INTERNATIONAL ISO/IEC
STANDARD 26561

First edition
2019-11

Software and systems engiheering —
Methods and tools for product line
technical probe

Ingénierie du logiciel et des systémes — Méthodes et outils destinés a
la vérification technique des'gammes de produits

Reference number
ISO/IEC 26561:2019(E)

© ISO/IEC 2019


https://standardsiso.com/api/?name=36ee4882fa32fa1e7fbcc543584ac558

ISO/IEC 26561:2019(E)

COPVIRIC
U

HT PROTECTEND DOCIIMENT
GUL L IND ) U § L UJGuU

X NUITLGI L UIVILIN T

© ISO/IEC 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO/IEC 2019 - All rights reserved


https://standardsiso.com/api/?name=36ee4882fa32fa1e7fbcc543584ac558

Contents

ISO/IEC 26561:2019(E)

Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
I OUQUICION.......coc st vi
1 S0P ... 1
2 Normative references
3 Terms and Definitions
4 Abbreviated terms
5 Reference model for product line technical probe........m b . 2
51 OVEIVIEW ..ottt ey Eoeesnnees L 2
5.2 Reference model for product line technical probe..........con 3
6 Product line technical probe management............f O s 6
6.1 GENETAL. .o 6
6.2 Technical probe planning .6
6.2.1  Principal constituents................. w6
6.2.2  Establish technical probe goals 7
6.2.3  Define key procedures for technical probe 7
6.2.4  Formulate schedules and required resources for technical probe............foccnee 7
6.2.5  Specify how to monitor, measure, and«control the effectiveness of
technical Probe ... e
6.2.6  Document the product line technical probe plan
6.3 Technical probe enabling ... SN
6.3.1  Principal constituents ... s e
6.3.2  Establish governance poligy for technical probe
6.3.3  Mobilize qualified humanresources for technical probe. ... 10
6.3.4 Identify infrastructure\and resource needs for technical probe
operationalizatioNcARd SUPPOTE ... perse e 10
6.3.5  Enable quality assurance measurement for technical probe...........cnen 11
6.3.6  Improve technical probe process continuously
6.4 Technical probe managing ...,
6.4.1  Principal\constituents
6.4.2  Tailof and allocate governance policy, R & R, and resources to relevant
sub.fiinctions of technical Probe ...
6.4.3 _.Collect data from SSPL technical probe sub functions..............cccen
6.4.4.~ “Monitor, measure, and control technical probe operation and support...
6.4-5~ Manage actual operation and support of technical probe ...
62426  Provide feedback to planning and enabling functions of technical probe
7 Product line technical probe operationalization ...
7% {3 1<) - S
7.2 Technical Probe PreParation. ...
7.2.1  Principal CONSTHEUENTS ...
7.2.Z Review and refine the context of technical probe
7.2.3  Specify the phases of technical Probe............ e
7.2.4  ldentify the organization’s SSPL stakeholders..........cccois
7.2.5  Analyse the organization’s level of process maturity...........c......
7.2.6  Distribute and gather preliminary phase questionnaire
7.2.7  Analyse and document preliminary phase findings.........ccccocee.
7.3 Technical probe 0Peration ...
7.3.1  Principal CONSTEUEIITS ...t
7.3.2  Perform technical probe interview with organization’s SSPL stakeholders........ 19
7.3.3  Capture relevant data from the iNterview ...
7.3.4  Document the findings, strengths and weaknesses
7.3.5  Assess gaps between to-be and as-is...
7.3.6  Provide reCOmMMENAations ...

© ISO/IEC 2019 - All rights reserved iii


https://standardsiso.com/api/?name=36ee4882fa32fa1e7fbcc543584ac558

ISO/IEC

7.4 Product line value estimation ..................

26561:2019(E)

7.4.1  Principal constituents ...
7.4.2  Determine potential member products

7.4.3  Measure potential reusability and opportunity . ...
7.4.4  Analyse the costs and benefits of a product line ...

7.4.5  Perform go/no-go decision to a product line basis
7.4.6  Hand over product line value estimation results to scoping

D6
D7

7.5 Product line adoption SCENArios StIUCTUTTNE ...
7.5.1  Principal CONSTTUENTS ...
7.5.2  Coordinate the adoption strategy with the technical probe results
7.5.3  Structure product line adoption SCENATIOS ...
7.54  Document a draft CONOPS ...
8 Prioduct line technical probe SUPPOTt. ... e
8.1 GEIMETAL ..
8.2 Quality assurance for technical probe ...
8.2.1  Principal CONSHIUENTS ..o
8.2.2  Objectively evaluate technical probe process..........ccccoiee,
8.2.3  Objectively evaluate technical probe work products
8.2.4  Communicate and resolve noncompliance iSSUes...........fd e
8.2.5  Establish records of technical probe quality assuranceactivities................
8.8 Decision support for technical probe
8.3.1  Principal CONSLITUENLES ..o
8.3.2  Establish decision support policy for technigal probe.........ccc
8.3.3  Tailor decision procedure for technical prebe.............ccccc...
8.3.4  Guide the decision execution for technicalyprobe
8.3.5 Document the rationale for decisions concerning technical probe..................
8.3.6  Learn from decision results of techiiical probe..........ce
8.4 Risk management for technical probe
8.4.1  Principal CONSEITUENLES ..o i3 e
8.4.2  ldentify risks related to the-success of technical probe..........ccn.
8.4.3  Develop mitigation plans for the identified risks.........cc......
8.4.4  Monitor the execution©f the mitigation plan ...
8.4.5 Learn from actual fesults of risk management for technical probe..........
Annex A [informative) Exemplar multi-criteria decision mechanism for technical probe........
Annex B [informative) Exemplar-adoption SCENATIO ............ccc e
Annex C [informative) Exemplar frameworks of maturity and questionnaire ...
BIDIHOGTAPIY ... et
iv © ISO/IEC 2019 - All rights reserved


https://standardsiso.com/api/?name=36ee4882fa32fa1e7fbcc543584ac558

ISO/IEC 26561:

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electro
Commission) form the specialized system for worldwide standardization. National bo
are members of ISO or IEC participate in the development of International Standards
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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
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THe procedures used to develop this document and those intended for its further maintelllance are

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

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

stitute an endorsement.

Fgr an explanation of the voluntary nature of standards, the meaning of ISO specific t
ressions related to conformity assessment, as wellYas information about ISO's adheren
rld Trade Organization (WTO) principles in the Téchnical Barriers to Trade (TBT) see ww}
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Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies cafn be found at www.iso.org/members.html.
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Introduction

Software and Systems Product Line (SSPL) engineering and management creates, exploits and manages
a common platform to develop a family of products (e.g. software products, systems architectures) at
lower cost, with reduced time to market and better quality. As a result, it has gained increasing global
attention since the 1990s.

Productline technical probe diagnoses an organization’s ability necessary to successfully adopt product
line engineering and management. Product line engineering and management require abilities to deal
with manke mpetitorscostsberetits—two—differentand—closetyrrelateddomaiand—appheatipon
engineering processes, and the distribution of different domain and application engineering ‘eyer
organizafions. Before transitioning to product line engineering, an organization should assess |ts
ability fr¢m these aspects and decide whether or not to switch to product line engineering. Based pn
the resulfs of product line technical probe, an organization can establish plans to continuously improve
its abiliti¢s.

This docyment can be used in the following modes:

— by organizations that want to adopt SSPL for producing their products - to-provide guidance on hgw
to propbe the organization’s capabilities necessary to adopt or improve preduct line engineering;

— by a product line organization - to provide guidance on the evaluation and selection for methods
and tpols for product line technical probe; and

— by prpviders of methods and/or tools - to provide guidance on implementing or developing methods
and/¢r tools by specifying a comprehensive set of metheds and tools capabilities for supportipg
produict line technical probe.

The ISO/]EC 26550 family of standards addresses both engineering and management processes ahd
capabilities of methods and tools in terms of the key(characteristics of product line development. This
document provides processes and capabilities of méethods and tools for variability modelling in prodyct
lines. Othler standards in the ISO/IEC 26550 family are as follows:

ISO/IEC R6550, ISO/IEC 26551, ISO/IEE"26552, ISO/IEC 26553, ISO/IEC 26554, ISO/IEC 2653%5,
ISO/IEC 26556, ISO/IEC 26557, ISO/IEC~26558, ISO/IEC 26559 and ISO/IEC 26560 are publishgd.
ISO/IEC R6562 is to be published..ISO/IEC 26563 and ISO/IEC 26564 are planned International
Standardp.

— Procgsses and capabiliti€s) of methods and tools for domain requirements engineering aphd
applifation requirements’engineering are provided in ISO/IEC 26551;

— Procégsses and capabilities of methods and tools for domain design and application design Jre
provided in ISOAEC 26552;

— Procé¢sses and Capabilities of methods and tools for domain realization and application realizatipn
are provided in ISO/IEC 26553;

— Processes—and-—capabilitie
provided in ISO/IEC 26554;

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

ISO/IEC 26555;

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

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

— Processes and capabilities of methods and tools for variability modelling are provided in
ISO/IEC 26558;
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— Processes and capabilities of methods and tools for variability traceability are provided in
ISO/IEC 26559;

— Processes and capabilities of methods and tools for product management are provided in
ISO/IEC 26560;

— Processesand capabilities of methods and tools for productline transition managementare provided
in [SO/IEC 26562 (International Standard under development);

— Processes and capabilities of methods and tools for configuration management of asset are provided
in lQﬂI/IP(‘ 26563 (p]qnnpd International qunr]qrd);

—|{ Processes and capabilities of methods and tools for product line measurement are prpvided in
ISO/IEC 26564 (planned International Standard);

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

© ISO/IEC 2019 - All rights reserved vii
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Software and systems engineering — Methods and tools for
product line technical probe

1 Scope

Thfs—documert,—withim thecomtext—of methiods and toots for supportng the diagnosjs of the
organization’s capability to adopt or improve software and systems product line engineering:

—|{ defines processes for product line technical probe; those processes are described in|terms of
purpose, inputs, tasks and outcomes;

—|{ defines method capabilities to support the defined tasks of each process; ahd
— defines tool capabilities that automate or semi-automate tasks and méthods.

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

There are no normative references in this document.

3| Terms and Definitions
Fdr the purposes of this document, the following terms and definitions apply.
ISP and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

3.1
aspect
special considerationwithin product line (3.9) engineering process groups and tasks to which one can
aspociate specializeéd methods and tools

3.2
mAain probe
pHase to_perform repetitive cycle for gathering and analysing data for finding strengths and dhallenges
of|lan/organization

3.3
post-probe
optional phase to prepare action plans for addressing challenges

3.4

pre-probe

phase to understand an organization’s basic context such as current structure, terminology, product
maturity level, implementation and documentation

3.5

product line adoption plan

plan that describes the changes in process, organization structure, and product building methods to get
from the current to product line (3.9) engineering

© ISO/IEC 2019 - All rights reserved 1
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3.6
product line adoption scenario
scenario that gives concrete sequence of actions related to product line (3.9) adoption

3.7

product line technical probe

technical probe

probe

diagnostic process for investigating the organization’s readiness to adopt, or ability to succeed with,
product line (3.9) engineering and management

3.8
product line transition
transition
switching to product line (3.9) engineering through the right procedures, so as to achieve busindss
objectivef that lead an organization to product line engineering

3.9
softward and systems product line
SSPL
product line
paradign] for the creation, exploitation, and management of a common platform for a family of produgts

Note 1 to ¢ntry: Typical goals of product lines are to lower costs, reduce tiffre'to market, and improve quality.

4 Abbreviated terms

CONOPS concept of operations

MCDM multiple condition decision method

5 Refdrence model for product liné technical probe

5.1 Overview

A product line technical probe diagnoses an organization’s readiness to adopt product line engineering.
The techhical probe includes whether an organization has abilities to succeed with product line
engineering. When an organization considers the adoption of product line engineering, a product line
technical|probe informs dnorganization whether the organization has essential capabilities necessary
to adopt product line engineering and at which maturity level the organization is based on the essentjal
organizafional, techiiical and software engineering framework. A product line technical probe provides
overall pictures about an organization’s current capability level compared with essential capabilit]es
necessary to suceessfully provide products that conform to market and customer needs.

In accordance with the results of a product line technical probe, an organization can make a go/1o-
go decision about product Iine adoption; or in the case that an organization determines product
line adoption, it establishes and implements action plans for resolving weaknesses found, so an
organization can shift to product line engineering after it has the essential capabilities. During product
line engineering and management, a product line technical probe supports continuous improvements
of an organization’s product line capability.

Software and systems product line requires mature capability level in both system and software
engineering. In adopting a product line engineering approach, an organization extends the portfolio
management process of ISO/IEC/IEEE 15288 and applies specializations of its product development,
technical management, and infrastructure processes. Thus, a product line technical probe should
diagnose an organization’s ability from architecture and organizational management viewpoints as
well as process capability. For successful product line adoption, an organization should continuously
diagnose and improve its process, architecture, business, and organizational management capabilities.

2 © ISO/IEC 2019 - All rights reserved
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5.2 Reference model for product line technical probe

The reference model specifies the structure of supporting processes and subprocesses for a product
line technical probe. As shown in Figure 1, a product line technical probe can be structured into three

pr
su
su

ocesses: technical probe management, technical probe operationalization and technical probe
pport. In the rest of this document, tasks, methods and tools are described in terms of processes and
bprocesses defined in the reference model.

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

TH

the title of the subprocess;

the purpose of the subprocess;

the inputs to produce the outcomes;
the tasks to achieve the outcomes; and

the outcomes of the subprocess.

Product Line Technical Product Line Technical Probe Operationalization
Probe Management

Technical Probe Technical Probe Technical Probe
Planning Preparation Operation

Technical Probe

Enabling
Produgct Line Value Product Line Adoption

Technical Probe Estimation Scenario Structuring

Managing

Product Line Technical Probe Support

Quality Assurance for Decision Support for Risk Management for

Technical Probe Technical Probe Technical Probe

KON

Figure 1 — Reference model for the product line technical probe

e“product line technical probe management process provides managerial supports for|planning

te

chnical probe (e.g. resource estimation, responsibility allocation, SUCCESS measuresj, supports

for providing necessary resources, tools and infrastructures for realizing technical probe plans and

su
pr

pports for analysing the plan versus actual status of technical probing. The product line technical
obe management shall do the following:

technical probe planning establishes plans for initiating, operationalizing and supporting product
line technical probe;

technical probe enabling defines, maintains and assures the availability of environments, guidance,
and measurement necessary to performing product line technical probe; and

© ISO/IEC 2019 - All rights reserved 3
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— technicalprobemanagingprovidesintegrated managementforthetechnical probeoperationalization;
this subprocess reviews the technical probe operationalization’s actual status against plans,
controls issues and takes corrective actions if necessary.

The product line technical probe operationalization process performs operations for analysing an
organization’s readiness for adopting product line engineering and finding improvements required
for successful and suitable product line adoption. This process deals from the organization’s readiness
for technical probe to producing product line adoption scenarios. The product line technical probe
operationalization shall do the following:

— tech

resou
resou

— techn

prob

l‘bul’[ll Ul’IC IJI C[Jul Ml‘:l‘Ull iuitiqtca tllc lJl Udubt }illC tcuhuiual Pl ch ]IJy lllULi}iLillS lJCll ti\,iyauta [}
rces; this subprocess performs preliminary technical probe for coordinating participants-a
rces;

ical probe operation performs the productline technical probe in accordance withthe techni
e plans;

— prodict line value estimating determines returns on investments in order to decide whether

orga

— prodt
the ;i[:dings delivered in technical probe operation.

The pro
technical

ization initiates product line transition or quits product line adoption; and

ct line adoption scenario structuring establishes the product line adeption strategy based

nd
hd

al

ct line technical probe support process provides supports’required for producing corrgct

through product line engineering. To achieve these, the product line technical probe support shall

the follow

— quali
imple

— decis
recof
and s

— risk

ring:

mented product line technical probe;

on support for technical probe supports decision making for producing findings a
hmendations of the product line technigal probe and structuring product line adoption pl
cenarios; and

management for technical probe’ identifies and mitigates risks related to product li

technical probe.

probe findings and product line adoption scenarios so asyto/achieve the organization’s valyes

o

'y assurance for technical probe objectively evaluates the activities and artefacts of the

The identification and analysis(of-the key differentiators between single-system engineering ahd
managenjent and product line‘engineering and management can help the organizations to understahd
the prodyct line and to formutate a strategy for successful implementation of product line engineeripg
and mangdgement. The key-aspects have been defined in ISO/IEC 26550 and Table 1 shows the categary
of the keyf aspects.
Table.l — Key aspects for identifying product line technical probe tasks

Category Aspects

application engineering, domain assets, domain engineering, product management
Reuse mamagemnent oy

platform, reusability
Variability binding, variability
management
Complexity collaboration, configuration, enabling technology support, reference architecture,
management texture, traceability
Quality management |measurement and tracking, cross functional verification and validation

The following is the description for each aspect concerning product line technical probe. The product
line technical probe processes and tasks shall be identified on the basis of these aspects. The concerns

© ISO/IEC 2019 - All rights reserved
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for the product line technical probe will enable the organization to understand technical probe
processes, subprocesses, tasks, methods and tools’ capabilities.

Application engineering: A technical probe diagnoses the organization’s capability from the essential
application engineering practices,

Binding: A product line organization should be able to deal with a complete range of variability
binding times, so a product line technical probe diagnoses this ability.

Collaboration: Participants of a technical probe should closely collaborate with the probe team
because a technical prnhp uses a series of interviews and reviews for data qnnlycic as in software

capability assessment.

Configuration: Because member products are configured during the application erigineerfing based
on domain assets, a product line organization should have the capabilities required for configuring
member products.

Domain asset: A product line technical probe investigates an organization’s ability for develpping and
maintaining all domain assets that will be commonly used by member¢preducts of a prodult line.

Domain engineering: A product line technical probe diagnoses an-organization’s capability from the
essential domain engineering practices.

Enabling technology support: Technical probe-enabling ~supports provide resoufces and
infrastructure necessary to initiate, support and control.technical probe tasks.

Measurement and tracking: Measurement and tracking have two aspects in a technical pfobe. One
is the organization’s capability to measure and control its product line processes, and angther is its
capability to measure and trace the status of action plans defined to adopt or improve product line
engineering.

Platform: A product line technical probe diagnoses the organization’s capability to d¢sign and
realize platforms that will be used by@ember products of a product line.

Product management: The results of a product line technical probe are used when the product
management process takes the direction of a product line evolution.

Reference architecture; Product line engineering relies on a reference architecture| and the
reference architecture-is-a key success factor of a product line. Thus, a product line technical probe
investigates an organization’s architecture capability.

Reusability: Reusability that will be expected through the product line is initially estimatjed.

Texture: Fordeveloping a family of products by using common assets, it is important to define rules
and constraints for implementing architecture and evolving it over time. A product line|technical
probe.investigates an organization’s ability to select and define texture.

Traceability: Product line technical probe assures a product line organization’s ability to relate the
assets of the different development roles, such as domain engineering, application engine¢ring, and

each of their different development stages.

Cross functional validation and verification: Artefacts, processes, and tasks related to product line
technical probe should be validated and verified when the needs arise.

Variability: Variations among member products of initial product line portfolio defined for
conducting product line pilot are analysed to use as an input for go/no-go decision.

© ISO/IEC 2019 - All rights reserved 5
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6 Product line technical probe management

6.1 General

The product line technical probe management supports the following:

— techn

— techn

ical probe planning;

ical probe enabling; and

— techr
6.2 Tec
6.2.1 P

6.2.1.1

The purp
an organi

6.2.1.2
The follov

fcat probe Tmaraging.
hnical probe planning
rincipal constituents

Purpose

pse of this subprocess is to create plans for product line technical grobe applied to diagnd
zation’s strengths and challenges in each of the selected product linie frameworks.

Inputs

ving inputs should be available to perform the technical probe planning process:

— initidl information that provides an overview of the organizational context;

— objed

— descr

tives of the product line;

iption of the organizational structure;

— organization’s process maturity level; and

— outcd

6.2.1.3
The folloy

mes of decision support for technieal probe process.

Outcomes

probe pl

ving outcome shall be available as a result of the successful implementation of the techni
ning process:

— Prodict line technical probe plan including goals, key procedures, schedules, required resourc
moniforing and cgntrol plan) is established and documented.

6.2.1.4 |Tasks

The orgapization shall implement the following tasks with respect to the technical probe planni

process:

=}

g

— Establish technical probe goals: Define the technical probe goals and strategies that should be

achie

ved through the product line technical probe and applied to achieve the goals.

— Define key procedures for technical probe: Determine or tailor procedures used for examining an
organization’s readiness to adopt a product line approach or to assess the current capability of
product line practices.

— Formulate schedules and required resources for technical probe: Schedule the product line technical
probe including time, activities, and key participants with required resources.
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— Specify how to monitor, measure, and control the effectiveness of technical probe: Determine key

actions and measures for quantifying and qualifying the effectiveness of the product line
probe activities and its results.

technical

— Document the product line technical probe plan: Set plans for performing the product line technical
probe or improve the productline technical plan in accordance with the preliminary technical probe

results.

6.2.2 Establish technical probe goals

T}
or

T}

6.

Th
an

T}

capabilities:

e goal of this task 1s to define the product line technical probe goals and strategies for diag
canization’s readiness for the successful adoption or improvement of a product line apptoad

e method should support establishing technical probe goals with the following capabilities
examining product line technical probe context and requirements;
formulating product line technical probe goals; and
reviewing established technical probe goals.

fool should support establishing technical probe goals by allowingthe user to do the follow
access product line technical probe goals; and

communicate product line technical probe goals with key stakeholders.

.3 Define key procedures for technical probe

e goal of this task is to define and/or tailor key procedures for the preliminary, the techni
d the follow-on phases.

e method should support defining kéy procedures for the technical probe with the

tailoring procedures for the techinical probe based on the overall product line process;

achievement is possible;-and
specifying defined‘key phases and tasks of the technical probe.

Lool should support defining key procedures for the technical probe by allowing the user
lowing:

access‘the overall product line technical probe process;

shafre key procedures with relevant stakeholders;

hosing an
h.

ng:

Cal probe,

following

embedding defined techiiical probe goals into defined key procedures so that measuring of goal

to do the

TTake decisions umder the supports of decisior=making procedures;
integrate and calibrate procedures; and

edit/fill out key phases and tasks of the product line technical probe in accordance
documentation standard.

6.2.4 Formulate schedules and required resources for technical probe

with the

The goal of this task is to define the day-by-day technical probe schedule and resources required for
activities such as people, devices and space. The typical probe schedule includes activities over time
and participants.
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The method should support formulating schedules and required resources for the technical probe with
the following capabilities:

— understanding difficulties in the technical probe and capabilities of people, materials, and
mechanisms that can be mobilized;

— estimating efforts and resources required; and

— defining the documentation standard for technical probe scheduling.

A tool should support formulating schedules and required resources for the technical probe by allowing

the user tjo do the following:
— accegs information to formulate schedules for the technical probe;
— accegs information to assign the organization’s available resources for the technical pfope; and

— speciffy a schedule for the product line technical probe according to the defin€d documentati

stand

6.25 S

The goal
and analy
to obstac

The meth
productl

— defi

— definfing pre-conditions for monitoring the effectiveness of the technical probe;

— definfing measures and integration functions for evaluating the effectiveness of the techni

prob

— definfing rules adhered when the predtct line technical probe is controlled.

A tool shd
probe by

— accesy

ard (graphically describe the schedules).

pecify how to monitor, measure, and control the effectiveness of technical probe
bf this task is to define ways to collect data that indicate the staté-of the probe, track, measu

es.

od should support specifying how to monitor, measute, and control the effectiveness of t
ne technical probe with the following capabilities:

ing observation points to monitor the effectiveness of the technical probe;

p: and

uld support specifying hawjto monitor, measure, and control the effectiveness of the techni
nllowing the user to do the following:

s historical data réelated to monitoring and controlling other processes;

— specIy escalation lines for controlling the issues and obtaining feedbacks; and

— speci

6.2.6 D

y moniter,measure, and control plan using the documentation standard.

ocument the product line technical probe plan

e,

se relevant attributes of the technical probe process, so as{e perform the corrective actions

he

al

al

The goal
obtain ap

of thistaskistoputthespecified-itenrsof product timetechmicat probe ptamr togettrer=
provals for implementing the product line technical probe plan.

1d

The method should support documenting the product line technical probe plan with the following

capabiliti

es:

— providing the documentation standard for the product line technical probe plan (the contents of
plan include stakeholder, strategy of technical probe, technical probe tasks and estimates, staffing
including required training); and

— providing examples for each technical probe documentation item.
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A tool should support documenting the product line technical probe plan by allowing the user to do the
following:

edit/fill out technical probe plan using editable and changeable template;
maintain the version control of the technical probe plan documents; and

share the product line technical probe plan with the stakeholders.

6.3 Technical probe enabling

6.

6.

T}
pr

B.1 Principal constituents

8.1.1 Purpose

e purpose of this subprocess is to acquire the required resources and establish environ
obing an organization’s technical strengths and weaknesses in each ofthé€ selected prd

engineering frameworks.

6.
T}

T}
pr

8.1.2 Inputs

e following inputs should be available to perform the technical'\probe enabling process:
product line technical probe plan;
document for organizational enabling processes; and

resources and capabilities of organizational enabling.

.B.1.3 Outcomes

e following outcomes shall be available-as a result of the successful implementation of the
obe enabling process:

Governance policy document fortechnical probe is clarified.

Roles and responsibilitie§ for technical probe are structured.
Technical probe enablers including resources are mobilized.

Action plan fontechnical probe process improvement is documented.

Technical prebe processes are continuously improved.

.B.1.4 <Tasks

eCorganization shall implement the following tasks with respect to the technical probe

ments for
duct line

technical

enabling

LTSS,

Establish governance policy for technical probe: Define product line technical probe policy

including

objectives, process, organization, evaluation, standards, and process improvement approaches for

the product line technical probe.

Mobilize qualified human resources for technical probe: Organize the probe team and representatives

from the organization’s product line stakeholder groups.

Identify infrastructure and resource needs for technical probe operationalization and support:
Identify and develop the appropriate supporting tools, set of standards to be followed during the
technical probe operationalization and support, logistics, skills, and staffs for technical probe

operationalization and support.
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— Enable quality assurance measurement for technical probe: Activate quality assurance in the product
line technical probe for ensuring the quality of its work products, procedures, rules and constraints.

— Improve technical probe process continuously: Examine gaps between the aimed and achieved goals
of the technical probe processes, so as to improve the processes continuously.

6.3.2 Establish governance policy for technical probe

The goal of this task is to ensure that the technical probe team members can perform their function.

The met
following| capabilities:

— defir:ﬁ'ng the documentation standard (e.g. documentation standard consists of objectiye, procefs,
orgamization of technical probe governance, evaluation of technical probe governance/s-quality) for
the gpvernance policy for the technical probe; and

— specifying major contents of the governance policy for the technical probe (e’g,, pre-probe, mdin
probeg, post-probe, etc.).

A tool shquld support establishing the governance policy for the technical probe by allowing the user|to
do the folJowing:

— edit/ffill out the contents of the documentation standard of«the governance policy for the
technical probe;

— sharg¢ the governance policy with downstream users of the'erganization defined in the governarjce
policy; and

— use feedback channels for improving the governance policy.

6.3.3 Mobilize qualified human resources for.technical probe

The goal |of this task is to ensure that individuals for the probe team composition have the required
expertiseland representatives selected forthe probe interviews can provide accurate answers.

The method should support mobilizing qualified human resources for the technical probe with the
following| capabilities:

— selecfing qualified human-resources for the technical probe from inside and/or outside of the
orgamnization;

— alignfng gaps betweenh required and mobilized qualifications of human resources; and
— definling/refining evaluation criteria for the efficiency of mobilized human resources.

A tool shpuld support mobilizing qualified human resources for the technical probe by allowing the
user to d¢ thevfollowing:

— access the qualification of human resources that will be mobilized;

— record gaps between required and mobilized qualifications of human resources so as to have a
chance to improve their qualifications; and

— monitor the efficiency of mobilized human resources in accordance with evaluation criteria.

6.3.4 Identify infrastructure and resource needs for technical probe operationalization and
support

The goal of this task is to provide appropriate infrastructure and resources for the successful
technical probe.
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The method should support identifying infrastructure and resource needs for technical probe
operationalization and support with the following capabilities:

understanding the technical plan and other requirements defined for technic
operationalization and support;

al probe

define a template for identifying infrastructure and resource needs for technical probe

operationalization and support (e.g., pre-probe, main probe, post-probe, re-probe, etc.);

estimating infrastructure and resource needs for technical probe operationalization and support; and

6

Th
pl

Th
fo

T}
pr

.B.5 Enable quality assurance measurement for technical probe

.B.6 Impreve technical probe process continuously

aligning gaps between available and required.

tool should support identifying infrastructure and resource needs for technic
erationalization and support by allowing the user to do the following:

access information of the organization’s available infrastructure and resources; and

edit/fill out the infrastructure and resource needs template.

pl  probe

e goal of this task is to assure that an organization can measute the quality of the technical probe

hnning, enabling, operationalizing, and managing.

e method should support enabling quality assurance measurement for the technical probg
lowing capabilities:

refining actionable tasks for enabling quality asstirance measurement for technical probg

establishing mechanisms for enabling quality assurance measurement; and

with the

tasks;

defining ways for resolving conflicts, between quality assurance roles and other roles of the

technical probe.
fool should support by allowing the'user to do the following:
access best practices of quality assurance measurement of the organization;
accumulate raw data Collected during quality assurance measurement for the technical p

use communicatioh”channels for sharing quality assurance measurement issues and
conflicts.

e goalsof this task is to deploy mature technical probe processes by continuously impr
0CceSses.

robe; and

resolving

pving the

Tl
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capabilities:

collecting data for evaluating the effectiveness of the technical probe process;

analysing deviations from required performance of the technical probe process;

following

establishing action plans for improving the technical probe process based on analysed deviations; and

controlling and tracing the status of improvement activities to closure.
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A tool should support improving the technical probe process continuously by allowing the user to do
the following:

accumulate raw data related to the improvement of the technical probe process;

visualize the deviation between the actual and expected technical probe process performance;

share action plans with relevant participants and communicate about it; and

check the status of improvement activities.

6.4 Teq

64.1 P

6.4.1.1

The purp
together

6.4.1.2

The follov

prod
govel

actio

6.4.1.3

The folloy
probe managing process:

Statu

Feedl

6.4.1.4

The orga
process:

12

Tailo
funct

hnical probe managing
rincipal constituents

Purpose

ose of this subprocess is to monitor, control, and improve the product line technical pro
vith the product management roles.

Inputs

ving inputs should be available to perform the technical prebe managing process:
ict line technical probe plan;

nance policy document for technical probe; and

h plan for technical probe process improvement.

Outcomes

ving outcomes shall be available asaresult of the successful implementation of the techni

s data from SSPL technical probe sub functions are collected.

acks given to planning and-énabling functions are documented.

Tasks

hization shallyimiplement the following tasks with respect to the technical probe managi

- and_allocate governance policy, R & R (role and responsibility), and resources to relevant s
jons.of technical probe: Organize or integrate the governance policy, R & R, and resources w

relev|

al

ng

5]
th

hiitsub functions of the product line technical probe for a harmonious operation.

Collect data from SSPL technical probe sub functions: Establish and activate mechanisms to gather
evidences from technical probe sub functions for monitoring and measuring the status of the
product line technical probe.

Monitor, measure, and control technical probe operation and support: Define and activate procedures
and measures for monitoring, measuring and controlling the deviations from acceptance criteria.

Manage actual operation and support of technical probe: Resolve deviations from the planned product
line technical probe operation and support.

Provide feedback to planning and enabling functions of technical probe: Documentand give constructive
feedbacks to planning and enabling functions of the product line technical probe.
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6.4.2 Tailor and allocate governance policy, R & R, and resources to relevant sub functions of
technical probe

The goal of this task is to assign roles, responsibilities, required resources suitable to relevant functions
of the technical probe together with relevant rules and guides.

The method should support tailoring and allocating the governance policy, R & R and resources to
relevant sub functions of the technical probe with the following capabilities:

— identifying detailed context of technical probe operation and support;

—| understanding the overall technical probe organization structure and its sub functions;
—|{ adjusting the policy, R & R, and resources based on the identified detailed context;and
—{ mapping R & Rs and resources to each sub function.

A fool should support tailoring and allocating the governance policy, R & R and Tresources t¢ relevant
sup functions of the technical probe by allowing the user to do the following;:

—|{ access the defined governance policy, R & R, and resources for technical probe;
—|{ generate matrix for allocation; and

—| share the tailored and allocated governance policy, R & R,.anid resources with relevant stalfeholders.

6.4£.3 Collect data from SSPL technical probe sub funetions

The goal of this task is to collect data that will be uséd to monitor, measure, and control the|technical
probe sub functions.

The method should support collecting data frem SSPL technical probe sub functions with the[following
capabilities:

—{ determining variables or data collection points from technical probe sub functions;

—|{ providing mechanisms for interaction and data collection with and from technical grobe sub
functions; and

— categorizing and/or organizing the collected data for analysis.

A tool should support-eollecting data from SSPL technical probe sub functions by allowing the user to
dd the following:

—| store colléeted data to permanent or temporary storage for analysis; and

— visualize categorized and/or organized data for analysis.

6.11.4 Monitor, measure, and control technical probe operation and support

The goal of this task is to monitor the current status of technical probe operation and support so as to
take corrective actions.

The method should support monitoring, measuring, and controlling technical probe operation and
support with the following capabilities:

— refining/determining measures, metrics, and measurement points on the procedures of technical
probe operational and support;

— defining integration/characterization functions for integrating monitored and measured results
for evaluating the effectiveness of technical probe operation and support;
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— identifying thresholds and decision alternatives in controlling technical probe operation and
support; and

— building up knowledge related to controlling technical probe operation and support.

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

— integrate monitored and measured results using supporting mechanisms;

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

— derivie knowledge from the values of integration functions or characterisation functions; and

— visudlize/represent thresholds and decision alternatives in controlling technical probg ‘operatipn
and dupport.

6.4.5 Manage actual operation and support of technical probe

The goal|of this task is to analyse gaps between actual and expected operation”and support of the
product ljne technical probe, and thereafter continuously improve services-and processes of technig¢al
probe op¢ration and support.

The metHod should support managing actual operation and support.of the technical probe with the
following| capabilities:

— deterimining performance of the technical probe by comparing the plan versus actual operation ahd
suppprt results;

— analyfsing root causes of the gaps; and
— derivling improvement needs and action item for‘0peration and support of the technical probe.

A tool shpuld support managing actual operation and support of the technical probe by allowing the
user to d¢ the following:

— analyse gaps using the displayed plan versus actual operation and support results of the
technical probe;

— accegs execution traces and fregults for analysing root causes of the gaps; and

— shar¢ improvement actjon items using communication channels and implemented mechanisms.

6.4.6 Prrovide feedback to planning and enabling functions of technical probe

The goal [of this task is to give constructive feedbacks to planning and enabling sub functions of the
product ljne technical probe, so that corresponding participants develop improved plans and effective
enabling fapabilities.

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

— integrating lessons learned;

— defining mechanisms for propagating feedbacks to distributed product line technical probe
organization; and

— delivering feedbacks to the right planning and enabling functions of the technical probe.

A tool should support providing feedback to planning and enabling functions of technical probe by
allowing the user to do the following:

— determine lessons learned by accessing integrated lessons learned;
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deliver feedbacks to relevant technical probe sub functions; and

store lessons learned for further reference.

Product line technical probe operationalization

7.1 General

The product line technical probe operationalization supports the following:

2019(E)

TH

p1]
m

Ré
an

T}

TH

7

technical probe preparation;
technical probe operation;
product line value estimation; and

product line adoption scenarios structuring.

.2 Technical probe preparation
.2.1 Principal constituents

.2.1.1 Purpose

e purpose of this subprocess is to prepare detailed contents and concrete activities for impfmenting

oduct line technical probe operation. Scenarios for, implementing the product line techni
hy be defined.

fer Annex B for the exemplar adoption scenatio and Annex C for the exemplar frameworks of
d questionnaires.

e results of this subprocess are used\for giving shape to the product line technical probe pl

2.1.2 Inputs

e following inputs should be'available to perform the technical probe preparation process:
description of the ¢rganizational structure;
list of availablé-evidences such as documentations and activities relate to stating a produ
product lih€technical probe plan; and

outconies of decision support for the technical probe process.

L2ad-3° Outcomes

al probe

maturity

1.

't line;

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

pr

obe preparation process:
Context of technical probe is documented.
Technical probe phases with their tasks are specified.
SSPL stakeholders are identified.
Data storage for data to be probed is established.

Preliminary phase findings are documented.
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7.2.1.4 Tasks

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

— Review and refine the context of technical probe: Gather initial information of an organization and
refine the sketch of the organizational context used to plan the probe before the technical probe is
conducted.

— Specify the phases of technical probe: Determine the technical probe processes to be performed.

— Identjfy the organization’s SSPL stakeholders: Find individuals participating in the productlipe
efforfs and also having interests in the success of the product line, and select representativesswho
will participate in the technical probe.

— Analyse the organization’s level of process maturity: Determine the organization’s level-of softwdre
procgss discipline.

— Distrfbute and gather preliminary phase questionnaire: Ask representatives of\the product line [to
subnyit evidences to diagnose before starting official technical probe processes.

— Analyse and document preliminary phase findings: Find the first round of.data of the organization apd
document the results.

7.2.2 Review and refine the context of technical probe
The goal pf this task is to provide an overview of the organizational context to be probed.

The methjod should support reviewing and refining the confext of the technical probe with the following
capabiliti‘E‘s:

— decomposing the organization’s contexts into several aspects (e.g. probe, process maturity, legaty,
mangdgement and structural, implementation, and documentation context);

— developing preliminary questions forieach decomposed organization’s context (context-settihg
questionnaires) by providing a set of exemplar questions; and

— mapping and aligning organiZation specific terminologies (terminology particular to the
organization) for reducing confusion and understanding.

A tool shquld support reviewing and refining the context of technical probe by allowing the user to do
the following:

— accegs and collect/data (e.g. goals, relevant documentation, organization structure) necessary for
reviewing the organization’s context;

— allow online'contact with stakeholders for reviewing the organization’s context;

— edit drididdocument preliminary questions; and

— establish data storage for collected data for online access at the technical probe operation.

7.2.3 Specify the phases of technical probe

The goal of this task is to determine the probe process suitable to the refined product line culture of
the organization. A framework for software product line practice developed in Software Engineering
Institute of Carnegie Mellon University defines three phases, the preliminary phase, the technical probe
phase, and the follow-on phase.

The method should support specifying the phases of technical probe with the following capabilities:

— determining technical probe phases suitable for the organization’s context;
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— providing an exemplar technical probe schedule used for defining an organization-specific technical
probe schedule; and

— defining entry and exit criteria for each phase or for each major step.

A tool should support specifying the phases of the technical probe by allowing the user to do the
following:

— allow online technical probe scheduling and management with outcomes of each milestone.

7 2.4 1d i il 3 &3 !a-CCDI ol lLald
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The goal of this task is to determine representatives from the product line stakehaolder groups to
pdrticipate in the technical probe.

CMU/SEI's software product line framework[20] describes the following as the{possible stakeholder
grpups. But the stakeholder groups can vary with the organization:

—|{ senior managers/executives;

— middle managers;

— product managers;

— technical team leaders;

—|{ architects, senior designers;

— system analysists, requirements analysists; and
— internal/external customers.

The method should support identifying the organization’s SSPL stakeholders with the [following
capabilities:

—| identify the stakeholder groups-ofthe organization who are involved or have interests in the product
line approach; and

—| select representatives from the stakeholder groups who can answer questions of each de¢gomposed
organization’s context.

A tool should supportidentifying the organization’s SSPL stakeholders by allowing the user|to do the
following:

— establish an-enline contact environment with stakeholders.

7.2.5 _Analyse the organization’s level of process maturity

Thegoal of this task is to know the organization’s process maturity level as information for frgming the
Orgamnizatior:

The method should support analysing the organization’s level of process maturity with the following
capabilities:

— providing process framework used for analysing the organization’s level of process maturity;

— providing evaluation methods for analysing the organization’s level of process maturity (existing
well-known process model and evaluation method can be used); and

— revising preliminary phase questionnaires in accordance with the organization’s level of process
maturity.
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A tool should support analysing the organization’s level of process maturity by allowing the user to do
the following:

— access the current product (or product line) building processes; and

— establish data storage for process evidences.

7.2.6 Distribute and gather preliminary phase questionnaire

The goal of this task is to check up the organization’s overall experience of the product line effort before

proceedipgtotiretechmicat probe phase—The resuttsof thepretimimary phasequestionmairesareused

to improvye the questionnaires used for the technical probe phase and refine the details of the technig¢al
probe phase.

The method should support distributing and gathering preliminary phase questionnaire* with the
following|capability:

— deterjmining stakeholders who will answer the questionnaire.

A tool shquld support distributing and gathering preliminary phase questionnaire by allowing the uder
to do the following:

— allow online questionnaire distribution and gathering; and

— (sem]-)automate the compilation for the answers (the answeps possible to compile statistics
autorhatically).

7.2.7 Analyse and document preliminary phase findings

The goal pf this task is to produce a document for the preliminary phase findings. The document of the
prelimingry phase findings is used as a basis for documenting the final findings and recommendatiofs.

CMU/SEI software product line framework[2%provides the following first round of data:
— goaldfor the product line effort;

— statuls of the product line effort;

— organization’ hopes to learn from the probe;

— currgnt organizations structure;

— term|nology particularto the organization;

— organization’s leyel of process maturity;

— alist|of available, relevant documentation; and

— orgalllization’s product line stakeholder groups.

The method should support analysing and documenting preliminary phase findings with the following
capabilities:

— deriving product building culture of the organization (if product line effort has begun, analysing the
product line culture); and

— providing the documentation standard (including an exemplar document) for documenting
preliminary findings.

A tool should support analysing and documenting preliminary phase findings by allowing the user to
do the following:

— access data listed to be analysed at the preliminary phase; and
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edit document for preliminary phase findings.

7.3 Technical probe operation

7.3.1 Principal constituents

7.3.1.1 Purpose

2019(E)

The purpose of this subprocess is to perform the product line technical probe to identify problem areas

of]

7.
T}

TH
pr|
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AN Organization berore adopting or transiting a product line.

8.1.2 Inputs

e following inputs should be available to perform the technical probe operation process:
data storage for data to be probed;
preliminary phase findings;
SSPL stakeholders; and

outcomes of decision support for the technical probe processt

.B.1.3 Outcomes

e following outcome shall be available as a result ofithe successful implementation of the
obe operation process:

Technical probe report is documented and reported.

.B.1.4 Tasks

e organization shall implement the’following tasks with respect to the technical probe
ocess:

technical

pperation

Perform technical probe interview with organization’s SSPL stakeholders: Conduct the probe interviews

with the selected representatives.

Capture relevant data from the interview: Gather interview data and evidences used to assegs process
capability andpessible technical risks by practice areas of the product line evaluation framework.

Document(the’ findings, strengths and weaknesses: Consolidate and document a set of| findings,
strengths7and weaknesses of the current practices that characterize the organizatiop’s ability

relative.to product line adoption or success.

Assess gaps between to-be and as-is: ldentify gaps to resolve for the successful product ling adoption

or improvement. To-be of an organization can be the practices of the evaluation framewo

k.

Provide recommendations: Devise recommendations with an action plan that contains plans to

overcome weaknesses and exploit strengths that are critical to product line success.

7.3.2 Perform technical probe interview with organization’s SSPL stakeholders

The goal of this task is to do interview sessions with the organization’s selected product line
representatives so that the probe team gathers data.

The method should support performing the technical probe interview with the organization’s SSPL
stakeholders with the following capabilities:

— preparing the interview questions based on the practice areas of the evaluation framework; and

© ISO/IEC 2019 - All rights reserved

19


https://standardsiso.com/api/?name=36ee4882fa32fa1e7fbcc543584ac558

ISO/IEC 26561:2019(E)

— providing exemplar interview questionnaires.

A tool should support performing technical probe interview with organization’s SSPL stakeholders by
allowing the user to do the following:

— allow online contact with stakeholders.

7.3.3 Capture relevant data from the interview

The goal of this task is to extract meaningful data from the interview sessions performed.

The methjod should support capturing relevant data from the interview with the following capabilifigs:

— class|fying responses gathered from interviewees as strengths or weaknesses (e.g. attachi
label$§); and

=}

g

— identffying areas requiring further information or clarification.

A tool should support capturing relevant data from the interview by allowing‘the user to do the
following

— store|captured data for analysing at the subsequent tasks.

7.3.4 Document the findings, strengths and weaknesses
The goal ¢f this taskis to document the technical probe results toxreport to the product line organizatign.

The metHod should support documenting the findings, strengths and weaknesses with the followipg
capabilities:

— definfing the documentation standard for specifying the findings, strengths and weaknesses; and
— providing exemplar documentation for the findings, strengths and weaknesses.

A tool shquld support documenting the findifigs, strengths and weaknesses by allowing the user to o
the following:

— edit/fill out the documentation standard; and

— refer[to exemplar documentation for the findings, strengths and weaknesses.

7.3.5 Assess gaps between' to-be and as-is

The goal pof this task {s-t0 find gaps to be resolved so that the organization succeeds the product line
adoption,

The methlod sheuld support assessing gaps between to-be and as-is with the following capability:

— providing assessment criteria for as-is product (or product line) building operation.

A tool should support assessing gaps between to-be and as-is by allowing the user to do the following:
— refer to the product line goals, which are the to-be image of the organization’s product line effort;
— access technical probe results; and

— access the documents for the findings, strengths and weaknesses.

7.3.6 Provide recommendations

The goal of this task is to address the probe findings with one or more action plans.
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The method should support providing recommendations with the following capability:

prioritizing recommendations by the probe team.

A tool should support providing recommendations by allowing the user to do the following:

share recommendation report.

7.4 Product line value estimation

2019(E)

7.1 Principal constituents

7.4.1.1 Purpose

T}
or|

e purpose of this subprocess is to evaluate the potentials of adopting the produetline in tej
oanization’s strengths and challenges relative to its product line effort.

74.1.2 Inputs

TH

technical probe findings and recommendations; and

outcomes of decision support for the technical probe process.

74.1.3 Outcomes

T}

e following outcome shall be available as a result'of the successful implementation of the pr

vallue estimation process:

Product line value estimation results are produced and delivered.

7.4.1.4 Tasks

T}
pr

e organization shall implement.the following tasks with respect to the product line value e
ocess:

Determine potential member products: review the technical probe findings and devise
product line members based on the probed results.

Measure potential reusability and opportunity: measure potential benefits such as reusa
opportunity.and required product line efforts based on the probed results.

Analyse gosts and benefits of a product line: Evaluate a product line quantitatively in order
theresults to the high level decision makers for the subsequent decisions.

e following inputs should be available to perform the product linealtie estimation process:

ms of the

bduct line

Stimation

an initial

pility and

to inform

Perform go/no-go decision to a product line basis: Make a decision on whether the org

anization

adopt a product [ine approach or continue applying a product [ine approach in accordance with the

technical probe results.

Hand over product line value estimation results to scoping: Deliver the product line value estimation
results including the initial product line members and costs/benefits analysis results to the

scoping phase.

7.4.2 Determine potential member products

The goal of this task is to define a product line based on the technical probe results.
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The method should support determining potential member products with the following capabilities:

— re-examining and consolidating general observations, findings, weaknesses, strengths,
recommendations and stakeholder group’s context for deriving member products of a product
line; and

— ident

ifying potential member products that are expected to produce the best results.

A tool should support determining potential member products by allowing the user to do the following:

— access the probe results; and

— acces§

743 WM

The goal
quality, p

s information to candidate member products.

[easure potential reusability and opportunity

roductivity and cost effectiveness of potential member products.

The mettod should support measuring potential reusability and opportunity”with the followi

capabiliti
— ident

— selec
used

S:

ifying factors that should be measured to decide potential reusability and opportunity;

for deciding potential reusability and opportunity; and

— provlding metrics used for deciding potential reusability and opportunity.

A tool sh

followingf

— acces
— colle

— decid

uld support measuring potential reusability arid opportunity by allowing the user to do t

s objects used for deciding potential reusability and opportunity;
't required data; and

e the value of measures using defined metrics.

7.4.4 Analyse the costs and benefits of a product line

The goal
makes a g

Df this task is to perform quantitative examination for a product line so that the organizati
o/no-go decision.

The met
capabiliti

— definji

prod

— prov

od should support analysing the costs and benefits of a product line with the followi
S:

ng cost-eonstituents (e.g. cost for adapting the organization, building core assets, buildi
ct-§pécific parts, and reusing common parts);

of this task is to evaluate potential reusability and opportunities such as iniprovements|i

Ling objects (e.g. critical subsystems, modules, componeiits; organization units, customef

— making the cost model flexible so that the organization can consider other factors such as market
pressure and available investment; and

— providing exemplar applications of the cost model (e.g. applications in accordance with business
domain, organization size, or adoption scenarios).

A tool should support analysing the costs and benefits of a product line by allowing the user to do the

following

— align

cost model algorithms in accordance with the selected cost constituents and factors;

— allow data required for calculating costs and benefits; and
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— calculate formulae of the defined cost model.

7.4.5 Perform go/no-go decision to a product line basis
The goal of this task is to decide whether an organization adopts a product line approach or not.

The method should support performing a go/no-go decision to a product line basis with the following
capabilities:

— defining decision guidelines that will be made based on the probe results, costs and benefits; and

— coordinating the go/no-go decision on switching to product line approach with other|decision-
making roles.

A tool should support performing the go/no-go decision to a product line basis by allewing the user to
dd the following:

—|{ access the measured results of potential reusability and opportunity; and

— access the results of costs and benefits of a product line.

7.4.6 Hand over product line value estimation results to scoping
The goal of this task is to initiate the product line scoping process for adopting a product line approach.

The method should support handing over product line walue estimation results to scopingl with the
following capability:

— consolidating product line value estimation results to be handed over to the scoping procgss.

A ool should support handing over product lifte value estimation results to scoping by allgwing the
user to do the following:

—{ document product line value estimation results; and

— share product line value estim{ation results with scoping roles.
7.p Productline adoption scenarios structuring
7.5.1 Principal constituents

7.5.1.1 Purpose

The purpose,of this subprocess is to define stories, use cases, and tasks for product line adoption using
tefhnicalprobe results.

7.52 Inputs

The following inputs should be available to perform the product line adoption scenarios structuring
process:

— technical probe reports including the findings, strengths, weaknesses and recommendations;
— product line adoption strategy; and

— product line adoption process.
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Outcomes

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

adoption

scenarios structuring process:

— Adraft CONOPS for the product line adoption is produced.

7.5.1.4

Tasks

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

scenario§Structuring process:

— Coordinate the adoption strategy with the technical probe results: Orchestrate and coordinate t
overgll adoption strategies to address the recommendations of the product line technical probe.

— Strudture product line adoption scenarios: Develop a sketch of product line adoption‘te-achieve t
goalg specified in the product line adoption plan.

— Docu
actio
they

752 C

The goal

ment a draft CONOPS: Define how to adopt a product line approach (i.e.recommended set
hs), who participate for the product line adoption, what they do, and,when and in which ord
Ho the operational processes.

pordinate the adoption strategy with the technical proberesults

with the technical probe results.

The method should support coordinating the adoption strategy with the technical probe results w
the following capabilities:

— identjifying parts of the product line adoption strategy to be adjusted based on the technical pro
resulks;

— exanlining ways to addressing the probedfindings and surmounting the challenges; and

— explditing the organization’s identified’strengths.

A tool sh
the user

uld support coordinatingthe adoption strategy with the technical probe results by allowi
do the following:

— acceds the technical proberesults (findings, recommendations); and

— edit

e product lin€ adoption strategy.

7.5.3 Sfructureproduct line adoption scenarios

he

he

of
er

pf this task is to obtain an optimal product line adoption§trategy by adjusting it in accordarice

th

=]

g

The goal pf thistask is to develop scenarios of the processes for the product line adoption. Scenarios
include varieus steps for each process.

The method should support structuring product line adoption scenarios with the following capabilities:

— providing documentation standard including main contents (e.g. action plan for addressing findings,
surmounting the challenges, and exploiting identified strengths) that should be covered by the
product line adoption scenario;

— describing detailed steps for product line adoption scenarios; and

— allowing variances (e.g. alternative or optional) when the steps for each process are described.
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A tool should support structuring product line adoption scenarios by allowing the user to do the
following:

— generate the outline of a scenario; and

— structure product line adoption scenarios.

7.5.4 Document a draft CONOPS

The goal of this task is to produce a draft CONOPS that describes how, when, and in which procedures

th del\CllUluCl N) Ul d Pl UuuLL llllC UU LllCll 1 UICD dllu 1 CprllblUlllLle lUl LllC Pl UUULL llllC duUlJ 101‘1.

The method should support documenting a draft CONOPS with the following capabilities:
—|{ specifying how the product line adoption processes will be used;

— specifying participants who perform the product line adoption togetheér with theif specific
activities; and

—|{ specifying when and in which order the specific product line adoptioh.gperations are performed.
A tool should support documenting a draft CONOPS by allowing the«uSér to do the following:
—|{ generate the outline of the draft CONOPS;

— specify CONOPS in detail using the electric documentation template; and

—|{ share the draft CONOPS with the relevant participants.

8| Product line technical probe suppornt

8.1 General

The product line technical probe support supports the following:
—|{ quality assurance for technical probe;

— decision support for technical probe; and

— risk management fér technical probe.
8.2 Quality assurance for technical probe
8.2.1 Principal constituents

8.2.1°1." Purpose

The purpose of this subprocess is to measure the product line technical probe activities and work
products to assure that the product line technical probe achieves the planned objectives and qualities
by adhering the defined technical probe process.

8.2.1.2 Inputs

The following inputs should be available to perform the quality assurance for the technical probe
process:

— phases and key procedures applied to the technical probe;

— technical probe work products; and
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quan

NOTE

titative and qualitative quality assurance measures.

Examples of technical probe work products include product line technical probe plan, preliminary
phase findings, and technical probe report.

8.2.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the quality
assurance for the technical probe process:

neac o rao. o lis
L3

1 ftrhaotachnioo] o ha o3
Evldbllbbd UJ tllb tbblllllbul [.Il \vgvaey \1(/[[/[
Non-gonformance issues with their status and results of the technical probe are produced and managg
Status reports of corrective actions for the technical probe are produced and managed.

Status reports of quality trends for the technical probe are produced and managed.

8.2.14

The orga
technical

8.2.2 (bjectively evaluate technical probe process

The goal|of this task is to assure whether the technical probe process performed adheres to t

organizafional process standard!

The method should suppgrt objectively evaluating technical probe process with the followi

capabilities:

— selecting or sampling the pre-/main-/post- technical probe process (e.g. selection criteria
sampling method);

Objedtively evaluate technical probe process: Assure that performed technical probe process

adhe

Objedtively evaluate technical probe work products: Assure-that work products associated w
technical probe process satisfy the stated criteria.

Communicate and resolve noncompliance issues: @bjectively track, communicate, and resol

nonc

Estallish records of technical probe quality.@ssurance activities: Record technical probe qual
assutfance activities so that the status andiresults are maintained and traced.

providing evaluation criteria for the pre-/main-/post- technical probe process;

ident

rraxa o di oo
Ty ot CpProtattor

Tasks
hization shall implement the following tasks with respect to the-quality assurance for t

probe process:

"e to the organization’s process descriptions, standards, annd/procedures.

pmpliance issues found during evaluation.

d.

ve

—

y

=}

g

or

'fvi‘ng nnnrnmp]ianr‘p issues: and

ident

ifying lessons learned that could improve the pre-/main-/post- technical probe process.

A tool should support objectively evaluating the technical probe process by allowing the user to do the
following:

26

access evidences related to the pre-/main-/post- technical probe process performed;

refer

assig

quality assurance measures related to the pre-/main-/post- technical probe process;

n values for quality assurance measures; and

determine the quality level of the product line technical probe process.
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:2019(E)

The goal of this task is to assure the quality of planned work products produced during the technical

pr

obe.

The method should support objectively evaluating technical probe work products with the following
capabilities:

selecting or sampling pre-/main-/post- technical probe work products (e.g. selection criteria or

sampling method);

8.

T}
pr

T}

providing evaluation criteria for pre-/main-/post- technical probe work products;

identifying noncompliance issues; and

fool should support objectively evaluating technical probe work products by|allowing the
e following:

access evidences related to pre-/main-/post- technical probe workproducts;

assign values for quality assurance measures; and

determine the quality level of product line technical prébe work products.

.4 Communicate and resolve noncompliancedssues

obe quality assurance.

e method should support communicating and resolving noncompliance issues with the

capabilities:

supporting a template for noncempliance issues;

appropriate productjine stakeholders);
tracking noncémpliance issues throughout the established escalation lines; and

analysing noncompliance issues if there are any technical-probe-relevant quality trends.

e following:

document noncompliance issues in accordance with the documentation template;

identifying lessons learned that could improve pre-/main-/post- technical probeywork pr

:[ducts.
ser to do

refer quality assurance measures related to pre-/main-/post- technical probe work prodycts;

e goal of this task is to define action items to resolve noncompliance issues found during the|technical

following

establishing escalation lines for resolving noncompliance issues when they cannot be resdlved with
the appropriate techhigal probe staffs (the escalation line might include technical prdbe staffs,

Lool should support communicating and resolving noncompliance issues by allowing the yser to do

allow communication links among staffs and managers within the established escalation lines;

share the status of noncompliance issues among staffs and managers within the established

escalation lines; and

analyse statistically quality trends of the technical probe process and work products.

8.2.5 Establish records of technical probe quality assurance activities

The goal of this task is to document the results of technical probe quality assurance activities.
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The method should support establishing records of technical probe quality assurance activities with
the following capability:

— supporting a template for reporting the results of the technical probe quality assurance activities
(template includes quality assurance activities, status of corrective actions and quality trends).

A tool should support establishing records of technical probe quality assurance activities by allowing
the user to do the following:

— document a report for the results of the technical probe quality assurance activities in accordance

with

he documentation fpmp]qu

8.3 De
831 P

8.3.1.1
The purp

activities
supportn

8.3.1.2
The follov

rision support for technical probe
rincipal constituents

Purpose

ose of this subprocess is to measure the progress and the benefit\of the technical pro
for determining whether they are satisfactory. Refer to Annex A@sone kind of the decisi
nethod.

Inputs

— organization’s existing decision procedure.

8.3.1.3

The folloy
support fi

— Decis
— Tailo
—  Guide

— Ratio

8.3.1.4

Outcomes

ving outcomes shall be available as a résult of the successful implementation of the decisi
br technical probe process:

fon support policy for the technical probe is established.
'ed decision procedure for the-technical probe is produced.
for decision execution is-provided.

nale for decisions conicerning the technical probe is documented.

Tasks

The organizationshall implement the following tasks with respect to the decision support for techni

probe prg

cess!

— Estah

ving input should be available to perform the decision support for the technical probe procef

pn

al

lisk decision support policy for technical probe: Define a policy that governs decisions madeli

the technical probe.

— Tailor decision procedure for technical probe: Modify and refine decision procedures in detail for the
technical probe.

— Guide the decision execution for technical probe: Provide guidance that should be followed when

decis

ions related to the technical probe are made.

— Document the rationale for decisions concerning technical probe: Specify rationales for decisions
made during the technical probe activities.

— Learn from decision results of technical probe: Capture lessons from the results of decisions made in
the technical probe.
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8.3.2 Establish decision support policy for technical probe

The goal of this task is to define a policy, including guides and procedures that govern decision making
in the technical probe. The decision policy governs when the technical probe team makes decisions for
product line stakeholders, representatives, interview questionnaires, consolidating answers to produce
findings, weaknesses, and strengths, and structuring product line adoption scenarios. This task utilizes
guidance for the overall decision procedure provided in ISO/IEC 26555.

NOTE An exemplar generic decision procedure can be found in ISO/IEC 26555:

— —formulate decision goals;

—| define goal achievement measures;

—| generate alternatives;

—| converge on alternatives;

—| evaluate alternatives;

—| select the best alternatives;

—| document the rationale;

—| activate the decision;

—| measure the performance of the decision results;

—| review the gap between expected and actual goal achievement;
—| analyse root cause of the gap; and

—| learn by learning mechanism.

The method should support establishing.a decision support policy for the technical probe| with the
following capabilities:

o

—| defining a policy for generatiomn, evaluation and selection of decision alternatives regarding the
technical probe, which are critical for the consequences on the product line and business fuccess;

— establishing a decision dissemination policy for relevant technical probe stakeholders (e.g{technical
probe team and prodict line stakeholders).

A ool should supportestablishing a decision support policy for the technical probe by allgwing the
usler to do the following:

— share the déecision management policy with the technical probe stakeholders;

—| commuwicate the established decision supportpolicy for the technical stakeholders by implementing
chanmels and mechanisms according to the decision-making structure.

8.3.3 1a1lor decision procedure 1or tecnnical probe

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

The method should support tailoring the decision procedure for the technical probe with the following
capabilities:

— tailoring decision-making procedures to the specific characteristics of the technical probe, which
are critical for the success of the technical probe and consequent business success;

— providing a documentation template including placeholders for tailoring specific possible parts of
decision procedures for the technical probe; and
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— defining a dissemination mechanism for the tailored decision procedures specific to the
technical probe.

A tool should support the tailoring decision procedure for technical probe by allowing the user to do
the following:

— choo

se the value for placeholders for tailoring decision procedures;

— implement the dissemination mechanism for the tailored decision procedures specific to the
technical probe; and

— enrolrelevant technical probe stakeholders of the technical probe for sharing decision procedux

8.34

The goal

activities

The metHod should support guiding the decision execution for the technical prabe-with the followi
capabilities:

— unifyling decision execution best practices for ensuring the successful decision-making in t
technical probe;

— prov

— making multi-criteria decisions;

— coordinating decision executions made by different decision makers (e.g. different but relat
decisions made in the technical probe team and product line stakeholders);

— enhahcing collaborations among decision makersin the technical probe; and

— prov

A tool shquld support guiding the decisionr execution for technical probe by allowing the user to do t
followingf

— sharg decision execution best practices for the technical probe;

— displ

— estallish multi-criteriasdecision support mechanisms for the technical probe; and

— colle

8.3.5 Documentthe rationale for decisions concerning technical probe

The goal

uide the decision execution for technical probe

of this task is to provide guidance when decisions are made during the téchnical pro

ding core entities for decisions made in the technical probe;

ding measures for analysing the effectiveness of decisions made in the technical probe.

hy core entities referring them during decision making;

't data and visualize the effectiveness of decisions made in the technical probe.

of~this task is to describe rationales for decisions occurred during the technical pro

activities

1 1 - - 1 1 £ h 1 1 rad 1 . - 1 £L. =
, oU UIdU UCCISIOILS TIIdUC CdIT DC T CICTI CIICTU 11T OT'UCT UldU TUtUIrc UcCISIOINNS CdIT DC ITIOT'C CIICCL

and efficient.

(S

The method should support documenting the rationale for decisions concerning technical probe with
the following capabilities:

— identifying decision rationale concerning the technical probe activities in an objective way;

— providing a documentation template for the rationale for decisions concerning the technical

prob

e; and

— sharing the decision rationale with relevant stakeholders.
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