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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
committees established by the respective organization to deal with particular fields of

technical
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 p

art in the

work. In the field of information technology, ISO and IEC have established a joint technical committee,

[SP/TECTTC T

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

ddscribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria n
the different types of document should be noted. This document was drafted in aecordance
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Atttention is drawn to the possibility that some of the elements of this doCument may be tH
of| patent rights. ISO and IEC shall not be held responsible for identifying any or all su
rights. Details of any patent rights identified during the development of the document will
Infroduction and/or on the ISO list of patent declarations received (se® www.iso.org/patents)

Any trade name used in this document is information given for thle convenience of users and
stitute an endorsement.

Fgr an explanation of the voluntary nature of standards, the meaning of ISO specific t
ressions related to conformity assessment, as wellYas information about ISO's adheren
rld Trade Organization (WTO) principles in theTechnical Barriers to Trade (TBT) see
.org/iso/foreword.html.

This document was prepared by Technical/ Committee ISO/IEC JTC 1, Information te
Subcommittee SC 7, Software and systems engineering.

beded for
with the

e subject
Ch patent
be in the

does not

brms and
ce to the
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chnology,

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies cafi be found at https://www.iso.org/members.html.
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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
lower cost, reduced time to market and with better quality. As a result, it has gained increasing global
attention since the 1990s. Strategic management and supports are provided by product line product
management for a product family and its evolution. Product management should collaborate with
product line scoping process for the detailed definition of a product family. Also markets, technologies
and competitors are carefully and continuously observed for product family definition and its
continuo(s evolution. Product Management deals with the ecConomic aspects of product family and|
particula

There ar¢
involved
methods
systemat
product fanagement by dividing those into product management enablement, product managemse
operation
methods

This docu
and meth
following

I with the market strategy.

b needs for defining product line-specific product management processes that integrate t
product line disciplines with those for a single product. Furthermore, support(ef’tools a
hre required so that a product line organization can perform product managenient under t
¢ control of complexities. This document addresses the product line-specific processes

and product management support process areas with the guidance ef a set of tools a
capabilities for supporting tasks for product line product management.

ods for product line product management. This document ¢an*be used in one or more of t
modes:

enac
orga
critel

Byaf
tool d
prod

The ISO/
capabiliti
documen
productl

ISO/IEC §
IEC 26556, ISO/IEC 26557S0/IEC 26558, ISO/IEC 26559 are published. ISO/IEC 26561 and IS
IEC 2656

Vi

Procq
appli

Procé

the processes, tools and methods for product line product management. This also helps t
ization to evaluate and select relevant tools andmfethods based on business and user-relat
ia.

By aI organization intended to implement or operate product lines - to understand, adopt a

ool vendor who facilitates or leverages product line engineering practices - to provide a sef]
apabilities that should be embodied in.atool for supporting product management enableme
ict management operation and product management support.

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

[ provides processes and-Capabilities of methods and tools for variability mechanisms
nes. Other standards inthe’ISO/IEC 26550 family are as follows:

6550, ISO/IEC 26553/1SO/IEC 26552, ISO/IEC 26553, ISO/IEC 26554, ISO/IEC 26555, IS

P are to be published. ISO/IEC 26563 is a planned International Standard.

bsses and. ‘¢apabilities of methods and tools for domain requirements engineering a
Cation requirements engineering are provided in ISO/IEC 26551;

bssés, and capabilities of methods and tools for domain design and application design 3

in

he
hd
he
in
nt
hd

ment is intended to benefit people who acquire, supply, develop, operate, and maintain to¢ls

he

hd
he
ed

of
ht,

hd

s of methods and tools in terms of the key characteristics of product line development. This

in

D/
D/

provided in ISO/IEC 26552;

Processes and capabilities of methods and tools for domain realization and application realization
are provided in ISO/IEC 26553;

Processes and capabilities of methods and tools for domain testing and application testing are
provided in ISO/IEC 26554;

Processes and capabilities of methods and tools for technical management are provided in 1SO/

[EC 2

6555;

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

1S0/1

EC 26556;
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— Processes and capabilities of methods and tools for variability mechanism are provided in ISO/
IEC 26557;

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

— Processes and capabilities of methods and tools for variability traceability are provided in ISO/
IEC 26559;

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

—{ Processes and capabilities of methods and tools for transition management are providgd in ISO/
IEC 26562;

—| Processes and capabilities of methods and tools for configuration management of asset arel provided
in ISO/IEC 26563;

—|{ Others (ISO/IEC 26564 to ISO/IEC 26599): To be developed.

© ISO/IEC 2019 - All rights reserved vii
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Software and systems engineering — Tools and methods
for product line product management

1 Scope

T s documert, withim the contextof Tethods and toots for product Hime product TTamagentent:

—|{ defines productline-specific processes and their subprocesses for product managemeént off software
and systems product lines. Those processes are described in terms of purpose,.inputs, fasks and
outcomes;

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

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

2| Normative references

There are no normative references in this document.

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

ISP and [EC maintain terminological databases for use in standardization at the following addresses:

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

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

3.1
binding
tapk to make a decision on relevant variants, which will be application assets, from donpain (3.3)
asgets using the~domain variability (3.7) model and from application assets using the application
vdriability model

3.2
clmmonality

sef offunctional and non-functional characteristics that is shared by all applications belongjng to the
dict line (3.4)

p

3.3

domain

distinct scope, within which common and variable characteristics are exhibited, common rules and
binding (3.1) mechanisms are observed, and over which a distribution transparency is preserved

34

productline

product family

software and systems product line

set of products and/or services sharing explicitly defined and managed common and variable features and
relying on the same domain (3.3) architecture to meet the common and variable needs of specific markets

© ISO/IEC 2019 - All rights reserved 1
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product roadmap
schedule when the products have to be ready for market launch

3.6

technology roadmap
outline of required and anticipated changes in technologies, with expected dates, which will enable

achievem

3.7

ent or transformation of a product or product family (3.4)

variabili
set of fur
line (3.4)

4 Abb

COTS o

SSPL s

5 Refd

5.1 Ov

The succe
technical
technical

Product fpanagement should reflect the company’s;goals defined by top management. The compan

objective
family de
a product

Product
managen
product n
and mana
the comp
managen
technical
and to ev

The refer

product management. As shown in Figure 1, Product line product management can be structurj

into thre

Y
ctional and non-functional characteristics that may differ among members of the prody

reviated terms

omponent off-the-shelf

oftware and systems product line

rence model for product line product management

prview

ss of a product line depends on how well a produgt line management comprehends marke
trends and competitors’ capability. Product man@gement deals with the situation of marke|
trends and competitors’ capability, and defines a product family to deliver to marke|

5 govern the whole decision made in product line product management. The initial proddy
finition shall be delivered to product line’scoping for the detailed product family definition
line.

management provides strategic management for product families while organizati

hanagement is responsiblé for the economic and business concerns of product line engineeri
igement and the resulting product line(s). It deals particularly with the market strategy a
etitive strategy. Outcdomes produced in product management are major inputs of organizati
ent and product:\line scoping. Product management monitors markets, competitors a
changes so ast@-eope proactively with market changes and new offerings from competito
blve productfamily continuously.

b precesses: product management enablement, product management operation and produ

manageni

ent deals with managerial._supports for implementing a successful product line. For thi

ct

ence madel specifies the structure of product line-specific processes and subprocesses for

ed
ct

ent'support. In the rest of this document, tasks, methods and tools are described in terms

of

product line-specific processes and subprocesses defined in the reference model. Annex A describes key
artefact flows between product management and other key roles of software and systems product line.

Each process is divided into subprocesses and each subprocess is described in terms of the following
attributes:

— theti

tle of the subprocess;

— the purpose of the subprocess;

— the inputs to produce the outcomes;

— the tasks to achieve the outcomes;
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the outcomes of the subprocess;

— the capabilities of methods and tools required for performing the tasks effectively and efficiently.

NOTE1 When the process, subprocess, outcomes and tasks are listed or described in a sentence, they are
italicized to get noticed.
Product Management Product Management Operation
Enablement
. Market Definition for Technology Scanning
Froduct Vanagement Product Family for Product Family
Planning
Product Management Product Family Trade-off Analysisof
Enabling Definition Product Family

TH
to

.2 Product management enablement

Product Management Product Family Evolution

Managing
Product Management Support
Role Management in Decision Support in Risk Management in
Product Management Product Managemernt Product Management

Figure 1 — Product line productanagement reference model

e product management enablement\$hall serve to do the following and to define the capabilities of

bls and methods for supporting them:

Product management planning specifies how to monitor, measure and control the effe
of a product family. This subprocess also defines schedules and required resources fo
management;

Product management enabling establishes the governance policy for overall product mar
This subprocess-identifies the infrastructure and resource needs for product ma
operation afid)product management support, mobilizes qualified human resources fo
management, enables quality assurance measurement for product management and
produetthanagement process continuously;

Prodiict management managing monitors, measures and controls product management
and product management support.

ctiveness
I product

agement.
hagement
"~ product
improves

pperation

5.3 Product management operation

The product management operation shall serve to do the following and to define the capabilities of
tools and methods for supporting them:

Market definition for product family defines types of market segmentation for a product family,

analyses competitors’ profile and market opportunities for each market segment;

Technology scanning for product family identifies and analyses key technologies for a product family

so as to formulate the technology roadmap for product line product management;

© ISO/IEC 2019 - All rights reserved
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— Product family definition identifies domains with initial product family member products, and
thereafter analyses the high-level commonality and variability for the defining initial product family;

— Trade-off analysis for product family provides a formal way required for performing trade-off
analysis for viable product family compositions. Vested stakeholders, key decision factors and ways

to ge

nerate scenarios are addressed;

— Product family evolution achieves continuous evolution of a product family through monitoring
changing trends in markets, technologies and competitiveness related to a product family. This

subp

rocess includes tasks for evaluating evolution results and triggering follow-up actions.

5.4 Prlduct management support

The prod

1Ict management support shall serve to do the following and to define the capabilities’of to

and methjods for supporting them:

— Role

management in product management establishes and maintains roles and responsibilities

perfdrming product management. Roles and responsibilities are monitored.and controlled

impr

— Decis
mang

pvement after they are identified, assigned and coordinated;

decisfion results are dealt in this subprocess, and helps share decisions among relevant roles a
respq@nsibilities;

— Risk

management in product management deals with risk$.for the platform and variability (e

business, technology, competitiveness) of a product family and develops a mitigation plan for the ris

NOTE 2
processes
families.

The iden

managen]

productl
and mane

Fification and analysis of the key differentiators between single-system engineering a

ne and to formulate a strategy forthe successful implementation of product line engineeri

of the keyf aspects.

Tab

e 1 — Key aspects for identifying product line-specific product management tasks

ols

or
or

fon support in product management supports decision making concerning product line prodyct
gement. Decision procedure, guidance for decision execution and assimilating lessons fram

hd

S
S.

This document is related to ISO/IEC/IEEE 15288 that is directly applicable to a single system. Tihe
and capabilities of methods and tools of this decument correspond to the development of prodiict

hd

ent and product line engineering and management can help organizations to understand the

ng

gement. The key aspects have‘been defined in ISO/IEC 26550 and Table 1 shows the categary

Category)

Aspects

Reuse management

platform, reusability

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

Variability

managerment |binding, variability

Complexit]

collaboration, configuration, enabling technology support, reference architecture, te

/m. men D
apagement ture, traceability

Quality

nAagamant mancuramant andtracling cracc fonotional gorification and yalidation
o £-eresSHaheHeoRarvereatoahavartaatioh

The following are the descriptions for each aspect concerning product line product management.
The product line product management relevant processes and tasks shall be identified on the basis of
these aspects. The concerns specific to product line product management enable an organization to
understand the product line product management relevant processes, subprocesses, tasks, methods
and tools’ capabilities:

— Application engineering: Product line product management defines a product family at the strategic
level; thus, consisting member products that will be produced are decided by product management.

— Binding: Variability binding is an aspect that distinguishes product management of the product line

devel

opment from that of the single product development.
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— Collaboration: Stakeholders of product line product management include marketing experts,
product managers, representative customers, domain experts, application experts and so on. Close
collaborations among them are essential for the success of product management.

— Configuration: Configurations of assets for domain engineering and application engineering are
distinguished aspectsofthe productline development. Maintainingintegrity ofassetsisanimportant
aspect. Configurations of products and artefacts of a product line can be multidimensional, i.e., exist
in time and space.

— Domain asset: A platform consists of a collection of domain assets. Those domain assets may be
tauslblc aubayatc1ua Ul \,UllllJUllClltD, Ul tluc_y ula_y ILJC |:usiucc1 ills dl thClLtD Dub}l dS Us\T \,aa.,S, lOglcal
principles, architectural design patterns, etc. A product which is a member of a product family is
engineered using domain assets specific but not necessarily unique to that product family.[This is an
aspect that distinguishes product management of the product line development from mahagement
of a single product development.

— Domain engineering: Domain engineering processes are product line-speCific aspects that do not
exist in the single product development.

— Enabling technology support: Enabling technologies for supportingrefficient reuse and mahagement
of variability and assets distinguish from the single product devélopment.

— Measurement and tracking: The performance of the producline processes should be measured
aligning with the overall product line objectives. The meastrement results should be collg¢cted, and
they should be used to control product lines to achieve/bhe business goals of the product fpmily.

— Platform: Product line product management enables the development of a platform| and the
development of applications based on the platform.

— Product management: Product line product management should have the capability for deffining and
analysing the measures that make it possible to evaluate planned reusability and productivity and
thereafter coordinate a product line towards achieving its business goals.

—| Reference architecture: Referencearchitecture should be defined toward supporting theg business
goal achievement and the reugability. This is an aspect that distinguishes product management of
the product line development from that of the single product development.

— Reusability: Product lineproduct management monitors, evaluates and controls whether tije desired
level of reusability is(achieved in a product family engineering endeavour. Providing mjanagerial
supportforachievihgdesired level of reusability is akeyaspect peculiar to productline development.

—|{ Texture: Produetline product management monitors and controls whether domain engineering and
applicatiop-engineering are following the rules defined in textures.

— Traceapility: There exist trace links for business goal achievement, plan versus actual stdtus, issue
management, etc. in product line product management.

—| (Cross functional validation and verification: There exist cross functional assessments on| business

Saal achinuaraant lo oo c oot ol cbobiac  Sociin oo nmaogayanad  aro 1 o Ao 10 I‘Oduct
suul ACIIICVUITITIIL, l_llull vil ouo dacitudil otdatuo, Iooucv lllullus\'lll\'llb’ “il. I1r Pl\luu\,b IIrre p

management.

— Variability: Product line product management provides managerial capabilities for variability.
Variability management is a distinguished aspect of product line development.

© ISO/IEC 2019 - All rights reserved 5
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6 Product management enablement

6.1 General

Product management enablement supports the following subprocesses:

— Product management planning.

— Product management enabling.

— Prodyctmummagerernt Tmaayging.

6.2 Pr¢gduct management planning

6.21 P

6.2.1.1

The purp

define schedules and required resources for satisfying them.

6.2.1.2
The folloy
— Prod
— Exist
— Orga

— Histo

6.2.1.3

The folloy
managen

— Prodn
—  Prodr

— Prod
docu

— Chan

rincipal constituents

Purpose

ose of this subprocess is to analyse and establish product management needs and goals a

Inputs

ving inputs should be available to perform the productmanagement planning process:
ict line goals (objectives).

ing product definition strategy used for a single product definition.

hizational level plans for a product line (fronrISO/IEC 26556).

rical documents and data related to product family planning.

Outcomes

ving outcomes shall be aydilable as a result of the successful implementation of the prody
ent planning process:

ict management goal'is’established.

ict definition strdategy is defined.

mented:

jesAfplans are traced and maintained.

ict management plan, including key procedures, schedules and required resources and measureq i

ct

6.2.1.4

Tasks

The organization shall implement the following tasks with respect to the product management planning

process:

— Establish product management goals: Define product management goals and strategies for offering

such

products that ensure the organization’s continuous market leads.

— Define key procedures for product management: Tailor or define product management procedures

and s

hare the procedures with product management participants.

— Define schedules and required resources for product management: Schedule product management,
including milestones and required resources.
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— Specify how to monitor, measure and control the effectiveness of product family: Define ways to
governing the monitoring, measuring and controlling of the effectiveness of a product family.

— Document the product management plan: Document and share the product management plans.

6.2.2 Establish product management goals

The goal of this task is to define product management goals and strategies for the successful achievement

of

organizational goals and for the provision of products that meet customer’s needs on time.

Tl
g0
T}

T}
pr

TH

capabilities:

.2.3 Define key procedures for product management

e—goatof productmaragenrent Ts—to—contribute—to—the—success—of aproductHimeorgart
verning the product family endeavour as a whole.

identifying the relationship between product management and product line goals;

formulating product management goals;

fool should support establishing product management goals by allowing the user to do the f]

access product line goals and organizational level plans;

channels and implemented mechanisms.

e goal of this task is to tailor and define product management procedures based on pr¢
ocesses and to share the defined procedures with key stakeholders.

e method should support defining key procedures for product management with the

tailoring procedures for product management based on the organizational product ma
process;

defining decision-making procedures related to product management;
defining integratioh and calibration procedures for product management;
defining monitoring, measuring and controlling procedures for product management;

defining)procedures that guide the collaboration activities among key stakeholders o
management.

Fa0l, should support defining key procedures for product management by allowing the user

establishing the product definition strategy that describes how new'products are defined.

zation by

e method should support establishing product management goals with the following capabjlities:

bllowing:

communicate product management goals and stratégies with key stakeholders by suyipporting

duct line

following

hagement

f product

to do the

towimng:
access the existing procedures for product management;
share key procedures with relevant key stakeholders;
make decisions under the supports of decision-making procedures;
integrate and calibrate procedures;

document the defined procedures electronically.
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6.2.4 Define schedules and required resources for product management

The goal of this task is to define schedules, milestones and resources for specifying a product roadmap
based on the integrated information of market situation and technical trends, and for evolving a product
roadmap in accordance with the changes on markets and technical trends.

The method should support defining schedules and required resources for product management with
the following capabilities:

A tool sh
the user t

6.25 S

The goal

The met}
product f

A tool sh
family by

understanding the organization’s capability, procedures and roles/responsibilities to nurture

prod

1ctlinein ordertotake the hest decisions for nroaduct manacement schedules and resource ;
T =]

estini

definfing schedules and allocating resources for product management;

ident]

(sem
resp(

acces

defink schedules and allocate resources for product management.

defi
effec

definfing rules adhered.when the product family is controlled.

acces

docu

defi:[ng observation points to monitor the effectiveness of a product family;

ating and identifying possible resources for those needed;

ifying risk management items in product management.

uld support defining schedules and required resources for product management by allowi
o do the following:

-Jautomate accessing information about organization’s capability, procedures and role
nsibilities to nurture product management;

s an organization’s available resources;

pecify how to monitor, measure and control the'effectiveness of a product family

hmily with the following capabilities:

ng measures and integrdtion functions for integrating monitored results for evaluating t
fiveness of a product family;

buld support.specifying how to monitor, measure and control the effectiveness of a prody
allowing thewser to do the following:

s historjadata related to product management;

mentthe defined measures, procedures and criteria electronically;

od should support specifying how. to“monitor, measure and control the effectiveness of

of this task is to define procedures, measures and criteria for governing the monitoring,
measuring and controlling of the effectiveness of a product family.

ct

monitor actions (What, Who, Where, When, How) and collect the data;

meas

ure and analyse the effectiveness of a product family;

control actions (What, Who, Where, When, How) and obtain feedback from the controls.

6.2.6 Document the product management plan

The goal of this task is to document the product management plan and obtain approvals for the product
management plan.
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The method should support documenting the product management plan with the following capabilities:

providing a documentation template for the product management plans;
formulating the product management plans;

sharing product management plans with the corresponding users.

A tool should support documenting the product management plan by allowing the user to do the
following:

TH
p1
in
m

T}

T}
m

document the product management plan;
share the product management plan with the relevant organization units and participant

use the mechanisms necessary for the planed versus actual analysis.

.B Product management enabling
.B.1 Principal constituents

.3.1.1 Purpose

‘RIJ

e purpose of this subprocess is to identify and establish theinfrastructure and resource required for

oduct management governance, product management operation and product managemen
Cluding coordination with roles in a product family and:¢entinuous improvement capability d
hnagement.

.3.1.2 Inputs

e following inputs should be available to perform the product management enabling procegs:

Market situations, technology trends and emerging best practices.
Plans for product management, including key procedures, schedules and required resour
Current enabling capabilities and resources.

Current improvementendeavours in enabling capabilities and resources.

.B.1.3 Outcomes

e following‘utcomes shall be available as a result of the successful implementation of th
hnagement ‘enabling process:

Governance policy for product management is clarified.

support,
f product

n

CES.

e product

Roles and responsibilities for product management are structured.

Product management enablers and resources are deployed.

Product management processes are continuously improved.

6.3.1.4 Tasks

The organization shall implement the following tasks with respect to the product management enabling

pr

0ocess:

— Establish governance policy for product management: Define policies that govern the overall product

management activities and artefacts.
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— Mobilize qualified human resources for product management: Organize required capabilities and
qualifications sufficient to carry out activities and tasks of product management operation and
supports.

— Identify infrastructure and resource needs for product management operation and product management
support: Develop capabilities, qualifications and resources that enable product management.

— Enable quality assurance measurement for product management: Activate quality assurance in
product management for ensuring adherence of defined procedures, rules and constraints.

— ]mprm/p lnr‘nriur‘f management process continuously: Examine gaps between dpplnvpd and requir d

enablers, so as to provide improved enablers.

6.3.2 Establish governance policy for end-to-end product lifecycle

The goal ¢f this task is to clarify policies regarding the formation of overall rules and guides for product
managenjent. The governance policy describes the principles and practices that guide|the participarnts
and stakdholders of product management in carrying out their roles and responsibilities.

The govdrnance policy for product management should be designed to effectively supervise the
product family operation and to ensure the oversight mechanisms and-procedures in which the
product flamily is governed. The policies are reviewed on an annual basis'in the context of changiphg
market sfituations, technology trends and emerging best practicesg with a view to enhancing the
governarice of the product family.

NOTE1 [ISO/IEC 38500 provides principles for IT Governance.

The method should support establishing the governance (policy for product management with the
following| capabilities:

— providing oversight mechanisms and proceduresfor effectively supervising the activities and tagks
of product management operation and support;

— guiding governance policy improvements:-according to changing market situations, technology
trends and emerging best practices;

— definfing a way of monitoring the éffectiveness of the governance policy.

A tool shquld support establishing the governance policy for product management by allowing the uger
to do the following:

— docupment the governange policy for product management;
— sharg the governaneé policy with the relevant organization units and participants;
— monifor the status of governance policy adherence;

— identfify“the gaps between governance policies and actual practices.

6.3.3 Mobilize qualified human resources for end-to-end product lifecycle

The goal of this task is to define required capabilities and qualifications for carrying out activities and
tasks of product management operation and support and to mobilize qualified human resources for
product management.

The method should support mobilizing qualified human resources for executing product management
with the following capabilities:

— defining required qualifications for product management;

— aligning the required qualifications for product management in accordance with the product line
organizational structure and the defined product management procedures;
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— defining evaluation criteria for the selection of qualified human resources for product management;

— mobilizing qualified human resources for carrying out activities and tasks of product management

operation and support.

A tool should support mobilizing qualified human resources for executing product management by
allowing the user to do the following:

archive historical and current required qualifications of product management;

— align the required qualifications for product management in accordance with the product

T}
pr

TH
Of

6.
T}

line organizational structure and the defined product management procedures thi
communication channel;

document the evaluation criteria for the selection of qualified human resaurces fol
management, which can be utilized during the selection process.

.B.4 Identify infrastructure and resource needs for end-to-end product lifecycle

e goal of this task is to develop and establish capabilities and resources that leverage for
oduct management goals.

e method should support identifying the infrastructure and resgurce needs for product ma
eration and support with the following capabilities:

understanding the organization’s capability, proceduires and roles/responsibilities tg
product management operation and support;

estimating and identifying the needed infrastructure and resources;
assigning the infrastructure and resources for product management operation and suppg

tool should support identifying the infrastructure and resource needs for product ma
eration and support by allowing the.user to do the following:

access the information of the grganization’s capability, procedures and roles/responsibili

estimate and identify thesneeded infrastructure and resources by providing historical d4
infrastructure and resources;

document the required infrastructure and resources.

8.5 Enable quality assurance measurement for end-to-end product lifecycle

e goal of this task is to define actionable tasks related to goal setting, policy setting, m|

support,_guide, measurement, assurance, feedback and close for effective and efficient er

qy

ality'assurance in product management.

T}

ough the

product

achieving

hagement

nurture

rt.

hagement

[ies;

ita on the

anagerial
abling of

e method should support enabling quality assurance measurement for product managen

nent with

the following capabilities:

defining actionable tasks for the effective and efficient enabling of quality assurance in product

management;

providing mechanisms and procedures for effective quality assurance measurement in product

management;

identifying resolutions to mitigate conflicts between quality assurance activities and other roles in

pI'OdUCt management;

providing quality assurance measurement results for product management to relevant stakeholders

and corporate management;
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A tool should support enabling quality assurance measurement for product management with the
following capabilities:

— access best practices of quality assurance in product management;

— accumulate raw data collected during the quality assurance measurement for product management;

— use communication channels and implemented mechanisms for sharing quality assurance artefacts.

6.3.6 Improve product management process continuously

The goal

improved enablers.

The metHod should support improving product management process continuously with the)followi
capabilities:

— colle

— analy

— estallishing action plans and success measures on improvement activities for achieving prodt
manggement goals;

— contifolling and tracing the status of improvement activities toclosure.

A tool shquld support improving product management process continuously by allowing the user to
the following:

— accuinulate data related to the improvement of product management process;
— visudlize deviation between the actual and expected effectiveness of product management;

— sharg¢ improvement activities with relevantparticipants through the communication channels a
implgmented mechanisms;

— check the status of improvement.dctivities.
6.4 Pr¢duct managementmanaging

6.4.1 Principal constituients

6.4.1.1

The purp

product hanagement support.

6.4.1.2

of this task is to examine gaps between deployed and required enablers and to providext

'ting data for evaluating the effectiveness of product management;

Purpose

pse of this subprocess is to monitor, measure and control product management operation a

sing deviations from the required performance/capability of product mahagement necessary
to achieve the established product management goals;

ct

Inputs

The following inputs should be available to perform the product management managing process:

— Outcomes of product family planning.

— Outcomes of product family enabling.

— Outcomes of risk management plan in product management.

— Actual operation progresses and results of product management.

— Actual support progresses and results of product management.

12
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The following outcomes shall be available as a result of the successful implementation of the product
management managing process:

Monitor or control results for product management operation and support are accessible.
Deviations in actual operation of product management from plans are managed.

Deviations in actual support of product management from plans are managed.

Identified risks in product management are mitigated or managed.

Feedback to planning and enabling function of product management is provided to
stakeholders.

6.4.1.4 Tasks

T}
m

e organization shall implement the following tasks with respect to‘the product ma
hnaging process:

Tailor and allocate governance policy, R & R and resources to.télevant sub functions d
management: Coordinate the governance policy, R & R and respurces to relevant functions
management.

Collect data from product management sub functions:(Gather evidences of product ma
execution from all sub functions.

Monitor, measure and control product manageniént operation and product managemen
Define and activate procedures, measures and criteria for monitoring, measuring and c
the deviations in product management.

Manage actual operation and support, of product management: Resolve deviations from th
product management operation and stupport.

Provide feedback to planning(and enabling functions of product management: Give cor
feedback to planning and enabling functions of product management.

relevant

hagement

f product
fproduct

hagement

support:
ntrolling

e planned

structive

6.4.2 Tailor and allocate;governance policy, R & R and resources to relevant sub functipns of

pr

T}
pr

T}
re

oduct management

e goal of this taskis to assign roles, responsibilities and required resources to relevant fu
oduct management together with relevant rules and guides.

e method\should support tailoring and allocating the governance policy, R & R and res
evantsub’functions of product management with the following capabilities:

identifying detailed circumstances for managing a product family;

nctions of

purces to

tailoring rules and guides of the governance policy in order to adjust them to the detailed

circumstances;

mapping R&Rs (Roles and Responsibilities) and resources to relevant sub functions o
management;

adjusting insufficient or surplus R&Rs and resources.

f product

A tool should support tailoring and allocating the governance policy, R & R and resources to relevant
sub functions of product management by allowing the user to do the following:

— access the defined governance policy, R&R and resources for product family management;

© ISO/IEC 2019 - All rights reserved
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— generate matrix from R&Rs and resources to relevant sub functions of product management;

adjust insufficient or surplus R&Rs and resources.

6.4.3 Collect data from product management sub functions

The goal of this task is to gather evidences of product management from all sub functions regarding
defined monitors, measures and controls for the effectiveness of a product family.

The method should support collecting data from product management sub functions with the following

capabilitigs:

deterimining targeted variables from product management sub functions;

definling mechanisms for data collection from product management sub functions;

stori

categorizing and/or organizing the collected data.

A tool sh

do the fol

6.4.4 Monitor, measure and control product management operation and support

colle

store|the collected data to permanent or temporary storage;

categorize and/or organize the collected data.

The goal

and controlling the product management operation and support.

The method should support monitoring, measuring, and controlling product management operati

and supp

Definling measures, metrics andsnieasurement points in the procedures of product managems
operation and support;

definfing information essential to confirm the effectiveness of product management operation a

supp

definfing integration/characterization functions for integrating monitored results for evaluati

thee

identjifying thresholds and decision alternatives in controlling product management operation a

supp

g the collected data to permanent or temporary storage;

puld support collecting data from product management sub functions)by allowing the user
lowing:

't data from product management sub functions using data collection mechanisms;

fthis taskis to define procedures, measures.and criteria for control for monitoring, measuri

brt with the following capabilitiés:

prt;

[fectiveness;of product management operation and support;

Drt;

: L 1 1 1 1 1 11 1 - 1
bull(,l 115 UpP KIIOWICUZT ITTIdLCU LU CULILT OIS Product IH1dIId gCIICIIU OpPEl dLlOIT d1IU SUppoTrtL.

A tool should support monitoring, measuring and controlling product management operation and
support by allowing the user to do the following:

14

integrate monitored and measured results using supporting mechanisms;

(semi-)automate the calculation for the defined integration functions or characterisation functions;

derive knowledge from the measured results;

visualize/represent thresholds and decision alternatives in controlling product management
operation and support.
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6.4.5 Manage actual operation and support of product management

The goal of this task is to compare the planned versus actual operation and support of product
management, so as to specify required actions to improve the operation and support of product
management.

The method should support managing the actual operation and support of product management with
the following capabilities:

— establishing the expected performance of product management operation and support;

—{ comparing the planned versus actual operation and support results of product management;
—|{ analysing root causes of the gaps;
—| derivingimprovementneeds and action items for the operation and support of product marjagement.

A tool should support managing the actual operation and support of product management byf allowing
the user to do the following:

—{ compare the planned versus actual operation and support results of\product management;

-

—{ analyse root causes of the gaps;

—|{ share improvement action items using communication charinels and implemented mechahisms.

6.4.6 Provide feedback to planning and enabling functions of product management

The goal of this task is to give constructive feedback to planning and enabling functions df product
management, so that corresponding participants: develop improved plans and effective| enabling
capabilities.

The method should support providing feedback to planning and enabling functions of product
management with the following capabilities:

—|{ integrating lessons learned during product managing;
— analysing the rationale for improving the planning and enabling functions of product marjagement;

—|{ defining mechanisms ;for propagating feedback to distributed and different profuct line
organization units;

— delivering feedback to the right planning and enabling functions of product management.

A tool should support providing feedback to planning and enabling functions of product mahagement
by| allowingthe user to do the following:

—| intégrate lessons learned during product managing;

—{_propagate feedback to relevant productline organization units:

— store lessons learned into the permanent storage for the further use.

7 Product management operation

7.1 General

Product management operation supports the following subprocesses:
— Market definition for product family.

— Technology scanning for product family.
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— Product family definition.

Trade-off analysis of product family.

— Product family evolution.

7.2 Market definition for product family

7.2.1 Principal constituents

7.2.1.1

The purp
compile t
segment,
each mar
to analys
market d

7.2.1.2

The follo
process:

7.2.1.3

The folloy
definition

16

Prod
Mark
Comy
Histdg

Mark

Mark
Voice
Comp

Treng

Purpose

ose of this subprocess is to define types of market segmentation for a product family,
he voice of customers for each market segment, to forecast trends in sales forceach marK

ket segment, to simulate potential new or refined member products for each imarket segme
e strategic-level commonalities (platform) and variabilities and to commuhicate and share t
efinition results.

Inputs

ict line goals (objectives).

et segments of a single product or previous SSPL,
etitors’ profile of a single product or previousiSSPL.
rical trends in sales for each market segment.

et opportunities of a single productor-previous SSPL.

Outcomes

ving outcomes shall be available as a result of the successful implementation of the marK
for the product family process:

pt segments for a product family are defined.
of customersfor/each market segment are compiled.
etitors’ profile for each market segment is defined.

s inesales for each market segment are forecasted.

wing inputs should be available to perform the market definition for the product famj

to
et

to analyse competitors’ profile for each market segment, to analyse market opportunities for

ht,
he

<

et

Marki

bt nlnlnnrhmifipcfnr each market segment are defined

Potential new or refined member products for each market segment are simulated to realize the

defin

ed market opportunities.

Strategic-level commonalities (platform) and variabilities for each market segment are analysed.

Scenarios for business goal achievement are simulated.

Market definition results are documented and shared.
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7.2.1.4 Tasks

The organization shall implement the following tasks with respect to the market definition for the
product family process:

— Define types of market segmentation for a product family: Classify markets for deciding product
family members, including their major features and quality attributes.

— Compile the voice of customers for each market segment: Capture and integrate the needs and
demands from representative customers for each market segment to decide the best product family

mnmhnrc, features and qna]ify attributes

— Analyse competitors’ profile for each market segment: Analyse what makes the competitorsspccessful.

— Forecasttrends in sales for each market segment: Predict future trends of sales in each'defin¢d market
segment for deciding the best product family members, features and quality attributes.

— Analyse market opportunities for each market segment: Identify unmet needs, wants and{demands
that are not being addressed by the competitors.

—{ Document market definition results: Define and document the targét markets for the prodyict family
and its member products.

7.2.2 Define types of market segmentation for a productfamily

The goal of this task is to classify markets in accordance with customers’ wants, needs and dejfnands for
dgciding product family members, including their majer features and quality attributes.

The method should support defining types of market segmentation for a product family[with the
following capabilities:

=)

—|{ developing product differentiation strategies for a product family;
— dividing target markets broadly for.a product family;

— defining specific demands and attributes of market segments;

— comparing with competitors’ strategy for market segments;

— analysing the voice of\ciistomers related to market segments.

A tool should supportdefining types of market segmentation for a product family by allowing the user
to[do the following:

—| integrate-information across different market segmentation of products;

—|{ access:customer representatives aggregated by similar products or aggregated from the product
family perspectives;

disnlav dashbhaards for online viewinag of alternative market seamentation:
Crroprely = o ¥ \a o) v * ta) T

— analyse the voice of customers related to market segments.

7.2.3 Compile the voice of customers for each market segment

The goal of this task is to capture the wants, needs and demands from the customers of each market
segment to decide the best product family members and features.

The method should support compiling the voice of customers for each market segment with the
following capabilities:

— defining questionnaires for listening the voice of customers in each market segment;
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— making plans on how to distribute and receive feedback from customers;
— compiling the voice of customers for each market segment;
— analysing the voice of customers for each market segment of a product family.

A tool should support compiling the voice of customers for each market segment by allowing the user to
do the following:

— categorize questionnaire distributions, collect responses and aggregate the responses by customer
segments and types of products of a product family;

— analyse the aggregated voice of customers in different market segments and types of products oIfa
prodfict family;

— comylile the voice of customers for each market segment.

7.2.4 Analyse competitors’ profile for each market segment

The goal |of this task is to analyse what makes the competitors successful. Key*competitors in each
market s¢egment should be analysed.

The method should support analysing competitors’ profile for each market segment with the followipng
capabilities:

— analysing key success factors of competitors in market segmeént;

— perfdrming SWOT (strength, weakness, opportunity,“threat) analysis against competitofs
capability;

— integprating findings of key success factors of compétitors’ in all market segments.

A tool shquld support analysing competitors’ profile for each market segment by allowing the user to o
the following:

— analyse the key success factors of compgtitors’ in market segments related to a product family;
— perfdrm the SWOT analysis for a product family;

— document the findings obtaided from the key success factors of competitors’ in all market segmernts
related to a product family.

7.2.5 Fprecast trends-insales for each market segment

The goal pf this taskiis'to find future trends of sales in each market segment based on the current sales
trends ofja company and competitors, and the analysis results of voice of customers.

The methodsshould support forecasting trends in sales for each market segment with the followihg
capabilitigs:

— integrating existing sales data for member products and a product family;
— exercising sales forecasts based on organizational practices of forecasting;
— providing sales forecasts for a product family.

A tool should support forecasting trends in sales for each market segment by allowing the user to do the
following:

— integrate data for sales forecasts;

— forecast sales using COTS package software.
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7.2.6 Analyse market opportunities for each market segment

The goal of this task is to identify unmet or new needs, wants and demands that are not being addressed
by the competitors.

The method should support analysing market opportunities for each market segment with the following
capabilities:

— identifying unmet or new market needs and demands that a company can exploit because they are
not being addressed for certain market segment(s);

—|{ identifying viable markets by employing product family perspectives.

A tool should support analysing market opportunities for each market segment by allowing the user to
dd the following:

— evaluate unmet or new market needs and demands;

— identify viable markets by employing product family perspectives including platform and vpriability.

7.2.7 Document market definition results

The goal of this task is to define and document the target markets.for a product family and it} member
prjoducts.

The method should support documenting market definition{results with the following capabilities:
— providing a documentation template for market definition results;

— providing the rationale of the market definitjon;

—|{ identifying viable target markets for a preduct family and its member products;
—|{ sharing the market definition results\with the relevant stakeholders.

A tool should support documenting-market definition results by allowing the user to do the following:
—{ document market definition results in accordance with the documentation template;
— communicate the marketdefinition results with relevant stakeholders;

— maintain the market'definition results.
7.8 Technolggy scanning for product family
7.8.1 Principal constituents

7.84.1° Purpose

The purpose of this subprocess is to identify and analyse key technologies for a product family, to
analyse competitors’ profile of key technologies, to forecast trends in emerging key technologies,
to analyse strategic-level commonalities (platform) and variabilities related to technology trends,
to simulate scenarios for business goal achievement by utilizing technology leverages, and so as to
formulate a technology roadmap for product line product management.

7.3.1.2 Inputs

The following inputs should be available to perform the technology scanning for the product family
process:

— Technologies related to existing member products of a product family or previous product family.

© ISO/IEC 2019 - All rights reserved 19


https://standardsiso.com/api/?name=26398f9082fdfd695a40ab094d2260b2

ISO/IEC 26560:2019(E)

— Competitors’ position in key technologies related to a product family.

— 3rd party analysis results on technology trends including emerging technologies that are relevant to
a product family.

— SSPL technology trends and international standards.

7.3.1.3 Outcomes

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

— Key technologies, including their impacts for a product family are defined.
— Competitors’ profile of key technologies is analysed.
— Trends in emerging key technologies are forecasted.
— Stratggic-level commonalities (platform) and variabilities related to technology trends are analysed
— Scendrios for business goal achievement by utilizing technology leverages are simulated.

— Technology roadmap for a product family is documented and shared.

7.3.1.4 |Tasks

The orgapization shall implement the following tasks with respect to the technology scanning for the
product fhmily process:

— Identjfy key technology for product family: Define key, technologies that can leverage the success of a
prodyict family.

— Analyse technology impacts on product family¢ Specify positive and negative impacts of defined Key
technjologies on a product family.

— Analjse competitors’ profile of key technology: ldentify key technologies that lead competitors |to
succqss in markets.

— Foredast evolution trends in key.technology: Predict future trends of key technologies that enharjce
an organization’s competitive-edge through a product family.

— Evaldate strategic alterndtives for competitiveness through key technology: Define and evalugte
alterpatives of key~téchnologies to determine such a set of key technologies that enable the
competitiveness gfan organization for a long period.

— Formulate technology roadmap for product family: Establish a technology roadmap that will pe
implgmented with an evolution of a product family.

7.3.2 Iﬂ,en,t]_ﬁLkny fnr‘hnnlngy for prndllr‘f fnmlly

The goal of this task is to identify key technologies that can leverage a product family to success. Key
technologies might contribute to differentiate a member product and/or overall product family in its
markets and might improve the efficiency and/or effectiveness of the development, operation and
maintenance of member products and the product family.

The method should support identifying key technology for a product family with the following
capabilities:

— classifying key technologies of existing products of a product family;

— identifying emerging and future technologies for a product family;
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— categorizing technologies in accordance with their changing trends;
— documenting and maintaining the pool of identified key technologies.

A tool should support identifying key technology for a product family by allowing the user to do the
following:

— utilize the integrated channel across relevant stakeholders of a product family;

— document and maintain the pool of identified key technologies;

— access the pool of 1dentified key technologies.

7.8.3 Analyse technology impacts on product family

The goal of this task is to specify impacts on a product family that could be originated by the defined
key technologies. The impacts might not only be positive but also be negative on@product farhily.

The method should support analysing technology impacts on a produet“family with the [following
capabilities:

—{ mapping technologies to member products of a product family;

—{ analysing potential cannibalization effects among membeyr products due to technologies;
— analysing whether products of a product family are differéntiated with each other by technologies;
—|{ valuating the technology impacts on a product family.

A tool should support analysing technology impaets'on a product family by allowing the user{to do the
following:

— checkdashboards as indicators used as dmeasure to gain further insights into the technology trends;
—{ align short-term, mid-term and lopg-term vision of a product family with technologies;

— valuate the technology impacts.on a product family.

7.8.4 Analyse competitors/ profile of key technology

The goal of this task is to'analyse current technological status and future potentials in key technologies,
which are relevant tg-@product family, of competitors in target markets.

The method should support analysing competitors’ profile of key technology with the [following
capabilities:

— analysing SWOT (strength, weakness, opportunity, threat) of competitors’ key technologiks;

— Antegrating findings on different competitors for each market segment;

— analysing current and future gaps in key technologies based on competitors’ profile.

A tool should support analysing competitors’ profile of key technology by allowing the user to do the
following:

— perform a multi-criteria analysis on competitors’ technology profile in regard to a product family;
— integrate competitors’ profile by types of products of a product family;

— maintain and share competitors’ profile.
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7.3.5 Forecast evolution trends in key technology

The goal of this task is to forecast future trends in key technology that enhance competitive edge of a
product family.

Existing methods of technology forecasting include Delphi method, forecast by analogy, growth curves
and extrapolation.

The method should support the forecasting of evolution trends in key technology with the following

capabiliti

es:

— organizing expert group(s) who are capable of technology forecasting for a product family;

— analy

— selec
techr

— exerd
— comb

A tool sh
the follow

— checl
techr

— checl

sing the past performance of technology forecasting in key technologies;

fing methodology (e.g., Delphi, forecast by analogy, growth curves, extrapolation, etc.)
ology forecasting for a product family;

ising (multiple) technology forecasting in key technologies;
ining forecasting results and improving inconsistencies among the yesults.

uld support the forecasting of evolution trends in key technology-by allowing the user to
ring:

t dashboards as indicators used as a measure to gaim)further insight into the emergi
ologies;

 past performance of technology forecasting in keyptechnologies;

— execyte methodology (e.g., Delphi, forecast by analogy, growth curves, extrapolation, etc.)

techr

— comb

7.3.6 E

The goal
strategic

The met
technolog

— evalu
— analy

— prior

ology forecasting for a product family;

ine and maintain the forecasting results.

valuate strategic alternatives for competitiveness through key technology

of this task is to evaluate.key technologies to determine which key technology possess
impact, such that a compdny can surpass its competitors for a long period.

hod should support ‘evaluating strategic alternatives for competitiveness through Kk
y with the following)capabilities:

ating technology forecasting results from the integrated product family perspectives;
sing alternatives including valuation for enhancing competiveness of a product family;

itizing-and selecting among strategic alternatives;

of

of

— align

ngthe selected alternative with markets of a product family.

A tool should support evaluating strategic alternatives for competitiveness through key technology by
allowing the user to do the following:

— analyse and valuate key technologies with their impacts on markets;

— prior

itize and select key technologies;

— maintain the evaluation results.

22

© ISO/IEC 2019 - All rights reserved


https://standardsiso.com/api/?name=26398f9082fdfd695a40ab094d2260b2

ISO/IEC 26560:2019(E)

7.3.7 Formulate technology roadmap for product family

The goal of this task is to establish a roadmap that matches short-term, mid-term and long-term goals of
a product line organization with differentiated key technologies.

The method should support formulating technology roadmap for a product family with the following
capabilities:

— summarizing technology trends for a product family;

— applving life-cycle stage (e.g. introduction, growth, maturing, and so on) of technology for each
member product;

—|{ defining technology roadmap for short-term, mid-term and long-term;
—|{ providing rationale for this formulation.

A tool should support formulating technology roadmap for a product family byjallowing the fiser to do
the following:

—{ document and maintain technology roadmap;

—{ communicate and access the technology roadmap.
7.4 Product family definition
7.4.1 Principal constituents

74.1.1 Purpose

The purpose of this subprocess is to identify~domain with possible product family member [products,
arld thereafter to analyse high-level commonality and variability for defining the initial prodyct family.

7.4.1.2 Inputs

The following inputs should bewavailable to perform the product family definition process:
—{ Productline goals (objectives).

— Market segments-

— List of produetScurrently on offer.

— Competitors’ profile.

— Voiceof customers for each market segment.

— (Fechnology roadmap.

— Market opportunities.

7.4.1.3 Outcomes

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

— Candidate members of product family are analysed.
— Functional and non-functional characteristics of potential product family members are analysed.

— High-level domain with high-level commonality and variability is identified.
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— Initial product family is defined and documented.

7.4.1.4

Tasks

The organization shall implement the following tasks with respect to the product family definition

process:

— Identify high-level domain: Decide which features will be in and which will be out from a product
family at the highest level.

— Ident
prod

— Definp initial functional and non-functional characteristics of product family: Specify an initial list
functional and non-functional characteristics of a product family.

— Analyse high-level commonality: Find out common functional and non-functional‘eharacterist
amor|g those of initial candidate product family members.

[y inttiat camdidate-membersof product famity—Setectintttat product fammity mrembersbased
icts currently on offer, and add new products based on emerging markets and technologies

DI

of

CS

— Analyse high-level variability: Find out variable functional and non-functional characteristics amopg

thosq of initial candidate product family members.

— Docu

7.4.2 ldentify high-level domain

The goal

The methjod should support identifying high-level domain with the following capabilities:

— analy

— analysing key technologies for determininig which feature will be in or out of a domain;
— analysing features of existing products for determining which feature will be in or out of a doma
— identfifying potential products that do not exist but relevant to market needs or key technologies

A tool shquld support identifying high-level domain by allowing the user to do the following:

— acces

— visud

7.4.3 ldentifyinitial candidate members of product family

The goal

s information related to identified market needs, key technologies and existing products;

lize the progress for determining the boundary of a domain.

sing market needs and demands for détermining which feature will be in or out of a domaix;

ment initial product family: Specify an initial product family with its common and varialle
functiional and non-functional characteristics.

bf this task is to decide which features will be in aftd which will be out from a product family.
The boundary of a high-level domain is decided.

n;

pfthis task is to choose initial product family members based on products currently on off]

er,

market definition and technology roadmap.

The method should support identifying initial candidate members of a product family with the following

capabiliti

es:

— selecting existing products as initial candidate members of a product family;

— defin

ing new member products of a product family;

— improving and/or refining existing member products of a product family;

— producing an initial product family map.
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A tool should support identifying initial candidate members of a product family by allowing the user to
do the following:

access the information of existing products;
visualize the progress of determining initial candidate members of a product family;

represent mapping results of product candidates to the defined domain.

7.4.4 Define initial functional and non-functional characteristics of product family

T}
pr

TH
fa

7.4.5 Analyse high-level commonality

T}
th

T}

e goal of this task is to specify an initial list of functional and non-functional charactey
oduct family.

e method should support defining initial functional and non-functional characteristics of
mily with the following capabilities:

converting market needs and demands into initial functional and non-functional charact
a product family;

converting key technologies into initial functional and non-functional characterig
product family;

adding existing functional and non-functional characteristics to a product family.

allowing the user to do the following:
access identified market needs and key technolegies;

list-up the identified characteristics for reviewing functional and non-functional charact
a product family;

produce explicit products and characteristics matrix for the further analysis.

e goal of this task is to identify common functional and non-functional characteristics by
pm to initial candidate product family members.

e method should support analysing high-level commonality with the following capabilities:
classifying identified functional characteristics to commonality;
classifying.identified non-functional characteristics to commonality;
characterizing high-level commonality (e.g. costs and benefits functions);

characterizing commonalities regarding the total life-cycle of the product line.

stics of a

h product

bristics of

tics of a

Fool should support defining initial functional and non-functional characteristics of a prodiict family

bristics of

mapping

A tool should support analysing high-level commonality by allowing the user to do the following:

— perform automated analysis of costs, benefits and characteristics functions for characterizing high-

level commonality;

— represent the characteristics of high-level commonality for reviewing and reference.

7.4.6 Analyse high-level variability

The goal of this task is to identify variable functional and non-functional characteristics by mapping
them to initial candidate product family members.
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The method should support analysing high-level variability with the following capabilities:

— class

— class

ifying identified functional characteristics to variability;

ifying identified non-functional characteristics to variability;

— characterizing high-level variability (e.g. functions for evaluating costs for making it reusable,
benefits through reuse).

A tool should support analysing high-level variability by allowing the user to do the following:

— perfdrm automated analysis of costs, benefits and characteristics functions for characterizing high-

level

— reprgsent the characteristics of high-level variability for reviewing and reference.

7.4.7 Document initial product family

The goal

The methjod should support documenting the initial product family with thefollowing capabilities:

— Integrating results of product family definition;

— prov
— docu

— main

A tool shquld support documenting the initial produc@family by allowing the user to do the following:

— docu

— sharg the documented initial product family;

— main|

7.5 Trade-off analysis for product family

7.5.1 Principal constituents

7.5.1.1

The purp
for viable]

systems Irroduct line. Annex B provides exemplary trade-off analysis method.

7.5.1.2

variability;

ding a documentation template for the initial product family;
menting the initial product family;

faining the documented initial product family.

ment the initial product family in accordance with the documentation template;

fain the documented initial product family.

Purpose

pse of this’subprocess is to provide a formal way required for performing trade-off analy
product family compositions. Trade-off analysis can be frequently performed in software a

bf this task is to specify an initial product family with a list of common_orvariable functional
and non-flunctional characteristics, including rationales for the decision.

1S
hd

Inputs

The following inputs should be available to perform the trade-off analysis for the product family

process:

— Product line goals (objectives).

— Market segments.

— Competitors’ profile.

— Technology roadmap.
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— Voice of customers.

— Market opportunities.

— List of products currently on offer.

— Functional and non-functional characteristics of potential product family members.
— High-level commonality and variability of potential product family members.

— Initial product family definition.

7.5.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation-of the|trade-off
arfalysis for the product family process:

—|{ Scenarios for trade-off analysis of product family are documented.
—{ Trade-off analysis results of product family are documented.

—|{ Scenarios for business goal achievement are defined.

—{ Market segments for product family are defined.

—{ Sales for each market segment are forecasted.

— Product family definition results are documented and’shared.

7.p.1.4 Tasks

The organization shall implement the followirg tasks with respect to the trade-off analysfis for the
prioduct family process:

—| Formulate the trade-off analysis team: Establish a team that consists of members who perform trade-
off analysis for an initial productfamily.

— Identify vested stakeholders:Find a group of key stakeholders who have extensive domain khowledge
with practical experiences.

— Identify key decision factors and criteria for viable product family: Define factors and critpria to be
used for trade-off-analysis for an initial product family.

— Perform trade*off analysis using scenarios: Determine viable product family based on|trade-off
analysis results.

—{ Document trade-off analysis results of product family: Specify trade-off analysis results and deliver
themito downstream users.

7.5.2  Formulate the trade-off analysis team

The goal of this task is to establish a team for performing trade-off analysis for initial product family
definition.

The method should support formulating the trade-off analysis team with the following capabilities:

— defining and accepting a set of common goals on performing trade-off analysis for initial product
family definition;

— defining goals to be specific, measurable, challenging, and tractable (e.g., be visible how they are
progressing towards goals);

— identifying clear scope, tasks and roles of the team members;
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— providing necessary environments and resources for performing trade-off analysis;

— selecting team members who know what to do, how to do it, when to do itand when they are finished
on performing trade-off analysis for initial product family definition.

A tool should support formulating the trade-off analysis team by allowing the user to do the following:
— access the structure of organization units or functions of a product line;

— perform trade-off analysis through the provided communication channels and mechanisms.

7.5.3 l]ientify vested stakeholders

The goal pf this task is to find a group of key stakeholders who possess strategic, managerial,techni¢al
or methodological domain knowledge with practical experiences on trade-off analysis anidyor initjal
product fhmily definition.

The methjod should support identifying vested stakeholders with the following capabilities:

— analysing stakeholder roles, interest and influences;

— identfifying stakeholders who have a vested interest in the outcomes of.\ptoduct family definition
— conso¢lidating stakeholder information (e.g. their influences) for determining vested stakeholders;
— deterimining a way to vested stakeholder engagement.

A tool shquld support identifying vested stakeholders by allowing the user to do the following:
— acceds the information necessary for relevant stakehalders;

— utilize communication channels and mechanismsihecessary for the trade-off analysis.

7.5.4 Identify key decision factors and criteria for viable product family

The goal pf this task is to define factors and criteria to be used for evaluating an initial product family.
Factors ahd criteria are used for determining expected values obtained through the product family ahd
their fungtional and non-functional characteristics.

—t

The method should support identifying key decision factors and criteria for a viable product famj|
with the following capabilities:

y

— deterlmining decision‘goal, strategy, process and outcome for a viable product family;

— identfifying key de¢ision factors and criteria for a viable product family;

— providing value¢ metrics for the identified decision criteria;

— providingwvalue consolidation mechanisms for the multi criteria decision on a viable product fam1ly.

A tool should support identifying key decision factors and criteria for a viable product family by
allowing the user to do the following:

— share key decision factors and criteria for a viable product family with relevant stakeholders;

— identify a viable product family through multi-criteria decision support mechanisms.

7.5.5 Perform trade-off analysis using scenarios

The goal of this task is to use scenarios for performing trade-off analysis, so as to determine a viable
product family by performing trade-off analysis.
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The method should support generating scenarios to be evaluated for a viable product family with the
following capabilities:

— generating alternative scenarios to be evaluated for determining a viable product family;
— converging alternative scenarios to be evaluated for determining a viable product family;

— assigning value measures for the identified decision criteria to perform trade-off analysis against
the scenarios;

— assessing consolidated values for the multi criteria decision on a viable product family;

—|{ selecting the best alternatives for a viable product family;

—| reviewing the gaps between expected and actual results on a viable product family;
—|{ analysing root cause of the gaps;

— documenting lessons learned from trade-off analysis.

A tool should support generating scenarios to be evaluated for a viablg-product family by allpwing the
usger to do the following:

—{ visualize a decision matrix;
—{ determine the values of each criteria;

—|{ evaluate a viable product family through multi-critetia decision support mechanisms.

7.5.6 Document trade-off analysis results of product family

The goal of this task is to recode trade-off analysis results and deliver them to downstream|users for
further decision of a product family.

The method should support documenting trade-off analysis results of a product family|with the
following capabilities:

— providing a documentation.template for trade-off analysis results of a product family;
— documenting trade-off analysis results of a product family;
— sharing the decision-rationale with relevant stakeholders.

A tool should support documenting trade-off analysis results of a product family by allowing the user to
dd the following:

— docuntent the trade-off analysis results of a product family;

—|{ shafre the trade-off analysis results through communication channels.

7.6 Product family evolution
7.6.1 Principal constituents

7.6.1.1 Purpose

The purpose of this subprocess is to achieve the continuous evolution of a product family by monitoring
changing trends in markets, technologies and competitiveness related to a product family. Product
family evolution as a directed strategic initiative considers the relationship between current or
predicted market forces and trends, and capability-related strategic decisions (including internal and
supply chain partner capabilities, resources, technologies as well as dynamic capabilities). Evolution
results are evaluated for the follow-up actions.
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7.6.1.2

Inputs

The following inputs should be available to perform the product family evolution process:

Product line goals (objectives).

Market segments.

Competitors’ profile.

Technology roadmap.

Voice
Mark
List ¢
Func
High
Prod

of customers.

et opportunities.

f products currently on offer.

fional and non-functional characteristics of potential product family members.
level commonality and variability of potential product family members:

ict family definition.

Changing trends of business, technology and competitiveness of a/product family.

Prod

Actu

7.6.1.3

The folloy
family ev

Sceng
Tradd
Scend
Mark
Sales
Refin
The i
Follo\

ict family evolution process.

] results of the execution of the previous product faniily evolution.

Outcomes

ving outcomes shall be available as a result of the successful implementation of the prodd
blution process:

rios for trade-off analysis of the product family evolution are documented.

-off analysis results of the product family evolution are documented.

rios for business goal achievement are defined.

bt segments for a product family are refined.

for the market ségment(s) that are related to the product family evolution are forecasted.
bd product fanily definition results are documented and shared.

pitiation~decision of a product family evolution process is triggered.

w-Up dctions are triggered.

Lessons learned are documented.

7.6.1.4 Tasks

ct

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

— Monitor changing trends of business, technology and competitiveness of a product family: Capture
changes on business, technology and competitors, so as not to fall behind in the competition.

30

Trigger the initiation decision of a product family evolution process: Decide whether evolving a product
family starts or not in accordance with the changing trends.
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— Monitor the progress of the product family evolution process: Check the status of product family
evolution, so as to control deviations from plans.

— Evaluate the result of the product family evolution: Ensure that the product family evolution achieves
its evolution goals.

7.6.2 Monitor changing trends of business, technology and competitiveness of product family

The goal of this task is to capture current and expected changes on business, technology and
competitors’ profiles for improving a product family, so as not to fall behind in the competition.

The method should support monitoring changing trends of business, technology and competitjveness of
a product family with the following capabilities:

—| monitoring data of changing trends of business, technology and competitiveness.ofa prodyct family;

—|{ analysing changing trends of business, technology and competitiveness of‘a product family over
time and space;

— verifying whether the threshold condition for triggering the initiation decision of a prod{ict family
evolution process is reached;

—| documenting the scenarios for trade-off analysis of product family evolution if the fhreshold
condition for triggering the initiation decision of a productdfamily evolution process is regched.

A ool should support monitoring changing trends of business, technology and competitivgness of a
prpoduct family by allowing the user to do the following:

— access data of changing business, technology andcompetitiveness trends of a product fanpily;
—| visualize the warning and tipping points of changing environments;

—{ document the scenarios for trade-off analysis of product family evolution.

7.6.3 Trigger the initiation decision of a product family evolution process

The goal of this task is to initiate a product family evolution process in accordance with the monitored
changing trends.

The method should supporttriggering the initiation decision of a product family evolution prdcess with
the following capabilities:

— devising change’initiatives for product family evolution;
—|{ provisioning plans for product family evolution;

—|{ converging alternative scenarios that will be evaluated for determining product family eyolution;

—| Cassigning value measures for the identified decision criteria to perform trade-off analysjs against
the scenarios;

— assessing consolidated values for the multi criteria decision on product family evolution;
— selecting the best alternatives for product family evolution;
— supporting traceable product family evolution.

A tool should support triggering the initiation decision of a product family evolution process by allowing
the user to do the following:

— visualize a decision matrix;

— determine the values of each criterium;
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— decide the initiation of a product family evolution process through multi-criteria decision support
mechanisms;

— perform automated tracing among the different product family versions.

7.6.4 Monitor the progress of the product family evolution process

The goal of this task is to monitor and measure the status of product family evolution, so as to draw
gaps between the plan versus the actual product family evolution process.

The method-stroutd-supportmonitoringtheprogressof theproduct famityevotutiomrprocesswithrthe

following| capabilities:

— suppprting enablers for the progress of the product family evolution process;
— providing past best practices of the product family evolution process;

— moniloring data from the progress of the product family evolution process;

— assegsing the progress of the product family evolution process;

— contyfolling and aligning the progress of the product family evolution process if deviations exist;

— providing information that should be informed to the relevant stakeholders.

A tool shquld support monitoring the progress of the product family“evolution process by allowing the
user to d¢ the following:

— monifor and assess activities throughout the product family evolution process;
— comrhunicate the progress of the product family evelution process with related stakeholders;

— retri¢ve and access all planned product family evolution artefacts for review and reference.

7.6.5 Epaluate the result of the product family evolution

The goal |of this task is to decide whether the product family evolution adheres to its processes ahd
achieves [ts evolution goals. According*to the evaluation results, follow-up actions are triggered; ahd
lessons afe recorded for the further evolution plans.

The metHod should support_évaluating the result of the product family evolution with the following
capabilities:

— assegsing whetherithe results are sufficient to achieve its evolution goals;
— providing rationale and objective evidences of the effectiveness and efficiency of the results;

— triggering follow up action(s), if necessary, for the product family evolution;

— docu '\nnnfing and mainfnining theresults of the prnﬂnr‘f Fami]y nwn]nfir\n;

— learning from actual (versus expected) results of the execution.

A tool should support evaluating the result of the product family evolution by allowing the user to do
the following:

— retrieve and access the results of the product family evolution for review and reference;

— maintain the result of the product family evolution.
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Product management support

1 General
oduct management support deals with the following subprocesses:
Role management in product management.

Decision support in product management.
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2 Role management in product management

.2.1 Principal constituents

2.1.1 Purpose

e purpose of this subprocess is to identify, coordinate, assign and iiprove roles and respo
" performing product management.

2.1.2 Inputs

e following inputs should be available to perform the role management in the product ma
ocess:

Product line goals (objectives).

Market situations, technology trends and eimerging best practices.
Organization structure of a product line.

Product management processes-in¢cluding key procedures.

Plans and schedules for product management.

.2.1.3 Outcomes

e following outcomes’/shall be available as a result of the successful implementation o
hnagement in the-product management process:

Roles and responsibilities for product management are identified, coordinated and assigned

Guides‘for the execution of roles and responsibilities in product management are defined.

hsibilities

hagement

F the role

RGlés and responsibilities of product management are monitored, measured, controlled and i|mproved.

8.2.1.4 Tasks

The organization shall implement the following tasks with respect to the role management in the

pr

oduct management process:

Identify and structure roles and responsibilities for product management: Define essential
responsibilities for product management enablement, operation and support.

Coordinate identified roles and responsibilities with the organization structure: Coord
identified roles and responsibilities with the product line organization structure.
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8.2.2 Identify and structure roles and responsibilities for product management

Guide the execution of roles and responsibilities in product management: Specify guidance to be
followed when each role and responsibility is delivered to the organization units for product
management.

Assign the roles and responsibilities of product management: Assign the defined roles and
responsibilities to proper organization units.

Monitor, measure and control the roles and responsibilities of product management: Examine deviations
between assigned and required roles and responsibilities of product management.

]mprm/p the structure nf rales and rpcpnncihilifipc in lnr‘nrhlr'f management: Take actions to resolve

devidtions between deployed and required roles and responsibilities of product management.

The goal| of this task is to define necessary roles and responsibilities for produet_managemgnt
enablemgnt, operation and support. Role and responsibilities required for délivering prodyct

managenjent are clearly identified and defined.

The method should support identifying and structuring roles and responsibilities for prodyct

managenjent with the following capabilities:

identifying and structuring roles and responsibilities for product management enablement;
identjifying and structuring roles and responsibilities for prodyct‘fmanagement operation;
identjifying and structuring roles and responsibilities for preduct management support;

alignjng the roles and responsibilities for product mamagement in accordance with the product line
orgamizational structure and the defined product management procedures;

assighing the roles and responsibilities to the appropriate units of the product line organizational
strudture.

A tool shquld support identifying and structuring roles and responsibilities for product management py

allowing the user to do the following:

8.2.3 (pordinate identified roles and responsibilities with the organization structure

obtain historical and current roles'and responsibilities of product management;
accegs existing roles and respensibilities of the product line organization;

shar¢ roles and responsibilities for product management through communication channels apd
implgmented mechanisims;

identjify existingand/or potential conflicts among roles and responsibilities of product management.

The goal pfthis task is to coordinate, integrate and synchronize the identified roles and responsibilities
with the product line organization structure.

The method should support coordinating identified roles and responsibilities with organization
structure with the following capabilities:

34

providing mechanisms and procedures for effective coordination with other roles in a product family;
identifying conflicts between other roles in a product family and those of product management;
identifying overlapped roles with other roles or missing roles in a product family;

determining whether product management roles are to be improved or refined for enhancing the
whole product family.
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A tool should support specifying how to coordinate with other roles in a product family by allowing the

us

er to do the following:

access best practices on mechanisms and procedures for effective coordination with other roles in
a product family;

analyse conflict, overlapping or missing roles.

8.2.4 Guide the execution of roles and responsibilities in product management

Tt
fo
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w
ac
ha
hi

T}
w

8.
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egoatof thistaskistospecify gutdance tobefoltowed-whemeachroteamd responsibitity tsydelivered
" product management, including evolution of a product family. Responsibility on functions)flecisions,
d/or activities should be clear and agreed upon. Responsibility ensures that accountability is placed
th the person, where the accountable person is the individual who is ultimately answeraljle for the
tivity or decision. Role portrays what others in the organization think the persényis respohsible for,
w the person should carry out those responsibilities, and what a person actually~does in cafrying out
5/ her job. Roles can be individuals, groups or entire departments.

e method should support guiding the execution of roles and responsibilities in product mapagement
th the following capabilities:

guiding roles and responsibilities in product management in‘terms of functions, decisiops and/or
activities which are clear and agreed upon;

getting feedback and buy-in of roles and responsibiliti€s in product management;
documenting and communicating of roles and respoensibilities on product management;
avoiding confusion of roles and responsibilities.in product management;

updating roles and responsibilities as necéssary on an on-going basis.

tool should support guiding the execution of roles and responsibilities in product management by
owing the user to do the following:

document the guide;

get feedback on the effecfiveness of the guide;
document and commuwnicate roles and responsibilities;
avoid confusionrofroles and responsibilities;

update roles'and responsibilities on an on-going basis.

.5 Assign the roles and responsibilities of product management

e _goal of this task is to assign the defined roles and responsibilities to proper organization units

w

thocorresponding guidance. Domain experts, including market manager, customer interfaces and

architects, for example, are assigned to proper roles and responsibilities of product management.

The method should support assigning the roles and responsibilities of product management with the
following capabilities:

identifying certain positions for roles and responsibilities in the organization structure related to
product management;

assigning roles and responsibilities on the identified positions of product management;

establishing relation channels between intra and inter organization units of a product line.
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A tool should support assigning the roles and responsibilities of product management by allowing the
user to do the following:

— disse

minate roles and responsibilities to make sure everyone understands their parts;

— establish communication mechanisms for relation channels among intra and inter organization

units

of a product line.

8.2.6 Monitor, measure and control the roles and responsibilities of product management

The goal
the defing

with the nonitored and measured results.

The metH
product 1

— evaly

— ident

orgamization unit and the assigned responsibilities;

— ident
mana

— analy

A tool sh
managen]

— acces
overl

— asses§

— analy

8.2.7 Improve the structure of roles and responsibilities in product management

The goal
product 1

The met
managen

— analy
achie

d roles and responsibilities are efficient and effective. Proper controls are made in accondan

od should support monitoring, measuring and controlling the roles and respaonsibilities
hanagement with the following capabilities:

ating whether required and desired roles and responsibilities are achieved;

ifying inconsistencies, overlaps or duplications between the implied, responsibilities of

ifying parts of the organization structure that reduce the effectiveness of prody
gement works;

sing and controlling the root causes of the confusion of réles and responsibilities.

uld support monitoring, measuring and controllingthe roles and responsibilities of prody
ent by allowing the user to do the following:

s the roles and responsibilities matrix or organizational chart for reviewing inconsistenci
qps or duplications;

s each role and responsibility;

se and control the root causes of the confusion of roles and responsibilities.

of this task is to examine gaps between deployed and required roles and responsibilities
hanagement, so as toredefine them.

hod should sapport improving the structure of roles and responsibilities in prody
ent with théfollowing capabilities:

sing dewviations from required performance/capability of product management necessary
ve thesestablished product management goals;

Py
ce

of

ct

ct

of

ct

to

— prese

nting resolution alternatives for removing inconsistencies and obstacles of the effectiveness

of

product management works due to the confusion of roles and responsibilities;

— establishing action plans and success measures on improvement activities for roles and
responsibilities in product management;

— controlling and tracing of improvement activities to closure;

— refining the structure of roles and responsibilities in product management;

— aligning the structure of roles and responsibilities in product management according to the
evolutions and changes of a product line.
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A tool should support improving the structure of roles and responsibilities in product management by
allowing the user to do the following:

accumulate data related to the improvement of roles and responsibilities in product management;

analyse deviation from required performance/capability of product management necessary to
achieve the established product management goals;

check the status for the improvement activities;

disseminate the refined roles and responsibilities to relevant units or functions;
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m
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support in the product(management process:

.3 Decision support in product management
.B.1 Principal constituents

.B.1.1 Purpose

hnagement, guidance for decision execution and assimilatingdessons from decision results.

.3.1.2 Inputs

0CESS:

8.1.3 Outcomes

change communication mechanisms in accordance with the improved structure rof“foles and
responsibilities.

e purpose of this subprocess is to provide decision procedute concerning product lin¢ product

e following inputs should be available to perform¢the decision support in the product maphagement

Decision needs for product management;
Decisions previously made for productimanagement.

Existing decision procedure forproduct management.

e following outcomes shall be available as a result of the successful implementation of th¢ decision

Decision suppdrtpolicy for product management is established.
Tailored decision procedure for product management is produced.
Guidefor decision execution is provided.

Rationale for decisions concerning product management is documented.

8.3.1.4 Tasks

The organization shall implement the following tasks with respect to the decision support in the
product management process:

Establish decision support policy for product management: Define policy that governs decisions made
in product management.

Tailor decision procedure for product management: Modify and refine decision procedures in detail
for product management.

Guide the decision execution for product management: Provide guidance that should be followed
when decisions related to product management are made.
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— Documentthe rationale for decisions concerning product management: Specify rationales for decisions
made during product management activities.

— Learn from decision results of product management: Record lessons from decisions during product
management.

8.3.2 Establish decision support policy for product management

The goal of this task is to define the policy, including guides and procedures that govern decision
making in product management. Decisions related to family members and domain platforms are the
most imgortant in product management. This task ufilizes guidance for overall decision procedyre
provided|in ISO/IEC 26555.

NOTE Example for the generic decision procedure is in ISO/IEC 26555:
— Formpilate decision goals;

— Definp goal achievement measures;

— Generjate alternatives;

— Convgrge on alternatives;

— Evalupte alternatives;

— Select the best alternatives;

— Documment the rationale;

— Activate the decision;

— Meastire the performance of the decision results;

— Reviejw the gap between the expected and actual goal achievement;
— Analyse root cause of the gap;

— Lessons learn by the learning mechanism.

The method should support establishing the decision support policy for product management with the
following| capabilities:

— definfing policy for the, generation, evaluation and selection of decision alternatives regardipg
prodyict management, ‘which are critical for the effectiveness and efficiency of product famjly
endeavours and forsthe’consequences on business success;

— estalflishing the'decision dissemination policy for relevant product management stakeholders.

A tool shquld support establishing the decision support policy for product management by allowing the
user to d¢ thé following:

— shareTthe decision management policy with relevant product management stakehnolders;

— communicate the established decision support policy for product management by implementing
channels and mechanisms according to decision making structure.

8.3.3 Tailor decision procedure for product management

The goal of this task is to modify and refine decision procedures in detail for product management
based on procedures defined in the policy.
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