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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,
ISO/IECJTCT:

The procpdures used to develop this document and those intended for its further maintendige Jre
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria,needed for
the differjent types of document should be noted. This document was drafted in accorddnce with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document{may be the subjgct
of patent] rights. ISO and IEC shall not be held responsible for identifying any or all such patgnt
rights. Dletails of any patent rights identified during the development of the " document will be in the
Introductlion and/or on the ISO list of patent declarations received (see wwwiso.org/patents).

Any trad¢ name used in this document is information given for the convénience of users and does 1jot
constitutg an endorsement.

For an ekplanation on the meaning of ISO specific terms and ‘expressions related to conformity
assessmejnt, as well as information about ISO’s adherence te’the WTO principles in the Technig¢al
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The comipittee responsible for this document is ISO/IEC JTC 1, Information technology, Subcommittee
SC 7, Syst¢ms and software engineering.

This secopd edition cancels and replaces the firstedition (ISO/IEC 26555:2013), of which it constitutes
a minor rpvision.
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Introduction

The major purpose of this International Standard is to deal with the capabilities of tools and methods of
software and systems product line (SSPL) Technical Management. This International Standard defines
how the tools and methods can support for the software and systems product line-specific technical
management processes. Since product lines deal with multiple products that have similarities,
product lines have an unprecedented level of technical management complexities. This arises from the
following sources:
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processes, domain and application engineering, in a product line and the two processes_3
related with each other around assets.

The close relationships among domain engineering, application engineering, and/assets rq
highly matured managerial capabilities for addressing relationships among them.

There are lack of tools and methods to support the product line-specifictechnical managg

chnical management provides management support for a timely and proper deployment g
e in balance with pre-defined product line objectives such as reusability, reducing cost, i
ality, etc., as well as its planned cost, schedule, and resources."Fechnical management
tual means used to support, monitor, and control the activities of both domain engine

ere are needs for defining product line-specific technical management processes that intg
bolved product line disciplines with those for a single' product. Furthermore, support of
ethods are required so that a product line organization can perform technical managem

ocesses in technical management by dividing-those into process management, variability maj
ket management, and support management.areas with the guidance of a set of tools and

is International Standard is intended to benefit people who acquire, supply, develop, op¢
hintain tools and methods for product line technical management. This International Standd
ed in one or more of the following modes:

By an organization interided to implement product lines—to understand, adopt, and
processes, tools,and methods for productline technical management. This also helps the org
to evaluate and select relevant tools and methods based on business and user-related crit

By a tool vendopwho facilitates or leverages product line engineering practices—to provi
tool capabilities that should be embodied in a tool for supporting productline technical mar

D/IEC 26550 addresses both engineering and management processes and covers
aracteristics of product line development. ISO/IEC 26550 provides an overview of the co
rerriational standards (i.e. ISO/IEC 26551 to ISO/IEC 26556), as well as the structure of the
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engineering, and application requirements engineering are provided as ISO/IEC 26551.

Processes and capabilities of methods and tools for domain design and application d
provided as ISO/IEC 26552.

PTOCESSES and capabiities of methods and toots for product HIE SCoping, domain requirements

esign are

Processes and capabilities of methods and tools for domain realization and application realization

are provided as ISO/IEC 26553.

Processes and capabilities of methods and tools for domain verification and validation and

application verification and validation are provided in ISO/IEC 26554.

Processes and capabilities of methods and tools for technical management are provided in this

International Standard.

© ISO/IEC 2015 - All rights reserved

vii


https://standardsiso.com/api/?name=e3dac444c4df591db7832a72ae522caa

ISO/IEC 26555:2015(E)

— Processes and capabilities of methods and tools for organizational management are provided in this
International Standard.
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Software and systems engineering — Tools and methods
for product line technical management

1

Scope

Tt
pr]
ha

T}
m

N(
en

fsmtermatiomat Standard deats withr thetootsand methods of techicat TTamagemernt for
oducts, software services, software-intensive systems (including System Architecture and
rdware) within a product line. The scope of this International Standard is as follows;

Enable the users of this standard to holistically understand, adopt, and enact ¢he’proces
and methods for product line technical management. In addition, this International Stand
the users evaluate and select relevant tools and methods based on business‘and user-relate

Help productline engineers, developers, and tool vendors become inforided about capabiliti
and methods that are required for supporting product line implementation from technical

is International Standard does not concern processes and capabilities of tools and methods for

TE System Architecture is a set of logical and physical'principles used to achieve a mission wit

h
b

software products. Other types of components and, especially those related to human beings and to

p

2

Th
in
re

T}

vironment. From System Architecture are derived components that can be subsystems, softwarg
an-based products like crew or operators or hatdware product like mechanical structures,
rds, chemicals, etc. The scope of the International Standard spans from the system, to sub-sys

ts are not within the scope of this International Standard.

Normative references

lispensable for its application. For dated references, only the edition cited applies. Foj
ferences, the latest edition-of the referenced document (including any amendments) applies

ere are no normative-references cited in this document.

Terms and'definitions

3
F

3.

application engineering process

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

software
excluding

Kes, tools,
ard helps
d criteria.

ps of tools
aspects.

Provide productline-specific processes and capabilities of toolsandmethodsin technical management.

technical

hnagement for a one-of-a-kind system but rather deals withythose belonging to a family of systiems.

in a given
products,
electronic
tems, and
hardware

e following documents, in whole or in part, are normatively referenced in this document and are

undated

pr

ocesses for developing a member product in a product line

3.2
attached process

pr

ocess definitions how each asset will be used in application

Note 1 to entry: The set of attached processes are those for orchestrating the assets together into a coherent
whole application.

3.3
binding time
moment of variability resolution
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3.4
external

26555:2015(E)

variability

variability that is visible to customers

3.5

domain engineering process
processes for domain asset development

3.6

internal variability

variabilit

3.7
variabili
act of det

3.8
variabili
detailed ¢
line

39
variabili
variation

3.10
variabili
variation

3.11
variabili
variabilit

3.12

variabili
trace linK
where va

4 Refdrence model forproduct line technical management

The tech

implemenjtation of a product line, deployment of processes, and development of assets and produc

within a
schedule,

managenjent, process management, support management process for managing technical capabiliti
resourceg, isSues, and skills that are required for successful implementation of product lines.

doL£3 Jd L H U 3 - Easiailalo o 4+
UCITITICU 11T ULl a1l Cllslllccl ) lJCl DPCLLIVC dllu 15 T1UL VISIUIT tU CUSLUILITT S

Ly binding
brmining the variant of the variation point defined in the variability model

'y documentation
lescription of variability models for being used across the member products within a produy

Ly in space
that occurs at the same time with different shape

Ly in time
that occurs at different times

Ly mechanism
y implementation methods in a product line for supporting assembly of domain assets

Ly traceability
s established for a variability model both with domain assets and with application assg
Fiants are bound.

hical managemeént' provides processes for addressing technical issues that arise duri

product line-in balance with accomplishing the objectives of a product line, the given cos
and so farth. Technical management process group deals with variability management, ass

ct

ng
ts
s,
et
S,

Tools and methods 1n technical management sUpport the systematic development ol product lines.
Because of profound complexity of product lines, proper tool support for domain engineering lifecycle,
application engineering lifecycle, technical management, and organizational management should be

provided

so that a product line organization can control the technical complexities.

The reference model for technical management in Figure 1 is structured into four processes: process
management, variability management, asset management, and support management. Each process is
divided into subprocesses and each subprocess is described in terms of the following attributes:

— the title of the subprocess;

— thep

urpose of the subprocess;

— the inputs to produce the outcomes;

2
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the outcomes of the subprocess.

2015(E)

The capabilities of tools and methods are a list of the required support of tools and methods for
performing the tasks properly.

Pr
an
pr
w

P
te

Process Management Variability Management Asset Management
Applying Process Enabling Variability Modellin e
Processes for Product Lines v g Asset Identification
Domain Engineering Process iabili i

nain shg g Variability Mechanism Asset Base Implementation
Definition

Application Engineering Variability Binding

Process Definition

Asset Validation

Variability Documentation

Applying Process Monitoring

A E i
and Control for Product Lines sset Eyojutfon

Variability Tracing

Applying Process Improvement

for Product Lines Variability Control and Evolution
Support Technical Quality \ .
Management Management Configuration Management
Technical Risk Management Decision Management Tool Management

Figure 1 — Productline technical management

oduct line technical management shall'be conducted from a multidimensional viewpoint that
d application engineering. As mahagerial targets vary according to each viewpoint, ma
pbcesses for each of them differ. Moreover, assets are used across all applications, and hence, ap
thin a product line shall share common processes for deriving their applications from assets.

oduct line development.-tends to be performed in a parallel or distributed manner, and
Chnical management._processes and related capabilities of tools/methods should be d

c
of
dd
an

Pr

cgﬂlsidering these aspects. As for variabilities, they can be managed orthogonally in ordef

is domain
hagement
plications

therefore
efined by
to avoid

plexity of a product line. Variabilities can be managed orthogonally in order to avoid complexity

a product line:"Therefore, the modeling and evolution of variabilities and their traceabil
main/application assets should be engineered systematically balancing with its cost, effe
d suppoxted over the product line life cycle.

oject. processes and software support processes provided in ISO/IEC 12207 are compatiblé

ties with
rtiveness,

with the

te

chnical management dealt in this International Standard. However, the life cycle model ma

hagement

process that is categorized in organizational project-enabling processes provided in ISO/IEC 12207 is
addressed in the process management part of this International Standard.

Because there are collaborations among groups of people in engineering and managing product lines,
some relevant processes shall support these collaborations. Process management process serves for
establishing and managing a product line organization’s capabilities of implementing product line
processes. It shall serve to do the following and to define the capabilities of tools and methods for
related support:

— Applying process enabling processes for product lines addresses the organization’s capabilities for

initiation, execution, control, and improvement of product line processes.

© ISO/IEC 2015 - All rights reserved
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Domain engineering process definition establishes and maintains domain engineering processes for
product line platform development.

Application engineering process definition defines and maintains application specific processes for
developing each application based on product line platform.

Applying process monitoring and control for product lines aims to align domain/application
engineering processes to achieve product line goals and objectives.

Applying process improvement for product lines serves for the assessment and improvement of
domgin/npp]ir‘nfinn engineering processes

Variabilitly throughout the domain and application engineering lifecycle processes of a product liLe
should b¢ managed properly. Variability management process defines how member products in a
product ljne can vary and includes variability model management and the explicit documentation|of
variability. Variability management process shall serve to do the following and to define the-capabilities

of tools and methods for related support:

Varidpility modelling supports to maintain the integrity of domain variabilitysanodel and applicatipn
variapility models.

Varidpility mechanism supports to realize the variability of a product\ine in accordance with the
deterimined binding times, rules and constraints, and domain artifaetg.

Variapility binding maintains necessary binding information to.achieve the efficient development{of
a member product and proactive reuse of product line platform.

Variapility documentation supports detailed descriptions” of variability models to provide the
ratiohales of variability related decisions.

Variapility tracing establishes and maintains trace links between elements of the variability model
and the associated domain/application assets.

Variapility control and evolution deals with change requests, change impact analysis, chanlge
execytion, and verification/validation fof.the change.

The assef management process covers the establishment of asset base and change management for the
assets. Dpmain engineering is responsible for creating and maintaining the reusable domain assgts
that are 4tored and managed in the-asset base. It also manages the application assets that are worifth
generalizjng and incorporating.into domain assets. Asset management process includes managemgnt
activities|for application assets‘produced and maintained for each member product in a product line.
Asset mapagement process,shall serve to do the following and to define the capabilities of tools apd

methods for related support:

Asset] identification selects asset candidates (e.g. features, models, specifications, and test casg¢s)
developed in'demain/application engineering.

Asset| bdse.implementation configures the structure of domain/application assets and makes thgm
easy kaommine, retrieve, and manage

Asset validation aims to assure whether the defined strategy of asset structure has been reflected.

Asset evolution serves to deal with change requests from domain and application lifecycle processes.

Support management process deals with generic subprocesses that support the implementation,
qualification, and automation/semi-automation of other processes. This includes subprocesses that can
be generally applied across the product line organization. Support management process shall serve to
do the following and to define the capabilities of tools and methods for related support:

Technical quality management provides assurance about whether assets from domain and application
engineering comply with predefined quality criteria and whether domain and application
engineering processes comply with predefined provisions.

© ISO/IEC 2015 - All rights reserved
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Configuration management controls the configurations of product line platform as well as
configurations of each member product in a product line.

Decision management aims to select the best option where alternatives exist. Quantitative criteria
should be considered to achieve an objective decision.

Technical risk management deals with risk identification, assessment, prioritization, and mitigation
to prevent failures that inhibit the achievement of business values and product line objectives.

Tool management serves to improve productivity and quality by automation or semi-automation
of domain engineering, npp]ir‘qfinn engineering technical management, and orga izational

T}

management processes.

e identification and analysis of the aspects involved in product line technical managemerjt process

grpup will enable an organization to understand the technical management proeess groyp and to

for

mulate a strategy for the successful implementation of a product line. The téehnical mahagement

prcess group shall be defined from these aspects and product line-specific tasks’shall be ideptified on

th

e basis of these aspects.

Tale 1 shows the key aspects for each characteristic of product line techpical’ management procgss group:

Table 1 — Key aspects for identifying product line-specific technical management §asks

Category Aspects

Réuse management appllca_tl_on engineering, assets, domain‘éngineering, product management, plptform,
reusability

Vgriability binding, variability

mpnagement

Complexity collaboration, configuration,domain architecture, enabling technology support, tex-

mpnagement ture, traceability

Qpality measurement and tracking, verification and validation

mpanagement

Application engineering: Application engineering processes provide processes for developing
applications based on assets. Discrimination of domain and application engineering prodesses is a
unique technical aspectofproduct line development.

Asset: Technical management provides managerial capabilities necessary for managing assets.
Asset managementis a distinguished aspect of product line development.

Binding: Teclinical management serves to prepare sufficient information necessary to bind variants,
so that each-application can focus on only on application specific parts. Variability bindling is an
aspectthat distinguishes technical management of the product line development from thalt of single
productdevelopment.

Collaboration: Collaboration is essential in a product line because product line enginegring uses

artifactsor prnﬂnrfc dnvp]npnd indifferent nrgnni79finn units. . Technical mnnngnmnnf enhbles that

people do their technical roles and responsibilities within agreed-on commitments.

Configuration: Configurations of assets for a product line are distinguished technical aspects of
product line development. Maintaining integrity of assets is an important aspect. Configurations of
products and artifacts of a product line can be multidimensional, i.e. exist in time and space.

Domain architecture: Technical management enables the decision for obtainingindividual component
assets of the domain architecture.

Domain engineering: Domain engineering processes are a technical aspect that distinguishes product
line development from single product development.

© ISO/IEC 2015 - All rights reserved 5
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5

Because product line requires a group of people working together and calls for repeated, ongoing,

Enabling technology support: Enabling technologies for supporting efficient reuse and management
of variability and assets distinguish from single product development.

Measurement and tracking: Technical management defines tasks, tool capabilities, and method
capabilities for the product line measurement and tracking. The performance of the product line
processes should be measured aligning with the overall product line objectives. The measurement
results should be collected, and they shall be used to control product lines for the better achievement
of the product line objectives.

Platform: Technical management enables the development of a platform and the development of

P, 1 1 Ll losf
appll atronsvaseaoirtiepratrorn:

Produyct management: Product management should have capability for defining and analysing the
meadures that make it possible to evaluate designed reusability and productivity and thereafter
coordinate a product line towards achieving its goals. These are possible under the/support|of
techrjical management.

e

Reusqbility: Technical management monitors and controls whether the desired level of reusability
achigved in a product line. Providing managerial support for achieving desiredlevel of reusability
a keylaspect peculiar to product line development.

S
S

e

Textyre: Technical management enables that application can obey the.Tules defined in textures.
Manggerial support for obeying textures are dealt in technical mandgement.

Tracgability: There exist trace links for asset management.and variability management [in
techpical management.

Validgtion and verification: Validation and verification ofassets, platform, and variability model qre
an asppect that distinguishes product line development.from single development.

—

Varidpility: Technical management provides managerial capabilities for variability. Variabil
manggement is a distinguished aspect of produetline development.

y

Progess management

disciplindd interactions among separate organizational units, it is essential to make participants
adhere a process. Product line erigineering relies on a high quality process definition and its effective
enactmerjt to achieve requiredfidelity. In particular, because changes on assets impact more than ope
applicatiqn, configuration and changes should be controlled in a disciplined way and asset developdrs

should follow the disciplines‘carefully. The subprocesses of process management are as follows:

Applying process_enabling processes for product lines serves to ensure the readiness for prodyct
line process¢ This subprocess provides capabilities for establishing product line procdss
leadgrship,sresources, and collaboration environment, and supporting product line procgss
assegsmeént and improvement.

D H H H doLiaits 4+ dafs +lo ] | aklas
Omb It CllglllCCl lll‘y [JI ULCOoO MlelllLlUll SOLCIT VOO LU UTIIIIT LIIT LUllllllUlll_y uostu l.ll ULLTOOLS VWILIIIL a

product line and make the participants share them. This subprocess is composed of tasks such as
defining, validating, and deploying domain engineering processes.

Application engineering process definition serves to define the application specific processes for
developing applications within a product line context. Application engineering processes address
how application developers develop their applications based on platform, assets, and variability
models. Application engineering processes should be tailored (if necessary) or harmonized with
domain engineering processes for right use of assets.

Applying process monitoring and control for product lines serves to measure the performance
of processes and if necessary, planning corrective actions to resolve problems for fixing the
deviations. Processes for identifying measurement objectives and process-performance objectives
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are provided. Measures correspond to the overall product line objectives are defined and their
measurement results are collected for controlling processes.

Applying process improvement for product lines is normally proceeded by organizational process
assessment which identifies the weaknesses and strengths of the domain and application
engineering processes. Process improvement should be systematic to migrate from an as-is state
toward a to-be state.

5.1 Applying process enabling processes for product lines

Pyrpose of applying process enabling processes for product lines

The purpose of applying process enabling processes for product lines is to get ready fof process

implementation and improvement such as relevant-policies, steering groups (e.g. SEPG) fofr process

aspessment and improvement, and resources for executing them.

Bdcause a group of people who belong to different organization units,’ sometimes wprking at

gepgraphically different locations, is involved in a product line, a produgtiline organizatior] requires

support for communicating about domain engineering processes and obtdihing agreement on gjrocesses.

Moreover, a centralized organization responsible for commitment, dssessment, and improyement is

highly required for providing integrated process enabling environment.

Inputs

—{ Domainandapplication processassets (e.g.documentedfolicies, processassessmentand improvement
assets used in the single system development, organizational roles and responsibilities, etc}).

— Resource inventory with availability.

—|{ Size and complexity of a product line.

Outcomes

—{ Product line process management group is established.

— Communication and collaboration work environments are facilitated.

—|{ Process improvement goals.and strategies are documented.

— Requirements for infrastructure and resources for enabling processes are defined.

—|{ Infrastructure forprocess-enabling is implemented and maintained.

Tasks

— Establishyprocess management group is to establish the sponsorship and accountability for leading
the process management and improvement.

—| (Align resources for process improvementis to provide adequate resources for developing proc¢ss assets,

PerfoTTIiNg Process [MPTroVeTeNt, faciitating amm environmernt trat enabtes commuiication about
processes, and forming a basis for cooperating to solve a problem of processes. Necessary supports
for executing the established process improvement goals and strategies are identified and provided.

Govern process improvement is to monitor and control the status of process improvement and
implementation from the overall product line perspective. Process management group as a process
control tower determines appropriate actions for steering process improvement.

5.1.1 Establish process management group

The goal of this task is to establish and maintain the sponsorship and accountability for the process
management and improvement. Process management group (PMG) has responsibilities for leading the
remaining tasks of process enabling process and making necessary decisions.
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Process improvement goals and strategies for the product line are established and maintained by
productline management group. The process improvement goals and strategies reflect the improvement
needs for better achievement of product line objectives such as improving reusability, cost saving by
enhancing reusability, and etc., as well as for better achievement of organization’s business goals.

The method should support establishing product line process management group with the following
capabilities:

A tool shquld support establishing product line process management group by allowjdgithe user to
the follow

5.1.2 Align resources for process definition and improvements

The goal
implemer
executing

Since in
engineering, and a product line organization’is cross-functional, collaborations among organizatid
units or
facilities

The metlhod should support aligning resources for process definition ad improvements with t
following

defining process improvement goals and strategies including high-level measures for monitoring

them

based on product line objectives;

simu
and ¢

coord

prom
geog

sharing the status of the separated and concurrent development procésses, i.e. domain engineeri

proce

sharing deliverables and milestones of process improvement.

revie|

harm
appli

reall
appli

ating achievable reusability improvement, cost reductions, efficient variability managemns
tc. through the process improvement (e.g. Delphi);

inating the status of domain, application, and collaboration processes (e.g. AHP, ANP; €SF, Delph

ring:

oting collaboration (or communication) environments for knowledge\sharing regardless
faphical location;

sses, application engineering processes;

ting and improving processes. The resources contain skills, budgets, and facilities
goals and strategies.

roduct line engineering there are patallel processes, i.e. domain engineering and applicati

feams that have different roles-and responsibilities are occurred continuously. Therefo
enabling communication and'eollaboration among product line participants are required.

capabilities:

wing the resources'need to perform process improvement;

Cation engineering, and management;

catingresources assigned to domain engineering and therefore the resources are shared w
Cation' engineering (elevating resource reusability);

of this task is to provide the product ling organization with necessary resources jor

nt

—

).

or

onizing resources in the processes for the different lifecycles, i.e. domain engineering,

th

establishing the plans and commitments to provide the resources.

A tool should support aligning resources for process definition and improvements by allowing the user
to do the following:

getting feedbacks (or providing feed-forwards) about resources from product line participants (e.g.

Web-

based environment for collecting opinions about resources);

accessing resource list with their status (resources allocated to domain engineering, all application
engineering within a product line, and management);

providing the usage status of resources for domain engineering, application engineering, and
management respectively for reuse.
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5.1.3 Govern process definition and improvement

The goal of this task is to monitor and control the status of domain and application engineering process
improvement from the process management group, which is a process control tower. Product line
management group decides the appropriate corrective actions for process improvement and they get a
common understanding for those with the executive level managers.

The method should support governing process definition and improvement with the following
capabilities:

annroving measuring and managing nrocess improvement:
) 36 o 57 57 o il o2 o8 P 7

—|{ aligning process improvement in the product line organization;
—| reviewing the status of the process improvement.

A ool should support governing process definition and improvement by allowiing the user|to do the
following:

—] supporting status reports for checking whether the process improvement are on tragk (in the
case of commonly used domain engineering processes among applications, this capability is crucial);

— allowing reference of measurements, their integration résults, and work products felated to
prjocess improvement to make informed decisions.

5.1.4 Prepare process management and improvement

The goal of this task is to provide appropriate resources and control for process management and
inprovement.

The necessary resources for developing domiain engineering process assets, performing process
infprovement, facilitating an environment~that enables communication about domain engineering
processes among application engineers,:forming a basis for cooperating to solve a problem felated to
ddmain engineering processes, and exé¢uting the established process improvement goals and $trategies
arg identified and provided.

Prjocess improvement goals and strategies reflect the improvement needs for better achieyement of
prioduct line objectives such-as improving reusability, cost saving by enhancing reusability, ajnd etc. as
well as for better achieverhent of organization’s business goals.

The method should Gupport preparing process management and improvement with the [following
capabilities:

—|{ defining process improvement goals and strategies including high-level measures for monitoring
them baseéd on product line objectives;

—| simulating achievable reusability improvement, cost reductions, efficient variability mahagement
and etc. through process improvement (e.g. Delphi);

— estimating and procuring necessary resources;
— coordinating the status of domain, application, and collaboration processes (e.g. AHP, ANP, CSF, Delphi);

— optimizing resources in the processes for different lifecycles, i.e. domain engineering, application
engineering, and management.

A tool should support preparing process management and improvement by allowing the user to do
the following:

— promoting collaboration (or communication) environments for knowledge sharing regardless of
geographical location;
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— getting feedbacks (or providing feed-forwards) about resources from product line participants (e.g.
Web-based environment for collecting options (or alternatives) about resources);

— sharing the status of separated and concurrent development processes, i.e. domain engineering
processes, application engineering processes;

— sharing deliverables and milestones of process improvement.

5.2 Domain engineering process definition

Purpose pfdonmaimengineering process defimtion

The purppse of this subprocess is to manage the organization’s capability to establish a set of procésges
for domajn engineering. Because product lines call for the disciplined interactions among the differgnt
organizational units to develop assets and products, there are processes that all participants$heuld follgw
(be reusef as they are) and processes that can be reused after tailoring. The fundamental.goal of prodyct
lines is rquse, and hence processes are also reusable objects. When a product line organization defines
processeq they should provide architecture, detail description, and implementation.guides for processes.

Inputs
— Asetpforganization’s standard processes, which has been published for developing a single produgt.
— Tailofing guidelines used for developing a single product.
Outcomes
— A ssetpfdomain engineering processes is defined.

— Tailoting guidelines for processes are established.

— Harmonization criteria and guidelines are documented.

— All oflabove are shared within the product line‘organization.
Tasks

— Definp domain engineering processes establish and maintain a set of common processes that shoyld
be fo]lowed by the participants of domain engineering. Because within product lines people wdrk
together cooperatively and each product is developed utilizing the same platform, every participgnt
does their job within the.agreed processes.

— Validgate domain enginéering processes ensure that the defined processes address the issues|of
domgdin engineering/in the product line development such as reusability, assets, variability,
tracefability, and;so on.

— Deplay the domain engineering processes for reuse to ensure that all participants within the prodyct
line ¢rgdnization are made aware that there is a set of industrial-strength standard processgs,
orgaLzational standard processes, and tailoring guidelines available to participants.

5.2.1 Define domain engineering processes

The goal of this task is to define common processes and to develop process assets that will be commonly
used by domain engineers for developing domain assets. Domain engineering processes provide
processes for developing assets and most of them are reused in application engineering. Domain
engineering processes have to provide common process architecture and detailed process definitions
to minimize the deviations among participants of domain engineering.

The method should support defining domain engineering processes with the following capabilities:

— providing templates for describing domain engineering processes (process architecture, detailed
design of processes, and implementation of processes);
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defining purpose, inputs, outcomes, entry criteria, tasks, verification, measurement, and exit criteria

of domain engineering processes;

decomposing processes into domain engineering process elements for domain asset development;

defining processes for supporting assembly of domain assets;
providing processes that would guide the collaborations in a product line;

modeling and documenting processes (providing templates for documentation).

P1i
an

5.

TH
dg

T}

5.

ool should support defining domain engineering processes by allowing the user to do the I¢
providing integrated process support environments to automate the required procésses;

allowing electronic process documentation for the user of a process (e.g. a¢web-base
handbook or an electronic process guide).

ocess descriptions should contain guides to handle variability, binding; reuse, and coll
nong different organization units.

.2 Validate domain engineering processes

e goal of this task is to ensure the capabilities of domain engineering processes required t
main engineering specific issues such as commonalities, vaniabilities, assets, and traceabili

llowing:

l process

hboration

b address
ies.

reviewing whether the defined domain engineerifig processesaddress necessary purpose,
inputs, entry criteria, tasks, verification, measurement, and exit criteria;

ensuring that the defined domain engineéering processes address variability relevant task

confirming that the defined domain‘engineering processes can produce assets and a pla]
will be reused within a product ling;

reviewing whether the defined domain engineering processes direct the establis
appropriate traceabilities.

ool should support validating domain engineering processes by allowing the user to do the f
guiding validatiofi-tasks (e.g. providing web-based checklist);
making the defined domain engineering process assets available via online;

generating-reports for the validation results.

0.3 . \Deploy the domain engineering processes

e method should support validating domain engineering processes with the following capafilities:

utcomes,

S;

form that

hment of

ollowing:

Tt

Pay gna] of this tack is tao r‘np]ny the defined common prnr‘nccnc foruse This task ansure

b that the

domain engineering processes and process assets are made available to perform domain engineering
and its accompanying management.

The method should support deploying the domain engineering processes with the following capabilities:

designing and implementing the common process asset library;

specifying the harmonization criteria and guidelines for reuse in application engineering;

specifying the procedures for deploying processes;

making domain engineering process assets available for use.
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Atool should support deploying the domain engineering processes by allowing the user to do the following:

supporting domain engineering process asset repository for sharing domain engineering process

asset

s, tailoring guides, and harmonization criteria with participants of product lines;

monitoring whether an application adheres to the relevant domain engineering processes;

allowing ability to integrate feedbacks from member applications.

5.3 Application engineering process definition

Purpose|of application engineering process definition

The purplose of this subprocess is to establish the processes that fit to each application. Applicati
engineering processes are defined by reflecting application specific needs, goals, and &tc. and

harmoniz

There arg
with mer]
in paralle
line orga
organizat

Inputs

Orga

Dom

Application specific needs.

Tailo

Outcome

A set

— Appli

Tasks

Defin

appli
peop
engir

Valid
Cons

ing with the domain engineering processes.

processes each member product shall follow whereas, there are those flexible in accordan
| or independently. Fundamentally, processes should be systematically reused in the prody

ion units, products, and so forth.

hizational standard processes.

hin engineering process assets.

ing guidelines.
S
pf application engineering procesSes-is defined.

ration engineering process assets are established and maintained.

Cation specific\needs such as application specific quality requirements, technical difficulti

eering processes.

ite £hé conformance of application engineering processes with domain engineering process

e’s skills, and.so forth. Application engineering processes should be harmonized with domdi

DN
by

ce

hber products. Furthermore, those processes collaborate with each other or are performgd

ct

hization. When a process is reused, there are possibilities of aZprocess mismatch amopg

e application engineering processes. Application development processes are defined for
developing an appliCation by reusing domain assets, binding variabilities, and addressi

ng
S,

stency with domain engineering processes should be assured so that the domain objectiv

and s

trategies are appropriately addressed:

Deploy the application engineering processes to ensure that all participants of an application
development use the defined application engineering processes.

5.3.1 Define application engineering processes

The goal of this task is to define application specific processes that will be used to develop each

application by reusing domain assets, binding variabilities, and developing application specific parts.

While harmonizing with domain engineering processes application engineering processes should
address the contextual variables of an application such as cost, schedule, quality tradeoffs, technical

12
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difficulties, and experience of the participants. Moreover, because applications interact with variability
models for variability binding, the defined application engineering processes should cover this.

With the application specific processes defined, learning about the performance of application
engineering processes can be shared with other applications within a product line and they might be
fed into domain engineering processes for improving them.

The method should support defining application engineering processes with the following capabilities:

providing templates for describing application engineering processes (process architecture,

detailed dpcign of processes, and imp]pmpnfnfinn of prnr‘pccpc);

5.
er

TH
pY]
pd

T}

of application engineering processes;
defining processes for dealing with asset reuse;
defining processes for considering variability binding;

defining processes for addressing application specific parts;

documentation);

harmonizing application engineering processes with domain engineering processes.

providing templates for describing application engineering processes;
supporting modeling and documenting application engineering processes;
allowing traceability with asset base to-'efer reuse information;

allowing traceability with variabilities including models, annotations, etc.;

supporting traceability with defined domain engineering processes for harmonization.

B.2 Validate the conformance of application engineering processes with domain
|gineering processes

rformance of processes and quality of a product can be predictable.

ernlgineeringprocesses with the following capabilities:

modeling and documenting application engineering procéssés (providing temp

ool should support defining application engineering processes by allowing the user to do the

e goal of this task iSto’assure that application engineering processes conform to domain en|
ocesses, so that €ach application is consistent with domain engineering processes and ther

reviewing whether the defined application engineering processes address necessary

defining purpose, outcomes, inputs, entry criteria, tasks, verification, measurement, andéXit criteria

lates for

ollowing:

gineering
pafter the

e method-should support validating conformance of application engineering processes with domain

purpose,

autcomes inputs entrv criteria tasks verification measurement and exit criteria:
- 7 v y 7 7 y y

ensuring that the application engineering processes adhere to mandatory parts of domain

engineering processes;

ensuring whether or not application engineering processes reflects the application engineering

context in the product line development;

ensuring that the defined application engineering processes satisfies the goals of a product line

organization.
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A tool should support validating conformance of application engineering processes with domain
engineering processes by allowing the user to do the following:

— providing an environment that supports the coordination of domain and application engineering
processes;

— guidi

ng validation procedure step by step;

— sharing domain engineering process assets and assets with annotations such as attached processes,
constraints, and etc.;

— Supp

533 D

The goal
the appli
engineer

brting documentation for non-compliance issues.

eploy the application engineering processes

of this task is to deploy the defined application processes for use. This task-ensures t}
fation engineering processes and process assets are made available to perform applicati
ng and its accompanying management.

The met
capabiliti

— desi

— speci
— speci
— mini

A tool sh
the folloy

od should support deploying the application engineering processes with the followi
s:

ning and implementing the application specific process asset libvary;

ying the harmonization criteria and guidelines to reuse demain engineering process asset
ying the procedures for deploying processes;

g domain engineering process assets for reuse.

uld support deploying the application engineering processes by allowing the user to
ving:

— mining domain engineering process asset base for sharing domain engineering process asse

tailor

ing guides, and harmonization critétia;

— moniforing whether an application adheres to the relevant domain engineering processes;

— allow

54 Ap
Purpose

The purp
capabiliti

Inputs
— Prod

ing ability to provide feedbacks to domain engineering.

plying process monitoring and control for product lines
of process monitoring and control

bse of applying process monitoring and control for productlines is to support the organizatio
s in plahning, performance measurement, and reusability of processes.

CT [IMe organization s objectives.

— Product line process assessment framework.

— Colle

cted data or information.

Outcomes

— Achieved degree of process reusability is determined.

— Process performance is determined,

14
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Tasks

— Plan for process monitoring and control. Process performance objectives and plans of process
monitoring and control for confirming whether or not the implemented processes are comply with
the standard processes are established and maintained. A product line objective that is able to be
characterized by processes is selected. And it is traced through tracking the process performance.

— Define process performance measures. Measures for analyzing the process performance are defined
and thereafter measurements are initiated.

—  Meagsure and manage process pprfnrmnnr'p Process pprfnrmnnr‘p results are characterized and the

results are fed into the relevant processes for promoting the accomplishment.

—|{ Coordinate processes for improving reusability. Processes in the product line development pre major
assets reused, and therefore reusability of processes are monitored and coordinated for gromoting
the overall reusability of product lines.

5.4.1 Plan for process monitoring and control

The goal of this task is to identify the process performance objectives and‘establish plans for monitoring
the actual results achieved by following processes. In addition, processes that will be monitored and
controlled are selected.

Product line objectives established at the product line initiatien phase, can be characterized by process
arld product measures. The product line objectives such as reusability, productivity, and cdst saving
shiould be monitored and controlled by measuring process-performance.

The method should support planning for process moritoring and control with the following capabilities:

—| determining domain/application engineering process performance objectives (e.g| process
performance objectives that are drawn fxem the product line objectives and process impfrovement
strategy and goals);

—|{ selecting a set of processes that willbe monitored;

—| reviewing and negotiating the‘ebjectives with the relevant stakeholders;
—|{ assigning resources for/performing the monitoring and control.

Atool should support planning for process monitoring and control by allowing the user to do the following:

— providing different planning guides by what plans are for (i.e. for domain engineering prqcesses or
application enginheering processes);

—| supportingenvironment for collaborating and sharing plans among relevant stakeholderfs, such as
domaih.and application managers;

— sharing plans for monitoring and controlling performance of domain engineering procesges;

— Dbrowsing plans of monitoring and control tor reusing them among applications.

5.4.2 Define process performance measures

The goal of this task is to define the measures used for analysing and controlling the process
performance. Through the process cascading, relevant processes and their quantitative responsibilities,
namely performance objectives for each relevant process are assigned.

The method should support defining process performance measures with the following capabilities:
— defining measures that will be used to monitor the processes toward the defined objectives;

— cascading the performance objectives to the relevant processes;
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fying and assigning roles for measuring process performance;

— aligning the assignment results with stakeholders;

— providing measurement templates reflecting characteristics of domain and application
engineering processes.

A tool should support defining process performance measures by allowing the user to do the following:

— providing storage for commonly used process performance measures so as to reuse and share them;

— provtllng access services for measures and their relevant processes;

— shari
doma

543 M

The goal

performalnce and take corrective actions to improve process performance.

The meth

— chara
perfq

— analy
— revie
— track

A tool shq

— calcullating achievement results based ofi-process performance models of each of applicati

doma

— integ
achie

— displ
appli

544 C

The goal
one of ma

g measurement results by measurement procedures who are in charge of measurément
in engineering processes.

[easure and manage process performance

of this task is to analyze and translate the measurement results into’the value of proce

od should support managing process performance with the following capabilities:

cterizing the measurement results for analyzing process performance (e.g. using proce
rmance models);

sing causes that tackles the achievement of process pérformance objectives;
wing and negotiating the corrective actions with relevant stakeholders;
ing the status of corrective actions.

uld support managing process performance by allowing the user to do the following:

in, or overall product line;
rating performance data from each of the application engineering processes for calculating t

vement of domain engineering processes;

ration, domain, or gverall product line).

oordinate processes for improving reusability

of this tdsk'is to refine processes for maximizing reusability. In product lines processes 3
jor reusable assets and process reuse is important for effective reuse of core assets.

The met

of

hying achievement results in accordance with the roles and responsibilities (e.g. views for

ad, should support coordinating processes for improving reusability with the followi

capabiliti

(S

— assessing process reusability;

— deriving opportunities for improving process reusability;

— reviewing and negotiating the process improvement with relevant stakeholders;

— performing process simulation for validating the effectiveness.

A tool should support coordinating processes for improving reusability by allowing the user to do
the following:

— supporting calculation of process reusability;

16
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— tracking what processes are reused;
— facilitating (web-based) environments for the coordination among for improving process reusability;

— providing hyper-navigation service between application engineering process and relevant domain
engineering process.

5.5 Applying process improvement for product lines

Purpose of process improvement

THe purpose of applying process improvement for product lines is to provide organizational capgbilities in
aspessment, change impact estimation, improvement plan, improvement results evaluatiofi*of pfocesses.

Injputs

— Change requests for domain engineering processes.

— Actual domain and application process-performance.
Outcomes

— Assessment results are documented.

—|{ Action plans for improvement are documented.

—{ Changes on domain engineering processes are documented.
T4sks

—| Assess processes. Product lines rely heavily onthe adherence to processes in order to build products
successfully within a product line. Prodess assessment should be conducted for both domain
engineering processes, which develop domain assets, and application engineering procesges, which
are application specific processes.

—| Estimate the impact of changes-on-processes. Changes on a process have impact either on processes
that cooperate with it or on.processes reused by products that are developed in paralle|] within a
product line. Therefore, the. impact due to process changes have to be estimated before making
changes or enacting chdanged processes.

— Plans for process improvement. Since the domain engineering processes are shared among product
line participant$“planning for improvement should be established carefully. The priprities of
improvements-should be determined in accordance with their contributions to the achieyement of
the organization’s product line objectives.

—— Impleément process improvements. Pilots through structuring domain subset using reprgsentative
domain engineering processes should be conducted before deploying the changed procegses. Each
application also conducts pilots in advance, so that the problems due to the changes $hould be
detected before implementing the processes throughout the product line.

— Evaluate process improvements. Product line organization ensures whether the action plans for
product improvement are appropriately implemented to all relevant parts of a product line. Metrics
for monitoring and measuring the process improvement status of a product line should be defined.

5.5.1 Assess processes

The goal of this task is to appraise the domain engineering processes periodically in order to better
understand the strengths and weaknesses of the processes. Process assessment is conducted from both
domain and application engineering aspects. Process improvement action plans should be reviewed
and negotiated with the organizational units responsible for implementing the process action plans.
Action plans for improving domain engineering processes should be reviewed thoroughly because the
changes on domain engineering processes affect to the relevant application engineering processes.
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The method should support assessing processes with the following capabilities:

A tool shd

5.5.2 E

The goal
analysis 1§
on domain engineering processes have impacts on multiple processes of member applications imp4
analysis §

The met
capabiliti

A tool sh
following

defin

ing appraisal scope of domain and application engineering processes;

determining appraisal forms for domain and application engineering processes;

planning appraisal for domain and application engineering processes;

conducting appraisal for domain and application engineering processes (providing appraisal
templates for each of domain and application engineering process appraisal);

definfing action items to implement the domain and application engineering process improvemengs.

allow

supp
proce

providing real-time updates of artifact lists for the parallel assessment of-domain and applicati

engir|

deter
analy
comp
ident]

perfd
pilot

mainfainifigbidirectionallinks between domain engineering processes and theirrelative applicati

engin

ES:

uld support assessing processes by allowing the user to do the following:
ingelectronicdatarecording (e.g. spreadsheet) by domain and application engineeringprocess

brting interfaces to open or to refer the domain artifacts and application artifacts that ed
ss produces;

eering processes.

stimate the impact of changes on processes

ncludes application engineering processes related toithe process changes. Because chang

hould be performed more considerately.

nod should support estimating the impactiof changes on processes with the followi

mining and prioritizing candidate process improvements alternatives;
zing impacts due to the changeson'domain engineering processes;
aring alternative domain engineering processes;

ifying the process improvements that will be implemented;

rming pilots by clibosing applications (applications can be chosen in accordance with t
strategy).

buld supportcestimating the impact of changes on processes by allowing the user to do t

eering processes;

pf this task is to analyse the impacts due to changes on{domain engineering processes. This

es
ct

recoding impact analysis results for supporting decisions of domain engineering process
improvements;

storing rationales for decisions of domain engineering process improvement.

5.5.3 Plan process improvement

The goal of this task is to establish and maintain plans for product line process improvements based on
the process assessment and monitoring results. Process improvement performs improvement tasks in
accordance with plans and evaluates the results against plans.

18
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The method should support planning process improvement with the following capabilities:

2015(E)

identifying strategies for process improvement, approaches, and actions to address the identified

process improvements;
documenting activities for process improvements;

reviewing and negotiating plans with relevant stakeholders.

A tool should support planning process improvement by allowing the user to do the following:

5.
T}

TH

.4 Implement process improvements

e goal of this task is to establish and implement action plans for impreving domain and aj
engineering processes.

e method should support implementing process improvements with the following capabilif]

f0ol should support implementingprécess improvements by allowing the user to do the foll

sharing process improvement plans among stakeholders;
reporting the status of plan implementation;

updating plans.

establishing action plans for domain and application enginéering process improvements;

defining metrics for measuring the results of thesdomain and application engineerin
improvement;

tracking progress against action plans;
deploying process improvement throughout the organization;

monitoring implementation of procesS.improvements.

sharing process improvemerit action plans among stakeholders;
integrating measurement'data into the defined metrics;
tracing the measurement results with the relevant improvement plans;

documenting and reporting analysis results;

pplication

ies:

b process

bwing:

supportingistatus reports for checking whether the process improvement are on track (in the case

of comfipnly used domain engineering processes among applications, this capability is cr

supporting version management for domain engineering processes with assets;

ucial);

sharing imnraovements of domain engineerinaganraocessesthat should he commonlvzusedhb
o r ts) or J

applications;

¥y member

allowing reference of measurements, their integration results, and work products related to process

improvement to make informed decisions;
reporting the status of action plan implementation;

updating and sharing action plans,

5.5.5 Evaluate process improvement

The goal of this task is to confirm the effectiveness and efficiency of process improvement. Metrics for
evaluating the effectiveness and efficiency of product line process improvement should be defined.

© ISO/IEC 2015 - All rights reserved

19


https://standardsiso.com/api/?name=e3dac444c4df591db7832a72ae522caa

ISO/IEC 26555:2015(E)

The method should support evaluating process improvement with the following capabilities:

defin

meas

ing metrics;

uring the results;

analysing the measurement results;

incor

porating lessons learned into the product lines.

A tool should support evaluating process improvement by allowing the user to do the following:

6

Product |
The basis
documen
and evoly
encompa

Variabilit]
because Y
engineering. Variability managementis'started in the domain requirements elicitation process and t
models eyolve continuously througheut the product line lifecycle.

integ
traci

docu

rating measurement data into the defined metrics;
g the measurement results with the relevant improvement plans;

menting and reporting analysis results.

strug

mans
appli

ensu

mand

Varirbility management

for managing variability is the explicit documentation of variabilities. The primary way

ing variability throughout the domain and application engireering. Variability manageme
bses the following roles:

turing variability model;

ging the evolution of the variability model imcluding the domain variability model a
Cation variability models;

ing consistencies among variability models;
ging the trace links among variability models and associated assets.

y management process should bejconducted in parallel with domain engineering process

Variabili

20

Vari

information derived“from the domain engineering. This subprocess serves to collect variabil
information for identifying variability elements and bases information for constructing variabil
moddls. Validation of variability models is served for ensuring that the models consider variabil
depepdencies and constraints derived during domain engineering.

Vari

rariabilities are clarified and modified gradually together with the domain and applicati

management supports the following:

ility modelling~supports to develop and validate variability models by using variabil

ne variability visualizes how the member products in a product line’differ with each othpr.

of

[ing variability is to use graphical models. This process supportsymodeling, exploiting, tracing,

nt

es
bn
he

ty
ty
ty
ty

ility mechanism is a mean for realizing the variability of product line. Because variabil

ty

is introduced at the whole domain engineering lifecycle phases and binding occurs at the whole
application engineering lifecycle phases, variability mechanisms that support the determined

bindi

ng times, rules and constraints, and domain artifacts should be provided.

Variability binding maintains information that is necessary to resolve variability appropriately.
This subprocess manages variability binding results established during domain and application
engineering.

Variability documentation supports stakeholders to document variability models in detail with
annotations. It also supports to specify variability models with their traceabilities for the right use
and reviews of variability documentation.

© ISO/IEC 2015 - All rights reserved


https://standardsiso.com/api/?name=e3dac444c4df591db7832a72ae522caa

6.1 Variability modelling

ISO/IEC 26555:2015(E)

Variability tracing manages to establish and maintain trace links of variability models with domain

and application assets according to the established policies for traceability management. By

following

the trace links between variability and product line assets, it is possible to know how a given variant
is realized in the product line and check if different definitions of variability are consistent.

Variability control and evolution serves to manage changes of variability models and their established
traceabilities. The tasks for managing feedbacks about the feasibility of realizing variability fed

from the preceding processes are also provided.

Puyrpose of variability modelling

TH
ex
th
an
Th

ist two distinct approaches for variability modeling; ad-hoc (conventional), variability
at includes variability information in some software modeling notation (€:8-'UML, feat
d orthogonal variability modeling that integrates all the variability information in a sing
e variability models alone cannot represent the full contents of variability informatio

approaches for variability modeling. The development artifacts of domainy/application engine

th

e variability model need to be traced.

Inputs

Variability related information from domain engineering.

Validation criteria (e.g. aspects should be checked) for.variability models.

Outcomes

6.

Variability modeling policy is established.
Variability models are maintained with versions.
sks
Establish variability modeling pelicy. Variability modeling approach and its notations are de

Collect variability information. Variability information elicited and analyzed during do
application engineeringis referred to make variability models.

Verify variability smodels. The variability model is reviewed with respect to variability de
types and their cardinalities, rationale, and constraint dependencies.

Share andmaintain variability models. Domain variability model and application variabili
are shared-and evolved.

1.1 . \Establish variability modeling policy

e purpose of this subprocess is to manage and support variability modeling for a product line. There

modeling
ure, etc.)
le model.
W in both
ering and

rfermined.

main and

pendency

'y models

V

riahility mmodale chaonld bha ctvenctiirnd +0 docraqcn tha camnlavity of tha neroduct ing an
¥ HRoeaerS—Srotra—pe-StFdetde CORPHEXy—o6+ P He—eh

T ot o oot ooyt P »4 TIT P crorecttIT

gineering.

Necessary information for the variability modeling policy should be identified and analysed. The
traceability between the variability model and the development artifacts of domain/application
engineering should be considered for the decision of the policy.

The method should support establishing variability modeling policy with the following capabilities:

comparing alternative approaches of variability modeling;
reviewing relationships with other variability models;
reviewing relationships between domain/application assets and variability models;

deciding on the variability representation and notations;
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evaluating and selecting variability modeling tools.

A tool should support establishing variability modeling policy with the following capabilities:

— supporting multi-criteria decision making;

— sharing the variability modeling policy with relevant participants.

A tool for variability modeling should support the following capabilities:

providing modeling notations and a workspace for constructing variability models;

stori
allow
stori

supp

genel

g relationships with other variability models and domain assets;

ing automatic construction of variability models based on the recorded variability informatic
g configurations of variability models;

brting consistency checking;

ating a unique ID for each variability model;

prov

ding format for exchanging variability models among different applications;

mainfaining variability dependencies;

mainfaining constraint dependencies.

6.1.2 Cpllect variability information

In this task, variability information identified and analyzed during domain engineering is deliver]
for later qonstruction of variability models. This taskddentifies variability elements from the collect]
information (e.g. variation points and their variants;binding times for all variation points, dependenci
constrai

The meth

A tool sh
capabiliti

22

colle

check
timeg

valid

ts dependencies) to develop variabilityfnodels.
od should support collecting variability information with the following capabilities:
'ting variability information from domain assets;

fing if the associated variability elements (e.g. variation points and their variants, bindi
for all variation points)-are included;

hting consistencies among identified variability relevant information;

mainfaining linkshetween variability information and its sources.

acces

puld support the collection and manipulation of variability information with the followi

Es:

n;

ed
ed
S,

sing and browsing repository of domain assets to collect variability information;

storing dependencies and constraints among variability elements for maintaining consistencies;

providing a function for an automatic consistency check (e.g. by using arithmetic constraint check);

providing a template for recording variability information;

tracing variability relevant information with its sources;

supporting manipulation of variability information within the variability modeling workspace;

allowing synchronization with variability modeling workspace.
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6.1.3 Verify variability models

Variability models are verified to ensure that each model is clear, complete, and correct.
The method should support verifying the variability models with the following capabilities:
— collating variability models with the identified variability information;

— verifying consistencies of variability dependencies and constraint dependencies;

— analysing conflicts and inconsistencies within the variability model and between the variability
models and assoclated domain assets.

A tool should support verifying the variability models with the following capabilities:
— displaying variability models and associated variability information for verification;
—|{ providing guidance for proceeding verification (including checklists);

—|{ supporting verification reports.

6.1.4 Share and maintain variability models

Dg¢main variability model and application variability models aré-shared by stakeholders anfl evolved
bdsed on the formal change requests.

The method should support sharing and maintaining\the variability models with the [following
capabilities:

— maintaining variability information for effective and efficient sharing;
— managing versions of variability models;

— managing change request resolution process;

— analysing collected change requests.

A tool should support sharing and.maintaining variability models with the following capabilitjies:
— collecting change requests;

— supporting chahge request resolution process;
— notifying.changes of variability models;

— changing versions of variability model;

— disséminating variability information to relevant stakeholders.

6.2“OVariability mechanism

Purpose of variability mechanism

The purpose of this subprocess is to provide required supports for the efficient and effective
management and operation of variability mechanisms in accordance with domain of interest.

Inputs
— Initial list of variability mechanisms.
— Draft variability model.

— Draft decision table.
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Outcomes

— Variability mechanism management policy is established and maintained.
— Variability mechanisms pool (catalog) is implemented and managed.

— Guidance for variability mechanism use is defined.

— Draft variability model is revised in variability mechanism specifically.

— Draft decision table is revised in variability mechanism specifically.

Tasks

— Estallish variability mechanism management policy is to determine policies for managing aphd
operating variability mechanisms.

— Operdqte variability mechanisms is to use variability mechanisms in accordancecwith the definged
proc¢dures, rules, and constraints.

— Suppért variability mechanisms operation is to provide proper supports for-managing and operating
variappility mechanisms.

6.2.1 Establish variability mechanism management policy

The goal pf this task is to define technical supports (e.g. methods; to0ls, materials, technical trainings,
and so on)) for realizing variability mechanism operation.

The method should support establishing variability mecharism management policy with the followipg
capabilitirs:

— developing an understanding of variability mechanisms (e.g. complexity of mechanisms, necessary
information types for the proper use of mechanisms) used for establishing policies;

— deciding level of details for variability mechanism management;

— estalflishing a variability mechanism management policy.

A tool should support establishing,variability mechanism management policy with the followipg
capabilitirs:

— allowing documentation’ of a variability mechanism management policy;

— sharing a variahility mechanism management policy with relevant participants.

6.2.2 (perate variability mechanisms

The goal pf thistask is to provide required technical support to meet the requirements of variabiljty
mechanigni-eperation considering applicable variability mechanisms, procedures to select and ufe,
tools, andtechmiques:

The method should support operating variability mechanisms with the following capabilities:

— categorizing variability mechanisms by binding times and the types of domain assets;

— defining guidance (e.g. selection guide, procedures for use) for operating variability mechanisms;
— specify variability mechanisms.

A tool should support operating variability mechanisms with the following capabilities:

— storing and accessing variability mechanisms catalogue;

24 © ISO/IEC 2015 - All rights reserved


https://standardsiso.com/api/?name=e3dac444c4df591db7832a72ae522caa

ISO/IEC 26555:

allowing the access of guidance for using variability mechanisms;

allowing the specification of variability mechanisms.

6.2.3 Support variability mechanisms operation

2015(E)

The goal of this task is to provide technical supports (e.g. methods, tools, materials, skilled people, and

SO

on) for the proper operation of variability mechanisms.

The method should support variability mechanism operation with the following capabilities:

6.

establish relations from variability mechanisms to relevant variability models;
defining decision variables related to variability mechanisms;
refining the values of decision variables related to variability mechanisms used;
revising a decision table in variability mechanisms specifically;
supporting realizing configuration from variability mechanisms aspect
fool should support variability mechanism operation with the following capabilities:
establishing and maintaining relations from variability mechanisms to relevant variabilit

providing an editor for revising a decision table in onder to add variability mechanisy
information;

providing tool support for realizing configuration,

3 Variability documentation

Pyrpose of variability documentation

TH
TH
of

e purpose of this subprocess is toadd detailed descriptions on the orthogonal variabilit
is process enables stakeholders(to*document variability models in detail by annotating the
the variability models.

Inputs

Variability models.

Information relevant to variabilities.

Outcomes

Variability models are documented.

sks

y models;

h specific

y models.
elements

Establish policies for variability documentation establishes and maintains policies for forward
and backward traceability links between variability models and between variability models and

associated domain assets for maintaining consistencies.

Collect annotations of variability models. Each element (e.g. variation points, variants, and
dependencies) of a variability model is annotated with appropriate information (e.g. owners or

related domain assets that need to use the element).

Validate the variability documentation. Variability documentation is reviewed for
correctness and completeness.
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6.3.1 Establish policies for variability documentation

The goal of this task is to establish a product line organization’s policies for variability documentations.
The purpose of policies for variability documentation is to define what should be done in variability
documentation.

A method should support establishing policies for variability documentation with the following

capabiliti

es:

— gathering existing practices or rules regarding variabilities to be adhered in the product line

Organivafinn;

— estaljlish practices or rules regarding variability documentation;

— revie

A tool shquld support establishing policies for variability documentation with the following capabiliti

— providing templates for documenting policies;

— notif

6.3.2 (C

In this ta
understa

nd, use, and manage the elements and associated domainassets.
The method should support collecting annotations of the\variability models with the followi
Es:

capabiliti

— deterimining which information should be attached-to each element of variability models (e.g. own|

relat

— revie

A tool shquld support collecting annotatighs-of the variability models with the following capabilities

— findi

— prov

respégctive elements of the variability model.

6.3.3

Variabili

The methjod should support reviewing the variability annotation with the following capabilities:

— validptesthat all the variabilities of the different domain assets related to the same variabil

wing the results for ensuring correctness.

ing policies for variability documentation to stakeholders within a product line.

pllect annotations of variability models

5k, annotations of variability models are collected with ififermation that helps stakeholdg

ed artifacts);

wing annotations of the elements of variability models.

g and referring to the information necessary to develop annotations;

ding a workspace for relevant stakeholders to develop the annotations and attach them

lidate the variability documentation

documentation is reviewed to ensure that it is clear, complete, correct, and understandab

rs

modéetare Hnked:

— confi

rming the consistencies of variability annotation;

— checking the correctness of variability documentation;

— revie

wing the completeness of variability documentation.

A tool should support reviewing the variability annotation with the following capabilities:

— browsing the variability annotation for reviewing;

— importing and browsing the relevant information from other tools if it is necessary to review them.
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Purpose of variability binding

2015(E)

The purpose of variability binding management is to manage bound variability introduced during
domain engineering in application engineering.

Binding time of variability is the time (or application development phase) that the value of a variation
point is determined. Binding time can significantly affect the flexibility, runtime performance, and
production costs of product line members. Because these decisions are influential, alternatives of

bipding-time-shall-bereviewed-carefully

Inputs

—|{ Platforms related to binding.

—|{ Alternative binding times.

—| Historical data related to binding times.
Outcomes

— Binding times and their rationales are documented.
—|{ Variability mechanisms are defined.

Tasks

Establish binding policy determines policies for,-binding time decision and trade-off an
binding time.

Guide trade-off analysis among alternatives of binding time analyzes the trade-offs

time of domain engineering lifecycleprocess and it is bound at the particular time of aj
engineering lifecycle processes. Degision of optimal binding time is important for flexi
development/maintenance cost'of a product line.

Guide binding time decisionmtidentifies the moment of deciding the values of variation poin
times can be compile time;link time, build time, or runtime.

Maintain binding information. Binding information reported from application engineerin
processes is maintained for the change management and evolution.

6.4.1 Establish.binding policy

Bi
T}

hding polish should support optimal binding time decision and trade-off analysis on bindin

e method should support establishing binding policy with the following capabilities:

alysis on

for each

recommended binding time and compares the results. Variability is introduced at the particular

pplication
pility and

. Binding

by lifecycle

b time.

fiming o oo n b Al g e aocnce for o o di ot i,

e
providing a validation guide for optimal binding decision;

providing a guide for the documentation and reporting of binding decision.

A tool should support establishing binding policy with the following capabilities:

sharing the binding policy with relevant stakeholders.

6.4.2 Guide trade-offs analysis among alternatives of binding time

The goal of this task is to guide for analyzing alternatives of binding time.
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The method should support guiding trade-offs analysis among alternatives of binding time with the
following capabilities:

— identify possible process/sub-process for binding for each variability;

— defining aspects for determining binding time (e.g. quality attributes or product line goals such as
flexibility, maintenance cost, and so on);

— analysing trade-offs between different alternatives of binding times based on defined aspects.

A tool should support guiding trade-offs analysis among alternatives of binding time with the following

capabiliti

— displ

Es:

hying alternatives for each of binding times;

— providing environment for integrating trade-off analysis results of each of applicatioxs:

6.4.3 (uide binding time decision

The goal
binding t
costs get

of this task is to guide determination for the moment of variability r€solution. Because
me is too early, flexibility of the product line gets lower, and if it is too late, the maintenan
higher, so the binding times should be determined carefully.

The methlod should support guiding binding time decision with the following capabilities:

— deterimining binding times of variation points;

— docu

— selec

menting decisions and their rationales;

[ing variability mechanism.

A tool shquld support guiding binding time decision with the following capabilities:

— displ

hying variation point structures according to the binding of variation points;

— descyibing the variation point structureat the specific development phase;

— maki

ng variability selection mechanism explicitly.

6.4.4 Maintain binding information

The goal

of this task is to~collect and maintain binding information reported from applicati

engineering lifecycle processes.

The methjod should support maintaining binding information with the following capabilities:

— reco1lding theurationales for the binding decision;

— main|

if

l:aining binding information for effective and efficient sharing.

A tool should support maintaining binding information with the following capabilities:

— collecting binding information from application engineering;

— providing verification scheme for binding decision;

— allowing binding decision to be recorded;

— sharing binding information with relevant stakeholders.
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6.5 Variability tracing
Purpose of variability tracing

The purpose of variability tracing is to establish and maintain forward and backward traceability links
between variability models and associated domain assets for maintaining consistencies.

Inputs

— Domain and application artifacts related to variability.

—|{ Information related to variability models and associated domain artifacts.
NQTE Domain or application artifacts related to variability means variability medels, fariability
dojcumentation, domain models, or application models that incorporate variabilities or variability relevant
information.
Ouitcomes
— Traceability management policies are established.

— Trace links among domain or application assets related to variability-are established.

—|{ Trace links between elements of the variability model, and the associated domain and applicatiion assets
are established.

Tasks

—|{ Establish policies for traceability management. An economic analysis should be conductef to align
the level of detail of traceability management~with respective costs and benefits. As the result,
economically viable traceability management policies for planning and performing traceability
management are established and maintaiged.

—|{ Define links between variability model@nd domain assets. Variability model and its relevant domain
assets should be traced with each other for being referred by every product line lifecycle processes
for collecting relevant domain assets when a variability selects a variant.

— Manage the changes of thedefined trace links. Changes on the defined trace links are malraged for
maintaining consistenciessbetween them in accordance with the evolution of a product life.

6.5.1 Establish policies for traceability management of variability models

The goal of this tdsk'is to establish and maintain organizational norms, expectations, and policies of
traceability management for domain or application assets related to variability.

—

The methaed\should support establishing policies for traceability management of variabiliffy models
with thefellowing capabilities:

— canalyzing the complexity of variability models;

— developing a holistic understanding of the feasible levels of traceability management and
suggesting a level;

— evaluating the suggested level of detail of traceability management;
— deciding on the level of detail of traceability management;
— establishing traceability management policies.

A tool should support relevant stakeholders in establishing policies for traceability management of
variability models with the following capabilities:

— presenting evaluation criteria for evaluating levels of traceability management;
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— providing a multi-user access environment for reviewing, commenting, and communicating about
existing and envisioned traceability management policies;

— supporting publish of the traceability management policies for sharing among stakeholders.

6.5.2 Define links between variability model and domain assets

The goal of this task is to establish explicit trace links between elements of domain or application assets
related to variability.

A metho
capabilities:

— identfifying the variabilities of the domain assets related to the variability model;

— identfifying a variant of the variability model that will be linked with the variability of the
domgin assets;

— definfing links between a variant of the variability model and the associated deinain assets;
— reviewing the results for ensuring correctness.

A tool shjpuld support defining links between elements of the variability model and the associated
domain apsets with the following capabilities:

— impoyting and browsing domain assets in order to establish links with the variability model;

— storihg links between elements of the variability model and'the associated domain assets.

6.5.3 Manage the changes of the defined trace links

The goal |of this task is to establish and ensure the‘integrity of trace links of domain or applicatipn
assets related to variability in accordance with the product line evolution.

The method should support maintaining the’ changes of the defined trace links with the followipg
capabilities:

— tracKling and analyzing trace links-of variabilities influenced by changes of domain or applicatior]s;
— restrjucturing the trace links‘ef variabilities;

— checking for consistenciés of the restructured trace links.
A tool shquld supportmaintaining the changes of the defined trace links with the following capabilitigs:
— tracing impactsydue to changes;

— provlding aroll-back function for restore trace links to their former state.

6.6 Variability control and evolution
Purpose of variability control and evolution

The purpose of variability control and evolution is to manage change requests/feedbacks for variability
models and improving variability evolution process and maintain traceability among variability models
and between variability models and domain assets.

Inputs
— Change requests for variability models.

— Feedbacks from domain and application engineering for changes.
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Outcomes

Change history of variability models is maintained.
Traceability maps are changed.

Feedback statuses are notified.

Tasks

Identify and analyze the evolution needs of variants. Decisions for change or evolution needs

2015(E)

are made

6.

TH
an

T}

after recelving those needs Irom domain or application engineers.

Add or remove variants. A new variant can be added or an existing variant can be reniove
requests to variability models are traced and their impacts are analyzed. Approved ch
communicated to all affected participants.

Add or remove dependencies and constraints. Change needs of dependencies and constj
accepted and reflected or affected dependencies and constraints in accdrdance with the d
variants are reflected.

Change binding time supports changes of binding time in ac€erdance with the evolu
product line.

Maintain the affected traceabilities. Defined traceabilities-are maintained consistently ever
changes have taken place.

Provide feedback related to variability models (from.application and domain engineering
and application engineers send feedback to improve variability models and the variability
process. This task manages the statuses of féedback documents and the changes taken
processing the feedback.

.1 Identify and analyse the evolutioh needs of variants

e goal of this task is to identify, select, and analyse the evolution or change requests for va
d then decide which parts of variability models can be changed.

e method should support identifying and analysing the evolution needs of variants with the

capabilities:

analysing changerequests of variants from variability evolution needs;
analysing impdcts of a variant change (using a variability mechanism);

establishing the necessary change list.

A
C

tool should support identifying and analysing the evolution needs of variants with the
abilities:

. Change
hnges are

aints are
hanges of

tion of a

after the

. Domain
evolution
based on

riabilities

following

following

- 1 . 1 . 'R N 1 a1
Ulsplaylllg 1 CldtlUllb dlllUllg vdl ldUlllthb CA}Jllthl_y,

showing affected elements of variability models due to changes.

6.6.2 Add or remove variants

The goal of this task is to add or remove variants at any given variation point in time. Change
management for variability models is conducted during this task.

The method should support adding or removing variants with the following capabilities:

introducing requested changes of variants;
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— controlling versions of the affected assets (e.g. the changed variability models, variability

documentations, or domain/application artifacts that include variabilities);
— controlling changes of variants in a manner that does not affect the existing product lines.
A tool should support adding or removing variants with the following capabilities:
— tracing the statuses of change requests;

— storing the change history of variability models;

— storifg versions of the variability models and variability documentation;
— mainfaining and tracking versions of variability models;

— notifying the statuses of change requests to the requested sources.

6.6.3 Add or remove dependencies and constraints

The goal pf this task is to add or remove dependencies and constraints affected*bychanges of variar
or accordfing to the changed needs for them.

The method should support adding or removing dependencies and cdnstraints with the followi
capabilities:

— introfducing the changes of affected dependencies and constraints due to changes of variants;

— analysing impacts of a variant change (using a variability‘mechanism);

— making the necessary change list.

A tool shquld support adding or removing dependenci€s and constraints with the following capabiliti

— displpying relations among variabilities explicitly;

— showling affected elements of variabilitjxmodels by changes.

6.6.4 (Change binding time

When a product line evolves, the(binding time of a variation point can be changed. The goal of this ta
is to supplort changes of bindingtime for increasing the flexibility of the resulting system as the prody
line evolves.

The method should support changing binding time with the following capabilities:
— assegsing impacts of binding time change on other variabilities;

— analysing effect of binding time change;

N

sk
ct

— adjudting binding times of variabilities affected by change of binding time;
— reorganizing variability mechanism.

A tool should support changing binding times with the following capabilities:
— tracking changes of variabilities according to the changes of binding time;
— tracing the changes of binding time;

— supporting reorganization of variability mechanism.
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6.6.5 Maintain the affected traceabilities

Trace links among variability models and between a variability model and the associated domain assets
are managed in this task.

The method should support maintaining the affected traceabilities with the following capabilities:
— finding, analysing, and updating all trace links affected by variability changes;

— checking that the updated links are consistent;

— maintaining old trace links to enable roll-backing when necessary.
A tool should support maintaining the affected traceabilities with the following capabilities:

— representing those traceability links affected by variability changes (traceability-tracking);

—
~

—|{ providing a roll-back function for canceling the traceability changes.

6.6.6 Provide feedback for variabilities and the variability evolutien‘process

Feedbacks concerning the variabilitiess and the variability evolution‘process are obtained from domain
arld application engineering and are managed during this task.

The method should support providing feedback concerning. the variabilitiess and the variability
evplution process with the following capabilities:

— analysing the feedback to determine to which pdrts are related to variabilities or the variability
evolution process;

—|{ tracing the feedback to closure;
— managing feedback history with related-¢changes.

A tool should support providing feedback concerning the variabilities and the variability [evolution
prjocess with the following capabilities:

—| collecting and notifying relevant stakeholders about feedback;
— providing templates for,feedbacks and feed-forwards;

—|{ storing and displaying the feedback statuses.

7| Asset Management

Ag4set management is a process that establishes an asset base and uses it to store and manage variability
mpdelstand domain/application assets. The asset base will also be used in the subsequent phases of
dcmaln engmeerlng to store and manage all domam assets, because domaln engmeers shoyld design
] gineering
to flnd and reuse approprlate domam assets. All member appllcatlons developed ina product line have
separate application asset repositories for storing and managing application specific assets produced
during application engineering and during the later stages of the application engineering life-cycle.
Application specific assets are originally developed for being used by particular applications, not for
reuse. However, some application specific assets can be generalized as domain assets later in accordance
with the decision at Organization Management. This is especially true in the initial stages of product line
development when product line organizations have not yet been able to populate extensively their asset
repositories. Application asset repositories are thus crucial resources for establishing and maintaining
the asset repository. It is important that application assets with high reuse potential are identified and
their trace links are managed in order to maintain the consistencies of the product line throughout
all assets. Asset management not only establishes and maintains repositories for domain/application
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assets but also includes subprocesses that shall be conducted together with the other processes defined
in this International Standard as necessary.

Asset management has the following six basic subprocesses:

7.1 Assetidentification

Purpose|of asset identification

Assetidentificationidentifies and evaluates asset candidates (e.g. features, models, specifications,and
test cases) developed in domain/application engineering. All reusable domain artifacts developed
during domain engineering are identified assets and stored in the repository. The purpose of this
process is to identify reusable domain artifacts and extract assets and relevant information from
the existing application asset repositories and other sources, evaluate them, and arrange necessary

inf a3 P O | Licot: ; FS
1n Or II4dtivull tU llClP CllJlJllLaLlUll CllSlllCCl O II1T LIITITT TTUST.

Asset| base implementation configures an internal and external structure of assets that makeq it
easy fo mine, retrieve, and manage assets. Each asset should have a well-organized and striuctured
configuration.

Assetlvalidation ensures that asset base reflects the defined asset structure and is easy to be changed
and dontrolled and that the asset structure and annotations facilitate effectivereusSe.

Assetlevolution manages and controls change requests and feedback, traceability, and versioning|of
assetls after baselining.

The purpjose of this subprocess is to identify domain/application artifacts that should be capturedfas

assets.

Inputs

Outcomes

Tasks

34

All antifacts produced during domain/application-engineering.

Information related to asset candidates (e.g, type, attached information for enabling correct reuse, owndr).

Orgahizational policies for assets-are established.

Asset]list is established.

Setup and maintaimorganizational policies for managing assets. Organizational policies for evaluating,
validpting, minitig, and managing assets are established and maintained.

in th¢ defmain/one or more application artifact repositories are identified. Information (e.g. artifgct
type,| 6wners, and relations between artifacts) about asset candidates necessary for evaluati
them is identified as well.

Identjty assétcandidates. Asset candidates that are planned for systematic reuse and are includ£d

g

Estimate efforts necessary to create, reuse, and update domain assets. Economic values for creating,
reusing, and updating domain assets are estimated.

Determine assets. Assets are selected after reviewing the effectiveness and efficiency of candidates
from economical and other relevant viewpoints.

Elicit information necessary to reuse assets. Information necessary to reuse an asset correctly, such
as the usage process, glues (i.e. interfaces used to integrate assets with other assets or facilitate
reuse of the assets), guidelines, and the owner/user/caretaker is created. Application engineering
seldom has the need and resources to create such information because application artifacts are not
meant to be reusable.
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7.1.1 Setup and maintain organizational policies for managing assets

This task establishes organizational norms, expectations, and policies for the reuse and
management of assets.

The method should support setting up and maintaining organizational policies for managing assets
with the following capabilities:

— establishing organizational goals for assets;

— establishing an organizational policy for planning and developing assets for reuse by the product
line members;

—|{ establishing an organizational policy for making assets available for the product line-members;
— establishing an organizational policy for asset evolution.

A tool should support setting up and maintaining organizational policies for rhanaging assets with the
following capabilities:

— providing templates for helping stakeholders to establish and mairntain the policies;

—| providing a workspace where stakeholders can share, evaluate, negotiate, and revise organizational
policies for managing assets;

—|{ distributing the agreed upon organizational policies tovelevant stakeholders.

7.1.2 Identity asset candidates
This task serves to find and retrieve asset candidates from the domain/application asset base
The method should support identifying asset ¢andidates with the following capabilities:

— selecting asset candidates from the*domain/application artifact repositories (a planned artifacts
list for application engineering);

—| collecting information for .each asset candidate (e.g. artifact type, owners, users, |relations
between artifacts);

— assigning unique identifiers to the candidates.
A tool should supportidentifying asset candidates with the following capabilities:

— finding, selecting, and Importing asset candidates from the application artifact repositorig¢s into the
asset management workspace;

— storinginformation about asset candidates;

—| ,generating unique identifiers to distinguish the candidates.

7.1.3 Estimate efforts necessary to create, reuse, and update domain assets
The goal of this task is to calculate efforts that will be invested to create, reuse, and update domain assets.

Creating reusable domain artifacts is much more costly than creating artifacts that have no reusability
and variability. Even if existing application artifacts show high reusability potential, transforming them
into domain artifacts typically requires substantial rework and extensive documentation. Efforts and
costs thus need to be estimated in order to decide whether asset candidates should be transformed into
and managed as assets.
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The method should support effort estimation to determine the economic feasibility of creating, reusing,
and updating domain assets with the following capabilities:

A tool shquld support estimating the efforts necessary to create, reuse, and update domain assets.w
the following capabilities:

7.1.4 Determine assets

Asset candidates are evaluated according to the evaluation criteria and explicitly justified decisions g
taken to determine the assets.

The methjod should support determining assets with the following capabilities:

providing effort estimation functions (costs, benefits, risks, etc.) and estimation databases
containing productivity information about similar past transformation projects;

collecting information for effort estimating and storing it into estimation databases;

estimating the efforts required to transform asset candidates into assets;

integ

rating the estimates with the analysis results obtained in identifying the asset candidates.

main

offer

generating effort estimates according to the predefined estimation functiens and productiv

infor

reprgsenting integrated results for helping further decisions.

offer

evalyating the asset candidates;
taking decision and recording its ratiphale;

imple¢menting the chosen candidatesinto assets in domain/application engineering;

revie

A tool shd

providing a workspace-for reviewing, discussing, and commenting the asset candidates;

displ

trang
reusd

faining historical productivity information about software projects for effort estimation;

ng a GUI for inputting values necessary to estimate the efforts;

mation from similar past projects;

ng evaluation criteria for determining assets;

wing the decision.

uld support determining the assets with the following capabilities:

hying criteriarand guidelines for evaluating the candidates;

forming~(in domain engineering) the determined artifact into domain assets that fulfill t
bility(and variability for domain artifacts;

—

y

stori

1 1 - - 1 1
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storing rationales for decisions.

7.1.5 Elicit information necessary to reuse assets

The goal of this task is to develop information necessary for successful reuse of domain assets and
to attach information to the relevant assets. This information is usually developed by the relevant
domain/application engineers.

36
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The method should support eliciting information necessary to correctly and effectively reuse assets
with the following capabilities:

— reviewing relevant asset information (collected and created during the identification of asset
candidates) for each asset;

— arranging the information and attaching it for each asset;
— validating the results.

A tool should support eliciting information necessary to correctly and effectively reuse assets with the
following capabilities:

— providing an environment to review, communicate, and comment;
—|{ showing criteria and guidelines for reviewing and validating assets;
—| maintaining rationales for decisions;

—|{ automatically generating and maintaining system relevant informatien (e.g. when a gsset was
created and by whom);

—|{ entering and storing creator-defined information.

7. Asset base implementation
Pyrpose of asset base implementation

Aqset base implementation provides processes afnd tools/methods capabilities to implement the
repository and to mine and retrieve assets fromit: Its structure and services should reflecf the pre-
ddfined asset configurations.

Inputs

—{ Domain artifacts.

— Application artifacts.

Ouitcomes

—| Asset mining systenris.established.
— Asset base is egtablished.

Tgsks

—|{ Establish the mining (or retrieval) mechanism for assets. A mechanism supporting the mining of
highly relevant assets (especially from the viewpoint of application engineering) is established.

— “Define and implement the CRUD method for assets. The procedures for creating, retrieving, updating,
and deleting assets are defined.

— Establish asset base. A domain/application asset base is built and evolved. It includes the storage and
services for mining and accessing the repository and leverages the mining mechanism and CRUD.

— Evaluate the asset base to confirm that it has been correctly established for storing, accessing,
mining, and maintaining assets.

7.2.1 Establish the mining (retrieval) mechanism for assets

The mining mechanism for assets has a close relation with the asset configuration system.
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The method should support establishing and maintaining of the mining (retrieval) service for assets
with the following capabilities:

determining the classification for assets;

choosing the attributes for retrieving assets. The attributes are chosen from the internal or external
attributes of assets;

determining how to compose the chosen attributes for mining.

A tool should support establishing and maintaining of the mining (retrieval) service for assets with the

following| capabilities:

7.2.2 Define and implement the CRUD method for assets

enabling access to the pre-defined asset configuration;

simulating the defined mining mechanism;

The goal ¢f this taskis to define the CRUD method for creating, retrieving, updating; and deleting assefs.

CRUD is related with the asset configuration system and the defined mining-mechanism.

The method should support defining and implementing the CRUD-~method with the following

capabilities:

A tool shquld support defining and implementing the €RUD method with the following capabilities:

7.2.3 Establish asset'base

detemining a CRUD strategy for assets;
definfing the procedures for creating, reusing, updating, ahd deleting assets;

implgmenting the CRUD method.

providing interfaces for creating, retrievingsupdating, and deleting assets;

creatling and saving assets and the baselities of sets of assets into the repository;
seardhing and retrieving assets and baselines with the help of the external attributes of the assets;
updatingassetsand baselinesunder the control of change managementand configuration management;

deletjng assets.

The goal pf this taskisto establish and maintain asset base by leveraging the defined and implemented

mining mlechanism*and CRUD procedures.

The methlod should support establishing asset base with the following capabilities:

38

designing the structure of asset base to enable the mining mechanism;
implementing the defined mining mechanism;
implementing the defined CRUD method;

specifying appropriate access rights for assets with different statuses (e.g. login, check in, check
out for read, check out for modification, change request, change approved/rejected, change
implemented, change released, change audited);

specifying appropriate access rights for different granularities of assets (e.g. line, code, function,
module);
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— maintaining the log for all accesses of the configuration items by access right and granularity.
A tool should support establishing asset base with the following capabilities:

— storing assets according to the defined asset structure;

— recovering archived versions of assets;

— controllingaccessrightstoassetbasebyuser, group, role, or the type oftransaction (e.g.representing,
specifying, searching, and changing);

—| enabling the asset base access by means of the mining service and CRUD and in accordancg with the
access rights;

—| generating the log files for all accesses;

— providing appropriate encryption methods to ensure secure usage and transmission of data.

N

.2.4 Evaluate asset base

e

set base is reviewed and validated to confirm that it appropriatély) uses the asset conf]guration,
mining mechanism, and CRUD processes.

The method should support evaluating the asset base with thefollowing capabilities:
—|{ reviewing the structure of the asset base;

— evaluating whether the asset base reflects the corifiguration, mining mechanism, and CRUD;
—|{ taking corrective and improvement actions aschecessary;

— checking the integrity of the established-aSset base.

A tool should support evaluating the asset\base with the following capabilities:
—|{ accessing information related te:asset base and its structure;

— checking consistencies autormatically.

7.8 Assetvalidation
Pyrpose of asset validation

Agset validation4imnis at ensuring that asset base reflects the defined asset configuration and|is easy to
m|ne, change, afid control.

Inputs

— Assets

— Asset configuration

Outcomes

— Validation results for the asset configuration are produced.

— Baselines of assets are established.

Tasks

— Review the selected assets confirms that proper assets have been selected, created, and specified.

— Review the asset configurations ensures that they reflect the defined assets attributes, relations,
and constraints.
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— Create and release baselines of assets establishes sets of assets designated for systematic reuse.

— Storing assets into asset base serves to store assets into the relevant workspace of the repository and

to mi

ne and retrieve assets from it

7.3.1 Review the selected assets

Baselined assets are reviewed and validated to ensure that each asset and baseline is clearly defined,
complete, correct, and understandable.

The metl
— ident
— evaly
A tool shq
— acces

— prov

— providing templates and checklists for reviewing each asset.

7.3.2

Asset configurations are reviewed and validated to ensure they are clear, complete, correct, a

understa

The methlod should support reviewing the asset configuration with the following capabilities:

— identjifying the evaluation criteria for asset configuration;

— revie
— confi

— revis

— comrhitting the baselines for{asSets.

A tool shquld support reviewing asset configuration with the following capabilities:

— guidi
— enab

733 C

The goal

dshoutdsupportreviewing thesetectedassets withrthre fottowinmg capabitities:
ifying the evaluation criteria for the assets;

ating whether the selected assets are proper according to the criteria.

uld support reviewing the selected assets with the following capabilities:

sing assets with related information;

ding guidance for proceeding with the review process;

eview asset configurations

hdable.

wing whether all the necessary internal'and external attributes of the assets have been defing
Fming the baselines for the assets;

ng the baselines for the assets as necessary;

Ing the review pnocess;

ing access to-asset base for reviewing the baselines, assets, and their structures.

reate.and release baselines of assets

d;

offthic tacle 1c +0 crnqtn ~nd volaoaca haocalinac of ~ccnte and docoant tho bhocolinad catc

ot to oI T to-C ottt r o rc o ot oo St C O oo St to—o o tro corrrre rretrrc oo ot rrrrec oottty

of

assets in asset base. Asset baselines are agreed-upon sets of assets designated for systematic reuse
during application engineering and further evolution during domain engineering. Baselining includes
the building, storing, tracing, access controlling, and reporting of baselines.

The method should support creating baselines of assets with the following capabilities:

— creating (initiating) baselines from assets;

— documenting the set of assets contained in a baseline;

— storing baselines of assets;

— establishing traceability.

40
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providing a specification template for specifying the baselines inaccordance with baseline attributes

(e.g. creation date, owner, acceptance criteria, and change history);

supporting communication related to the planning of baselines and the authorizations of baselines;

storing the baseline specifications into asset base;

placing associated tool information for versioning, building, and releasing.

7.

4 Asset evolution (including change management)

Pyrpose of the asset evolution

T}
ve

e purpose of asset evolution is to manage and control change requests and feedbaek, tracea
rsioning for assets after baselining.

Inputs

Asset base.

Change requests for assets.

Outcomes

Change history of assets is maintained.
Differences between baselines are maintained.
Traceability between assets is established.

Statuses for assets are fed back.

sks

Manage asset changes. Changelrequests to the assets and their impacts are analyzed and tx
approved changes are communicated to all affected participants.

Maintain traceability ef-assets. Bidirectional traceability between assets and between
within assets is maintained.

Manage feedbackFeedback for assets from domain and application engineering is man
action items-are’traced to closure.

Transforftr~the existing assets into assets to rehabilitate asset base. Assets with high r
potential are identified from existing systems that do not belong to the product line, tra
inte.assets in domain engineering, and used to rehabilitate the repository.

pility, and

aced. The

ttributes

aged and

pusability
nsformed

Dispose assets from asset base. Unwanted or invalid assets within asset base are removed,

7.4.1 Manage asset changes

This task serves to track and control changes to assets that are contained in a baseline.

The method should support managing asset changes with the following capabilities:

analysing change requests for assets;
analysing impacts of changing assets;
controlling changes in the assets;

documenting the differences between baselines due to changes;
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controlling the versions of assets and baselines;

controlling the releases of baselines.

A tool should support managing asset changes with the following capabilities:

742 M
The goal
The meth

A tool shq

tracing the statuses of change requests;

finding and presenting items that are affected by those changes;

storing the change history for each asset;

provlding a document template for describing the differences between baselines;

track
track

locki
ins;

displ

track
restr

checl

traci

ing versions of assets;
ing the releases of baselines;

ng and unlocking the versions from the version branches with respect to checkéouts and che(

hying the versions and version branches in a tree or graph form.

[aintain traceability of assets

pf this task is to maintain and ensure the integrity of established traceabilities among asset
od should support maintaining the traceability of assets with the following capabilities:
ing and analyzing traceability links influenced by asset changes;

icturing the traceability links;

Ling for consistencies.

uld support maintaining the traceability of assets with the following capabilities:

1g impacts due to asset changes (Traceability tracking);

— providing a roll-back function fot restoring traceability links related to assets.

743 WM
This task

The met}
following

42

analy

[anage feedback and.-take appropriate evolution actions
manages feedback related to assets and to the asset evolution process.

jod should{support managing feedback and taking appropriate evolution actions with t
capabilities:

sing ‘feedback to determine unforeseen relations between the assets and to ident

k-

12

impr

bveément opportunities related to assets and the asset evolution process;

analysing impacts expected to materialize if the feedback is accepted;

determining whether or not to accept the feedback;

taking appropriate actions and tracing the feedback to closure;

managing the history of feedback with related changes;

notifying the relevant stakeholders about the feedback statuses.
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A tool should support managing feedback and taking appropriate evolution actions with the following

ca

pabilities:
collecting feedback and alerting relevant stakeholders about it;
storing the feedback statuses and notifying stakeholders about the actions taken;

enabling access to other tools or asset base to analyse and process the feedback.

7.4.4 Transform the existing assets into assets to rehabilitate asset base

V4
be
re
or
de
It

TH
fo

7.4.5 Dispose assets from asset base

T}
TH

luable assets of existing systems that are available to the product line organizationih

habilitate asset base (typically in the early stages of product line adoption when-the prg
panization does not yet have adequate assets in asset base). This task is very similar to th
scribed in 5.5.1 where suitable application artifacts within a product line are generalised in
s thus not explained in detail in this International Standard.

e method should support transforming existing assets into assets to rehabilitate asset bas¢
lowing capabilities:

identifying the existing assets to be transformed into and managéd as assets;
evaluating the existing assets according to defined evaluation criteria;
estimating efforts necessary to transform such assets into assets.

Lool should support transforming the existing assets into assets to rehabilitate asset basg
lowing capabilities:

interfacing the existing asset base;
providing estimation templates;

allowing asset configuration and annotation of assets.

e goal of this task is to dispose unwanted or invalid assets from the asset base.

e method should support disposing assets from repository with the following capabilities:
analysing the-relations of the asset that will be disposed within asset base;
analysingithe products related to the asset;

remoying the asset from repository without affecting the remaining asset configurations

it do not

long to the product line are identified, transformed into assets in domain engineering, and used to

duct line
e process
to assets.

e with the

with the

£a0l,should support disposing assets from repository with the following capabilities:

8

indicating affected asset;
indicating relevant products;
sharing the statements of the list of assets and why the assets are no longer supported;

tracking the retirement schedule.

Support management

Support management covers the processes that provide necessary support for performing
domain/application engineering, asset management, and variability management. The support
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management addresses processes that are used to perform other processes. This process deals
with processes that are specialized for product lines consistent with the support management of
ISO/IEC 12207. This process consists of quality assurance, configuration management, verification and
validation, and tool support for automation and/or reducing complexity level of control. The method for
carrying out and adherence to processes shall be defined and specified at the process discipline.

Support management has three basic subprocesses:

— Technical quality management serves to implement quality management schemes and to provide
processes for ensuring the qualities of product line artifacts and processes for domain engineering,
appll A — G-I -G G-t - A I IS ] P -

O TP &, O a atrona aIrag 5 aind a
5

— Configuration management serves to manage configurations to cope with the complexity~of the
number of member applications consisting of many parts in different versions. Configuration items
such s domain artifacts, assets, platforms, application artifacts, and trace links among ephfiguratipn
itemg are managed.

— Decisjon management serves to determine the most beneficial option among busiriess or technigal
decisjion alternatives. This subprocess responds to a request for a decisiofivencountered duripg
prodfict line lifecycle.

— Technical risk management serves to resolve technical risk issues“that could jeopardize the
accommplishment of business goals and objectives. Critical technical risks should be (e.g. lack|of
domdin knowledge, uncertain or volatile domain requirements;lack of prevented or mitigated py
the tasks of this subprocesses.

— Toolmanagementservesto automate or semi-automate theproductline engineeringand managemgnt
procgsses. Thus, it serves to improve productivity/quality and to reduce cost/time-to-market for a
produict line organization.

8.1 Te¢hnical quality management
Purposeof technical quality management

The purppse of this subprocess is to provide'assurance that the development processes and artifacts|of
a product line are consistent with the predefined quality requirements of an organization.

Product ljne approach is based on.the systematic and large scale reuse of assets, and hence the quality
of assets have direct impact on.whole products within a product line. Therefore, quality management is
critical and complex due to the.special properties of commonality and variability of product lines.

Inputs
— Goalg and objectives of technical quality management.
— Defirled domain and application engineering processes.

— Deve|opment artifacts of product lines (assets, products, application artifacts).

Outcomes
— Quality assurance results are documented.
Tasks

— Establish technical quality management policy. Technical quality management should establish
necessary policy for quality assurance to ensure that work products and processes produced or
implemented in a product line comply with predefined provisions and plans.

— Establish and maintain criteria for quality assurance. In addition to the work products of single system
development, qualities of assets, variability models, and domain artifacts should be ensured through
quality assurance in product line development. Criteria for evaluating quality have to be established.
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— Perform quality assurance according to criteria assures that work products derived from a productline
context and implemented processes have fulfilled the constraints and are consistent. Furthermore,

whether the derived applications produced by reusing relevant assets are ensured.

Communicate and ensure resolution of noncompliance issues shares the results of quality assurance

and to resolve the raised noncompliance issues.

8.1.1 Establish technical quality management policy

Technical quality management policy needs to guide on quality assurance process, product assurance,

prj
p1]
prj

T}

T}
an
ad
te

TH
f
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capabilities:

1.2 Establish and maintain criteria for quality assurance

0ocess assurance, and conformance criteria for assurance. It also needs to coordinate, w
ocesses such as verification and validation. Defined functionalities, quality attributes;
ocesses, and plans should be assessed based on technical quality assurance criteria.

e method should support establishing quality management policy with the following capab
defining technical quality assurance process;
identifying target areas of technical quality assurance;
providing a guidance for assurance and conformance criteria;
providing a guidance for coordination with verification and validation.
fool should support establishing quality management poli¢y with the following capabilities:

sharing the technical quality management policywith relevant participants.

e goal of this task is to establish and maintain criteria for the evaluations of processe
d application assets, and variability models. Criteria for evaluating domain engineering

ktures, variability models and bindings, application processes, and derived application asse

e method should support establishing and maintaining criteria for quality assurance
lowing capabilities:

ith other
artifacts,

ilities:

, domain
brocesses

hered by all member applications of\a product line, domain assets, adherence of architectural

[S.

with the

defining evaluatien’ criteria for the two separation of engineering processes, do
application engineering.

tool should support establishing and maintaining criteria for quality assurance with the

shapihg domain artifacts;

selecting processes, dontain/application artifacts, or applications to be objectively evalua'['ed;

ain and

following

allowing access of quality criteria that are defined for domain/application engineering;

allowing modification and reuse of the defined quality criteria between domain and application

engineering.

8.1.3 Perform quality assurance according to criteria

The goal of this task is to perform objective assessments on product line processes and artifacts by
using pre-defined criteria. Especially this task assures, that assets have fully satisfied the common
requirements and the defined variabilities have guaranteed the flexibilities of applications within a

pr

oduct line.
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This task also evaluates that application derived from a product line context has fulfilled requirements
for each application and that each application adheres to reuse constraints. Furthermore, whether the

derived a

pplications have produced by reusing relevant assets is ensured.

The method should support performing quality assurance according to criteria with the following
capabilities:

— evaluating performed domain/application engineering processes;

— evaluating domain/application artifacts;

— evalyating assets reused;

— identjifying and documenting noncompliance issues (providing documentation templates):

Atool shquld support performing quality assurance according to criteria with the followingcapabiliti

— accegsing reuse history of assets and information relevant to reuse of assets;

— shari

perfgrmed;

— refer

— Ssupp

Fing binding results of domain artifacts that entail variabilities;

perspectives.

814 (C

The goal

ommunicate and ensure resolution of noncompliance issues

f this task is to confirm whether quality issues‘are resolved.

In produdt lines, many cases of noncompliance issuesiate analysed from multi-dimensional aspects li

domain e

so the redolutions are required from a couple of aspects.

The metHod should support communicating.and ensuring resolution of noncompliance issues with t
following| capabilities:

— resol
— track
—  recod

A tool sH
following

— prov
mans

ving each noncompliance issues with the relevant stakeholders;
ing noncompliance isSues unresolved until they are resolved;
ling QA reports (providing report templates).

ould support-communicating and ensuring resolution of noncompliance issues with t
capabilities:

ding{>collaboration environments among domain engineers, application enginee
gement, and QAs;

Ing the variability model for ensuring its quality or confirming whethér a right binding|i

brting documentation for noncompliance issues from each ofdomain, application, and procgss

ke

hgineering, application engineering, assets, and management because they are closely relat¢d,

he

— tracking the status of noncompliance issues.

8.2 Configuration management

Purpose

The purp

of configuration management

ose of this subprocess is to maintain the integrity of domain and application assets.

Configuration management in product lines covers variations among member products of a product
line, namely variation in space. In addition, configurations associated with product line evolution,
namely, variability in time, should be managed. Therefore, product line development should manage
configurations in both time and space. There might be complex relationships among configurations of
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variability in both time and space including commonality, so it makes difficult to manage configurations
for product lines.

The difficulties for configuration management can be coped with the ability to manage the complexity
of the product line. Tools and methods for product line configuration management shall support
development/operating environment for various versions of common and variable product line artifacts
plus various versions of product-specific artifacts. Moreover, development/operation of product line is
conducted in parallel in a distributed environment, so product line configuration management shall
define and set up appropriate policies and strategies to cope with it.

The—toots;methods;processes and-environments—for—produettine—configurationrmanagement shall

—|{ variations in space as well as in time;

—| domain engineering and application engineering by different team members;
—| the distributed nature of product line engineering;

—|{ build and release management of assets and product-specific artifacts;
— disciplined change management.

Inputs

— Configuration management policies.

—|{ Artifacts produced during product line engineerirg.

Outcomes

—{ A product line configuration management:plan is developed.

— Configuration for a member product is identified.

—|{ Configuration baselines are established.

—|{ Product line configuration tree is established.

— Product line configuratien)tree is controlled.

— The status accounting is available.

— Changes are formally controlled.

Tdsks

— IdentifyConfigurations of member products. Configurations can vary in accordance with the member
products to be developed under the same product line environment. The differences| between
configurations are identified, and they are used to establish configuration trees.

— Establish configuration tree for a product line. Configuration trees reflecting the differences among
member products are established and maintained.

— Manage configurations of variability in space. The integrity of configurations of variability in space
can be controlled through the variability model management and the formal change management.

NOTE Planning activities for configuration management are not covered in this International Standard
because this International Standard only deals with SSPL-specific processes and tasks.

8.2.1 Identify configurations of member products

The goal of this task is to identify configuration of each member product including configuration items,
components, and related work products in a space dimension that will be managed as configurations
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and establish their baselines. Each configuration includes binding results for a member product and an

application’s specific items.

The separation of common/variable and time/space concerns makes easy to deal with the complexity

of configuration management in the product line.
The method should identify configurations of member products with the following capabilities:

— creating or releasing baselines of assets and platforms (they are produced by one team and used
parallel by several others);

in

— identfifying configurations of member product in different shapes at the same time (e.g. usi
applifation variability model);

— informing the differences among the configurations of member products within a produet-line;
— mandging and tracing the differences among the configurations of member products,

A tool shquld support identifying configurations of member products with the following capabilities:
— impofting candidate configuration items into the configuration managementenvironment;

— allowing the separations of baselines into time and space dimensions;

— mandging the baseline of variability models including applicatiog variability models for memb
prodticts;

— dealihg with configuration items for hardware, softwaregahd documents of all varieties.

8.2.2 Egtablish configuration tree for a product line

ng

er

The goal| of this task is to establish configuration tree for a product line. Differences amopg

configurdtions of each member product are reflected into the configuration tree.

The configuration tree in single-system development provides a mechanism for tracing and controlli

products| Application variability model, including binding results and application specific artifa
provides [information about how meémber products in a product line vary in space. Thus, t
configurdtion tree for a product line can be constructed based on the differences among applicati

ng

ts
he

variability models. However, each-member product can vary in time, so configurations of each memHer

product ghould be established..Ih addition, configuration tree should be established in a form that c
provide ajmechanism for tracing and controlling configurations of each member product.

The metlod should support establishing configuration tree for a product line with the followi
capabilities:

ing the configuration tree for a product line whose elements are member produc
configurations;

AN

— maintammg configuration trees including relationships among tree elements;

— establishing trace and control mechanism for a product line’s configuration tree, for configurati
of each member product, and for the relationship between the two of them.

on

The tool should support establishing configuration tree for a product line with the following capabilities:

— allowing the definition of member products’ configurations;

— allowing the definition of a configuration tree for a product line based on the member produc
configurations;

— supporting traces among configuration tree elements in accordance with the differences amo
member products;

ts’

ng

48 © ISO/IEC 2015 - All rights reserved


https://standardsiso.com/api/?name=e3dac444c4df591db7832a72ae522caa

	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Reference model for product line technical management
	5	Process management
	5.1	Applying process enabling processes for product lines
	5.1.1	Establish process management group
	5.1.2	Align resources for process definition and improvements
	5.1.3	Govern process definition and improvement
	5.1.4	Prepare process management and improvement
	5.2	Domain engineering process definition
	5.2.1	Define domain engineering processes
	5.2.2	Validate domain engineering processes
	5.2.3	Deploy the domain engineering processes
	5.3	Application engineering process definition
	5.3.1	Define application engineering processes
	5.3.2	Validate the conformance of application engineering processes with domain engineering processes
	5.3.3	Deploy the application engineering processes
	5.4	Applying process monitoring and control for product lines
	5.4.1	Plan for process monitoring and control
	5.4.2	Define process performance measures
	5.4.3	Measure and manage process performance
	5.4.4	Coordinate processes for improving reusability
	5.5	Applying process improvement for product lines
	5.5.1	Assess processes
	5.5.2	Estimate the impact of changes on processes
	5.5.3	Plan process improvement
	5.5.4	Implement process improvements
	5.5.5	Evaluate process improvement
	6	Variability management
	6.1	Variability modelling
	6.1.1	Establish variability modeling policy
	6.1.2	Collect variability information
	6.1.3	Verify variability models
	6.1.4	Share and maintain variability models
	6.2	Variability mechanism
	6.2.1	Establish variability mechanism management policy
	6.2.2	Operate variability mechanisms
	6.2.3	Support variability mechanisms operation
	6.3	Variability documentation
	6.3.1	Establish policies for variability documentation
	6.3.2	Collect annotations of variability models
	6.3.3	Validate the variability documentation
	6.4	Variability binding
	6.4.1	Establish binding policy
	6.4.2	Guide trade-offs analysis among alternatives of binding time
	6.4.3	Guide binding time decision
	6.4.4	Maintain binding information
	6.5	Variability tracing
	6.5.1	Establish policies for traceability management of variability models
	6.5.2	Define links between variability model and domain assets
	6.5.3	Manage the changes of the defined trace links
	6.6	Variability control and evolution
	6.6.1	Identify and analyse the evolution needs of variants
	6.6.2	Add or remove variants
	6.6.3	Add or remove dependencies and constraints
	6.6.4	Change binding time
	6.6.5	Maintain the affected traceabilities
	6.6.6	Provide feedback for variabilities and the variability evolution process
	7	Asset Management
	7.1	Asset identification
	7.1.1	Set up and maintain organizational policies for managing assets
	7.1.2	Identity asset candidates
	7.1.3	Estimate efforts necessary to create, reuse, and update domain assets
	7.1.4	Determine assets
	7.1.5	Elicit information necessary to reuse assets
	7.2	Asset base implementation
	7.2.1	Establish the mining (retrieval) mechanism for assets
	7.2.2	Define and implement the CRUD method for assets
	7.2.3	Establish asset base
	7.2.4	Evaluate asset base
	7.3	Asset validation
	7.3.1	Review the selected assets
	7.3.2	Review asset configurations
	7.3.3	Create and release baselines of assets
	7.4	Asset evolution (including change management)
	7.4.1	Manage asset changes
	7.4.2	Maintain traceability of assets
	7.4.3	Manage feedback and take appropriate evolution actions
	7.4.4	Transform the existing assets into assets to rehabilitate asset base
	7.4.5	Dispose assets from asset base
	8	Support management
	8.1	Technical quality management
	8.1.1	Establish technical quality management policy
	8.1.2	Establish and maintain criteria for quality assurance
	8.1.3	Perform quality assurance according to criteria
	8.1.4	Communicate and ensure resolution of noncompliance issues
	8.2	Configuration management
	8.2.1	Identify configurations of member products
	8.2.2	Establish configuration tree for a product line
	8.2.3	Manage configuration of variability in space
	8.3	Decision management
	8.3.1	Establish decision management policy
	8.3.2	Tailor decision procedure
	8.3.3	Guide the decision execution
	8.3.4	Learn from execution results
	8.4	Technical risk management
	8.4.1	Identify technical risks
	8.4.2	Assess technical risks
	8.4.3	Develop technical risk mitigation plans
	8.4.4	Activate the mitigation plan
	8.5	Tool management
	8.5.1	Identify needs for tool management
	8.5.2	Select and adapt tools
	8.5.3	Set up and maintain tools
	Annex A (informative)  Technical management and technical readiness levels (TRL)
	Annex B (informative)  Relationship with ISO/IEC 12207 processes
	Annex C (informative)  Construct for process, method, tool, and aspect
	Bibliography

