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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC 1.

The pfocedures used to develop this document and those intended for its further ma
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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
continuous evolution. Product management deals with the economic aspects of product family and in
particular with the market strategy.

There are neg¢ds for defining product line-specific product management processes that integrjate the
involved product line disciplines with those for a single product. Furthermore, supportyof togls and
methods are fequired so that a product line organization can perform product management under the
systematic cqntrol of complexities. This document addresses the product line-specific procegses in
product manggement by dividing those into product management enablement, product management
operation angl product management support process areas with the guidanee of a set of todls and
methods capdbilities for supporting tasks for product line product managemeént:

This document is intended to benefit people who acquire, supply, develop, operate, and maintaih tools
and methods |for product line product management. This document can-be used in one or mor¢ of the
following modes:

— By an organization intended to implement or operate préduct lines - to understand, adopt and
enact the[processes, tools and methods for product line product management. This also he|ps the
organizafion to evaluate and select relevant tools and.methods based on business and user-yelated
criteria.

— By atool yendor who facilitates or leverages prodiict line engineering practices - to provide & set of
tool capabilities that should be embodied in-aitool for supporting product management enablement,
product hanagement operation and product management support.

The ISO/IEC 26550 family of standards addresses both engineering and management processges and
capabilities of methods and tools in termis of the key characteristics of product line development. This
document prevides processes and, capabilities of methods and tools for variability mechanigyms in
product lines|Other standards in the ISO/IEC 26550 family are as follows:

ISO/IEC 26550, ISO/IEC 26551;"ISO/IEC 26552, ISO/IEC 26553, ISO/IEC 26554, ISO/IEC 2655%, 1SO/
IEC 26556, I$O/IEC 26557 ISO/IEC 26558, ISO/IEC 26559 are published. ISO/IEC 26561 and 1SO/
[EC 26562 ar¢ to be published. ISO/IEC 26563 is a planned International Standard.

— Processe$ andwcapabilities of methods and tools for domain requirements engineerirlg and
applicatiqn requirements engineering are provided in ISO/IEC 26551;

— Processes and capabilities of methods and tools for domain design and application design are
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/
IEC 26555;

— Processes and capabilities of methods and tools for organizational management are provided in
ISO/IEC 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 provided in ISO/
IEE26562;

— Processes and capabilities of methods and tools for configuration management of-assef are provided
in|ISO/IEC 26563;

— Others (ISO/IEC 26564 to ISO/IEC 26599): To be developed.
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Software and systems engineering — Tools and methods
for product line product management

1 Scope

This document, within the context of methods and tools for product line product management:

— ddfines product line-speciliic processes and thelr Subprocesses for product managemept of software
arld systems product lines. Those processes are described in terms of purpose, inpfits, tasks and
oytcomes;

— ddfines method capabilities to support the defined tasks of each process;
— ddfines tool capabilities to automate/semi-automate tasks or defined method capabiljties.

This dpcument does not concern processes and capabilities of tools arid methods for a single system but
rather|{deals with those for a family of products.
2 Normative references

There pre no normative references in this document.

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

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

3.1
binding
task tp make a decisien on relevant variants, which will be application assets, from|domain (3.3)
assets|using the~domain variability (3.7) model and from application assets using the application
variabjility model

3.2

commponality
set o%mmmmmm onging to the

product line (3.4)

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
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3.5

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

3.7
variability

set of functional and non-functional characteristics that may differ among members of the product

line (3.4)

4 Abbrev

COTS comp

SSPL  softw

5 Referen

ated terms

onent off-the-shelf

are and systems product line

ce model for product line product management

51 Overvjb
The success df a product line depends on how well a produgt line management comprehends m

technical tren
technical trel
Product man{
objectives go
family definit

a product ling.

Product mar
management
product mang
and managen|
the competiti
management
technical cha
and to evolve

The referencg
product man

W

ds and competitors’ capability. Product mafiagement deals with the situation of m
nds and competitors’ capability, and defines a product family to deliver to m
igement should reflect the company’s _goals defined by top management. The com
Fern the whole decision made in preduct line product management. The initial p

hrkets,
hrkets,
hrkets.
pany’s
roduct

ion shall be delivered to product line’ scoping for the detailed product family definition of

agement provides strategic management for product families while organ
deals with managerial(sppports for implementing a successful product line. Fd
gement is responsible‘for the economic and business concerns of product line engin
ent and the resulting product line(s). It deals particularly with the market strate
ve strategy. Outeomes produced in product management are major inputs of organ
and productyline scoping. Product management monitors markets, competito
hges so as/tocope proactively with market changes and new offerings from compg
productfamily continuously.

zation
r this,
eering
by and
zation
's and
ptitors,

madel specifies the structure of product line-specific processes and subproces

ses for

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

into three processes: product management enablement, product management operation and product
management 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:

the tasks

the title of the subprocess;
the purpose of the subprocess;

the inputs to produce the outcomes;

to achieve the outcomes;
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— the capabilities of methods and tools required for performing the tasks effectively and efficiently.

NOTE 1

italicized to get noticed.

When the process, subprocess, outcomes and tasks are listed or described in a sentence, they are

Product Management
Enablement

Product Management
Planning

Product Management Operation

Market Definition for
Product Family

Technology Scanning
for Product Family

Product Management
Enabling

Product Management
Managing

Product Family
Definition

Trade-off Analysis-of
Product Family

Product Family Evolutien

Product Management Support

Role Management in
Product Management

Decision Support in
Product Management

Risk Management in
Product Management

Figure 1 — Product line productmanagement reference model

5.2 Product management enablement

The p1]

— Prpduct management planning specifies how to monitor, measure and control the
a product family. This subprocess also defines schedules and required resource

of]

management;

— Prpduct management enabling establishes the governance policy for overall product
is subprocess.-identifies the infrastructure and resource needs for product
eration afid-product management support, mobilizes qualified human resource
management, enables quality assurance measurement for product management

TH
o

oduct management enablement shall serve to do the following and to define the
tools and methods for supporting them:

prioduet management process continuously;

Capabilities of

effectiveness
s for product

management.
management
s for product
ind improves

— Product management managing monitors, measures and controls QI'OdUCt managemient operation

and product management support.

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;
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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 genera

te 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

subproce

5.4 Produc

The product 1
and methods

Role man
performi
improven

Decision s
managen]
decision

responsil]

Risk man
business,

NOTE2  Thi
processes and
families.

The identific
management
product line 4

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

rt management support

hanagement support shall serve to do the following and to define the capabiljties
for supporting them:

hgement in product management establishes and maintains roles and re§ponsibilit
ng product management. Roles and responsibilities are monitoredcand control
nent after they are identified, assigned and coordinated;

upport in product management supports decision making concérning product line p
ent. Decision procedure, guidance for decision execution-and assimilating lesson

ilities;

igement in product management deals with risk§ for the platform and variabilit]
technology, competitiveness) of a product family afid develops a mitigation plan for th

document is related to ISO/IEC/IEEE 15288 that is directly applicable to a single systg

f tools

ies for
ed for

roduct
5 from

‘esults are dealt in this subprocess, and helps share decisions among relevant roles and

v (e.g.,
b risks.

m. The

capabilities of methods and tools of this dec¢dment correspond to the development of product

hition and analysis of the key differentiators between single-system engineeri

g and

hnd product line engineering and management can help organizations to understand the
nd to formulate a strategy for the successful implementation of product line engineering

and managenfent. The key aspects have.been defined in ISO/IEC 26550 and Table 1 shows the category
of the key asplects.
Table 1 — Key aspects forjidentifying product line-specific product management tasKs
Category Aspécts
Reuse managament application engineering, domain assets, domain engineering, product managg¢ment,
platform, reusability
Variability marjagerient | binding, variability
Complexity manaderont collaboration, configuration, enabling technology support, reference architectufe, tex-
° ture, traceability
Quality management |measurementand tracking, cross functional verification and validation

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’ cap

abilities:

— 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
development 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
tangible subsystems or components, or they may be engineering artefacts such as use cases, logical
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 fay
aspect that distinguishes product management of the product line development from
offa single product development.

Damain engineering: Domain engineering processes are product line-spetific aspec
exfist in the single product development.

Enabling technology support: Enabling technologies for supporting éfficient reuse and
offvariability and assets distinguish from the single product development.

Measurement and tracking: The performance of the produet)line processes should
allgning with the overall product line objectives. The measurement results should be
they should be used to control product lines to achieve the business goals of the prod

Plgtform: Product line product management enables the development of a plat
dgvelopment of applications based on the platform.

Prpduct management: Product line product management should have the capability fo
arfalysing the measures that make it possible to evaluate planned reusability and prd
thereafter coordinate a product line towards achieving its business goals.

Rdference architecture: Reference-architecture should be defined toward supporting
gaal achievement and the reusability. This is an aspect that distinguishes product m
the product line developmentfrom that of the single product development.

Rdusability: Product line product management monitors, evaluates and controls wheth
leyel of reusability is;achieved in a product family engineering endeavour. Providir
portforachievingdesired level of reusability is a key aspect peculiar to productline

hily. Thisis an
management

's that do not

management

be measured
collected, and
1ct family.

orm and the

' defining and
ductivity and

the business
anagement of

er the desired
g managerial
development.

Texture: Productline product management monitors and controls whether domain en
plicatiop-engineering are following the rules defined in textures.

bineering and

Trpceability: There exist trace links for business goal achievement, plan versus actug|l status, issue
management, etc. in product line product management.

Cross functional validation and verification: There exist cross functional assessments on business
goal achievement, plan versus actual status, issue management, etc. in product line product
management.

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

6.1 General

Product management enablement supports the following subprocesses:
— Product management planning.

— Product management enabling.

— Product management managing.

6.2 Produ¢t management planning
6.2.1 Prindipal constituents

6.2.1.1 Purjpose

The purpose pf this subprocess is to analyse and establish product management needs and gogls and
define schedulles and required resources for satisfying them.

6.2.1.2 Inppts

The following inputs should be available to perform the productinanagement planning process:
— Productljne goals (objectives).

— Existing product definition strategy used for a single product definition.

— Organizational level plans for a product line (frem1SO/IEC 26556).

— Historical documents and data related to product family planning.

6.2.1.3 Outicomes

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

— Product mjanagement goat is“established.
— Product definition strategy is defined.

— Product management plan, including key procedures, schedules and required resources and meagures is
documented.

Lo 4+ 2| 2| Y A
- Changes CJ ‘Jlu’ls) dlrv lrdltu diiu 11iaiiitdIiiic .

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 share 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.

The goal of product management is to contribute to the success of a product line organization by
governing the product family endeavour as a whole.

The m

A tool

id
fo

es

ac|

bthod should support establishing product management goals with the following 4
entifying the relationship between product management and product line goals;
‘mulating product management goals;

tablishing the product definition strategy that describes how newproducts are def]
should support establishing product management goals by allewing the user to do

cess product line goals and organizational level plans;

— communicate product management goals and strateégies with key stakeholders H

6.2.3

The g(
proces

The nj

ch

annels and implemented mechanisms.

Define key procedures for product management

al of this task is to tailor and define product management procedures based of
ses and to share the defined procedusres with key stakeholders.

ethod should support defining key procedures for product management with

capabillities:

ta
P

de
de
de

de
m

loring procedures for prodict management based on the organizational product
oCess;

fining decision-making procedures related to product management;

fining integration and calibration procedures for product management;

fining monitoring, measuring and controlling procedures for product management;

fining,'procedures that guide the collaboration activities among key stakeholde
hfagement.

pabilities:

ined.

he following:

y supporting

product line

the following

management

g

rs of product

A tool should support defining key procedures for product management by allowing the user to do the
following:

access the existing procedures for product management;

sh

are 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:

— understanding the organization’s capability, procedures and roles/responsibilities to nurture
product line in order to take the best decisions for product management schedules and resources;

— estimati

ndidantifil hla yracaonircnc forthaoca
o1t T

o a nanaccihla
5 ot oIt y it g P oSSToTe TS 0artesToTTnost

— defining gchedules and allocating resources for product management;

— identifying risk management items in product management.

A tool should

support defining schedules and required resources for product management by al

the user to do|the following:

— (semi-)au

fomate accessing information about organization’s capabilityy procedures and

responsiljilities to nurture product management;

— access an

organization’s available resources;

— define schedules and allocate resources for product managenjent.

6.2.5 Specify how to monitor, measure and control the effectiveness of a product family

The goal of t

his task is to define procedures, measures and criteria for governing the moni

measuring anld controlling of the effectiveness of a product family.

The method

bhould support specifying how td ' monitor, measure and control the effectivene

product famiIr with the following capabilitieS:

— defining

— defining

bservation points to monitor the effectiveness of a product family;

neasures and integration functions for integrating monitored results for evaluati

effectiverjess of a product family;

— defining fules adhered wheén the product family is controlled.

A tool should
family by allo

support specifying how to monitor, measure and control the effectiveness of a p|
wing theser to do the following:

— access higtaty-data related to product management;

owing

roles/

foring,

5s of a

ng the

roduct

— document the defined measures, procedures and criteria electronically;

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

— measure

and analyse the effectiveness of a product family;

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

ment the product management plan

The goal of this task is to document the product management plan and obtain approvals for the product

6.2.6 Docu
management
8

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:

— document the product management plan;

— shfare the product management plan with the relevant organization units and participants;

— use the mechanisms necessary for the planed versus actual analysis.
6.3 Product management enabling
6.3.1 | Principal constituents

6.3.1.1 Purpose

The pyrpose of this subprocess is to identify and establish theiinfrastructure and resource required for
produ¢t management governance, product management gperation and product management support,
including coordination with roles in a product family and.continuous improvement capability of product
management.

6.3.1.2 Inputs
The fol]lowing inputs should be available to.perform the product management enabling prjocess:
— Market situations, technology trends and emerging best practices.
— Plans for product management}-including key procedures, schedules and required regources.
— Cyrrent enabling capabilitie’s and resources.

— Cyrrent improvementiendeavours in enabling capabilities and resources.

6.3.1.3 Outcomes

The following (outcomes shall be available as a result of the successful implementation ¢f the product
managementenabling process:

— Gqverrance policy for product management is clarified.

— 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
process:

— 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.

product management for ensuring adherence of defined procedures, rules and constraints.

enablers,

so as to provide improved enablers.

Enable quality assurance measurement for product management: Activate quality assurance in

Improve product management process continuously: Examine gaps between deployed and required

6.3.2 Estab

The goal of th
management.
and stakehold

The governaTIL
i

product fam
product fami
market situa
governance o

NOTE1 ISO

The method
following cap

providing
of produg

guiding g
trends an

defining :

A tool should
to do the follo

documen
share the

monitor {

lish governance policy for end-to-end product lifecycle

s task is to clarify policies regarding the formation of overall rules and guides for p|
The governance policy describes the principles and practices that guidecthe partig
ers of product management in carrying out their roles and responsibilities.

ce policy for product management should be designed to effectively supervi
y operation and to ensure the oversight mechanisms and\procedures in whi
y is governed. The policies are reviewed on an annual ba$is in the context of ch
fions, technology trends and emerging best practicesswith a view to enhanci
f the product family.

IEC 38500 provides principles for IT Governance.

should support establishing the governanceipolicy for product management w
hbilities:

oversight mechanisms and procedures‘or effectively supervising the activities an
t management operation and support;

overnance policy improvements according to changing market situations, tech
d emerging best practices;

| way of monitoring theeffectiveness of the governance policy.

wing:
L the governance policy for product management;
governdnce policy with the relevant organization units and participants;

he status of governance policy adherence;

roduct
ipants

se the
ch the
hnging
hg the
th the

1 tasks

hology

support establishingthe governance policy for product management by allowing the user

identify t

T gaps DeTWee gOVETTIance policies and actuat 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
line organizational structure and the defined product management procedures through the

C

munication channol

— dg
m

6.3.4

The gd
produ

The m
operat

— ur
P

— €S
— as

A tool
operat

— acC

— es
in

— dag
6.3.5

The g(
suppo

..................... 15

cument the evaluation criteria for the selection of qualified human reseurce
hnagement, which can be utilized during the selection process.

Identify infrastructure and resource needs for end-to-end productlifecycle

al of this task is to develop and establish capabilities and resoufces that leverage
't management goals.

bthod should support identifying the infrastructure and resource needs for producf
ion and support with the following capabilities:

derstanding the organization’s capability, proceddres and roles/responsibilitig
oduct management operation and support;

timating and identifying the needed infrastructure and resources;

should support identifying the infrastructure and resource needs for product
ion and support by allowing the usér to do the following:

cess the information of the erganization’s capability, procedures and roles/respong

timate and identify theeeded infrastructure and resources by providing historid
rastructure and resources;

cument the requiréd infrastructure and resources.

Enable guality assurance measurement for end-to-end product lifecycle

al of his task is to define actionable tasks related to goal setting, policy settin
't,guide, measurement, assurance, feedback and close for effective and efficiey

5 for product

for achieving

management

s to nurture

igning the infrastructure and resources for product management operation and syipport.

management

ibilities;

bl data on the

b, managerial
It enabling of

quality

/ assurance in product management.

The method should support enabling quality assurance measurement for product management 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

pr

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 of this task is to examine gaps between deployed and required enablers and to provide the
improved enaplers:

The method ghould support improving product management process continuously with the following
capabilities:

— collecting data for evaluating the effectiveness of product management;

— analysing deviations from the required performance/capability of productmanagement nedessary
to achiev¢ the established product management goals;

— establishing action plans and success measures on improvement activities for achieving product
managenient goals;

— controllinjg and tracing the status of improvement activities to closure.

A tool should support improving product management process continuously by allowing the usefr to do
the following

— accumulate data related to the improvement of proediict management process;
— visualize|deviation between the actual and expected effectiveness of product management;

— share improvement activities with relevant participants through the communication channg¢ls and
implemented mechanisms;

— check the|status of improvement@ctivities.
6.4 Produ¢t managementinanaging
6.4.1 Prindipal constituents

6.4.1.1 Purpose

The purpose ¢fthis subprocess is to monitor, measure and control product management operatipn and
product mandagenment Support.

6.4.1.2 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.
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6.4.1.3 Outcomes

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.

— Fe¢
st

6.4.1.4

The o
manag

— Ta
m
m

— (d
ex

— M
D¢
th

— M
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— Pr
fe

6.4.2

product management

The gd
produ

The mlethod should support tailoring and allocating the governance policy, R & R and

releva

hkeholders.

| Tasks

Fganization shall implement the following tasks with respect to‘the product
ing process:

ilor and allocate governance policy, R & R and resources ta\rélevant sub functidg
inagement: Coordinate the governance policy, R & R and resources to relevant functi
hnagement.

llect data from product management sub functionsy Gather evidences of product
ecution from all sub functions.

bnitor, measure and control product management operation and product manage
fine and activate procedures, measures and- criteria for monitoring, measuring a
e deviations in product management.

oduct management operation and-support.

bvide feedback to planning~and enabling functions of product management: Give
edback to planning and enabling functions of product management.

Tailor and allocate.governance policy, R & R and resources to relevant sub fu

al of this taskis to assign roles, responsibilities and required resources to relevar
't managentent together with relevant rules and guides.

ht$ub’ functions of product management with the following capabilities:

edback to planning and enabling function of product management is providedl to relevant

management

ns of product
bns of product

management

ment support:
1d controlling

inage actual operation and support of product management: Resolve deviations fromn the planned

constructive

hctions of

t functions of

resources to

— identifying detailed circumstances for managing a product family;

— 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 of product
management;

— adjusting insufficient or surplus R&Rs and resources.

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;
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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

capabilities:

defining i

storing tH

categoriz

A tool should

collectd

store the

categoriz

6.4.4 Moni

The goal of th
and controllix

The method
and support

Defining
operation

defining i
support;

defining
the effect]

identifyiy

do the follow;[l

nechanisms for data collection from product management sub functions;
e collected data to permanent or temporary storage;
ng and/or organizing the collected data.

support collecting data from product management sub functions-by allowing the {
g:

a from product management sub functions using data collection mechanisms;
collected data to permanent or temporary storage;

e and/or organize the collected data.

for, measure and control product management operation and support

s taskis to define procedures, measures and criteria for control for monitoring, mea
g the product management operation‘and support.

hould support monitoring, measuring, and controlling product management opég
Uith the following capabilities:

measures, metrics and(measurement points in the procedures of product manag
and support;

nformation essential to confirm the effectiveness of product management operati

iveness:of product management operation and support;

gthresholds and decision alternatives in controlling product management operati

1ser to

suring

ration

ement

bn and

ntegratioti/characterization functions for integrating monitored results for evaluating

bn and

support;

building up knowledge related to controlling product management operation and support.

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

integrate

derive kn

monitored and measured results using supporting mechanisms;

owledge from the measured results;

operation and support.

14

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

visualize/represent thresholds and decision alternatives in controlling product management
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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;

— an
— de

A tool
the us

— compare the planned versus actual operation and support results,of product manage

— an

— sh

6.4.6
The g(

alysing root causes of the gaps;

riving improvement needs and action items for the operation and support of prioduct]

1 to do the following:

alyse root causes of the gaps;

are improvement action items using communication channels and implemented mg

management.

should support managing the actual operation and support of productnianagement by allowing

ment;

chanisms.

al of this task is to give constructive feedbagk to planning and enabling functi

manag

capal:rities.
The method should support providing feedback to planning and enabling function

manag
— in
— an

— dd
on

— ddg

A tool
by allg

ement, so that corresponding participants”develop improved plans and effed

ement with the following capabilities:
fegrating lessons learned duying product managing;
alysing the rationale forimproving the planning and enabling functions of product

fining mechanisms\\Mor propagating feedback to distributed and different
canization units;

livering feedback to the right planning and enabling functions of product managen

should.Support providing feedback to planning and enabling functions of product
wing-the user to do the following:

— in

Provide feedback to planning and enabling functions of product managemeIl
s of product

tive enabling

s of product

management;

product line

ent.

management

tegrate lessons learned during product managing;

opagate feedback to relevant product line 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.

— Te

©150/1

chnology scanning for product family.

EC 2019 - All rights reserved

15


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

ISO/IEC 26560:2019(E)

— Product family definition.

Trade-off analysis of product family.

— Product family evolution.

7.2 Market definition for product family

7.2.1 Princ

7.2.1.1 Pur

ipal constituents

pose

The purpose
compile the v
segment, to a
each market g
to analyse str
market defini

7.2.1.2 Inp

The following
process:

— Productl
Market s¢
Competit

Historica

Market o]

of this subprocess is to define types of market segmentation for a product,fa
oice of customers for each market segment, to forecast trends in sales for-each
halyse competitors’ profile for each market segment, to analyse market opportunif
egment, to simulate potential new or refined member products for eachimarket se
htegic-level commonalities (platform) and variabilities and to commumieate and sh

kion results.

lits

b inputs should be available to perform the market definition for the product

ne goals (objectives).

gments of a single product or previous SSPL,
brs’ profile of a single product or previousSSPL.
trends in sales for each market segment.

pportunities of a single product.er previous SSPL.

7.2.1.3 Outicomes

The following
definition for

Market se
Voice of ¢

Competitq

the product familyprocess:
gments for a product family are defined.
istomersfot each market segment are compiled.

rs’ profile for each market segment is defined.

Trends in

riily, to
arket

ies for
bment,
hire the

family

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

ales for each market seqgment are forecasted

Market opportunities for each market segment are defined.

defined market opportunities.

Scenarios

16

for business goal achievement are simulated.

Market definition results are documented and shared.

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

Strategic-level commonalities (platform) and variabilities for each market segment are analysed.
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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
members, features and quality attributes.

Ar alvcacomnanatitorc’ e filo for anch yaarlont coqnn a
Gy SE-COMPETtorsS—Pprof e or-cae-metiecSsegmeht+rira

yse-whatmakesthe-eompetitors successful.

— Forecasttrends in sales for each market segment: Predict future trends of sales in each defined market
segment for deciding the best product family members, features and quality attributgs.

— Analyse market opportunities for each market segment: Identify unmet néeds, wants|and demands
thpt are not being addressed by the competitors.

— Dqcument market definition results: Define and document the targét'markets for the groduct family
arld its member products.

7.2.2 | Define types of market segmentation for a productfamily

The gaal of this task is to classify markets in accordance with customers’ wants, needs angl demands for
decidipg product family members, including their majgb features and quality attributes.

The method should support defining types of mavket segmentation for a product family with the
follow|ng capabilities:

— dgveloping product differentiation stratégies for a product family;
— diyiding target markets broadly for-a product family;

— ddfining specific demands and.attributes of market segments;

— comparing with competitors’ strategy for market segments;

— analysing the voice oficuistomers related to market segments.

A tool should support.defining types of market segmentation for a product family by allowing the user
to do the following:

— infegrateiinformation across different market segmentation of products;

— acpess customer representatives aggregated by similar products or aggregated frorrl the product
family perspectives;

— display dashboards for online viewing of alternative market segmentation;

— 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 of a
product fhmily;

— compile 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 iph each
market segmg¢nt should be analysed.

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

— analysing key success factors of competitors in market segmeént;

— performing SWOT (strength, weakness, opportunity,threat) analysis against compgtitors’
capability;

— integrating findings of key success factors of competitors’ in all market segments.

A tool should pupport analysing competitors’ profile for each market segment by allowing the usdr to do
the following

— analyse the key success factors of compeétitors’ in market segments related to a product family;
— perform the SWOT analysis for a@reduct family;

— documenf the findings obtained from the key success factors of competitors’ in all market segments
related td a product family.

7.2.5 Foredast trends-in‘sales for each market segment

The goal of thfis task’is-to find future trends of sales in each market segment based on the current sales
trends of a company and competitors, and the analysis results of voice of customers.

L 14 £ L 3 + A | i 1 £, L 1 4 i aele el £o1 3
The method shetld StpportTrotretastmg trenasSHrSsaresrortacarketT SegmeiT wittieToTriowWing

capabilities:

— 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 ghould support analysing market opportunities for each market segment by allowi|ng the user to
do thelfollowing:

— evjaluate unmet or new market needs and demands;

— identify viable markets by employing product family perspectives including’platform ajnd variability.

7.2.7 | Document market definition results

The gqal of this task is to define and document the target marketsfor a product family and its member
produgts.

The mgthod should support documenting market definition results with the following capabilities:
— prpviding a documentation template for market definition results;

— prpviding the rationale of the market definition;

— identifying viable target markets for a product family and its member products;
— shiaring the market definition results\with the relevant stakeholders.

A tool phould support documenting market definition results by allowing the user to do the following:
— ddcument market definitieni\results in accordance with the documentation template;
— communicate the marketdefinition results with relevant stakeholders;

— maintain the margketdefinition results.
7.3 Technology scanning for product family

7.3.1 | Principal constituents

7.3.1.1 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.
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— 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 for the product family process:

— Key technfmmmmmpmmmW
— Competitqrs’ profile of key technologies is analysed.

— Trends in pmerging key technologies are forecasted.
— Strategic{level commonalities (platform) and variabilities related to technology ¢rénds are analysed.
— Scenarios|for business goal achievement by utilizing technology leverages are'simulated.

— Technolody roadmap for a product family is documented and shared,

7.3.1.4 Tasks

The organization shall implement the following tasks with respect to the technology scanning for the
product familly process:

— Identify key technology for product family: Define key,technologies that can leverage the succéss of a
product family.

— Analyse téchnology impacts on product familygSpecify positive and negative impacts of defined key
technologies on a product family.

— Analyse cpmpetitors’ profile of key technology: ldentify key technologies that lead competitors to
success i markets.

— Forecast ¢volution trends in key technology: Predict future trends of key technologies that emhance
an organization’s competitive:edge through a product family.

— Evaluate [strategic alternatives for competitiveness through key technology: Define and eyaluate
alternatiyes of key~teéchnologies to determine such a set of key technologies that enaljle the
competit{veness ¢f'an organization for a long period.

— Formulat¢ technology roadmap for product family: Establish a technology roadmap that vill be
implementedwith an evolution of a product family.

7.3.2 Identify key technology for product family

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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tegorizing 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:

— ut

ilize the integrated channel across relevant stakeholders of a product family;

— document and maintain the pool of identified key technologies;

— ac

cess the pool of identified key technologies.

7.3.3

The gd
key te

The m

Analyse technology impacts on product family

al of this task is to specify impacts on a product family that could be originated |
thnologies. The impacts might not only be positive but also be negative on:aprodug

ethod should support analysing technology impacts on a produet‘family with

capabillities:

m

an

an

hpping technologies to member products of a product family;
alysing potential cannibalization effects among memberproducts due to technolog

alysing whether products of a product family are differentiated with each other by

— vadluating the technology impacts on a product family:

A tool
follow

ch

al

should support analysing technology impacts‘on a product family by allowing the
ng:

eck dashboards as indicators used as-d@imeasure to gain further insights into the tech

gn short-term, mid-term and long=term vision of a product family with technologie

— vdluate the technology impacts:en a product family.

7.3.4

The gd
which

The nj

Analyse competitors’ profile of key technology

al of this task is t0 analyse current technological status and future potentials in key
are relevant to'aproduct family, of competitors in target markets.

ethod sheuld support analysing competitors’ profile of key technology with

capabillities:

an

alysing SWOT (strength, weakness, opportunity, threat) of competitors’ key technc

y the defined
t family.

the following

ies;

technologies;

user to do the

hology trends;

S

)

technologies,

the following

logies;

— integrating 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
capabilities:

A tool should
the following

7.3.6 Evalu

The goal of t
strategic imp

The method
technology w

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

analysing

selecting
technolog

exercisin

combining forecasting results and improving inconsistencies among the results.

check da
technolog

check pas

execute methodology (e.g., Delphi, forecast by amalogy, growth curves, extrapolation, ¢

technolog

combine

evaluatin

analysing alternatives including valuation for enhancing competiveness of a product family;

prioritizi

the past performance of technology forecasting in key technologies;

methodology (e.g., Delphi, forecast by analogy, growth curves, extrapolatien, §
y forecasting for a product family;

b (multiple) technology forecasting in key technologies;

support the forecasting of evolution trends in key technolagy'by allowing the use

khboards as indicators used as a measure to gain further insight into the em
ies;

t performance of technology forecasting in key.téchnologies;

y forecasting for a product family;

hind maintain the forecasting results:

ate strategic alternatives for eompetitiveness through key technology

his task is to evaluate (key technologies to determine which key technology pos
ct, such that a company can surpass its competitors for a long period.

should support{ evaluating strategic alternatives for competitiveness throug
th the following.capabilities:

g technology forecasting results from the integrated product family perspectives;

tc.) of

' to do

erging

tc) of

Sesses

h key

hgand selecting among strategic alternatives;

— aligning the 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:

22

analyse a

nd valuate key technologies with their impacts on markets;

prioritize and select key technologies;

maintain

the evaluation results.
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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:

A tool
the fol

— communicate and access the technology roadmap.
7.4
7.4.1

7.4.1.1

The purpose of this subprocess is to identify domain with possible product family mem
and th

7.4.1.7
The fo

su

mmarizing technology trends for a product family;

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

de

p1]

dg

Py
M
Li
Caq
Vg

fining technology roadmap for short-term, mid-term and long-term;
oviding rationale for this formulation.

should support formulating technology roadmap for a product family bycallowing
owing:

cument and maintain technology roadmap;

Product family definition
Principal constituents

Purpose

preafter to analyse high-level commonality and variability for defining the initial p

Inputs

oduct line goals (objectives).
hirket segments;
5t of products currently on offer.

mpetitors’ profile.

lowing inputs should be-available to perform the product family definition procesg:

the user to do

ber products,
roduct family.

ice/of customers for each market segment.

Te

chnology 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:

7.4.2 IdenJify high-level domain

The goal of thfis task is to decide which features will be in and which will be out from a product
The boundary

The method s

A tool should

— access information related to identified market needs, key technologies and existing produc

7.4.3

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

Identify initial candidate members of product family: Select initial product family members based on
products currently on offer, and add new products based on emerging markets and technologies.

Define ini
functiona

Analyse h
among th

Analyse h
those of i

Documen
functiona

Fial functional and non-functional characteristics of product family: Specify an initia
| and non-functional characteristics of a product family.

igh-level commonality: Find out common functional and non-functional eharactg
pse of initial candidate product family members.

[gh-level variability: Find out variable functional and non-functional characteristics
hitial candidate product family members.

| initial product family: Specify an initial product family@wmith its common and v
| and non-functional characteristics.

analysing
analysing
analysing

identifyin

visualize

r of a high-level domain is decided.

hould support identifying high-level domain with the following capabilities:
market needs and demands for detéetmining which feature will be in or out of a do
key technologies for determining which feature will be in or out of a domain;
features of existing products for determining which feature will be in or out of a d
g potential products.that do not exist but relevant to market needs or key technolo

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

the progreéss for determining the boundary of a domain.

Identify initial candidate members of product family

list of

ristics

hmong

hriable

Family.

main;

bmain;

gies.

S;

The goal of this task is to choose initial product family members based on products currently on offer,
market definition and technology roadmap.

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

24

selecting

existing products as initial candidate members of a product family;

defining 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

The goal of this task is to specify an initial list of functional and non-functional characteristics of a
produgttamity:

The method should support defining initial functional and non-functional charactetistick of a product
family|with the following capabilities:

verting market needs and demands into initial functional and non-fungctional chafacteristics of

verting key technologies into initial functional and nonéfunctional characteristics of a

A tool should support defining initial functional and non-functional characteristics of a groduct family

-up the identified characteristics for reviewing functional and non-functional chafacteristics of
roduct family;

— prpduce explicit products and characteristics matrix for the further analysis.

7.4.5 | Analyse high-level comnionality

The gqal of this task is to identify common functional and non-functional characteristids by mapping
them to initial candidate ptoduct family members.

The mpthod should support analysing high-level commonality with the following capabilities:
— classifying identified functional characteristics to commonality;
— classifyingidentified non-functional characteristics to commonality;

— chlaracterizing high-level commonality (e.g. costs and benefits functions);

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

classifying identified functional characteristics to variability;

— classifying identified non-functional characteristics to variability;

benefits t

hrough reuse).

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

characterizing high-level variability (e.g. functions for evaluating costs for making it reusable,

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

level vari

bility:;

represent

7.4.7 Docu

The goal of th
and non-funcf

The method s
providing
documen
— maintain

A tool should

documen

share the

— maintain
7.5 Trade-
7.5.1 Prind

7.5.1.1 Pun

The purpose

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

ment initial product family

is task is to specify an initial product family with a list of common er¥ariable fun
ional characteristics, including rationales for the decision.

hould support documenting the initial product family with the following capabilitig

Integrating results of product family definition;

a documentation template for the initial product family;
[ing the initial product family;

ng the documented initial product family.
support documenting the initial produetfamily by allowing the user to do the folloj
 the initial product family in accordance with the documentation template;
documented initial product fatily;

the documented initial product family.
off analysis for product family
ipal constituents

pose

bf this subprocess is to provide a formal way required for performing trade-off a
uct familv compositions. Trade-off analysis can be frequently performed in softw.

for viable pro

ctional

ving:

nalysis
re and

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

7.5.1.2

Inputs

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

process:
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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.

Hi

gh-level commonality and variability of potential product family members.

Initial product family definition.

Outcomes

Sc
Tr
S¢
M
Sa
Pr

Fo
of]

Id
w

Id
us

Pe
an

Dd

lowing outcomes shall be available as a result of the successful implementation o
is for the product family process:

enarios for trade-off analysis of product family are documented.
nde-off analysis results of product family are documented.
enarios for business goal achievement are defined.

irket segments for product family are defined.

les for each market segment are forecasted.

oduct family definition results are documented and'shared.

| Tasks

ganization shall implement the following tasks with respect to the trade-off an
't family process:

rmulate the trade-off analysis teain: Establish a team that consists of members who p
F analysis for an initial product family.

bntify vested stakeholders: Find a group of key stakeholders who have extensive dom4
th practical experiences.

bntify key decisioh fdctors and criteria for viable product family: Define factors and
ed for trade-offiahalysis for an initial product family.

rform trade=-off analysis using scenarios: Determine viable product family based
alysis results.

[ the trade-off

alysis for the

erform trade-

in knowledge

criteria to be

on trade-off

th

em fo downstream users

cument trade-off analysis results of product family: Specify trade-off analysis resulrs and deliver

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

pr

ogressing 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 Identify vested stakeholders

The goal of thiis task is to find a group of key stakeholders who possess strategic, managerial, té¢hnical
or methodological domain knowledge with practical experiences on trade-off analysis afid/or|initial
product family definition.

The method should support identifying vested stakeholders with the following capabilities:
— analysing stakeholder roles, interest and influences;

— identifyinlg stakeholders who have a vested interest in the outcomes of product family definition;
— consolidating stakeholder information (e.g. their influences) for detérmining vested stakeho]ders;
— determinfng a way to vested stakeholder engagement.

A tool should pupport identifying vested stakeholders by allowing the user to do the following:
— access th¢ information necessary for relevant stakehblders;

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

7.5.4 ldenJify key decision factors and criteria for viable product family

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

The method §hould support identifying key decision factors and criteria for a viable product [family
with the following capabilities:

— determinfng decisionsgoal, strategy, process and outcome for a viable product family;
— identifyinig key decision factors and criteria for a viable product family;

— providing value metrics for the identified decision criteria;

— providing value consolidation mechanisms for the multi criteria decision on a viable product family.

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;

— refiewing the gaps between expected and actual results on a viable product family;
— arjalysing root cause of the gaps;
— ddcumenting lessons learned from trade-off analysis.

A toolshould support generating scenarios to be evaluated for a viable(product family by allowing the
user ta do the following:

— vijualize a decision matrix;
— ddtermine the values of each criteria;

— evjaluate a viable product family through multi-critéxria decision support mechanismsg.

7.5.6 | Document trade-off analysis results of product family

The gqal of this task is to recode trade-off analysis results and deliver them to downstrpam users for
furthef decision of a product family.

The nmjethod should support documenting trade-off analysis results of a product family with the
follow|ng capabilities:

— prpviding a documentationtemplate for trade-off analysis results of a product familyj;
— ddcumenting trade-offianalysis results of a product family;
— shiaring the decisjonrrationale with relevant stakeholders.

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

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

}. ot | ££ 1 3 Lo+l L. 3 3 L 1
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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 of customers.

Market o]
List of pr
Function
High-leve
Product f
Changing
Product f

Actual re

pportunities.

pducts currently on offer.

] and non-functional characteristics of potential product family membeps.
| commonality and variability of potential product family members,

hmily definition.

trends of business, technology and competitiveness of a preduct family.
hmily evolution process.

sults of the execution of the previous product faiily evolution.

7.6.1.3 Outicomes

The following
family evoluti

Scenarios
Trade-off
Scenarios|
Market s¢
Sales for 4
Refined p

The initia

outcomes shall be available as a result of the successful implementation of the p
on process:

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

analysis results of the prodiict family evolution are documented.

for business goal achievement are defined.

gments for a produdt family are refined.

he market segiment(s) that are related to the product family evolution are forecasted.
roduct family definition results are documented and shared.

tion decision of a product family evolution process is triggered.

roduct

Follow-up

actions are triggered.

Lessons learned are documented.

7.6.1.4 Tasks

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

30

changes on business, technology and competitors, so as not to fall behind in the competition.

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 competitiveness of
a product family with the following capabilities:

— mpnitoring data of changing trends of business, technology and competitiveness'of a product family;

— arnalysing changing trends of business, technology and competitiveness, ¢fia produ¢t family over
tine and space;

— verifying whether the threshold condition for triggering the initiation decision of a groduct family
evlolution process is reached;

— ddcumenting the scenarios for trade-off analysis of produict’family evolution if the threshold
condition for triggering the initiation decision of a product family evolution process if reached.

A tool|should support monitoring changing trends of business, technology and competitiveness of a
produ¢t family by allowing the user to do the following;

— acfess data of changing business, technology and‘competitiveness trends of a product family;
— vipualize the warning and tipping points ¢f changing environments;

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

7.6.3 | Trigger the initiation decision of a product family evolution process

The gdal of this task is to initiatea product family evolution process in accordance with {the monitored
changing trends.

The mgthod should support triggering the initiation decision of a product family evolution process with
the following capabilities:

— dgvising change initiatives for product family evolution;

— prvisioning plans for product family evolution;

—  copverging alternative scenarios that will be evaluated for determining product fami|ly evolution;

— 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 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 should support monitoring the progress of the product family evolution process with the
following capabilities:

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

— monitoripg data from the progress of the product family evolution process;
— assessing the progress of the product family evolution process;

— controlling and aligning the progress of the product family evolution procéss if deviations eyist;
— providing information that should be informed to the relevant stakeholders.

A tool should [support monitoring the progress of the product family-evolution process by allow]|ng the
user to do the following:

— monitor gnd assess activities throughout the product famnily evolution process;
— communicate the progress of the product family ev@lution process with related stakeholders;

— retrieve dnd access all planned product familyevolution artefacts for review and reference.

7.6.5 Evaluate the result of the product family evolution

The goal of this task is to decide whetler the product family evolution adheres to its processes and
achieves its eolution goals. Accordifigito the evaluation results, follow-up actions are triggerdd; and
lessons are recorded for the further evolution plans.

The method ghould support,evaluating the result of the product family evolution with the following
capabilities:

— assessing whetherthe 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 (Q) if necessary forthe prndnrf family evolution:

— documenting and maintaining the results of the product family evolution;
— 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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8 Product management support

8.1 General

Product management support deals with the following subprocesses:

— Role management in product management.

— Decision support in product management.

— Risk management in product management.

8.2 |

8.2.1

8.2.1.1

The py
for pet

8.2.1.7

The fo
proceg

— P
— M
— Oy
— P
— Pl

8.2.1.3

The fo
manag

— Rd
— Gy

Role management in product management
Principal constituents

Purpose

rpose of this subprocess is to identify, coordinate, assign and improve roles and re
forming product management.

Inputs

lowing inputs should be available to perform theriale management in the product
s:

oduct line goals (objectives).

hrket situations, technology trends and,g€merging best practices.
ganization structure of a product ling:

oduct management processes.ingluding key procedures.

hns and schedules for prodéict management.

Outcomes

llowing outcontes’shall be available as a result of the successful implementati
ement in the product management process:

les and responsibilities for product management are identified, coordinated and assi

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

sponsibilities

management

n of the role

bned.
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8.2.1.4 Tasks

nd improved.

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

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

— Coordinate identified roles and responsibilities with the organization structure: Coordinate the
identified roles and responsibilities with the product line organization structure.
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8.2.2 ldentlify 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.

Improve the structure of roles and responsibilities in product management: Take actions to resolve
deviations between deployed and required roles and responsibilities of product management.

The goal of fhis task is to define necessary roles and responsibilities for produet management
enablement, joperation and support. Role and responsibilities required for deélivering product

management pre clearly identified and defined.

The method |should support identifying and structuring roles and responsibilities for product

management pith the following capabilities:

identifying and structuring roles and responsibilities for product mianagement enablement;
identifyinng and structuring roles and responsibilities for produét'management operation;
identifying and structuring roles and responsibilities for preduct management support;

aligning the roles and responsibilities for product management in accordance with the prodyct line
organizatlional structure and the defined product management procedures;

assigning the roles and responsibilities to the dppropriate units of the product line organizational
structurd.

A tool should pupport identifying and structuring roles and responsibilities for product managenjent by

allowing the yser to do the following:

8.2.3 Coordinate identified roles and responsibilities with the organization structure

obtain higtorical and current rolesand responsibilities of product management;
access ex|sting roles and responsibilities of the product line organization;

share rolps and responsibilities for product management through communication channgls and
implemented mechanisms;

identify ekisting'and/or potential conflicts among roles and responsibilities of product management.

The goal of this 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
user 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

The goal of this task is to specify guidance to be followed when each role and responsibility is delivered
for product management, including evolution of a product family. Responsibility on functions, decisions,
and/of activities should be clear and agreed upon. Responsibility ensures that accountahility is placed
with the person, where the accountable person is the individual who is ultimately ahswerable for the
activitly or decision. Role portrays what others in the organization think the person-is rg¢sponsible for,
how the person should carry out those responsibilities, and what a person actually does if carrying out
his/helr job. Roles can be individuals, groups or entire departments.

The mpthod should support guiding the execution of roles and responsibilities in produc{ management
with the following capabilities:

— guiding roles and responsibilities in product management in(terms of functions, deg¢isions and/or
activities which are clear and agreed upon;

— geftting feedback and buy-in of roles and responsibilities in product management;
— ddcumenting and communicating of roles and resp@nsibilities on product management;
— avjoiding confusion of roles and responsibilitiés\in product management;
— updating roles and responsibilities as nece€ssary on an on-going basis.

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

— ddcument the guide;

— gett feedback on the effectivéness of the guide;

— ddcument and commtinicate roles and responsibilities;
— avjoid confusion.ofroles and responsibilities;

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

8.2.5 | Assign the roles and responsibilities of product management

The goal of this task Is to assign the dellned roles and responsibilities to proper organization units
with corresponding 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.

© ISO/IEC 2019 - All rights reserved 35


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

ISO/IEC 265

60:2019(E)

A tool should support assigning the roles and responsibilities of product management by allowing the

user to do the

units of a

following:

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

product line.

establish communication mechanisms for relation channels among intra and inter organization

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

The goal of this task is to monitor and measure whether the delivered product management activities by
the defined roles and responsibilities are efficient and effective. Proper controls are made in accordance

with the mon

The method
product mang

evaluatin
identifyiq

organizat

managen

analysing

A tool should
management

access th
overlaps

aSSess ea

— analyse a

8.2.7 Impr

The goal of this task is to examniine gaps between deployed and required roles and responsibil

product mana

The method
management

analysing

io whether required and desired roles and responsibilities are achieved

identifying parts of the organization structure that reduce the' effectiveness of p

tored and measured results.

hould support monitoring, measuring and controlling the roles and respensibil
gement with the following capabilities:

g inconsistencies, overlaps or duplications between the impli€d responsibilities
ion unit and the assigned responsibilities;

ent works;
and controlling the root causes of the confusion of¥o6les and responsibilities.

support monitoring, measuring and controlling‘the roles and responsibilities of p
by allowing the user to do the following:

e roles and responsibilities matrix or otganizational chart for reviewing inconsist
pr duplications;

Ch role and responsibility;

hd control the root causes ofjthe confusion of roles and responsibilities.

pbve the structure of roles and responsibilities in product management

gement, so as to redefine them.

should sgpport improving the structure of roles and responsibilities in p
with the following capabilities:

deviations from required performance/capability of product management neces;

achieve theestablished product management goals;

ties of

of an

roduct

roduct

encies,

ties of

roduct

ary to

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

responsibilities in product management;

refining t

evolution
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controlling and tracing of improvement activities to closure;

he structure of roles and responsibilities in product management;

s and changes of a product line.

presenting resolution alternatives for removing inconsistencies and obstacles of the effectiveness of

establishing action plans and success measures on improvement activities for roles and

aligning the structure of roles and responsibilities in product management according to the
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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:

8.3

8.3.1 | Principal constituents

8.3.1.1 Purpose

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;

change communication mechanisms in accordance with the improved structure of roles and
refponsibilities.

Pecision support in product management

The plirpose of this subprocess is to provide decision procedure concerning product line product
management, guidance for decision execution and assimilating leSsons from decision resilts.

8.3.1.2 Inputs

The following inputs should be available to performxthe decision support in the product management

process:

8.3.1.3 Outcomes

Dgcision needs for product management.
Dgcisions previously made for product‘management.

Existing decision procedure for product management.

The following outcomes shall be available as a result of the successful implementation df the decision

support in the product management process:

Ddcision support policy for product management is established.
Tailored decision procedure for product management is produced.

Gyidé for 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 important in product management. This task utilizes guidance for overall decision procedure
provided in ISO/IEC 26555.

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

— Define godl achievement measures;

— Generate glternatives;

— Converge ¢n alternatives;

— Evaluate allternatives;

— Select the pest alternatives;

— Document]the rationale;

— Activate the decision;

— Measure the performance of the decision results;

— Review thg gap between the expected and actual gdal achievement;
— Analyse rdot cause of the gap;

— Lessons leprn by the learning mechanism

The method should support establishing the decision support policy for product management wijith the
following cappbilities:

— defining policy for the generation, evaluation and selection of decision alternatives regprding
product management,swhich are critical for the effectiveness and efficiency of product |[family
endeavours and forthe'consequences on business success;

— establishing the-detision dissemination policy for relevant product management stakeholdefs.

A tool should pupport establishing the decision support policy for product management by allow{ng the
user to do the foltowing:

— share the decision management policy with relevant product management stakeholders;

— 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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