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ISO/IEC/IEEE 15939:

Foreword

2017(E)

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
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E Standards documents are developed within the IEEE Societies and the Standards Coordinating Cq
he IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards

sensus development process, approved by the American National Standards Institute, which bring
inteers representing varied viewpoints and interests to achieve the final produet) Volunteer
essarily members of the Institute and serve without compensation. While the IEEE, administers tH
establishes rules to promote fairness in the consensus development , process, the IEEE

ependently evaluate, test, or verify the accuracy of any of the information contdined in its standards

brnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2

bntion is called to the possibility that implementation of this standard may require the use of subije
ered by patent rights. By publication of this standard, no position is taken with respect to the ex
dity of any patent rights in connection therewith. ISO/IEEGand IEEE are not responsible for i
ential patents or patent claims for which a license may<be required, for conducting inquiries intg
dity or scope of patents or patent claims or determininng whether any licensing terms or conditiong
onnection with submission of a Letter of Assurance of. a Patent Statement and Licensing Declaratio
, or in any licensing agreements are reasonable or nion-discriminatory. Users of this standard are
ised that determination of the validity of any-patent rights, and the risk of infringement of such
rely their own responsibility. Further information may be obtained from ISO or the IEEE
ociation.

IEC 15939 was prepared by Joint Technical Committee ISO/IEC]JTC1, Information t
committee SC 7, Systems and software engineering, in cooperation with the Software & Systems En
hdards Committee of the IEEE‘€Computer Society, under the Partner Standards Development Oryg
peration agreement betweenlSO and IEEE.

5 first edition cancels_and replaces ISO/IEC 15939:2007, which has been revised to align with re
IEC/IEEE 15288:2015.
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Introduction

Measurement supports the management and improvement of processes and products. Measurement is a
primary tool for managing system and software life cycle activities, assessing the feasibility of project plans, and
monitoring the adherence of project activities to those plans. System and software measurement is also a key
discipline in evaluating the quality of products and the capability of organizational processes. It is becoming
increasingly important in two-party business agreements, where it provides a basis for specification,
management, and acceptance criteria.

Continuarlj‘improvement requires change within the organization. Evaluation of change requires measuremgnt.
Measurement itself does not initiate change. Measurement should lead to action and not be employed(purely to
accumulate data. Measurements should have a clearly defined purpose.

This document defines a measurement process applicable to system and software engineering and managenient
disciplinep. The process is described through a model that defines the activities of the measurement process that
are required to adequately specify what measurement information is required, how the‘measures and analysis
results are to be applied, and how to determine if the analysis results are valid. The faéasurement procesfs is
flexible, tgilorable, and adaptable to the needs of different users.

The meadqurement process defined in this document, while written for systemvand software domains, car] be
applied irf other domains.

The purpgse of this document is to describe the activities and tasks that are necessary to successfully identify,
define, sglect, apply and improve measurement within an ovetall project or organizational measurenjent
structure] It also provides definitions for measurement terms,commonly used within the system and software
disciplinep.

This docyment does not catalog measures, nor does it;provide a recommended set of measures to applyl on
projects. [t does identify a process that supports défining a suitable set of measures that addresses spegific
informatipn needs.

This docyment is intended to be used by suppliers and acquirers. Suppliers include personnel perfornjing
management, technical and quality management functions in system and software development, maintenance,
integratiogn and product support organizations. Acquirers include personnel performing management, technjfical
and qualify management functions imr procurement and user organizations.

The following are examples of how this document can be used:

— by a qupplier to implemeént a measurement process to address specific project or organizational information
requifements;

— by anlacquiréxr (or third-party agents) for evaluating conformance of the supplier’s measurement procesf to
this documerit;

— by an—acquiret (Ul thir d-pal 197 agcuLa) to illlplclllcllL d IITeasur cIrent process to address bpl:t,iﬂt, techmical
and project management information requirements related to the acquisition;

— in a contract between an acquirer and a supplier as a method for defining the process and product
measurement information to be exchanged.

vi © ISO/IEC 2017 - All rights reserved
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s document establishes a common process and framework for measurement of systems and software. It
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ject and products across the life cycle. The measurement process can be applied throughout the life
planning, managing, assessing, and decision-making in all stages of a system or software life cycle.

5 document also provides activities that support the definition, control and improvement of the m
cess used within an organization or a project.

5 document does not assume or prescribe an organizational model for, dmedasurement. The y
ument decides, for example, whether a separate measurement function isiecessary within the o
whether the measurement function should be integrated within individual projects or across pro
he current organizational structure, culture and prevailing constraints:

5 document does not prescribe a specific set of measures, method, model or technique. The u
ument are responsible for selecting a set of measures for the“project and defining the applicati

cting and applying appropriate methods, models, tools/and techniques suitable for the project.

5 document is not intended to prescribe the name, format, explicit content, or recording m
rmation items to be produced. This document“does not imply that documents be packaged or c

sompe fashion. These decisions are left to the user.of this document. ISO/IEC/IEEE 15289 addresses the
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cycle process information items (documentation).

measurement process is supposed to, be appropriately integrated with the organizational quality
hspects of internal audits and nen-compliance reporting are covered explicitly in this document
imed to be in the domain of thequality system.
5 document is not intended to conflict with any organizational policies, standards or procedur

ady in place. However,any conflict should be resolved and any overriding conditions and situation
d in writing as exceptions to the application of this document.
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3

Terms and definitions

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

ISO, IEC and IEEE maintain terminological databases for use in standardization at the following addresses:

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

— ISO Online browsing platform: available at http://www.iso.org/obp

— IEEE Standards Dictionary Online: available at http://ieeexplore.ieee.org/xpls/dictionary.jsp

© ISO/IEC 2017 - All rights reserved
© IEEE 2017 - All rights reserved
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NOTE Definitions for other terms typically can be found in ISO/IEC/IEEE 24765, available at
<www.computer.org/sevocab>.

31
acquirer
stakeholder that acquires or procures a product or service from a supplier

Note 1 to entry: Other terms commonly used for an acquirer are buyer, customer, owner, purchaser or
internal/organizational sponsor.

[SOURCE: ISO/IEC/IEEE 15288:2015]

3.2

attribute
property of characteristic of an entity that can be distinguished quantitatively or qualitatively ®y-humar] or
automated means

33
base measpre
measure dgfined in terms of an attribute and the method for quantifying it

Note 1 to enfry: A base measure is functionally independent of other measures.

Note 2 to enfry: Based on the definition of “base quantity” in the International~Vocabulary of Metrology - Basic [and
General Con¢epts and Associated Terms, 2012.

3.4
data
collection df values assigned to base measures, derived measures or indicators

3.5
data provifler
individual qr organization that is a source of data

3.6
data store
organized gnd persistent collection of data and information that allows for its retrieval

3.7
decision crfiteria
thresholds,|targets, or patterns_uised to determine the need for action or further investigation, or to describe|the
level of confidence in a given-result

3.8
derived me¢asure
measure thpt isdefined as a function of two or more values of base measures

N 1 A P 4l i, £ ; 1 PP IR | Toade s 11L R Vol W SN | R : d
ote1toen Ty IOaptCO T ONT CTC OCTHIITIOIT 0T GCTTVET QUAITtIty 11T CTC HTteT ITatioar vocaptrary o1 MICtro1ogy pasrcan

General Concepts and Associated Terms, 2012.

3.9
entity
object that is to be characterized by measuring its attributes

Note 1 to entry: An entity can be a process, product, project or resource.

3.10

indicator

measure that provides an estimate or evaluation of specified attributes derived from a model with respect to
defined information needs

2 © ISO/IEC 2017 - All rights reserved
© IEEE 2017 - All rights reserved
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3.11
indicator value
numerical or categorical result assigned to an indicator

3.12
information need
insight necessary to manage objectives, goals, risks and problems

3.13
information product

One-or-more indicators-and-their-associated-interpretations-that address-aninformation-need
r

EXAMPLE A comparison of a measured defect rate to planned defect rate along with an assessment.of\whether or not
the difference indicates a problem.

3.1
mepsurable concept
absjtract relationship between attributes of entities and information needs

3.1p
mepsure, noun
varjable to which a value is assigned as the result of measurement

Notg 1 to entry: The plural form “measures” is used to refer collectively to base measures, derived mleasures and
indjcators.

3.16
mepsure, verb
make a measurement

URCE: ISO/IEC 25000:2014]

Notg 1 to entry: Adapted from thetInternational Vocabulary of Metrology - Basic and General Concepts anfl Associated
Terms, 2012.

indjvidual or orgarization that is responsible for the planning, performance, evaluation and imprpvement of

mepsurement experience base
datp stere that contains the evaluation of the information products and the measurement process as jwell as any

lessons learned during the measurement process
o (=] r

3.20
measurement function
algorithm or calculation performed to combine two or more base measures

3.21

measurement method

logical sequence of operations, described generically, used in quantifying an attribute with respect to a specified
scale

Note 1 to entry: The type of measurement method depends on the nature of the operations used to quantify an attribute.
Two types can be distinguished:

© ISO/IEC 2017 - All rights reserved 3
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— subjective: quantification involving human judgment; and

— objective: quantification based on numerical rules.

Note 2 to entry : Based on the definition of “method of measurement” in the International Vocabulary of Metrology - Basic
and General Concepts and Associated Terms, 2012.

3.22

measurement procedure

set of operations, described specifically, used in the performance of a particular measurement according to a given
method

[SOURCE: Jnternational Vocabulary of Metrology - Basic and General Concepts and Associated Terms, 2(312,
Modified, eflitorially revised.]

3.23
measuremlent process
process fof establishing, planning, performing and evaluating measurement within an"everall project| or
organizatiopal measurement structure

3.24
measurement process owner
individual gr organization responsible for the measurement process

3.25
measurement sponsor
individual @r organization that authorizes and supports the establishment of the measurement process

3.26
measuremlent user
individual @r organization that uses the measurement information products

3.27
model
algorithm dr calculation combining one or more base or derived measures with associated decision criteria

3.28
observatign
instance of ppplying a measurement procedure to produce a value for a base measure

3.29
operator
entity that performs the‘operation of a system

3.30
organizatipnal(unit
part of an ofrganization that is the subject of measurement

3.31
process
set of interrelated or interacting activities that use inputs to deliver an intended result

[SOURCE: IS0 9000:2015 Modified, Notes to entry 1, 2, 3, 4, 5 and 6 have been removed.]

3.32
product
result of a process

Note 1 to entry: Adapted from the definition of “Output” in ISO 9001:2015.

4 © ISO/IEC 2017 - All rights reserved
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3.33

project

endeavor with defined start and finish criteria undertaken to create a product or service in accordance with
specified resources and requirements

Note 1 to entry : A project is sometimes viewed as a unique process comprising coordinated and controlled activities and

composed of activities from the Technical Management Processes and Technical Processes defined in ISO/IEC/IEEE
15288:2015.

[SOURCE: ISO/IEC/IEEE 15288:2015, Modified, Note 1 to entry editorially revised.]

3.3
scalle
ordered set of values, continuous or discrete, or a set of categories to which the attribute is mapped

Notk 1 to entry: The type of scale depends on the nature of the relationship between values en_the scale. Hour types of
scale are commonly defined:

— | nominal: the measurement values are categorical;

— | ordinal: the measurement values are rankings;

— | interval: the measurement values have equal distances corresponding to equal(quantities of the attribute; ang

— | ratio: the measurement values have equal distances corresponding to equal‘quantities of the attribute, wherg the value of
zero corresponds to none of the attribute.

Thesse are just examples of the types of scale. Roberts [17] defines more&ypes of scale. Annex A contains examples|of each type
of sgale.

Notg 2 to entry: Based on the definition of “scale (of a“measuring instrument)” in the International Vpcabulary of
Metirology - Basic and General Concepts and Associated Terms, 2012.

3.3
sernvice
perfformance of activities, work or duties

[SOURCE: ISO/IEC/IEEE 15288:2015, Modified, Notes 1 and 2 to entry have been removed.]

3.3p
stakeholder
indjvidual or organization having a right, share, claim or interest in a system or in its possession of characteristics
thaf meet their needs and-expectations

Notk 1 to entry: Within this document, an individual or organization that sponsors measurement, provides data, is a user
of the measurementyesults or otherwise participates in the measurement process.

[SOURCE:_ISO/IEC/IEEE 15288:2015, Modified, EXAMPLE has been removed and Note 1 to entry has been
ediforially,revised.]

3.37
supplier

organization or an individual that enters into an agreement with the acquirer for the supply of a product or
service

Note 1 to entry: Other terms commonly used for supplier are contractor, producer, seller or vendor.
Note 2 to entry: The acquirer and the supplier sometimes are part of the same organization.
[SOURCE: ISO/IEC/IEEE 15288:2015]

3.38

system

combination of interacting elements organized to achieve one or more stated purposes

© ISO/IEC 2017 - All rights reserved 5
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Note 1 to ent

ry: A system is sometimes considered as a product or as the services it provides.

[SOURCE: ISO/IEC/IEEE 15288:2015, Modified, Notes 2 and 3 to entry have been removed.]

3.39

unit of measurement
particular quantity, defined and adopted by convention, with which other quantities of the same kind are
compared in order to express their magnitude relative to that quantity

[SOURCE: International Vocabulary of Metrology - Basic and General Concepts and Associated Terms, 2012]

3.40
user
individual ¢

[SOURCE: I
3.41

value
numerical

4 Conformance

4.1 Intended usage
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4.2 Tailorfing this document

r group that interacts with a system or benefits from a system during its utilization

50/1IEC/IEEE 15288:2015, Modified, Note 1 to entry has been removed.]

r categorical result assigned to a base measure, derived measure or indicator

ments in this document are contained in Clause 6. There are two ways that an implementation car
fonform to the provisions of this document - full conformance and tailored conformance.

vo criteria for claiming full conformance. Achieving either criterion suffices for conformance, altho
criterion (or criteria) is to be stated in the claim. Claiming “full conformance to tasks” asserts that a
ments of the activities and tasks of the measurement process are achieved. Alternatively, claiming °
e to outcomes” asserts that all of the required outcomes of the measurement process are achieved.

sponsibility of the organization to maintain appropriate evidence of satisfaction of the norma
the purposes of demonstrating conformance.

The process has a set of gbjectives (phrased as “outcomes”) and a set of activities and tasks that represent one
he objectives. Users whosimplement the activities and tasks can assert full conformance to tasks. Some uj
ght have innovatjve.process variants that achieve the objectives (i.e., the outcomes) of the declared s¢
thout implementing-all of the activities and tasks. These users can assert full conformance to the outcomes.
—conformancetto, task and conformance to outcome—are not necessarily equivalent since specific performand

tasks may fequire, in some cases, a higher level of capability than just the achievement of outcomes.

be
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This docum

ent contains a set or activities and tasks that comprise a measurement process that meets the speLific

needs of organizations and projects. An organization tailoring this document may delete content that is not

applicable,

and may also add new activities and tasks.

4.3 Full conformance to outcomes

Full conformance to outcomes is achieved by demonstrating that all of the outcomes have been achieved. In this
situation, the provisions for activities and tasks are guidance rather than requirements, regardless of the verb
form that is used in the provision.
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4.4 Full conformance to tasks

Full conformance to tasks is achieved by demonstrating that all of the requirements of the activities and tasks
have been achieved. In this situation, the provisions for the outcomes are guidance rather than requirements,
regardless of the verb form that is used in the provision.

4.5 Tailored conformance

When this document is tailored per 4.2, the tailored text, for which tailored conformance is claimed, is declared.
Tailored conformance is achieved by demonstrating that the outcomes, activities, and tasks, as tailored, have been

achfieved.

5 | Application of this document

Thip clause presents an overview of the measurement process. The objective is o _orient the uj
dodument so that they can apply it properly within context.

This document defines the activities and tasks necessary to implement a measurement process. An act
of rfelated tasks that contributes towards achieving the purpose and outcames of the measurement p
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and 6.2). A task is a well-defined segment of work. Each activity.is{comprised of one or more
ument does not specify the details of how to perform the tasks included in the activities.

properties of the activities of the measurement process that are defined in this document ar
perties defined in ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207. This means that other propert
'y and exit criteria for each of the activities are not defimedhin this document.

'E 1 This measurement process supports the measurément requirement defined in ISO 9001:2015, 8.2.
'E 2 This document provides an elaboratiof of the measurement process from ISO/IEC/IEEE
IEC/IEEE 12207. More detail is provided via, additional activities and tasks. As part of this elaboration, of

ome (commitment is established and sustained) is added, with associated activities and tasks. This outcome
O/IEC/IEEE 15288 and ISO/IEC/IEEE 12207 at the organization level.

sequenced in an iterative cycle allowing for continuous feedback and improvement of the m
cess. The measurement progcess model in Figure 1 is an adaptation of the Plan-Do-Check-Act cycle
d as the basis for quality'improvement. Within activities, the tasks are also iterative.

“Technical and Management Processes” of an organizational unit or project are not within the s
ument, although'they are an important external interface to the measurement activities that are
document,

b activities are considered to be the Core Measurement Process: Prepare the Measurement P
form. the Measurement Process. These activities are included in the Measurement process in IS

ers of this

vity is a set
rocess (see
tasks. This

e the same
ies such as

15288 and
le additional
is addressed

measurement process consists, of-four activities as illustrated in the process model in Figure 1. The activities

basurement
commonly

rope of this
included in

rocess, and
D/IEC/IEEE

88.and ISO/IEC/IEEE 12207 and mainly address the concerns of the measurement user. The

other two

act

vities, Establish and Sustain Measurement Commitment and Evaluate Measurement, provide a foundation for

the Core Measurement Process and provide feedback to it. These latter two activities address the concerns of the
measurement process owner. They are included in the set of life cycle processes as activities in the Project
Planning process and the Quality Assurance process, respectively. At the organization level, this is handled by the
Life Cycle Model Management process, which evaluates and improves the organization’s processes.

© ISO/IEC 2017 - All rights reserved
© IEEE 2017 - All rights reserved


https://iecnorm.com/api/?name=15a6152854efbe50b15e0381fc188219

ISO/IEC/IEEE 15939:2017(E)

Figure 1 shows that the Core Measurement Process is driven by the information needs of the organization. For
each information need, the Core Measurement Process produces an information product that satisfies the
information need. The information product is conveyed to the organization as a basis for decision-making. The
link between measures and an information need is described as the Measurement Information Model in Annex A.
This annex also includes examples.

Performance of the normative activities and tasks defined in this document satisfies at least the Capability Level 1
requirements in ISO/IEC 33020. However, the guidance included in this document provides the basis for

implementing the measurement process at progressively higher levels of capability.

The proce
emphasize
to improve
hoc manne
the quality
terms of th

Included in
from past

iterations g
organizatio
Base”, only
lessons lea
the measur

Since the p
This docun

¢ definedin this document-includes an-evaluation activitvy —as shawn in Fiogure 1 The intent i
J7 t=]

that evaluation and feedback are an essential component of the measurement process, and should 1
ments of the measurement process and measures. Evaluation can be simple, and performed-in“an
- when capability is low, or it can be quantitative with sophisticated statistical techniques.'to-evalu
of the measurement process and its outputs when capability is high. Measures should be“evaluate
e added value they provide for the organization, and only deployed where the benefit éanbe identifi

to
ead
ad
ate
1 in
ed.

the cycle is the “Measurement Experience Base”. This is intended to captur€. information prodiicts

terations of the cycle, previous evaluations of information products, and“évaluations of previ
f the measurement process. This would include the measures that have béenfound to be useful in
nal unit. No assumptions are made about the nature or technology of this “Measurement Experig
that it be a persistent storage. Artefacts (for example, informatienproducts, historical data,
'med) stored in the “Measurement Experience Base” are intended to'be reused in future iteration
Pment process.

Focess model is cyclical, subsequent iterations may only dipdate measurement products and practi
ent does not imply that measurement products and practices need to be developed and implemer

for each i

eration of the process. The wording used in this{document adopts the convention that ong

implementing the measurement process for the first time (i.€y'the first iteration). During subsequent iterati
this wording should be interpreted as updating or changing documentation and current practices.

The typic
measuremse
document.

A number
products at

This docum

functional roles mentioned in this document are: stakeholder, sponsor, measurement ul
nt analyst, data provider, and measurement process owner. These are defined in Clause 4 of

of work products are produced during the performance of the measurement process. The W
e described in Annex B, and'mapped to the tasks that produce them.

ent includes a set of activities and tasks. Tasks are sometimes broken into lower-level tasks. These

described i

the order in which, they typically are performed. However, iteration from one activity or task

preceding gr following one frequently occurs. The order in which these are presented does not necessarily in
an order of implementation. For each task, one or more normative requirements on the implementation
defined. There is also infermative guidance to help with the interpretation of the normative requirements and
implementgtion in practice. This guidance is presented in italics.

The informptive lists within the tasks in the annexes are not presumed to be exhaustive — they are intended d

ous
the
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are
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as examples

In implementing a measurement process in conformance with this document, the organizational unit shall
perform the activities described below. The “Requirements for Measurement” from the Technical and
Management processes trigger the measurement process.
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6 Measurement process

6.1 Purpose

The purpose of the Measurement process is to collect, analyze, and report objective data and information to
support effective management and demonstrate the quality of the products, services, and processes.

[ISO/IEC/IEEE 15288:2015, 6.3.7.1 and ISO/IEC/IEEE 12207]

6.2 Outcomes

As a result pf successful implementation of the Measurement process:
a) Infprmation needs are identified.
b) An|appropriate set of measures, based on the information needs are identified or developed.
c) Refjuired data is collected, verified, and stored.
d) The datais analyzed and the results interpreted.
e) Infprmation items provide objective information that support decisions.
f) Organizational commitment for measurement is sustained.
g) lddgntified measurement activities are planned.
h) Thg measurement process and measures are evaluated.
i) Improvements are communicated to the meaSurement process owner.

[ISO/IEC/IEEE 15288:2015, 6.3.7.2 and ISO/IEC/IEEE 12207]

6.3 Actiyities and tasks

The project shall implement the following activities and tasks in accordance with the applicable organization
policies and procedures with re§pect to the measurement process.

NOTE 1 THis document pravides an elaboration of the measurement process in ISO/IEC/IEEE 15288 and ISO/IEC/IEEE
12207. It prqvides a more-detailed set of activities and tasks that are aligned with those in 15288 and 12207. Through the rgst
of this docurhent, only thereferences to 15288 are included, since the clause numbering is the same in both documents.

NOTE 2 Clpuse 970fISO 9001:2015 specifies Quality Management System requirements for measurement and monitoring|of
processes and products.

6.3.1 Establish and sustain measurement commitment

In ISO/IEC/IEEE 15288, measurement commitment is established and sustained as part of the Project Planning
and Project Assessment and Control processes.

6.3.1.1  Accept the requirements for measurement

6.3.1.1.1 Identify the scope of measurement

The scope of measurement defines an organizational unit for purposes of this document. This can be a single project,
a functional area, the whole organization, a single site, or a multi-site organization. This consists of projects or
supporting processes, or both.

10 © ISO/IEC 2017 - All rights reserved
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The scope of the organizational unit can be identified through interviews and the inspection of documentation, such
as organizational charts.

In addition, all stakeholders need to be identified. For example, these can include project managers, the Information
Systems manager, or the head of Quality Management. The stakeholders can be internal or external to the

organizational unit.

The purpose and information needs for measurement are identified by the stakeholders.

6.3.1.1.2  Establish commitment of management

Commitment is established when “Requirements for Measurement” are defined (see Figure 1).
This includes the commitment of resources to the measurement process and the willingness fo mfintain this
commitment. For example, one way the organizational unit establishes its commitment is through a measurement

policy for the organizational unit, allocation of responsibility and duties, training, and thé.ajlocation of|budget and
othpr resources. Commitment often comes in the form of a contract with an acquirer requiring measuremént.

6.3]1.1.3 Communicate commitment to the organizational unit

Thik can be achieved, for example, through organizational unit-wide announcenients or newsletters.
6.3{1.2  Assign resources

6.3{1.2.1  Assign responsibility for measurement
Thq sponsor of measurement assigns this responsibility ta’ sompetent individuals. Competence includes khowledge of
the| principles of measurement, how to collect data~perform data analysis, and communicate the fnformation
products. At a minimum, individuals are assigned the‘tesponsibility for the following typical roles:
— | measurement user; and

— | measurement analyst.

Thq number of typical roles shown above does not imply the specific number of actual roles or numbé¢r of people

needed to perform the roles. The mumber of people is dependent on the size and structure of the organiztional unit.
Thgse roles could be performed by as few as one person for a small project.

6.3{1.2.2 Provide reSources to plan, perform, and evaluate measurement

Thq sponsor of measurement is responsible for ensuring that resources are provided. Resources include funding and
staff- Resource allocations are updated as needed.

6.3|2 Prepare for measurement

Thik activity consists of the following tasks.

[ISO/IEC/IEEE 15288:2015, 6.3.7.3 a)]

Information products and evaluation results in the “Measurement Experience Base” are consulted during the
performance of this activity.

Examples of the measurement planning details that shall be addressed during this activity are described in
Annex F.
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6.3.2.1 Define the measurement strategy

[ISO/IEC/IEEE 15288:2015, 6.3.7.3 a) 1)]

This includes details covering:
— roles, responsibilities, accountabilities and authorities;
— activities appropriate for suppliers or subcontractors;

— theflow of information between levels in the supply chain, and the flow of information to decision makers;

— idpntification of resources; and

— infegration with other processes.

6.3.2.2 Describe the characteristics of the organization that are relevant to measuremeént

[ISO/IEC/IEEE15288:2015, 6.3.7.3 a) 2)]

This includgs the characteristics that are relevant to selecting measures and interpreting the information prodycts.
The organization provides the context for measurement, and therefore it is important to make explicit this confext
and the adsumptions that it embodies and constraints that it imposes. Gharacterization can be in term§ of
organizatiopnal processes, application domains, technology, interfaces “amongst divisions/departments pnd
organizatiopnal structure. Processes can be characterized in the form of a descriptive process model.

It is importqnt to take the organization characterization into accountin all subsequent activities and tasks.

6.3.2.3 dentify and prioritize the information needs

NOTE THe information needs are based on the organizatioit's business objectives, the project objectives, identified risks,
and other itgms related to project decisions.

[ISO/IEC/IEEE 15288:2015, 6.3.7.3 a) 3)]

6.3.2.3.1 | Identify Information needs

Information needs originate from the‘technical and management processes. The information needs can be derjved
from the bufiness, organizational, regulatory (such as legal or governmental), product or project objectives.

Information needs often address questions such as: “How do I get insight into the likelihood of meeting the technlical
objectives?| “How do L kmow the status of implementation?”, “How do I evaluate product quality dufing
development?”, or “Howsdo I estimate the productivity for a future project?”

Useful guidqince pn\isks that are a source for information needs can be found in ISO/IEC/IEEE 16085.

6.3.2.3.2 | Prieritize-identified-information-needs

This prioritization is normally accomplished by, or in conjunction with, the stakeholders. Often, only a subset of the
initial information needs are pursued further. This is particularly relevant if measurement is being tried for the first
time within an organization, where it is preferable to start small.

An example of a simple and concrete prioritization approach is to ask a group of stakeholders to rank the information
needs. For each information need calculate the average rank. Then order the average ranks. This ordering provides a
prioritization of the information needs.

6.3.2.3.3 Select information needs to be addressed

From the prioritized information needs, a subset is selected to be addressed during the measurement process. This

selection is likely driven by a trade-off among resource constraints, and criticality/urgency of information needs.
12 © ISO/IEC 2017 - All rights reserved
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In some large development efforts, information that is needed later is identified, but not fully defined nor
implemented until it is required by the measurement users.

6.3.2.3.4 Record and communicate selected information needs

No assumptions are made about the type of records. It can be paper or electronic. It is only necessary that the record
is retrievable.

The selected information needs are communicated to all stakeholders. This is to help ensure that they understand
why certain data is to be collected and how they are to be used.

6.3{2.4  Select and specify measures that satisfy the information needs

[ISO/IEC/IEEE 15288:2015, .3.7.3 a) 4)]

6.3|12.4.1 Identify candidate measures that satisfy the selected information needs

Thqre needs to be a clear link between the information needs and the candidate medstres. Such a link can be made
using the measurement information model described in Annex A.

New measures need to be defined in sufficient detail to allow for a selectiajy decision. See the Bibliography for other
doduments that define some commonly used measures.

A npw measure can involve an adaptation of an existing measure.

6.3[2.4.2 Select measures from the candidate measures

Thq selected measures reflect the priority of the information needs. Further example criteria for the |selection of
megqsures are included in Annex C.

Context information is necessary to interpret or.normalize measures. For example, when comparing “lines of code”

from different sources, the programming language is specified. As another example, when comparing réquirements
infqrmation from different sources, attributés of the system are specified.

6.312.4.3  Specify selected measures

Medqisures that have been selécted are fully specified. This includes measure name; the unit of measune; a formal
definition; the method of data-collection, storage, and analysis; and the link to the information need.

Thqg formal definition describes how the values are to be computed, including input measures and censtants for
derfved measures. Soime definitions already exist in the “Measurement Experience Base”.

Thq method ©f,data collection can be, for example, a performance analysis or diagnostic data capture fool, a data
collectionferm, or a questionnaire.

Annex@/provides guidelines for linking the measures to the information needs through the measurement jnformation
model.

6.3.2.5 Define data collection, analysis, access, and reporting procedures

[ISO/IEC/IEEE 15288:2015, 6.3.7.3 a) 5)]

6.3.2.5.1 Define procedures for data collection, storage, access, and verification

The procedures specify how data is to be collected, as well as how and where they are to be stored, accessed, and
verified. Data verification can be accomplished through an audit. See Annex F for more detailed candidates of items to
be defined.
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Define procedures for data analysis and reporting of information products

The procedures specify the data analysis method(s) and methods for reporting the information products.

The range of tools that are needed to perform the data analysis is identified.

6.3.2.5.3

Define configuration management procedures

Items such as the raw data, information products, and selected information needs are placed under configuration
management. This can be the same configuration management procedure used in other parts of the organization.

NOTE Sep the Configuration Management process in ISO/IEC/IEEE 15288 for more information.
6.3.2.6 Define criteria for evaluating the information items and the measurement process

[ISO/IEC/IEEE 15288;2015, 6.3.7.3 a) 6)]
6.3.2.6.1 | Define criteria for evaluating information products

These criter

sufficient q
process, an(

The criterid
Example cr
reliability o]
new criterid

6.3.2.6.2

The criterid
Examples o
Annex E. H|
measureme

ia would allow one to determine whether the data that are needed have been collected and analyzed |
Lality to satisfy the information needs. The criteria need to be defined dt the beginning of the projec
| act as success criteria.

need to be defined within the context of the technical and business objectives of the organizational
teria for the evaluation of information products are the accuracy of a measurement procedure and
f a measurement method. Further criteria are included in Annex D. However, it is often necessary to de|
and measures for evaluating the information products:

Define criteria for evaluating the measuremnient process

need to be defined within the context of thé‘technical and business objectives of the organizational y
f such criteria are timeliness and efficienejrof the measurement process. Further criteria are provide
pwever, it is sometimes necessary to’define additional criteria and measures for evaluating
it process.

vith
t or

nit.
the
fine

nit.
 in
the

6.3.2.7

dentify and plan for the enabling systems or services to be used

[ISO/IEC/IEEE 15288:2015, 6.3.7.3 a

7]

Enabling sy

information.

6.3.2.8

This task is

Ktems or servicesfor-measurement include the tools and services used to collect, store, analyze, and ref

Review, approve, and provide resources for measurement tasks

cavered in the Project Planning process, in ISO/IEC/IEEE 15288.

ort

6.3.2.8.1

Review and approve measurement planning

The measurement planning tasks constitute all tasks from 6.3.2.1 to 6.3.2.6. The results of measurement planning
include the data collection procedures, storage, analysis and reporting procedures, evaluation criteria, schedules and
responsibilities. Details of the elements of measurement planning are included in Annex F.

Measurement planning takes into consideration improvements and updates proposed from previous measurement
cycles (“Improvement Actions” in Figure 1), or projects, as well as relevant experiences in the “Measurement
Experience Base”. Criteria such as the feasibility of making changes to existing plans in the short-term, the
availability of resources and tools for the realization of changes, and any potential disruptions to projects from which
data is collected is considered when selecting proposed improvements to implement.
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If measurement planning information already exists, for example, from a previous measurement cycle, then the plan
only needs to be updated as opposed to being “developed”. Also, if measurement planning information already exists,
then some of the elements in Annex F are not necessary. For instance, if an update involves deleting a measure, then a
pilot implementation of the changes is not necessary.

Stakeholders review and comment on the measurement planning information. The sponsor of measurement then
reviews and approves the measurement planning information. Approval demonstrates commitment to measurement.

6.3.2.8.2 Provide resources for implementing and evaluating measurement tasks

Tha-easurement-planning-trfermationis-agreed-to-by-the-management-of- the-organizationawit—and resources
alldcated. For approval, the planning information often undergoes a number of iterations. Note that medsurement is
oftdn piloted on individual projects before committing to organization-wide use. Therefore, resource’ ayailability is
staged in this case.

6.3{2.9 Acquire and deploy supporting technologies

6.3{2.9.1 Evaluate and select appropriate supporting technologies

Supporting technology consists of, for example, automated tools and training courses.

Thq types of automated tools that are often needed include graphical-preSentation tools, data analysis tools, and
datpbases. Tools for collecting data also are required. This involvessthe’modification or extension of existing tools,
and the calibration and testing of the tools.

Baded on the evaluation and selection of supporting techuologies, the measurement planning infprmation is
sonjetimes updated.

6.3{2.9.2 