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Foreword

ISO (the

International Organization for Standardization) and

IEC (the International Electrote

chnical

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-gove
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D and IEC have established a joint technical committee, ISO/IEC JTC 1.
tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2,
of the joint technical committee is to prepare International Standards.<Draft Intern

pted by the joint technical committee are circulated to national bodies for yoting. Publica
| Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this documentymay be the subject of

rights. 1ISO ang
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This second e
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IEC shall not be held responsible for identifying any or all su¢h)patent rights.

was prepared by the International Function Point Users’ Group (IFPUG) and was a
procedure, by Joint Technical Committee ISO/IECAJTC 1, Information technology, in
bl by national bodies of ISO and IEC.
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Introduction

The use of function points, as a measure of the functional size of software, has grown since the mid 1970s
from a few interested organizations to an impressive list of organizations worldwide. Allan Albrecht was the
first to publicly release a method for functionally sizing software called function point analysis. With the growth
in the use of function points, there has been wider application and use of the measure. Since its formation in
1986 the International Function Point Users Group (IFPUG) has continuously enhanced the original Albrecht
metho i iZi i i i imthe continually
improvjng IFPUG method that promotes the consistent interpretation of functional size.mpasurement in
conforfnance with ISO/IEC 14143-1:2007. The IFPUG functional size measurement _method is known as
functioh point analysis and its units of functional size are called Function Points.

Organigations can apply this International Standard to measure the size of a software product tq:
— support quality and productivity analysis;
— esfimate cost and resources required for software development, ehhancement and mainterjance;
— prpvide a normalization factor for software comparison;

— determine the size of a purchased application package.\by functionally sizing all the functigns included in
the¢ package;

— aspist users in determining the benefit of an application package to their organization py functionally
sizing functions that specifically match their reguirements.

Functign point analysis measures software by quantifying the tasks and services (i.e., functignality) that the
softwafe provides to the user based primarily on logical design. The objectives of function pointjanalysis are to
measufe:

— functionality implemented in-software, that the user requests and receives;

— funpctionality impacted. by software development, enhancement and maintenance independently of
te¢hnology used for implementation.

The prpcess of function point analysis is:

— siple enough to minimize the overhead of the measurement process;

— a ¢onsistent measure among various projects and organizations.

In order to effectively apply this International Standard, persons can be formally trained in the method using
IFPUG certified course materials.

This International Standard is one component in the IFPUG publications. It is recommended that it be read in
conjunction with the other IFPUG publications. These provide guidance to application of the rules specified
within this International Standard and background information to aid in understanding the use and applicability
of the resulting functional size. Supporting IFPUG publications include the following:

— the current version of the IFPUG Counting Practices Manual, which incorporates this International
Standard supplemented with counting practices and examples that support its implementation;

© ISO/IEC 2009 - All rights reserved \"
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— “Framework for Functional Sizing”, 2005, which discusses the contribution of both functional size and
non-functional size to the overall software product size; the IFPUG FSM method is a method for
measuring the functional size;

— IFPUG website at www.ifpug.org.

Vi © ISO/IEC 2009 — All rights reserved


http://www.ifpug.org/
https://iecnorm.com/api/?name=c1cc89f402fa3514a277407543fb5c96

INTERNATIONAL STANDARD

ISO/IEC 20926:2009(E)

Software and systems engineering — Software measurement —
IFPUG functional size measurement method 2009

1 Seope
1.1 urpose
This International Standard specifies the set of definitions, rules and steps for applying the IF}

size measurement (FSM) method.

PUG functional

1.2 Conformity

This International Standard is conformant with all mandatory provisions of ISO/IEC 14143-1:2007.

1.3 pplicability

This International Standard can be applied to all functionahkdomains.

NOTE IFPUG continues to publish white papers providing guidelines for use in evolving environment$ and domains.
This International Standard is fully convertible tg prior editions of IFPUG sizing methods.

IFPUG] function point analysts have identified different delivery rates (hours to deliver a function point) related
to builfing applications in different fungdtional domains calibrated for varying project sizes| and software
compléxities.

1.4 Audience

This International Standard ‘can be applied by anyone requiring a measurement of functionall size. Persons
experignced with the method will find this International Standard to be a useful reference.

2 Normative references

The fdllewing referenced documents are indispensable for the application of this document. For dated
references, only the edition cried applies. For undated references, the latest edition of ihe referenced

document (including any amendments) applies.

ISO/IEC 14143-1:2007, Information technology — Software measurement — Functional size measurement —

Part 1:

Definition of concepts

© ISO/IEC 2009 - All rights reserved
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3 Terms and definitions

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

3.1

adaptive maintenance
modification of a software product, performed after delivery, to keep a software product usable in a changed
or changing environment

NOTE

Adaptive maintenance provides enhancements necessary to accommodate changes in the environment in

which a software product must operate. These changes are those that must be made to keep pace with the changing
environment. For example, the operating system might be upgraded and some changes may be made to accommodate

the new operatir,

[ISO/IEC 1476

3.2
application
cohesive colle
more compone

EXAMPLES
search radar, ta

3.3

a—caiat
goyoter

1:2006, 3.1]

Ction of automated procedures and data supporting a business objective;.consisting of
nts, modules, or subsystems

Accounts payable, accounts receivable, payroll, procurement, shop production, assembly line co
get tracking, weapons firing, flight line scheduling and passenger reseryvations.

application functional size

measure of th
point count

3.4

e functionality that an application provides to the user) determined by the application f|

application function point count

activity of appl
3.5

arranging
activity of sequ

3.6

ying this International Standard to measurethe functional size of an application

encing attributes in a transactional function

associative entity type

entity type ths
entity types

3.7
attributive en
entity type that

t contains attributess\which further describe a many-to-many relationship between tw

ity type
further-describes one or more attributes of another entity type

3.8

one or

htrol, air

Linction

D other

base function
BFC

al component

elementary unit of Functional User Requirements defined by and used by an FSM Method for measurement

purposes

EXAMPLE

There are many

A Functional User Requirement could be “Maintain Customers”, which might consist of the following
BFCs: “Add a new customer”, “Report Customer Purchases”, and “Change Customer Details”. Another example might
include a collection of logically related business data maintained by the software under study such as “Customer Details”.

other examples.

[ISO/IEC 14143-1:2007, 3.1]

© ISO/IEC 2009 — All rights
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3.9
boundary
conceptual interface between the software under study and its users

[ISO/IEC 14143-1:2007, 3.3]

NOTE ISO/IEC 20926:2003 used the term “application boundary”.

3.10
consistent state

point at which processing has been fully executed, the Functional User Requirement has been satisfied and

there is nothing more to be done

EXAMHLE 1 The Functional User Requirement is to print a check and mark the appropriate accaun
part of [the Functional User Requirement is completed (e.g., only printing the check or only marking
applicafion is not in a consistent state. The printing of a check without marking the accotnt-as
inconsigtency in the application as does marking it as paid without printing it.

EXAMHLE 2 The Functional User Requirement is to have a batch process that accepts-an input file
store, produce a production control report and return an error report back to the sending application. The
a consigtent state unless all of these parts are completed.

clearances and not application security) and a response receivetl before the transfer can be col
ed to create a consistent state. The interaction with the security_application is not an independe
ot happen in and of itself, and the transaction to transfer apn-employee is not in a consistent state

contrgl information
data thit influences an elementary process by specifying what, when or how data is to be proce]

3.12
convefsion functionality

transagtional or data functions provided to convert data and/or provide other user specifi
requirgments

NOTE Conversion functionality'exists only during the development or enhancement of an application
3.13
corrective maintenance

reactive modification of\a’software product performed after delivery to correct discovered proble;

NOTE The madification repairs the software product to satisfy requirements.

[ISO/IHC 14764:2006, 3.2]

as paid. If only
it as paid), the
paid causes an

0 update a data
process is not in

his/her security
pleted. All steps

t step or action.
vithout it.

clearange level. To complete this, a real-time request is sent to the security application (which main:iins government

ssed

ed conversion

ms

3.14

counting scope
set of Functional User Requirements to be included in the function point count

3.15

Data Element Type

DET

unique, user recognizable, non-repeated attribute

3.16
data function
functionality provided to the user to meet internal or external data storage requirements

NOTE A data function is either an Internal Logical File or an External Interface File.

© ISO/IEC 2009 - All rights reserved
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3.17
derived data

data created as a result of processing that involves steps other than or in addition to direct retrieval and
validation of information from data functions

3.18
development

project

project to develop and deliver the first release of a software application

3.19
development

project functional size

measure of the functionality provided to the users with the first release of the software, as measured by the

development d

NOTE The

3.20
development
activity of appl

3.21

roject function point count

functional size of a development project can include the size of conversion functionality.

project function point count
ying this International Standard to measure the functional size of a development project

elementary priocess

smallest unit o

3.22

f activity that is meaningful to the user

enhancement| project

project to deve

NOTE An ¢
contribute to the

3.23

lop and deliver adaptive maintenance

nhancement project can also develop and deliver carrective and perfective maintenance, but thes
enhancement project functional size.

enhancement| project functional size

measure of th
measured by t

NOTE The

3.24

e functionality added, changed or deleted at the completion of an enhancement proj
ne enhancement project function‘\point count

functional size of an enhancenient project can include the size of conversion functionality.

enhancement| project function point count

activity of appl

3.25

ying this International Standard to measure the functional size of an enhancement projec

entity dependent

(entity) not me
such that

aningful or not significant to the business in and of itself without the presence of other ¢

E do not

ect, as

ntities,

3.26

an occurrence of entity X must be linked to an occurrence of entity Y, and

the deletion of an occurrence of entity Y results in the deletion of all related occurrences of entity X

entity independent
(entity) meaningful or significant to the business in and of itself without the presence of other entities

3.27

External Input

El

elementary process that processes data or control information sent from outside the boundary

NOTE

An External Input is a type of base functional component.

© ISO/IEC 2009 — All rights

reserved
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3.28

External Inquiry

EQ

elementary process that sends data or control information outside the boundary
NOTE An External Inquiry is a type of base functional component.

3.29

External Interface File

EIF

user recognizable group of logically related data or control information, which is referenced by the application
being measured, but which is maintained within the boundary of another application

NOTE An External Interface File is a type of base functional component.
3.30

External Output

EO

elementary process that sends data or control information outside the boundary and inclydes additional
procesging logic beyond that of an External Inquiry

NOTE An External Output is a type of base functional component.
3.31

File Type Referenced

FTR

data fupction read and/or maintained by a transactional fufction

3.32
functignal complexity
specifi¢ complexity rating assigned to a function using the rules as defined within this International Standard

3.33

functignal size
size of|the software derived by quantifying the Functional User Requirements

[ISO/IHC 14143-1:2007, 3.6]

3.34
Functipnal User Requirements
sub-se} of the user requifements specifying what the software shall do in terms of tasks and seryices

NOTE Functional User Requirements include, but are not limited to, the following:
— data transfer (for example: Input customer data, Send control signal);

— data‘transformation (for example: Calculate bank interest, Derive average temperature);

— data storage (for example: Store customer order, Record ambient temperature over time);
— data retrieval (for example: List current employees, Retrieve aircraft position).

User requirements that are not Functional User Requirements include, but are not limited to, the following:
— quality constraints (for example: usability, reliability, efficiency and portability);

— organizational constraints (for example: locations for operation, target hardware and compliance to standards);
— environmental constraints (for example: interoperability, security, privacy and safety);

— implementation constraints (for example: development language, delivery schedule).

NOTE2  Adapted from ISO/IEC 14143-1:2007, 3.8.

© ISO/IEC 2009 — All rights reserved 5
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3.35

Function Point

FP

unit of measure for functional size as defined within this International Standard

3.36

Function Point Analysis

FPA

method for measuring functional size as defined within this International Standard

3.37

function point count

activity of appl
or project

NOTE The

3.38
function type
type of base fu

NOTE The
Inquiry, Internal

3.39

ying the rules within this International Standard to measure the functional Size of an app

e are three types of function point count: application, development project and enhancement projeft.

nctional component identified in this International Standard

five function types identified in this International Standard are: External)Input, External Output,
| ogical File and External Interface File.

Internal Logidal File

ILF
user recognizg
application bei

NOTE An |

3.40
maintain
add, change o

3.41
meaningful
user recognizg

3.42

ble group of logically related data or control infortmation maintained within the boundary
ng measured

hternal Logical File is a type of base functional component.

delete data through an elementary process

ble and satisfies a.Functional User Requirement

perfective ma
modification o

before they are

NOTE 1
NOTE 2

Ada

NOTE 3

3.43

Perfective
recoding to improve softw

ntenance
a softwaré product after delivery to detect and correct latent faults in the software
manifested as failures

bted, from ISO/IEC 14764:2006, 3.7.

ication

External

of the

broduct

ram a

are performance

, maintain

Contrast with: adaptive maintenance; corrective maintenance.

primary intent
intent that is first in importance

3.44

processing logic
any of the requirements specifically requested by the user to complete an elementary process such as
validations, algorithms or calculations and reading or maintaining a data function

© ISO/IEC 2009 — All rights
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3.45
purpose of the count
reason for performing the function point count

NOTE See 5.3 a).

3.46

Record Element Type

RET

user recognizable sub-group of data element types within a data function

3.47
self-cdntained
no prioy or subsequent processing steps are needed to initiate or complete the Functional User Requirement(s)

EXAMHALE The Functional User Requirement states that an employee is to be both added and updafted. There might
be mult|ple parts that make up the complete employee information. This can be represented by separate ghysical screens,
windowp or tabs such as

— Employee identification,
— Employee location,

— Dependent information,
— Sdlary information, and
— Equcation.

To add|an employee, one or more of the tabs must be completed;. depending on the business rules. Thé add process is
not selffcontained until all mandatory information has been entered.

To update an employee, one or more of the tabs can be updated at any given time, but they are all prpcess steps that
meet the Functional User Requirement of updating, anzemployee. Adding, changing or deleting infgrmation on any
individugl tab is not a separate elementary process. Itis a process step involved in updating an employge. Even though
additiorfal information can be entered into the empldyee record, all of the information together is considergd to be a part of
the sindle elementary process: Update Employee.

Add Enjployee and Update Employee would €ach be a self-contained process.

3.48
sorting
activity| of sequencing of rows or records in a transactional function

3.49
transagtional function
elementary process.that provides functionality to the user to process data

NOTE A transactional function is an External Input, External Output or External Inquiry.

3.50
user
person or thing that communicates or interacts with the software at any time

NOTE “Things” include, but are not limited to, software applications, animals, sensors and other hardware.
[ISO/IEC 14143-1:2007, 3.11]

3.51

user recognizable

requirements for processes and/or data that are agreed upon and understood by both the user(s) and
software developer(s)

© ISO/IEC 2009 - All rights reserved 7
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3.52
user view
Functional User Requirements as perceived by the user

NOTE Developers translate the user view into software in order to provide a solution.

4 Abbreviated terms

BFC Base Functional Component
DET Data Element Type

El Extefnal Input

EIF Extefnal Interface File

EO Extefnal Output

EQ Extefnal Inquiry

FP Fungtion Point

FPA Fundtion Point Analysis
FTR File Type Referenced
ILF Interpal Logical File
RET Recqrd Element Type

5 Measurement Process

5.1 Overview

To conduct a function point count, the following agctivities shall be performed to identify and classify the base
functional components (ILF, EIF, El, EO, EQ)

a) gather the available documentation in.accordance with 5.2,

b) determine| the counting scope and boundary and identify Functional User Requirements in accdrdance
with 5.3,

c) measure data functions in accordance with 5.4, 5.6 and 5.7,

NOTE Conpersion functionality (if applicable) is measured in accordance with 5.6; enhancement functionality (if
applicable) is mgasured.in d@ccordance with 5.7.

d) measure transactional functions in accordance with 5.5, 5.6 and 5.7,

NOTE Conversion functionality (if applicable) is measured in accordance with 5.6; enhancement functionality (if
applicable) is measured in accordance with 5.7.

e) calculate the functional size in accordance with 5.8,
f) document the function point count in accordance with 5.9, and
g) report the result of the function point count in accordance with 5.10.

NOTE Figure 1 provides a graphical overview of the function point counting process.

8 © ISO/IEC 2009 — All rights reserved
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Figure 1 — Graphical overview of the function point counting process

5.2 Gather the available documentation

Documentation to support a function point count shall describe the functionality delivered-by the software or

the funlctionality that is impacted by the software project that is being measured.

Sufficignt documentation to conduct the function point count or access to subjectimatter expert$, who are able

to provjde additional information to address any gaps in the documentation, shall-be obtained.

NOTE Suitable documentation may include requirements, data/object modelsy class diagrams, data flow diagrams,
use cades, procedural descriptions, report layouts, screen layouts, user manuals)and other software development artifacts.

5.3 [Eetermine the counting scope and boundary and identify Functional User
i

Requirements

To det¢rmine the counting scope and boundary of each-application and identify Functional Usell Requirements,

the follpwing activities shall be performed

a) identify the purpose of the count,

NOTE 1 A function point count is conducted. 0 provide an answer to a business question, and it|is the business

questiop that determines the purpose.

NOTE 2 The purpose of the count determines the counting scope.

EXAMHLE 1 The purpose of the count could be to determine the size of a particular software release.

EXAMHLE 2 The purpose)of the count could be to determine the size of an application as part of the organization's

effort to| determine the siZe of its software portfolio.
b) identify the type-of count, based on the purpose, as one of:

1)| a development project function point count;

2) an application function paint count:

3) an enhancement project function point count,

c) determine the counting scope, based on the purpose and type of count,

d) determine the boundary of each application within the counting scope, based on the user view, not on

technical considerations

© ISO/IEC 2009 - All rights reserved
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EXAMPLE 3 If the purpose is to estimate the cost of an enhancement to the Human Resources (HR) and Benefits
applications, then:

— the type of count is an enhancement project count;

— the scope shall include the transactional and data functions added, changed or deleted for both the HR and Benefits
applications as well as any conversion requirements for each application;

— the user view is that HR and Benefits are different functional areas, and therefore they are separate applications;

— aboundary exists between the HR and Benefits applications as well as between each application and user.

e) the user requirements may include a mixture of both functional and non-functional requirements; identify
which requirements are functional, and exclude the non-functional requirements.

54 Measurle data functions

5.41 Overview

Data functionality satisfies the Functional User Requirements to store and/or reference data. All data
functionality within the counting scope shall be evaluated to identify each logical group of data.

To measure data functions, the following activities shall be performed:

a) identify and group all logical data into data functions in accordance with*574.2,

b) classify egch data function as either an ILF or an EIF in accordaneg with 5.4.3,

c) countthe DETs for each data function in accordance with 54 .4,

d) countthe RETs for each data function in accordance with 5.4.5,

e) determine|the functional complexity for each data-function in accordance with 5.4.6, and

f)  determing]the functional size for each data function in accordance with 5.4.7.

5.4.2 Identify and group all logical data‘into data functions

NOTE 1 Data functions are most easily identified using a logical data model; however, this does not preclude the use
of the measurernent process in enviroments where alternative data or object modeling techniques are employgd. Data
modeling termirjology is used to document the data function rules, but the same approach can be applied with other
techniques.

To identify dat functions,the following activities shall be performed:

a) identify allllogiCally related and user recognizable data or control information within the counting scppe,

b) exclude entitiestatare ot TMaintaimed by any appticatior,

c) group related entities that are entity dependent,

NOTE 2 Entities that are entity independent are considered to be separate logical groups of data.

d) exclude those entities below, referred to as code data:
1) substitution data entity that contains a code and an explanatory name or description;
2) single occurrence entity that contains one or more attributes that rarely change, if at all;

3) entity that contains data that is basically static or may change very rarely;
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4) default values entity that contains values for populating attributes;
5) valid values entity that contains available values for selection or validation;
6) entity that contains a range of values for validation,

NOTE 3  These entities referred to above as code data may also contain other attributes for audit purposes and to
define effective dates. The presence of these attributes does not alter the nature of these entities.

e) exclude entities that do not contain attributes required by the user, and

f) remove associative entities that contain additional attributes not required by the user and associative
entities-that-contain-only-foreign-keys-group-fereignkey-atiributes-with-the-primary-entities:

KeysSgroap )

NOTE 4 Foreign key attributes are data required by the user to establish a relationship with another-data function.

5.4.3 |Classify each data function as either an ILF or an EIF
A datalfunction shall be classified as an
a) Infernal Logical File (ILF) if it is maintained by the application being mé&asured, or

b) External Interface File (EIF) if it is
—| referenced, but not maintained, by the application being measured, and
—| identified in an ILF in one or more other applications.

5.4.4 |Count DETs for each data function
To count Data Element Types (DETSs) for a data function, the following activities shall be performed:

a) count one DET for each unique userrecognizable, non-repeated attribute maintained in or retrieved from
thé data function through the execution of all elementary processes within the counting scope,

NOTE 1 For example, within an\ILF or EIF, count one DET for the 12 repeated Monthly Budget Amolnt fields. Count
one additional DET to identify the applicable month.

b) count only those DETs being used by the application being measured when two or mofe applications
maintain and/or reference the same data function,

NOTE 2 Attribates that are not referenced by the application being measured are not counted.

c) count one DET for each attribute required by the user to establish a relationship with another data
fumction, and

d) review related attributes to determine if they are grouped and counted as a single DET or whether they
are counted as multiple DETs. Grouping will depend on how the elementary processes use the attributes
within the application.

EXAMPLE The attributes (first name, middle initial, last name) are grouped and counted as
— name (first name, middle initial, last name) if these attributes are always used together,
— first names (first name and middle initial) and last name if, in addition, last name is sometimes used on its own, or

— first name, middle initial and last name, if all three can be used independently.
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5.4.5 Count

RETSs for each data function

To count Record Element Types (RETSs) for a data function, the following activities shall be performed:

a) count one RET for each data function (i.e., by default, each data function has one sub-group of DETs to
be counted as one RET),

b) count one additional RET for each of the following additional logical sub-groups of DETs (within the data

function) t

hat contains more than one DET:

1) associative entity with non-key attributes;

2) sub-ty

3) attribditive entity, in a relationship other than mandatory 1-1

NOTE 1 Am
one instance of

NOTE 2 If yg
EXAMPLE 1

number, descrip
is counted as ary

EXAMPLE 2
and is counted 3

EXAMPLE 3
counted as threg

pe (other than the first sub-type);

he related entity.

additional RET.

s a single DET and not as a RET.

b DETs and not as a RET.

u don’t have a data model, look for repeating groups of data in order to identify RETSs.

5.4.6 Deternpine the functional complexity for each*data function

The functional
accordance wi

h Table 1.

Table'1 — Data function complexity

Andatory 1-1 relationship reflects a relationship between two entities where each is related to one and only

An invoice has a header section of the customer information and line items of the purchases (e|g., item
tion, price, weight). The Header section is counted as one RET. The-line items are a repeating group and

A single repeating attribute such as multiple account numbers for a customer is not a repeating group

A multiple occurring group of DETs such as year, ‘hmonth and budget amount is a repeating groyp but is

complexity of each data function-shall be determined using the number of RETs and DETs in

12

DETs
1-19 | 20-50 >50
1 Low Low Average
RETs [ 2-5 Low Average High
>5 | Average High High
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5.4.7 Determine the functional size for each data function

The functional size of each data function shall be determined using the type and functional complexity in
accordance with Table 2.

Table 2 — Data function size

Type
ILF | EIF
Low 7 5
Functional
complexity Average 10 7
High 15 10

5.5 Measure transactional functions

5.5.1 |Overview

Transdction functionality satisfies the Functional User Requirements that process data. A|l transactional
functiopality within the counting scope shall be evaluated to identify~each unique elementary prdcess.

To measure transactional functions, the following activities.shall be performed:

a) identify each elementary process required by thecuser in accordance with 5.5.2,

b) clgssify each transactional function as an External Input (El), External Output (EO) or an External Inquiry

Q) in accordance with 5.5.3,

i

c) count the File Types Referenced (FTRs) for each transactional function in accordance with|5.5.4,
d) count the Data Element Types (DETs) for each transactional function in accordance with 5.5.5,
e) degtermine the functional complexity for each transactional function in accordance with 5.5.4, and

f)  ddtermine the functignal size of each transactional function in accordance with 5.5.7.

5.5.2 [ldentify elementary processes

5.5.2.1 Tanidentify each elementary process, the following activities shall be performed:

a) Cgmpose and/or decompose the Functional User Requirements into the smallest unit of|activity, which
safisfies all of the Tollowing:

1) is meaningful to the user;
2) constitutes a complete transaction;

NOTE For users of ISO/IEC 20926:2003, item 2) is not a change, but rather a refinement to increase the specificity to
promote consistent interpretation.

3) is self-contained;

4) leaves the business of the application being counted in a consistent state,
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EXAMPLE 1 A Functional User Requirement may state that a function is to be provided to Maintain Employee
information. That requirement is decomposed into smaller units of work such as Add Employee, Change Employee, Delete
Employee, Inquire about Employee.

EXAMPLE 2 Individual requirements may state the need to add different types of employee information (e.g., address,
salary and dependent information), but the smallest unit of activity meaningful to the user is to Add Employee.

b) Identify an elementary process for each unit of activity identified that meets all of the criteria in 5.5.2.1 a).
5.5.2.2 To determine unique elementary processes, the following activities shall be performed:

a) When compared to an elementary process already identified, count two similar elementary processes as

the same plementary-preecess-ithey

1) requife the same set of DETs, and
2) requitle the same set of FTRs, and

3) requitle the same set of processing logic to complete the elementary process [refer to the lis; below
5.5.2P b).

NOTE 1 Thelactivities to measure transactional functions are depicted sequentially;"however, they are in fact iferative.
FTRs and DETY are identified in accordance with 5.5.4 and 5.5.5, but are necessafy~toc compare two similar elementary
processes.

NOTE 2 Ong elementary process may include minor variations in DETs_or FTRs as well as multiple altefnatives,
variations or ocqurrences of processing logic below.

EXAMPLE When an elementary process to Add Employee has been identified, it is not divided into two elementary
processes to acfount for the fact that an employee may or may net have dependents. The elementary process is ptill Add
Employee, and there is variation in the processing logic and DETS.to account for dependents.

b) Do not split an elementary process with multiple forms of processing logic into multiple elementary
processes.

NOTE 3  An ¢lementary process that accepts and validates data from the user, reads and filters data from an [ILF and
sorts and presents the results back to the usercannot be split into multiple elementary processes.

5.5.2.3 Various forms of processing logic to complete an elementary process are identified in Tablg 3.

Table 3 — Forms of processing logic

Forms of processing logic

1. Validations are _performed

EXAMPLE 1
DET.

2. Mathematical formulas and calculations are performed

EXAMPLE 2 When reporting on all employees within an organization the process includes calculating the total
number of salaried employees, hourly employees and all employees.

3. Equivalent values are converted

EXAMPLE 3 Employee age is converted to an age range group using a table. Data is filtered and selected by using
specified criteria to compare multiple sets of data;
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Forms of processing logic

4. Data is filtered and selected by using specified criteria to compare multiple sets of data

EXAMPLE 4 To generate a list of employees by their assignment, an elementary process compares the job number
of a job assignment to select and list the appropriate employees with that assignment.

5. Conditions are analyzed to determine which are applicable

EXAMPLE 5 Processing logic exercised by the elementary process when an employee is added will depend on
whether an employee is paid based on salary or hours worked. The entry of DETs (and the resulting processing logic)
based upon a different choice (salary or hourly) in this example is part of one elementary process.

6. One or more ILFs are updated

EXAMIPLE 6 When adding an employee, the elementary process updates the employee\ILF fo maintain the
employee data.

7. One or more ILFs or EIFs are referenced

EXAMIPLE 7 When adding an employee, the currency EIF is referenced for thescorréct US dollar copversion rate to
determine an employee’s hourly rate.

8. Ddta or control information is retrieved

EXAMIPLE 8 To view a list of employees, employee information is retrieved from a data function.

9. Deérived data is created by transforming existing data to/Create additional data

EXAMIPLE 9 To determine (derive) a patient's registration number (e.g., SMIJOO1), the following data is
concatgnated:

—

He first three letters of the patient’s last name (e:g~SMlI for Smith);

—

He first two letters of the patient’s first name (&:g., JO for John);

|
o

unique two-digit sequence number (starting with 01).

10. Bg¢havior of the application is altered

EXAMIPLE 10  The behavior of the )€lementary process of paying employees is altered when a changelis made to pay
them ejery other Friday versus oh.the 15th and the last day of the month; resulting in 26 pay periods per year vs. 24.

11. Prepare and presentinformation outside the boundary

EXAMIPPLE 11 Alist of employees is formatted and displayed for the user.

12. Capability. exists to accept data or control information that enters the boundary of the appligation

EXAMIPLE 12)" A user enters information to add a customer order to the application.

13. Sorfing or arranging a Set of data. This form of processing logic does not impact the identification of the
type or contribute to the uniqueness of an elementary process; i.e., the orientation of the data does not
constitute uniqueness

EXAMPLE 13  The list of employees is sorted in either alphabetical or location order.
EXAMPLE 14  On an order entry screen, the order header information is arranged at the top of the screen, and the
order details are placed below.

NOTE 1 ISO/IEC 20926:2003 misstated the terms “resorting” and “rearranging”; use of the terms, “sorting” and
“arranging”, is a correction rather than a change.

© ISO/IEC 2009 — All rights reserved 15


https://iecnorm.com/api/?name=c1cc89f402fa3514a277407543fb5c96

ISO/IEC 20926:2009(E)

5.5.3 Classify each elementary process as a transactional function

5.5.3.1

For each elementary process

a) the primary intent shall be identified as one of the following:

1)
2)

3)

b) the forms [of processing logic required to complete the elementary process shall be identified from
presented|in 5.5.2.3.

5.5.3.2 Edch elementary process shall be classified as
a) anEl ifit:
1) includes processing logic to accept data or control information that enters the boundary
appligation;
2) has g primary intent of either

b) an EOQO, if

1)
2)
3)
4)

c) an EQ, if if has the primary intent of presenting information to the user and it:

1)
2)

NOTE 1

16

altering the behavior of the application;

maintaining one or more ILFs;

presenting information to the user,

mathg¢matical calculations are performed;

one dr more ILFs are updated;

the b

refergnces a data function to retrieve data or control information;

does hot satisfy-the criteria to be classified as an EO.

derivId data is created;

Table 4, presents a summary of the relationship between the primary intent and transactional function t

maintaining one or more ILFs, or

dltering the behavior of the application,

havior of the application s altered,

Table 4 — Relationship between primary intent and transactional function type

Transactional function type
Function El EO EQ
Alter the behavior of the application Pl F N/A
Maintain one or more ILFs Pl F N/A
Present information to a user F Pl Pl
key
Pl the primary intent of the transactional function type
F a function of the transactional function type that is sometimes
present but which is not the primary intent
N/A the transactional function type is not allowed to perform this function
type

the list

of the

t has the primary intent of presenting information to the user and it includes at least on¢ of the
following forms of processing logic:

pe.
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NOTE 2 Table 5 presents a summary of the relationship between forms of processing logic and transactional function
type.

Table 5 — Relationship between processing logic and transactional function type

Transactional function type

Form of processing logic El EO EQ
1. Validations are performed C c c
2. Mathematical calculations are performed C m* n
3. Equivalent values are converted c c c
4. Data is filtered and selected by using specified criteria to compare c c c

multiple sets of data
5. (onditions are analyzed to determine which are applicable c c c
6. Atleastone ILF is updated m* m* n
7. Atleastone ILF or EIF is referenced C C m
8. [Data or control information is retrieved C C m
9. Derived data is created [ m* n
10. Behavior of the application is altered m* m* n
11. Ipformation is prepared and then presented outside the boundary C m m
12. Data or control information entering the boundary of the application.is m c c
dccepted
13. A set of data is sorted or arranged C C C
key
m it is mandatory that the transactional function type ‘perform the form of processing Ipgic
m* it is mandatory that the transactional function type perform at least one of these (m*) forms of
processing logic

c the transactional function type can perform-the form of processing logic, but it is nof mandatory
n the transactional function type cannotperform the form of processing logic

5.5.4 |Count FTRs for each transactional function

For each transactional function,.ene’ FTR shall be counted for each unique data function that is accessed
(read ffom and/or written to) by the transactional function.

NOTE The activities tormeasure transactional functions are depicted sequentially; however, they arg in fact iterative.
To compare two similar elementary processes, identification of FTRs is necessary as stated in 5.5.2.2.

5.5.5 |Count DETs for each transactional function

To count DETS for a transactional function, the following activities shall be performed.

a) Raview p\/pryfhing that crosses (pntprq and/or m(itq) the hnlmdary

b) Count one DET for each unique user recognizable, non-repeated attribute that crosses (enters and/or
exits) the boundary during the processing of the transactional function.

EXAMPLE 1 DETs that cross the boundary include

— attributes the user enters via a screen as well as those displayed on a report or screen,

— attributes that enter the boundary of the application that are required to specify when, what and/or how the data is to
be retrieved or generated by the elementary process,

— attributes provided by, or presented to, the user of the transactional function, and

— attributes in an electronic file that enter or exit the boundary.
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c) Count only one DET per transactional function for the ability to send an application response message
even if there are multiple messages.

EXAMPLE 2 If multiple error/confirmation messages are presented to the user, only one DET is counted.

d) Count only one DET per transactional function for the ability to initiate action(s) even if there are multiple
means to do so.

EXAMPLE 3 If the user can initiate the generation of a report by clicking on the OK button or by pressing a function
key, only one DET is counted.

e) Do not count the following items as DETs:

— literals such as report titles, screen or panel identifiers, column headings and attribute titles;
— appli¢ation generated stamps such as date and time attributes;

— paging variables, page numbers and positioning information; e.g., ‘Rows 37 to 54 of 211’;

o«

— navigation aids such as the ability to navigate within a list using “previous”, “next”, “first”, “last” and
their graphical equivalents;

— attributes generated within the boundary by a transactional fanction and saved to an ILF without
exiting the boundary;

— attributes retrieved or referenced from an ILF or EIF for participation in the processing without{exiting
the bpundary.

NOTE Thelactivities to measure transactional functions are*depicted sequentially; however, they are in fact iterative.
To compare two| similar elementary processes, identification.of DETs is necessary as stated in 5.5.2.2.

5.5.6 Determine the functional complexity.for each transactional function

The functional|complexity for each transagtional function shall be determined using the number of FTRs and
DETs in accor¢lance with Table 6 or Table 7.

Table[6 — El functional complexity Table 7 — EO and EQ functional
complexity
DETs DETs
1-4 5-15 >15 1-5 6-19 >1P
0= LOW LOW Avelradge U—11 LOW LOW RAVETage

FTRs 2 Low Average High FTRs |2-3 Low Average High
>2 | Average High High >3 | Average High High

NOTE An EQ has a minimum of 1 FTR.
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5.5.7 Determine the functional size of each transactional function

The functional size of each transactional function shall be determined using the type and functional complexity
in accordance with Table 8.

Table 8 — Transactional function size

Type
El EO EQ
Low 3 4 3
Functional
complexity Average 4 5 4
High 6 7 6

5.6 Measure conversion functionality
The counting scope of a development or enhancement project canalso include the fungtional size of
convergion functionality required for the project. Conversion transactional functions and data |functions (that
have npt already been counted) shall be counted in accordance with'5.4 and 5.5.

NOTE The counting scope dictates whether conversion functionality-is counted.

5.7 Measure enhancement functionality

Enhangement projects can involve adds, changes; 10 and deletion of existing functionality.| Enhancement
functiopality shall be measured in accordance with.the following.

a) Dg not modify the boundary already established for the application(s) being modified.
b) Caqunt data functions that are added;-changed or deleted in accordance with 5.4.
c) Caqunt transactional functions that are added, changed or deleted in accordance with 5.5.
d) THe application functional size may be updated to reflect:
1)| added functionality, which increases the application functional size;

2)| changed\functionality, which may increase, decrease or have no effect on the application functional
size;

3)| .deleted functionality, which decreases the application functional size.

NOTE 1 A change to a data function may involve adding, changing or deleting of DETs and/or RETSs.

NOTE 2 A change to a transactional function may involve adding, changing or deleting of DETs and/or FTRs and/or
changing of processing logic.

5.8 Calculate functional size

The purpose and counting scope shall be considered when selecting and using the appropriate formula to
calculate the functional size.

A development project functional size shall be calculated using Formula (1):

DFP = ADD + CFP ()
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