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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.

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

measureqge
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This-is-tmportantbecatse-aproducthne-deals-with-products-as-aportfohoand-itsquat
ited to a single product but multiple different products. Product line measurements deal'w,
y of domain assets, the quality of individual products associated with the quality of a prody
the quality of a product. Besides, for variability management, a product line should measu
er of variabilities and their impacts on the success of a product line. Methods(and tools
ne measurements should consider these product line specific aspects.

ment can be used in the following modes:

pvide guidance on how to perform product line measurement by opganizations that want
[ SSPL for producing their products;

urement by a product line organization;

ovide guidance on implementing or developing methods and/or tools by specifying
rehensive set of methods and tools capabilities for supporting product line measurement
I providers of methods or tools, or both.

EC 26550 family of standards addresses both engineering and management processes a

capabiliti
This doc
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Other st
ISO/IEC
ISO/IEC 2
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provided in ISO/IEG.26552.

— Proc¢

s of methods and tools in terms of the critical characteristics of product line developme

nes.

hndards in the ISO/IEC 26550-“family are as follows: ISO/IEC 26550, ISO/IEC 265
6552, ISO/IEC 26553, ISO/IEC” 26554, ISO/IEC 26555, ISO/IEC 26556, ISO/IEC 265
6558, ISO/IEC 26559, ISO/IEC26560, ISO/IEC 26561, ISO/IEC 26562 and ISO/IEC 26563.

bsses and capabilities (of methods and tools for domain requirements engineering a
Cation requirements @€ngineering are provided in ISO/IEC 26551.

bsses and capabilities of methods and tools for domain design and application design 34

bsses and edpabilities of methods and tools for domain realization and application realizati

are p{ovided i [SO/IEC 26553.

— Proc¢ssesrand capabilities of methods and tools for domain testing and application testing 3
providedHnISOHEC26554-

ment provides processes and capabilities*of methods and tools for variability modelling|i

ty
th
ct
re
of

ovide guidance on the evaluation and selection for methods"and tools for product line

DN

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

1SO/1

EC 26555.

— Processes and capabilities of methods and tools for organizational management are provided in

1S0/1

EC 26556.

— Processes and capabilities of methods and tools for variability mechanisms are provided in

1SO/I

EC 26557.

— Processes and capabilities of methods and tools for variability modelling are provided in

1SO/I

Vi

EC 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 lQﬂI/IF‘(‘ 26562

— Processes and capabilities of methods and tools for product line configuration mahaggment are
provided in ISO/IEC 26563.
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Software and systems engineering — Methods and tools for
product line measurement

1 Scope

Tlfsdocumert, withi the comtext of methods ammd toois that Support the product HIe measurement
arld management and that demonstrate the quality of the products and a product line:

—|{ specifies processes for product line measurement (the processes are described in terms of purpose,
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
Far 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

cdmmonality index
in!i_ffft_frl_l_l—l'rl_t_ﬁb_fﬁ_rex at 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
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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

: Tl 1 : : 1 4] lo € PN doM=hY
variable whtrcira varaersassigheaastierestrcormeastreirent (0-J

Note 1 to|entry: The term "measures” is used to refer collectively to base measures, derived measures; and
indicators

[SOURCE]ISO/IEC 25000:2014, 4.18]

3.5
measurement
set of opgrations having the object of determining a value of a measure (3.4)

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

[SOURCE]ISO/IEC 25000:2014, 4.20]

3.6
variability index
index thqt captures the level of variations across featurgs, subsystems, components, products, [or
product ljnes

Note 1 to pntry: Variability index is calculated as a formula such as measure (3.4) or combination of measuges
(function)| The formula for calculating the variability index reflects the relative size, effort, complexity, [or
importande of features, subsystems, components,.or product lines as weights.

Note 2 to ¢ntry: Function points is one of the candidate cost estimation methods used to calculate the additiofpal
efforts redquired for product development. A variability index is used in conjunction with a function point.

Note 3 to ¢ntry: Annex A elaborates on'the meaning of variability and variability index of the product line.

4 Refdrence model forproduct line measurement

4.1 Overview

Measurethents allow an organization to manage characteristics of software or systems quantifialply
or countably. Measurements are necessary for measuring performance, estimating and plannipg
work iterns,”and measuring productivity. Software and systems product line (SSPL) engineering apd
managenient 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
prjocesses and subprocesses defined in the reference model.

Eqch process is divided into subprocesses, and each subprocess is described in terms of-the [following
atfributes:

—{ the title of the subprocess;

—|{ the purpose of the subprocess;

—|{ the inputs to produce the outcomes;
—{ the tasks to achieve the outcomes;

—|{ the outcomes of the subprocess.

Product line measurement
management

Product line measurement operationalization

Product line measuremenit
for commonality

Product line.nfeasurement
Product line initiation
measurement planning

Product line measurement
result integration

Product line measurement
for variability

Product line
measurement enabling

Product line
measurement managing

Product line measurement
result analysis and reporting

Product line measurement support

Conformance to product line
measurement

Decision support for product
line measurement

Uncertainty analysis fpr

product line measuremfent

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
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The product line measurement operationalization process performs measurement operations

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
againstplansmeastrementand performance—objectives—controts—isstes,—and es—correctt
actiops if necessary.

pTa ast y anc—perro ar oD Ves, o O tres;—ata——ta O jve

quantifiaple or countable management of product line engineering and management. dhis procdss
performs| measurements for variability model, commonality, variability, and indiyidual produgts
and integrates results to assess product line engineering and management proceSses and ident|fy

opportunfities for improvements. The product line measurement operationalization does the following:

prodtict line measurement initiation performs pilot PL. measurements and\gradually expands PL
meagurement throughout the entire PL organization; during initiation;-participants with specific
respq@nsibilities for data collection are identified; resources are mobilized to start PL measurement;
the PL. measurement enablers can be improved after pilot PL. measurement;

prodfict line measurement for commonality performs measupements for processes and artefadts
concg¢rning commonality of a product line; commonalityindex and formula are defined aphd
measured throughout domain engineering and application‘€ngineering;

prodfict line measurement for variability performs.measurements for processes and artefagts
concgrning variabilities of a product line; variability index and formula are defined and measured
throyghout domain engineering and application'énigineering;

prodyict line measurement result integration integrates measurement results of commonaljty
and variability to characterize properties of a PL; integration protocol is applied to integrdte
measurement results of commonality ahd variability that have gaps in relative sizes, complexitigs,
and dfforts;

prodfict line measurement_ftesults analysis and reporting perform statistical analysis |of
measurement results from process stability, capability, and performance; create analysis reporfs,
and dJommunicate with stakeholders to identify improvement opportunities for stable and capalle
prodfict line process appropriate to achieve PL objectives.

The prod}ict line measurement support process provides the supports required to perform the prodyct
line meadurement operations and produce reliable measurement results for a product line. To achigve

these, thg producfljine measurement support does the following:

confqrmance to product line measurement objectively evaluates the conformance to the
measurément 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 critical aspects.

Table 1 — Key aspects for identifying product line measurement tasks

Category

Aspects

Reuse management

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

platform, reusability

hindinag variahility

...............

OTITCTIT ;v off TotOTITe,

C
m|

mplexity manage-
ent

collaboration, configuration, enabling technology support, reference archite
ture, traceability

ture, tex-

Q

hality management

measurement and tracking, cross-functional verification and validation

TH
lin
m
pr

e following is the description for each aspect concerning product line measurement. Th
e measurement processes and tasks shall be identified based on these aspects. The prqgduct line
basurement concerns are to enable the organization to understand’ product line mea
ocesses, subprocesses, tasks, methods, and tools' capabilities.

e product

surement

Application engineering: Not only individual products produced’through application engineering

need to be measured like a single system, but applicationiengineering processes sh
participate in measurements of variability models, commanality, and variability.

Binding: Impacts of binding times on product line objectives such as reusability and
should be measured or considered when a product line is characterized.

Collaboration: Participants of domain and applicdtion engineering should closely collabg
each other and with management roles because product line measurement activities are p
between relevant subprocesses of two engineering processes.

Configuration: Measures to characterize configuration complexity, configuration
configurability should be selected;.and appropriate data should be collected.

Domain asset: Measures to chargcterize domain assets should be selected, and proper dd
be obtained.

Domain engineering;-Domain engineering processes should participate in measure
variability models, commonality, and variability.

Enabling technelogy support: Resources and infrastructures necessary to initiate, ope
support product'line measurement should be enabled.

Measurement and tracking: Product line measurement processes and their artefacts ¢
measuted and controlled.

Platform: Measures to characterize platforms are selected, and appropriate data should be

puld also

Flexibility

rate with
erformed

bpace, or

ta should

ments of

rate, and

hould be

collected.

D 1 b b AmY —— 1 de L | de de 1 111 d
TOUutt HIdITdgTIITIIL. - UTUISIUILS  dITU UULLUILICS Ul pIotdutt IIdIId gCTIHICIIU STITUUIU DT nreasure tO

determine their influences on the achievement of product line objectives.

Reference architecture: The impact of decisions made for designing a reference architecture should

be measured for identifying improvement opportunities.

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

Texture: Measurements for commonality and variability should consider textures concerning their

efficiencies, supporting the reusability of a product line.

Traceability: Traceability is one of the significant measurement objects in productline measurement.
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— Cross-functional validation and verification: Artefacts, processes, and tasks related to product line

meas

urement should be validated and verified when the needs arise.

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

5 Productline measurement management

5.1 General

The prod
a) prod
b) prod

c) prod

5.2 Pro¢ductline measurement planning

5.2.1 P

5.2.1.1

[ICT [iNe Measurement management supports the folfowing:
ict line measurement planning;
ict line measurement enabling;

ict line measurement managing.

rincipal constituents

Purpose

The purp
measure

The product line measurement planning determines the scope of the measurement, goals of prodt
line meadurement, strategies of product line measurement, product line objective measures, outcom

of major

criteria, gnd required resources to accomplish the purpose of measurement.

The scop¢ and strategies of product line meastirement include how the measurements of commonal

and vari
as produg

5.2.1.2

The folloy
a) PLby
b) prod

c) organizational standard PL processes.

NOTE

ose of this subprocess is to produce and coordinate«a practical and workable product line

ent plan.

easurement activities, success measures;schedules for measurement including entry/e

ct
es
Kit

ty

ility of a product line are performed at processes when an important decision is made, sulch

tline technical probe, product-line transition, and scoping.

Inputs
ving inputs should be-available to perform the process:
siness objectives;

ict line trafisition plan (from ISO/IEC 26562);

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

adoption.

5.2.1.3

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

Outcomes

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) Productline measurement plans are approved.

c) Requ

ired resources and supporting technologies are formally requested and committed.
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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:

a)

Identify strategies for measurement operationalization: Define product line measureme

nt scopes

and measurement and performance objectives from selected PL business objectives, and thereafter

b)

d)

d)

N(
PL
ob

b)

1dentify strategies that guide measurement operationalization.

Assign responsibility for measurement operationalization: Define roles, respousibilities and

general principles, and management expectations for performing PL measurement operat

ion.

Define success measures for measurement operationalization: Define measufes, including quality

criteria used for quality evaluation and insight into product line measurement performarn

Estimate adequate resources needed for measurement operationalization: Identify
efforts, schedule, supporting technologies, and costs for product linexneasurement to be p

ce.

esources,
brformed.

Document product line measurement plans: Consolidate, review, approve, and doculﬁnent the
S

PL measurement plans. Acquire formal commitment for therequired resources and
technologies. Plans include PL measurement responsibiljti€s and authorities, criteria for id
configuration items, applicable policies, PL-specific méasurement process, schedule, supy
and resources.

2.2 Identify strategies for measurement operdtionalization

TE Measurement and performance objectiyes'are primarily able to track PL business objectives

organization uses statistical and quantitative techniques to develop the measurement and pe

jectives traceable to the achievement of PL business objectives.

The method should support the task with the following capabilities:

1) analysing product line context based on PL business objectives and the product line 1
plan;

2) assessing the organization's ability to achieve PL business objectives;
3) tailoring PL.erganization's product line measurement process;

4) establishing a strategy for productline measurement, including measurement and per

pporting
entifying
ort tools,

. Amature
rformance

ransition

formance

objectives, success measures, evaluation criteria, and measures for strategy evaluatign.

A toel'sHould support the task by allowing the user to:

1)™ ‘access PL business objectives and product line transition plans;

2) refer to statistical and quantitative measurement and performance data of single product

development or a PL development if possible;

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

selecting crucial components of a measurement strategy.

© ISO/IEC 2022 - All rights reserved


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

ISO/IEC 26564:2022(E)

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) dnalysing critical roles, responsibilities, general principles/rules for measurement .dg
llection, and expectations for PL. measurement;

2) llating required roles, responsibilities, and general principles/rules for medsuremsg

nt

ata collection, and expectations with their candidate roles and responsibilities of the PL

rganization structure;

3) deciding on roles and responsibilities of measurement data collection, teporting, and who

thkes the reports, including general principles and rules adhered to.
b) A todl should support the task by allowing the user to:
1) dccess the PL organization structure;

2) distribute defined roles and responsibilities, including their general principles and ru
ddhered to relevant participants of a PL.

5.2.4 Define success measures for measurement operationalization
a) The thethod should support the task with the following capabilities:

1) defining success measures that can tieAneasurement operations of multiple dimensions
measurement goals;

2) defining formulae of success geasures covering associated measures of product line

management, domain engineering, and application engineering measurement activities;

3) iflentifying actionable product line management processes and tying them to success measures;

4) dgstablishing tracking(mechanisms with measurement operations of multiple dimensions ahd

rmanagement processes to collect and support success measures.

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

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

2) llectand support success measures through established tracking mechanisms.

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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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

b)

T}
pr

pr]
lin

TH

b)

TH
a)

.3 Productline measurement enabling
.B.1 Principal constituents

.3.1.1 Purpose

.3.1.2 Inputs

.B.1.3 Outcomes

estimates;staffimginchuding required-trainings;
2) providing examples for each product line measurement plan item.
A tool should support the task by allowing the user to:
1) edit/fill out a product line measurement plan using an editable and changéable templ
2) maintain the version control of the product line measurement plan, decuments;

3) share the product line measurement plan with the stakeholdefs)

e purpose of this subprocess is to establish the product line organization's ability to a
oduct line measurement and performancecobjectives toward achieving PL business objé
oviding the required environments and resources necessary to support and operationaliz
e measurement.

e following inputs should be available to perform the process:
product line measurement plan;

an organizations-possible infrastructure and human resources.

e following'outcomes shall be available as a result of the successful implementation of the f

Product line measurement environments and resources are enabled.

ate;

complish
ctives by
e product

rocess:

b)

NOTE

= A | £ de dnn 1. e - A | |
UUIUdItT IUT HHITASUT TIHITIHT UpPTLHAUIUIIA T Z4dUIULIT TS PTIOVIUCU.

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 ncing statistical ana]ycic results Infngrnfinn prnfnr‘n] is
accurfate and reliable means for quantifying business objectives' overall achievements by combinj
comrponality and variability measurements measured with different measurement protocgls!

n

c) Provide guidance for measurement operationalization: Define guidance for accurate and’consistg
data |collection and measurement throughout domain engineering, application engineering, a
mandgement processes and provide guidance for coordinating commonality)and variabil
measurement issues among roles and responsibilities of management, domaih, engineering, a
applifation engineering.

d) Enable measurement environments for quantifying measurement operationalization: Establi
a prdduct line organization's ability to quantitatively manage the performance of measurems
operations.

5.3.2 Enable product line measurement environment

a) The
1y

2)
b) Ato
1)

2)

mmethod should support the task with the following capabilities:

gstimating required infrastructures and human resources with essential capabilities based

Q

ommunity benchmark, or divide and conquer;

mobilizing estimated required infrastruetures and human resources.

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

cess information necessary:for estimating required infrastructures and human resourd
Wwith essential capabilities(based on product line measurement plans;

tje mobilized infrastfuctures and human resources for integrating measurement resu
dollected multiple dimensions of a product line.

5.3.3 Define index;formula, and integration protocol for commonality and variability

ng

nt
hd

ty
hd

nt

fdroduct line measurement plans; estimation:¢an be done using historical data, product line

es

measurement
a) The methad'should support the task with the following capabilities:
1) defining measures for a product line objective balanced across multiple dimensions of
product line (dimensions include commonality and variability management);
2) 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;
3) validating indices, formulae, and measures whether they are easily understood, communicated,
quantified, and collected;
4) identifying actionable product line management processes and tying them to measures for a
product line objective;
5) defining ways to combine commonality and variability measurements performed with

10

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

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

2022(E)

objective.

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 th
of indices;

e degrees

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 trackingimechanisms.

.B.4 Provide guidance for measurement operationalization

The method should support the task with the following capabilities:

1) defining what to measure, why measured, when,~how, and who perform meas
from organizational management, domain engingering, and application engineer
management, and technical management dimefsions by considering both their arti
processes;

2) guiding follow-up key actions after produttline measurement;

3) developing exemplary product line iméasurements in each dimension, including how
dimensions are linked.

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

1) access a product line context, knowledge, and experiences of measurements in bot
line engineering and single product development;

2) edit guidance and share it for product line measurement operationalization.

The method should support the task with the following capabilities:
1) refining actionable measurement tasks for quantifying product line measurement op

2) \establishing measurement mechanisms for quantifying product line mea
operationalization.

urements
ng, asset
facts and

different

W product

.3.5 Enable measurement environments for quantifying measurement operationalization

brations;

surement

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
measurement issues concerning quantification and resolve conflicts.
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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

t' aotioc o d L oot o o d o 011 othairx achiarzaraant o
Correc IV., CLIVUITO dI1u lllll.ll UVUITIVIILO dI'U 1TITAdULC 1TUIITUVV llls CIICIr bUllJ\/\/lu\/llL UCITIC VUOITIUIIUO.
5.4.1.2 |Inputs

The folloying inputs should be available to perform the process:

a)

b)

‘)
d)

5.4.1.3 |Outcomes

The folloyving outcomes shall be available as a result of thezsuccessful implementation of the proce
appropridte corrective actions and improvements are made.

5.4.1.4 |Tasks

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

a)

b)

5.4.2

a)

12

o AL L ancaaiant

prodyict line measurement plan, including measurement objectives and sucéess measures |of
measurement operations;

enabled product line measurement environments;
guiddnce for product line measurement operationalization;

data plements collected from each measurement role, responsibility, and accountability.

S:

T

Revigw measurement operationalization status with success measures: Integrate data elemerts
from|measurement tasks and reports from the roles and responsibilities that use measuremgnt
results and then determine-the value of success measures to know the measuremgnt
opergtionalization status.

Control issues on measurement operationalization: Identify root causes of obstacles of successful
measurement operatiens’and supports and determine appropriate corrective actions to achigve
prodfict line measurement goals and their consequent achievement of product line objectives.

nt
actiops on preduct line measurement operations and supports, track the results of corrective

The method 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 asset management processes;

3) defining success measures (e.g. measurement accuracy variance when a success measure is
measurement accuracy);
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4) estimating the baseline of the defined success measures;
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5) representing the status of product line measurement operations with the success measures

based on baselines versus actual values.
A tool should support the task by allowing the user to:

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

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

5.4.3 Control issues on measurement operationalization

a)

b)

5.4.4 Make corrective actions on measurement operationalization

a)

b)

6

6

1 _General

5) share degrees of success of product line measurement operations with relevant roles

The method should support the task with the following capability: identifiying prg
measurement activities that should be controlled after finding control~isstes on prq
measurement operationalization based on degrees of success.

A tool should support the task by allowing the user to notify product\liné measurement ac
be controlled.

The method should support the task with the followingcapabilities:
1) analysing root causes of the gaps between plan.versus actual values of success measu
2) deriving improvement needs and action itehs for product line measurement operatig

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

A tool should support the task\by allowing the user to:
1) find roles related todction items for the assignment;
2) letrelevant participants know their roles and responsibilities for delivering correctiy

3) share relatiens of action items with related roles.

Productline measurement operationalization

duct line
duct line

tivities to

res;
ns;

ngineers,
duct line
surement

e actions;

T}

a)
b)
‘)
d)
e)

o prndllrf line measurement npprnfinnnlhnfinn suppaorts the Fn]]m/ving-
product line measurement initiation;
product line measurement for commonality;
product line measurement for variability;
product line measurement results integration;

product line measurement results analysis and reporting.
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6.2 Productline measurement initiation

6.21 P

6.2.1.1

rincipal constituents

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

£ixza

6.2.1.2
The folloy
a) prod
b) guidg
c) enab
6.2.1.3

The folloy
Revised H

6.2.1.4

NN o
poTeCTrvesT

Inputs

ving inputs should be available to perform the process:
ict line measurement plan;

nce for measurement operationalization;

ed product line measurement environments and resources.

Outcomes

ving outcome shall be available as a result of the succeSsfdl implementation of the proce
L. measurement guidance and enablers are initiated.

Tasks

The organpization shall implement the following tasks ¥ith respect to the process:

a) Ident
and
pers(
and

b) Mobi
meas

c) Initig
for cc
parti

d) Perfo
oper;3
in ad

ify PL measurement participants: Determine who collect data, to whom data are reportg
stakeholders who are affected by the“measurement analysis results. Participants inclu
ns responsible to collect data, persons to integrate, analyse, and manage the collected da
ersons who use the results to improve organizational PL process improvements.

ize resources for PL measurement operation: Share inputs for PL initiation with
urement participants.

te PL measurement-opeération: Integrate and implement for starting enabled PL measuremg
llecting, recording,tracking, and reporting of PL measurement operations within and acra
cipants of PL.

rm prelimirary PL measurement: Start pilot PL. measurement with initiated PL. measuremg
ition for.evaluating and improve PL measurement participants, environments, and resourd
yancesifnecessary.

d,
de
[a,

nt
SS

nt
€S

6.2.2 ldentify Pl-measurementparticipapts——mmmmm8m88 @ —M8M8M8Mm

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) Atoo
1) a

14

1 should support the task by allowing the user to:

ccess PL organization chart;

© ISO/IEC 2022 - All rights reserved


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

ISO/IEC 26564:

2) share measurement guidance appropriate to its responsibility with each participant.

6.2.3 Mobilize resources for PL measurement operation

a)

b)

b)

b)

The method should support the task with the following capabilities:

2022(E)

1) training qualified human resources for necessary responsibilities of PL. measurement;

2) checking qualifications of human resources for PL. measurement;

'2) a]igning gaps between rnqnirnr‘ and mobilized nlna]ifirafinnc ofhuman resources;

.2.4 Initiate PL measurement operation

.5 Perform preliminaryPL measurement

4) defining/refining evaluation criteria for the efficiency of mobilized human resoutces
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 resources
chance to improve their qualifications;

3) monitor the efficiency of mobilized human resources following evaluation criteria.

The method should support the task with the following capability: integrating PL mea
participants and enablers for collecting data within' and across PLs, integrating and
measurement results, and reporting and managing the performance of achieving
objectives.

A tool should support the task by allowingthe user to:

1) interconnect support tools of enabled PL measurement environments and reso
starting PL measurement procedlires;

2) check and change the intetrconnected support tool settings for PL. measurement opers3

The method should-support the task with the following capabilities:

1) evaluating-that preliminary PL measurement results and their interpretation fed tc
processésyare appropriate to improve its process and take corrective actions;

2) findinginadequate PL measurement enablers and recommending improvement actio

A teolshould support the task by allowing the user to:

[0 have a

surement
hnalysing
business

urces for

htion.

relevant

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.

© ISO/IEC 2022 - All rights reserved

15


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

ISO/IEC 26564:2022(E)

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) enabl

6.3.1.3

ed product line measurement environments and resources.

OQutcomes

The folloyving outcomes shall be available as a result of the successful implementation of the precess
a) Indicgs, formulae, and other measures for commonality are selected or newly defined.

b) Degrge of commonality index is determined by integrating commonality measurenient results w
the integration protocol.

c) Quality of commonality measurement and improvement actions are documentéed.

6.3.1.4

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

a) Identlify commonality for measurement: Analyse common. elements of domain assets (g

comp
the o

comrponality indices, formulae, and other measures(if necessary, and Acquire approval for t
selections from the management role.

b) Apply
phas
of co
comn

d) Meas
degrsé
requi

e) Cominunicate and escalate Commonality measurement issues to relevant roles and responsibilit

(R&KR
perfq
impr
com]

NOTE 1
systems a

Tasks

onents, interfaces, ports, textures), their reuse structures, and their relationships with
tructure for measuring the degree of commonality at product level and PL level. Selg

' commonality index and formula for PL\measurement: Determine the point of times
bs or iterations of a product line to start and finish data collection and compute the val
mmonality index. Data for determining commonality index are collected with the identifi
honality structures and relationghips among elements of the structure.

ure and determine the degree of PL commonality: Integrate the formulae to determine t
be of product line commenality. The formula for integrating commonality formulae can
red and the formula sh@uld be defined by the PL Measurement Enabling process.

): Evaluate detesmined degrees of commonality indices, the values of measures, a
rmed measurement procedures against the specified quality criteria and derive potent

nhonalitydneasurement.

Commionalities, their reuse structures, and their relationships within the structure for softws
ferobtained from the feature model, product line architecture, and detailed domain design.

¥

g
in
ct
he

or

he
be

es
hd
al

pvements ef<measures, indices, formulae, procedures, environments, and resources for

re

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

EXAMPLE 1
Ci =1 Xk
where
16 © ISO/IEC 2022 - All rights reserved


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

C.

1

P.

1

li

ISO/IEC 26564:

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.

2022(E)

The CI 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.

ptimized
duct line

surement

stics and

EXAMPLE 2
N,
G
CP — i=1
N
where

C, 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.

Prjoduct line effort, P,, can be estimated using CI and function point (FP) of a component.
EXAMPLE 3
NC 1
i=1 I
where
P, is the PL effort;
E is the FP for component.i.
NC NC
. SISTINND Wt
The value of the P, is betweén — and —.
NNC -0
6.8.2 Identify commonality for measurement
a)| The methodshould support the task with the following capabilities:

1) deriving measurement objectives for commonality (e.g. cost reduction through ¢
commonality) from overall measurement and performance objectives and pro
business objectives;

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

3) identifying and prioritizing the information needs for understanding characteri
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;

© ISO/IEC 2022 - All rights reserved
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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
measurement;

8) adapting data quality criteria to commonality measurement.

1 should support the task by allowing the user to:

ecord measurement objectives for commonality and keep them traceable and updated;

b) Atoo
1) r
2) e

S
3)
4)

H

dit/fill out atemplate or a document for defining objectives, information needs, characteristi
ub-characteristics, and data collection requirements of commonality measurement;

lace indices, formulae, and other measures for automatic calculation;

rocessing and analysis, result representation, and corrective actions.

6.3.3 Apply commonality index and formula for PL measurement

a) Therq
1) i

€

2) d

hethod should support the task with the following capabilities:

ngineering processes;

efining ways to integrate distributed data for applying the commonality index and formula

b) Atod| should support the task by allowing the user t6:

1) d
d

2) o

3) o
1

634 M
a) Ther

1) v
d

2) g

ata from data sources in product line engineering processes for commonality measuremen
ompute the values of commonality indices at product level and PL level;

ompute the values of defined formulae for measuring commonality at product level and
evel.

[easure and determine-the degree of PL commonality
hethod should support the task with the following capabilities:

alidating collected data, values of commonality indices, and formulae used for measuring a
etermining;the degree of PL. commonality;

efining:ways to integrate distributed data, values commonality indices, and formulae.

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

S,

se necessary enabling systems or services for measurement, raw data collection, data pre-

htegrating measurement processes for raw data collection* into the relevant product lipe

apture and record (manually or automatically under tool support) required raw measuremgnt

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

C

2) ¢

635 C

ommonality;

ompute and record the degree of PL. commonality using the defined formula.

ommunicate 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

e

18

valuation criteria can be used);
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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 Product line measurement for variability

6.4.1 Principal constituents

6.1.1.1 Purpose

T}
pr

6.4.1.2

T}
a)
b)
)

6.4.1.3 Outcomes

e following inputs should be available to perform the process:
commonality indices, formulae, other measukes;
guidance for measurement operationalization;

enabled product line measurementlenvironments and resources.

e purpose of this subprocess is to quantify the characteristics of PL variability associated with
oduct line objectives, goals, risks, and problems.

Inputs

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

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

b)[ Degree of commmonality index is determined by integrating variability measurement reqults with
the integration protocol.

c)| Quality-of Variability measurement and improvement actions are documented.

6.4.1.4 \ Tasks

Theorganizatiomrshattimptement thre-fotowing taskswithrespecttotheprocess:

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.

e) 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-r)xP,
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 the total number of products in a product line.

The VI scpre for a component takes a value between 0 and N. VI fer'a product line can be calculated w
the formyla in Example 2.

EXAMPLE 2

L XS

PPN

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 for measurement

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

1y

2)

3)

4)

5)

20

deriving measurement objectives for variability (e.g. cost reduction through optimiz
ariabilit§))from overall measurement and performance objectives and product line busing
dbjectives;

l1eeping derived measurement objectives for variability traceable to overall measurement a

periormance objectives and productline business objectives;

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

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

ng

he
be

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) checking the feasibility of formulae, e.g. whether weights of 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 variability
measurement;

8) adapting data quality criteria to variability measurement.
b) A tool should support the task by allowing the user to:

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

2) edit/fill outa template or adocument for defining objectives, information needs, charafteristics,
sub-characteristics, and data collection requirements of variability measurement;

3) place indices, formulae, and other measures for automatic calculation;

4) use necessary enabling systems or services for measurement, raw ddta collection, |[data pre-
processing and analysis, result representation, and corrective actions.

6.41.3 Apply variability index and formula for PL measurement
a)| The method should support the task with the following capabilities:

1) integrating measurement processes for raw data<{cgllection into the relevant prdduct line
engineering processes;

2) defining ways to integrate distributed data for\applying variability index and formul3.
b)[ A tool should support the task by allowing the‘user to:

1) capture and record (manually or autpiratically under tool support) required raw meafsurement
data from data sources in productline engineering processes for variability measurement;

2) computing the values of variabjlity indices at product level and PL level;

3) computing the values of defined formulae for measuring variability at product level and PL
level.

6.4.4 Measure and determine the degree of PL variability
a)| The method should support the task with the following capabilities:

1) wvalidating’ collected data, values of variability indices, and formulae used for measfiring and
determining the degree of PL variability;

2) _defining ways to integrate distributed data, values variability indices, and formulae.

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
variability;

2) 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:

1) checking data integrity collected from product line engineering processes (data quality
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) Atoo
1) c

1 should support the task by allowing the user to:

ollect voice of participants during variability measurement;

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

\Y

3) 1

ariability with appropriate participants and stakeholders;

ecord communication results of variability measurement issues.

6.5 Pro¢ductline measurement result integration

651 P

6.5.1.1

The pury

rincipal constituents

Purpose

ose of this subprocess is to quantify the characteristics of*a product line concerni

measuremnent and performance objectives and product line business ébjectives.

6.5.1.2
The follov
a) PLm

Inputs
ving inputs should be available to perform the process:

basurement plans;

b) resu;[s of PL. measurement for commonality andvariability;

c) defi
d) enab

6.5.1.3
The follov

d integration protocol;

ed product line measurement environments and resources.

Outcomes

ving outcomes shall bejavailable as a result of the successful implementation of the process

a) Forllrltllae reflecting the gaps between commonality and variability indices are selected or new

defi
b) PLm

d.

basurementresults are integrated and computed.

c) Quality of Bl:measurement and improvement actions are documented.

6.5.1.4

Tacl
1dOND

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.

22
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c¢) 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) 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 commonElity and
variability indices (aggregated index can be used to ensure that the importanée)of individual
indices is not ignored);

3) selecting ways to test existing gaps between selected commonality andvapiability ingdlices;

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 defined by using
weights and selected commonality and variability indices.

b)[ 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.

6.5.3 Integrate commonality and variabilityindices
a)| 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 commonjality and
variability measurements using formulae.

b)| A tool should supportthe'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)| 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.
b) 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 afe reported to decision process participants, technical and management review participanlts,
and prodfict line and process improvement process owners (ISO/IEC/IEEE 12207).

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

6.6.1.2 |Inputs

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

c) outcgmes of the product line measurement result integration;

d) prodfictline measurement plan.

6.6.1.3 (Outcomes
The folloyving outcomes shall be available as a resultiof the successful implementation of the process
a) Report for PL measurement results is documented.

b) PL mpasurement indices are refined and revised.

6.6.1.4 |Tasks

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

a) Analyse PL measurementtesults with PL objectives: Analyse PL performance against established PL
objedtives by combining results of commonality and variability measurement and PL measuremgnt
integration.

b) Repoft PL m€asurement results: Report PL measurement analysis results to decision procgss
partifipants; technical and management review participants, and product line and improvemgnt
proc¢ss.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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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).

b) A tool should support the task by allowing the user to:
1) compute process performance using selected calculations based on measurement data;

2) plotthe 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.

6.6.3 Report PL measurement results

a)| The method should support the task with the follewing capabilities:

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

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

1) edit/fill template for documgenting PL measurement result report;

2) retain measurementsdata to identify trends and establish baselines for future measurement
planning and PL prodess improvements (i.e. a repository containing PL developmenf process,
resources, PL datayand member product data).

6.6.4 Identify improvement opportunities for defined indices of PL measurement
a)[ The method-should support the task with the following capabilities:
1) reviewing whether PL objectives and PL processes drive defined PL measurement indices;

20\, ‘reviewing whether defined PL measurement indices have clearly stated operational d¢finitions;

3) refining or revising defined 1ndices of PL measurement.
b) 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) decis

ion support for product line measurement;

c) unce

. P .
LdlIity d[ldl_yblb 101 PI UduLL hue HMICASUI CIIICIIL.

7.2 Copformance to product line measurement

721 P

7.2.1.1

The purp
objective

7.2.1.2
The folloy
a) meas
b) work

c) quali

7.2.1.3
The follov
a) Evidg

b) Non-
prod

c) Statu

d) Statu

7.2.1.4

rincipal constituents

Purpose

pse of this subprocess is to evaluate product line measurement processes and their artefag
y.

Inputs

ving inputs should be available to perform the process:
urement processes applied to product line measurement;
products of product line measurement;

Ly criteria defined at the product line meastirement planning.

Outcomes
ving outcomes shall be available.as a result of the successful implementation of the process
nce of the product line medsurement quality are produced.

conformance issues with their status and results of the product line measurement 3
iced and managed,

s reports of corréetive actions for the product line measurement are produced and manage

s reports of:quality trends for the product line measurement are produced and managed.

Tasks

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.

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:

b)

(91

1)

2)
3)

4)

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

1) access and trace evidence of measurement activities from each measurement of pr
measurement operationalization (especially, méasurement activities related to meas
require data collection from several diffezent measurements of product line mea
operationalization) and defined measurement processes (e.g. process descriptions, s
and procedures);

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

3) edit/fill out quality risk assessthent template for measurement activities of each and i
measurements of product linte-measurement operationalization.

2.3 Objectively assure the conformance to the measurement of relevant application
lgineering assets

The method should support the task with the following capabilities:

1y

2)
3)

selecting or sampling product line measurement activities from commonality and |y
measurement of domain asset development;

tracing measurement activities of different measurements related to the same measu

evaluating measurement activities (with clearly stated criteria) and identifying non-cc
issues (especially issues in closely related measurement activities(f different meas
related to the same measures);

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

selecting 6rsampling product line measurement activities from commonality and
measurement of application asset development (e.g. selection criteria or sampling me

tracing measurement activities of different measurements related to the same measy

evaluating measurementactivities (with clearly stated criteria) and identifying non-cd

ariability

res;

mpliance
Lurements

ion (e.g.a

duct line
ures that
surement
tandards,

htegrated

ariability
thod);

res;

mpliance
irements

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

4)

h DR N =l Y
ITIALCTU LU LT S4IIIT ITIITASUrcsj,

identifying and integrating quality risks of product line measurement operationalization (e.g. a

template including elements examined or identified for quality risk estimation).

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

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) t

racking 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:

1y
2)

3)

4)

7.2.5

dit/fill out a document for non-compliance issues;

nable communication links among participants and managers within the established
scalation lines;

are the status of non-compliance issues among staffs and managers within‘the established
scalation lines;

nalyse statistically quality trends of product line measurement processand work products

tablish records on conformity assurance activities

a) The hethod should support the task with the following capabilities: providing guidance for creating

recor|ds and reports.

b) Ato
1) d
2) 1

7.3 De
7.3.1 P

7.3.1.1

The pury
identifyiy

7.3.1.2

The follov

a) issue

should support the task by allowing the user to:
reate records and reports of conformity assurange activities;

haintain, store, and distribute conformity assurance records and status reports.
rision support for product line measurement
rincipal constituents

Purpose

Pt

ose of this subproc€ess is to provide a structural, analytical framework for objective¢
g and evaluating aset of decision alternatives at the product line measurement.

y

Inputs
ving inputs should be available to perform the process:

5 réquired 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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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.

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

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

TE Guidance for decision mnking includes measurable alternative selection criteria and fr:\dr—\-r*ffana]ysjs

fol

b)

b)

.B.2 Establish decision support policy for PL measurement

.B.3 Tailor decision procedure for PL measurement

.B.4 Guidedhe decision execution for PL measurement

quantifying decision alternatives.

The method should support the task with the following capability: defining policies for g¢neration,
evaluation and selection of decision alternatives for PL measurement baSgd on an orgapization's
decision management policy.

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

The method should support the task with the following/cdpabilities:

1) tailoring decision-making procedures of an*Q¥ganization to the specific charactdristics of
product line measurement (e.g. decisions of. product line measurement are about meagsurement
objectives, the number of measures, appropriate data elements, and data collection|points in
accordance with decision constraints such as resource constraints, cost, and effectiv¢ness);

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

A tool should support the taskby-allowing the user to:

1) edit/fill out a document.or template including placeholders for tailoring specific possjible parts
of decision procedures of product line measurement;

2) enrol relevant product line measurement stakeholders of product line measurgment to
participate infdecision-making procedures.

The method should support the task with the following capabilities:

V) ‘coordinating decision executions that should be made by different decision-makers pf several
different measurements of product line measurement operationalization (e.g. sepprate but

b)

related decisions made in the product line measurements);

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

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

1) c

reating objective evidence for decisions made in product line measurement;

2) quantifying and evaluating the consequences due to decisions made in product line
measurement;

3) reviewing gaps and extracting lessons for decision-making practices in product line
measurement.

b) Ato
1) =
2) o«

3) 1

—

7.4 Un
741 P

7.4.1.1

The purp
determin|
product]
the accur

Uncertair
knowledg

7.4.1.2

The folloying inputs should be available to perform the process:
a) sourdes used for uncertainty analysis;

b) meadures, indices ndicators, functions, and product line measurement results;

c) histo

7.4.1.3

should support the task by allowing the user to:
dit/fill out a document or template for making decisions;

ommunicate and take feedback on the decisions made with relevant stakeholdérs in produ
ne measurement;

eport the results to appropriate decision process participants, technical and managems¢
eview participants of product line measurement, and process improvement.

Certainty analysis for product line measurement
rincipal constituents

Purpose

pse of this subprocess is to estimate the uncertainty of product line measurement in order
e the reliability of measurement and figure gut components that dominate the uncertainty
ne measurement. Uncertainty analysis resiilts are used to make relevant decisions or impro
hcy of measurement by controlling theadncertainties of the components.

ity is the state, even partial, of\'deficiency of information related to understanding
e of an event, its consequence, or likelihood. See ISO Guide 73:2009, 1.1.

Inputs

ry data useful for prediction.

Qutcomes

ct

nt

to
of
ve

or

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

a) Principles of product line measurement uncertainty are established.

b) Calculated quantities of the confidence level of commonality and variability measurement are
produced.

¢) Quality of uncertainty analysis and improvement actions are documented.
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