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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.

The procedures used to develop this document and those intended for its further maintenance

are d¢scribed in the ISO/IEC Directives, Part 1. In particular, the different app
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and does not

ic terms and
adherence to
le (TBT) see

n technology,

edback or questions on this document should be directed to the user’s natiopal standards
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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.

For the successful adoption of the SSPL approach, quantitative management of a product line is essential.
For quantitative management, the quality of product line processes and their work products should be
measured. This is important because a product line deals with products as a portfolio, and its quality
is not limited to a single product but multiple different products. Product line measurements deal with

the quality of[domain assets, the quality of individual products associated with the quality of a.p

line, and the

the number df variabilities and their impacts on the success of a product line. Methods)and t
product line measurements should consider these product line specific aspects.

This documen)t can be used in the following modes:

to provid

adopt SSHL for producing their products;

to provide guidance on the evaluation and selection for methdds and tools for produ
measurerpnent by a product line organization;

to provide guidance on implementing or developing methods and/or tools by specif
comprehg¢nsive set of methods and tools capabilities for Supporting product line measuren

either pr

The ISO/IEC
capabilities o
This document provides processes and capabilities* of methods and tools for variability modellling in
product lines

Other standdqrds in the ISO/IEC 26550, family are as follows: ISO/IEC 26550, ISO/IEC
ISO/IEC 265%2, ISO/IEC 26553, ISO/IEC 26554, ISO/IEC 26555, ISO/IEC 26556, ISO/IEC

ISO/IEC 2655

Vi

Processe;s
applicatig

Processe;s
provided

Processe:
are provi

uality of a product. Besides, for variability management, a product line should m

e guidance on how to perform product line measurement by organizations that w

viders of methods or tools, or both.

6550 family of standards addresses both;engineering and management process
F methods and tools in terms of the critical characteristics of product line develo

and capabilities«of methods and tools for domain requirements engineeriy
n requirements.engineering are provided in ISO/IEC 26551.

and capabilities of methods and tools for domain design and application desi
in ISO/IEC26552.

and-capabilities of methods and tools for domain realization and application real
Hed i ISO/IEC 26553.

B, ISO/IEC 26559, ISO/1EC,26560, ISO/IEC 26561, ISO/IEC 26562 and ISO/IEC 26563.

roduct
basure
pbols of
ant to

ct line

ying a
ent by

es and
bment.

26551,
26557,

g and

bn are

zation

Processes and capabilities of methods and tools for domain testing and application testing are

provided

in ISO/IEC 26554.

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

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

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.
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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.

— Processes and capabilities of methods and tools for product line technical probe are provided in
ISO/IEC 26561.

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

— Processesand capabilities of methods and tools for product line configuration management are

prpvided in ISO/IEC 26563.
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Software and systems engineering — Methods and tools for
product line measurement

1 Scope

This document, within the context of methods and tools that support the product line measurement
and management and that demonstrate the quality of the products and a product line:

— splecifies processes for product line measurement (the processes are described inttertns of purpose,
inputs, tasks and outcomes);

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

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

There pre no normative references in this document.

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

[SO and IEC maintain terminology databases for use in standardization at the following afldresses:

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

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

31
applidation asset
outpuf of a specificapplication engineering process (e.g. application realization) that ma} be exploited
in othgr lifecycle processes of application engineering and may be adapted as a domain asget (3.3) based
on a prfoduct mattagement decision

[SOURCE; ISQ/IEC 26550:2015, 3.2, modified — Notes to entry have been removed.]

3.2
commonality index
index that captures the level of commonality of a feature, subsystem, component or a product line

Note 1 to entry: Commonality index is calculated as a formula such as measure (3.4) or combination of measures
(function). The formula for calculating the commonality index reflects the relative size, effort, complexity, or
importance of features, subsystems, components, or a product line as weights.

Note 2 to entry: Function points is one of the candidate cost estimation methods used to calculate efforts
required for establishing core assets or product line development. A commonality index is used in conjunction
with a function point.

Note 3 to entry: Annex A elaborates on the meaning of commonality and commonality index of the product line.

© ISO/IEC 2022 - All rights reserved 1


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://iecnorm.com/api/?name=6819e06da60e9851d6077eb0ad1bd808

ISO/IEC 26564:2022(E)

3.3

domain asset

output of domain engineering life cycle processes that 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.]

3.4
measure
variable to which a value is assigned as the result of measurement (3.5)

Note 1 to entry—Thetermmmeasures s used to Tefer cottectively to base measures, derived measures, and
indicators.

[SOURCE: ISOYIEC 25000:2014, 4.18]

3.5
measuremeijt
set of operatigns having the object of determining a value of a measure (3.4)

Note 1 to entrly: Measurement can include assigning a qualitative category such ‘as the language of a|source
program (ADA)C, Java, etc.).

[SOURCE: ISOYIEC 25000:2014, 4.20]

3.6
variability index
index that cgptures the level of variations across features, subsystems, components, produkts, or
product lines

Note 1 to entry: Variability index is calculated as a formuta such as measure (3.4) or combination of mg¢asures
(function). The formula for calculating the variability* index reflects the relative size, effort, complekity, or
importance of features, subsystems, components, or\product lines as weights.

Note 2 to entry|: Function points is one of the.candidate cost estimation methods used to calculate the additional
efforts requiref for product development. A ¥ariability index is used in conjunction with a function point

Note 3 to entry: Annex A elaborates on thé meaning of variability and variability index of the product line|

4 Reference model for product line measurement

4.1 Overview

Measurements allow an organization to manage characteristics of software or systems quanfifiably
or countably| Measurements are necessary for measuring performance, estimating and planning
work items, and measuring productivity. soltware and systems product line (SSPLJ engineering and
management manage common platforms and variability and derive individual products based on the
common platform and managed variability. These concepts are not necessary for the development of
single systems and are not considered in single system measurement.

NOTE ISO/IEC/IEEE 15939 describes concepts of measurement for software and systems engineering
projects.

In SSPL, different measures from single system measurement should be established to characterize
the properties of SSPL. Product line (PL) measurements include commonality- and variability-aware
measurement processes, tasks, and their supporting methods' and tools' capabilities. Product line
measurement also includes measurements for the variability model because they are linked to all
processes of product line lifecycles.

2 © ISO/IEC 2022 - All rights reserved
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Productline measurement aims to establish and improve a product line organization's ability to achieve
product line objectives through measurement results to planning, organizing, controlling, or evolving
a product line.

4.2 Reference model for product line measurement

The reference model specifies the structure of supporting processes and subprocesses for a product line
measurement. Figure 1 shows that a product line measurement can be structured into three processes:
product line measurement management, product line measurement operationalization, and product
line measurement support. In the rest of this document, tasks, methods, and tools are described for
processes and subprocesses defined in the reference model.

Each grocess is divided into subprocesses, and each subprocess is described in terms(of|the following
attribytes:

— thg title of the subprocess;

— thg purpose of the subprocess;

— thp inputs to produce the outcomes;
— thp tasks to achieve the outcomes;

— the outcomes of the subprocess.

Product line measurement Product linemeasurement operationalization
management
Product line measurement Product line measurg¢ment
Product line initiation for commonality
measurement planning

Product line Product line measurement Product line measur¢ment
measurement enabling for variability result integratiop
Product line Product line measurement
measurement managing result analysis and reporting

Product line measurement support

Conformance to product line Decision support for product Uncertainty analysis for

raaciranaan aaaaaciieana ot Bradiretlinanaan Irement
HeaStHFemet e etastTremenT proau e emeas

Figure 1 — Reference model for the product line measurement

The product line measurement management process provides managerial supports for planning
product line measurement (e.g. resource estimation, responsibility allocation, success measures),
supports for providing necessary resources, tools, and infrastructures for deploying measurement
plans, and supports for analysing the plan versus the actual status of product line measurement. The
product line measurement management does the following:

— product line measurement planning establishes plans for initiating, operationalizing, and
supporting productline measurement; productline measurement plan includes scope, measurement

© ISO/IEC 2022 - All rights reserved 3


https://iecnorm.com/api/?name=6819e06da60e9851d6077eb0ad1bd808

ISO/IEC 26564:2022(E)

and performance objectives, and strategies of product line measurement, outcomes of major
measurement activities, schedules for product line measurement, and required resources;

productline measurement enabling defines, maintains, and assures the availability of environments,
guidance, and resources necessary to performing product line measurement; environments include
tools to automate the measurement process, collaborative environment, repository to store and
maintain historical data, collected data, calculated results, and reports;

product line measurement managing provides integrated management for the measurement
operationalization; this subprocess reviews the measurement operationalization's actual status
against plans, measurement and performance objectives, controls issues, and takes corrective
actions if necessary.

The product |line measurement operationalization process performs measurement operatigns for
quantifiable ¢r countable management of product line engineering and management. ThiS process
performs mepsurements for variability model, commonality, variability, and individual prpducts
and integratds results to assess product line engineering and management processes and idlentify
opportunitieq for improvements. The product line measurement operationalization dees the follpwing:

product ljne measurement initiation performs pilot PL. measurements and)gradually expahds PL
measuretpnent throughout the entire PL organization; during initiationyparticipants with specific
responsiljilities for data collection are identified; resources are mobilizéd to start PL measurgment;
the PL mgasurement enablers can be improved after pilot PL measutément;

product ljne measurement for commonality performs measurements for processes and artefacts
concerning commonality of a product line; commonality index and formula are defingd and
measured throughout domain engineering and application engineering;

product line measurement for variability performsimeasurements for processes and arfefacts
concerning variabilities of a product line; variability’index and formula are defined and measured
throughopt domain engineering and application erigineering;

product line measurement result integration integrates measurement results of commegnality
and varigbility to characterize properties of a PL; integration protocol is applied to infegrate
measurerpent results of commonality and variability that have gaps in relative sizes, compl¢xities,
and efforts;

product [line measurement .results analysis and reporting perform statistical analysis of
measurernent results from-process stability, capability, and performance; create analysis r¢ports,
and comrhunicate with stakeholders to identify improvement opportunities for stable and dapable
product ljne process appropriate to achieve PL objectives.

The product ljne measutement support process provides the supports required to perform the product
line measuremment eperations and produce reliable measurement results for a product line. To gchieve

these, the productline measurement support does the following:

conform to the
measurement of relevant domain engineering assets and application engineering assets; actions
are taken to resolve nonconformity issues;

decision support for product line measurement supports decision making required during product
line measurement operations such as selecting appropriate measures, interpreting measurement
results, and fining improvement opportunities;

uncertainty analysis for product line measurement calculates uncertainties of measurement
processes and measurement components used to determine the acceptability of product line
measurement; acceptability of product line measurement is assessed through confidence interval
of commonality and variability measurement results.

Identifying and analysing the key differentiators between single-system engineering and management
and product line engineering and management can help the organizations understand the product

4
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line and formulate a strategy for the successful implementation of product line engineering and
management. The key aspects have been defined in ISO/IEC 26550; and Table 1 shows the category of

the cri

tical aspects.

Table 1 — Key aspects for identifying product line measurement tasks

Category Aspects

Reuse

application engineering, domain assets, domain engineering, product

management platform, reusability

management,

Variability management

binding, variability

Complexity manage-

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

ment

ture, traceability

Qualit

P management |measurement and tracking, cross-functional verification and validation

The
line
meas
proceg

Af
n{g
p4

Bi
sh

Ca

be
Cd

configurability should be selected, and appropriate data should be collected.

D
bd

Dq

variability models, eginmonality, and variability.

En

support product line measurement should be enabled.

f%owing is the description for each aspect concerning product line measurement

asurement processes and tasks shall be identified based on these dspects. The
ement concerns are to enable the organization to understand~product line
ses, subprocesses, tasks, methods, and tools' capabilities.

plication engineering: Not only individual products produced-through applicatio
ed to be measured like a single system, but application:engineering processe
rticipate in measurements of variability models, commonality, and variability.

hding: Impacts of binding times on product line_@bjectives such as reusability 3
ould be measured or considered when a productdine is characterized.

tween relevant subprocesses of two engih€ering processes.

nfiguration: Measures to charagterize configuration complexity, configurati
main asset: Measures to characterize domain assets should be selected, and props
obtained.

main engineering:\Domain engineering processes should participate in mea

abling technelogy support: Resources and infrastructures necessary to initiate

The product
product line
measurement

N engineering
5 should also

ind flexibility

llaboration: Participants of domain and application engineering should closely collaborate with
each other and with management roles because product line measurement activities 3

re performed

bn space, or

br data should

surements of

operate, and

cts should be

H be collected.

— Measurement and tracking: Product line measurement processes and their artefa
measured and controlled.
— PlatermrMeastrestocharacterize platformsareselected andappropriate datasheul

determine their influences on the achievement of product line objectives.

be measured for identifying improvement opportunities.

efficiencies, supporting the reusability of a product line.

©150/1
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Reference architecture: The impact of decisions made for designing a reference architecture should

Reusability: Reusability is one of the significant measurement objects in product line measurement.
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Traceability: Traceability is one of the significant measurement objects in productline measurement.
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measurement should be validated and verified when the needs arise.

5

Product line measurement management

5.1 General

The product line measurement management supports the following:

Cross-functional validation and verification: Artefacts, processes, and tasks related to product line

Variability: Variability is one of the significant measurement objects in product line measurement.

a) productl
b) productl

c¢) productl
5.2 Produg
5.2.1 Pring

5.2.1.1 Purn

The purpose
measurement

ne measurement planning;
ne measurement enabling;

ne measurement managing.
't line measurement planning
ipal constituents

pose

of this subprocess is to produce and coordinate/aypractical and workable produ
plan.

The product
line measure

of major meaurement activities, success measures, schedules for measurement including ent
criteria, and required resources to accomplish thg:purpose of measurement.

The scope an
and variabilit|
as product lin|

5.2.1.2 Inp
The following
a) PL busing
b) productl
<)

organizat

ine measurement planning determines the<séope of the measurement, goals of p
ent, strategies of product line measurenient, product line objective measures, out

strategies of product line measurement include how the measurements of comm
y of a product line are perfoymed at processes when an important decision is mad
e technical probe, productline transition, and scoping.

its

inputs should be,available to perform the process:
ss objectives;

ne trausition plan (from ISO/IEC 26562);

ional standard PL processes.

ct line

roduct
comes
Fy/exit

pnality
b, such

NOTE
adoption.

5.2.1.3 Outcomes

Annex B provides an exemplary measurement for quantitatively clarifying the objectives of SSPL

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

a)

Product line measurement is planned, including the scope, measurement and performance

objectives, and strategies of product line measurement, outcomes of major measurement activities,
schedules for product line measurement, and required resources.

b)

Required

Product line measurement plans are approved.

resources and supporting technologies are formally requested and committed.

©ISO/IEC 2022 - All rights r
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Measurement and performance objectives are described as quantitative or qualitative objectives.
The objectives can include the use of statistical and other quantitative techniques or can possibly not
include them.

5.2.1.4 Tasks

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

Identify strategies for measurement operationalization: Define product line measurement scopes

and measurement and performance objectives from selected PL business objectives, and thereafter
identify strategies that guide measurement operationalization.

configuration items, applicable policies, PL-specific measurement process, schedule,

sign responsibility for measurement operationalization: Define roles, respen
neral principles, and management expectations for performing PL measurement of

fine success measures for measurement operationalization: Define measures, inc
teria used for quality evaluation and insight into product line measurement perfor

timate adequate resources needed for measurement operationdlization: Ident
forts, schedule, supporting technologies, and costs for product liné measurement to

cument product line measurement plans: Consolidate, réview, approve, and
measurement plans. Acquire formal commitment for theyrequired resources a
Chnologies. Plans include PL measurement responsibilities and authorities, criteria

d resources.

Identify strategies for measurement operationalization

Measurement and performance objectivésare primarily able to track PL business objec
hnization uses statistical and quantitative techniques to develop the measurement an
7es traceable to the achievement of PL business objectives.

e method should support the task with the following capabilities:

plan;
assessing the organization's ability to achieve PL business objectives;
tailoring PL organization's product line measurement process;

establishing a strategy for product line measurement, including measurement anc
objectives, success measures, evaluation criteria, and measures for strategy eval

fog) should support the task by allowing the user to:

a)
b) As
ge
c) Dg
cr
d) Es
ef
d) D
PL
te
an
5.2.2
NOTE
PL org
objecti
a) TH
1)
2)
3)
4)
b) A
1)
2)
3)

©150/1

H

sibilities and
eration.

uding quality
mance.

fy resources,
be performed.

ocument the
d supporting
r identifying
support tools,

tives. A mature
1 performance

analysing product line context based on PL business objectives and the product line transition

performance
hation.

access PL business objectives and product line transition plans;

refer to statistical and quantitative measurement and performance data of s
development or a PL development if possible;

ingle product

allow communication and discussion about alternatives of PL strategies with participants for

selecting crucial components of a measurement strategy.
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5.2.3 Assign responsibility for measurement operationalization

NOTE PL measurement has two additional dimensions, i.e. the measurement for commonality and
variability. Business performance primarily depends on the performance of commonality- and variability-
relevant processes. The degree of product line commonality and variability and performance are acquired
from mature manageable, controllable, and predictable processes. Roles and responsibilities for measurement
operations are defined from the two additional dimensions and those for managing and controlling performance
at other various work levels.

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

1) analysing critical roles, responsibilities, general principles/rules for measurement data

colle

tion, and expectations for Pl measurement;

2) collat
data

ing required roles, responsibilities, and general principles/rules for measif]
collection, and expectations with their candidate roles and responsibilities’ of

organization structure;

3) decid
taked

b) Atool shq
1) acces

2) distr
adhe

ement
the PL

ing on roles and responsibilities of measurement data collection, reporting, and who

the reports, including general principles and rules adhered to.
uld support the task by allowing the user to:
s the PL organization structure;

bute defined roles and responsibilities, including their general principles and
ed to relevant participants of a PL.

5.2.4 Define success measures for measurement operationalization

a) The meth

od should support the task with the following capabilities:

1) defin

ng success measures that can tieJneasurement operations of multiple dimensi

measjurement goals;

2) definjng formulae of success .measures covering associated measures of produ

mang

3) ident
4) estab
mang

b) A tool shq

1) acces

gement, domain engineerifg, and application engineering measurement activities;
ifying actionable product line management processes and tying them to success meg

lishing tracking mechanisms with measurement operations of multiple dimensio
gement processes to collect and support success measures.

uld supportthe task by allowing the user to:

s the-overall objectives of a product line, strategies, and processes;

rules

ons to

t line

sures;

hs and

2) colle

tand support success measures through established tracking mechanisms.

5.2.5 Estimate adequate resources needed for measurement operationalization

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

1) providing factors that should be considered for the estimation of PL measurement;

2) analysingrelations among factors using historical data built for the previous PL or for products
produced before adopting PL.

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

1) access historical data for managing the performance of the previous PL and appropriate single
products;
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2) (semi-)automatically calculate estimation results;

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

5.2.6 Document product line measurement plans
a) The method should support the task with the following capabilities:

1) providing the documentation standard for a product line measurement plan (the contents
of the plan include stakeholder, measurement strategy, measurement processes used, and
estimates, staffing including required training);

2)[providing examptes for eacit product e MeasSuTement pial (ter.
b) Atool should support the task by allowing the user to:

1)| edit/fill out a product line measurement plan using an editable and changeable t¢mplate;

2)| maintain the version control of the product line measurement plan'documents;

3)[ share the product line measurement plan with the stakeholders:
5.3 Productline measurement enabling
5.3.1 | Principal constituents

5.3.1.1 Purpose

The plirpose of this subprocess is to establishcthe product line organization's ability fo accomplish
produg¢t line measurement and performance<ebjectives toward achieving PL business |objectives by
providing the required environments and resources necessary to support and operationalize product
line mgasurement.

5.3.1.2 Inputs
The following inputs should bé available to perform the process:
a) prductline measurement plan;

b) arn organization's\possible infrastructure and human resources.

5.3.1.3 Outcomes

The fo]lowing outcomes shall be available as a result of the successful implementation of the process:

P2 ava anallad

Pr et i o noci ot Azl ot e o d o Brcoac
a UUL L ITIIU ITIIUCAdOUT CITIVIIU CIHIVII VITITICIILO dITu T LovuIlI Ll O dI'U CITdUICL U,

b) Guidance for measurement operationalization is provided.

NOTE Product line measurement environments include tools, approaches, methods, and communication
channels among different measurement roles, responsibilities, and accountabilities of varying levels of
abstractions, i.e. product line organization level, domain level, and member product level. Measurement
environments include resources necessary for product line measurement. Resources include facilities, skilled
staff, and logistics required to measure integrated software and systems product line as a whole, each member
product, and system or software modules.
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5.3.1.4 Tasks

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

a) Enable product line measurement environment: Provide infrastructure and human resources
necessary to carry out the product line measurement plan.

b) Define index, formula, and integration protocol for commonality and variability measurement:
Identify index, formulae, and integration protocols to manage commonality and variability in the
organization's set of standard PL processes. If a PL organization has statistically analysed results,
indices and formulae are defined using statistical analysis results. Integration protocol is an
accurate and reliable means for quantifying business objectives' overall achievements by combining

commond Vanda variap Y, asUu asured w a casu

PTOTOCOI|S.

c) Provide guidance for measurement operationalization: Define guidance for accurate and\conpistent
data coll¢ction and measurement throughout domain engineering, application engineering, and
managenjent processes and provide guidance for coordinating commonality~and varfability
measuretnent issues among roles and responsibilities of management, domain-engineering, and

applicatiqn engineering.

d) Enable nleasurement environments for quantifying measurement opérationalization: Establish
a product line organization's ability to quantitatively manage the performance of measufement

operatio1s.

5.3.2

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

1y

2)

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

1y

2)

5.3.3

measurement

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

1y

2)

3)

4)

5)

10

Enable product line measurement environment

estimating required infrastructures and human resources with essential capabilities based on
prodiyict line measurement plans; estimation~¢an be done using historical data, product line
community benchmark, or divide and conquer;

mobilizing estimated required infrastruetures and human resources.

accegs information necessany for estimating required infrastructures and human respurces
with pssential capabilities based on product line measurement plans;

tie mobilized infrasttuctures and human resources for integrating measurement results
colle¢ted multiple dimensions of a product line.

Definle index; formula, and integration protocol for commonality and variability

defining measures for a product line objective balanced across multiple dimensions of a
product line (dimensions include commonality and variability management);

defining indices and formulae based on measures that provide insight into commonality and
variability issues or concepts; Formulae can be defined at product level and PL level;

validating indices, formulae, and measures whether they are easily understood, communicated,
quantified, and collected;

identifying actionable product line management processes and tying them to measures for a
product line objective;

defining ways to combine commonality and variability measurements performed with
different measurement protocols to quantify the overall achievements of business objectives;
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6) establishing tracking mechanisms to collect and support measures for a product line objective.

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

1) share product line objectives, measurement and performance objectives, and organizational
standard PL processes;
2) provide data collection form and record the collected data with the form;
3) (semi-)automatically calculate the values of measure and formulae, and determine the degrees
of indices;
4) _provide data pre-processing (outliers, consistency check, cross-reference check, etc.);
5)| analyze measurement results (quantitatively and statistically);
6)| express the results with appropriate charts;
7)| collect and support success measures through established trackingmechanisms,
5.3.4 | Provide guidance for measurement operationalization
a) The method should support the task with the following capabilities:
1)| defining what to measure, why measured, when,-how, and who perform measurements
from organizational management, domain engineering, and application engifgeering, asset
management, and technical management dimefisions by considering both their{artifacts and
processes;
2)| guiding follow-up key actions after productiine measurement;
3)| developing exemplary product line measurements in each dimension, including how different
dimensions are linked.
b) A tool should support the task by allowing the user to:
1)| access a product line context, knowledge, and experiences of measurements in|both product
line engineering and single product development;
2)| edit guidance and share it for product line measurement operationalization.
5.3.5 | Enable measurement environments for quantifying measurement operationplization
a) The method should support the task with the following capabilities:
1)| refining actionable measurement tasks for quantifying product line measurement operations;
2)L_establishing measurement mechanisms for guantifying product line easurement
operationalization.

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

1) access best practices or benchmarks of quantifying measurement operations of a product line;

2)

accrue measured data from product line measurement operations;

3) connect a stable measurement environment with communication channels to share

measurement issues concerning quantification and resolve conflicts.

© ISO/IEC 2022 - All rights reserved
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5.4 Productline measurement managing

5.4.1 Principal constituents

5.4.1.1 Purpose

The purpose of this subprocess is to monitor, control, and improve product line measurement planning,
measurement enabling, operationalization, and support. This subprocess monitors measurement
tasks and their effectiveness and correctness concerning commonality and variability. Appropriate
corrective actions and improvements are made following their consequent achievements.

5.4.1.2 Inp

The following
a)

product

measurernent operations;

b) enabled
c) guidance
d) dataelem

5.4.1.3 Outicomes

The following
appropriate ¢

5.4.1.4 Tas

The organizat

a) Review npjeasurement operationalization status with success measures: Integrate data elg

from mea
results
operation

[e

b) Control if

measuretnent operations and supports and determine appropriate corrective actions to 4
ne measuregment goals and their consequent achievement of product line objectives

product

its
inputs should be available to perform the process:

ine measurement plan, including measurement objectives and success measy

roduct line measurement environments;
for product line measurement operationalization;

ents collected from each measurement role, responsibility, and accountability.

outcomes shall be available as a result of the.successful implementation of the p
brrective actions and improvements are made.

ks

ion shall implement the followingtasks with respect to the process:

surement tasks and reports from the roles and responsibilities that use measuj
nd then determine thé value of success measures to know the measul
alization status.

sues on measurenient operationalization: Identify root causes of obstacles of suc

c) Make cor
actions

actions, ajndvécord lessons learned.

rective-actions on measurement operationalization: Enable corrective or improy
product line measurement operations and supports, track the results of cor

res of

[OCEeSS:

ments
ement
ement

ressful
chieve

D

ement
rective

5.4.2 Review measurement operationalization status with success measures

a) The meth

od should support the task with the following capabilities:

1) defining right data elements and their right collection points (source of data elements required)
of product line measurement operations;

2)

ensuring that data elements and collection points are well-harmonized across product line

organization management, domain engineering processes, application engineering processes,

and a

3)
meas

12

sset management processes;

urement accuracy);

defining success measures (e.g. measurement accuracy variance when a success measure is
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estimating the baseline of the defined success measures;

representing the status of product line measurement operations with the success measures

based on baselines versus actual values.

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

collect and calculate formulae of success measures (semi-)automatically;

generate and express degrees of success of product line measurement operations graphically;

share degrees of success of product line measurement operations with relevant roles.

1)

2)

3)
5.4.3
a) TH

Control issues on measurement operationalization

e method should support the task with the following capability: identifying

product line

basurement activities that should be controlled after finding control-issues on| product line

basurement operationalization based on degrees of success.

ool should support the task by allowing the user to notify productliné measuremeit activities to

controlled.

Make corrective actions on measurement operationalization

e method should support the task with the following capabilities:
analysing root causes of the gaps between plarbversus actual values of success m
deriving improvement needs and action items for product line measurement ope

decomposing and assigning refined.foles and responsibilities (i.e. product li
domain engineers, application engineers, or configurators) to the relevant
management, domain engineering; and application engineering participants of
operations.

fool should support the task'by allowing the user to:

find roles related to aetion items for the assignment;

Lasures;
rations;

ne engineers,
product line
measurement

let relevant participants know their roles and responsibilities for delivering corré¢ctive actions;

share relations’of action items with related roles.

roductline measurement operationalization

b) A
be
5.4.4
a) TH
1)
2)
3)
b) A
1
2)
3)
6 Pi
6.1 ¢

Feneral

The product line measurement operationalization supports the following:

a) pr
b) pr
c) pr
d) pr
e) pr

oduct line measurement initiation;

oduct line measurement for commonality;
oduct line measurement for variability;
oduct line measurement results integration;

oduct line measurement results analysis and reporting.

© ISO/IEC 2022 - All rights reserved

13


https://iecnorm.com/api/?name=6819e06da60e9851d6077eb0ad1bd808

ISO/IEC 26564:2022(E)

6.2 Productline measurement initiation

6.2.1 Principal constituents

6.2.1.1 Purpose

The purpose of this subprocess is to simulate and check PL measurement enablers, i.e. environments and
resources, against PL. measurement plans. This subprocess ensures that the enabled PL measurement
settings are able to understand PL development and operation progresses toward achieving the PL
business objectives.

6.2.1.2 Inppts

The following inputs should be available to perform the process:
a) productline measurement plan;

b) guidancelfor measurement operationalization;

c) enabled groduct line measurement environments and resources.

6.2.1.3 Outicomes

The followin

Revised PL mpasurement guidance and enablers are initiated.

6.2.1.4 Tasks

The organization shall implement the following tasks\#ith respect to the process:

a) Identify

persons

and persqns who use the results to improve organizational PL process improvements.

b) Mobilize

measurernent participants.

c) Initiate PL. measurementoperation: Integrate and implement for starting enabled PL measuf
for collecting, recording,.tracking, and reporting of PL measurement operations within and
participapts of PL.

d) Perform
operatio
in advan

g outcome shall be available as a result of the successful implementation of the p

lesponsible to collect data, persons to integrate, analyse, and manage the collecte

resources for PL measlrement operation: Share inputs for PL initiation w|

for'evaluating and improve PL measurement participants, environments, and res

[OCESS:

FPL measurement participants: Determine who collect data, to whom data are re;L?rted,
and stakgholders who are affected by the*measurement analysis results. Participants i

clude
 data,

ith PL

ement
across

ement
purces

irreliminary PL measurement: Start pilot PL. measurement with initiated PL measut

e\ifnecessary.

6.2.2 Identify PL measurement participants

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

1) assigning measurement roles and responsibilities to appropriate PL organization units of a PL
organization chart;

2) assigning data collection responsibility to an appropriate PL participant of a PL organization
unit.

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

1) acce

14

ss PL organization chart;
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2) share measurement guidance appropriate to its responsibility with each participant.

6.2.3 Mobilize resources for PL measurement operation

a)

b)

6.2.4 | Initiate PL measurement operation

a)

b)

6.2.5 | Perform preliminary PL measurement

b)

The method should support the task with the following capabilities:
1) training qualified human resources for necessary responsibilities of PL. measurement;
2) checking qualifications of human resources for PL. measurement;

3) aligning gaps between required and mobilized qualifications of human resources;

4) —defininsfrefining-evaluation-eriteriafor-the-efficiency-ofmobilized-humanresenyces.
A tool should support the task by allowing the user to:
1)| access the qualification of human resources to be mobilized;

2)| record gaps between required and mobilized qualifications of human resourfes to have a
chance to improve their qualifications;

3)[ monitor the efficiency of mobilized human resources following/evaluation criterip.

The method should support the task with the following capability: integrating PL [measurement
pdrticipants and enablers for collecting data within and across PLs, integrating and analysing
measurement results, and reporting and mandging the performance of achieying business
oljectives.

A tool should support the task by allowingthe user to:

1)| interconnect support tools of.enabled PL measurement environments and fesources for
starting PL measurement procedures;

2)| check and change the interconnected support tool settings for PL. measurement dperation.

The method shouldSupport the task with the following capabilities:

1)| evaluating ‘that preliminary PL measurement results and their interpretation f¢d to relevant
processés.are appropriate to improve its process and take corrective actions;

2)| findinginadequate PL measurement enablers and recommending improvement actions.

A toolshould support the task by allowing the user to:

1) collect feedback from measurement users;

2) record and share agreed on improvement actions for PL. measurement enablers.

6.3 Product line measurement for commonality

6.3.1 Principal constituents

6.3.1.1 Purpose

The purpose of this subprocess is to quantify the characteristics of commonality and evaluate the
performance of PL commonality against the associated PL business objectives, measurement and
performance objectives, risks, and problems.
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6.3.1.2 Inputs

The following inputs should be available to perform the process:

a) commonality indices, formulae and other measures;

b) guidance

for measurement operationalization;

c) enabled product line measurement environments and resources.

6.3.1.3 Outcomes

The following
a) Indices, f{

b) Degree of
the integi

c) Qualityo

6.3.1.4 Tas
The organizat

a) Identify
compone
the strud
commona
selection

b) Apply co
phases o}
of comm
COmmons

d) Measure
degree o
required

e) Commun
(R&R): H
performe]
improven
COmMmMmona

brmulae, and other measures for commonality are selected or newly defined.

commonality index is determined by integrating commonality measurement resul
ation protocol.

F commonality measurement and improvement actions are documentéd.

ks
ion shall implement the following tasks with respect tothéprocess:

commonality for measurement: Analyse commodn elements of domain asset
hts, interfaces, ports, textures), their reuse structures, and their relationships

ture for measuring the degree of commonality at product level and PL level.
lity indices, formulae, and other measures-if necessary, and Acquire approval

5 from the management role.

iterations of a product line to start and finish data collection and compute the
nality index. Data for determining commonality index are collected with the ide
lity structures and relationships among elements of the structure.

and determine the degreeof PL commonality: Integrate the formulae to determi
product line commonality. The formula for integrating commonality formulae
hnd the formula shetild be defined by the PL Measurement Enabling process.

cate and escaldte commonality measurement issues to relevant roles and responsi
valuate determined degrees of commonality indices, the values of measure

hents of-measures, indices, formulae, procedures, environments, and resourg
lityeasurement.

NOTE1 Co
systems are ob

Ofess:

s with

s (e.g.
within
Select
or the

mmonality index and formula for PLE measurement: Determine the point of tiges or

value
ntified

ne the
ran be

pilities
5, and

d measurement procedures against the specified quality criteria and derive potential

es for

tained from the feature model, product line architecture, and detailed domain design.

ftware

NOTE 2 Formulae are defined for computing the degree of commonality at product level and at PL level,
respectively. The degree of commonality index at product level is integrated into the degree of commonality
index at PL level.

Commonality

EXAMPLE 1

16

index (CI) of a component can be calculated with the formula in Example 1.
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is the CI of a component i;
is the priority of a component i (e.g. Strategic: 1, High-priority: 1/2, Basic: 1/3);
is the number of products of a product line that reuse the component i.

score for a component takes a value between 0 and N, where N is the number of products of a

product line. CI value for a product line, Cp can be calculated with the formula in Example 2.

EXAMPLE 2
N Ne o
Lt =11
cj=5=t
1w
where

Cy is the CI score for a product line;

N is the total number of components of a product line;

N is the total number of products of a product line.

Produgt line effort, P,, can be estimated using CI and function point (FP) of a component.
EXAMPLE 3
NC 1
i=1 1
where
P, is the PL effort;
E is the FP for component i:
NC NC
. D SLINND Wt
The vdlue of the P, is between — and —.
NNC -0
6.3.2 | Identify commenality for measurement
a) THe methodsshould support the task with the following capabilities:

1)| deriving measurement objectives for commonality (e.g. cost reduction throujgh optimized
compmonality) from overall measurement and performance objectives and|product line
business objectives;

2) keeping derived measurement objectives for commonality traceable to overall measurement
and performance objectives and product line business objectives;

3) identifying and prioritizing the information needs for understanding characteristics and
sub-characteristics of commonality (e.g. optimized amount of commonality for preventing
carnivalization from organization aspect);

4) selecting or newly defining indices, formulae, or other measures if necessary, that satisfy the
information needs of commonality measurement; Statistical and quantitative techniques can
be used;

5) selecting common elements (e.g. components, interfaces, ports, textures) of domain assets by

analysing commonalities, their reuse structures, and their relationships within the structure
for measuring the degree of commonality;
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6) checking the feasibility of formulae, e.g. whether weights of a formula and relation among
dependent and independent variables are appropriate or have reasonable rationales;

7) identifying data collection requirements (i.e. data elements and source) of commonality

meas

urement;

8) adapting data quality criteria to commonality measurement.

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

1) record measurement objectives for commonality and keep them traceable and updated;

fill out a template or a document for defining objectives, information needs, characte

2) edit/

sub-g
3) place
4) wusen

procg

6.3.3 Apply
a) The meth

1) integ
engin

2) defin

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

1) captyre and record (manually or automatically under tool support) required raw measut
'rom data sources in product line engiiieering processes for commonality measurement;

data

2) compute the values of commonality indices at product level and PL level;

haracteristics, and data collection requirements of commonality measurement;
indices, formulae, and other measures for automatic calculation;

ecessary enabling systems or services for measurement, raw data collection, da
ssing and analysis, result representation, and corrective actions.

r commonality index and formula for PL measurement

od should support the task with the following capabilities:

eering processes;

ing ways to integrate distributed data for applying the commonality index and forn

istics,

a pre-

Fating measurement processes for raw data collection into the relevant produkt line

hula.

ement

3) compute the values of defined formulae for measuring commonality at product level §nd PL

level.

6.3.4 Measpre and determiné:the degree of PL commonality

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

1) wvalid

determining'the degree of PL commonality;

hting collected data, values of commonality indices, and formulae used for measuri

2) definrng ways to integrate distributed data, values commonality indices, and formulae.

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

hg and

1) access and integrate distributed data and values necessary to compute the degree of PL
commonality;

2) compute and record the degree of PL commonality using the defined formula.

6.3.5 Communicate and escalate commonality measurement issues to relevant roles and
responsibilities (R&R)

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

1) checking data integrity collected from product line engineering processes (data quality
evaluation criteria can be used);

18

©ISO/IEC 2022 - All rights r

eserved


https://iecnorm.com/api/?name=6819e06da60e9851d6077eb0ad1bd808

ISO/IEC 26564:2022(E)

2) evaluating whether commonality measurement results are appropriate to perform causal

analysis and define corrective actions;

3) analysing commonality measurement issues according to PL business objectives, measurement

and performance objectives related to commonality, etc.
b) A tool should support the task by allowing the user to:

1) collect voice of participants during commonality measurement;

2) share measurement issues for PL. commonality from commonality index to the degree of PL

commonality with appropriate participants and stakeholders;

3)| record communication results of PL commonality measurement issues.
6.4 Productline measurement for variability
6.4.1 | Principal constituents

6.4.1.1 Purpose

The plirpose of this subprocess is to quantify the characteristics’ of PL variability as

produ¢t line objectives, goals, risks, and problems.

6.4.1.2 Inputs

The fo]lowing inputs should be available to perform:the process:
a) commonality indices, formulae, other measures;

b) guidance for measurement operationalization;

c) enabled product line measurement environments and resources.

6.4.1.3 Outcomes

sociated with

The fo]lowing outcomes shall be available as a result of the successful implementation of the process:

a) Indices, formulae, and other measures for variability are selected or newly defined.

b) Deggree of commonality index is determined by integrating variability measuremen|

the integration protocol.

c) Quality-6fvariability measurement and improvement actions are documented.

6.4.1. Tasks

k results with

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

a) Identify variability for measurement: Analyse variable elements of domain assets (e.g. components,
interfaces, ports, textures), application-specific variable elements, their reuse structures, and their
relationships within the structure for measuring the degree of variability at product level and PL
level. Select variability indices, formulae, and other measures if necessary, and acquire approval for

the selections from the management role.

b) Apply variability index and formula for PL. measurement: Determine the point of times or phases or
iterations of a product line to start and finish data collection and compute the value of variability
index. Data for determining variability index are collected with the identified variability structures

and relationships among elements of the structure.
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d)

Measure and determine the degree of PL variability: Integrate the formulae to determine the

degree of product line variability. The formula for integrating variability formulae can be required,
and the PL measurement enabling process should define the formula.

Communicate and escalate variability measurement issues to relevant R&R: Evaluate determined

degrees of variability indices, the values of measures, and performed measurement procedures
against the specified quality criteria and derive potential improvements of measures, indices,

formulae,

procedures, environments, and resources for variability measurement.

Variability index (VI) score of a component can be calculated with the formula in Example 1.

EXAMPLE 1

Vi =(N-rf)xF

where

V; is the VI score of a component i;

B is the priority of a component i (e.g. Strategic: 1, High-priority: 1/2,Basic: 1/3);

ri is the number of products of a product line that reuse the component i;

N is fthe total number of products in a product line.

The VI score fpr a component takes a value between 0 and N. VI feréa product line can be calculatdd with
the formula i) Example 2.
EXAMPLE 2
A
PZON
where

Vp is|the VI score for a product line;

N¢ is|the total number of components of a product line;

N is|the total number of products of a product line.

6.4.2 Identify variability formeasurement
a) The method should stipport the task with the following capabilities:

1) deriviing measurement objectives for variability (e.g. cost reduction through optjmized
variapility),from overall measurement and performance objectives and product line bysiness
objedtives;

2) keeping derived measurement objectives for variability traceable to overall measurement and
performance objectives and product line business objectives;

3) identifying and prioritizing the information needs based on objectives for understanding
characteristics and sub-characteristics of variability;

4) selecting or newly defining indices, formulae, or other measures if necessary that satisfy the
information needs of variability measurement; statistical and quantitative techniques can be
used;

5) selecting variable elements (e.g. components, interfaces, ports, textures) of domain assets by

analysing variabilities, their reuse structures, and their relationships within the structure for
measuring the degree of variability;
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6)

7)

8)
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checking the feasibility of formulae, e.g. whether weights of formula and relation among
dependent and independent variables are appropriate or have reasonable rationales;

identifying data collection requirements (i.e. data elements and source)
measurement;

adapting data quality criteria to variability measurement.

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

1)
2)

of variability

record measurement objectives for variability and keep them traceable and updated;

edit/fill outa template or a document for defining objectives, information needs, c

aracteristics,

3)
4)

6.4.3
a) TH
1)

2)
b) A
1)

2)
3)

6.4.4
a) Ti
1)

2)

sub-characteristics, and data collection requirements of variability measuremen
place indices, formulae, and other measures for automatic calculation;

use necessary enabling systems or services for measurement, raw data collect
processing and analysis, result representation, and corrective actigns-

Apply variability index and formula for PL measurement
e method should support the task with the following capabilities:

integrating measurement processes for raw data gollection into the relevant
engineering processes;

defining ways to integrate distributed data for@pplying variability index and for
ool should support the task by allowing the'user to:

capture and record (manually or automiatically under tool support) required raw
data from data sources in productlifie engineering processes for variability mea

computing the values of variahility indices at product level and PL level;

computing the values of(defined formulae for measuring variability at produc
level.

Measure and determine the degree of PL variability
e method sheuld support the task with the following capabilities:

validatitig collected data, values of variability indices, and formulae used for n
determining the degree of PL variability;

defining ways to integrate distributed data, values variability indices, and formu

S

ion, data pre-

product line

mula.

measurement
burement;

level and PL

easuring and

ae.

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

1) access and integrate distributed data and values necessary to compute the degree of PL

2)

variability;

compute and record the degree of PL variability using the defined formula.

6.4.5 Communicate and escalate variability measurement issues to relevant roles and
responsibilities (R&R)

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

1y

checking data integrity collected from product line engineering processes
evaluation criteria can be used);
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2) evaluating whether variability measurement results are appropriate to perform causal analysis
and define corrective actions;

3) analysing variability measurement issues according to PL business objectives, measurement
and performance objectives related to variability, etc.

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

1) collect voice of participants during variability measurement;

2) share measurement issues for PL variability from variability index to the degree of PL

varia

bility with appropriate participants and stakeholders;

3) recoy
6.5 Produs
6.5.1 Prind

6.5.1.1 Pur

The purpose
measurement

6.5.1.2 Inp
The following
a) PL measu

b) results off

c) defined iftegration protocol;

d) enabled p

6.5.1.3 Outicomes

The following

a) Formulagd
defined.

b) PL measu

d communication results of variability measurement issues.
't line measurement result integration
ipal constituents

pose

of this subprocess is to quantify the characteristicscof-a product line cong
and performance objectives and product line business objéctives.

its
inputs should be available to perform the pragess:
rement plans;

PL measurement for commonality and variability;

roduct line measurement enydironments and resources.

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

reflecting the.gaps between commonality and variability indices are selected or

remefitresults are integrated and computed.

c) Qualityo

f Plymeasurement and improvement actions are documented.

erning

CESS:

newly

6.5.1.4 Tasks

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

a) Identify gaps for integration among commonality and variability indices: Determine weights for
commonality and variability indices of different complexities, efforts, and sizes.

b) Integrate commonality and variability indices: Select or newly define integration formulae by
applying integration protocol and quantify the overall achievements of business objectives by
combining commonality and variability measurements measured with different measurement

protocols
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Communicate and escalate PL measurement issues to relevant R&R: Share measurement and
interpreted results with relevant R&R so that R&R uses the measurement results to make decisions
and take corrective actions, manage risks, and improve processes.

6.5.2 Identify gaps for integration among commonality and variability indices

a)

b)

6.5.3 | Integrate commonality and variabilityZindices

b)

The method should support the task with the following capabilities:

1) determining commonality and variability indices used for checking the achievement of the
specific business objective;

2) determining benchmark, weights, and formulae for integration among commonality and
variability indices (aggregated index can be used to ensure that the importancg of individual
indices is not ignored);

3)| selecting ways to test existing gaps between selected commonality and variabilitly indices;

4)| selecting or newly defining appropriate formulae reflecting the gaps between|commonality
and variability indices.

NOTE Integration protocol includes formulae for integration, where formulae are ddfined by using
weights and selected commonality and variability indices.

A tool should support the task by allowing the user to:
1)| test gaps between selected commonality and variability indices;

2)| compare candidate formulae to select an appropriate one.

The method should support the task with the following capabilities:
1)| providing ways to apply integration protocol;

2)| quantifying the overall achievements of business objectives by combining commonality and
variability measurements-using formulae.

A tool should support the‘task by allowing the user to:
1)| access and integrate values of commonality and variability indices;

2)| compute-and record the degree of PL variability using the defined formulae.

6.5.4 | Communicate and escalate PL measurement issues to relevant roles and responsibilities

(R&R)

a)

b)

The method should support the task with the following capabilities:
1) checking integrity of collected data at PL level;

2) evaluating whether PL measurement results are appropriate to perform causal analysis and
define corrective actions;

3) consolidating commonality and variability measurement issues at PL level.

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

1) collect voice of participants during PL. measurement;

2) share PL measurement issues with appropriate participants and stakeholders;

3) record communication results of PL. measurement issues.
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6.6 Productline measurement result analysis and reporting
6.6.1 Principal constituents

6.6.1.1 Purpose

The purpose of this subprocess is to analyse PL measurement results and report the results to relevant
stakeholders in a timely, usable way to support decision making and take corrective actions, manage
risks, and proceed with improvements.

Results are reported to decision process participants, technical and management review participants,

- - afalaWidsYalWidnlalal EalaValoAl
and pI'Odl.lCtl e g process mprovement processowners {150/ =G/ e e 220977

NOTE Annex C provides example capability maturity levels of SSPL measurement process. SSPL measufrement
process improyement can be planned with the current and desired maturity level.

6.6.1.2 Inppts

The following inputs should be available to perform the process:
a) outcomeq of the product line measurement for commonality;
b) outcomeq of the product line measurement for variability;

c) outcomeq of the product line measurement result integration;

d) productline measurement plan.

6.6.1.3 Outcomes
The following outcomes shall be available as a result of the successful implementation of the progess:
a) Report fof PL measurement results is documented.

b) PL measurement indices are refined and revised.

6.6.1.4 Tasks
The organization shall implemént'the following tasks with respect to the process:

a) Analyse HL measuremeéntresults with PL objectives: Analyse PL performance against established PL
objectivef by combining results of commonality and variability measurement and PL measuffement
integratign.

b) Report PL. measurement results: Report PL. measurement analysis results to decision grocess
participapts,“technical and management review participants, and product line and improyement
process owners.

c) Identify improvement opportunities for defined indices of PL measurement: Review PL
measurement indices and redefine inappropriate indices of PL. measurement.

6.6.2 Analyse PL measurement results with PL objectives
a) The method should support the task with the following capabilities:

1) evaluating PL process stability, capability, and performance (e.g. using appropriate control
charts, using appropriate calculations to determine the centre lines and control limits for the
performance characteristics);

2) detecting instabilities and out-of-control situations (e.g. using appropriate control charts);
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b)

6.6.3 | Report PL measurement results

b)

6.6.4 | Identify improvement opportunities for defined indices of PL measurement

b)

ISO/IEC 26564:2022(E)

3) identifying causes when a process is not stable, or process performance does not achieve PL
objectives (e.g. causal analysis, statistical inference);

4) removing root causes of PL process instability and inadequate performance against PL
objectives (PL process improvement actions are taken).

A tool should support the task by allowing the user to:
1) compute process performance using selected calculations based on measurement data;
2) plot the measurement data (e.g. on the control chart chosen).

NOTE Tools for finding root causes and solutions include the following:

— scatter diagram;

— run chart;

— cause-and-effect diagrams;
— histograms;

— bar charts;

— pareto charts.

The method should support the task with the following capabilities:

1)| consolidating analysis results of PL measurement and interpreting the results;
2)| providing a template for the PL measurement result report.

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

1)| edit/fill template for documenting PL. measurement result report;

2)| retain measurement data to identify trends and establish baselines for future [measurement
planning and PL process improvements (i.e. a repository containing PL development process,
resources, PL data;’and member product data).

The methdad)should support the task with the following capabilities:

1)| reviewing whether PL objectives and PL processes drive defined PL measurement indices;

2) —reviewing whether defined PL measurement indices have clearly stated operational definitions;
3) refining or revising defined indices of PL measurement.
A tool should support the task by allowing the user to:

1) communicate online about defined indices of PL measurement among measurement
participants;

2) share refined or revised indices of PL. measurement with measurement participants.
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7 Product line measurement support

7.1 General

The product line measurement support supports the following:

a) conformance to product line measurement;

b) decision support for product line measurement;

c) uncertainty analysis for product line measurement.

7.2 Conforimance to product line measurement

7.2.1 Prind

7.2.1.1 Pur

The purpose
objectively.

7.2.1.2 Inp

The following

ipal constituents

pose

bf this subprocess is to evaluate product line measurement processes and their ar

l1ts

inputs should be available to perform the process:

a) measurement processes applied to product line measurement;

b) work pro

c) quality cj

Hucts of product line measurement;

iteria defined at the product line measurement planning.

7.2.1.3 Outicomes

The following outcomes shall be availablg'as a result of the successful implementation of the pro

a) Evidencelof the product line measurement quality are produced.

b) Non-confprmance issues with their status and results of the product line measureme

produced and managed.

c) Status reports of coryréective actions for the product line measurement are produced and mar

d) Status reports of\quality trends for the product line measurement are produced and manage

7.2.1.4 Tasks

Lefacts

Cess:

nt are

aged.
d.

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

a) Objectively assure the conformance to the measurement of relevant domain engineering assets:
Assure that measurements of domain engineering assets performed to measure commonality and
variability comply with the organization's process descriptions, standards, guidance (including
data collection rules), textures, and procedures.

b) Objectively assure the conformance to the measurement of relevant application engineering assets:
Assure that measurements of application engineering assets performed to measure commonality
and variability comply with the organization's process descriptions, standards, guidance (including
data collection rules), textures, and procedures.

c¢) Communicate and resolve non-compliance issues: Document nonconformity issues and their
resolutions for communicating with stakeholders and perform actions to resolve the issues.
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Overlapped measurement activities between domain and application engineering processes are
also identified and resolved.

d)

Establish records on conformity assurance activities: Create records and status reports on

corrective actions, and quality trends analysed in accordance with organizational quality criteria.

7.2.2 Objectively assure the conformance to the measurement of relevant domain engineering

assets

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

1)

selecting or sampling product line measurement activities from commonality a

nd variability

2)
3)

4)

b) A

1)

2)
3)

7.2.3
enging

a) TH
1y

2)

3)

measurement of domain asset development;
tracing measurement activities of different measurements related to the same m

evaluating measurement activities (with clearly stated criteria) and idehtifying nc
issues (especially issues in closely related measurement activitiescof-different n
related to the same measures);

asures;

n-compliance
leasurements

identifying and integrating quality risks of product line measutement operationallization (e.g. a

template including elements examined or identified for quality risk estimation).
ool should support the task by allowing the user to:

access and trace evidence of measurement activities from each measurement
measurement operationalization (especially, measurement activities related to
require data collection from several different measurements of product line
operationalization) and defined measurefhient processes (e.g. process descriptio
and procedures);

edit/fill out non-compliance issues.of product line measurement activities;

edit/fill out quality risk assessment template for measurement activities of each g
measurements of product line‘measurement operationalization.

Objectively assure thie conformance to the measurement of relevant applicat

pering assets

e method should\support the task with the following capabilities:

product line

‘Ileasures that

measurement
s, standards,

nd integrated

jon

selecting erv'sampling product line measurement activities from commonality and variability

measuyretment of application asset development (e.g. selection criteria or samplin

tracing measurement activities of different measurements related to the same m

r method);

pasures;

evaluating measurementactivities (with clearly stated criteria) and identifying nd

n-compliance

4)

b)

issues (especially issues in closely related measurement activities of different measurements

related to the same measures);

identifying and integrating quality risks of product line measurement operationa
template including elements examined or identified for quality risk estimation).

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

lization (e.g. a

1) access and trace work products of product line measurement activities from several different

2)

measurements of product line measurement operationalization;

edit/fill out non-compliance issues of product line measurement work products.
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7.2.4 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;
2) tracking non-compliance issues throughout the established escalation lines;
3) enabling continuous process improvement of product line measurement.

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

1) edit/fill out a document for non-compliance issues;

2) enable communication links among participants and managers within the estalllished
escalption lines;

3) sharg the status of non-compliance issues among staffs and managers withia-the estahplished
escalption lines;

4) analyfse statistically quality trends of product line measurement process and work prodjcts.

7.2.5 Estaljlish records on conformity assurance activities

a) The methjod should support the task with the following capabilities: providing guidance for ceating
records ajnd reports.

b) A tool shquld support the task by allowing the user to:
1) create records and reports of conformity assurafice activities;

2) mainfain, store, and distribute conformity assurance records and status reports.
7.3 Decisi¢on support for product line measurement
7.3.1 Prindipal constituents

7.3.1.1 Purpose

The purpose|of this subprocess is to provide a structural, analytical framework for objectively
identifying arld evaluatinga Set of decision alternatives at the product line measurement.

7.3.1.2 Inppts

The following inputs should be available to perform the process:

a) issuesrequired to make a decision;

b) organizational decision-making process.

7.3.1.3 Outcomes

The following outcome shall be available as the result of the successful implementation of the process:
the selection of an optimal alternative.

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

a) Establish decision support policy for PL measurement: Select a decision support policy and identify
product lie circumstances, needs, and stakeholders who can give knowledge and experience.
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b) Tailor decision procedure for PL measurement: Determine customization factors that reflect the
decision-making context of PL measurement and Customize the organizational decision-making
process accordingly.

c) Guide the decision execution for PL measurement: Provide rules and constraints adhered to when
decision-makers decide for PL. measurement.

d) Document the rationale for PL measurement decisions: Specify and record justifications for
decisions made during the product line measurement.

NOTE Guidance for decision making includes measurable alternative selection criteria and trade-off analysis

for quantifying decision alternatives.

7.3.2 | Establish decision support policy for PL measurement

a) The method should support the task with the following capability: defining policies fpr generation,
evlaluation and selection of decision alternatives for PL measurement based on an ¢rganization's
dgcision management policy.

b) A tool should support the task by allowing the user to document arld share an established decision
support policy with relevant stakeholders.

7.3.3 | Tailor decision procedure for PL measurement

a) The method should support the task with the following capabilities:
1)| tailoring decision-making procedures of an“organization to the specific chagacteristics of

product line measurement (e.g. decisions pof\product line measurement are aboutjmeasurement
objectives, the number of measures, appropriate data elements, and data colledtion points in
accordance with decision constraints:such as resource constraints, cost, and effefctiveness);

2)| defining core entities to be referred to when making decisions related to|product line
measurement.

b) A tool should support the task by allowing the user to:
1)| edit/fill out a documentor template including placeholders for tailoring specific possible parts

of decision procedures of product line measurement;

2)| enrol relevant\ product line measurement stakeholders of product line measurement to
participate,in-decision-making procedures.

7.3.4 | Guide(the decision execution for PL measurement

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

1) —Toordimating decision executions tirat stroutd be mmade by differentdecision-mmakers of several
different measurements of product line measurement operationalization (e.g. separate but
related decisions made in the product line measurements);

2) analysing trade-offs of decision alternatives following decision constraints of product line
measurement.

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

1)

collect and visualize data to be referred to make decisions for product line measurement;

2) communicate decision alternatives and decisions through channels and mechanisms
implemented following the decision-making structure and tailored decision procedures.
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7.3.5 Document the rationale for decisions concerning PL measurement

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

od should support the task with the following capabilities:

creating objective evidence for decisions made in product line measurement;

urement;

urement.

quantifying and evaluating the consequences due to decisions made in product line

reviewing gaps and extracting lessons for decision-making practices in product line

a) The meth
1)
2)
meas
3)
meas
b)
1) edit/
2) comr
line 1
3) repoj

revie

7.4 Uncerflainty analysis for product line measurement

7.4.1 Prind

7.4.1.1 Purn

The purpose
determine the
productline ny
the accuracy

Uncertainty
knowledge of

7.4.1.2 Inp
The following
a)

b) measureq

sources y

c)  historyd

Fill out a document or template for making decisions;

hunicate and take feedback on the decisions made with relevant stakeholders in p
heasurement;

t the results to appropriate decision process participants, technidal and manag
w participants of product line measurement, and process improvement.

ipal constituents

pose

bf this subprocess is to estimate the uncertainty of product line measurement in o

heasurement. Uncertainty analysis results are used to make relevant decisions or in
pf measurement by controlling the uhcertainties of the components.

an event, its consequence, oxlikelihood. See ISO Guide 73:2009, 1.1.

ts

inputs should belayailable to perform the process:

sed for uncertainty analysis;

, indices, indicators, functions, and product line measurement results;

hta-uséful for prediction.

roduct

ement

rder to

e reliability of measurement and figure gut’components that dominate the uncertalinty of

\prove

s the state, even partial, of‘deficiency of information related to understandjing or

7.4.1.3 Outcomes

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

a)
b)

Principles of product line measurement uncertainty are established.

produced.

c)

30

Quality of uncertainty analysis and improvement actions are documented.

Calculated quantities of the confidence level of commonality and variability measurement are
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