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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or

IEC participate in the development of International Standards through technical committees

establish
technica
and non
technolo

Internatiq
The mai
Standarg
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patent rights. ISO and IEC shall not be held responsible for identifying any op-all such patent rights.

ISO/IEC

Subcominittee SC 7, Software and systems engineering.

ISO/IEC
measure

— Part

— Part

— Part

— Part

— Part

— Part

This sec
revised.

ed by the respective organization to deal with particular fields of technical activity. ISO and JEC
committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,Part 2.
h task of the joint technical committee is to prepare International Standards. Draft International

s adopted by the joint technical committee are circulated to national bodies for.voting. Publication as
ational Standard requires approval by at least 75 % of the national bodies castihg a vote.

—h

is drawn to the possibility that some of the elements of this part of do€dment may be the subject g

14143-6 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technolog)

14143 consists of the following parts, under the general title Information technology — Software
yment — Functional size measurement:

1: Definition of concepts

2: Conformity evaluation of software sizemeasurement methods to ISO/IEC 14143-1

3: Verification of functional size meastrement methods [Technical Report]

4. Reference model [Technical\Report]

5: Determination of functional domains for use with functional size measurement [Technical Report]
6. Guide for use of {SO/IEC 14143 series and related International Standards

bnd edition cancels and replaces the first edition (ISO/IEC 14143-6:2006), which has been technically
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2012(E)

Functional Size Measurement (FSM) is a technique used to measure size of software by quantifying the
Functional User Requirements of the software. The first published method to embrace this concept was
Function Point Analysis, developed by Allan J. Albrecht in the late 1970s. Since then, numerous extensions

=
f

P

OO = >

—]

S

nd variations of the original method have been developed. In the Tield of ISO/IECT Infernational Stan
bllowing Functional Size Measurement-related International Standards and Technical Reports, hé
ublished:

- ISO/IEC 14143 series, parts 1 to 5,

- ISO/IEC 19761 (COSMIC method),

- ISO/IEC 20926 (IFPUG method)

- ISO/IEC 20968 (Mk Il method),

- ISO/IEC 24570 (NESMA method), and

- ISO/IEC 29881 (FISMA method).

his part of ISO/IEC 14143 was established to provide FSM'Method users and developers with a gu

ow these International Standards and Technical Reporis relate to each other and how to use them.

ne characteristics of the software as well as-the development, maintenance and support activities
he three types of International Standards and Technical Reports related to the definition and u
nd/or Functional Size Measurement (FSM).are:

) Concept Standards: Describe concepts and provide definitions,

) Supporting Standards: Supply information to assist in the evaluation of Functional Size Meas
Methods (FSMM) and examples of the software domains that they measure, and

Method Standards:(Define instances of FSMMs.

ny FSMM, othef-than the Method Standards, can be used to measure FS as long as it con
5O/IEC 141435N/FSMMs can vary in their capability to measure software in different domains. T
efore deciding on which FSMM to use, it is advisable to assess the capability of the method to ad
ze the sgftware to be measured.

his<part of ISO/IEC 14143 provides guidance on how to select a suitable FSMM using all FSH
tandards.

ards, the
ve been

ide as to

he Functional Size (FS) obtained by measuring a\piece of software, contributes to a better understanding of

thereof.
se of FS

surement

forms to
herefore,
equately

-related

The FS results obtained from applying the selected FSMM can be used for a variety of purposes throughout
the lifecycle of the software. This part of ISO/IEC 14143 also provides illustrative examples of how to use FSM
and functional size to manage aspects of software development and maintenance.

© ISO/IEC 2012 — All rights reserved
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INTERNATIONAL STANDARD ISO/IEC 14143-6:2012(E)

Information technology — Software measurement — Functional
size measurement

Part 6:
uide for use of ISO/IEC 14143 series and related International
$tandards

1 Scope

—

his part of ISO/IEC 14143 provides a summary of the FSM-related standards and the relationship bgtween;

Q

) the ISO/IEC 14143 series FSM framework International Standards that provide the definitions and
concepts of FSM, and conformity and verification of FSMMs, and

H) the ISO/IEC standard FSMMs, i.e. ISO/IEC 19761, ISOAEC 20926, ISO/IEC 20968, ISO/IEC 24570 and
ISO/IEC 29881.

—

his part of ISO/IEC 14143 also provides a process to-assist users to select and develop an FSMM that meets
heir requirements as well as providing guidance on-how to use FS. FSMMs include, but are not limited to,
BO/IEC 19761, ISO/IEC 20926, ISO/IEC 20968,:1SO/IEC 24570 and ISO/IEC 29881.

—_—

=

OTE An FSMM is a software sizing method that conforms to the mandatory requirements of ISO/IEQ 14143-1.
ecommending a specific FSMM is outside the scope of this part of ISO/IEC 14143.

il

Tlhe audiences of this part of ISO/IEC)14143 are:
e users and potential users of FSM; and

e developers of annFSMM.

Abbreviated terms

D)

BFC Base Functional Component

HS Functional Size

SM Functional Size Measurement
FSMM Functional Size Measurement Method
FUR Functional User Requirements

RUR Reference User Requirements

© ISO/IEC 2012 — All rights reserved 1
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3 FSM related standards (ISO/IEC 14143 series), FSMM standards, and their
interrelationships

3.1 Outlines of FSM related standards

3.1.1 Overview

FSM is

an approach used to measure software size by quantifying the FUR of the software. Over time

numerous methods have been devised to do this of which five of them conform to ISO/IEC 14143-1 became

the Inter
focus on

ISO/IEC
series) h

The follo

NOTE

3.1.2 |§

ISO/IEC
Reports

ISO/IEC

a) Defir

b) Chanacteristics of FSMMs

c) Requtirements for FSMMs

d) Proc

national Standards. Although these methods vary in the rules they use to measure software, they,dll
measuring FUR of software.

14143-1 defines concepts of FSM and FSMM. Subsequent parts of ISO/IEC 14143 (ISO/IEC 14143
bve been developed to evaluate FSMMs.

wing clauses outline these FSM related standards.
For copies of the Scope clauses of the FSM related standards, refer to Annex A of this-part of ISO/IEC 14143
BO/IEC 14143-1

14143-1 is a Concept Standard and is a basis for other International Standards and Technical
hat are categorized as Supporting Standards and Method Standards.

14143-1 is the foundation standard of the series and has the following contents;

itions

ess for applying an FSMM

f) Con

ISO/IEC

3143 |
ISO/IEC
ISO/IEC
NOTE

ISO/IEC

labeling conventions
rmity evidence

14143-1 is an International Standard.
O/IEC 14143-2
14143-2 is'a Supporting Standard.

14143¢2 defines processes to check conformity of a Candidate FSMM with ISO/IEC 14143-1.

C 4 143=2 s Tecommended:

14143-2 has the following contents;

a) Evaluator characteristics

b) Inputs to conformity evaluation

c) Tasks and steps of the conformity evaluation procedure

d) Con

formity evaluation outputs

© ISO/IEC 2012 — All rights reserved
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e) Conformity evaluation result

In addition, there are the following annexes;

a) Evaluator capability (Informative)

b)

c) Example of a conformity evaluation report (Informative)

Example of a conformity evaluation checklist (Informative)

ISO/IEC 14143-6:2012(E)

ST O T =

I
o

SO/IEC 14143-2 is an International Standard.

.1.4 ISO/IEC TR 14143-3

BO/IEC TR 14143-3 is a Supporting Standard.

bcommended.
BO/IEC TR 14143-3 has the following contents;
) Verification team competency and responsibility
) Verification inputs
Verification procedure
) Verification outputs
h addition, it includes the following annexes;
) Presentation of test requests (Normative)
) Verification methods (Normative)
Example of a verificationreport (Informative)

BO/IEC TR 14143-3ds-a’Type 2 Technical Report.

1.5 ISO/IEC TR 14143-4

5O/IEC TR14143-4 is a Supporting Standard.

or FSMM users wanting to evaluate the most suitable method for their needs or for developers wh¢ want to
heck their FSMM performance claims, ISO/IEC TR 14143-3 provides a process, to assess the performance
roperties of an FSMM. While there are many ways to do the verification, the’use of ISO/IEC TR 14143-3 is

BOAEC TR 14143-4 provides a collection of Reference User Requirements (RUR), which are Jseful for
oMmparing the FSM results among FSMMs. It also contains guidance on selecting Reference |[FSMMs.

Together with ISO/TEC TR 14143-3, it enables the collection of normative, quantitative evidence of the
performance of the FSMM.

ISO/IEC TR 14143-4 has the following requirements;

a

b

) Reference User Requirements

) Reference FSMMs

In addition, it includes the following example Reference User Requirements in annexes;

a

) Business application RUR (Normative)

© ISO/IEC 2012 — All rights reserved
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b) Real time / Control RUR (Normative)

c) RUR reference list (Informative)

ISO/IEC TR 14143-4 is a Type 2 Technical Report.
3.1.6 ISO/IEC TR 14143-5

ISO/IEC TR 14143-5 is a Supporting Standard.

—h

ISO/IEC|TR 14143-5 was developed to describe the Functional Domains (“software types”) to which a piece ¢
software| belongs or to which an FSMM can declare its applicability (as required by ISO/IEC 14143-1).
ISO/IEC|TR 14143-5 provides a means to determine Functional Domains by describing the characteristics ¢f
Functionpl Domains and the procedures by which characteristics of FUR can be used to determine Eunctional
Domaing. Two example methods for implementing these characteristics and procedures are provided in the
Informative Annexes.

ISO/IEC[TR 14143-5 provides a process by which to define Functional Domains.
ISO/IEC|TR 14143-5 has the following contents;

a) Gerferal requirements for Functional Domains

b) General requirements for characteristics of Functional Domains

c) Detérmining the Functional Domain for a given set of FUR

d) Detgérmining the applicability of an FSMM to a particular Eanctional Domain
e) Example Functional Domain categorization methods

In additign, it includes the following informative annexes;

a) CHAR Method to determine Functional Dofnains (Informative)

b) BFC|type method to determine Fungtional Domains (Informative)

ISO/IEC|TR 14143-5 is a Type 2 Technical Report.
3.2 Olitlines of standardized FSMMs

3.21 Method Standards
ISO/IEC Jprovides.five standardized FSMMs. They are;

— ISO/|[EC 19761 (COSMIC method),

— ISO/IEC 20926 (IFPUG method),

— ISO/IEC 20968 (Mk Il method),

— ISO/IEC 24570 (NESMA method), and
— ISO/IEC 29881 (FISMA method).

NOTE For ease of readability, the current collection of five ISO FSMMs as outlined above will be referred to as
“existing ISO/IEC-standardized FSMMs” from this point forward except where a single FSMM is referred.

4 © ISO/IEC 2012 — All rights reserved
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3.2.2 ISO/IEC 19761

ISO/IEC 19761 is the transposition of COSMIC method. This FSMM assumes that software consists of
functional processes that, in turn, consist of data movements, categorized into Entry, or data input type (E),
Exit, or data output type (X), Read, or data read type (R) and Write, or data write type (W). In the COSMIC
method, the measurement unit is an instance of a data movement, of any of the four types recognized by the
COSMIC method.

This FSMM is applicable to both application software, real time software, and hybrids of those.

NOTE The Common Software Measurement International Consortium (COSMIC) maintains the COSMIC-mgthod.

3.2.3 ISO/IEC 20926

BO/IEC 20926 is the transposition of the IFPUG functional size measurement method; This FSMM pssumes
pat software consists of BFC types of External Input (El), External Output (EQ)NExternal Inqujry (EQ),
nternal Logical File (ILF), and External Interface File (EIF).

[ —

Tlhese five elements are BFCs for the FSMM.
Tlhis FSMM is applicable to all functional domains.

NOTE The International Function Point Users Group (IFPUG) maintains_the IFPUG method.

3.2.4 ISO/IEC 20968

BO/IEC 20968 is the transposition of Mk Il Function Point-Analysis (Mk Il method). This FSMM assumes that
pftware consists of logical transactions and measures the number of input data element types (Ni), entity
pes referenced (Ne) and output data element types\(No).

=

Tlhis FSMM is applicable to any software type.where logical transactions can be identified.

NOTE The UK Software Metrics Association (UKSMA) maintains the Mk Il method.

3.2.5 ISO/IEC 24570

BO/IEC 24570 is the transposition of NESMA software sizing method. This FSMM assumes that|software
onsists of BFC types of External Input (El), External Output (EO), External Inquiry (EQ), Internal Logical File
LF), and External Interface File (EIF).

—~ O

—

he NESMA FSMWMhprovides two extra methods of measuring software sizes for use in the early stages of
pftware development:

(7))

gd) The eStimated function point count,

b) Ahe’indicative function point count.

NESMAFSMMIsIm principte appiicabte to aftfunctiomat domams.———————______________
NOTE The Netherlands Software Metrics Users Association (NESMA) maintains the NESMA method.
3.2.6 ISOIJ/IEC 29881

ISO/IEC 29881 is the transposition of FISMA Functional Size Measurement Method Version 1.1. This FSMM
assumes that software consists of seven distinct BFC classes of Interactive end-user navigation and query
services (q), Interactive end-user input services (i), Non-interactive end-user output services (0), Interface

services to other application (t), Interface services from other applications (f), Data storage services (d), and
Algorithmic and manipulation services (a).

© ISO/IEC 2012 — All rights reserved 5


https://standardsiso.com/api/?name=5c1a759b124cdc60575ebab82956a404

ISO/IEC 14143-6:2012(E)

NOTE 1

FiSMA 1

Each BFC class consists of several BFC types, and there are 28 BFC types in total.

.1 is applicable to measure all software in any functional domain. FiISMA 1.1 has no limitations related

to the type or quality of software to be measured.

NOTE 2

The Finnish Software Measurement Association (FISMA) maintains the FiISMA method.

3.3 Relationship between FSM related standards

This clat

se describes the rnlnfinnehiln among the ESM related standards

ISO/IEC
software
foundatiq

FSMM u
ISO/IEC

14143-1 defines FSM and describes the characteristics of an FSMM and the requirements~that
sizing method must exhibit in order to be recognized as an FSMM. ISO/IEC 141431 is th
n standard for FSM related ISO/IEC standards.

[CEEY]

sers need to evaluate the most suitable method for their needs by first ensuring that'it conforms tp
14143-1 and then verifying the match of the method’s capabilities to their needs.

require
recomm

A CandniI:te FSMM can claim to be an FSMM only when it has been assessed to conform to the mandator

Once a (
its perfor

When as
ISO/IEC
the refer
provides

An impo
the Fung
Function

ISO/IEC
in selecti

Figure 1

n <

nts of ISO/IEC 14143-1. While there are many ways to do the assesstment, ISO/IEC 14143-2 i
nded as the ISO/IEC standardized one.

Landidate FSMM has been qualified as an FSMM against the requitements of ISO/IEC 14143-1, thep
Imance can be assessed using ISO/IEC TR 14143-3.

sessing the performance of an FSMM, it is useful to apply.the FSMM to standardized sets of FUR.
TR 14143-4 provides such standardized FUR. ISO/IEC<TR 14143-4 also offers the means to obtainp
ence measurement cases to compare the measurement results of FSMMs among themselves.
RUR.

—

tant requirement of users or developers of FSIWIMs is an ability to identify applicability of the FSM {
tional Domain of the software they are measuring. ISO/IEC TR 14143-5 describes how to defin
bl Domains.

D O

14143-6 provides the guide for using‘the FSM related standards as well as a process to assist users
hg the most appropriate FSMM for their needs.

illustrates the relationship-between FSM related International Standards stated in the text above.

© ISO/IEC 2012 — All rights reserved
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Figure 1 — Relationship between FSM related International Standards
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3.4 Guidelines for usage of FSM related standards

This clause gives a brief explanation of each ISO/IEC FSM related standard from the point of view of FSM
users and FSMM developers.

3.4.1 Guidelines for FSM users

When users choose and adopt one or more FSMMs,

a) ISOUEC 14143-1 is used to understand the definition and characteristics of FSMMs_

b) ISOJIEC 14143-2 is used to check the conformity of the FSMMs to ISO/IEC 14143-1,

c) ISOfIEC TR 14143-3 is used to verify the claims (i.e. performance properties) of each FSMM_and/or tp
congluct tests requested by the verification sponsor,

d) ISO[IEC TR 14143-4 provides standard sets of RUR to compare the measurement results among
FSNIMs,

=

e) ISO[IEC TR 14143-5 can be used to determine Functional Domains by evaluating characteristics ¢
FUR, and

f)  ISO[IEC-standardized FSMMs are available to be assessed, verified,,compared and selected.

3.4.2 Quidelines for FSMM developers

When F$MM developers are designing a Candidate FSMM,
a) ISO[IEC 14143-1 is used to understand the definition and characteristics of FSMMs,

b) ISOfIEC 14143-2 is used to check the conformity of the Candidate FSMM to ISO/IEC 14143-1,
c) ISOJIEC TR 14143-3 is used to verify claims.made by the FSMM (e.g. performance properties),

d) ISO[IEC TR 14143-4 is used to obtainthe reference measurement results to evaluate the Candidate
FSNIM, and

e) ISO[IEC TR 14143-5 is used~te’describe the Functional Domains to which the Candidate FSMM is
applicable.

4 Use of FSM and FS

4.1 Ovyerview

=

This clayse describes some uses for FSM and FS. It is neither intended to be a manual for the use of FSM ng
is it intended to be exhaustive

The uses of FSM and FS are organized into two parts: uses for project management and uses for
performance management.

NOTE1  An FSMM can be used to achieve a resultant Functional Size (FS). In the following clauses, the use of FSM
and FS is described, not the use of FSMMs.

NOTE 2  The user needs for software may include non-functional requirements (refer to ISO/IEC 14143-1), in addition
to the FUR. Some methods for sizing software consider these non-functional requirements through the use of one or more
steps additional to those needed for FSM. These additional steps are not part of the process of applying an FSMM (refer
to ISO/IEC 14143-1), but may contribute to the practical use of FS as described in the subclauses which follow.

8 © ISO/IEC 2012 — All rights reserved
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This description of the uses of FSM and FS addresses how FS could be applied to the management and
control of software projects.

4.2.1 Project resource forecasting

For new development and enhancement projects, an algorithmic forecasting model can be constructed from
varlous types of data collected from a sample of completed prOJects for example FS, non-functional user

N

o =

to the model:

) FS of the software;

Requirements) and demographic characteristics; and

the expected “project delivery rate” for this type of software development.

bmputing environment changes (such as the addition of new types of data storage devices).

S >

F
A
"

%w%/entory of BFCs agreed {0 by the users and the software supplier. For each change to this set of H

4.2.4 Package functionality fit

.2.2 Tracking the progress of a project

t an early point in a software project’s lifecycle, FSM'can create an inventory of BFCs for the develo
nhancement of software. The project manager can use this inventory to track and communicate the

the project, firstly, by tracking changes to_the target set of BFCs (that is, by identifying BFCs ag
eleted from the inventory) and secondly, by noting BFCs which have and have not been develo
roject’'s progress can then be communicated as the percentage of target BFCs which have [
ilestone or have been completed.

.2.3 Managing scope change
t an early point in a software project’s lifecycle, FSM can determine the scope of the software by crg

uld be calculated_and entered into an estimating model to forecast the effort and schedule img
pact could be uséd\to negotiate modifications to the software scope and project plan.

SM can.assist in expressing the fit of the functionality provided by a package to the functional requ
n FS ‘could be measured for the functional requirements. An FS could also be calculated for the f

bquirements satisfied by the package. The degree of fit could be expressed as the proportion of the f|

pressed as
nfluence
s can be
lormation

) the expected influence of non-functional user requirements (e.g. Quality Requirements Technical

OTE Software enhancement is the process of modifying software to’add, change, and delete user furjctionality,
hereas software maintenance is the process of modifying software to-eorrect defects, improve performance, and support

pment or
progress
ded and
ped. The
assed a

pating an
FCs, FS
act. The

rements.
unctional
Linctional

requirements satisfied.

4.2.5 Post-mortem analysis

Actual cost, resources and effort related to the development and enhancement of delivered FS should be
recorded to make them comparable with other projects.
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4.3 Performance management
This clause addresses how FSM and FS could be applied to forecasting resource usage and the management

of performance. This typically involves the use of FS as a normalizing factor and the collection of a large
amount of data to create models.

4.3.1 Productivity management

FS can aSS|st W|th managmg the productivity of software development enhancement and mamtenance

manipulgting those characteristics and monitoring the productivity trends of future software prejects to see |if
the desired effect has been achieved.

4.3.2 Quality management

FS can fassist with managing the number of defects. Defect density (the ratio ‘of the number of defects
identified within a period of time to FS) could be analyzed to determine which“demographic characteristics
have the greatest impact on defect density. Defect density could be managed by manipulating thosge
charactefistics and monitoring the defect density trends of future software, projects to see if the desired effegt
has been achieved.

4.3.3 Qrganizational maturity and process capability

FSM can provide a base of quantitative measurement necessary to support higher levels of organizational
maturity pr process capability.

4.3.4 Accounting for an organization’s software asset

An FS qould be measured for part or all .of ;an organization’s application portfolio and entered into a
estimatirlg model to determine the software asset value or the total cost of replacement, re-engineering, ¢
outsourcjng.

=S

4.3.5 Budgeting for maintenance

FSM carn assist with budgeting-for the maintenance of an organization’s software portfolio. The total FS of
software| portfolio, as welt_as the maintenance cost or effort per unit of FS, could be monitored. Thi
informatipn could be used\to forecast maintenance budgets.

(2]

4.3.6 (Qontract management

FSM can bewsed as part of managing the cost and schedule of software development by software suppliers.

5 FSMM selection and development processes

5.1 Outline
This clause describes the use of ISO/IEC 14143 series to assist in the following processes:

a) a process to assist a user to select an FSMM to ensure that the FSMM satisfies the requirements of the
user, and
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b) a process to assist FSMM developers to create one that conforms to ISO/IEC 14143-1, and that it is an
effective FSMM for the domain for which it is applicable.

5.2 Process to select a suitable FSMM

5.2.1 Overview of FSMM selection process

This clause describes a process to assist a user to select an FSMM that meets their needs, using
ISO/IEC 15939 [7]. ISO/IEC 15939 describes a process for measures selection. As FSMM selection is a

ProCesS 1o Thoose a method that provides measurs(s); the fottowing ttems of clause At of TSOREC 15939 are
required for FSMM selection.
g) characterization of organizational units,

B) identification of information needs, and

d) selection of measure.

I

or the purposes of this part of ISO/IEC 14143, a process that is customized from the above fgr FSMM
election is called “FSMM selection process”. The outline of the process)is shown in Figure 2. Bxamples
escribed in this section can be found in Annex F of ISO/IEC 15939.

o O»n

@ FSMM selectionprocess (5.2.2)
Characterization of organizational units (5.2°2)1)
Identification of information needs (5.2:2,2)
Selection of the FSMM (measure) (5.2.3)

Identify available FSMMs‘to‘be used (5.2.3.1)

Candidates can be existing ISO/IEC-standardized FSMMs or other
FSMMs whieh conform to ISO/IEC 14143-1

Select the mostappropriate FSMM (5.2.3.2)

Documentthe results (5.2.3.3)

Figure 2 — Outline of FSMM selection process

5.2.2 FSMM selectionprocess

.2.2.1  Characterization of organizational units

he requirements for an effective FSMM will be different, for different organizations, depending on thie type of
ftware {o_be measured and the accuracy required for the measurement result. The most suitable FSMM is
Iso dependent on how the resultant FS will be used. For instance, financial organizations typically select
SMMs that accurately and repeatably measure Management Information type software (MIS). In |contrast,
emical plants would require FSMMs that can be applied to Functional Domains that could be des¢ribed as
being ‘Real time’. Therefore, FSMM selection starts with the categorization of an organization’s software into
Functional Domains. If an organization required FSM results for benchmarking productivity against industry
figures then a commonly used FSMM would be more suitable than one that had no industry figures available.
If an organization only required rough figures, then this would reduce the accuracy required for an FSMM
when assessing its capabilities using ISO/IEC TR 14143-3.

The following analysis process facilitates the selection of an appropriate FSMM.

a) Identify the area(s) of the organization to be measured and categorize their software into Functional
Domains using ISO/IEC TR 14143-5. Functional Domains could be categories such as MIS, Real time,
Scientific, and Infrastructure.
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b)

d)

5.2.2.2 Identification of information needs

This clayse describes a process to define and establish the requirements for the\most appropriate FSMI
based oph the analysis of organizational characteristics stated in 5.2.2.1. The~information needs of the
organizafion are prioritized and rated during the analysis.

NOTE An example of rating is “essential’, “desirable”, “preferable” and “unnecessary.” “High”, “Medium” and “Low” {s
another ekample.

a)

b)

5.2.3 Selection of the FSMM

5.2.3.1 | Identify available FSMMs to be used

Select onme or more"FSMMs based on the analysis done in 5.2.2.2. The following should be taken into account:

a)

b)

c)

12

Determine the type of software procurement process utilized by the organization, for example, in-house
development, purchased off the shelf packages or outsourced third party development. The procurement
process assists in determining the scope of the software activities that the FSMM is required to measure
and the purpose of the measurement.

Identify which of the processes defined in ISO/IEC 12207 [1] are used by the organization and are within
the scope of activities covered by the FSM. Processes could include planning, acquisition, design,
implementation and asset management. Organization specific processes could be used, however, it is
highly desirable to use processes that are defined in ISO/IEC 12207.

Estgblish the performance of the organization’s measurement process using ISO/IEC 15939 as a guidg
The| measurement capability of an organization affects the level of accuracy and amount of informatio
that|needs to be collected. It also impacts the selection of the measurement personnel and thecrequire
skill| levels in information technologies. Measurement results may differ depending on the, level
expertise of the people doing the measurement, the time available for the measurement and the
purgose for measurement.

A o N g

sy

Analyze the purpose for which the FS results will be useds.For this analysis, it is useful to develop anfd
priofitize a list of purposes of FS.

Identify performance requirements such as repeatability, accuracy, convertibility, sensibility or ability ¢f
discrimination and adaptability for each purpos€&Examples of performance requirements and thejr
verification process are described in ISO/IEC TR™14143-3.

Det¢rmine the BFCs of the software that-isto be measured and identify the stage of the development
progess that will provide the deliverable.-describing the BFCs to be measured. Date and time can bg
expressed in absolute manner such-as™“how many months after this process begins” and as a relative
refefence such as “in xxx process of development processes.” An organization should determine which
onelis used by looking at its attfibutes.

infofmation~about available FSMMs such as the level of availability and quality of documentation, cas|
studies,. training, certification, qualified measurement personnel and supporting software tools. The levg
of mainte ce-ahng a S S by its develgpers its level of use | 2 indys and availabili
of industry measurement data will also influence a choice, as with the applicability to the Functional
Domains of the organization’s software

=D

Alenance-ang alalala ilfa ne MM D gevelope evel o e |n-the ing a ng aVllhi

ability to recognize and measure the BFCs identified in the organization’s software at the point in time the
measurement is required,

whether the selected methods satisfy the organization’s information needs, and

priority of information needs.
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5.2.3.2 Select the most appropriate FSMM

Determine the most suitable FSMM using the following process.

a)

Check that an FSMM conforms to ISO/IEC 14143-1. If a written conformity declaration to

2012(E)

ISO/IEC

14143-1, as defined by ISO/IEC 14143-2, is not given by developers or owners, then test for conformity

using ISO/IEC 14143-2 or another appropriate method.

If there are additional performance requirements of the FSMM, such as readability, repeatability and

accuracy, verify that an FSMM satisfies these requirements using ISO/IEC TR 14143-3 and/or

ISO/IEC

Q O

=

)

TR 14143-4, or refer to any published verification documents.

Based on the results of the above processes, select the most appropriate FSMM for the-dser
requirements.

5.2.3.3 Document the results

ocument the FSMM selection processes used and criteria for the selection t¢ facilitate future re-e
s the organization’s information needs change.

5.2.4 Related activities of performing FSM

Clarify the measurement process and ensure that the-people involved follow the process. Itis n
to define the steps that are actually used in an FSM."The steps should define the collection m
the data being measured, FSM related activities,the reporting of measurement results and a
storing and managing the results.

Clarify the review method and ensure that‘the people involved follow the steps. It is important
the method to review the result and the_mmethod of managing measurement processes. This cont
unification of measurement procedures which in turn can supply accurate measurement results.

Authorize the selected FSMM\as well as the above steps and reserve resources. It is critical
management review, to give -authorization to the chosen FSMM, the procedure stated abov
reserve necessary resources for the measurement process.

It is desirable to agquire supporting tools or technologies for measurement, establish data arch
provide for the néeessary training of the people involved.

.3 FSMM development process

hen a déveloper intends developing an FSMM that will conform to ISO/IEC 14143-1, the steps belg

e followed.

)

Read and fully understand ISO/IEC 14143-1 for FSM concepts.

s FSMM

valuation

o perform effective and accurate measurement using an FSMM selected by the process of 5.2.2 andl 5.2.3 of
nis part of ISO/IEC 14143, the following should be done.

bcessary
bthod for
5 well as

to define
ibutes to

through
e and to

ves, and

w should

b)

c)

d)

Define the Functional Domain(s) to which a Candidate FSMM can be applied using Annexes A or B of

ISO/IEC TR 14143-5.

Create Candidate FSMM.

Evaluate conformity of the Candidate FSMM as to whether or not it meets the requirements of

ISO/IEC 14143-1 using an appropriate method.

© ISO/IEC 2012 — All rights reserved

13


https://standardsiso.com/api/?name=5c1a759b124cdc60575ebab82956a404

ISO/IEC 14143-6:2012(E)

e)

14

Verify the FSMM using ISO/IEC TR 14143-3 for repeatability and reproducibility, accuracy, convertibility,
discrimination threshold, applicability to Functional Domain(s), and document the verification results
referencing Annex C of ISO/IEC TR 14143-3.

If step d) or e) fails, go back to c).
Check to ensure that materials related to the FSMM conform to ISO/IEC 14143-1 and to the FSMM.
In order to benchmark the verified FSMM use the same set of RUR, and compare measurement results of

the FSMM with those of other FSMMs. It is recommended to do this comparison using RUR in Annexes A
and B of ISO/IEC TR 14143-4.
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Annex A
(Informative)

Scope of FSM related standards

NOTE This annex consists of the copies of the Scope clauses of FSM related standards. They are the latest at the

t' £ [ H 41
e O POonCation:

A.1 ISO/IEC 14143 series

I

\.1.1 ISO/IEC 14143-1

BO/IEC 14143-1 defines the fundamental concepts of Functional Size Measurement (FSM). ISO/IEC| 14143-1
oes NOT provide detailed rules on how to:

Q.

- measure Functional Size of software using a particular method;

- use the results obtained from a particular method;

- select a particular method.

BO/IEC 14143-1 is applicable when determining if a methed for sizing software is an FSM Method. It[does not
revent the development of various methods, but rathér provides a basis for assessing whether a particular
method conforms to FSM.

o]

BO/IEC 14143-1 is intended for use by those‘persons associated with the acquisition, development, use,
upport, maintenance and audit of software,

(7))

A.1.2 ISO/IEC 14143-2

SO/IEC 14143-2:

q) establishes a framewark for the conformity evaluation of a Candidate FSM Method against the provisions
of ISO/IEC 14143-1,

H) describes a process for conformity evaluation of whether a Candidate FSM Method meets the (type)
requirements of ISO/IEC 14143-1 such that it is an actual FSM method, i.e. they are of the same {ype,

d) describes the requirements for performing a conformity evaluation in order to ensure repeatabiljty of the
confermity evaluation process, as well as consistency of decisions on conformity and the final res(lt,

d) Caims to ensure that the output from the conformity evaluation process is objective, impartial, cgnsistent,

| Lo ol PN
IrepTdalavic, LUITIPICITC altu daulilavic,

e) provides informative guidelines (refer Annex A of ISO/IEC 14143-2) for determining the competence of the
conformity evaluation teams,

f) provides an example checklist (refer Annex B of ISO/IEC 14143-2) to assist in the conformity evaluation of
a Candidate FSM Method, and

g) provides an example template (refer Annex C of ISO/IEC 14143-2) for the conformity evaluation report.
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A.1.3 ISO/IEC TR 14143-3

ISO/IEC TR 14143-3 establishes a framework for verifying the statements of an FSM Method and/or for
conducting tests requested by the verification sponsor, relative to the following performance properties:

— repeatability and reproducibility;

— accuracy;

— convertibility;

— dischimination threshold; and

— applicability to Functional Domains.

NOTE 1 Statements and test requests relative to other performance properties are outside the scope of ISO/IE
TR 14143-3.

It aims tp ensure that the output from the verification is objective, impartial, consistént-and repeatable. Th
verificatipn report, produced as a result of applying ISO/IEC TR 14143-3, will enable‘\the prospective users t
select the FSM Method which best meets their needs.

NOTE 2 | Verification of an FSM Method produces a result that indicates:

— the ektent to which a performance property is exhibited, or

— whetler a performance property is exhibited to a stated extent.

There is
verified”
conducte

no concept of “pass” or “fail”. An FSM Method «¢an be considered to be either “verified” or “ng
for a particular performance property based on whether or not the appropriate verification has bee|
d.

A.1.4 ISO/IEC TR 14143-4

ISO/IEC
method.

The refe
— aclg

Inclu
of Us

TR 14143-4 defines a reference madel to be used when verifying a Functional Size Measuremer

ence model consists of two.components:

ded are examples-of 'such Reference User Requirements as well as references to further publication
er Requirementsywhich can be used for Reference User Requirements, and

— guidance on selecting Reference FSM Methods, against which an FSM Method can be compared.

The Refe
of evalus

rencé >Model is an input to the evaluation process of an FSM Method. The formulation and executio
tien tests and the interpretation of their results is outside the scope of ISO/IEC TR 14143-4.

ssification framework 0f Reference User Requirements which should be sized using an FSM Method.

CJ

[O 2N

—

—

The Reference User Requirements and additional references contained in ISO/IEC TR 14143-4 only
represent examples of User Requirements in some domains and situations. Additional Reference User
Requirements and Reference User Requirements for domains and situations not covered by Annex A, B, or C
of ISO/IEC TR 14143-4 may be generated with the assistance of the framework described i

ISO/IEC

TR 14143-4.

The requirements for Reference FSM Methods may assist in selecting Reference FSM Methods.
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