INTERNATIONAL ISO/IEC
STANDARD 26563

First edition
2022-12

Software and systems engiheering —
Methods and tools for product line
configuration management

Ingénierie du logiciel et des systémes — Méthodes et outils pour la
gestion des configurations de gammes de produits

Reference number
ISO/IEC 26563:2022(E)

© ISO/IEC 2022


https://standardsiso.com/api/?name=c685940f268f05d8de165869cae34bc9

ISO/IEC 26563:2022(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2022

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

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © ISO/IEC 2022 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=c685940f268f05d8de165869cae34bc9

Contents

ISO/IEC 26563:2022(E)

Page
FOT@WOT ... \%
I OUICTION . ... vi
1 SCOPI@ ... 1
2 NOIMATIVE FEEETEIICES ..........cccoo e 1
3 Terms and defiNE IONIS ... 1
4 AbDDBreviated TEITNS ... oee e 2
5 Reference model for product line configuration management............ SO 3
51 LT 4 1= SRRSO S AR SR 3
5.2 Constituents of reference model for product line configuration management.....|........... 3
6 Product line CM technical management ... s
6.1 LT ) = OSSOSO s AR
6.2  Productline configuration planning.
6.2.1  Principal CONSTITUENTS ..o N A e
6.2.2 Define PL configuration Strategy ...l s 8
6.2.3 Assign responsibility for PL configuration operationalization ... 8
6.2.4 Define success measures for PL configuration operationalization..........f.cc 8
6.2.5 Estimate adequate resources needed for PL configuratipn
operationaliZation. ... S
6.2.6  Document PL configuration plans .. .
6.3 Product line configuration enabling ... 5
6.3.1 Principal constituents ... s e
6.3.2 Enable PL configuration environment
6.3.3 Provide guidance for PL configuration operationalization............cdun. 11
6.3.4 Enable measurement-énvironment for quantifying PL configuratipn
OPEratioNaliZatioN b oot
6.4  Productline configuration managing..
6.4.1  Principal COMSEIETUENTS ..o
6.4.2 Review PL configuration operationalization status with success measurgs........ 12
6.4.3 Controlissues on PL configuration operationalization..................
6.4.4 Make Corrective actions on PL configuration operationalization
7 Product line configuration management operationalization
7.1 O] 1<) 1 et
7.2 Productline configuration management initiation
7.2.1) " Principal CONStItUENTS ..o
7272 Initiate PL configuration operation.................
7.2.3  Perform preliminary PL configuration ...
73 Product line configuration item identification ...
7.3.1  Principal constituents
7.3.2  Select PL configuration it@IMS ...
7.3.3 Identily variations of configuration items In tiMe and SPACE ..o 16
7.3.4  Structure configuration information aligned to the structure of a product
LET0E e 16
7.3.5 Establish unique identifiers facilitating traceability ... 17
7.4 Product line configuration baselining
741  PrincCipal CONSTITUEIITS ..o
7.4.2  Capture PL configuration baselines in time and Space ... 18
7.4.3 Create and release PL configuration baselines in time and space..........c..ccouce.. 18
7.4.4  Facilitate commonality and variability management in baselines of time
AU SPACE et 19
7.4.5 Maintain baselines readily available by distributed configuration
ITMATIAGEITIEIIE ... 19
7.5 Product line configuration Status aCCOUNTING ... 20
© ISO/IEC 2022 - All rights reserved iii


https://standardsiso.com/api/?name=c685940f268f05d8de165869cae34bc9

ISO/IEC 26563:2022(E)

7.5.1  Principal CONSTITUETIITS ..o e e 20
7.5.2  Evaluate and coordinate change requests for PL configuration items............c....... 21
7.5.3  Identify PL configuration delta . ... 21
7.5.4  Update baselines for PL configuration delta ... 21
7.5.5 Relate PL configuration delta to relevant PL configuration items...............cocue. 22
7.6 Product line configuration reporting
7.6.1  Principal CONSTITUETIES ..o
7.6.2  Develop and maintain the PL configuration management status information...... 23
7.6.3 Capture, store, and report PL configuration anomaly ... 23
7.6.4 Capture, store and report PL configuration management data................... 23
8 Plloduct line configuration management SUPPOTT ... @y by P 3
8.1 GBIIETAL ey P3
8.2 Quality assurance for product line CM...........seesessesseeees g S P4
8.2.1  Principal CONSTITUENTS ..o seeesseeeeg Y e P4
8.2.2 Objectively evaluate PL configuration activiti€s ... G D5
8.2.3 Objectively evaluate PL configuration work products........co i b, D5
8.2.4 Communicate and resolve non-compliance iSSues............c s D5
8.2.5 Establish records of quality assurance activities for PL configtration................ D6
8.8 Product line configuration change control ... b D6
8.3.1  Principal CONSTITUETIES ..o S D6
8.3.2 Identify and record change requests for product line'configuration.........ccc. P7
8.3.3 Evaluate and coordinate the impacts of change{requests on commonality
AN VATTADIIIEY o ot P7
8.3.4 Verify conformance among relevant configurations in time and space.................. P7
8.3.5 Trace and manage approved changes to Baselines.......: %S
8.4  Traceability management for product line configuration............., D3
8.4.1  Principal CONSTITUETIES ..o B D8
8.4.2 Establish bi-directional traceability among PL configurations P9
8.4.3 Track and control PL configuratien with commonality and variability............... D9
8.4.4 Facilitate integrated traceapility management for PL configuration and PL
CONFIGUTAtION AEIEA ..o B0
Annex A [(informative) Roles of configuration management in each SSPL lifecycle process......... 81
BIDIHOGTAPIY ... et 83

© ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=c685940f268f05d8de165869cae34bc9

ISO/IEC 26563:

Foreword
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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.
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Introduction

Software and systems product line (SSPL) engineering and management creates, exploits, and manages
a common platform to develop a family of products (e.g. software products, systems architectures) at a
lower cost, with reduced time to market and better quality. As a result, it has gained increasing global
attention since the 1990s.

SSPL engineering and management maintain changes of commonality and variability of a product
line as well as multiple different products derived from the product line. The impacts of the changes
incomm are v-‘iivi" OH—eacri—PTe - aPFroatc ““ yiw 3‘; FE1h
each progluct. Thus, the complexity of configuration management in SSPL is high, and configuxati
managenjent for a single system that is not aware of these aspects cannot manage configurations o
product ljne. This document deals with configuration management methods and tools that are aware|of
these asplects.

y - 3 3 proad v PTot ane y F € or

pn

This docyment can be used in the following modes:

— to pr¢vide guidance on how to identify, control, report, and evaluate configurations of a product lipe
by organizations that want to adopt SSPL for producing their products;

— to pijovide guidance on the evaluation and selection for methods ‘and tools for product lipe
configuration management by a product line organization;

— to pfovide guidance on implementing or developing methods and/or tools by specifying| a
comgrehensive set of methods and tools capabilities for .supporting product line configuratipn
mangdgement by either providers of methods or tools, or both.

The ISO/]EC 26550 family of standards addresses both.€ngineering and management processes aphd
capabilities of methods and tools in terms of the critical characteristics of product line developmenpt.
This docyment provides processes and capabilities ofimethods and tools for configuration managemgnt
in produdt lines.

Other standards in the ISO/IEC 26550 family are as follows: ISO/IEC 26550, ISO/IEC 265%1,
ISO/IEC P6552, ISO/IEC 26553, ISO/IEE“26554, ISO/IEC 26555, ISO/IEC 26556, ISO/IEC 265%7,
ISO/IEC 26558, ISO/IEC 26559, ISO/IEC 26560, ISO/IEC 26561, ISO/IEC 26562 and ISO/IEC 26564.

— Procgsses and capabilities of mhethods and tools for domain requirements engineering ahd
applifation requirements engineering are provided in ISO/IEC 26551.

— Procgsses and capabilities"of methods and tools for domain design and application design dre
provided in ISO/IEC 26552.

— Procgsses and capabilities of methods and tools for domain realization and application realizatipn
are provided imISO/IEC 26553.

— Procgssestand capabilities of methods and tools for domain testing and application testing dre
prov1ded in ISO/IEC 26554.

— Processes and capabilities of methods and tools for technical management are provided in
ISO/IEC 26555.

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

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

— Processes and capabilities of methods and tools for variability modelling are provided in
ISO/IEC 26558.

vi © ISO/IEC 2022 - All rights reserved
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— Processes and capabilities of methods and tools for variability traceability are provided in
ISO/IEC 26559.

— Processes and capabilities of methods and tools for product management are provided in
ISO/IEC 26560.

— Processesand capabilities of methods and tools for productline transition managementare provided
in ISO/IEC 26562.

— Processes and capabilities of methods and tools for product line measurement are provided in
lQﬂI/IF'(‘ 26564
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Software and systems engineering — Methods and tools for
product line configuration management

1 Scope

Thfsdocurment, withi the comtext of methods and toots that Support the configuration mahagement
(CM) capability of software and systems product line engineering:

—| specifies processes for product line CM (the processes are described in terms of purpoge, inputs,
tasks, and outcomes);

—| specifies method capabilities to support the defined tasks of each process;
—|{ specifies tool capabilities that automate or semi-automate tasks and methods.

This document does not concern the processes and capabilities of toglssand methods for a single system
byt rather deals with those for a family of products.

2| Normative references

There are no normative references in this document.

3| Terms and definitions
Fdr the purposes of this document, the following terms and definitions apply.

ISP and IEC maintain terminology databases for use in standardization at the following addrgsses:

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

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

3.1
application asset
oytput of a specific application engineering process (e.g. application realization) that may be|exploited
infother lifecycle processes of application engineering and may be adapted as a domain asset (3.3) based
or] a product management decision

[SDURCE:JSO/IEC 26550:2015, 3.2, modified — Notes to entry have been removed.]

3.2
cgmmon configuration item
enfity within a coniiguration that 1s common to all products

3.3

domain asset

output of domain engineering life cycle processes and can be reused in producing products during
application engineering

[SOURCE: ISO/IEC 26550:2015, 3.11, modified — The alternative preferred term "core asset" and notes
to entry have been removed.]

© ISO/IEC 2022 - All rights reserved 1
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product line configuration
snapshot of the product line that contains a collection of revisions of every domain asset (3.3) and
member product in the product line

3.5

product line configuration delta
difference between the two versions of product line configuration (3.4)

3.6

product
resulting

Note 1 to ¢
applicatio

3.7
product
coordinat

Note 1 to
domain en

[SOURCE
definition

3.8

- c 2 s
11T LUllllsul dliIUIL ILTIIT

artefacts that make up a product line

L engineering, and managerial support.

ine configuration management
ed activities to direct and control product line configuration (3.4)

entry: Product line configuration management includes configuration \management activities
gineering, application engineering, and organization and technical management.

ISO/IEC TR 18018:2010, 3.7, modified — "product line" hasdeen added in the term and in t
; the abbreviated term has been removed; note 1 to entryhas been added.]

variation in time

existence
Note 1 to ¢

39
variable
entity wif

3.10

of different versions of a common or variable artefact at different times

ntry: The variation in time dimension is synchrenous with software evolution(24].

configuration item
hin a configuration that is variable‘among products

variation in space

existence

3.11
variabili
explicitd

[SOURCE

4 Abb

of different versions of a variable artefact in different shapes and used by different product
Ly model
efinition for product line variability

ISO/IEC 26550:2015, 3.27, modified — Note 1 to entry has been removed.]

revidted terms

ntry: Product line configuration item is a generic term for configuration items of domain engineering,

for

[77)

CM
ConOps
PL

SSPL

configuration management
concept of operations
product line

software and systems product line

© ISO/IEC 2022 - All rights reserved
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Reference model for product line configuration management

5.1 Overview

CM is an essential prerequisite for being able to cope with the complexity of products in different
versions. SSPL consists of many common and variable parts in different versions, so the complexity
of CM is very high. Therefore, sophisticated CM is essential to succeeding in SSPL engineering and
management.

In

SSPL, CM is performed for domain engineering and application engineering, unlike CM for single

S
F
C

Li
itd
re

a)

b)

)

TH
th

5.

TH
lin
PL
m

E3
at

tem development. At any moment, some products use different versions of reusable domad
rthermore, adaptations, additions, or deletions of commonality and variability make
plex.

ke CM for single system development, productline CM should support the management of conf
ms, versions, branches, baselines, and branched baselines. It also should support change cd
ease control. However, product line CM should support:

reference point so that member products reuse them consistently called variants in time;

artefacts that can replace the variation point called variants in space;

specific artefacts.

e product line CM process and its supporting methods and tools should have capabilities to

2 Constituents of reference model for product line configuration managemen

e reference model specifies the-structure of supporting processes and subprocesses for
e CM. Figure 1 shows that a product line CM is structured into three processes: produc

ethods, and tools are described for processes and subprocesses defined in the reference mo

ch process is divided into subprocesses, and each subprocess is described in terms of the
[ributes:

the title of the)subprocess;
the purpdse of the subprocess;

thelinputs to produce the outcomes;

the tasks to achieve the outcomes;

in assets.
CM more

iguration
ntrol and

management of snapshots of common and variable domain assets\uniquely identified gt a given

management of artefacts for a variation point and its vagiants, namely different snajpshots of

management of snapshots of a member product, in¢luding reused domain assets and| product-

maintain

e integrity of the configuration items of software and systems produced during prdduct line
engineering and management.

[

h product
[ line CM,

configuration operationalization, and product line CM support. In the rest of this documgnt, tasks,

Hel.

following

the outcomes of the subprocess.
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Product line CM technical Product line configuration operationalization
management
Product line configuration Product line configuration
Product line management initiation item identification
configuration planning

Product line Product line configuration Product line configuration
configuration enabling baselining status accounting
Product line Product line configuration
corffiguration managing reporting
Product line configuration management support
Qualify assurance for product line Product line configuration Traceability management for
cynfiguration management change control product line configuration

The product line CM technical management process provides managerial supports for planning

configura
supports
and supp
managen

— prod
prod
auth
rules
and 1

— prod
guids
shou
appli
and
versg

Figure 1 — Reference model for the product line'configuration management

tion (e.g. CM strategy, resource estimatigh, responsibility allocation, success measure

PL
S),

for providing necessary resources, toels, and infrastructures for realizing CM plans

orts for analysing the plan versus thetactual status of CM. The product line CM techni
ent includes the following:

ict line configuration planning establishes plans for initiating, operationalizing and supporti
ict line CM; PL configuration'plan contains PL configuration strategy, CM responsibilities a
rities, criteria for identifying configuration items, applicable policies, PL-specific CM proce
for change and releaselcontrol, success measures to judge the success of CM, schedule, tog
esources;

al

ng
hd
S,
Is,

ictline configuration enabling defines, maintains, and assures the availability of environments,

nce, and measurement necessary to performing productline CM; productline CM environmery
d supportyeoordination and cooperation among participants of domain engineering a
Cation efAgineering processes so that participants of domain engineering can do their ro

ts
hd
es

responsibilities without interfering with the progress of application engineering and vice

; thie énvironments should clarify whether member products can be allowed to change doma

in

confi

buration items they are reusing; guidance for stabilizing and making changes on configurati

pn

items of domain engineering is essential to preventing risks due to the reuse of inconsistent or
destabilized versions of domain configuration items;

— productline configuration managing providesintegrated management for productline configuration
operationalization; this subprocess reviews the product line configuration operationalization's
actual status against plans, controls issues, and takes corrective actions if necessary.

The PL configuration operationalization process performs operations for establishing and maintaining
configurations of product line engineering and management. This process deals with the identification
of PL configuration items, baselining, change and release control of PL configuration items and

© ISO/IEC 2022 - All rights reserved
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baselines, and managing for commonality and variability to apply and undo PL configuration changes.
The PL configuration operationalization includes the following:

product line CM initialization identifies and mobilizes PL configuration participants to initiate the

integrated PL configuration operation; Initialization includes the selection of mechanisms
for the handling configurations of all PL engineering artefacts;

product line configuration item identification identifies the software and system items

and tools

managed

under the product line CM; configuration items include common, variable, and product-specific

items of software and systems;

TH
pr
lin
fo

Id

an

product line configuration baselining creates baselines of product line configuratijons with
configuration descriptions; product line configuration includes configuration of domajn assets,

including commonality and variability and configuration of an individual product;

product line configuration status accounting manages differences of one version of a pr
from another; deltas between PL configurations are complex because changés and evoluti
at multiple dimensions such as domain asset changes and evolutions in time, domain asset \
in space, and changes and evolutions in member products; methods anétools should suppo
and complete propagation of configuration deltas of domain assetsacross all member prd

product line configuration reporting records and reports the,status of product line conf
items and change requests. This subprocess reviews PL configuration activities for valig
correctness and completeness of status of PL configurations and maintaining consisten
the common and variable domain assets by ensuring thatdomain assets are in an appropj
throughout the entire product line lifecycle.

e product line CM support process provides supports required for coping with the com
oduct line CM in change and traceability management and for assuring the quality of comple|
e CM technical management activities. To achieve these, the product line CM support ind
lowing:

quality assurance for product line CMobjectively evaluates the activities of product lin
they adhere to the guidance, release and change control rules, and defined CM process
subprocess assures that PL canfiguration items, versions, baselines, and releases as the
product line CM activities are correct, complete, and consistent;

product line configuration change control evaluates and manages change requests of
and variable domain‘assets in time and space and changes performed on each membe
specifically;

traceability midnagement for product line configuration establishes and manages trac
different but'relevant configurations of a product line to ensure the integrity of configu
a producthine; traceability of the product line configuration should be of a degree that ca
recoverability.

entifying and analysing the key differentiators between single-system engineering and ma

duct line

pbns occur
rariations
't correct
ducts;

iguration
ating the
Ly among
iate state

plexity of
X product
ludes the

b CM that
and this
results of

common
r product

bs among
rations of
h support

hagement

d-product line engineering and management can help the organizations understand th

e product

line and formulate a strategy for the successful implementation of product line engineering and
management. The key aspects are defined in ISO/IEC 26550; and Table 1 shows the category of the key
aspects.

Table 1 — Key aspects for identifying product line CM tasks

Category Aspects

Reuse management

platform, reusability

application engineering, domain assets, domain engineering, product management,

Variability management|binding, variability

© ISO/IEC 2022 - All rights reserved
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Table 1 (continued)

Category Aspects

Complexity manage-
ment ture, traceability

collaboration, configuration, enabling technology support, reference architecture, tex-

Quality management |measurementand tracking, cross-functional verification and validation

The following is the description for each aspect concerning product line CM. The product line CM
processes and tasks shall be identified based on these aspects. The product line CM's concerns are
to enable the organization to understand CM processes, subprocesses, tasks, and methods' and tools'

capabilitirs.

Application engineering: Application engineering produces configuration items of individu
prodficts; but unlike single system engineering, several planned products are contrplled in t
produict line CM.

Binding: Binding times of variabilities can affect the complexity of product line CM,

Collaporation: Product line organization units responsible for producing céudfiguration items 3
diverfse, so product line CM should collaborate with multiple different organization units such
domgdin architects, core asset developers, and developers of individual products.

Configuration: Configurations of a product line include a common platform, variability model, a
indiviidual products of a product line.

Domain asset: Common platform, which is one of the major configurations of a product line, consij
of a set of domain assets and variability models. Domain‘assets are major configuration items o
prodfict line.

Domgin engineering: Domain engineering processes produce domain assets, which are ma
configuration items of a product line.

al
he

ts
[ a

or

Enabling technology support: Product line CM=enabling supports should provide methods and to¢ls

for CM of variabilities and manage traceabilities among common platform, variability model, a
indivjidual products.

Measjurement and tracking: The efficiency of product line CM should be measured and improved
tracking product line CM practices' status.

hd

by

Platfgprm: Product line CM should manage a common platform and carefully consider the chanige

effects on it.

Prodjict managemént: Work products of product management can be configuration items o
prodfict line.

Referlence architecture: Reference architecture is one of the configuration items; and it is used a
basis|to identify configuration items and configurations of a product line.

b d

Reuq hility: Praduct line CM_enables naotential reucabilityy of 2 comman nlatform and variahil
J r J r

model of a product line.

ty

Texture: The texture of a product line architecture is used to identify configuration items and

configurations of a product line.

Traceability: Many-to-many long-term relationships among domain assets, application assets, and

products should be maintained and traced.

Cross-functional validation and verification: Different aspects of a Product line CM should be

validated and verified.

Variability: Product line CM should support variabilities and their possible individual products.
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Product line CM technical management

6.1 General

The product line CM technical management supports the following:

a)
b)

product line configuration planning;

product line configuration enabling;

2022(E)

‘)
6.
6.

6.
TH
pl
lif]
N(

Pr

configuration definition, and its products associated with each product level configuration de

M
of

pn
sh

6.
T}

T}

2.1.3 Outcomes

product e configuration marmagig:
2 Product line configuration planning
.1 Principal constituents

.1.1 Purpose

e purpose of this subprocess is to produce and coordinate practical and workable PL conf
hins to manage and control product line elements and configurations over the whole prd
ecycle processes.

TE Annex A discusses the roles of configuration manageméntiin product line lifecycle processg

oduct line configuration manages consistency betweenua product line, its associated product

hjor CM subjects include variability, a reusable*common platform, and individual member
a product line with their traceability for change management and version control. Every b
opagation of changes to that reusable common platform and variabilities to all affected
ould be managed to assure their consistency.

.1.2 Inputs

e following inputs should betavailable to perform the process:
PL business objectives;
PL transition plan {from ISO/IEC 26562);

organizationalstandard PL processes.

e following outcome shall be available as a result of the successful implementation of the pr

configuration planning process: Product line configuration management, including the sco
ail:;ll o5 of luct line CM f maior CM activiti 1 red .

iguration
duct line

S.
line level
finition.

products
anch and
branches

pduct line
pe, goals,

6.2.1.4 Tasks

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

a)

b)

planned.

Define product line configuration strategy: Establish an organizational strategy that guides CM
operations in domain engineering, application engineering, and PL management supports. This
task defines/tailors processes for managing the configuration of a product line to be developed.

Assign responsibility for PL configuration operationalization: Defines roles, responsibilities,
general principles, and management expectations for performing PL configuration management.
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c) Define success measures for PL configuration operationalization: Define measures including
quality criteria used for quality evaluation of product line CM processes and their outcomes.

d) Estimate adequate resources needed for PL configuration operationalization: Identify resources,
efforts, schedule, supporting technologies, and costs for managing the configuration of a product
line to be developed.

e) Document PL configuration plans: Consolidate, review, approve, and document the results of
PL configuration planning and acquire formal commitment for the required resources and
supporting technologies. Plans include CM responsibilities and authorities, criteria for identifying

confi

6.22 D

a) Therq
1)

2) a

g

3) e

d

1y
2) o

(@)

3) e

6.23 A

4 N 1 L1l Lias DL afia OO0 lo-aclial i 1 |
Dl,ll dllUIl ILUIILS, a})yu\,aluc lJUllblCD, L DPCLIIIL GIVl lJl ULLTSS, SUIITUUIT, TUULS, AU 1CTSUUI LTS,

efine PL configuration strategy
hethod should support the task with the following capabilities:

nderstanding product line context, PL objectives, and PL transition strategiés;

fa previous product line;

stablishing a PL configuration strategy, including success factors ofa product line concerni
M and strategy evaluation measures.

b) A to]l should support the task by allowing the user to:
C

cess product line context, PL objectives, and PL transition strategies;

ommunicate about alternative strategies with participants for selecting crucial componer
fa PL configuration strategy;

dit PL configuration strategy and integrate them with the PL configuration plan.

ssign responsibility for PL configuration operationalization

hethod should support the task with the following capabilities:

br performing PL configuyation management;

yith their candidate roles and responsibilities of the PL organization structure;

nalysing trade-offs among candidate roles and responsibilities in a PL.

a) Therq

1) 4

f

2) d

Y

3) a

b) Ato
1)

shouldsupport the task by allowing the user to:

ccess the PL organization structure;

nalysing the organizational capability for CM in single system development and CM operations

ng

nalysing critical roles, regponisibilities and general principles, and management expectations

ollating required roles, responsibilities and general principles, and management expectations

2) distribute defined roles, responsibilities, and general principles to relevant participants o
PL.

6.2.4 Define success measures for PL configuration operationalization

a) The method should support the task with the following capabilities:

1) defining success measures that can tie PL configuration operations to success factors;

2) defining formulas of success measures covering associated measures of multiple CM roles;

3) identifying actionable product line management processes and tying them to success measures
as well as domain and application engineering outcomes closely related to success measures;
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b)

b)

4)
5)

6)

ISO/IEC 26563:2022(E)

establishing tracking mechanisms to decide the values of success measures;

refining indicators, measures, and data elements required based on success measures for
monitoring and controlling PL configuration operations;

defining relations among indicators and measures for reinforcing them as those agreed on PL
configuration operations' success measures.

EXAMPLE PL-specific measures that indicate improper configuration and change control to
measure the success of PL configuration management:

—  number of changes for common domain assets that are not adequately propagated o member
products;

— number of changes for variability in time that are not adequately propagated to-membeg products;

— number of changes for variability in space that are not adequately propagated tp member
products;

—  percentage of change requests for domain assets that were completed-on time without upexpected
incidents or problems.

A tool should support the task by allowing the user to:

1) access the overall objectives of a product line, strategies,'and processes;

2) decide the values of success measures through established tracking mechanisms of oyerall PL.

.2.5 Estimate adequate resources needed for PL'configuration operationalization

The method should support the task with the fellowing capabilities:

1) providing factors that should be considered for performing the estimation of a PL confliguration
management;

2) analysing relations among facters using historical data of PL configuration managerhent or of
products built before adopting PL.

A tool should support thetask by allowing the user to:

1) access historical ({data for managing configuration of the previous PL and approprifite single
products;

2) (semi-)autematically calculate estimation results;

3) store.estimation results for the further improvement of estimation for the next prodyct line.

.2.6 _Document PL configuration plans

The method should support the task with the following capabilities:

1) defining the documentation standard for a PL configuration plan (the content of a plan includes
primary stakeholders of a PL configuration, a PL configuration strategy, PL configuration
processes to be applied, and estimates, staffing including required training);

2) providing a template and examples of PL configuration plan that guides the development of a
PL-specific configuration strategy, processes.

A tool should support the task by allowing the user to:

1) edit/fill outa PL configuration plan using an editable and changeable template;

2) maintain the version control of the PL configuration plan baseline;
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3) share the PL configuration plan with stakeholders.

6.3 Productline configuration enabling

6.3.1 Principal constituents

6.3.1.1

Purpose

The purpose of this subprocess is to ensure the product line organization's capability to accomplish

product ljie CM goals by providing the required environments and resources necessary to supporra
operatiorfalize PL configuration management.

This suby

evaluatioph and testing of PL configuration strategy and plans.

6.3.1.2

The folloyving inputs should be available to perform the process:

a) PL configuration plan;

b) enab

and testing).

6.3.1.3

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

a) prodfictline configuration environments and resgurces are enabled;

b) guidg

6.3.1.4

The organpization shall implement the following tasks with respect to the process:

a) Enab

execute the PL configuratjen plan.

b) Prov

operdtions at both domain and application engineering processes.

c¢) Enab
prod

6.3.2 E

d

rocess ensures that certification and accreditation of PL supporting systems incorperate pn

Inputs

ed PL development systems (for analysis, specification, mpdeling, design, implementati

Outcomes

nce for PL configuration operationalization is defined.

Tasks

e PL configuration enviromment: Provide infrastructure and human resources necessary
de guidance for-RL’ configuration operationalization: Define guidance for addressing (

e measurement environment for quantifying PL configuration operationalization: Ensure
ict line erganization's capability to perform CM operationalization.

nable PL configuration environment

a) The method should support the task with the following capabilities:

M

1) estimating required infrastructures and human resources with essential capabilities based on
PL configuration plans. Estimation can be done using historical data, product line community
benchmark, or divide and conquer;

10
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b)

b)

b)

6.

6.11.1 Principal constituents

ISO/IEC 26563:2022(E)

2) mobilizing estimated required infrastructures and human resources. Acquisition for PL
configuration operationalization (e.g. integrated CM for domain assets, application assets,
variability model, or CM for one of them) and capability development performed if necessary.

A tool should support the task by allowing the user to:

1) access information necessary for estimating required infrastructures and human resources

with essential capabilities based on PL configuration plans;

2) integrate acquired resources with those in-houses.

.B.3 Provide guidance for PL configuration operationalization

.B.4 Enable measurement environment for quantifying PL configuration operationali

The method should support the task with the following capabilities:

and application engineering, asset management, and technical management aspects;

2) developing exemplary PL configuration operations in each aspect, including the
different aspects are linked.

A tool should support the task by allowing the user to:

and single product development;

2) edit guidance and share it for further PL configuration operationalization.

The method should support the task with ¢he following capabilities:

1) refining actionable measurement(tasks for quantifying PL configuration operations;
2) establishing measurement meé¢hanisms for quantifying PL configuration operations.
A tool should support the task by allowing the user to:

1) access best practicés.or benchmarks of quantifying CM operations of a product line;

2) accrue measured data from PL configuration operations;

3) connect a'stable measurement environment with communication channels to share
concepning quantification and resolve conflicts.

4 Product line configuration managing

1) defining what, why, when, and who for product line CM in organizational‘managemenft, domain

way how

1) access a product line context, CM knowledge and experiences in both product line engineering

zation

CM issues

6.4.1.1 Purpose

The purpose of this subprocess is to monitor, control, and improve PL configuration planning, enabling,
operationalization, and support.

6.4.1.2 Inputs

The following inputs should be available to perform the process:

a)
b)

PL configuration plans;

enabled product line CM environments;

© ISO/IEC 2022 - All rights reserved
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c) dataelements collected from product line CM responsibilities and authorities.

6.4.1.3

Outcomes

The following outcome shall be available as a result of the successful implementation of the process:
Action items for appropriate corrective actions and improvements of PL configuration activities are
identified and performed.

6.4.1.4

Tasks

The orgagization shall implement the following tasks with respect to the process:

a) Revig
elem
b) Conti
oper;3
quali

c) Make
actio

6.4.2 Review PL configuration operationalization status withi;success measures

a) Theq
1)

1

2) e

1

3) d

1

4) ¢
5) 1

V

b) Atod should supportthe task by allowing the user to:

1) d
)

w PL configuration operationalization status with success measures: Integrate planned d4
ents from CM activities to determine success measures' value.

ol issues on PL configuration operationalization: Identify root causes of-successful (
itions obstacles and determine appropriate corrective actions to achieve product line (
Ly goals and their consequent achievement of product line objectives.

corrective actions on PL configuration operationalization: Enable corrective or improveme

hethod should support the task with the following capabilities:

efining data elements and their collection poihts (source of data elements required)
hultiple CM roles;

nsuring that data elements and collection*points are well-harmonized across multiple (
oles;

efining indicators of success measures (e.g. effort variance when a success measure is c(
eduction);

stimating baselines of the-defined indicators;

epresenting the status of’PL configuration operations with the indicators based on baselin
ersus actual values:

ollect required data from multiple CM roles and calculate formulas of success measures (ser
automatically;

2) genetate and express degrees of success of PL configuration operations graphically;
3) SII 1 : £t s : : rt ] rocttme—d |

M
M

nt

s on PL configuration operations, track the results of corrective.dctions, and record lessons
learnfed.

of

M

st

es

and application roles.

643 C

ontrol issues on PL configuration operationalization

a) The method should support the task with the following capability: identifying CM roles of a product
line that should be controlled after finding control issues on PL configuration operationalization
based on degrees of success.

b) A tool should support the task by allowing the user to notify un-harmonized CM operations of
multiple CM roles of a product line to take corrective actions.

12
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a) The method should support the task with the following capabilities:

1) analysing root causes of the gaps between plan versus actual;

2) deriving improvement needs and action items for PL configuration operations;

3) decomposing and assigning refined roles and responsibilities (i.e. product line engineers,
domain engineers, application engineers, or configurators) to the relevant product line product
management, domain engineering, and application engineering participants of CM operations.

b)| A tool should support the task by allowing the user to:

1) find roles related to action items for the assignment;

2) letrelevant participants know their roles and responsibilities for delivering corrective actions;

3) share relations of action items with related roles.

7| Productline configuration management operationalization
7.1 General
The PL configuration operationalization supports the following:

7.
T}

C

product line configuration management initiation;
product line configuration identification;

product line configuration baselining;

product line configuration status acéounting;

product line configuration reperting.

.2 Product line configuration management initiation
.2.1 Principal constituents

P.1.1 Purpose

e purposeof this subprocess is to execute and check PL configuration setting by consi

lering PL

figuration'strategy and plan. This subprocess ensures that the enabled PL configuration settings
arg adequate for a specific PL to be developed.

7.2.12 Inputs

The following inputs should be available to perform the process:

a)
b)

c)

PL configuration plans;
guidance for PL configuration operationalization;

enabled PL configuration environments and resources.

© ISO/IEC 2022 - All rights reserved
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7.2.1.3 Outcomes

The following outcome shall be available as a result of the successful implementation of the process:
Revised PL configuration settings are initiated.

NOTE PL configuration settings include guidance, PL configuration environments, and PL configuration
resources.

7.2.1.4 Tasks

The orgapizatt

a) Initidte PL configuration operation: Integrate and implement for starting enabled PL configuratipn
settings for recording, tracking, and reporting of configuration management operations,witlin
and d4cross PLs. A product line consists of domain assets and member products reusing-the domdin
assetfs. PLs include one product line and its evolution versions.

b) Perfgrm preliminary PL configuration: Start PL configuration procedures”with initiated PL
configuration settings. As a result, this task improves PL configuration enablers inadequate fory a
specific PL to be developed.

7.2.2 Initiate PL configuration operation

a) The method should support the task with the following capability: Integrating PL configuratipn
settimgs for recording, tracking, and reporting of configuration’'management operations within aphd
acrogs PLs.

b) Atod| should support the task by allowing the user to;

1) ipterconnect support tools of enabled PL:iconfiguration settings for PL configuratipn
rhanagement;

2) dheck and change the interconnected configuration settings for PL configuration operation.

7.2.3 Perform preliminary PL configuration
a) The hethod should support the-fask with the following capabilities:
1) eansuring that configuration settings for a PL cover the PL configuration strategy and plan;

2) finding inadequate PL configuration settings and recommending actions for improving PL
onfiguration enablers.

Q

b) A todl should support the task by allowing the user to record and share PL configuration settings
that fequire ilnprovements.

7.3 Pr(rduct line configuration item identification

7.3.1 Principal constituents

7.3.1.1 Purpose

The purpose of this subprocess is to determine PL configuration items that are subject to configuration
control.

PL configuration items are PL element contents: domain and application requirements, domain and
application designs, domain and application code, domain and application test cases, traceabilities
between elements of domain, application and both of them, PL process specifications, and PL operational
concepts (ConOps). PL configuration items are common or variable elements among member products.
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Therefore, PL configuration items, which are common elements reused by all member products and
planned variable elements shared by parts of member products, are identified to be managed.

PL configuration items vary in time and space. Configuration items that vary in time are common or
variable artefacts changed over time, whereas configuration items in space are variable artefacts in
different shapes used simultaneously by different products. Managing configurations of variations in
space are essential in SSPL engineering to build similar products but differ within a defined scope of a
product line.

7.3.1.2 Inputs

T}

a)
b)

‘)
d)

7.
Th

b)

T}

b)

e following inputs should be available to perform the process:

8.1.3 Outcomes

e following outcomes shall be available as a result of the suec¢essful implementation of the

.B.1.4 Tasks

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

work products of organizational management processes;
work products of technical management processes;
work products of domain engineering processes (including domain variability model);

work products of application engineering processes (including application variability mo

PL configuration items in time and space assigned with*unique ID are selected.

Information on PL configuration items is structured.

Select PL configuration items: Detérmine configuration items that member products of
line reuse, so their propagation of products' changes should be traced and managg
domain asset elements to-be controlled under configuration management as conf
items). Configuration items'of a member product are selected with the same way of sing
development.

Identify variations of configuration items in time and space: Discriminate variant conf
items of common-and variable configuration items. Common configuration items vary
whereas, vapiable configuration items differ in space as well as in time.

Structureconfiguration information aligned to the structure of a product line: Specify cont
inforndation and establish the structure and hierarchy of configuration information
selected configuration items, including their definition and operational data based on
medel, product line architecture, and individual product's architecture.

lel).

rocess:

h product
d (select
iguration
le system

iguration
 in time,

iguration
based on
ariability

d)

Establish unique 1dentitiers facilitating traceability: Give unique 1dentifiers distinguishing common

and variable configuration items to trace configuration items.

7.3.2 Select PL configuration items

The method should support the task with the following capabilities:

1) capturing PL elements from organization and technical management, domain engineering, and

application engineering managed as configuration items;

© ISO/IEC 2022 - All rights reserved
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b) Ato

2)

3)

4)

1y

2)

3)
4)

7.3.3

a) The hethod should support the task with the following capabilities:

b) Atod should support the task by allowing the user to describe each configuration item.

7.3.4 Structureconfiguration information aligned to the structure of a product line

a) The hethod-should support the task with the following capabilities:

16

1
2)
3)
4)

1y

2)

3)

NOTE In particular, domain assets among PL elements are captured by differentiating their variation
types (i.e. variation in time and variation in space); application assets are captured separately for each
member product; elements of organization and technical management involve documents such as PL
transition or evolution plans and PL ConOps.

capturing configuration items from subcontractors, some of them are common to all member
products and some others are variable or application-specific;

capturing PL elements' operation data (e.g. history of change in time and space, version number,
number of change requests);

iflentifying environment configuration, some of them are common to all member products;ahd
me others are variable or application-specific.

should support the task by allowing the user to:

describe (document) configuration information (using templates or forms) of each/configuratipn
ifem;
HXAMPLE Configuration information inlcudes configuration identification’ aumber, link to other
cpnfiguration items, link to software structure, link to baseline, link to version hierarchy, link to the
storage, owner, creation date, version number, and configuration status (ISO/IEC TR 18018).

track a configuration item through its complete lifecycle (fram' a requirement to eventyal
deployment as part of a release);

link change requests associated with the configuration item;

specify status (e.g. checked-in, checked-out, the status'of a change) of configuration items.

Identify variations of configuration items in time and space

differentiating variations of configuration items in space from others;
differentiating variations of configuration items in time from others;
dapturing different versions.af application asset elements;

dapturing operation data-of application asset elements (e.g. history of change, version numbegr,
rfumber of change requests).

dapturing essential configuration item relationships that should he aligned to the structurelof
a product line;

establishing structural relationships among the common and variable configuration items of
domain engineering and domain variability model;

establishing structural relationships among the configuration items of application engineering
and application variability model;

NOTE Application variability model of a member product expresses the variabilities selected, meaning

the application variability model describes which member product is affected by changes of a variable
configuration item.
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4) aligning the established structures of configuration information to the structure of a product

line.
b) A tool should support the task by allowing the user to:

1) track to and from the common and variable configuration items of domain engineering and
domain variability model;

2) trackto and from the configuration items of application engineering and application variability
model;

3) track the configuration item relationship links both upward and downward in the stucture of
a product line;

4) provide the mapping of the identified PL configuration items to the elements,of a product line
(e.g. common or variable domain assets such as system, subsystem, compofent, librafy, or unit
code, such application assets developed member product specifically),

7.8.5 Establish unique identifiers facilitating traceability
a)| The method should support the task with the following capabilities:

1) providing ways to maintain consistencies among traces(from variability model configuration
items to the domain and application-specific configuration items;

2) providing ways to generate immutable uniqueidentifiers that can distinguish| common
configuration items, configuration items related*to variations in time and space of p product
line, and application-specific configuration items.

b)| A tool should support the task by allowing the tser to:

1) generate immutable unique identifiers (e.g. version ID) to distinguish and track each
configuration item;

NOTE ID differentiates whethek.it is a common or variable one and whether it is a variation ih time or a
variation in space.

2) link change requests@associated with the configuration item;

3) specify the status.(é.g. checked-in, checked-out, the status of a change) of configuratipn items.

7.4 Product line configuration baselining

7.4.1 Principal constituents

74.1.1~Purpose

The purpose of this subprocess is to capture and create configuration baselines of a produck line and
maintain the configurations with appropriate integrity and security.

7.4.1.2 Inputs

The following inputs should be available to perform the process:

a) PL configuration items;

b) structured PL configuration information;

c) productline architecture.
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7.4.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the process:
a) configuration items for common and variable domain assets are baselined;

b) variability model configuration items are baselined;

c) integrated PL configuration for reuse is baselined;

d) member product configurations are independently baselined;

e) multiple baselines are agreed upon and available.

7.4.1.4 (Tasks
The organization shall implement the following tasks with respect to the process:

a) Captiire PL configuration baseline in time and space: Identify PL configuration items that are part
of a BL configuration baseline in time and PL configuration items that are partef a PL configuratipn
baseliine in space separately.

b) Creafe and release PL configuration baselines in time and space: Name the PL configuration items
and versions of the identified PL configuration baseline. Naming is,performed by distinguishing PL
configuration baseline in time and space.

c) Facilftate commonality and variability management in basélines of time and space: Devise gopd
ways|of managing changes and versions of common and Variable configuration items in baselings.
Chanjges on common and variable parts of a baseline ovér time as well as different versions of PL
baselines due to variable configuration items, i.e. variability in space, should be managed.

d) Maintain baselines readily available by distributed configuration management: Place baselines
into & repository with the baseline attributes (e.g. creation date, owner, acceptance criteria, apd
change history) and allow access to the-gepository for collaboration in large and distributed PL
development groups.

7.4.2 Capture PL configuration baselines in time and space

a) The hethod should support the task with the following capabilities:
1) dapturing common andvariable configuration baselines in space dimension;
2) dapturing commomn and variable configuration baselines in time dimension.

b) A todl should support the task by allowing the user to assign names and versions to the specified
comrmon andwariable configuration item hierarchy of a PL configuration baseline.

7.4.3 (Créate and release PL configuration baselines in time and space

a) The method should support the task with the following capabilities:

1) specifying the baseline attributes of a PL configuration baseline (e.g. creation date, owner,
acceptance criteria, change history, relevant member products, and variation points of a
baseline with appropriate variability model);

2) tracing across baselines of domain requirements, domain design, domain realization, and
domain testing in space dimension;

3) tracing across baselines of domain requirements, domain design, domain realization, and
domain testing in time dimension;
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4) tracing from configuration baselines of domain engineering to configuration baselines of
application engineering in space dimension;

5) tracing from configuration baselines of domain engineering to configuration baselines of
application engineering in time dimension;

6) designing propagation control channels for distributing configuration control results of the
current set of integrated multiple baselines.

A tool should support the task by allowing the user to:

7.4.4 Facilitate commonality and variability management in baselines of time and spage

N(
an
tin
th

N(
trg

a)

b)

7.4.5 _Maintain baselines readily available by distributed configuration management

1) place a PL configuration baselines into a repository by differentiating baselines of time
dimension, baselines of space dimension, and baselines of a member product;

2) edit, search and change the baseline attributes of a PL configuration baseline;
3) trace PL configuration items that comprise each PL configuration baseline;

4) allow (semi-)auto-propagation of changes among a set of related cofifiguration baselihes.

TE1 A member productis assembled out of common and variable-Configuration baselines such gs common
d variable components. Configuration management supports a vafiable configuration baseline that|evolves in
ne independently not as a part of a member product because miahy versions of a component exist, pnd one of
bm is assembled into a member product.

TE2 Incase of variability, a variation point with its deépendent variants (i.e. values of the variatign point) is
cked in configuration item versions and baseline versions.

The method should support the task with the following capabilities:

1) providing ways to manage versions of commonality and variability in configuration [baselines
both in time and space dimension:for appropriate instantiations of member products

2) providing ways to manage-changes of commonality and variability in configuration |baselines
in time and space for appropriate propagation of changes into all relevant member prjoducts.

A tool should support theytask by allowing the user to:

1) track sequential, versions of commonality and variability in configuration baselings both in
time and space dimension;

2) track cammonality and variability across baselines of requirements, architecture} detailed
desighyhardware/software implementation, and test.

The method should support the task with the following capability: making the curr¢nt set of

b)

ITtegTrated MUttipie basetines of a product Hne avattabte for UsSe by the aistributed Totes of a product
line (e.g. product line engineer, domain engineers, and product engineers).

NOTE SSPL development entails establishing multiple developmental baselines in both domain
engineering and application engineering. Evolving needs occur at both lifecycles, but simultaneous control
of versions is allowed separately, i.e. evolving needs for domain assets application-specific assets are
independently addressed. Therefore, distributed configuration management responsibilities and access
limitations for domain asset configuration and application-specific asset configuration are managed
separately. Application-specific asset configuration is managed in a configuration management system
operated individually by a member product.

A tool should support the task by allowing the user to:

1) allow simultaneous distributed control of domain asset configuration;
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2) allow simultaneous distributed control of application-specific asset configuration;

3) allow access to application-specific asset configuration for change impact analysis.

7.5 Productline configuration status accounting

751 P

7.5.1.1

rincipal constituents

Purpose

The purp
whole.

Artefacts
artefacts
example,
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one varia
market, t
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in time sh

Change r¢

items. And changes can be made during product line evolution. Chatiges on a member product are 1
back into the common and variable configuration items$ or other member products. A chanjge
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be made
or bug fi
should be
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configura
in this dg
product s

7.5.1.2
The follov

a) baseline of a PL configufrdtion;

b) chan

7.5.1.3
The folloy

ose of this subprocess is to control and manage configuration changes of a product lin€ a

changed due to evolution in a product line are configuration items in time. Changes.in comm
are synchronous with single system evolution, but changes in variable artefactsare not. H
the engineers of a home automation system expect technological progress)in identificati
ms. Therefore, they define a variation point "door lock identification méchanism" with ju
nt "magnetic card." Later, when sufficiently reliable fingerprint scanners appear on t
he engineers replace the variant "magnetic card" with the variant "fingerprint scanner." Sin
fion requires a change pertaining to such a variation point, a varidtion of a configuration it¢
ould recognize the changes in the domain assets that include the variation points[18l.

quests are made to a member product, common configuration items, or variable configurati

. common or variable configuration item affects all'member products, so the change canr
fo a member product (not allowed backward change propagation). Changes for enhancems
xes are made directly to the common or variable configuration items so that the chang
immediately applied to all member products: In case of changes for modifications or addi
tions, they should be made after their impacts on existing relevant variation points in
tion are evaluated, and the issues are /coordinated. Method and tool capabilities dealt w
cument are change requests on comtmon and variable configuration items, not on memh
pecific.

Inputs

ving inputs should be available to perform the process:

pe requests fofr\a)PL configuration.

Outconies

ving outcome shall be available as a result of the successful implementation of the proce

Integrity

st
he

m

pn
ot

ot
nt
€S
ng

a
th
er

0fPL configurations is managed and maintained.

7.5.1.4

Tasks

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

a) Evaluate and coordinate change requests for PL configuration items: Analyse change requests on
PL configuration items over time and space, and approve/disapprove change requests by their
impacts on common or variable configuration items, member products, and a product line.

b) Identify PL configuration delta: Identify differences between PL configurations due to changes or
product line evolution.
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Update baselines for PL configuration delta: Check integrities of all controlled configuration items,
versions, and links in configuration deltas generated by changes or evolutions at the product line
level.

Relate PL configuration delta to relevant PL configuration items: Manage and maintain consistencies
of a product line configuration and among different product line configurations.

7.5.2 Evaluate and coordinate change requests for PL configuration items

a)

b)

b)

The method should support the task with the following capabilities:

.p.3 Identify PL configuration delta

.p.4 ., \Update baselines for PL configuration delta

1) capturing affected PL configuration items of both domain and application configuratjon items;
2) analysing change impacts on application-specific configuration items of all member groducts.
A tool should support the task by allowing the user to:

1) track PL configuration items and related baselines, including member pfoducts affected by the
proposed changes on common or variable configuration items;

2) track variation points of a configuration affected by the proposed changes;

3) describe the associated information for approved changes;

The method should support the task with the following capabilities:

1) defining attributes to characterize which(product line configurations can be consfidered as
different versions of product line configurations (attributes include types of changes, e.g.
a change managed by product line ptoduct management role such as addition or deletion of
variability at product line product ntanagement, addition/deletion of product to/fromfa product
line);

2) managing and specifying jnterleaved deltas that are spread out different configuratiqn items;

3) enabling undoing of changes made to a PL configuration based on PL configuration delta
(forward or backward).

A tool should suppert the task by allowing the user to:

1) store a sequence of the modification/enhancement/fixes in full to apply the deltas to the stored
baselines;

2) allowundoing changes made to a PL configuration.

Phe methad should cnppnri— the task with the Fn”nun'ng r‘apahi]ifinc-

1) tracing PL configuration items, versions, and related baselines affected by PL configuration
delta;

2) ensuring that status of PL configuration delta are consistent with PL configurations;

3) ensuring that PL configuration changes controlled are properly incorporated into PL
configuration items, versions, and baselines, such as those of domain assets, variability models,
and application assets;
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4) allowing a member product to select whether it applies the PL configuration deltas related to
domain asset changes for evolution or enhancement.

b) Atool should support the task by allowing the user to:

1) immediately and directly update member products with changes for bug fixes of common and
variable configuration items (forward change propagation, apply the PL configuration deltas
immediately for bug fixes);

2) update member products with changes for enhancing or evolving domain assets;

3) t

7.5.5 Relate PL configuration delta to relevant PL configuration items

a) Therq
1) t
2) t

3) e
1]

b) Atod| should support the task by allowing the user to:

1) 5
2) a

7.6 Product line configuration reporting

7.6.1 P

7.6.1.1

The purp
that show

7.6.1.2
The folloy
a) dispg
b) implg

race status of the PL configuration deltas across configuration items, versions, and baseline

hethod should support the task with the following capabilities:
Facing PL configuration items related to PL configuration delta;

Facing member products related to PL configuration delta;

evision n and revision n+1).

tore PL configuration delta-related PL configuration items;

llow (semi-)automatic consistency check for two different PL configuration versions.

rincipal constituents

Purpose

pse of this subprocess is tojproduce PL configuration management records and status repot

Inputs
ving inputs should be available to perform the process:
sition report of change requests on PL configuration;

mented approved changes on PL configuration.

7.6.1.3

nsuring the completeness and integrity of two different PL configuration versions (d.

the status and history ef\controlled configurations of a product line and individual products.

D54 1
ouactCommes

The following outcome shall be available as a result of the successful implementation of the process: PL
configuration records and status reports are produced.

7.6.1.4

Tasks

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

a) Develop and maintain the PL configuration management status information: Collect management
records and status reports from CM roles for domain assets and member products.
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b) Capture, store and report PL configuration anomaly: Collate the current PL configuration status
against the previous PL configuration status to check PL configuration anomaly from information
correctness, timeliness, integrity, and security.

c) Capture, store, and report PL configuration management data: Produce management records and
status reports of a product line.

7.6.2 Develop and maintain the PL configuration management status information

a) The method should support the task with the following capabilities:

1) tracing links among status reports of multiple CM roles;

2) maintaining consistency of status reports among those of multiple CM roles,
b)[ A tool should support the task by allowing the user to:

1) track status reports of multiple CM roles with their relations;

2) check consistency among status reports of multiple CM roles (semi<)automatically.

7.6.3 Capture, store, and report PL configuration anomaly

a)| The method should support the task with the following‘eapability: consolidating the cfirrent PL
configuration status and the previous PL configuratiomstatus to confirm information cofrectness,
timeliness, integrity, and security.

b)[ A tool should support the task by allowing the  user to record and retrieve the ciyrrent PL
configuration status and the previous PL configuration status.

7.6.4 Capture, store and report PL configuration management data
a)| The method should support the task with the following capabilities:

1) integrating captured status,r¥eports of multiple CM roles of a product line associated with the
same change request;

2) harmonizing reports’in various formats consisting of different attributes because eagh CM role
manages different donfiguration items, versions, and baselines;

3) generating integrated status reports of product line CM performed by multiple CM rojles.
b)[ A tool should support the task by allowing the user to:

1) search, access, and trace status reports of multiple CM roles of a product line associpted with
the'Same change request;

2)™ edit/fill out a template or document of integrated status reports of product line CM performed
by multinle CM raoles
J r

8 Product line configuration management support

8.1 General

The product line CM support supports the following:
a) quality assurance for product line CM;

b) productline configuration change control;

c) traceability management for product line configuration.
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8.2 Quality assurance for product line CM

8.2.1 Principal constituents

8.2.1.1 Purpose

The purpose of this subprocess is to measure the product line CM activities and work products to assure
that the product line CM achieves the planned objectives and qualities by adhering to the defined CM

process.
8.2.1.2
The folloy
a) prod
b) estal
c) quan
d) quali
8.2.1.3
The folloy
a) evidg
b) non-g
mang
c) statu
d) statu
e) best
PL lif
8.2.14

Inputs

ving inputs should be available to perform the process:

ict line CM practices;

lished and managed PL configuration items, versions, and baselines;
fitative and qualitative quality assurance measures for product line CM;

Ly assurance practices performed for other PL lifecycle phases.

Outcomes
ving outcomes shall be available as a result of the successful implementation of the process
nce of the product line CM quality is produced;

onformance issues with their status and results of the product line CM are produced a
ged;

s reports of corrective actions for the product line CM are produced and managed;
s reports of quality trends for the.pfroduct line CM are produced and managed;

practices for product line CM,and proposals for improving quality assurance practices of otH
ecycle phases are documented.

Tasks

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

a)

b)

c)

d)

24

Objed

tively evaluate PL configuration activities: Assure that performed CM processes adhere to t

orgaiization's-process descriptions, standards, and procedures.

Objed
CMp

tively>evaluate PL configuration work products: Assure that work products associated w
Focesses satisfy the stated criteria.

er

th

Communicate and resolve non-compliance issues: Objectively trace, communicate, and resolve non-
compliance issues found during the evaluation of PL configuration activities and PL configuration
work products.

Establish records of quality assurance activities for PL configuration: Identify and record best
practices of PL configuration activities and PL configuration work products found during quality
assurance activities for PL configuration. Proposals that can improve other PL quality assurance
activities are identified and recorded.
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8.2.2 Objectively evaluate PL configuration activities

a) The method should support the task with the following capabilities:
1) selecting or sampling product line CM activities from multiple CM roles (e.g. selection criteria
or sampling method);
2) tracing CM activities with complicated relations across multiple CM roles;
3) evaluating CM activities (e.g. clearly stated criteria) and identifying non-compliance issues
(especially in closely related CM activities of multiple CM roles);
4) identifying quality risks possible in the CM activities of distributed multiple |ICM roles to
cooperate.
b)| A tool should support the task by allowing the user to:
1) access and trace evidence of CM activities from multiple CM roles (especially, CM |activities
defined as having complicated relations across multiple CM roles).and defined CM processes
(e.g. process descriptions, standards, and procedures);
2) trace CM activities with complicated relationships across mtdtiple CM roles;
3) edit/fill out non-compliance issues of CM activities;
4) edit/fill out a quality risk assessment template foryfGM/activities of multiple CM roles.
8.2.3 Objectively evaluate PL configuration work products
a)| The method should support the task with the following capabilities:
1) selecting or sampling product line GM work products from multiple CM roles (e.g.|selection
criteria or sampling method);
2) tracing CM work products with*complicated relations across multiple CM roles;
3) evaluating CM work products (e.g. clearly stated criteria) and identifying non-cqmpliance
issues (especially workproducts in closely related CM activities of multiple CM roles)
4) identifying quality risks possible in the CM work products of distributed multiple CM roles to
cooperate.
b)[ A tool should support the task by allowing the user to:
1) accesS<and trace work products of CM activities from multiple CM roles (especiglly, work
products of CM activities defined as having complicated relations across multiple CM|roles);
2) Strace CM work products from CM activities with complicated relationships across multiple CM
roles;
3) edit/fill out non-compliance issues of CM work products.
8.2.4 Communicate and resolve non-compliance issues
a) The method should support the task with the following capabilities:
1) establishing escalation lines for resolving non-compliance issues when they cannot be resolved
with the appropriate product line CM roles;
2) tracking non-compliance issues throughout the established escalation lines;
3) analysing non-compliance issues if there are any product line CM relevant quality trends;
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4) enabling continuous process improvement of product line CM.
b) Atool should support the task by allowing the user to:
1) edit/fill out a document for non-compliance issues;
2) allow communication links among staffs and managers within the established escalation lines;

3) share the status of non-compliance issues among staffs and managers within the established
escalation lines;

4) dnalyse statistically quality trends of product [ine CM process and work products.

8.2.5 tablish records of quality assurance activities for PL configuration

a) The method should support the task with the following capability: supporting a-témplate for
reporting the results of quality assurance activities for PL configuration (the template includes
quality assurance activities, the status of corrective actions, and quality trends)-

b) A todl should support the task by allowing the user to document a report for.the results of quality
assutfance activities for PL configuration following the documentation template.

8.3 Productline configuration change control
8.3.1 Principal constituents

8.3.1.1 [Purpose

The purplose of this subprocess is to control each change to a constituent product line configuratipn
item as c¢mmonality, variability, the product line, or-aproduct evolves from one baseline to the next.

8.3.1.2 |Inputs

The folloving input should be available(t¢  perform the process: change requests on commonality,
variability, the product line, or a product.

8.3.1.3 |[Outcomes
The folloyving outcomes shall:be’available as a result of the successful implementation of the process
a) adisposition reportof-change requests is produced;

b) appr¢ved changes-are implemented.

8.3.1.4 |Tasks

a) Identify and record change requests for PL configuration: Identify and record change requests,
including owner and configuration of a change request, the rationale of a change request, and scope
of changes, i.e. product line level or product level.

b) Evaluate and coordinate the impacts of change requests on commonality and variability: Analyse
propagation of changes to all affected domain assets, variabilities, individual products, and
product lines. Changes in the product line affect baselines associated with different stakeholders,
participants, developers, or users, and communications among the affected parties are thus
formally established, and opinions of the affected parties should be collected and managed.

c) Verify conformance among relevant configurations in time and space: Check consistencies of
changes among configurations managed in time and configurations managed in space. Because the
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complexity of configurations is high and change impacts are broad and can have several causes, the
reversibility of all affected configuration items and the impacted artefacts should be assured and
guaranteed.

Trace and manage approved changes to baselines: Trace and manage the status of approved changes
and produce a disposition report, including rationales of accepting or rejecting decisions of change
requests, audit trails, and authorization of the modifications.

8.3.2 Identify and record change requests for product line configuration
a)[ The method should support the task with the following capabilities:

1) analysing interrelated change requests on configuration items of product)ling product
management, domain assets, variability models, application assets, and member’ products;

2) defining detailed attributes for interrelated change requests on configuration items qf product
line product management, domain assets, variability models, application assets, and member
products (attributes include requester, date of request, configuration and version idertification
number, and rationale for a change);

3) tracing the interrelated change requests on configuratigm)items of product ling product
management, domain assets, variability models, application assets, and member products.

b)| A tool should support the task by allowing the user to:

1) edit/fill out a form or a template interrelated\change requests on configuration| items of
product line product management, domain assets, variability models, application agsets, and
member products;

2) trace the change requests of domain engineering and application engineering separately.

8.8.3 Evaluate and coordinate the impacts of change requests on commonality and varjiability

a)| The method should support thé,task with the following capability: analysing the [proposed
interrelated changes for the cursrent product line with their impacts on domain assets, |[including
commonality and variability, variability models, application assets, and member productg.

b)[ A tool should support thetask by allowing the user to:

1) trace affected(configuration items of the proposed interrelated changes on domajn assets,
variability madels, application assets, and each member product;

2) enable-gecess to the associated information of the proposed interrelated changes on domain
assets,.variability models, application assets, and each member product;

3) _store the change request information and decisions on the change requests for trackifig change
results on the approved change requests.

8.3.4 Verify conformance among relevant configurations in time and space
a) The method should support the task with the following capabilities:

1) analysing conformance of a product line configuration at a particular point of time for approved
changes;

2) analysing conformance of a product line configuration at a particular point of space (i.e.

version) for approved changes;
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