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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,
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Introduction

The main purpose of this document is to deal with the capabilities of methods and tools of software
and systems product line (SSPL) organizational management. This document defines how the tools
and methods can support the software and systems product line-specific organizational management
processes. Since product lines deal with multiple products that have similarities, product lines have an
unprecedented level of organizational management complexities. This arises from several sources:

— there are inherent differences in organizational considerations because there are parallel

| 1 £ L] 1 | | H 3 i 5 A pa | £ 1 th t
evVeropm et pProcesSes—(aohrat—atra—appricattoh—thgmeerg —H—a—proautt—me—aty e two

processes are tightly related with each other around assets;

—| the close relationships among domain engineering, application engineering and assets rqgquire the
highly matured managerial capabilities for addressing the relationships; and

—| thereisalack oftools and methods to support the product line-specific organizational marjagement.

O1jganizational management addresses the orchestration of the product lide‘erganization. Introduction
arld institutionalization of the product line strategy in an organization requires ongoing pre¢paration,
planning, execution and improvement efforts. Organizational /management provides [planning,
monitoring and control, and management for product line adoption;“transition, operations, [evolution
arld organizational value achievement such as reusability, reducing cost and improving quality.

There are needs for defining product line-specific opganizational management procepses that
infegrate the involved product line disciplines with those for a single product. Furthermorg, support
of|tools and methods are required so that a produet.line organization can perform organizational
management under the systematic control of complexities. This document addresses the product line-
splecific processes in organizational management by dividing those into organizational-levél product
line planning, organizational product line enabling, and organizational product line managemlent areas
with the guidance of a set of tools and methods capabilities for supporting tasks for prqduct line
organizational management.

This document is intended to benefitpeople who acquire, supply, develop, operate and mainfain tools
arld methods for product line organizational management. This document can be used in one qr more of
the following modes:

—{ by an organization inténded to implement product lines — to understand, adopt and fnact the
processes, tools and ‘methods for product line organizational management. This also fhelps the
organization to evaluate and select relevant tools and methods based on business and us¢r-related
criteria; and

— by a tool vendor who facilitates or leverages product line engineering practices — to proltlide a set
of tool capabilities that should be embodied in a tool for supporting product line orgamizational
management.

The ISOJIEC 26550 family of standards addresses both engineering and management procg¢sses and
capabilities of methods and tools in terms of the key characteristics of product line development. This
document provides processes and capabilities of methods and tools for product line realization. Other
ISO/IEC 26550 family of standards are as follows: ISO/IEC 26550, ISO/IEC 26551, ISO/IEC 26555,
ISO/IEC 26557, ISO/IEC 26558 and ISO/IEC 26559 are published. ISO/IEC 26552, ISO/IEC 26553, ISO/
IEC 26554, ISO/IEC 26560, ISO/IEC 26561, ISO/IEC 26562 and ISO/IEC 26563 are planned International
Standards. The following list provides an overview of the family:

— processes and capabilities of methods and tools for domain requirements engineering and
application 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;
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— 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 variability mechanisms are provided in 1ISO/
IEC 26557,

— procgsses and capabilities of methods and tools for variability modelling are provided An\ISP/
IEC 26558;

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

— procegsses and capabilities of methods and tools for product management, are’ provided in ISP/
IEC 26560;

— procgsses and capabilities of methods and tools for technical probe areprovided in ISO/IEC 26561;

— procgsses and capabilities of methods and tools for transition management are provided in ISP/
IEC 26562;

— procgsses and capabilities of methods and tools for configuration management of asset are provided
in ISQ/IEC 26563; and

— others (ISO/IEC 26564 to ISO/IEC 26599) are to be developed.
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Information technology — Software and systems
engineering — Tools and methods for product line
organizational management
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3

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

IS

grﬁnan-based products such as crew or operators, or hardware products like mechanical structures,

oduct lines:

enables the users of this document to holistically understand, adopt and enact the proces
and methods for product line organizational management;

helps the users evaluate and select relevant tools and methods basedn-business and us
criteria;

helps make product line engineers, developers and tool vendorsinformed about capabiliti

aspects; and

management.

is document concerns processes and capabilities.ofmethods and tools for organizational ma
- a family of products, not for a single system.

TE System Architecture is a set of logical 'and physical principles used to achieve a mission wit
vironment. Components that can be subsystems derived from System Architecture are: softwarg

rds and chemicals. The scope of this.document spans from the system to subsystems and compon

dware-intensive and software-inténgive systems are included, if they are part of a product family.

Normative references

ere are no normative veferences in this document.

Terms and.definitions

D and\IEC maintain terminological databases for use in standardization at the following add

is document, within the methods and tools of organizational management for software andl systems

ses, tools

br-related

bs of tools

and methods that are required for supporting product line-implementation from orgampizational

provides product line-specific processes and capabilities of tools and methods in orgamizational

hagement

in a given
products,
electronic
ents. Both

resses:

nabrowcing nlatform. auailahla At httne. /v ico ara /ohn
He-BFoW SRS Pratro R —avarabreae et S W W W5 6-0F /681

IEC Electropedia: available at https://www.electropedia.org/

31
organizational risk
risks that inhibit the achievement of business values and product line objectives

Note 1 to entry: Risks related to domain asset development or member product development are dealt with in the
technical risk management sub process of ISO/IEC 26555.
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product roadmap
timeline with high-level milestones for a product life cycle, particularly the timeline for productive
deployment of the product

4 Reference model for product line organizational management

4.1 Overview

Organiza
of the pra
execution

The refer
line orgal

Figure 1

fional management supports an entire productline effort. Introduction and institutionalizati
duct line approach is not a one-step phase, but requires preparation and planning followed
and implementation.

ence model specifies the structure of supporting processes and sub processesfor prody
hizational management. The reference model for product line organizationalmanagement
s structured into three processes, organizational-level product line planning; organizatio

product line managing and organizational product line enabling. Each process is’ divided into s

processes

and each sub process is described in terms of the following attributes:

— the title of the sub process;

— thep
— their
— the t:
— theo
— thec

NOTE 1
referred t

NOTE 2

Lirpose of the sub process;
iputs to produce the outcomes;
isks to achieve the outcomes;

itcomes of the sub process; and

The process mapping results with ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207 of Annex B can
differentiate this document from othets:

When the process, sub process, outcomes and tasks are listed or described in a sentence they 4

italicized n order to increase their visibility.

Qrganizational-level PL Planning Organizational
- PL Managing
Business opportunity Customer relationship Developing a sourcing
analysis management strategy Deployment and
zational innovation management
rganizationa Organizational Value management
) deployment anq operations planning planning )
innovation planning Operations management
Orjganizational PL
evplution'planning Organizational-level

hpabilities of methods and tools required fofgperforming the tasks effectively and efficiently.

DN
by

ct
in
al
b

be

monitoring and control

Organizational PL Enabling

Organizational
) o ot 1 management
Structuring the | Organizational PL| Org:r;ljlaigona governance through
PL organization Infrastructure roduct famil i i
g management p y Product line evolution
management management

Organizational risk

Figure 1 — Product line organizational management reference model
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4.2 Organizational-level product line planning

The organizational-level product line planning justifies the effort to adopt the product line approach
for developing domain assets and member products, and pertains to strategic or organizational-level
planning. This process should analyse the reduced time-to-market, improved product quality, reduced
costs and improved productivity achieved by adopting the product line approach. This process should
establish schemes for managing the aforementioned aspects of a product line. The organizational-level
product line planning shall serve to do the following:

— Business opportunity analysis in a product line establishes business opportunity by analysing market
tTeMNds, CUSTOIMET S Preference and technicat trends fora family of progucts:

— Customer relationship management for a family of products identifies and helps ensure€ that{customer
requests conferring with product management.

— Developing a sourcing strategy establishes a general plan for achieving demain assefs though
outsourcing. Because domain assets should be reused for producing member products, deyelopment
of outsourced domain assets should also be governed under the strictly(defined product line plans.
Even their development processes can be managed.

— Organizational deployment and innovation planning makes plahs—-for deploying and ipnovating
product line approach. The role of deployment and innovation plan is to establish a ¢apability
to populate and nurture a product line. Deployment and inhovation plan includes resofirces (i.e.
organization, people and budget) and quantified objectives by stages. This process supports the
application of product line approaches. The current situation of an organization and the pperating
status of a product line are identified and assessed, so that the product line practices|meet the
individual organization’s needs.

—| Organizational operations planning establishes:product line operations plans including 1fesources,
schedules, assigned responsibilities and precedure for producing domain assets and reuging them
for fielding member products of a productline. Operation planincludes which and how organizational
units are involved in production and eviolution of a product line and how the organization develops
products by using domain assets to.dévelop their products.

—| Value management planning iftegrates and manages the progress of deployment and ifinovation
plans and the organizational-level objectives that should be achieved through product lings.

—|{ Organizational product\line evolution planning establishes plans for evolving a produft line in
accordance with the market changes such as technologies, competitors and customer pré¢ferences.
A market analysis is.conducted continuously to guide the evolution of a product line by infroducing
new products intothe product line.

NOTE1 Prodactfamily is a group of products.
NQTE 2 .Member products are an identification of each product in a product family.

NOTESB Y\ Productline means systems view of a product family and member products.

4.3 Organizational product line enabling

The organizational product line enabling supports infrastructures required for managing and operating
product lines, such as, structuring and training for the product line organization and collaboration
management among relevant organization members or organizational units. Organizational product
line enabling establishes a structure of authority and responsibilities for the product line and defines
the infrastructure and processes required by product line engineering. The organization structures
of a product line should be established and maintained before transitioning a product line. Once a
product line has been launched, a product line undergoes continuous technological and organizational
changes for a product line evolution. Therefore, training is a key process for both the initial time and
the long-term evolution of the product line. Product lines demand a great deal of coordination across
the boundaries of organizational units because a product line is installed across several organization
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units of which roles for producing products within a product line are quite different. The organizational

product line enabling shall serve to do the following:

— Structuring the product line organization establishes and maintains organizations required for

product line deployment, innovation, operation and management. This process establishes a

nd

maintains the structure of product line organization such as functional groups of organization units,
boundaries among them and inter-organizational unit relationships. This sub process allocates
resources and assigns responsibilities to each functional group. Organizational deployments
and innovations are also managed to improve organizational operations in accordance with the

effectiveness of organization structure.

— Orgahizational product line infrastructure helps ensure that the organizational units responsible }or
creatiing, operating and evolving domain assets and member products have proper infrastructure
for egch workrole. Training activities should be coordinated with other activities involved in'prodyct
line ddoption and evolution. The focus of training is on establishing a core competencéfor creating,
populating and evolving domain assets in order to help ensure that the relevant-o¥ganizational

units|have proper skills.

— Organizational quality management assures that product line organization.adheres to the definEl
prodiict line processes and helps ensure whether the qualities of membér)products and domai
applifation assets are maintained against the defined quality criteri@from the organizatioy

perspective.

d
/
al

— Orgahizational governance through product family management provides the framework for attainipg
an orfganization’s goals and objectives of product line engineering and management by employing
prodyict family (or line) management since it performs governance responsibilities. Governarce
respq@nsibilities of product family management include (butare not limited to): market definition|of
prodyct family, technology scanning, technical probe;preduct family definition, value managemgnt

of a groduct family, organizational deployment and innovation management from legacy system
SSPL] and product family evolution.

4.4 Organizational product line management

The orgahizational product line management provides managerial support for product line evoluti
innovatign and risk management for taking actions for internal or external environmental changes

to

n,
A

product line produces multiple products within the same line so the damages due to failure are greater
than thoge of single product development. Thus, the management of the internal and external possille

or occurted risks should be carefully performed. Moreover, the product line should continuou
evolve in [ine with the changes.on business opportunities, and operations should reflect these chang

ly
PS.

Organizational product line'management monitors and controls the product lines, defines and maintains
a productiion schedule based on a product line strategy, costs and a budget plan. Organizational prodyct
line manggement also.€ehcerns a systematic evolution of an organization from a given state of prodyct

line sophistication~The organizational product line managing shall serve to do the following:

— Depldyment-and innovation management establishes plans for operation improvements that shoyld

be improved for achieving product line objectives and deploys the plans after pilots if necessary.

— Operations management provides managerial support for deploying the operations plan such as:
operations plan versus actual implementation, sourcing and inconsistencies in real operations

against plan.

— Organization-level monitoring and control measures the status of the achievement of product li
objectives and takes a corrective action to make a product line organization achieve the establish
objectives.

— Organizational risk management deals with the risks that a software and systems product li

ne
ed

ne

organization canfacebecauseaproductlinerequiresagreatdeal ofeffortto coordinate organizational
boundaries. Organizational risk management differs from technical risk management in that it

manages risks that are possible across multiple organizational units involved in a product line.
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— Product line evolution management performs evolution in line with organizational product line
evolution planning.

The identification and analysis of the key differentiators between single-system engineering and
management and product line engineering and management can help organizations to understand the
product line and to formulate a strategy for successful implementation of product line engineering and
management. The key aspects have been defined in ISO/IEC 26550 and Table 1 shows the category of
the key aspects.

NOTE The following aspects have been derived on the basis of the key characteristics of product lines: reuse
management-variabiitymanagementcomplexity managementand-qualitymanagement
Table 1 — Key aspects for identifying product line-specific organizational management tasks
Category Aspects
Rpuse management application engineering, domain assets, domain enginéering, produc{ manage-
ment, platform, reusability
Variability management binding, variability
Complexity management collaboration, configuration, enabling technology support, reference prchitec-
ture, texture, traceability
Qpality management measurement and tracking, cross functional verification and validatipn

The following text provides descriptions for each aspect~¢oncerning product line organizational
management. The product line organizational managémeént-relevant processes and tagks shall
be identified on the basis of these aspects. The concerns specific to product line orgapizational
management will enable an organization to understand the product line organizational mahagement
relevant processes, sub processes, tasks, methods and tools’ capabilities.

— Application engineering. Organizationalmanagement provides organizational level supports to
application engineering such as organization units for application engineering, training for platform
reuse, general risk mitigation plans andso on. Most of all member products and their initidl features
are planned by organization management process.

—{ Binding. Operations guide binding activities for producing each member product.

—| Collaboration. Collaborations between domain and application organizations are plahned and
coordinated by organization management process.

—{ Configuration. To'cope with the complexity of configuration management in product lin¢ enabling
environment should be considered at organizational level.

— Domain asset. Qualities of domain assets and the overall quality of domain artefacts arelmanaged
in organization management.

managing processes provide main inputs to product line scoping, which is the first step ¢f domain
engineering.

— Doniain engineering. Organizational level product line planning and organizational pr1:duct line

— Enabling technology support. Technologies for supporting efficient product line evolution,
organizational risk management and organizational-level monitoring and control should be
supported.

— Measurement and tracking. Measures for monitoring and controlling the status of the overall
product line progress should be defined.

— Platform. Organizational-level plans such as: deployment and innovation plans, product line
evolution plans and value management plans can be parts of platforms. Platforms can include
organizational level measures and risk mitigation plans.

© ISO/IEC 2018 - All rights reserved 5


https://standardsiso.com/api/?name=9346ad5d2e45dcb3e85f44a228b6d222

ISO/IEC 26556:2018(E)

— Product management. Organizational product line evolution planning and product line evolution
support product management.

— Reference architecture. Along with reference architecture, sourcing strategy is implemented.

— Reusability. Reusability should be planned at organizational level, and its achievement should be
monitored and controlled from the whole product line organization’s perspective.

— Texture. Organizational level monitoring and control support monitoring and controlling whether
domain architecture, domain realization, domain testing and application realization adhere to rules
and constraints defined in architectural texture atthe nrgqni7qfirmq] level

— Tracpability. Capabilities required for managing traceability are supported by training and-humpn
resoyrce management.

— Cross-functional validation and verification. Organizational quality managemeént suppofts
validption and verification at the organizational level.

— Varigbility. At the organizational level, product line evolution reflects variability being added |or
remoyved.

5 Organizational-level product line planning

5.1 General

Organizational-level product line planning supports the following:
— Busirless opportunity analysis;

— Custdmer relationship management;

— Developing a sourcing strategy;

— Orgahizational deployment and innovatiofi.planning;

— Organizational operations planning;

— Valud management planning; and

— Orgahizational product liné évolution planning.
5.2 Business opportunity analysis
5.2.1 PrincipalConstituents

5.2.1.1 |Purpose

The purpose of this sub process is to define business case proposals that consist of analysed market
(including segmented customer groups) needs, competitors’ environments, technology trends, product
line objectives and products roadmap to justify a decision about whether an organization will proceed
to product line execution.

NOTE Products in this document include services, systems and solutions.

5.2.1.2 Inputs
The following inputs should be available to perform the business opportunity analysis process:

— organization’s business objectives (values);
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market trends;
competitors’ information;
technical trends; and

product information of target market.

5.2.1.3 Outcomes

The Fn”nun'ng outcomes shall he available as a result of the successful imp]nmnnt‘afinn of the

2018(E)

business

Of

T}
pr

portunity analysis process:
Market needs definition is documented.
Competitive environments are documented.
Forecasted technology trends are documented.
Product line objectives (business values and measurable goals) are specifiéd.
Product roadmap definition is produced.
Benefits, funding, potential risks, and measure of success of g product line are defined.
Business case proposal is developed.

Business case plan is documented.

.2.1.4 Tasks

e organization shall implement the followingtasks with respect to the business opportunit
oCess:

 analysis

Analyse market needs: analyse target markets in order to place market-satisfiable products into a

product line.

Examine competitive environments: observe competitors’ activity (including their stre
compose a product linewith more competitive products.

Forecast technology trends: explore emerging and future technologies with their growth
curves for composing a product line with products including future functions.

Establish product line objectives: define main business objectives that initiate a product ling
and evolution.

Definexproduct roadmap: outline the scope for domain requirements engineering.

Estimate benefits, funding and potential risks: analyse benefits, funds and potential risks

ngths) to

hnd trend

adoption

expected

wihen o prnr‘nr‘f line has heeninitiated.-as defined

Quantify the measure of success: define the quantitative success indicators.

Document a business case proposal: document and maintain a business case proposal including the

results of all of the above for initiating a product line.

5.2.2 Analyse market needs

The goal of this task is to analyse target market for the success of a product line in the marketplace.
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The method should support analysing market needs with the following capabilities:

— collecting market data such as the latest trends in the market, general buying habits, changing
technologies and so on for the candidate product members of a product line;

— balancing life cycle stages for the candidate product members of a product line;

— evaluating situations (e.g. strengths, opportunities, weaknesses and threats) for the candidate
product members of a product line in the marketplace; and

— defining market needs from the summation of the results of the above activities.

A tool shq

— accey

prodfict line;

— analy

— perfo

— utilige guides (e.g. worksheet) for proceeding analysis;

— visud

— docu

5.2.3 Examine competitive environments

The goal
line in the

The meth

— definfing direct and indirect competitors for the candidate product members of a product line;

— analy
prod

— ident

— definfing competitive enyironments that a product line will target.

A tool shq

— accey
prod

— utiliz

uld support analysing market needs by allowing the user to do the following:

s market data obtained from multiple sources for the candidate product membéers of

se life cycle stages for the candidate product members of a product line;

rm situation analysis for the candidate product members of a product line;

lize the analysis results; and

ment the market needs definition.

bf this task is to observe direct and indirect competitors’ activity for the success of a produ
b competitive environments.

od should support examining competitive-environments with the following capabilities:

sing competitive position in the target market for the candidate product members of
ict line;

ifying competitive vulnerabilities for the candidate product members of a product line; and

uld support exatmining competitive environments by allowing the user to do the following:

ict line;

e input and collaboration environments for the analysis of competitive position and competiti

s competitive environments from multiple sources for the candidate product members of

ct

Ve

vulng

rabilities;

— refer

guides (e.g. worksheet) for proceeding analysis;

— visualize the analysis results; and

— document the competitive environments.

5.2.4 Forecast technology trends

The goal of this task is to explore emerging and future technologies with their growth and trend curves

in ordert

o decide member products of a product line.
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The method should support forecasting technology trends with the following capabilities:

— allowing access of emerging and future technologies for the candidate product members of a
product line;

— assigning forecasted technologies to each candidate product member with their predicted life
cycle; and

— analysing technological differences among product members (e.g. cannibalization analysis).

A tool should support forecasting technology trends by allowing the user to do the following:

—|{ visualize technology trends for the candidate product members of a product line; and

—| document technology trends.

5.2.5 Establish product line objectives

The goal of this task is to define main business objectives for product line initiatives.

[72)

The method should support establishing product line objectives with the following capabilitie
— understanding organization’s product line initiatives;

—|{ integrating market needs, competitive environments and-technology trends; and
— validating the feasibility of defined product line objectives.

A tool should support establishing product line objectives by allowing the user to do the folloying:

—| utilize input and collaboration environments\for defining product line objectives.

5.2.6 Define product roadmap

The goal of this task is to outline the scop€ of a productline that will be delivered to domain reqyirements
erjgineering.

The method should support defining a product roadmap with the following capabilities:
— screening products that will be included into a product line;

—| developing, rating-and choosing new ideas for products;

— analysing product interdependencies of member products within a product line;

— exploring/assets for the screened and future products; and

—|{ defining product offerings for current, near future, mid-term future and long-term future.

A togbshould support defining product roadmap by allowing the user to do the following:

— access the existing products and their information; and

— document a product roadmap.

5.2.7 Estimate benefits, funding and potential risks

The goal of this task is to analyse expected benefits, potential risks and required funds to finalize a
product roadmap.
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The method should support estimating benefits, funding and potential risks with the following

capabiliti

es:

— analysing (expected) product life cycle stages for candidate member products of a product line;

— analysing assets that serve as a basis for estimating benefits, potential risks and required funds

(asse

ts will used as a basis for deriving domain requirements);

— estimating benefits and potential risks based on the defined product roadmap; and

— Dbalancing and adapting the product roadmap.

A tool sh

following

— acces§

— visud

puld support estimating benefits, funding and potential risks by allowing the user to do-t

s product information (e.g. current life cycle stage, relevant assets, sales and profit,etc.);

lize (predicted) product life cycle stages for candidate member products of ajproduct line;

— calcullate and integrate benefits, potential risks, etc.; and

— mang

52.8 (Q
The goal
The meth
— analy

— deriv
fundj

A tool shd

— acces§

529 D

The goal
the above
to procee]

The meth

ge version or history of the product roadmap.

uantify the measure of success

bf this task is to define the quantitative values of measures for judging success or failure.
od should support quantifying the measure of successiwith the following capabilities:
sing potentials of a product line organization; and

ing the objective values of measures based-oiestimated benefits, potential risks and requir
(e.g. success criteria), used for judging the'achievement of business objectives.

uld support quantifying the measuretof success by allowing the user to do the following:

s a product line organization’s petentials.

ocument the business case proposal

bf this task is to docufment and maintain a business case proposal including the results of all
for initiating a preduct line. The business case proposal includes final adjustments and h
d to execution,

od should support documenting the business case proposal with the following capabilities:

— defi

ing ways to execute the business case proposal; and

of

— provnlding asdocumentation template for the business case proposal;

— adjus

ting the results of all of the above for initiating a product line.

A tool should support documenting the business case proposal by allowing the user to do the following:

— document the business case proposal; and

— share the business case proposal with the relevant organization units and participants.

10
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5.3 Customer relationship management

5.3.1 Principal constituents

5.3.1.1 Purpose

The purpose of this sub process is to establish communication mechanism and thereafter collect
customer requests and inform the requests to product line management for revising a product line.

5.3 12— Inputs

T}

T}
re

N(
pr
pr

5.

TH
m

.B.1.3 Outcomes

customer requests related to member products and their features within a product line; 3

business strategies of a product line organization.

e following outcomes shall be available as a result of the successfGhimplementation of the
ationship management process:

Communication mechanism with the customers is defined,
Product line level solutions for customer requests are defined.
Customer relationship management plan is documented.
TE Customers in product line operations inclide the groups of representatives end user

bduct or service, marketers, domain experts and product managers.

B.1.4 Tasks

e organization shall implement’the following tasks with respect to the customer rel
hnagement process:

Identify one or more ifiterest groups of the customer: categorize customer groups in accord
their interests in product line.

Implement integrated communication mechanism at the product line level: establish
interfaces for supporting communication with customer groups.

Aggregateé customer requests for product management and scoping: collect requests from
representatives so as to define or improve the scope of a product line.

Maintain and evolve customer relationships from a product line perspective: make plans t¢

e following inputs should be available to perform the customer relationship managemeént process:

nd

customer

who use

bfabricated mass products, an individual customer who uses a specific product or service or an indiyidualized

ationship

hnce with

customer

customer

improve

clhstomerrelationshinsunnaortsinaccordancewith feedback fromthe currentandchanced
S 3 5

relationships.

Establish mutually beneficial long-term relationships: establish and maintain plans for

ustomer

ensuring

sustainable customer relationships by providing flexible and timely products with growing quality.

Document the customer relationship management plan: specify the defined customer groups, their
representatives (customer interfaces), interrelations, communication channels and management

plans for all of them.

© ISO/IEC 2018 - All rights reserved
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5.3.2 Identify one or more interest groups of the customer

The goal of this task is to classify customer groups for analysing customers’ needs so as to determine
added or deleted member products of a product line.

The method should support identifying one or more interest groups of the customer with the following
capabilities:

— classifying groups of customers for a product line; and

— defining interrelations between the classified customer groups.

A tool shquld support identifying one or more interest groups of the customer by allowing the user|to
do the folJowing:

— accegs information such as customers and product line organization units with theirroles ahd
respq@nsibilities.

5.3.3 Implement integrated communication mechanism at the product lin€ level

The goal|of this task is to establish customer interfaces for communicating’ among a product line
organization and customer representatives.

The methjod should support implementing an integrated communication mechanism at the product lipe
level with the following capabilities:

— definling customer representatives for collecting customer requests (in a productline itis impossilple
to define the various customer products in advance, so customer representatives are those peoIle
or urlits who represent a particular interest of custpfmers such as marketers, domain experts |or
custdmer relationship managers who interact withproduct users);

— definfing interrelations among customer representatives; and
— designing communication channels with (among) customer representatives.

A tool shquld support implementing integrated communication mechanism at the product line level py
allowing the user to do the following:

— utiliZze one-to-one, one-to-many or many-to-many communication channels among custonjer
reprgsentatives.

5.34 ggregate customer requests for product management and scoping

The goal pf this task is’to collect the request of customer representatives and thereafter to determipe
whether the requests of customer representatives will be included in the scope of a product line.

The method should support aggregating customer requests for product management and scoping with
the following capabilities:

— negotiating with person in charge of product management about the requests of customer
representatives;

— determining whether the requests of customer representatives will be included in the scope of a
product line (provided in current or future product lines); and

— negotiating with customer representatives about the determination.

A tool should support aggregating customer requests for product management and scoping by allowing
the user to do the following:

— utilize a communication board for negotiation; and
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— access customer requests to be negotiated.

5.3.5 Maintain and evolve customer relationships from a product line perspective

The goal of this task is to modify customer group classifications and customer interfaces in accordance
with changes in market needs, competitors and technical trends related to the product line domain.

The method should support maintaining and evolving customer relationships from a product line
perspective with the following capabilities:

— dlld}_ybillg L}ldllgtb ill LubtUlllCl N lcUl d Pl UC‘luLt lillC,
— modifying customer group classifications and customer representatives; and
—|{ adapting interrelation among customer representatives.

Atool should support maintaining and evolving customer relationships from aproduct line pgrspective
by allowing the user to do the following:

— access information about changes in customers for a product line; and

— adapt communication channels among customer representatives:

5.8.6 Establish mutually beneficial long-term relationships

The goal of this task is to establish and maintain customer relationships sustainably by $atisfying
chianging customer needs flexibly and by providing products timely with consistent quality.

The method should support establishing mutuallylieneficial long-term relationships with thefollowing
capabilities:

—| establishing a regular channel for sharing'information about member products of a prodyct line;
—|{ collecting changing customer needs_of a product line;

— tracking whether the quality of member products of a product line satisfies custonjer needs
regularly; and

— tracking whether member products of a product line are fielded with required functions fimely.

A tool should support.éstablishing mutually beneficial long-term relationships by allowing the user to
dd the following:

—| establish chanhels for communicating with customers; and

—| access{channels for tracking voice of customers about quality and time-to-market satisfaction of
meniber products.

5.8.7 Document the customer relationship management plan

The goal of this task is to document a management plan for the defined customer groups, customer
interfaces, interrelations and communication channels.

The method should support documenting the customer relationship management plan with the
following capability:

— providing documentation template for the customer relationship management plan.

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

— perform electronic documentation for the customer relationship management plan; and
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— share the customer relationship management plan with the relevant organization units and

parti

cipants.

5.4 Developing a sourcing strategy

5.4.1 Principal constituents

5.4.1.1

The purp
strategie

5.4.1.2

Purpose

0S€ Of This SUb Process 15 to deVelop an OUtSoUrcing strategy mapped f1exibly With busin
of a product line organization.

Inputs

The folloying inputs should be available to perform the developing a sourcing strategy‘process:

— prod

— exist

5.4.1.3

ict line objectives; and

ng sourcing strategy used in the single system development.

Outcomes

The folloyving outcome shall be available as a result of the successfal implementation of the developi

a sourcin

b strategy process:

— Sourding strategies are documented.

5.4.1.4

Tasks

The organization shall implement the following tasks with respect to the developing a sourcing strate

process:

— Defin

e primitive sourcing strategies: -défine sourcing strategies including sourcing procedur

criteria and approaches for making sourcing relevant decisions and management.

— Account for evolving product linetequirements: check whether sourcing strategies consider evolvi
requirements.

SS

— Mandate product line architecture compliance: align sourcing strategies and the product line
archifecture.

— Ensu
conti

‘e continuity‘af-support over the life of the product line: improve sourcing strategies to assy
huous supports for sourcing.

— Exantine ownership and data rights: check whether sourcing strategies consider ownership a

data

rights.

— Analyse alternative contracting approaches: analyse and determine alternative contracting
approaches used when the main contracting approaches cannot be universally applied.

— Set up evaluation criteria for choosing among competing bidders: define evaluation criteria for
deciding sourcing contractors.

— Document the sourcing strategies: document and maintain the sourcing strategies by integrating all
of above.

5.4.2 Define primitive sourcing strategies

The goal of this task is to establish sourcing strategies including sourcing procedures, criteria for
making sourcing relevant decisions and management for outsourcing and home sourcing.

14
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The method should support defining sourcing strategies with the following capabilities:
— defining sourcing procedures for domain assets;

— defining criteria for sourcing decisions (e.g. selecting contractors) for domain assets;
— defining decision models for sourcing decisions of domain assets;

— defining management supports for outsourcing and home sourcing respectively; and

— aligning sourcing strategies with other product line development stages by considering requisite
variations for sourcing in a member product.

A tool should support defining sourcing strategies by allowing the user to do the following:
—|{ access the existing sourcing strategies for single system development;

—| perform sourcing strategy definition by building sourcing relevant data espécially data related to
domain assets;

—| make interactive sourcing decisions based on data; and

—{ document the defined sourcing strategies.

5.4.3 Account for evolving product line requirements

The goal of this task is to check whether domain assets that will be sourced in accordance witH sourcing
strategies will comply with evolving requirements andcalign strategies according to the resulfs.

The method should support accounting for evolving requirements with the following capabilities:
— analysing evolving requirements that shotld be informed to sourcing contracts;
— confirming whether contracts for domiain assets that will be sourced reflect evolving requfirements;
—| aligning contracts to reflect evolving requirements; and
— ensuring whether sourced,domain assets evolve in accordance with evolving requirements.

A tool should support accounting for evolving product line requirements by allowing the user]to do the
following:

— access evolvingpreduct line requirements; and

—{ make decisions related to accounting for evolving product line requirements.

5.#.4 Mandate product line architecture compliance

The goal of this task is to align sourcing strategies in order that domain assets that will b¢ sourced
would surely comply with the product line architecture.

The method should support mandating product line architecture compliance with the following
capabilities:

— confirming whether interface specifications of the product line architecture are well defined
and stable;

— defining criteria (or principles) for confirming compliance with the product line architecture; and

— defining strategic maintenance for the sourced domain assets.
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A tool should support mandating product line architecture compliance by allowing the user to do the
following:

— access interface specification of the product line architecture; and

— access decision criteria (or principles) for confirming compliance with the productline architecture.

5.4.5 Ensure continuity of support over the life of the product line

The goal of this task is to provide continuous supports for sourced domain assets over the product line
lifetime.

The metHod should support ensuring continuity of support over the life of the product line with the
following|capabilities:

— defin]ing a contract to regulate continuity of support over the life of the product line;
— providing guides (or criteria) for ensuring continuity of support over the life of the product line; aphd
— suppprting judgement for the support.

A tool shpuld support ensuring continuity of support over the life of the product line by allowing the
user to d¢ the following:

— perfdrm (step-by-step) access of guides (or criteria) for ensuring continuity of support over the ljfe
of th¢ product line.

5.4.6 Examine ownership and data rights

The goal ¢f this task is to examine ownership and data rights incorporated in products or domain ass¢ts
sourced gnd define how the ownership and data rights)will be protected.

The methjod should support examining ownershifp and data rights with the following capabilities:

— identfifying products/services or domain‘assets sourced that include ownership and data rights;
— class|fying types of ownership and data rights (e.g. open source); and

— definfing ways to protect ownership and data rights.

A tool shquld support examining ownership and data rights by allowing the user to do the following:

— accegs information forproducts or domain assets sourced.

5.4.7 Analyse alternative contracting approaches

The goal [of this task is to analyse and determine alternative contracting approaches used when the
main confraCting approaches cannot be universally applied.

The method should support analysing alternative contracting approaches with the following
capabilities:

— analysing situations where the main contracting approaches cannot be applied;
— defining alternative contracting approaches; and
— evaluating the number of alternative contracting approaches for choosing appropriate one.

A tool should support analysing alternative contracting approaches by allowing the user to do the
following:

— visualize paths for the main and alternative contracting approaches.
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5.4.8 Set up evaluation criteria for choosing among competing bidders

The goal of this task is to define evaluation criteria for deciding outsourcers.

The method should support setting up evaluation criteria for choosing among competing bidders with
the following capabilities:

— defining evaluation criteria used for choosing an outsourcer among competing bidders; and

supporting judgement for choosing an outsourcer among competing bidders.

A
th

5.£.9 Document the sourcing strategies

TH
T}

5.

T}
re

prj

5.
T}

.p Organizational deploymentand innovation planning

.p.1 Principal constituents

fool should support setting up evaluation criteria for choosing among competing bidders by
e user to do the following:

perform instant access of evaluation criteria; and

perform sensitive analysis for decisions about choosing competing bidders.

e goal of this task is to document and maintain the sourcing strategies.
e method should support documenting the sourcing strategies with the following capabilit
providing documentation template for the sourcing strategies; and
documenting sourcing strategies by putting the outputs of above tasks altogether.
fool should support documenting the sourcing strategies by allowing the user to do the folld
document the sourcing strategies; and

share the sourcing strategies with the relevant organization units and participants.

b.1.1 Purpose

e purpose of this sub process is to establish product line deployment and innovation plans
cources, schedules, assigned responsibilities and quality assurance measures for evg
oduct line deployment and innovation.

5.1.2 _Inputs

pl

hITiNg process:

outcomes of the process management process (ISO/IEC 26555);
outcomes of the “Business opportunity analysis” sub process; and

outcomes of the "Structuring the product line organization” sub process.

© ISO/IEC 2018 - All rights reserved
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wing:
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lutionary

e following inputs should be available to perform the organizational deployment and itlmovation
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5.5.1.3 Outcomes

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

organizational deployment and innovation planning process:

— Product line deployment and innovation plans (plans include resources, work roles, responsibilities)
documented.

5.5.1.4 Tasks

is

The orgapization strattimptement the foltowing tasks withr respecttothe orgamnizatiomat deptoyms
and innoyation planning process:

— Analyse appropriate best practices of product line deployment and innovation: analyse best practid
of product line deployment and innovation approaches for deciding appropriate practices-of produ
line deployment and innovation.

— Identjfy organizational capability to nurture a product line: analyse a product line organizatio
esserjtial capabilities that should be prepared for initiating a product line.

— Definp procedures for product line deployment and innovation: define detailed’ procedures for prody
line deployment and innovation.

— Assigh roles and responsibilities for product line deployment .and innovation: assign roles a
respdnsibilities for product line deployment and innovation inraceordance with the defined prody
line gpproach.

— Specify schedules and resources for product line deployment and innovation: define schedules a
resources needed for product line deployment and intiovation.

— Document the organizational product line deployment and innovation plan: document and maintdi

the ofganizational product line deployment andiinnovation plan by integrating all of above.

5.5.2 Analyse appropriate best practices(of product line deployment and innovation

nt

es
ct

The goal|of this task is to analyse best practices of product line deployment and innovation for

identifyirnjg organization-specific praetices of product line deployment and innovation.

The metlod should support analysing appropriate best practices of product line deployment a
innovation with the following/capabilities:

— definfing characteristics of a product line organization (e.g. organization’s size, product types);
— definfing goals te.be achieved through the practices; and

— choosing bestpractices appropriate to the characteristics of a product line organization and to go
to be|achieved.

hd

A tool showld-supportana _.:
by allowing the user to do the following:

— access information about a product line organization; and

— manage goals, characteristics and their appropriate practices.

5.5.3 Identify organizational capability to nurture a product line

The goal of this task is to analyse capabilities that a product line organization should have to initiate a

product line and be successful.
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The method should support identifying organizational capability to nurture a product line with the
following capabilities:

— defining perspectives for analysing capabilities required for nurturing a product line (e.g. business,

architecture, process, organizational perspectives);
decomposing capabilities in detail from the defined perspectives; and

defining required capability level to nurture a product line.

A tool should support identifying organizational capability to nurture a product line by allowing the

u§

Th
ac

TH
fo

5.

Th
b4

Th
in

.p.4 Define procedures for product line deployment and innovation

er to do the following:

specify capability determination sheet in accordance with the defined perspectives’and
capabilities for each of them.

e goal of this task is to define detailed procedures for product line déployment and inng
cordance with the capability level of a product line organization.

e method should support defining procedures for product line deployment and innovatior
lowing capabilities:

tailoring best practices based on the capability level of &product line organization; and

defining detailed activities and tasks at a level of exegution.

er to do the following:
document the defined procedures for guiding product line deployment and innovation; ay

share the defined procedures with-the appropriate units or participants of a pro
organization.

b.5  Assign roles and respensibilities for product line deployment and innovation

sed on the defined predirct line organization structure.

e method should\stipport assigning roles and responsibilities for product line deploy
hovation with4£hefollowing capabilities:

defining the main roles of product line deployment and innovation (e.g. pilot project manag

alighing the main roles in accordance with the productline organizational structure and th

| detailed

vation in

with the

fool should support defining procedures for produg¢t line deployment and innovation by allpwing the

d

duct line

e goal of this task is toassign roles and responsibilities for product line deployment and ifpnovation

ment and

er and its

key participants, representative interfaces of existing products) and their broad responsipilities;

e defined

deployment and innovation procedures; and

assigning the main roles and responsibilities to the appropriate units of the pro
organizational structure.

duct line

A tool should support assigning roles and responsibilities for product line deployment and innovation
by allowing the user to do the following:

define roles by bringing different views to each role; and

share the roles and responsibilities with concerned participants.

© ISO/IEC 2018 - All rights reserved
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5.5.6 Specify schedules and resources for product line deployment and innovation

The goal of this task is to establish schedules and resources that should be put and invested into the
product line organization for product line deployment and innovation such as the organization, people
and budget needed.

The method should support specifying schedules and resources for product line deployment and
innovation with the following capabilities:

— understandmg the organlzatlons capablllty, procedures and roles/respor151b111t1es to nurture

the
sched

— align
— defi

A tool shq
by allowi

— refer

ules and resources;
ng possible resources with those needed; and
ing schedules and resources that will be put in place and invested.

puld support specifying schedules and resources for product line deploymentrand innovati
hg the user to do the following:

information about the organization’s capability, procedures and(roles/responsibilities

nurtyre the product line;

— acces

s an organization’s possible resources; and

— speciffy schedules and resources that will be in place and invested.

5.5.7 D

The goal

ocument the organizational product line deployment and innovation plan

of this task is to produce and maintain a decument for the product line deployment a

innovation plan.

The metH
plan with

— prov
innoy

A tool shq
allowing

— docu

— share
units

od should support documenting the organizational product line deployment and innovati
the following capability:

ding a documentation template* for the organizational product line deployment a
ration plan.

uld support documenting.the organizational product line deployment and innovation plan
the user to do the following:

ment the organizational product line deployment and innovation plan; and

the organizational productline deploymentand innovation plan with the relevant organizati
and participants.

5.6 Oll'J;anizational operations planning

(=

(0]

5.6.1

5.6.1.1

rimcipdi consttuents

Purpose

The purpose of this sub process is to establish plans for producing domain assets and thereafter for
fielding member products by reusing domain assets and by developing member product-specific

features.

5.6.1.2

Inputs

The following inputs should be available to perform the organizational operations planning process:

— product line deployment and innovation plans;

20

© ISO/IEC 2018 - All rights reserved


https://standardsiso.com/api/?name=9346ad5d2e45dcb3e85f44a228b6d222

ISO/IEC 26556:

best practices for product line deployment and innovation;
outcomes of the process management process (see [ISO/IEC 26555);
outcomes of the “Business opportunity analysis” sub process; and

outcomes of the “Structuring the product line organization” sub process.

5.6.1.3 Outcomes

2018(E)

The Fr\”nuring outcome shall he available as 2 result of the successful imp]nmnnt‘afinn of the

(0)y

TH
pl

5.
T}

panizational deployment and innovation planning process:

Product line operation plans (plans include resources, work roles, responsibilities, quality
measures) are documented.

.p.1.4 Tasks

issurance

e organization shall implement the following tasks with respect to thé organizational operations

hnning process:

Establish organizational operations policy: define policy for prodicing and evolving domain assets

and member products.

Analyse organizational operations needs to produce demain asset and products: define operations

needs required to produce domain assets and member products.

Define procedures for organizational operationsy, define detailed procedures for prodycing and

evolving domain assets and member products:

Assign roles and responsibilities for prodiict line operations: assign roles and responsibjilities for

product line operations.

Specify schedules and resources for'product line operations: define schedules and required
for product line operations.

Specify how to monitor, measure and control product line operations: define plans for monit
measuring the effectiveness of product line operations.

fesources

pring and

Specify how to coordinate with product line process improvement roles: define plans for cogrdinating

operations with product line process improvement leads.

Document thégrganizational product line operations plan: document and maintain the organizational

operationsSgplan.

b.2 _Establish organizational operations policy

e’goal of this task is to define how and which organization units produce and evolve dom

hin assets

b

il 1. . £ 1 1 1 .
SCU UITI'ODJECLIVES O Pproauct e aldopuioll.

The method should support establishing organizational operations policy with the following
capabilities:

making explicit the universal values of a product line in the policy so that domain and application

engineers conduct their operations under good governance and common understanding;

defining guidelines for resolving conflicts between domain engineers and application engineers;

making operations policy flexible so that domain and application operations facilitate their

decentralized works based on common assets and outsourcing; and

providing product line operations policy template.

© ISO/IEC 2018 - All rights reserved
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A tool should support establishing organizational operations policy by allowing the user to do the

following

— document the product line operations policy; and

— share product line operations policy with participants.

5.63 A

nalyse organizational operations needs to produce domain asset and products

The goal of this task is to figure out needs from the operations perspective required to produce domain

assets an

The meth
products

— definfing necessities required for populating, nurturing and evolving domain assets.so,that domdji

engir

— definfing necessities required for fielding member products based on domainé@assets; and

— ident
engir

A tool shd
by allowi

— docu

5,64 D

The goal
the organ

The mettLod should support defining procedures for organizational operations with the followi

capabiliti

— tailor

— definfing detailed activities and-tasks at a level of execution.

A tool shd

followingf

— docu

— share

1 1 1 PSR | : +1
L ITICIHIDCT prouucis Uy TCTUSIIg LTI

od should support analysing organizational operations needs to produce domain asset a
with the following capabilities:

eers can carry out their work correctly;

ifying necessities required for serving common understanding ameng.domain and applicati
eers.

uld support analysing organizational operations needs to produce domain asset and produ
hg the user to do the following:

ment the analysed organizational operations needs.

efine procedures for organizational operatioiis
bf this task is to define detailed procedurestor organizational operations in accordance w

izational operations policy and needs.

S

ing best practices in accordance with the organizational operations policy and needs; and

uld support defining-procedures for organizational operations by allowing the user to do

ment the defined procedures for guiding operations; and

5.6.5 Assi ] 1 ibilities £ luct li ti

hd

the defined procedures with the appropriate units or participants of a product line
orgamnizatien.

The goal of this task is to assign roles and responsibilities for product line operations in accordance
with the defined operations policy, procedures and product line organizational structure.

The method should support assigning roles and responsibilities for product line operations with the

following

capabilities:

— defining the main roles of product line operations (e.g. domain asset owner, domain functional

archi

tect) and their broad responsibilities;

— aligning the main roles in accordance with the productline organizational structure and the defined
operations procedures; and

22

© ISO/IEC 2018 - All rights reserved


https://standardsiso.com/api/?name=9346ad5d2e45dcb3e85f44a228b6d222

ISO/IEC 26556:2018(E)

— assigning the main roles and responsibilities to the appropriate units of the product line
organizational structure.

A tool should support assigning roles and responsibilities for product line operations by allowing the
user to do the following:

— define roles by bringing different views for each role; and

— share the roles and responsibilities with concerned participants.

5 L C v lhadssl p | £, p | 13 3
.U Jpcbll)’ SUIICUUICS dIIU ITTOSUUITT O 1IUIL pl UUUTt I111IC UPCI dlivillo

The goal of this task is to establish schedules and resources that should be put in plage\and invested
info the product line organization for product line operations such as the organization, peqgple, tools
arld the budget needed.

The method should support specifying schedules and resources for product diné operationg with the
following capabilities:

@)

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

— aligning possible resources with those needed; and
—|{ defining schedules and resources that will be put in place and invested.

A tool should support specifying schedules and resources for product line operations by allgpwing the
usger to do the following:

—|{ refer information about the organization’s capability, procedures and roles/responsibilities for
product line operations;

—| access an organization’s possible resources; and

—|{ specify schedules and resources that will be put in place and invested.

5.6.7 Specify how to moniter, measure and control product line operations

The goal of this task is tormonitor and measure the effectiveness of product line operafions and
thereafter to define required control actions to improve operations.

The method should support specifying how to monitor, measure and control product line operations
with the following\capabilities:

—|{ identifying-success factors of product line operations;

—| defining measures for determining the success degrees of product line operations;

—| “determiningsuccess degrees based on the values of measures (defining functions based on measures
for determining the success degrees of product [ine operations);

— specifying how to report the effectiveness of operations based on the monitored results; and
— defining required control actions to improve product line operations.

A tool should support specifying how to monitor, measure and control product line operations by
allowing the user to do the following:

— collect data relevant to measures;

— perform automatic calculation for the values of the defined functions;
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— utilize (web-based) report board supporting for the defined ways to report the effectiveness of
operations; and

— share control actions with relevant participants.

5.6.8 Specify how to coordinate with product line process improvement roles

The goal of this task is to grasp how to improve operations so those improvements are coordinated
with product line process improvements.

The methodshoutdsupportspecifyinghowtocoordimate withproduct e processtmprovementroles

with the following capabilities:

— identjifying conflicts between control actions for product line operations and product line|procdss
imprpvement;

— determining whether operations require process improvement for enhancing theireffectiveness; ahd
— definfing the ways to coordinate operations with product line process improvément roles.

A tool shpuld support specifying how to coordinate with product line proeess improvement roles py
allowing the user to do the following:

— acceqds control actions that will be taken; and

— specilfy the ways to coordinate with product line process improvement roles.

5.6.9 Document the organizational operations plan
The goal f this task is to produce a document for the organizational operations plan.

The method should support documenting the organizational operations plan with the followipng
capability:

— providing documentation template forthe’organizational operations plan.

A tool shpuld support documenting the organizational operations plan by allowing the user to do the
following

— docufment the organizational‘eperations plan; and

— sharg the organizational‘@operations plan with the relevant organization units and participants.
5.7 Value managément planning

5.7.1 Principal constituents

5.7.1.1 [Purpose

The purpose of this sub process is to establish value management plans including resources, schedules,
assigned responsibilities and quality assurance measures for value management activities.

5.7.1.2 Inputs
The following inputs should be available to perform the value management planning process:
— organization’s business objectives;

— productline objectives (defined business values and their measurable goals assumed to be achieved
through the product line); and
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— quality measures and their measured values defined and collected in other sub processes.

5.7.1.3 Outcomes

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

— Measurably defined values achieved through the product line are obtained.

— Plans for value management are documented.

—|{ Measures for value achievement degree are defined.

5.7.1.4 Tasks

The organization shall implement the following tasks with respect to the value-management planning
prjocess:

—|{ Analyse measurable values achievable through the product line adoption;-decide quantitative values
that should be achieved through the product line.

—| Define measures and metrics for value management: derive measures and metrics for quantitative
value management.

— Define procedures for value management: define detailed procedures for value managemert.

—| Assign roles and responsibilities for value management: assign roles and responsibilities|for value
management.

—|{ Specify schedules and resources for value management: define schedules and resources required for
value management.

— Document the value management plgn: document and maintain the value managemenf plan by
integrating all of the above.

5.7.2 Analyse measurable values achievable through the product line adoption
The goal of this task is to define the universal values achieved through the product line.

The method should suppert analysing measurable values achievable through the product ling adoption
with the following cdpabilities:

—|{ capturing values harmonized well with organizational business values; and
— makingwvalues measurable (e.g. by decomposing them into lower levels).

A ool should support analysing measurable values achievable through the product line adpption by
allowing the user to do the following:

— access organizational business values;
— document and share the defined measureable values; and

— make the defined measureable values explicit to all concerned participants.

5.7.3 Define measures and metrics for value management

The goal of this task is to derive measures and metrics that will be used to determine whether the
values are achieved or not through the product line adoption.
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The method should support defining measures and metrics for value management with the following

capabilities:

A tool should support defining measures and metrics for value management by allowing the user to do
the follow

574 D

The goal

deriving measures and their metrics from the defined measurable values;

defin

ing characteristic functions that will be used to judge whether the values are achieved or not

through the product line adoption; and

assig

ning measures to relevant operations roles.

sharg

ring:
measures with relevant operational roles.

efine procedures for value management

of this task is to define detailed procedures for value management in aecordance with t

defined njeasurable values and their measures/metrics.

The meth

tailor
metr

od should support defining procedures for value management with-the following capabiliti¢s:

ing best practices in accordance with the defined measurable yalues and their measures a
cs; and

— definfing detailed activities and tasks at a level of execution.

A tool sh
followingf

575 A

The goal
defined

The me
following

A tool should support assigning roles and responsibilities value management by allowing the user to do

docu

share

ould support defining procedures for value management by allowing the user to do

ment the defined procedures for guiding operations; and

orgamnization.

ssign roles and responsibilities for value management

bf this task is to assign rolesiand responsibilities for value management in accordance with t

rIeasurable values, theirpmeasures/metrics and product line organizational structure.
t

od should support‘assigning roles and responsibilities for value management with t
capabilities:

definfing the maindolés for value management (e.g. management level such as senior level, unitlev

and t

align
valus

heir broad responsibilities;

management procedures; and

assig

ning the main roles and responsibilities to the appropriate units of the product line

organizational structure.

the following:

defin

e roles by bringing different views to each role; and

— share the roles and responsibilities with concerned participants.
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5.7.6 Specify schedules and resources for value management

2018(E)

The goal of this task is to establish schedules and resources that should be put in place and invested
into the product line organization for value management such as the organization, people and the
budget needed.

The method should support specifying schedules and resources for value management with the
following capabilities:

understanding the organization’s capability, procedures and roles/responsibilities for value

managementinordertaomalke the hest decisions for nraduct line value manacgement sche
=] ) 5

ules and

T}
T}

T}

resources;
aligning possible resources with those needed; and
defining schedules and resources that will be put in place and invested.

fool should support specifying schedules and resources for value managementby allowing t
the following:

describe information about the organization’s capability, procedufes‘and roles/responsil
value management;

access an organization’s possible resources; and

specify schedules and resources that will be put in plac¢é and invested.

.V.7 Document the value management plan

e goal of this task is to document and maintain the value management plan.

he user to

ilities for

e method should support documenting the value management plan with the following capapility:

providing documentation template for the value management plan.
ool should support documentingthe value management plan by allowing the user to do the f
document the value management plan; and

share the value manageiment plan with the relevant organization units and participants.

.B Organizational product line evolution planning
.8.1 Principal constituents Purpose

.8.1.1._“General

ollowing:

eé-purpose of this sub process is to establish product line evolution plans including 1

esources,

SC

edules, assigned responsibilities and quality assurance measures for product line evolution.

5.8.1.2 Inputs

The following inputs should be available to perform the organizational product line evolution planning

pr

ocess:
plans for product line deployment and innovation;

product line deployment and innovation results; and

status and changing trends of customer needs, key competitors, technology and other market

environments.
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5.8.1.3 Outcomes

The following outcome shall be available as a result of the successful implementation of the
organizational product line evolution planning process:

— Plans for product line evolution are documented.

5.8.1.4 Tasks

The organization shall implement the following tasks with respect to the organizational product line

evolution

5.8.2 Analyse changing trends of market and technology

The goal
current c

The meth

capabilitril[s
— definfing major factors that determine the shape of market trends for current and future memH

Analy
techr

Ident
be in

Defin

Assig
line €

Speci]
for pi

Docu
prod

prod

definfing major factors thatdetermine the shape of technical trends for current and future memHj

prod
analy
analy

deter

PIaTITig process:

se changing trends of market and technology: predict changing directions of market" a
ology to determine directions of product line evolution.

ify organizational capabilities for product line evolution: define essential capabilities‘that shoy
place for continuous product line evolution.

 roles and responsibilities for product line evolution: assign roles andresponsibilities for prody
volution.

fy schedules and resources for product line evolution: establish&chedules and resources requir
oduct line evolution.

ment the organizational product line evolution plan: docitment and maintain the organizatior
ict line evolution plan.

of this task is to predict directions of market and technology based on their previous a
hanging trends.

od should support analysing changing trends of market and technology with the followi

icts of a product line;

Icts of a productline;
sing the shape-of market trends for current and future member products of a product line;
sing theéshape of technical trends for current and future member products of a product line; a

mining directions of market and technology current and future member products of

e procedures for product line evolution: define detailed procedures for product line evolution]

hd

er

er

prod

ctdine.

A tool should support analysing changing trends of market and technology by allowing the user to do
the following:

28

visualize the shape of market trends;

visualize the shape of technical trends; and

perform sensitive analysis for decision-making about directions of market and technology.
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5.8.3 Identify organizational capabilities for product line evolution

2018(E)

The goal of this task is to analyse a product line organization’s essential capabilities that should be
prepared for continuous evolution of a product line.

The method should support identifying organizational capabilities for product line evolution with the
following capabilities:

— defining perspectives for analysing capabilities required for product line evolution (e.g. business,

—| decomposing capabilities in detail from the defined perspectives; and

—| defining required capability level to proceed with product line evolution.

—|{ provide the capability determination sheets that reflect defined, perspectives and

The goal of this task is to define detailed procedures for proddet line evolution in accordance

as

Caj

sessed capability level of a product line organization.
The method should support defining procedures for product line evolution with the
jpabilities:
—| tailoring best practices in accordance with-'the assessed capability level of a pro
organization; and
— defining detailed activities and tasks tup to the level of execution.
tool should support defining procegdures for product line evolution by allowing the user

T}
th

TH
fo

.8.4 Define procedures for product line evolution

.B8.5 Assign roles and responsibilities for product line evolution

architecture, process, organizational perspectives);

capabilities for each of them.

lowing:
document the defined procedures for guiding product line evolution; and

share the defined procedures with the appropriate units or participants of a pro
organization.

e goal of thistask is to assign roles and responsibilities for product line evolution in accord
e defined\product line organization structure.

e method should support assigning roles and responsibilities for product line evolution

fool should support identifying organizational capabilities for product line evolution by allpwing the
user to do the following:

detailed

with the

following

duct line

to do the

duct line

hnce with

with the

lowing capabilities:

defining the main roles for product line evolution (e.g. domain and member product manager and
key participants, representative interfaces of existing products) and their broad responsibilities;

aligning the main roles in accordance with the productline organizational structure and the defined

evolution procedures; and

assigning the main roles and responsibilities to the appropriate units of the pro
organizational structure.
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A tool should support assigning roles and responsibilities for product line evolution by allowing the
user to do the following:

— define roles by bringing different views to each role; and

— share the roles and responsibilities with concerned participants.

5.8.6 Specify schedules and resources for product line evolution

The goal of this task is to establish schedules and resources that should be put in place and invested
into the groducttimeorgamzatiomrfor productiimeevotution;, suchas—theorgamizatiom, peopteand-the

budget ngeded.

The method should support specifying schedules and resources for product line evolution' with the
following| capabilities:

— undefstanding the organization’s capability, procedures and roles/responsibilities for product lipe
evolytion in order to make the best decisions for product line evolution schedulés and resources

— alignfng possible resources with those needed; and
— definfing schedules and resources that will be put in place and invested:

A tool shpuld support specifying schedules and resources for product line evolution by allowing the
user to d¢ the following:

— descijibing information about the organization’s capability, procedures and roles and responsibilit]es
for product line evolution;

— allowing access to an organization’s possible resources; and

— suppprting specification for schedules and resources that will be put in place and invested.

5.8.7 Document the organizational produ¢t line evolution plan
The goal pf this task is to document and maintain the organizational product line evolution plan.

The metlod should support docunienting the organizational product line evolution plan with the
following| capability:

— providing documentation template for the organizational product line evolution plan.

A tool shquld support deeimenting the organizational product line evolution plan by allowing the uder
to do the following:

— document the\organizational product line evolution plan; and

— shar¢ thé ‘drganizational product line evolution plan with the relevant organization units ahd
partifipants.

6 Organizational product line enabling

6.1 General

Organizational product line enabling supports the following:
— Structuring the product line organization;

— Organizational product line infrastructure;

— Organizational quality management; and
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6.2 Structuring the product line organization

6.2.1 Principal constituents

6.2.1.1 Purpose

2018(E)

The purpose of this sub process is to establish and maintain organizations required for product line

tr

6.

T}
p1

TH
of

N(

6.

TH
lin

nsition, deployment, operation and management.

.1.2 Inputs

e following inputs should be available to perform the structuring of the product line org
ocess:

organizational charter and boundaries for single software and,systems developr
management;

work roles and responsibilities concerned with single softwar® and systems develop
management; and

plans established at the product line organization.

.2.1.3 Outcomes

e following outcomes shall be available as a result6f the successful implementation of the st
the product line organization process:

Organizational charter and boundaries for product line engineering and management are de

Work roles, responsibilities and required resources concerned with product line engine
management are designed and assigned.

Inter-organizational relationships and communication channels are established.

TE1  Refer to Annex A for an example of a product line organizational structure.

P.1.4 Tasks

e organization shall implement the following tasks with respect to the structuring of th
e organization-process:

Define.responsibilities for decision making in a product line: establish a decision board with
assighed responsibilities and authority for making correct decisions in a product line org

anization

nent and

ment and

Fucturing

fined.

bring and

e product

properly
hnization.

Structure the product line organization charter and boundaries: structure a product line or

anization

that suits the defined roles and responsibilities.

Assign roles, responsibilities and resources to the defined product line organization structure: assign
roles and responsibilities with required resources to the defined organizational structure.

Manage product line organization structure: maintain and improve the product line organization

structure.

Monitor product line organization effectiveness: monitor whether organization structure is
to achieve product line objectives with high effectiveness and efficiency.

designed

Improve product line organization structure: take corrective actions to resolve identified
inconsistencies and obstacles when the origins of these problems are due to organizational structure.
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6.2.2 Define responsibilities for decision-making in a product line

The goal of this task is to establish a decision board with assigned responsibilities and proper authority
to make certain decisions and also to ensure the governance of decisions for product line participants.

The method should support defining responsibilities for decision-making in a product line with the
following capabilities:

— analysing organizational level-, domain engineering- and application engineering-specific decisions;

— identifying key roles or organizational units related to those analysed decisions;

— definfing responsibilities clearly in key roles or organizational units related to decisions; and
— providing ways to clearly express technically comprehensible or economically sound degisions.

A tool shpuld support defining responsibilities for decision making in a product line by allowing the
user to d¢ the following:

— utiliZe a web-based flexible decision platform in accordance with the assigh€éd responsibility aphd
authgrity of a board member; and

— perfdrm computerized decision process tracing (to record various. indicators such as decisipn
stratggies used, decision factors and processes and their outcomes at each major decision-makipg
stagdg (e.g. go/no-go decision at the product line adoption stage;~product portfolio or its evolutipn
decisfion stage).

6.2.3 Sfructure the product line organizational charter and boundaries
The goal ¢f this task is to structure an organization by reflecting required roles and responsibilities.

The metHod should support structuring the produgtline organizational charter and boundaries with
the following capabilities:

— analysing internal dependencies between the adjacent stages of domain/application engineering]
— analysing external dependencies between the stages of domain and application engineering;

— definling necessary roles and responsibilities based on responsibilities for decision-making, internal
dependencies and external dependencies;

— deciding organizational‘structure by reflecting required roles, responsibilities and other propertjes
such ps motivated personnel, overhead time, etc.; and

— providing an orgafhizational structure template.

=]

A tool shquld support structuring the product line organizational charter and boundaries by allowi
the user to de the following:

g

—_ Shar the nvgarﬂv’)t!nhﬂ] cfrur‘furn "A'Ylf]’\ fn’)mc; 'Jhd

— create and edit an organizational structure.

6.2.4 Assign roles, responsibilities and resources to the defined organizational structure

The goal of this task is to assign roles, responsibilities and resources to a specific position of the
organizational structure.

The method should support assigning roles, responsibilities and resources to the defined organizational
structure with the following capabilities:

— determining certain positions of roles and responsibilities in the organizational structure reflecting
the existence of both domain and application engineering; and
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— establishing relation channels between inter-organization units of a product line.

A tool should support assigning roles, responsibilities and resources to the defined organizational
structure by allowing the user to do the following:

— produce a participants’ shifting relationship map between the stages of domain and application
engineering.

6.2.5 Manage product line organization structure

1 h B PR R A RS e 1 1 . 1 bt : b - -
Tl C5UdI UI'UILS LASK IS LU HI4dHILAIT d1IU TTHdITd 5T LHAITETS T pIUOUULUTITIC UT 5d T Z4dULTUIT STTUuttul .

The method should support managing product line organization structure withcthe [following
capabilities:

— managing changes in responsibilities and their impacts on organizational-structure feflecting
domain and application engineering; and

—| managing changes in relationships due to changes in responsibilities especially changes in
relationships between domain and application engineering.

A tool should support managing product line organization structure by allowing the user [to do the
following:

—|{ perform easy tracing changes on responsibilities in dopfain and application engineering; pnd

— perform version management over organization strueture changes.

6.2.6 Monitor product line organizational effectiveness

The goal of this task is to monitor whethertorganizational structure is proper to pursue| effective
prjoduct line organization.

The method should support monitoring product line organizational effectiveness with the [following
capabilities:

—| identifying inconsistencies.between the implied responsibilities of an organization unit and the
assigned responsibilities; ahd

—|{ identifying parts of-erganization structure that reduce the effectiveness of product line works.

A tool should suppert-monitoring product line organizational effectiveness by allowing the yser to do
the following:

— access the'tmplied responsibilities of an organization unit and the assigned responsibilitigs; and

—|{ express parts of organization units explicitly that tackle achieving organizational effectiyeness.

6.2. 72 Improve productline organizational structure
r r© L=

The goal of this task is to take corrective actions to resolve identified inconsistencies and obstacles of
the effectiveness of product line works.

The method should support improving product line organization structure with the following
capabilities:

— presenting resolutions for removing inconsistencies and obstacles of the effectiveness of product
line works; and

— defining improved organizational structure.
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A tool should support improving product line organization structure by allowing the user to do the

following

— perfo

rm changes on the existing organizational structure; and

— share changed organizational structure with teams.

6.3 Organizational product line infrastructure

631 P

rincipal constituents

6.3.1.1
The pury

creating,
each wor

6.3.1.2

The follo
process:

Purpose

operating and evolving domain assets and member products have proper infrastructure
k role.

Inputs

lving inputs should be available to perform the organizational product line infrastructy

— definked work roles and responsibilities; and

— requli

6.3.1.3

The folld
organizat

— Prod

6.3.1.4

The orga
infrastru

— Ident
trang

— Spec]
and 1

— Docu
the d

red skills and qualification for product line adoption anid evolution.

Outcomes

wing outcome shall be available as a result of the successful implementation of t
ional product line infrastructure process:

ict line infrastructure establishment plan‘is documented.

Tasks

hization shall implement the following tasks with respect to the organizational product li
cture process:

fy product line infrastructure needs: collect infrastructure needs essential to product li
ition, developmentand evolution.

[V schedules and'resources required for establishing product line infrastructure: define schedu
esourcesAfor fulfilling the collected product line infrastructure needs.

mentproduct line infrastructure establishment plan: document and maintain plans in terms
efined product line infrastructure needs, schedules and resources to be injected.

ose of this sub process is to help ensure that the organizational units respénsible :Ior

or

he

€S

of

— Monitor and assess the effectiveness of product line infrastructure: monitor and assess whether the
collected infrastructure needs are satisfied.

— Manage productline infrastructure for evolving needs: deploy and manage productline infrastructures

SO as

to be fully fulfilled the organization’s product line evolving needs.

6.3.2 Identify product line infrastructure needs

The goal of this task is to analyse organizational infrastructure needs necessary to proceed with the
product line transition, deployment and evolution.
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The method should support identifying product line infrastructure needs with the following
capabilities:

analysing requirements for organizational product line infrastructure; and

— analysing the quality level required for proceeding with a product line transition, development and

evolution.

A tool should support identifying product line infrastructure needs by allowing the user to do the
following:

T}
m

Th
in

T}
es

T}
f

@)

6.

access infrastructure needs.

.B.3  Specify schedules and resources required for establishing product line infrastru

e goal of this task is to specify schedules and resources for providing required-resourcg
hterials, people and the budget needed.

e method should support specifying schedules and resources required{for’establishing pr
Frastructure with the following capabilities:

specifying schedules and resources required for infrastructuge'provision; and
analysing feasibility of specified schedules and resources.

tool should support specifying schedules and resourees required for establishing prd
frastructure by allowing the user to do the following:

specify schedules and resources required for infrastructure provision.

.B.4 Document product line infrastructure establishment plan

e goal of this task is to document and maintain the defined organizational product line infra
tablishment plan.

e method should support docunienting product line infrastructure establishment plan
lowing capability:

fool should support-decumenting product line infrastructure establishment plan by allowin
do the following:

produce dgeumentation for the organizational infrastructure plan; and

sharethe organizational infrastructure plan with the relevant organizational units and par

B.5 . Monitor and assess the effectiveness of product line infrastructure

providing documentation’template for the organizational product line infrastructure plap.

Cture

s such as

duct line

duct line

Structure

with the

b the user

ticipants.

The goal of this task is to monitor and assess whether infrastructure provided satisfy the defined
infrastructure needs.

The method should support monitoring and assessing the effectiveness of product line infrastructure
with the following capabilities:

gathering and analysing provided infrastructure and it’s satisfaction level;
assessing the infrastructure’s objectives; and

providing ways to evaluate the achievement of infrastructure’s objectives.
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A tool should support monitoring and assessing the effectiveness of product line infrastructure by
allowing the user to do the following:

— store

information for the provided infrastructures and their satisfaction levels; and

— produce documentation for assessment results of the effectiveness of infrastructure.

6.3.6 Manage product line infrastructure for evolving needs

The goal of this task is to manage infrastructure supporting for the evolution of a product line, domain

assets angmremberproducts:

The met

capabilities:

— mana
— analy
— resol

A tool shq
do the fo]

— perfo

6.4 Organizational product line quality management

64.1 P

6.4.1.1

The purp
domain a

6.4.1.2
The follov

— organizational quality gbjectives; and

— prod
appli

6.4.1.3
The follo

d should support managing product line infrastructure for evolving needs with the fallowi

ging changesininfrastructure required for productline transition, developmentand evolutic
sing satisfaction levels of infrastructure for evolving needs; and
ving deviations between required and established infrastructure.

uld support managing product line infrastructure for evolving needs by allowing the user
lowing:

rm measurement for satisfaction level of established infraStructure.

rincipal constituents

Purpose

ose of this sub process is to assure.that product line platform, member products and bqg
hd application engineering processes meet organizational quality objectives.

Inputs

ving inputs should be available to perform the organizational quality management process:

ict line artefa€ts (i.e. domain assets including organization management artefacts, produc
Cation assetsy,

Outconies

ng

n;

wing outcomes shall be available as a result of the successful implementation of t

he

organizational quality management process:

— Organizational product line quality policy is documented.

— Organizational product line quality management is designed.

— Noncompliance issues are resolved.

— The effectiveness of product line quality management is determined.
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6.4.1.4 Tasks

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

Establish organizational product line quality management policy: define quality management policy

for product line adoption.

Design product line quality management for reuse: define procedures, responsibilities, authority and

quality evaluation criteria required for organizational product line quality management.

6.4.2 Establish organizational product line quality management policy

TH
b4

T}

6..3 , {Design product line quality management for reuse

e goal of this task is to define quality management poli¢y including quality management
sed on organizational value proposition and objectivesof product line adoption.

e method should support establishing organizational quality management policy with the
capabilities:

ool should support establishing organizational quality management policy by allowing the
e following:

Th

e goal of this task is to define procedures, responsibilities, authority, quality evaluation crj

Perform product line quality evaluation: gather and analyse quality assurance results incagcordance

with the designed quality management for reuse.

Communicate and ensure resolution of noncompliance issues: discuss the corgective/pireventive

actions taken to resolve quality issues.

Monitor and assess the effectiveness of quality management: monitor and assess wheth¢r quality

management activities support the accomplishment of the defined quality objectives.

Coordinate with product line process improvement roles: work together with product ling process

improvement roles to achieve quality objectives.

making explicit the objectives of qualityy management so that quality management rolep
their operations under good governanice and common understanding;

defining guidelines for resolving.eonflicts between quality management roles and other
application engineering participants; and

documenting organizatjenal quality management policy with a template.

produce docuinentation for the organizational quality management policy; and

share organizational quality management policy with participants.

dbjectives

following

conduct

domain/

1ser to do

iteria etc.

required for organizational quality management centred on reuse between domain and application
engineering.

The method should support designing product line quality management for reuse with the following
capabilities:

defining procedures for organizational quality management that cover domain and application

operations discriminately and distinctly;

assigning responsibilities and necessary authority for implementation of organizationa
management that covers domain and application operations discriminately and distinctly;
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— assigning resources for organizational quality management that covers domain and application
operations discriminately and distinctly; and

— defin

ing quality evaluation criteria.

A tool should support designing product line quality management for reuse by allowing the user to do
the following:

— support documentation for organizational quality management procedures, responsibilities,
authorities, resources and evaluation criteria.

6.4.4

rform product line quality evaluation

The goal pf this task is to gather and analyse quality assurance evaluation results in accordance w
the desighed quality management for reuse.

The methjod should support performing product line quality evaluation with the followjing capability

— prov

A tool sh

following

— refer
proce

— Tecol]

— enga

645 C

ding ways to evaluate the achievement of quality objectives.

ould support performing product line quality evaluation by allewing the user to do t

to a progress guide for quality evaluation in accordance witli the defined quality managemg
dures;

d quality assurance evaluation results; and

be proper stakeholders from domain or applicationéngineering.

ommunicate and ensure resolution of nencompliance issues

The goal ¢f this task is to plan corrective/preventive actions and to monitor those actions to completig

The meth
following

— infor
engir

A tool shq
user to dq

— enga

6.4.6 M

The goal

od should support communicating.and ensuring resolution of noncompliance issues with t
capability:

ming corrective/preventiyéiactions to relevant stakeholders such as domain and applicati
eers, product managementroles, etc.

uld support communicating and ensuring resolution of noncompliance issues by allowing t
the following:

pe proper stakeholders from domain or application engineering.

[onitor-and assess the effectiveness of quality management

pf-this task is to monitor and assess whether quality management satisfies the defined qual

he

nt

ty

managen

ent obiectives
J

The method should support monitoring and assessing the effectiveness of quality management with
the following capabilities:

— gathering and analysing performed quality management activities and results;

— assessing quality objectives; and

— providing ways to evaluate the achievement of quality management objectives.
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A tool should support monitoring and assessing the effectiveness of quality management by allowing
the user to do the following:

— store performed quality management activities and their results; and

— document the assessment results of the effectiveness of quality management.

6.4.7 Coordinate with product line process improvement roles

The goal of this task is to work together with product line process improvement roles based on the
fir diugb fromT quatity assessnrentevatuation:

The method should support coordinating with product line process improvement reles|with the
following capabilities:

— analysing causes of quality problems related to product line processes amongothers; and

2]

—|{ finding process improvement items together with product line process improvement role

A tool should support coordinating with product line process improvement roles by allowing the user
to[do the following:

—|{ access analysed quality problems and their relevant pregesses in domain and application
engineering; and

—| work together with quality management and product improvement roles.
6.5 Organizational strategy and policy for preduct family management
6.5.1 Principal constituents

6.5.1.1 Purpose

The purpose of this sub process ,is:te provide the framework for attaining an organizatipn’s goals
arld objectives of product line engineering and management by employing product family (or line)
management.

6.5.1.2 Inputs

The following inputsZshould be available to develop organizational strategy and policy fof product
family managemeutprocess:

—{ market data;
— existing customers;

— cexisting products; and

— business strategies.

6.5.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the
organizational strategy and policy for product family management process:

— Strategic markets of product family are defined.
— Strategic technological trends of product family are structured.

— The results of technical probe are compiled.
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The values achieved through product line engineering are assessed and computed.

6.5.1.4 Tasks

The organization shall implement the following tasks with respect to the organizational strategy and
policy for product family management process:

652 D

Define markets of a family of products: define strategic markets that product line engineering will
address and support.

Struc
strat

Perfo
fram

Defin
portf

Moni
throt

Coor(
mang

Coor(
mana

Mand
prod

ture—product—farmityretevant—techmotogy—tremds—takeTto—account—techmnicataspects—Tyg
boic view impacting the success of product family.

m technical probe: assess a product line organization’s capabilities based on the assessm¢
bwork.

p strategic product family: define product definition strategy and form the‘initial prody
plio;

for and assess value achievement of a product family: manage the status of values achiev|
gh a product family;

linate with product line transition management roles: manage the'works and status of transiti
gement;

linate with product line evolution management roles: mandage the works and status of evoluti
gement; and

lge organization-wide product line engineering: ananage the whole works and status of t
ict line engineering and management.

efine markets for a family of products

m

nt

ct

The goal ¢f this task is to produce a market defifiition for determining member products of a product lifie.

The meth

estah
prod

od should support defining markets for a family of products with the following capabilities

lishing a product definition strategy (e.g. customer-driven and producer-driven) of
ict family;

defi

categorizing market strategy (e.g. cost leadership, differentiation and focusing) for a prody

fami

definling, Strategies used to address the defined customers or markets by combining t
stratpgies above.

;and

ing existing and fdthire customers or forming market segments based on the established
produyct definition strategy for a product family;

ct

he

A tool should support defining markets for a family of products by allowing the user to do the following:

40

access market data related to a product family from the strategic point-of-view;

perform situation analysis based on the defined strategies of a product family;

coordinate the defined strategies; and

produce documentation for the defined strategic markets of a product family.
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6.5.3 Structure technology trends

The goal of this task is to integrate current and future technologies related to a product family from
strategic point-of-view.

The method should support structuring technology trends with the following capabilities:

— analysing current and future technological opportunities related to a product family’s aspects from

a strategic point-of-view; and

categorizing the analysed strategic technological opportunities.

A

6.

Th
fr
i

erlgineering, technical management and business management dimension or from the

ar

TH

6.

Th
st

fool should support structuring technology trends by allowing the user to do the following:

access past and current technology trends for analysing future trends @nd” tech
opportunities; and

produce documentation for the defined strategic technology trends.

5.4 Perform technical probe

e goal of this task is to assess a product line organization’s capabilities based on the as
hmework and thereafter a product line organization establishes strategic plans for ad
proving product line engineering. The assessment frameweork can be defined from the

chitecture, process and organization dimension.
e method should support performing the technical.probe with the following capabilities:
collecting and analysing data of a product line erganization;
examining an organization’s ability to adopt or improve product line engineering;
analysing gaps between the required'and actual capabilities; and
reporting findings that characterize the product line organization’s strengths and challen
fool should support performing technical probe by allowing the user to do the following:

access data of a product line organization;

nological

sessment
bpting or
software
business,

ges.

produce afindings reportthatcharacterizes the productline organization’s strengthsand c

5.5 Define strategic product family

e goal'of this task is to define family members of a product line based on a strategic market ¢
rategic technical trends and the results of technical probe.

utilize electrical Workbooks for recording examination results of a product line organiza]ion; and

allenges.

efinition,

The method should support defining strategic product family with the following capabilities:

selecting suitable products for targeting strategic markets;

removing or adding suitable or unsuitable products for the defined technical trends; and

evaluating products from a product line organization’s capability for adopting or improving product

line engineering.

A tool should support defining strategic product family by allowing the user to do the following:

— referto the defined strategic market definition, strategic technical trends and the results of technical

probe; and
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— produce documentations for the decided product family.

6.5.6 Monitor and assess value achievement of a product family

The goal of this task is to assess and compute achieved values through the product line engineering.

The method should support monitoring and assessing value achievement of a product family with the

following

capabilities:

— monitoring value achievement of a product family in accordance with the defined procedures,

— calc
— asses

A tool shq
the user ]

— mang

— perfo

6.5.7 C

The goal ¢f this taskis to organize deployment and innovation management roles within the governan

structurg

The method should support coordinating with deployment'and innovation management roles with t

following

— definfing abilities and responsibilities that should be embodied in deployment and innovati

mand

— coor(
resp(

A tool shd
user to d

— acces

658 C

The goal

improve productliiie engineering.

The met

Al R
mea:Lm TS dIIU IIICCI ITS,

ating the value of measures; and
sing the achieved values of a product family.

uld support monitoring and assessing the value achievement of a product family by allowi
o do the following:

ge the status of value achievement by using value management proceduirés; and

rm automatic data collection for the computing value achievement©f a product line.

pordinate with deployment and innovation managementroles

to adopt product line engineering.

capabilities:

gement; and

linating the defined deploymerit:-and innovation management roles with governan
nsibilities.

uld support coordinatingwith deployment and innovation management roles by allowing t
the following:

s a product line organizational structure.

pordinate with evolution management roles

of this tasK'is to organize evolution management roles within the governance structure

hod “should support coordinating with evolution management roles with the followi

=}

g

capabilities:

— defin

ing abilities and responsibilities that should be embodied in evolution management; and

— coordinating the defined evolution management roles with governance responsibilities.

A tool should support coordinating with evolution management roles by allowing the user to do the

following

— access a product line organizational structure.

6.5.9 Manage organization-wide product line engineering

The goal of this task is to manage all product line engineering activities and artefacts.
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The method should support organization-wide product line engineering and management with the
following capabilities:

— defining the management structure for organization-wide product line engineering;
— providing guidance and policies for managing organization-wide product line engineering;
— defining roles and responsibilities for organization-wide product line engineering;

— facilitating collaboration for organization-wide product line engineering; and

— controlling the execution of organization-wide product [ine engineering.

A tool should support organization-wide product line engineering and management By)allgwing the
user to do the following:

—| perform transparent access to information; and

—|{ automate workflows of the defined governance and management structtize and collaboration.

7| Organizational product line management

7.1 General

O1jganizational product line managing supports the following!
— Product line deployment and innovation managemeht;

—|{ Product line operation management;

—| Product line organizational risk management;

— Product line organization-level monitoring and control; and

—|{ Product line evolution management:
7.2 Productline deployment and innovation management
7.2.1 Principal constituents

7.2.1.1 Purpose

The purpose~of this sub process is to facilitate the successful implementation of the prgduct line
approach through effective assessment, improvement and activation of the product line plans|

7.2.1°2 " Inputs

The following inputs should be available to perform the deployment and innovation management
process:

— process assessment results (ISO/IEC 26555);
— business (market) environments-relevant practices and artefacts;
— architecture-relevant practices and artefacts; and

— organizational management-relevant practices and artefacts.
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Outcomes

The following outcomes shall be available as a result of the successful implementation of the deployment
and innovation management process:

— Tailo
— Pilot

— Moni

— Evaldation results for deployment and innovation are obtained.

7.2.1.4

The orga

— Tailor

red organizational deployment and innovation plan is obtained.
results are obtained.

toring results of direction and performance are obtained.

Tasks

€ssS.

nization shall implement the following tasks with respect to the deployment and’innovatipn
managenjent process:

the organizational product line deployment and innovation plan:/medify the definpd
orgailizational deployment and innovation plan to align the plan with product line organizatioh’s
readi

— Build|lan awareness and advocacy for a product line: define a champion-group who leads product line

deplgyment and innovation.

— Condict a pilot project for a product line: perform a pilot for ensuiring the feasibilities of product lipe

deplgyment and innovation.

— Monitor direction and performance of a product line: cheekthe directions and performance of prody
line deployment and innovation.

ct

— Perfoym product line tuning and improvement: align the directions and performance of product line

deplgyment and innovation with plan.

— Prompte product line institutionalization:(encourage product line participants so they continuou
use product line practice.

— Evaldate product line deploymentand innovation: evaluate deployment and innovation results agair

thet

7.2.2 Tpilor the organizational deployment and innovation plan

The goal
in align

The met
followin

gilored deployment and inndvation plan.

nt with othierplans of a product line organization.

—

y

st

pf this task is t0 modify a defined organizational product line deployment and innovation plan

od should support tailoring the organizational deployment and innovation plan with the
capabilities:

— defining product line innovation plan including innovation charter;

— aligning product line deployment and innovation plan with other plans of a product line

orga

nization; and

— building and sustaining management commitment for product line deployment and innovation.

A tool should support tailoring the organizational deployment and innovation plan by allowing the user

to do the

following:

— produce documentation for product line deployment and innovation plans;

— access organizational product line deployment and innovation plan;
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— produce documentation for the tailored product line deployment and innovation plan; and

— share commitment and leadership with relevant organizational units.

7.2.3 Build an awareness and advocacy

The goal of this task is to establish a champion group who will perform key roles for deployment and
innovation of a product line.

The method should support building an awareness and advocacy with the following capabilities:

— defining awareness and advocacy necessary for deploying and innovating a product ling;
—|{ structuring a champion group suitable to define necessities; and

—{ providing the correct authority.

A tool should support building an awareness and advocacy by allowing the userito do the follqwing:
— perform authorized communication among the champion group membets; and

—|{ establish formal communication channels between the champion group and profduct line
participants.

7.2.4 Conduct a pilot project

The goal of this task is to conduct a pilot for ensuring-the feasibility of deploying or innpvating a
prjoduct line.

The method should support conducting a pilot project with the following capabilities:

—| selecting a pilot project that represents the whole product line and that is enough to copfirm the
feasibility of deploying or innovating aproduct line;

— defining plans for conducting a pilot project (a plan for a pilot should include the key contents defined
in those plans for a product lirie);

—|{ defining measures for confirming the feasibility and for predicting returns of a product(line from
the measurement results;

— monitoring the progress of a pilot project; and
— predicting returns of a product line based on the results of a pilot project (e.g. prediction model).
A tool shouldsupport conducting a pilot project by allowing the user to do the following:
—| perfernrydata collection for the defined measures;

—| cvisualize the progress of a pilot project; and

— perform automatic prediction based on the values of the predefined measures.

7.2.5 Monitor direction and performance

The goal of this task is to check the progress of a product line, to monitor whether it heads to the correct
direction and to check whether its current performance is enough to achieve the established final goals.

The method should support monitoring direction and performance with the following capabilities:

— monitoring the directions of a product line against the established product line goals at the planned
time and points; and
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— monitoring the performance of a product line against the established product line goals at the
planned time and points.

A tool should support monitoring direction and performance by allowing the user to do the following:

— draw a progress and achievement graph for product line goals at the planned time and points.

7.2.6 Perform tuning and improvement

The goal of this task is to take proactive actions for aligning the directions and performances towards
achieving

1 PR U K | 1 1 ] 1
LITT TS LADUIISITU PprOUUCLU T 5Ud1S.

The methlod should support performing tuning and improvement with the following capabilities:
— identfifying what qualifications are required for a deployment and innovation of a product line;

— analysing deviations from required performance/capability of a productline organization necessary
to achieve the established product line goals;

— developing ways to distribute responsibilities and decision-making among”separated domain/
applifation engineers to achieve product line goals in a single system development organization;
— definfing tuning and improvement activities for achieving the productline goal; and

— definfing concepts for the structuring of tuning and improvement activities to achieve the prodyct
line goal.

A tool shquld support performing tuning and improvement by‘allowing the user to do the following:
— sharg structured tuning and improvement activities among stakeholders; and

— refer|to guides to perform tuning and improvement.

7.2.7 Promote product line institutionalization

The goal pf this task is to encourage participants of a product line to be focused and to have confiderice
that every participant do their best effort to institutionalize the product line approach.

The methjod should support promoting product line institutionalization with the following capabilitigs:

— encofiraging participants ©f)a product line to contribute their efforts to institutionalize the prodyct
line gpproach;

— settifng up reward-systems by roles in domain or application engineering;
— allowing common understanding about the deployment and innovation of a product line; and

— clearjngup/the initiative for the adoption of a product line approach.

A tool S oudd cnppr\rf prnmnfing prndnr‘f line institutionalization hy a"nuring the user to do t e

following:

— share roles and responsibilities of product line participants so that participants understand well
their roles and responsibilities in a product line; and

— make participants of a product line focus and have confidence for their roles and responsibilities in
a product line.

7.2.8 Evaluate product line deployment and innovation

The goal of this task is to evaluate product line deployment and innovation results against the transition
plan and value management plan.
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The method should support evaluating product line deployment and innovation with the following

ca

pabilities:

defining success factors (e.g. process improvement, cost saving, efficiency gains, productivity

improvements) to evaluate deployment and innovation in a product line organization;
measuring the level of institutionalization; and

analysing tuning and improvement requirements based on evaluation results.

A tool should support evaluating product line deployment and innovation by allowing the user to do the

fo

TH
ur]
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N(

do

TH
m

.B Operations management
.B.1 Principal constituents

.3.1.1 Purpose

.3.1.2 Inputs

.B.1.3 Outcomes

lowing:

measure the level of product line institutionalization; and

share evaluation results with tuning and improvement roles.

sets and the production plans to field products.

e following inputs should be available‘to-perform the operations management process:
product line operations plan (including production plan);
sourcing strategy; and

product line organizational structures including shared responsibilities.

main engineers and\application engineers.

hnagement process:

Tailored organizational operations plan is documented

Guidance for shared responsibilities in product line engineering and management is specified.
Inconsistencies between plans and actual status are identified.

Feedback to product line operations planning roles is informed.

© ISO/IEC 2018 - All rights reserved

access records for exploited deployment and innovation toward a product line organizatipn;

e purpose of this sub process is to support managerial supports on how particular organizational
its produce and evolve domain assets, define and_evolve the production plans, and use the domain

TE Operations jnclude plans, processes, strategies, policies and constraints that will be carrfied out by

e following outcomes shall be available as a result of the successful implementation of the operations
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Tasks

The organization shall implement the following tasks with respect to the operations management

process:

— Tailor the operations management portion of organizational product line operations plan: modify the
operations plan from a managerial supports perspective.

— Specify guidance for shared responsibilities in product line engineering and management: define
guidance for shared responsibilities so that redundant managerial activities are reduced and

resp

nsibilities can be reassioned
=]

— Mang

execuytion of operations plan.

— Mand

execytion of sourcing strategies.

— Ident
theo

— Provi
theo

732 T

The goal
operation

The meth
plan with

— unde
prod

— extrd
prod

lge operations against product line operations plan: provide managerial supports for the-corre

lge sourcing operations against sourcing strategy: provide managerial supports fof-the corrg

iy inconsistencies between plans and actual status: identify and resolve ingonsistencies betwe
berations plan and actual execution.

ganization develops domain assets and reuses them for improving the existing operations pl4

ailor the operations management portion of the organjzational operations plan

of this task is to define the detailed plans for the operations management based on t
s management portion of the organizational produet line operations plan.

the following capabilities:

standing operations plan for key operations (i.e. those for developing domain assets, memH
icts, sourcing and so on) of a product}ine to be managed;

cting management portions to'‘bé tailored for providing proactive managerial supports
ict line operations;

— defi

— buildling and sustaining\management commitment for product line operations.

A tool shuld supporttailoring the operations management portion of organizational operations pl
by allowihg the user\to'do the following:

— accegs theiorganizational operations plan;

ct

ct

fle appropriate feedback to product line operations planning roles: provide feedback about hgw

1N

he

od should support tailoring the operations management portion of organizational operations

er

ing detailed management plans enough to take appropriate managerial actions to product line
operations; and

— prodpite)documentation for the tailored operations management portion of the organizational

operations plan; and

— share commitment and leadership with relevant organizational units.

7.3.3 Specify guidance for shared responsibilities in product line engineering and
management

The goal of this task is to define guidance for dealing with problems that can occur because of shared
responsibilities such as lead redundant managerial activities or shift responsibilities on each other’s

shoulder.
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The method should support specifying guidance for shared responsibilities in product line engineering
and management with the following capabilities:

— extracting types of shared responsibilities in product line engineering and management;

defining principles to classify the portions of shared responsibilities in product line engineering

and management, especially for domain, application and organizational levels of management;

managerial actions.

defining ways to cooperate/coordinate among shared responsibilities to determine correct

hnagement by allowing the user to do the following:

— document guidance for shared responsibilities in product line engineering and’managem

7.

B.4 Manage operations against operations plan

The goal of this task is to provide managerial supports for the correctexecution of operational

The method should support managing operations against operations plan with the
capabilities:

— understanding executed operations for producing domain assets;

assets and a member product; and

— maintaining the product line operational concepts.

Th
in

TH

lowing:

access the product line gperational concepts; and

manage relations’among processes, approaches, artefacts and organizational units.

.B.5 Manage sourcing operations against sourcing strategy

accordance with the defined sourcing strategy.

efmethod should support managing sourcing operations against sourcing strategy with the

access the organizational product line structure for extracting shared responsihilities; arjd

fool should support managing operations against the operations plan by allowing the user

e goal ofthis task is to provide managerial supports for the correct execution of sourcing o

Fool should support specifying guidance for shared responsibilities in product line enginepring and

bnt.

concepts.

following

understanding executed operations for reusing domain assets for producing a member prjoduct;

ensuring alignment between approaches or between organizational units for producing domain

to do the

access processes, approaches, artefacts and organizational units put into product line opgrations;

[perations

following

ca

) ot T
dUIIILITS.

understanding executed operations for sourcing;

ensuring alignment between approaches or between organizational units for sourcing; and

maintaining sourcing operation parts of the product line operational concepts.

A tool should support managing sourcing operations against sourcing strategy by allowing the user to
do the following:

— access processes, approaches, artefacts and organizational units put into sourcing operations; and

access sourcing operation related to the product line operational concepts.
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7.3.6 Identify inconsistencies between plans and actual status

The goal of this task is to identify and resolve inconsistencies between the operations plan and actual
execution.

The method should support identifying inconsistencies between plans and actual status with the
following capabilities:

— identifying inconsistencies in commitment and leadership;

— identifying lack of necessities required for executing product line operations;

— takinlg corrective actions to resolve identified inconsistencies; and
— identfifying required updates on the product line operational concepts.

A tool shquld support identifying inconsistencies between plans and actual status by aHowing the uder
to do the following:

— acceds the fulfilment levels of management commitment;
— acceds the deployed necessities for executing product line operations; and

— shar¢ corrective actions to be taken with relevant participants.

7.3.7 Provide appropriate feedback to product line operations'planning roles

The goal pf this task is to provide feedback about product lineleperations plan for updating operations
plan inclyding product line operation concepts.

The method should support providing appropriate feedback to product line operations planning roles
with the following capability:

— sumrparizing feedback that is provided to pfoduct line operations planning roles.

A tool shpuld support providing appropriate feedback to product line operations planning roles py
allowing the user to do the following:

— send [feedback to appropriate product line operations planning roles; and

— utilige control boards for sharing the status of feedback.
7.4 Organization-leveDproduct line monitoring and control
7.4.1 Principal eonstituents

7.4.1.1 [Puxpose

The purpbseofthissubprocessistomeasuretheactuatprogressof sourcingoperatiors; operattons{for
producing and evolving domain assets and operations for producing products by using domain assets.

7.4.1.2 Inputs

The following inputs should be available to perform the organization-level monitoring and control
process:

— product line operations plan;
— actual executions of operations for producing and evolving domain assets;

— actual executions of products production by using domain assets; and
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actual executions of sourcing operations.

7.4.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the
organization-level monitoring and control process:

Measures for monitoring the operations are designed.

Integration functions for monitoring the shared responsibilities are designed.

7.4.1.4 Tasks

T}
an

7.4.2 Tailor the menitoring and control portion of organizational operations plan

T}
m

T}
Op

Exact points that tackles the achievement of product line objectives are identified.

Corrective actions and their status are traced.

e organization shall implement the following tasks with respect to the organization-level monitoring
d control process:

Tailor the monitoring and control portion of organizational product-line operations plan: mjodify the
monitoring and control portion of operations plan to the nextdevel down.

Monitor operations for producing domain asset against plannring: monitor the progress and putcomes
of product management and domain engineering relevantoperations.

Monitor operations for producing member productsyagainst planning: monitor the progress and
outcomes of application engineering relevant operations.

Monitor sourcing against sourcing strategy: monitor the progress and outcomes of|sourcing
operations.

Take corrective actions: take correctivelactions to resolve the issues found operations of a pr¢duct line.

Measure monitoring and controlplah versus actual status: support quantitative measuremgnt for the
level of implementation for monitoring and control plan.

Provide appropriate feedba¢k to product line operations planning roles: provide feedback|including
improvement items sg-as-to refer to establish the next step operations plan.

e goal of this-fask is to define the detailed plans for operations-monitoring and controls, baged on the
bnitoring andicontrol portion of the organizational operations plan.

e method should support tailoring the monitoring and control portion of the organizational
erations plan with the following capabilities:

izational

extracting monitoring and control portions from the operations plan; and

defining detailed plans to a sufficient degree so as to conduct appropriate monitoring and control
actions of operations.

A tool should support tailoring the monitoring and control portion of organizational operations plan by
allowing the user to do the following:

access the organizational operations plan;
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