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Foreword

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

The main purpose of this document is to deal with the capabilities of methods and tools of 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 apphcatlon de51gn processes Therefore SSPL archltecture de51gn should be deflned in detail,
C S P 3 rave—d < . apportig-tools and
m =thods of archltecture de51gn should con51der those englneerlng processes that use and @b affected
byl architecture design.

Product line architecture design can be differentiated from a single product development blecause of
the following aspects:

—{ There are two core processes in architecture design: domain and application architecture design.
The major aims of the domain architecture design processes are to design architectural tructure
and texture based on domain requirements which includes commonality and variability fqr a family
of products, and to prepare necessary variability information forGzariability modelling. On|the other
hand, the major aims of the application architecture design&processes are to derive application
architecture through binding and add application-specificarchitectural structure.

— The outcomes of domain requirements engineering form the basis for product line ardhitecture
design and application-specific requirements might.compel to add new components or [tailor the
structure unlike in the case of a single product development.

—{ The architectural texture, one of the major outcomes of product line architecture design defines
common ways to deal with variability in doemain realisation as well as in application dgsign and
application realisation. Domain realizatiof’should adhere to the rules defined in the arc]:itectural
texture, and application architecture~should comply with the rules defined in the architectural
texture.

This document can be used in the following modes:

— by the users of this document — to benefit people who conduct domain and application ardhitecture
design for software and systems product lines;

— by a product line agrganization — to provide guidance in the evaluation and selection forl methods
and tools for domdin and application architecture design;

—|{ by providers.of methods and tools — to provide guidance in implementing or developing|tools and
methodsby: providing a comprehensive set of the capabilities of tools and methods for dgmain and
application architecture design.

The ISO/TEC 26550 family of standards addresses both engineering and management procg¢sses and
abllltles of methods and tools in terms of the key characterlstlcs of product lme develop ent. This
' ' ' ¢ mdapplication

design. Other standards in the ISO/IEC 26550 famlly 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/

D/

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,

— Procégsses and capabilities of methods and tools for variability modelling are provided An\IS
IEC 2/6558;

— Procgsses and capabilities of methods and tools for variability traceability are previded in IS
IEC 2j6559;

— Procégsses and capabilities of methods and tools for product management,are’ provided in IS
IEC 2/6560;

— Procé¢sses and capabilities of methods and tools for technical probe are'provided in ISO/IEC 26561;

— Procégsses and capabilities of methods and tools for transition management are provided in IS
IEC 2/6562;

— Procé¢sses and capabilities of methods and tools for configuration management of asset are provided
in ISQ/IEC 26563;

— Othefs (ISO/IEC 26564 to ISO/IEC 26599): To be devéeloped.

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

1 Scope

Thfs—documernt, - wittti the comtextof Tethods and toots for architecture designm for software and
syktems product lines:

—| defines processes and their subprocesses performed during domain and application ardhitecture
design. Those processes are described in terms of purpose, inputs, tasks and ogtcomes;

—|{ defines method capabilities to support the defined tasks of each process;
—|{ defines tool capabilities to automate/semi-automate tasks or defined method capabilities

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

There are no normative references in this document.

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

— ISO Online browsing platform¢{ ayailable at http://www.iso.org/obp

—|{ IEC Electropedia: available\at http://www.electropedia.org/

3.1
application architectare
architecture concept,) including the architectural structure and rules (e.g. common irules and
copstraints), and-drchitecture artefacts (such as descriptions) that constrains a specifiq member
product withinaproduct line

3.

arichitectural texture
tekture

collection of common development rules, guidelines and constraints that deals with conjmon 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
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domain architecture
common architecture for a product line that can embrace variability (3.10) of member products

3.6
external

variability

variability (3.10) that is visible to customers

3.7

internal variability

variabilit

3.8
product
architect

3.9

referenc
core arch
applicatiq

3.10
variabili
character

4 Refd

4.1 Ov

Product |
applicatig

L£2 100 21 PRS- - DA | £ i
LJ.LUJ LIIdU 15 TTIUUCIT TTUIIT CUSUTUITITT 5

ine architecture
hre, including both domain architecture (3.5) and application architecture (3.1)

e architecture
itecture that captures the high-level architecture concept of domain.@rchitecture (3.5) a
n architecture (3.1)

Ly
istics that can differ among member products of a productline

rence model for product line architecture design

Prview

ine architecture design consists of two development life cycle processes, domain design a
n design. Domain design develops the.domain architecture, including architectural structu

and textyire that enables domain realizationftand all member products within a product line. T

domain a
variabilit
of intern:
and exter
should be

Applicati
with apj

Fchitecture captures the high-level:design of a product line, including the external and intert
es defined in domain requirements and architecture design as well as commonalities. M
1l variabilities due to the chosen technical solutions are defined during architecture desig
nal variabilities are refined\into internal variabilities if necessary. The domain architectu
valid for those variabilitigs.

n design derives_the-application architecture from the domain architecture in accordan
lication requiréments and decisions for technical solutions. Member-product speci

adaptatigns shall be done to satisfy member product specific requirements. The adaptations shod

adhere to

NOTE 1

the texture.of the domain architecture.

IEEE 15288.
The refer ifi i ine

Annex-Axdescribes the cross-reference with ISO/IEC/IEEE 42010, ISO/IEC/IEEE 42020 and ISO/IH

re
he
al
st
In,

ce
fic
1d

C/

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 outcomes of the subproces

the tasks to achieve the outcomes;

S;
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— 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 - - .
| Caonceptual Domain Domain Domain Managementin
Mamagenremnt Architecture Arsctl}gggﬁlgal Tﬂr :mfegur_‘“ Architecture Architecture Design
i exture Design . i
Design Design 5" || Documentation Evaluation Intethal
Architecture I = Variability in
Design PREN - - Architefture
Plannin Asset Managementin Design
g VariaHjility
Domain Design Artefacts Application Design Artefacts Mo.de lin
Architecture as Domain Assets as Application Assets Architecture
Design
Enabling T
Architecture Application Design
Design Binding in Application specific Application Application Variatjility
Managing Archite (gcure Architectural Architecture Architecture Traceabllity in
Structure Design Documentatibn Evaluation Architekture

ThHe architecture management shall serve to do the following and to define capabilities of

m

4.

.2 Architecture management

Figure 1 — Product line architecture design reference model

bthods for supporting them:

Architecture design planning makes’and maintains overall plans, including guidance for ma

also defines schedules and‘required resources for architecture design;

requirementsEnabling environment includes organizational structure, technologies and
support preduct line architecture design;

Architetttire design managing monitors and controls the status of productline architecture
harmenizing works conducted in other domain engineering and application engineering

eyolutions.

tools and

king well-

aligned domain and applicatiow/architecture design with product line objectives. This siibprocess

Architecture design efiabling establishes environments required for domain architectuge design,
for deriving architectures for member products from the domain architecture that complies with
the architectural-texture, and for adding new components satisfying member produgt specific

tools that

lesign for
rocesses.

[t¢aims at managing domain architecture and maintenance for the relevant artefacts updergoing

3 Domain design

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;
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4.4 Asset management

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;

Dom(. l.ll ur bl’ll‘l‘:Cbl‘:ul C duuulucutut[uu dCDLl ilLJCD dUlllClill al L}litcbtul Cl} dCLiDiUllb, Dtl uutul C dad ]d
textures so that domain realization, domain testing and application architecture design use’the
documentation as the basis for performing their tasks;

Domgqin architecture evaluation reviews the domain architectural structure and texture for assuripg
that the domain architecture meets functional and non-functional (quality) requirements.

The assef management in design shall serve to do the following and to defirle capabilities of methods

and tools|for supporting them:

4.5 Variability management insdesign

Domgqin design artefacts as domain assets supports member products of a product line to develpp
their|architectures, including architectural specifications using'the reusable architecture design
artifgcts by processing them as domain assets. Domain architecture design artefacts that will
be r¢used by the product line members includes architecture specification or architectyre
descyjiptions (described using architecture description languages). Reusable domain artefacts sulch
as components, interfaces and test cases (for integrationtesting) are also selected and managed|as
domdin assets;

Appliration design artefacts as application assets supports member products to manage their
reusgble application specific architecture désign artefacts for further reuse. Application specific
components, interfaces and test cases (forintegration testing) are selected and managed along with
the application specific architecture.

Some exte¢rnal variabilities are refined into several internal variabilities, and many internal variabilities
are newly introduced as well during architecture design. Thus, variability modelling, tracing ahd
supporting mechanisms should be carefully managed in architecture design stage. The variability
managenient in design shall'serve to do the following and to define capabilities of methods and tools for

supportigg them:

Interpal variability in domain architecture refines external variability into internal variability at the
archifecturelevel and defines technical issues as internal variability. Most internal variabilities of a
prodyictline are refined and newly introduced at the architecture level;

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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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

T}
m
pr
m
th

with thesetected vartarnts armd donTaiT COMpoTents of the donmair architecture witt bes
unselected; it confirms the readiness for performing the application specific architectureX

Application specific architectural structure design is conducted for covering applicatio
requirements to parts of the architecture. A large part of the application architécture i
from the domain architecture, but application specific requirements have-to>be design
application architect;

Application architecture documentation describes application spegific architectural
and textures so that application realization and testing use the(dgcumentation as the
performing their tasks;

Application architecture evaluation is conducted only for the application specific arc
However, the pre-evaluated parts of the architecture during domain design should be as
order to confirm their integrity with the bound variants.

e identification and analysis of the key differentiators between single-system engines
hnagement and product line engineering and management can help organizations to under
oduct line and to formulate a strategy for successful implementation of product line engine
hnagement. The key aspects have been defined in ISO/IEC 26550 and Table 1 shows the c4
e key aspects.

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

plected or
lesign;

W specific
s derived
ed by the

decisions
basis for

hitecture.
sessed in

bring and
stand the
ering and
tegory of

sks

Category Aspects

Puse management application engineering, domain assets, domain engineering, product man
platform, reusability

agement,

iriability management _ [binding, variability

(@)

texture, traceability

mplexity management-| collaboration, configuration, enabling technology support, reference architecture,

Q

1ality managentent measurement and tracking, cross functional verification and validation

Th
ar
be
dd

e following are the descriptions for each aspect of Table 1 concerning domain and aj
chitectur& design. The domain and application architecture design relevant processes and t
identified on the basis of these aspects. The concerns specific to domain and application arg

pplication
hsks shall
hitecture

sign ‘enable an organization to understand domain and application architecture design

relevant

pr

TESSES, SUDPTUCESSES, tasKs, ethods amd toots tapabitities:

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

systematic 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

capabilities for binding.
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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

of

lnter HQLCD thdt \AY l}]l ILIC I CuDCd ill t}lC ap})lu,atluu dcaisu Cllld I Ca}iLatiUll al'T t]llC lllClJ.Ul dUlllClill aaacta
produict line architecture, which distinguishes architecture design of the product line developms
from(that of single product development.

Domain engineering: Domain engineering processes, which include domain designg.ate prody
line-4pecific aspects that do not exist in single product development.

Enabling technology support: Enabling technologies for supporting efficient reuse and managems
of Va]riability and assets distinguish architecture design for a product liné/from single produ
development.

Measjurement and tracking: Reusability of components and interfaces sélected during domain a
applifation design should be properly measured and tracked.

Platform: Domain architecture design enables the developmentof a platform and the developmse
of application architecture based on the platform.

Prodjict management: The domain architecture should gyolve in accordance with the evolution a
changes of market situations and/or technology trends:

Referlence architecture: The reference architecture is the major outcome from the domain desi
procgss.

Reuspbility: The domain architecture should be developed using available or generic artefacts as t
basis|for application architecture. Achieving desired level of reusability in a domain architecture
a keylaspect peculiar to product line development.

nt

ct

nt
ct

Textyre: The architectural texture'should be defined in necessary detail so that domain realizati¢n,

domdin testing and application“design activities follow the constraints and rules defined in t
texture.

Tracdability: Traceability among requirements, architecture and realization for domain a
applifation should be)maintained and managed.

he

hd

Crosg functional(validation and verification: Detailed processes for validation and verification for

domgin and.application architecture as well as textures should be performed.

igbjlity: Internal variability as well as external variability should be modelled and managg

d.

Variab maodelling and management are d N o hed aspe of prod ne developmen

Architecture management

5.1 General

Architecture management supports the following subprocesses:

6

Architecture design planning;
Architecture design enabling;

Architecture designh managing.
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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.
T}

TH
de

T}
pr

.2.1.3 Outcomes

.2.1.4 Tasks

.1.2 Inputs

e following inputs should be available to perform the architecture design planning,priocess
Domain requirements specification.
Product line objectives.

Historical documents and data related to architecture design planning:

e following outcomes shall be available as a result of the sugeessful implementation of the arg
sign planning process:

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

Changes of plans are traced and maintained;

e organization shall implement the*following tasks with respect to the architecture design
ocess:

Establish architecture désign goals: Establish quality goals that the product line architecty
achieve.

Define key procedures for architecture design: Define procedures uniformly used for overa
line architecture design.

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

Specify how to monitor, measure and control the effectiveness of architecture design: Define pr
measures and criteria for governing the monitoring, measuring and controlling of the effd

hitecture

planning

re should

| product

ones and

pcedures,
ctiveness

£ Joide e pa | H Aot rades
Ul dI'CIIIICTCTUTI T UTSIZSIT AULIVITUITS.

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:

— ident
— ident

— defin

ifying common or variable architecturally significant requirements;
ifying conflicts between requirements for different member products;

ing 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:

— acces
— supp
— comn
523 D

The goal
share the

s the domain requirements specification;
brt variable requirements conflicts resolution among different member products;

hunicate and maintain design goals and quality goals.

efine key procedures for architecture design

of this task is to define uniform procedures for the product line architecture design and
defined procedures at the application specific architecture design‘stage.

The met
capabiliti

— definji

A tool sh

followingf

— acces
— discr]

— share

524 D

The goal
architect

od should support defining key procedures for architecture design with the followi
s

ng procedures for determining the use of the platforms;

ing procedures obeyed by member products when "application architects add applicatic

ific variants;

ing procedures that guides the collaboratign activities between the domain and applicati

itects.

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

s the existing procedure definition for architecture design;
jminate common and variable procedures in the defined key procedures;

key procedures with-relevant architecture design participants.

efine schedules and required resources for architecture design

of this task is to define schedules, milestones and resources for designing the domg
ire and-for designing the application architectures of member products.

The met

d should support defining schedules and required resources for architecture design with t

n_

—

n

f0110W1n6 f")pﬁ]‘\l ] 1tieg:

— 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;

— ident

ifying 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 Mmenitoring,
measuring and controlling of the effectiveness of architecture design activities.

The method should support specifying how to monitor, measure and control the, effectiveness of
arghitecture design with the following capabilities:

—| defining measures, procedures and criteria for monitoring, measuring and contrdlling the
effectiveness of architecture enabling;

—| defining measures, procedures and criteria for monitoring,~-meéasuring and contrdlling the
effectiveness of architecture managing;

— defining measures, procedures and criteria for monitoring, measuring and contrdlling the
effectiveness of domain and application architecture deSigning;

— defining measures, procedures and criteria for monitoring, measuring and contrdlling the
effectiveness of asset management in architecture;

— defining measures, procedures and critexia- for monitoring, measuring and contrdlling the
effectiveness of variability management in;architecture.

A tool should support specifying how to monitor, measure and control the effectiveness of ardhitecture
dgsign by allowing the user to do the fellowing:

—| access history data related to architecture design;

—{ document the defined measures, procedures and criteria;

—{ monitor actions (What,)Who, Where, When, How) and collect data;
—| measure and andlyse actions and data;

—|{ control actions (What, Who, Where, When, How) and obtain feedbacks from the controls.

5.2.6 Document the architecture design plan

The godl of this task is to document the architecture design plan and obtain approvals for the
architecture design plan.

The method should support documenting the architecture design plan with the following capabilities:
— providing documentation templates;

— integrating artefacts produced during previous tasks;

— formulating architecture design plans;

— sharing 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 purpjose of this subprocess is to develop, deploy and improve enabling capabilities and resetrdes
for architecture design, description, documentation and management.

5.3.1.2 |Inputs

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

— Curr¢nt enabling capabilities and resources.

— Currént improvement endeavours in enabling capabilities and resoutces.

5.3.1.3 |Outcomes

The folloying outcomes shall be available as a result of the successful implementation of the architecture
design enfabling process:

— Architecture enablers and resources are deployed.

— Requlred improvements for architecture enablers and resources are assessed and activated.

5.3.1.4 |Tasks

The orgafpization shall implement the following tasks with respect to the architecture design enablihg
process:

— Prepgqre for the architecture ‘enablement: Get capabilities and resources ready for managing apd
designing domain and application architecture.

— Develop and establish enhabling capabilities and resources: Develop capabilities and resources that
leverpge for achieying architecture design goals derived from product line objectives.

— Deplay capabilities and resources for architecture enablement: Deploy capabilities and resources for
archIecture ehablement appropriate to domain and application architecture design.

— Impreve-architecture enablement capabilities and resources: Examine gaps between deployed apd
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

used 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;

—| identifying enabling capabilities and resources suitable for improving and evolying the domain

architecture.

A [tool should support preparing for the architecture enablement by allowifg-the user {

following:

—| integrate required enabling capabilities and resources;

— perform mapping actual versus required enabling capabilities and,resources;
—{ recode the current status of enabling capabilities and resources;

— identify the gaps of enabling capabilities and resourcegthat should be prepared.

5.8.3 Develop and establish enabling capabilities‘and resources

The goal of this task is to develop and establish capabilities and resources that leverage for

arghitecture design goals derived from productline objectives.

The method should support developing and establishing enabling capabilities and resources

following capabilities:

—|{ developing capabilities and resources for monitoring, assessing and controlling wh
architecture managing activities follow architecture management and variability ma

directives;

o do the

achieving

with the

pther the
hagement

—|{ developing capabilities) and resources for designing the domain architecture that supports all

— developing capabilities and resources for configuring application architecture based on th

architecture;

—|{ developing capabilities and resources for managing assets and its variabilities.

A toolshould support developing and establishing enabling capabilities and resources by all

user:to'do the following:

products in the préduct family and necessary variability management of the product fam

ly;

e domain

wing the

— 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.

© ISO/IEC 2019 - All rights reserved
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The method should support deploying capabilities and resources for architecture enablement with the
following capabilities:

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

— establishing communication channelsamong enablers deployed domain and application architecture
design, variability management and asset management.

A tool should support deploying capabilities and resources for architecture enablement by allowing the
user to do the following:

— perfdrm correct and rapid deployment of capabilities and resources to do domain architeeture
design and management;

— sharg capability and resource among domain and application architecture-relevant roles for
enhahcing reusability;

— estaljlish communication channels and mechanisms among the related domainjland applicatipn
partifipants.
5.3.5 Improve architecture enablement capabilities and resources

The goal pof this task is to examine gaps between deployed and requiredyenablers, and to provide the
improved enablers.

The method should support improving architecture enablement*capabilities and resources with the
following| capabilities:

— colle¢ting data for evaluating the effectiveness of architecture enablement capabilities and resourdes
from|designing and managing activities;

— analysing required improvements for architecture enablement capabilities and resources;

— estallishing action plans and success meagures for improving architecture enablement capabilities
and rjesources.

A tool shpuld support improving architecture enablement capabilities and resources by allowing the
user to d¢ the following:

— acculrulate data related to“ehabling capabilities and resources from domain and applicatipn
archifecture design andmanagement activities;

— use altrace board fortracing plan versus actual status in the course of improvement initiatives.
5.4 Arghitecturedesign managing

5.4.1 Prin¢ipal constituents

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:

— 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.

413 Qutcomes

2019(E)

TH
de

5.4.1.4 Tasks

T}
pr

5.4.2 Prepare for architecture-management execution

TH
ar
da

T}
to

T}

capabjlities:

e following outcomes shall be available as a result of the successful implementation of the arg
sign managing process:

Management directives of architecture are documented.
Architecture management plans are documented.
Monitoring and controlling status of architecture management are docufnented.

Decisions of architecture management are documented and trace@for the fulfilment or exg

e organization shall implement the following tasks with'respect to the architecture design
ocess:

Prepare for the architecture management execution: Get ready for managing architecture g

Implement the architecture management ,plans: Perform architecture management act
accordance with the plans.

Close and prepare for the architecture managementplan change: Finish the currently used ard
management plan and get ready-to,change the plan for the next iteration.

e goal of this task iscto“develop architecture management directives for making th
chitecture used by several member products and for deriving application architecture by r¢
main architecturefaird thereafter prepare the architecture management.

e architecture nmanagement effort includes objectives, measurements, people, resources, |
pls and techhglogies for management execution.

e methed’ should support preparing for architecture management execution with the

hitecture

cution.

mnanaging

esign.

ivities in

hitecture

b domain
using the

rocesses,

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

execution;

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;

© ISO/IEC 2019 - All rights reserved
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— document architecture management plans;

— disseminate architecture management plans and separated architecture management roles and

responsibilities.

5.4.3 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 metWﬁWﬁ@WﬁWﬁwﬂmﬁﬂg
capabilities:

— Assigning roles, responsibilities and tasks as defined in the architecture management plans;

— moniforing and measuring the execution of architecture management plans as a whaote;

— analysing measurement results for improving domain and application architecture managemgnt

activ]ties, artefacts and information items.

A tool shquld support implementing the architecture management plans by,allowing the user to do t
followingf

— assigh roles, responsibilities and tasks to stakeholders as defined in the architecture managemgnt

plang;

— perfdrm status monitoring (e.g. status chart) for architecture management;

— reco1lld managementresults and anomalies encounteredduring domain architecture and applicati
architecture management.

5.4.4 (lose and prepare for the architecture management plan change

The goal|of this task is to close the currently-progressing architecture management endeavour a
identify dhanges to be made in the next iteration of architecture management plan. Lessons learn|
during mpnagement for the domain architecture are the major causes of changes.

The metHod should support closing-and preparing for the architecture management plan change w
ing capabilities:

— integfrating lessons learnedduring architecture management;
— analyfsing the rationale’for changing architecture management plan;
— prepqring for architecture management plan change in accordance with architecture evolution.

A tool shquld support closing and preparing for the architecture management plan change by allowi
the user to do.the following:

hd
ed

=}

g

— access change history ot 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:

— 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

2019(E)

6.

6.

T}
th
th

T}

T}
ar|

TH
de

2.1.2 Inputs

.2.1.3 Outcomes

.2.1.4 Tasks

.1 Principal constituents

.1.1 Purpose

e purpose of this subprocess is to set up high-level domain architecture desigirtaking int
e commonality and variability in requirements without going into implementation details. It
e readiness for performing domain architecture design.

e following inputs should be available to perform the conceptudl architecture design proce

Product management documents, including market defirition for a product family, tq
scanning for a product family, product family definition)) trade-off analysis for a product f
product family evolution.

A set of architecturally significant functional requirements that is common to all member
and variable to certain member products that{possess strategic importance.

A set of architecturally significant qualityrequirements that is common to all member pro
variable to certain member products that possess strategic importance.

e following outcomes shall be available as a result of the successful implementation of the c
chitecture design process;

Domain architecture conceptualization information, data and supporting materials are prog

Conceptual architécture for the product line is developed.

e organization shall implement the following tasks with respect to the conceptual arg
sign process:

Db account
confirms

S:
chnology
hmily and

products

ducts and

bnceptual

uced.

hitecture

Analyse problem space of the domain architecture: Understand the area of interest fd

r finding

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

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

including

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://standardsiso.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:

— reviemdngkev drivers (reusabilitv variabilitv and variabilitv mechanisms can be SSPL specifick y
= Jalvd T rg o4 o4 '

drivers) of the domain architecture;

— class]fying firm and evolving set of architecturally significant functional requirements that dre
comrpon to all member products and those that are variable to certain products;

— class|fying firm and evolving set of architecturally significant quality requirémeénts that gre
comrhon to all member products and those that are variable to certain products;

— identfifying conflicts among architecturally significant requirements that‘\are variable to certdin
prodficts;

— definfing technical difficulties expected to cover variabilities in the demain architecture.

A tool shuld support analysing problem space of the domain architecture by allowing the user to do
the following:

— accegs information about markets, technologies, competiters, organizational strategies and so o1;

— accegsthe functional and quality requirements specification, including relevant detailed informatipn
for clpssification;

— organize common and variable requirements-and their relevant information for conflict analysisg

— acceqs technical requirements, technical-teadiness level and lessons learned in the single systém
development or previous SSPL;

— estinjate technical difficulties that\s possible to be brought up for implementing variability in the
domgdin architecture.

6.2.3 Synthesize potential solution alternatives

The goal|of this task is~to/develop potential solution alternatives for each of problems, and revigw
relations|among solyfion alternatives to formulate overall solutions of a product line. Solutipn
alternatiyes include ways to resolving variabilities in requirements.

The methfod sheuld support synthesizing potential solution alternatives with the following capabilitigs:

— perfdriting solution evaluation to reflect architecturally significant requirements that are commpn
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.;
— express 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

: - R 1o PP | -
reguirenIceIrcs ana qudlity dtill'TUuLcs.

The method should support formulating potential architecture(s) with the following capabilitjies:
—|{ defining required architecture models that describe the domain at the high level;

— providing a way to holding relationships (particularly, variability relevant_relationshigs) among
different domain architecture models;

— handling variability which is unique in certain products in conceptual.architecture;

—|{ identifying high-level architectural elements with allocated common and variable reqyirements
and quality attributes;

—|{ formulating high-level architectural principles, guidelin€s; protocols and standards.
A tool should support formulating potential architecture(s) by allowing the user to do the follpwing:

—|{ use notation for describing product line specific architecture concepts and properties defined
in models;

— use template for formulating conceptualia¥¢hitecture;
— represent variable elements containéd-in conceptual architecture;

—| conduct prototyping for validating whether the specific architectural solution solves thle defined
problems;

— document high-level architectural principles, guidelines, protocols and standards.

6.2.5 Capture domain architecture concepts and properties

The goal of this taskis to develop the conceptual domain architecture description consisting of relevant
viewpoint, views,/development models, variability models, and model correspondences an{l express
common andtvariable characteristics.

The method should support capturing domain architecture concepts and properties with the[following

capabilities:
j[mwwmmmﬁvwmbﬁmmmmecture;

— 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
architecture models and views;
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— document the conceptual domain architecture with the identified conflicts, their resolutions, and
potential risks.

6.2.6 Hand off conceptualized domain architecture to users and other stakeholders

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:

— prep
use b

— deliv
mem

— €ensu

A tool should support handing off the conceptualized domain architecture:to users and oth

stakehold

— imple
other

— docu
6.3 Do
6.3.1 P

6.3.1.1

The purp
line into

requirem
6.3.1.2
The folloy

— Conc

— Arch

y subsequent processes and member products of a product line;

br domain architecture conceptualization information, data and supporting ¢materials
ber products of a product line;

‘e the delivered are correct and complete enough.

ers by allowing the user to do the following:

ment handoff mechanisms for sharing the conceptualized domain architecture with users a
stakeholders;

ment feedbacks and follow-up actions from/to users and 6ther stakeholders.
main architectural structure design
rincipal constituents

Purpose

ose of this subprocess is to prodiice the domain architecture that decomposes a prodt

ts key components and their relationships. Analysis and modelling should be conducted |i
this subpfocess also to assure that thexdomain architecture covers all commonality and variability

ents and that added or refined internal variability are covered.

Inputs
ving inputs sheguld be available to perform the domain architectural structure design proce
pptual architecture for the product line.

tecturally significant common and variable requirements.

— High

iring domain architecture conceptualization information, data and supporting materials Jor

t

(o]

er

ct

—

n

lével architectural principles and guidelines.

— Architectural texture.

6.3.1.3

Outcomes

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

— Archi

tecture viewpoints are defined.

— Domain architecture models and views are defined.

— Domain architecture 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 architecturalstrfucture by
allocating common and variable concerns, behaviours, functions, quality attributes,and copstraints.

—|{ Relate the domain architecture to requirements: Establish relations between- commor]/variable
requirements and domain architectural entities.

— Relate the domain architecture to detailed design: Establish relations between domain architectural
entities and detailed design elements.

6.8.2 Develop architecture viewpoints for the product line

The goal of this task is to select, adapt or develop architecture viewpoints that address different concerns
of| particular stakeholders that represent multiple similar{products of a product line. Arghitecture
viewpoints should consider variability that need to be specified together with a specification of the view.

The method should support developing architecture viewpoints for the product line with the [following
capabilities:

— selecting, adapting or developing viewpoints'and kinds of model used for the product ling;

—|{ developing hierarchical viewpointsfor dealing with complexity of a software and| systems
product line;

—| defining attributes, associations, constraints and semantics for variability within architecture models;
—| supporting consistencies,of\variabilities expressed from different viewpoints;

—| establishing potential domain architecture frameworks to be used for developing ardhitecture
models and views.

A ool should support developing architecture viewpoints for the product line by allowing tle user to
dd the followingt

— express-different abstraction levels of viewpoints for a product line;

—| describe attributes, associations, constraints, semantics and so on for variabilify within
architecture models;

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

— check consistencies of variabilities expressed from different viewpoints.

6.3.3 Develop models and views of the domain architecture

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

capabiliti

— ident

es:

ifying 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 sh¢uld support developing models and views of the domain architecture by allowing the user
do the following:

— desctibe technical variabilities on architecture views and models;

— impl¢ment modes for filtering different views of the model including variabilities;

— check consistency among different views of the model, including variabilities.

6.3.4

The goal
or vice ve

elate the domain architecture to requirements

f this task is to map common and variable requirements to domainarchitectural entities an
rsa.

The metlLod should support relating the domain architecture €0 ‘requirements with the followi

capabiliti
— analy

— estah

S
sing relations between domain architectural elements and corresponding requirements;

lishing relations between variation points of the domain architecture and the correspondi

variation points of the requirements specificatio;

— estahb

A tool sh

following

— trace

— trace

lishing relations between variants of the:domain architecture and variants of the requiremer

spec]ﬁcation.

uld support relating the domain-architecture to requirements by allowing the user to do t

references from the core glements at all viewpoints to domain requirements;

references from the-core elements at all views and models to domain requirements.

6.3.5 Relate the domain architecture to detailed design

The goal

The meth

fthis task'is to map domain architectural entities to detailed design elements and/or vice ver

odshould support relating the domain architecture to detailed design with the followi

ts

he

bd.

capabilitiFs:

— identifying relations between domain architectural elements and detailed design elements;

— allocating domain architectural elements to corresponding detailed design entities;

— establishing relations between variation points of the domain architecture and the corresponding
variation points of the detailed design specification;

— establishing relations between variants of the domain architecture and variants of the detailed
design specification.
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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 censtraints pnd rules
thpt can guide architecture designers and domain engineers in evolving a product line ¢ver time
without destroying its key architectural concepts.

6.4.1.2 Inputs

The following inputs should be available to perform the architecturalfexture design process:
— Architecturally significant requirements.

—{ Rules 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 following outcomes shall be available as a result of the successful implementatign of the
arrhitectural texture design process:;

— Architectural textures are documented.

—| Detail-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
prjocess:

—{ Analyse common rules guiding realization: Identify common rules that should be adhered Hy domain
realization, including detailed design and implementation and application architecture d¢sign.

— 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.

© ISO/IEC 2019 - All rights reserved 21


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

ISO/IEC

26552:2019(E)

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:

— acces

— docu

643 D

The goal
realizatio

s common rules;

ment rationale for the identified texture.

efine common ways to deal with variability at domain realization

of this task is to identify the texture that restricts variability implementation in domdi

n.

The metHod should support defining common ways to deal with variability at domain realization w

the follow

ring capabilities:

— defi:[ng a consistent approach to interpreting and solving re¢urring variability;

— defi
in thd

ng variability implementation mechanisms that shotild be used to realize the variation poir
t domain architecture;

— provlding a consistent approach to avoiding architectural erosion of the domain architecture.

A tool shd
the user {]

uld support defining common ways to deal with variability at domain realization by allowi
o do the following:

ment the defined common ways using modelling elements such as attributes, associations a

semalntics;

644 D

The goal
realizatio

The meth
realizatio

ment rationale for the identified texture.

efine common ways.to deal with variability at application design and realization

of this task js\te@ identify the texture that restricts application architecture design a
n.

od should support defining common ways to deal with variability at application design a
n with the following capabilities:

th

ts

=}

g

— definjinga 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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6.4.5 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;

T}
th
th

T}

resolving conflicts among rules and constraints;

describing the texture that should be compliant among designers, architects and dewvelop
part of the domain architecture.

fool should support formulating the architectural texture by allowing the usere’do the foll

the architectural texture;

document the texture with detail-level architectural principles.and guidelines;

developers.

.b Domain architecture documentation
.p.1 Principal constituents

.p.1.1 Purpose

e purpose of this subprocess is to describe domain architectural decisions, structure and te

e basis for performing their tasks,

.p.1.2 Inputs

Conceptual architecture.
Architectdre-Viewpoints.
Architecture models.

Architecture views.

ers as the

pwing:

explicitly describe attributes, associations and semantics related to common and variable rules in

(semi-)automate checking the violation of the architectural‘texture for designers, architects and

xtures so

at domain realization, domain testing and application architecture design use the documentation as

e following inputs should be available to perform the domain architecture documentation process:

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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tecture models are finalized and documented.
tecture views are finalized and documented.

tectural textures are finalized and documented.

— Domain variability model is finalized and documented.

6.5.1.4

652 A

The goal
traceable

The method should support assessing the domain architecture)’"documentation for structure a

texture w
— integ
— ensu

— analy
mem

— impr

archifecture models, architecture views, the variability model and architectural textures as a set]

thed

A tool sh
allowing

— (sem
— cond

— usea

6.5.3 H

Tasks

€ssS:

the domain architecture documentation for structure and texture: Evaluate thé)domdi
itecture documentation for structure and texture.

off architecture documentation to downstream users: Deliver the domain~architectu
mentation to identified users.

ssess the domain architecture documentation for structure and texture

maintainable and evolvable.

ith the following capabilities:
rating architecture structure and texture;
ing consistencies between architecture structure and texture;

sing architecture structure and texture whether there are no conflicts among requirements
ber products in a product line;

pbmain architecture documentation.

puld support assessing the-domain architecture documentation for structure and texture
the user to do the follewing:

-)Jautomate document generation;
ict automatiCiconsistency checking between architecture structure and texture;

commonformat for exporting domain artifacts that include variation points.

and off architecture documentation to downstream users

pf this task is to ensure the domain architecture documentation for structure and texture|i

of

pving and finalizing the documeénts of conceptual architecture, architecture viewpoinfs,

of

by

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

capabilities:

— 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 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
of a product line;

establish communication channels and dissemination mechanisms;

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

products

T}
w

T}

6.

.p.1 Principal constituents

.p.1.1 Purpose

e purpose of this subprocess is to assess the domain architectural structure and texture fof
nether the domain architecture meets functional and non-functional (quality) requirementy.

.6.1.2 Inputs

e following inputs should be available to perform the domain architecture evaluation procg

b.1.3 ~Outcomes

T}

n = \ DR e 1 i
DI AdIUITIICLLUI © TVdIUdiivll

Product management documents, including market definition for a product family, tq
scanning for a product family, product family definition, trade-off analysis for a product f:
product family evolution.

A set of architecturally significant functional requirements that is common to all member
and variable to certain member products that possess strategic importance.

A set of architecturally significant quality requirements that is common to all member pro
variable to certain member products‘that possess strategic importance.

Architecture design goals, including quality goals.
Key drivers of the domain architecture.

Domain architecture gpecification.

Domain architecture documentation.

Variability mechanism pool.

Architecture evaluation process.

assuring

ss:
chnology
hmily and

products

ducts and

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.

— Revigdw evaluation-related information for domain architecture: Examine information that will, pe
used[to evaluate the domain architecture.

— Analyse domain architecture and assess stakeholder satisfaction: Ensure that the domain atchitectyre
fulfil the quality goals.

— Formplate findings and recommendations for domain architecture: Describer findings ahd
recotnmendations for improving the domain architecture.

— Communicate evaluation results: Report findings and recommendations ofithe domain architectufe.

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 used for
evaluatinf the domain architecture.

The method should support determining evaluation critecia for the domain architecture with the
following| capabilities:

— analysing identified design goals, key drivers and-architecturally significant quality requirements
for eyaluating the domain architecture;

— analysing common and variable quality attributes for evaluating the domain architecture, e.g. yse
case pcenarios;

— definling process, trade-off analysis, measure and decision criteria for evaluating the domgdin
archifecture.

A tool shquld support determining‘evaluation criteria for the domain architecture by allowing the uder
to do the following:

— document the determined evaluation criteria for the domain architecture;
— discriminate coimmon and variable evaluation criteria in the document;

— (seml-)automrate process, trade-off analysis, measurement and decision procedure that are used for
evalyating'the domain architecture.

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:

6.

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

access the measurement techniques pool.
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e goal of this task is to collect and examine relevant and necessary information ‘fo
chitecture evaluation, including required domain architecture models and views.

e method should support reviewing evaluation-related information for the dopiain archited
e following capabilities:

reviewing conceptual architecture;

reviewing architecture viewpoints;

reviewing architecture models;

reviewing architecture views;

reviewing architectural textures;

reviewing variability models in architecture;

reviewing models for each view corresponding to variability.

ool should support reviewing evaluation-trelated information for the domain architecture by
e user to do the following:

access evaluation-related information for the domain architecture;

record the review results of variability models in architecture and models for e
corresponding to variability.

6.5 Analyse domain)architecture and assess stakeholder satisfaction

e goal of this task'is to evaluate the domain architecture against the design goals and o
chitectural secenarios or alternatives that include variable entitles can be identified and
aluation.

th.the following capabilities:

 domain

ture with

allowing

hch view

bjectives.
used for

e method should support analysing the domain architecture and assessing stakeholder satisfaction

executing a trade-off analysis for the defined architecture scenarios;

: AT 1 - - 1 1 1 1 il CH IS £ 1 1 . h
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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;

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

— document evaluation results with traceability.

6.6.6 Formulate findings and recommendations for domain architecture

The goal of this task is to validate and assess implications of findings so as to develop recommendations

for the do

The meth
with the {

— integ
— docu
— ident

A tool sh
allowing

— docu

— docu

6.6.7 C

The goal
for the da

The meth

— Tecoq

: 1oos -
141 Al CITILCCLUTL T,

od should support formulating findings and recommendations for the domain architecty
ollowing capabilities:

rating findings and recommendations derived during the process of architectuteyevaluatior
menting findings and recommendations with rationale;
ifying follow-up actions if necessary.

ould support formulating findings and recommendations for the’domain architecture
the user to do the following:

ment the findings and recommendations of the domain arcehitecture evaluation;

ment the trade-off analysis of the domain architecture eévaluation for future reference.

ommunicate evaluation results

bf this task is to report and communicate findings and recommendations of evaluation resu
main architecture.

od should support communicating evaluation results with the following capabilities:

cilingdomainarchitecture evaliation results with key stakeholders ofthe domainarchitectufe;

— defi
archi

A tool shd
— usec

— colle

ing action plans in accordance with the findings and recommendations of the domdi

ecture.
uld support communicating evaluation results by allowing the user to do the following:

pmmunication channels and mechanisms;

't and document feedbacks and follow-up actions from/to key stakeholders of the domdi

architecture,

7 Varilability management in design

7.1 General

Variability management in design supports the following subprocesses:

— Internal variability in domain architecture;

— Varia
— Varia

— Varia

28

bility model in architecture;
bility mechanism in architecture;

bility 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

THhe following inputs should be available to perform the internal variability in the domain ardhitecture
process:

—|{ Variability models in requirements.

— Requirements specification.

—|{ Conceptual architecture and architecture viewpoints.
—|{ Architecture models and views.

—|{ Problems refined at the architecture stage.

—|{ Variabilities at the architecture stage.

7.2.1.3 Outcomes

The following outcomes shall be available as @result of the successful implementation of the¢ internal
variability in the domain architecture process:

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

—|{ Inter and intra variabilityelationships at architecture design stage are documented.

7.2.1.4 Tasks

The organization shall implement the following tasks with respect to the internal variabilfty in the
ddmain architecture process:

—|{ Identify-newly added internal variability: Capture variability that is necessary for technical reasons.

— Refine external variability into internal variability: Refine external variabilities 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:

— generate a mapping table between potential technologies related to problem solving of member
products in a product line;

— document variation points and variants with dependencies and constraints;

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

7.2.3

into interpnal variability.

The meth

capabilities:

— analysing external variability from solution viewpoints;

— definfing internal variability by refining external variability;

— identjifying possible variation points with their variants for externalariability.

A tool shpuld support refining external variability into internal vafiability by allowing the user to
the following:

— mainfain refinement log and traceability information;

— document variation points and variants with dependéncies and constraints;

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

7.2.4 Relate internal variability with variability in requirements

The goal pf this task is to map inter and intra variability relationships at the architecture stage and
link corr¢sponding variability in requiréments.

The method should support relating internal variability with variability in requirements with t

following| capabilities:

— analysing intra variability relationships at the architecture stage;

— analysing inter variability relationships with requirements stage;

— estab

variation po6ints of the requirements specification;

— estab

Refi Lvariabilitv-intod Lvariabili

The goal pf this task is to analyse external variabilities from technological viewpoints, to refine the

od should support refining external variability into internal variability withthe followi

lishing relations between variation points of the domain architecture and the correspondi

liShing relations between variants of the domain architecture and variants of the requiremer

m

o

he

ts

specificatiom:

A tool should support relating internal variability with variability in requirements by allowing the user
to do the following:

— 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.

30

© ISO/IEC 2019 - All rights reserved


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

ISO/IEC 26552:2019(E)

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

afiod b o cso i bl s i o doc o b o d ey it g ANT (oot aod s doc it o o g aaga)
S Tty IICTr v ar raotrty 15 aCStTroto oy usStitg 1y oo (ot crrcCttar C Ot SCrrp oo atrguaagtys

7.8.1.2 Inputs
The following inputs should be available to perform the variability model in the architecture process:
—|{ Variability model in requirements.

— Setof internal variabilities newly introduced at architecture design stage or refined varigbilities at
architecture design stage, including relevant information.

7.8.1.3 Outcomes

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

—|{ Variability model is refined and extended.

— Variability in architecture is explicitly documented.

7.8.1.4 Tasks

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

—| Model variability in views_of architecture(s): Refine and extend the variability model at the
architecture level.

—|{ Maintain variability medel in architecture: Manage the variability model in architecture.

—| Document variability in architecture: Express and elaborate variabilities in architecture explicitly.

7.8.2 Modekyvariability in views of architecture(s)

The goal of'this task is to refine and extend the variability model in architecture as variabilityfis refined
or|newly-added at the architecture design stage.

Themethod 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

The met
capabiliti

supp

allow

supp
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lLod should support maintaining the variability model in architecture with the fatlowi

S
brting impact analysis for the proposed changes;
ing changes of the variability model at the architecture design stage;

brting consistent evolution of the variability model at the architecture'design stage.

A tool shguld support maintaining the variability model in architecture by.dllowing the user to do t

following:

perfq
cond

recor

734 D

rm impact analysis for the proposed changes;
ict version management of the variability model in architecture;

d change history of the variability model.

ocument variability in architecture

The goal ¢f this task is to conduct documentation for variation points, variants, and the variability moc
with depq
possible 1

The meth

confi
const

docu
at thg

supp

A tool shq
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bndencies and constraints. This can include a description of used variability mechanisms a
euse contexts.

od should support documenting variability in architecture with the following capabilities:

'ming whether variation\points, variants and the variability model with dependencies a
raints at the architecture’stage are consistent;

menting variation'points, variants and the variability model with dependencies and constrair
architecture stage;

prting a deseription of used variability mechanisms and possible reuse contexts.

uld support documenting variability in architecture by allowing the user to do the followinlg:

he

lel
hd

ts

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

visualize relationships among variable architectural entities documented in different ways;

differentiate architectural artefacts related variability from those in common;

document variation points, variants, and the variability model with dependencies and constraints
at the architecture stage.
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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.

7 412 Imputs

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

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

—|{ Variability mechanism operationalization for design (elicited from variability mechanism 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.
— Guidance is tailored specific to architecture design stage.

—{ Usage status of variability mechanism category:in‘architecture design is traced.

7.4.1.4 Tasks

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

—| Identify variability mechanisms in architecture by category: Find suitable variability mechanisms for
the refined or newly added\variabilities in architecture.

— Guide the use of variability mechanism category in architecture: Refine the user guide of the ariability
mechanism categoty)to meet the architecture level requirements.

—{ Trace the usage-status of variability mechanism category in architecture: Trace the effectiveness and
efficiency of the variability mechanism category.

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

7.4.2 l1dentify variability mechanisms in architecture 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;
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— assuringwhetheravariability mechanism fully covers the defined variability including dependencies

and c

onstraints 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 (@uide the use of variability mechanism category in architecture

The goal
mechanis
IEC 2655

pf this task is to provide guidance for selection, decisions for binding time and ¢gnfigurati
m, and performing binding in a member product. The overall guidance is provided by IS
(. This can include concrete guides with architecture design specific practices.

The methlod should support guiding the use of the variability mechanism category in’architecture w

the follow
— tailor

— tailot
desig

— tailor

A tool shd
the user ]

— useg

— acces§

744 T

The goal
category.

Measures

ring capabilities:
ing variability mechanism selection criteria specific to the architecture design stage;

ing detailed procedures for variability mechanism selection and use in the architectu
n stage;

ing configuration guides and rules in the architecturedesign stage.

uld support guiding the use of the variability mechanism category in architecture by allowi
o do the following:

uides and rules for variability mechanism operation with relevant participants;

s guides and rules for performing variability mechanism operation.

race the usage status of variability mechanism category in architecture

status is neasured, and thexesults should be properly analysed for providing valuable feedbacks.

The met
architect

— confi
correg

ire with thetfollowing capabilities:

'ming.that variability mechanisms in architecture (e.g. variability mechanisms in codes) c
ctlyraddress the defined variability dependencies;

Df this task is to trace the effectiveness and efficiency of variability mechanisms identified|i

nod should Support tracing the usage status of the variability mechanism category |i

and metrics used fertracing the usage status of variability mechanisms are defined, the usalge

— confirming that variability mechanisms in architecture can correctly address the defined
constraints;

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

varia

bility dependencies and constraints;

— verifying the testability of variability mechanisms used in architecture.

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

— visualize 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
omamatystsTesuttsof theirusage status:

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

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

A tool should support updating variability mechanism category in architecture by allowing the user to
dd the following:

—|{ share improvement items for the variability mechanism«ategory among appropriate participants;
—|{ share improved variability mechanism category;

— perform automatic propagation of improvement@esults to the variability mechanism poo|.
7.p Variability traceability in architecture
7.5.1 Principal constituents

7.5.1.1 Purpose

The purpose of this subprocess.is to establish and maintain trace links between the variabillity model
arld architectural artefacts, including trace links between different abstraction levels of variapility.

7.5.1.2 Inputs

The following inpiits should be available to perform the variability traceability in the ardhitecture
priocess:

—|{ Architeeture specification.

—|{ Aariability 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.

© ISO/IEC 2019 - All rights reserved 35


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

ISO/IEC 26552:2019(E)

7.5.1.4

The orga

Tasks

nization shall implement the following tasks with respect to the variability traceability in the

architecture process:

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

over

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

several different architectural artefacts.

architectural artefacts from the variability model.

7.5.2 Define trace links among variability in different architectural artefacts

The goal

in differept architecture design artefacts.

The metHod should support defining trace links among variability in different architectural artefad

with the

— defin[ng bidirectional links among variability in different architectural artefacts;
n

— mai

A tool shiould support defining trace links among variability in different architectural artefacts

allowing

— visudlize links among variability in different architectural artefacts;

— mainfain bidirectional links among variability in different architectural artefacts.

7.5.3 Define trace links between architectural artefacts and variability model

The goal
architect

The method should support defining trace' links between architectural artefacts and the variabil
model with the following capabilities:

— defin[ng bidirectional links between architectural artefacts and the variability model;
n

— mai

A tool shquld support defining trace links between architectural artefacts and the variability model

allowing

— visudlize trace links between architectural artefacts and the variability model;

— main[:ain bidirectional links between variability in architectural artefacts and the variability mod

bf this task is to establish and maintain explicit trace links among variability that areldefined

following capabilities:

aining bidirectional links among variability in different architectural artefacts.

the user to do the following:

of this task is to establish and maintain explicit trace links between domain/applicati
ire design artefacts and the domain/application variability model.

aining links of thesvariability model with variability in architectural artefacts.

the user to dothe following:

8 Asset management in design

8.1 General

Asset ma

nagement 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 following inputs should be available to perform the domain design artefacts-asdomdin assets
process:

— Domain architecture models.

— Domain architecture views.

— Architectural textures.

— Domain architecture evaluation.

—{ Domain architecture specification.

8.2.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the domain
dgsign artefacts as domain assets process:

— Configurations of domain design artefacts-are established.
—|{ Evolutions of domain design artefacts-are performed.

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

8.2.1.4 Tasks

The organization shalliimplement the following tasks with respect to the domain design arfefacts as
ddmain assets process:

— Identify architectural artefacts managed as domain assets: ldentify reusable domain architectural
artefacts.

—| Definexconfiguration and annotation for domain architecture assets: Define configuration of
architectural artefacts and add suitable annotation for supporting the reuse of architectural
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:

8.2.3 efine configuration and annotation for domain architecture assets

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.

The goal pf this task is to define and develop the further structure of architectural artefacts that will

help with{reuse at the application developments.

The methjod should support defining configuration and annotation for domain architectire assets with

the following capabilities:

definfing configuration of domain design artefacts that help users to retrieve, update, delete Jor
maingain traceability;

providing annotations necessary to reuse architectural artefacts as demain assets at the applicatipn
developments;

validpting configuration and annotations for architectural artefacts.

A tool shpuld support defining configuration and annotation‘fer domain architecture assets with the

following| capabilities:

8.3 Mahnaging application design artefacts as application assets
8.3.1 Principal constituents

8.3.1.1 |Purpose

accegs the existing information for defining configuration and annotation (the configuratipn
inclufles trace links with the relevant domain regquirements artefacts);

acceds architectural artefacts;

use ajn editor for template definition.

The purppse of this'subprocess is to manage application specific architecture design artefacts, which
include pfocess definitions, plans, guides, specifications, models, components, interfaces, test cases, efc.

8.3.1.2 |[Inputs

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

38

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

Application-specific architecture specification.
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8.3.1.3 Outcomes

:2019(E)

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

Configurations of application design artefacts are established.
Evolutions of application design artefacts are performed.

Intra and inter traceability of application design artefacts are maintained.

8.

Th
as

T}
SP

T}
f

)

8.1.4 Tasks
e organization shall implement the following tasks with respect to the application‘design|artefacts
application assets process:
Identify architectural artefacts managed as application assets: ldentifyOreusable application
architectural artefacts.
Define configuration and annotation for application architecture gssets: Define configyration of
architectural artefacts and add suitable annotation for supperting the reuse of architectural
artefacts.
.B.2 Identify architectural artefacts managed as application assets

e goal of this task is to identify application design artefacts such as architecture models, yiews and

ecifications to be maintained in each application development.

e method should support identifying architectural artefacts managed as application asset§ with the

lowing capabilities:

collecting application design artefacts that are produced throughout the application engineering

process;

provisioning of checklists and“evaluation criteria for the control of suitability as architectural

artefacts of application assets;

establishing intra tracedinks within application design artefacts;
establishing inter tracé links with domain design artefacts;
establishing backward trace links with application requirements.

tool should{support identifying architectural artefacts managed as application assets
lowing capabilities:

access application design artefacts that have reuse potential;

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

with the

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 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 assets

with the following capabilities:

— 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:

— accegs existing information for defining configuration and annotation;
— acceds application design assets;

— acceds domain design assets;

— use ap editor for template definition;

— estalflish trace links among application design assets;

— estalflish trace links between assets resulting from the later application engineering processes.

9 Application design

9.1 General

Applicatipn design supports the following subprocesses:
— Bindipg in architecture;

— Applitation specific architectural structure design;

— Appliration architecture documentation;

— Applitation architecture evaluation.
9.2 Binding in architecture
9.2.1 Principal constituénts

9.2.1.1 [Purposé

The purpose¢of this subprocess is to bind the selected variant(s) for variation points of the domdi

architectpiresaccording 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.
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9.2.1.3 Outcomes

2019(E)

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

th

e architecture process:

— Application architecture models for a member product are derived.

Application variability model for a member product is derived.

9.

T}
pr

9.

TH
w]

T}

capabilities:

.1.4 Tasks
e organization shall implement the following tasks with respect to the binding in*the arg
ocess:

Decide values of variabilities in architecture: Select variants of variation pointsiindomain desig

Conduct bindings in architecture: Produce application architecture mddels for a membe
through bindings.

Validate consistencies with bindings in requirements: Evaluate whether bindings in archite
consistent with those relevant bindings in requirements.

Validate whether binding decisions adhere to the architectural texture: Evaluate whether b
architecture adhere to the common rules and constraints in the architectural texture.

.2 Decide values of variabilities in architecture

e goal of this task is to select variants of variation points in domain design models. All varia
nich binding times are at the architecture stage are considered.

e method should support deciding values of variabilities in architecture with the

reviewing binding decisionsin Tequirements that have impacts on bindings in architectu

reviewing the architectunal texture;

tool should suppert deciding values of variabilities in architecture by allowing the user
lowing:

accessainding decisions in requirements;

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

deciding the value ©fjinternal variability of which binding time is at the architecture stagg.

hitecture

nmodels.

I product

cture are

ndings in

bilities of

following

e;

h

to do the

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:

configuring architecture models according to binding decisions;

confirming 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:

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

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

— check consistencies for the derived architecture models.

9.24 V

The goal
bindings

The metl’l(:d should support validating consistencies with bindings in requirements wijththe followi

capabiliti
— valid

— valid

A tool shd
the follow

— acces§

— estab

9.25 V

The goal
of the def

The meth
with the {

— valid

— valid

A tool shiould supportyvalidating whether binding decisions adhere to the architectural texture

allowing
— acceg

— docu

alidate consistencies with bindings in requirements

bf this task is to evaluate whether bindings in architecture are consistent with thosé relevd
n requirements.

S

hting consistencies between external bindings and their deduced implicitinternal bindings

uld support validating consistencies with bindings in requirements by allowing the user to
ring:

s binding results in requirements;

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

alidate whether binding decisions adhere to the architectural texture

bf this task is to evaluate whether bindinigs in architecture are conducted under the adheren
ined architectural texture during-domain design.

od should support validating whether binding decisions adhere to the architectural textu
ollowing capabilities:

hting procedures related-to bindings;

hting rules and conStraints related to binding decisions.

the user to'do the following:
s the architectural texture;

méntthe rationale of binding decisions.

nt

hting configured architecture models and their elements in accordance with binding decisions
in requirements.

o

9.3 Application specific architectural structure design

931 P

9.3.1.1

rincipal constituents

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.

42

© ISO/IEC 2019 - All rights reserved


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

ISO/IEC 26552:

9.3.1.2 Inputs

2019(E)

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

Conceptual architecture for the product line.
Domain architecture.

Architecturally significant application specific requirements.

TH
sp

T}
ar

9.

.B.1.3 Outcomes

e following outcomes shall be available as a result of the successful implementation of the aj
ecific architectural structure design process:

.B.1.4 Tasks

e organization shall implement the Afollowing tasks with respect to the applicatioy
chitectural structure design process:

8.2\, Develop models of the application specific architecture

High-level architectural principles and guidelines.

Architectural texture.

Application specific architecture viewpoints are defined.

Application specific architecture models and views are defined,

Application specific architecture is formulated and validated.

Traceability from application architecture to application requirements is established.

Traceability from application architecture to domgin architecture is established.

pplication

specific

Develop models of the application specific architecture: Develop the application specific architectural

structure by allocating application specific concerns, behaviours, functions, quality attri
constraints.

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

Relate the application specific architecture to requirements: Establish relations between aj
requirements.and application specific architectural entities.

Relate the.dpplication specific architecture to detailed design: Establish relations between aj
specific architectural entities and detailed design elements.

butes and

pplication

pplication

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 following:

— 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 pf this task is to evaluate whether application specific architecture models are added, refinled
or tailorefd under the adherence of the defined architectural texture during domain architecturedesign.

The method should support validating whether the application specific architecture adhieres to the
architectfiral texture with the following capabilities:

— validpting rules and constraints adhered to by added, refined or tailored ,architecture model
elements;

— alignfng the application specific architecture with the domain architecture/in accordance with the
archifectural texture.

A tool should support validating whether the application specific architecture adheres to the
architectfiral texture by allowing the user to do the following:

— acceqds the architectural texture;

— align|the application specific architecture in accordati¢e with the domain architecture and the
archifectural texture.

9.3.4 Relate the application specific architecture to requirements

The goal |of this task is to map application spécific requirements to application architectural entities
and/or vige versa.

The method should support relatingtthe application specific architecture to requirements with the
following| capabilities:

— confipuring relations estaplished during application architecture design in accordance with bindipg
at the application designilevel;

— allocjting applicatighyspecific requirements to corresponding application architectural elementg;

— estalllishing relations between application specific requirements and application architectural
elements.

A tool shpuld\support relating the application specific architecture to requirements by allowing the
user to dq the following:

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

— 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

u

rtodothe Fn]]m/\ring-

9

9.4.1 Principal constituents

9.4.1.1 Purpose

T}

application realization and testing use the documentation das the basis for performing their ta

9.4.1.2 Inputs

T}
pr

9.4.1.3 Qufcomes

T}
ar

A Application architecture documentation

trace allocation from the core elements at all viewpoints to application detailed desigi el

trace allocation from the core elements at all views and models to application -detail
elements.

e purpose of this subprocess is to document application/specific architectural decision

e following inputs should be available to-perform the application architecture docur
ocess:

Conceptual architecture.
Architectural textures.

Domain design artefacts.
Application architectdreviewpoints.
Application architeeture models.

Application architecture views.

e following outcomes shall be available as a result of the successful implementation of the aj
chitecture documentation process:

bments;

bd design

s so that
5Kks.

hentation

pplication

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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Tasks

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

— Assess the application specific architecture documentation: Evaluate the application specific

archi

tecture documentation for structure and texture.

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

9.4.2 Assess the application specific architecture documentation

The goal
maintain

bf this task is to ensure the application architecture documentation for structure is traceab
hble and evolvable.

The methjod should support assessing the application specific architecture documentation for structu
and texture with the following capabilities:

— ensu

ing consistencies between domain and application architecture strueture;

— analysing the application specific architecture structure to determine‘whether there are conflig

with

— impr

the domain architecture;

bving and finalizing the application specific architecture’documents in terms of concepty

architecture, architecture viewpoints, architecture models;a¥chitecture views and the variabil
modasl as a set of application architecture documentation

A tool sh
allowing

buld support assessing the application specific,architecture documentation for structure
the user to do the following:

— perfdrm semi-automatic application architecture’document generation;

— cond

— usea

ict automatic consistency checking between application architectural structure and textur

common format for importing domain artifacts that include variation points.

9.4.3 Hand off application specific architecture documentation to downstream users

The goal

of this task is to deliver the application architecture documentation, including relevg

descriptipns, model and datatoidentified users.

The met

hod should sdpport handing off the application specific architecture documentation

downstrdam users witdrthe following capabilities:

— prep

— deliv

iring application architecture documentation for use by subsequent processes;

bring application architecture documentation to application specific stakeholders;

le,

T
-

nt

— ensuring 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:

— disseminate the application architecture specification to subsequent processes and to relevant
stakeholders;

— establish communication channels and dissemination mechanisms;

— 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

2019(E)

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.
T}

T}
ar|

.p.1.3 Outcomes

5.1.2 Inputs
e following inputs should be available to perform the application architecture evaluation p

Product management documents including market definition, technology_scanning,
analysis for the member product.

A set of architecturally significant functional requirements for the mémber product.
A set of architecturally significant quality requirements for the member product.
Application architecture design goals, including quality goals:

Key drivers of the application architecture.

Application architecture and its specification.

Application specific variability.

Domain architecture documentation.

Variability mechanism pool.

Architecture evaluation process.

e following outcomes shall be available as a result of the successful implementation of the aj
chitecture evaluation process:

Findings and recommendations for the application architecture are documented.
Trade-off analysis results of the member product are documented.
Evaluatign results and recommendations of the member product are documented.

Action plans for improving application architecture are established.

[OCesSsS:

trade-off

pplication

9.5.T.F7 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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— Analyse application architecture and assess stakeholder satisfaction: Ensure that the application
specific architecture fulfils the quality goals.

— Formulate findings and recommendations for application architecture: Describe findings and
recommendations for improving the application architecture.

— Communicate evaluation results: Report findings and recommendations of the application
architecture.

9.5.2 Determine application specific evaluation criteria

The goal

for evalugting the application architecture.

The method should support determining application specific evaluation criteria with thefollowi

capabiliti

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

— analysing application specific quality attributes for evaluating the application architecture, e.g. u

case

— defi
archi

A tool shquld support determining application specific evaluation criteria by allowing the user to do t
following

— reusq domain architecture evaluation criteria;

— docu

— (sem
appli

9.5.3 Establish application specificmieasurement techniques

The goal

fulfils application design goalsand deals with application specific variability and uses right variati
mechanigm to ensure correé¢tbindings from the domain architecture to the application architecture.

The met

following| capabilities:

— providing techriiques for evaluating whether the application architecture fulfils application desi
goalgand deals with application specific variability in a correct and complete way;

— Supp

bf this task is to define process, trade-off analysis, measure, decision criteria that can be us

Es:

kcenarios;

ing process, trade-off analysis, measure and decision criteria for evaluating the applicati
ecture.

ment application specific evaluation criteria;

-Jautomate process, trade-off analysis, measure and decision that are used for evaluating t
Cation architecture.

of this task is to define techniques for evaluating whether the application architectu

hod should sf@ipport establishing application specific measurement techniques with t

re

wrfing fpr‘hniqnnc for nvq]nnfing whetherthe trade-off :\nn]ycic ofthe app]ir‘afinn architecty

ensures that necessary quality attributes can be realized.

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

do the fol

lowing:

— 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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