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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees established
by the respective organization to deal with particular fields of technical activity. ISO and IEC technical
committees collaborate in fields of mutual interest. Other international organizations, governmental and non-
frrtta f i ; ; f echnology, ISO

and IEC have established a joint technical committee, ISO/IEC JTC 1.
ional Standards are drafted in accordance with the rules given in the ISO/IEC Directives,|Part 2.

ain task of the joint technical commitiee is to prepare International Standards. Draft International
Standgrds adopted by the joint technical committee are circulated to national bodies for voting.| Publication as

an Intefnational 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 document may be the sybject of patent
rights. ]SO and IEC shall not be held responsible for identifying any or-all such patent rights.

ISO/IELC 24570 was prepared by Joint Technical Committee’ ISO/IEC JTC 1, Informatign technology,
Subcoimmittee SC 7, Software and system engineering.
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Introducti

on

Version 1.0 (November 1990)

The NESMA Board set up a counting guidelines committee devoted to the standardization of counting
guidelines/definitions in September of 1989. The committee's task was and (still) is to draw up and maintain a
NESMA FPA manual.

Version 1.1 (I\Lay 1991)

Version 1.1 is
the same.

Addendum (May 1994)

The manual [
great need ang

In May of 199
developing a ¢

While develop
needed to be

The d
rules)

A mor

) Dealin

The Counting
discussion too

You will find th
the issue date
as an Addendu

Uniforin treatment of selection screens

A reprint of version 1.0. Except for the improvement of some minor errors, the two versi

efinitions And Counting Guidelines For The Application Of Functien Point Analysis sat
has become a standard in the Netherlands within a short time.

1 the Board of the NESMA set up the work group "FPA Case Study" and gave it the
hse study that would present the application of FPA and counting guidelines within a cont

ing the case study, the work group felt that a number of definitions of counting gui
hore precise:

brivation of logical files from a data model ifsthird normal-form (the so-called denormag

p concrete definition of the concept of\FPA table

g with combination effects-of. functions

Suidelines Committe€testablished additional counting guidelines for these topics after ex
place both withincthe committee itself and within the work group FPA Case Study.

e additional counting guidelines necessary and/or helpful when working out the case. In
of the case(mid 1994), the NESMA Board decided to issue these additional counting gui
m to version 1.1 of the Counting Guidelines Manual.

Version 2.0 (ﬁ}pril 1996)

NS are

sfies a

task of

bxt.

delines

lization

tensive

view of
delines

This new version of the manual Definitions And Counting Guidelines For The Application Of Function Point
Analysis incorporates the following improvements:

The re

The m

vi

The guidelines recorded in the addendum have now been integrated into the manual

A large number of points in the guidelines have been further clarified

sults of extensive consultation with the IFPUG have been processed

anual's accessibility has been increased further as a result of editorial improvements

Many examples and illustrations have been added

© ISO/IEC 2005 — Al rights

reserved
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The committee is of the opinion that the changes made are chiefly an elaboration and further illustration of the
guidelines drawn up earlier. In modifying the manual, the committee has worked in such a way that the
changes made have as little effect as possible on the results of a function point analysis. Appendix D goes

further into this.

The guidelines published in this manual have been applied to a rather large case study with the title, FPA Case

Study "Hotel" For The Application of Function Point Analysis. Applying the guidelines in practice
this document in detail.

is explained in

The publication of this version takes precedence over versions 1.0 and 1.1, as well as the Addendum.

English translation of version 2.0 (November 1997)

This E||19Iish version of the manual is an accurate translation of the Dutch version

Version 2.1 Unadjusted (February 2002)

This vq
exclusi
Functid

rsion has been developed for the manual to be an ISO recognized standand!.The main a
on of the General System Characteristics. This exclusion conforms ‘to’ the 1SO sta
nal Size Measurement.

Reasoh for this International Standard

The NH
in June

EFSMA was set up in the spring of 1989. (At that time it was alled the NEFPUG.) During

, it carried out a study among its participants in order te survey which subjects they wer
The sthndardization of counting guidelines/definitions was/high on the list. In reaction to thi
Board flecided to set up a committee devoted to this topic{This committee set itself the task of
a Interpational Standard for the theoretical application and.the practical use of function point ana

Over the years a number of "dialects" have arisen-for FPA. These dialects complicate the goal
the number of function points and make it almost impossible for organizations to compar
insuffigiently acknowledged reason for this is that different interpretations of the "Albrecht” methg

This In
guideli

ternational Standard hopes to provide clarity by formulating standards for the definition
nes that pertain to FPA.

Intendpd audience

This International Standardtis. meant for everyone who performs function point counts; i.e., both
count gccording to the NESMA rules and for those who use the IFPUG rules. For those using th

japtation is the
ndard 14143-1

ts first meeting
e interested in.
5, the NESMA
utting together
lysis (FPA)".

of determining
b results. One
d have arisen.

5 and counting

for people who
e IFPUG rules,
Standard if the
A International
FPA counter. It

to produce as
explanation for
i the NESMA

EPA user.
InternatiormatS

Departure points of this International Standard

The NESMA FPA method is in principle applicable to all Functional domains.
The following documentation has served as the foundation for this International Standard:

1984.

! The abbreviation FPA is used for the term Function Point Analysis.

© ISO/IEC 2005 — All rights reserved
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This is an internal IBM publication. The method described in it is usually referred to as Albrecht '84.

Future versions

When changes and supplements to this International Standard prove necessary in the future, an entire new
version will be produced

viii © ISO/IEC 2005 — All rights reserved
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Software engineering — NESMA functional size measurement
methode version 2.1 — Definitions and counting guidelines for
the application of Function Point Analysis

1 Sc¢ope

This In

a) sp

lernational Standard:

beifies a method to measure the functional size of software,

b) gives guidelines on how to determine the components of functional siz€ of software,

c) sp

beifies how to calculate the functional size as a result of the methoed, and

d) givies guidelines for the application of the method.

2 0

This ¢

verview

ause provides an overview to the Internatiofal Standard "Definitions and counting gui

applicdtion of function point analysis". The following questions are answered: What is its aim (s

What i

b its focus (subclause 2.2)? How is it laidiout (subclause 2.3)?

2.1 Objective of this International’'Standard

The In
guideli

ernational Standard attempts to provide a theoretical framework by presenting definition
nes. It also tries to illustrate’ the counting guidelines as concretely as possible by using s

situatidns.

2.2 Focus of this International Standard

The In
Intern

ternational<Standard focuses on how the functional size of an application is de
ional Standard does not go into any of the aspects that play a role when project budgeti

on the [basis of this functional size; e.g., productivity standards and productivity attributes. This
has bepn'described in the manual “Budgeting on the basis of logical design using function point

by the

delines for the
ubclause 2.1)?

5 and standard
pveral practical

termined. The
ng is drawn up
particular topic
analysis”, also

SMA:

© ISO/IEC 2005 — All rights reserved
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Figure 1 indicates what this International Standard will and will not cover.

| Determining / evaluating the costs of a project

| Determining the size of an application

External inpu

Function types Productivity attributes
Internal logical files People

Skills
External interface files Methods

Techniques

Resources / Tools

External outp

External inqu

uts

ries

System environment
Project management
User organization
Starting situation
Project type

U

function point count

2.3 Organi;
The terms and

Clause 3 provi
spell out briefl
as distinguishi
just as are oth
point count.

Clause 4 provi
counts that ca

= scope

Figure 1 — Scope of the International.Standard

ration of this International Standard

concepts used in the International Standard are explained in Clause 2 and defined in An

Hes an introduction to FPA and in which the functional aspect of FPA is emphasized. It v

what FPA is and explains the terms that form the basis for the concept of FPA. Matte
ng between an application fungtion point count and a project function point count are ex3
er various types of function.point counts, the role of FPA during a project, users, and fi

des you with an oyerview of the position of FPA in a project and with the types of functig
h be carried out-during the life cycle of an application. In other words, the chapter will

when points ¢

Clause 5 states geheral counting guidelines for a function point count.

n be counted«and what information is needed minimally in order to count. The chapter
give a step-byistep plan forcarrying out a function point analysis and indicates how projects, applicatio
packages sholld be counted. Each of these requires their approach.

nex B.

vill also
s such
mined,
unction

n point
explain
vill also
hs, and

Clauses 6, 7, 8, 9 and 10 give successively the definitions and guidelines used to identify funcfion types and to
determine the complexity of function types for internal logical files, external interface files, external inputs,
external outputs, and external inquiries. The guidelines are broken down per function type for identifying the
function type concerned, for determining the number of data element types, and for determining the number of
record types or referenced logical files.

Clause 11 provides several practical situations and their solutions. The counting guidelines are not repeated
explicitly here, but reference is made to the relevant guideline(s) or section(s) on which a solution is based.

Annex A is meant to be a short summary of the guidelines and contains the most important features of each

function type, as well as the tables for valuing the function types.

Annex B contains the definitions of the terms that this International Standard uses.

© ISO/IEC 2005 — All rights reserved
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For backward compatibility with previous adjusted function point counts, Annex C describes the application of
FPA with the general system characteristics that lead to a value adjustment factor with which the adjusted
function point count can be determined from the function point count.

Annex D describes the general system characteristics.
The Alphabetic index of keywords is given after the table of contents.

This International Standard has been set up in such a way that the reader does not necessarily have to start at
Clause 1 before continuing on to Clause 2, then 3 and 4 etc. Instead, he can look up what he thinks is
important to him. For one person, specific counting guidelines for a particular function type may be important,
while someone else may want a more general frame of reference for an initial introduction to FPA.

3 Introduction to FPA

This chapter gives a short description of FPA and explains a number of important concepts related to it. More
specifigally, section 3.1 provides a brief synopsis of FPA. Sections 3.2 through:\3.4 distinguish between the
differemt kinds of function point counts. Sections 3.5 through 3.9 discuss each| of the following successively
within the context of FPA:

. The boundaries in which counting takes place
o Users

. Function types

. The complexity of a function type

. The valuing of function types

Section 3.10 defines the term " function point ceunt" and describes how it is determined.
3.1 Brief description of FPA

3.1.1 |Background, purpose and.application of FPA

FPA was developed by A.JsAlbrecht at IBM between 1974-1979 as a result of productivity fesearch into a
large number of projects~The first version of FPA was introduced in 1979, followed by adaptations based on
practicpl experiences in 1983 and 1984.

FPA is|currently applied in countless organizations throughout the entire world. Experiences with the technique
are ex¢hanged dnyuser groups: the International Function Point Users Group (IFPUG), the Australian Software
Metricg Assoeiation (ASMA), the United Kingdom Software Metrics Association (UKSMA), the¢ NESMA, and
varioug other hational user groups.

FPA introduces a umit, the function pomt, to etp measure the size of am apptication thatisto be developed or
maintained. The word "application" within the framework of FPA means "an automated information system".
The function point expresses the quantity of information processing that an application provides a user. This
unit of measurement is separate from the way in which the information processing is realized in a technological
sense. A function point is an abstract term and can be compared somewhat to so-called "rental points". Rental
points are based on the number of rooms in a house, the surface area of these rooms, the number of facilities
the house has, and the location of the house. This then serves as a measurement for a residence offered to a
potential tenant.

FPA was first used to measure the productivity of system development and system maintenance after an
application was built. It soon became clear that the technique could also be used to support project budgeting
because the data needed for an FPA can be made available early on in a project.

This FPA method may be applied to all functional domains.

© ISO/IEC 2005 — All rights reserved 3
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3.1.2 Rationale behind FPA

The three separate words that make up the term "Function Point Analysis" can be used to explain the way of
thinking behind FPA.

Function

As mentioned earlier, FPA bases itself on the functionality that an application provides a user (see section 3.6).
Because users see only the "outside" or the boundary (see section 3.5) of an application, FPA examines the
specifications that describe the application's exchange of information with its environment. Functionality is
derived from incoming and outgoing information flows (these can be both data or control information), as well
as from the logical files that an application contains or uses. The functionality of an application is measured by
determining the function types. (See section 3.7.)

Point
The complexity of each function type is determined according to certain standard guidelines. (See sectipn 3.8.)
Each function |s worth a number of points, depending on its complexity (section 3.9). Thexsum of thesg points
yields the numper of function points (section 3.10. This is the basis for project budgeting.
Analysis
FPA is the anglysis of an application or the analysis of the description/specification of an application in grder to
establish its nymber of function points. The act of establishing the quantity,ef an application's function points is
also called funttion point counting.

In order to be able to carry out a function point count the following must first be determined:
. Purpose of the function point count (section 2.2)

. Scope|and boundaries of the application or project to be counted (section 2.5)

This concludeg a summary of the methodology and*a brief description of FPA. The sections that follow explain
the various terns used in FPA.

3.2 Use of FPA: application function point count versus project function point count

Function poinf counts can be linked' to applications or to projects. This means that a distinction i§ made
between the fgllowing two objectives:

. Determining the application function point count

. Determiningthe project function point count

Application funiction’ point count:

The number of function points that measures the amount of functionality that an application is to
supply or has already supplied to a user. It also measures the size of an application that must be
maintained.

Project function point count:
The number of function points that measures the amount of functionality of a new application or of
changes to an existing application. Changes to an existing application pertain to adding, changing, and
deleting functions. The project function point count is an essential parameter when determining the
effort and lead-time required for a project.

Determining the application function point count is elaborated on in section 4.5. Section 4.6 discusses the
project function point count further.

4 © ISO/IEC 2005 — All rights reserved
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3.3 The types of function point counts

One of three kinds of function point counts can be chosen, depending on the degree of detail of the
specifications available. The following represent the different types of function point counts. Note that they are
listed by degree of detail, number one having the least detail and number three the most:

1.
2.
3.

These
34

Functi
the ph

the foll
point ¢

3.5

The sg
count.

Indicative function point count
Estimated function point count

Detailed function point count

unction point counts during a project

n point counts can be carried out at different times during a project. They, can-therefor|
ses of a project; e.g., the planning phase, the execution phase, and the evaluation pha
wing breakdown of function point counting arises: the initial function paint count, the |
unt, and the final function point count. These counts are discussed further in section 4.4

cope of the count and boundary of the application to'be counted

When you have determined the scope you can defifde the boundary, the conceptual ints

the application and its users.

As ind
plays 4
determ

The bg

As me
functio
point ¢

3.6

FPA aq

cated earlier in section 3.1, the scope of the count and the boundary of an application
n important role in FPA. Consequently, thesboundaries of the application to be counte
ined in order to be able to carry out a function point count.

undary is necessary in order to be able to determine:
The application that certain data“belongs to
Which data crosses the(bqundary
htioned in section 3:2,\a distinction is made between a function point count for an ap

N point count for @ project. Section 4.5.1 provides guidelines for determining the appli
bunt and section\46.1 gives guidelines for determining the project function point count.

Jsers

knowlédges three kinds of users:

e be related to
5e. As a result,
nterim function

ope of the count is the set of functional requirements/specifications to be included in the function point

trface between

to be counted
d must first be

plication and a
cation function

The people and/or organizations that use or are going to use the application to be measured. This

category includes the following: end-users, functional managers, and operators.

The owner and/or employee(s) who determine(s) the requirements and wishes included in the
specifications. These requirements and wishes are recorded on the basis of the demands of the end-

user(s) for example, but also on the basis of requirements that a government or its
impose on the application.

Other applications that use the data or the functions of the application to be counted.

legislation can

Because the function point count takes place from the perspective of the user, it is always necessary to have it
done in cooperation with the user or, at the very least, to have the result of the count verified by the user. The
user, after all, is the only one who can determine whether a certain function is being requested.
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3.7 Functions and function types

The function point count measures the size of the functions of an application or a part of an application. The
count revolves around the what and not the how of the application furnished. Only those components that the
user requests, that he can recognize, and that he considers significant are assessed. These components are
called functions or base functional components. A function belongs to a function type.

FPA defines functions as follows:

The five types of components of which an application exists, as seen from the perspective of FPA.
These components determine the amount of functionality an application provides to a user.

Function types|are categorized into two main groups:
. Data function types
. Transactional function types
A data function type is:
A logidal group of data seen from the perspective of the user.
FPA distinguishes between:
. Internal logical files
. External interface files
A transactional function type is:

A sucdgession of actions that the user sees as.a-single work unit. FPA distinguishes between:

. External inputs
. External outputs
. External inquiries

Each function fype is discussed-further in chapters 5 through 9.

3.8 The complexity of afunction

The complexity of a_funetion is defined as follows:

The weight of a function on the basis of which a number of function points are allocated| to the
function.

The complexity of a function is determined by using the appropriate complexity matrix. A separate table has
been defined for each function type. Complexity depends on the number of data element types and the
number of referenced logical files connected to a given function. Three levels of complexity are distinguished:

Low: Few data element types and/or referenced logical files are involved with the function
Average: The function is neither low nor high as regards complexity
High: Many data element types and/or referenced logical files are involved with the function
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3.9 The valuing of function types
After the complexity of a function has been determined as described in chapters 5 through 9, the number of

function points can be allocated to the function. This should be done according to the rating illustrated in the
table below.

Table 1 — Function point table for determining the value of function types

ILF EIF El EO EQ

Low 7 5 3 4 3
Average TO 7 ! 5 Z
High 15 10 6 7 6

ILF = Internal logical file

EIF = External interface file

El = External input

EO = External output

EQ = External inquiry

Specifications are enough to identify functions and their'type when carrying out an estimated function point
count (see section 4.2.2), but it will be difficult to determine the complexity of these functions. In|such a case, a
data fupction is rated as low, while the rating average’is used for a transactional function.

3.10 The function point count
The fynction point count is the sum_of the number of function points assigned to each of the fyinctions (in the
way dgscribed above) that lie within,the boundaries of the object to be counted; i.e., the application or the
project

A NESMA-FSM-method measurement result on the FUR/specifications for a piece of software ghall be labeled
accordjng to the following.convention:

F(unctipn) P(oint) (ISO/IEC 24570:2003, NESMA FSM method V2.1).

The values far'the function types are defined in Annex A.

4 Guidelines to carry out an FPA

This chapter indicates how function point analysis should be carried out. To this end, section 4.1 will first
present a generally applicable step-by-step plan. Section 4.2 will then indicate how you should act when
dealing with an indicative, estimated, and detailed function point count. Section 4.3 goes into the role of the
quality of specifications, while section 4.4 explains the use of FPA during a project. Sections 4.5 and 4.6 show
how an application and a project function point count are determined in the event of development and in the
event of enhancement, respectively. Section 4.7 states what you must take into consideration when dealing
with the different ways of recording specifications. Section 4.8 concludes the chapter with an illustration of how
the different types of function point counts can be applied during the life cycle of an application. For illustration
purposes, this section will assume a general system life cycle as a phasing method for the life cycle of an
application.
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4.1 Step-by-step plan for carrying out an FPA

Below follows a step-by-step plan to perform a function point count.

Step 1:

Step 2:

Step 3:

Collect the available documentation. The documentation that should be present

for an

indicative function point count, an estimated function point count, and a detailed function point

count is described in sections 4.2.1, 4.2.2, and 4.2.3, respectively.

Determine who the users of the application are. (See section 3.6.) Determine from whic
application(s) the application to be counted receives and/or uses data.

h other

Establish whether an application function point count or a project function point count must be

ctions

Step 4:

Step 5:

Step 6:

4.2 Types of function point counts and theif/accuracy

Depending on
can be chosel

point counts can be carried out when bathan application function point count and a project function poir

is being detern

point counts. In the sections below,.the specifications required to carry out each of the three counts are

Each section,
application.

421 Thein

Definition

|||||| oo

stated in section 4.5. If a project function point count must be performed, foll
instructions found in section 4.6.

earviad ot If An annlicatinn fiinatinn naint ~any it ot ha narfarmad  fallav tha inctre
ot oot oo P PO o St o P o T SoT o T PO e aT oo te ot

Identify the functions and determine their type and complexity accordingsto)the gui
described in chapters 5 through 9. When doing so, adhere to the sequence in wh
chapters appear. Assign the number of function points using the~ Wfunction poin
illustrated in section 3.9. This will result in the function point count.

Register the structure of the count and the number of function.points. Particularly rec
departure points and the assumptions that have been made.

Together with the user(s), verify the result in relation~to those aspects where
interpretation of the available specifications was needed. If necessary, make any corr
as a result of that verification.

Verify the result with an FPA expert in relation t0-those aspects where specific interpret
the counting guidelines was needed. This may-or may not be necessary. Make any corr
that are required as a result of that verification.

the degree of detail of the specifications available, one of three types of function point
: an indicative, an estimated; or a detailed function point count. These three types of f

nined. The minimum specifications required are different for each of the three types of f

bw the

delines
ich the
t table

brd any

specific
ections

ation of
ections

counts
unction
t count
unction
stated.

finally, will indicate )Wwhen a particular type of count can be executed in the life cyclg of an

licative function point count

An indicative fURction point count indicates the size of an application or a project based on either a con

ceptual

data model or a normalized data model. Caution is advised when using this indication as deviations of up to

50% higher or

If a conceptual

lower are possible!

data model is assumed, the number of function points is equal to:

The number of entity types of the internal logical file type
in the conceptual data model * 35
+
the number of entity types of the external interface file type
in the conceptual data model * 15
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Note that the entity types that are from the FPA table type (see section 5.20) and that are maintained by the
application to be counted are counted together as one entity type. The same applies to the entity types that are
from the FPA table type but which are maintained by a different application. For FPA tables, therefore, two
entity types are counted maximally.

The multiplication factors are based on the assumption that a minimum of three external inputs (add, change,
and delete), one external output, and one external inquiry will usually be present for each internal logical file,
and that a minimum of one external output and one external inquiry will be present for each external interface
file.

When a data model in third normal-form is available, the following formula indicates the number of function
points:

The number of entity types of the internal logical file type
in the normalized data model * 25
+
the number of entity types of the external interface file type
in the normalized data model * 10

Here, t00, the entity types that are from the FPA table type (see section’5.20) and that are majntained by the
applicgtion to be counted are counted together as one entity type. The-same applies to the entity types that are
from the FPA table type but which are maintained by a differentyapplication. For FPA tables,| therefore, two
entity types are counted maximally.
Applicability

Given a general system life cycle as a phasing method for the life cycle of an application, an indjcative function
point count can almost always be carried out atthe end of that system life cycle's requirememts phase. In a
large rflumber of cases, the indication can eveh be obtained after the information planning plhase has been
complgted.

The specifications required
The ablove shows that you should have the following at your disposal for an indicative function pgint count:

. A conceptual or normalized data model of the application to be counted

. An indication as-to how the logical files distinguished are maintained: by the applicatior] to be counted
or by a different application

4.2.2 |The estimated function point count

Definition

An estimated function point count determines the number of functions for each function type (transactional
function types and data function types) and uses a standard value for complexity: Average for transactional
function types and Low for data function types.

Applicability
The moment at which an estimated function point count can be carried out depends to a large extent on when
certain specifications are provided. This, again, depends on the method used for system development. Given a

system life cycle of an application that contains the analysis phase, this moment would be at the end of the
analysis phase.
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The specifications required

The following specifications must be available for an estimated count:

A (structure) model that shows the logical files involved and their relations

or by a different application

An indication as to how the logical files distinguished are maintained: by the application to be counted

A model that shows the computer system functions with their incoming and outgoing information flows

The information flows between the functions of the application to be counted and its environment

4.2.3 The deJtaiIed function point count

Definition

The detailed fU
known in detai
logical files an
and data elem

nction point count is the most accurate count in which all the specifications{needed for H
. This means that transactional function types have been specified up to-the level of refg
d data element types, and that logical files have been specified up te-the level of recor
bnt types. As a result, the complexity for each function identified can{beestablished.

PA are
renced
d types

Applicability

d used
design
cations

The moment g
for the life cycl
phase, this mg
are available W

t which a detailed function point count can be carried out depends on the phasing methd
b of an application. Given a system life cycle of an appliCation that contains the functional
ment would be during functional design or at the end_o6f functional design, when specifi
ith a sufficient degree of detail.

The specifications required

The following gpecifications must be available for a detailed count:

A mog
Diagrg

el with all logical files and their relations; e.g., a Bachman diagram or an Entity Relafjonship
m

The relcord types and the data elemént types of the logical files

An ind
or by 3

cation as to how the logical files distinguished are maintained: by the application to be dounted

different application;

A mod
logical

el that shows the_¢omputer system functions, their incoming and outgoing information flows, the

files involved.with the functions, and the supporting functions (help functions and so on).

A detg
level 0

iled specification of the incoming and outgoing information flows of the application ug to the

f data-element types.

4.3 Therol

Regardless of the type of function point count (as described in section 4.2), sound functional specifications of
the application are needed in order to carry out a function point count. The easiest way to draw up these
specifications is to work in a standard and methodical fashion. More and more, software developers have the
tendency to adopt the use of generally accepted methods. Depending on the method used, the form of the
specifications produced can differ. The function point count, however, should continuously render the same
result for the same application.

An FPAs reliability depends directly on the quality of the specifications provided. Good-quality specifications
will ensure that little effort is needed to translate specifications into function points and will result in a reliable
count. Flawed or incomplete specifications can make it impossible to carry out an FPA, or the result of the
count may differ considerably from person to person as a result of various interpretations of the specifications.
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4.4 FPA during a project

FPA plays a role during the entire course of a system development project. For instance, during the planning
phase of a project, an initial function point count is carried out. As soon as change requests pertaining to
specifications already recorded have been submitted during the course of a project, interim function point
counts are carried out. When a project has been fully completed, the final function point count determines how
big the supplied product is and what the project function point count has been. It does not matter which phases
of an application's life cycle are being carried out in the project. Given a system life cycle as a phasing method,
for example, the project can pertain to analysis, functional design, and construction. Regardless of the projects
content, there will always be an initial and a final function point count, and sometimes one or more interim

function point counts.

An initi

An inifial function point count should be carried out at the beginning of a’ project. Dep

specifi
objecti

An inte

An inte
specifi
the inte
agreed

A final

A final
an app|
One o
Anothsg
examp

al function point count Is:

a count at the beginning of a project for developing an application or for changing
(adding, changing, and deleting functionality) in which an application functioncpoint cou
4.5) and a project function point count (see section 4.6) is recorded.

cations available, this count is either an indicative, estimated, ordetailed function pg
e of the initial function point count is to draw up a budget for the project in terms of effort

rim function point count is:

a count during a new development project or an enhancement project in which the siZ
enhancement (addition, change, or deletion of flngtionality) is determined. This ni
influence that a change will have on both an application function point count (see sec
project function point count (see section 4.6) is.recorded.

rim function point count should be done when functional specifications are changed. De
cations available, this count is an indicative, estimated, or detailed function point count. T
rim function point count is to determing the influence of change requests on the price an
upon with the customer.

function point count is:
a count at the end of .a“project for developing an application or for changing an appli

changing, or deleting-functionality) in which the final application function point count (s
and the final projéctfunction point count (see section 4.6) are recorded.

an application
nt (see section

bnding on the
int count. The
and lead-time.

e of an interim
eans that the
tion 4.5) and a

bending on the
he objective of
d delivery date

cation (adding,
be section 4.5)

function point'\count takes place at the end of a project. The project can pertain to the ¢
ication or fo-the realization of enhancements during an application's operation and main
bjective.of the final function point count is to determine the size of the application in

agree

upon

evelopment of
nance phase.
nction points.

r objective is to determine the size of the project so that productivity can be determined and, for
ey a final monetary settlement for the project can take place, if a fixed price per function jpoint has been

4.5 Determining the application function point count

As stated in section 3.2, FPA can be used to determine the application function point count or the project
function point count. This section explains the use of FPA when determining the application function point
count.

The purpose of carrying out counts on applications is to determine the amount of functionality that is to be
furnished to a user or that has already been furnished to him. This means that the functional specifications of
an application must serve as the starting point and not the physical components such as programs or physical
files.
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Determining the application function point count can be carried out differently when developing an application
than when enhancing an application. Still, in both cases, the application boundary must first be determined.
This and the counting method employed for both development and enhancement are covered in greater depth
in the sections below.

4.51 Determining the application boundary
An application boundary is:

the border between the application and its environment (other applications and users). This border of
course marks the scope of the application function point count.

An application|in this International Standard refers to:

an autpmated information system. This is an application that collects, saves, processes;jand pfesents
data by means of a computer.

The following quidelines can help in determining the application boundary:

. The application demarcated by the application boundary should make up,anjindependent whole that
can fupction separately from other applications to a large degree.

. Establlsh whoever the owner or main user is. If there are several owhers or chief users, it often|means
that yqu are dealing with several applications.

. Look gt the application through the eyes of the user; i.e., only-at the part of the application the uger can
actually observe. In putting yourself in the user's shoes, usethe specifications that describe o define
the outside of the application. This is called the application context, and it can be representgd in a
context diagram, among other ways. Determine what.is located inside and outside the appljcation.
Only those things that the user requests and thatcare relevant to him are significant to the function
point dount.

. Think [of an application as a group of progfams maintained as a whole. The application bqundary
encloses this group of programs. All functions within this boundary are counted and recordgd as a
whole,

4.5.2 The application function point.count of new applications

This pertains fo an application furiction point count of applications in the process of being built or thIt have
already been Iuilt at the request.ef a user or user organization, and that provide a solution to the ngeds or
wishes of the yser or user organization.

Determining the application function point count during the development of an application occurs as inficated
in section 4.1| If theapplication in a development project is realized in a single project, determining an
application fungtion” point count does not occur differently than when determining a project function point count.
(See section 4.6:2,) Note, however, that the size of any conversion software may not be counted when you
carry out an app“bat;uu fomretion pU;I tcount:

If the application is being realized in the form of a number of sub-projects carried out in parallel, then the total
functionality furnished by all the sub-projects will have to be examined in order to determine the application
function point count. When examining these sub-projects, you should make sure that functionality appearing in
more than one sub-project (such as a logical file) is not counted twice.

In the event of enhancement to an existing application (the adding, changing, or deleting of functionality), the

application function point count of the (changed) application should be determined as indicated in section
4.5.3.
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4.5.3 The application function point count of changed applications

This sizes an application after enhancement. In principle, enhancement can take place during each phase of
an application's life cycle, but usually occurs during construction or during operation and maintenance. In the
event of major enhancements, a separate project can be defined in which a project function point count is
determined, in addition to an application function point count. In all cases, the application function point count
is determined in the same way after the enhancement.

Below are the steps to be taken in order to determine the new application function point count:

Step 1: Determine the number of function points of the application before the change (UFPB).

Step 2 Determine which transactions and/or Ir\gihal files are deleted from the nvicﬁng pp"cation and
count how many function points they represent (DEL).

Step 3 Establish which transactions and/or logical files change. Then deterimine the number of
function points that they represent before the change (CHGB) and aftérthe change (CHGA).

Step 4 Identify which transactions and/or logical files are added to the.application and establish how
many function points they represent (ADD).

Step 5 Determine the application function point count of the appliCation after the change (AFP) as
follows:

AFP = [UFPB + ADD - DEL + (CHGA - CHGB)]

4.5.4 |The application function point count of re-built.applications

If one @pplication is replaced by another with the safe functionality, then the application functiof point count of
the ney application is equal to the old applicationit'is replacing.

If enhgncements are the result of such a re€placement, the size of the application in function| points can be
determlined in two ways:

. The replacement can be considered a new application. If this option is chosen, counfing is done as
described in section 4.5.2.

. The replacement can _be considered a change to the application being replaced. In this|case, counting
is carried out as indicated in section 4.5.3.

. The result (the'application function point count) of both counting methods is the same.

4.6 Determining the project function point count

As indjcated in section 3.2, FPA can be used to determine an application function point count or a project
functioh*point count. This section explains the use of FPA to determine the project function poin{ count.

Determining the size of a project (i.e., counting the number of function points of a project) differs in a number
of ways from purely and simply calculating an application function point count; i.e., determining the amount of
functionality provided or to be provided. This is because the effort needed does not always result in an
increase of functionality. Consider, for example, an effort to remove functionality, or to create a one-time
functionality in order to convert data.

Using a number of project situations, the sections below spell out how a project function point count can be
determined. Figure 2 illustrates an example of how a project function point count and an application function
point count are determined, as well as the differences between the two.
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RELEASE 1 RELEASE 2 RELEASE 3
ADD 1000 200 500
Function Before 80 220
Points CHANGE
After 100 200
DELETE 40 100
Add: +200 | Add: +500
Change after: +100 | Change after: +200
Subtotal: +300 | Subtotal: +700
1000
Project function point count
Delete: +40 | Delete: +100
TOTAL: 340 | TOTAL: 800
Rel. 1: 1000 | Rel. 2: 1180
Add: +200 | Add: +500
o . Change after: +100 | Chahnge after: +200
Applicatipn function Change before: -80 | Chénge before: -220
point cognt 1000 Delete: -40 | Delete: -100
TOTAL: 1480)| TOTAL: 1560
Figure 2 — Relations between a project function point count and-an application function point

Determining tH
than when an
and the counti
the sections be

4.6.1

The scope of 3

the se
tobei
than o

This definition

Develdq

Enhan

A developmen

e project function point count when an application<is developed can be carried out dif
application is enhanced. Still, in both cases, theyapplication boundary must first be fix¢
hg method employed for both development and enhancement are covered in greater d
low.

Determining the scope of a project functiof’ point count

project function point count is:

of functional requirementsfspecifications of a development project or an enhancement
hcluded in a function point-€count. This may include one or more applications and therefon
he application boundary may have to be determined as described in section 3.5.1

shows that two Kinds of projects are distinguished:

pment projects

cement-projects

project is:

count

ferently
d. This
epth in

project
e more

a project in which a completely new application is realized. In its execution, a development project can
be split up into a number of sub-projects, each of which is responsible for a certain sub-system of the
entire application. Each sub-project should then be considered an individual development project, if
the sub-system itself is an application.

Re-building an

existing application (re-engineering) is considered as development.

FPA defines an enhancement project as:

a project in which enhancements are carried out on an existing application. This means that
functionality can be added to, changed in, or deleted from an existing application.

14
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An enhancement is defined as:

the actions performed on an application that change the specifications of that application and, as a
result, usually the function point count as well. Change requests are an example of enhancement.

The following guidelines can help in determining the scope of the project:

taken into consideration, not the physical structures.

of which realizes a sub-system. The scope of such a sub-project therefore includes a

Look at the application to be realized through the eyes of the user. The logical structures should be

An application can be developed as a number of sub-projects executed more or less in parallel, each

sub-system. If

thc Dub‘DyDtCIIID IIIUDt bU db:U tU C)\;Ot illdcpclldcllt:y (U.y., bcuauoc Uf [=] phaocd ;IIIp:UII
application or for functional reasons), then the exchange of data between the sub-systg
in the function point count of each sub-project. The scopey of the application_Contai
projects. This means that the interfaces between the sub-systems lie within the en
boundary. The project function point count is the sum of the number of fdnetion poi
projects and can be higher than the number of function points of the entire applicati
function point count), because in this situation, an internal logical filefof’a particular 3
example) is also counted as an internal logical file or as an exterhal interface file fg
project that makes use of the same internal logical file.

A practical way of figuring out whether a certain function dies” within a boundary of
requested by a user is to ask whether the user really wants. to pay for this function.

If in doubt, consult with the user if possible.

4.6.2 |The project function point count of development projects
A devg
numbe
determ

lopment project realizes an entirely new.application. When a development project is
I of sub-projects, then each sub-project must be treated as an independent developmer
ining a project function point count.

The steps to be taken here are as follows:

entation of the
ms is included
ns all the sub-
tire application
ts of the sub-
on (application
ub-project (for
r another sub-

an application

split up into a
t project when

Step 1 Determine the number of function points of each (sub)system to be realized.

Step 2 Count the number of function points of the conversion software.
These Afunction points contribute to the project function point count only. Tlhe conversion
software’needed does not yield any additional functionality, but is only a ong-time tool and
therefore not a part of the application to be implemented.
See the practical situation described in section 11.14.

Step 3 Determine the number of function points of the changes in other applications|that are being
reatizedmthe project(See steps T throught 5T section 476-37)
These function points contribute to the project function point count. (The new application
function point count of the applications affected by the project must also be determined per
application.)

Step 4: The size of the project is the sum of the number of function points recorded as a result of

steps 1, 2, and 3.

Note: A project function point count is used often to budget. When different a

pplications are

being modified/enhanced, make certain that budgeting is done per application because, for
example, there may be different development environments and, therefore, different

productivity rates.
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4.6.3 The project function point count of enhancement projects?

An enhancement project considers enhancements to one or more existing applications. This means that
functionality can be added to, changed in, and deleted from these applications.

The steps required to determine the project function point count in function points are as follows:

Step 1: Determine which transactions and/or logical files are going to be deleted from the existing
application(s) and determine how many function points they represent (DEL).

Step 2: Establish which transactions and/or logical files change. Then determine the number of
function points they represent after the change (CHGA).

Step 3: Identify which transactions and/or logical files are going to be added to the application[s) and
establish how many function points they represent (ADD).

Step 4: Calculate the project function point count for the enhancement project as follows (EFP)

EFP = DEL + CHGA + ADD

Step 5: If conversion software has to be made as a result,of_cthanges, determine the number of
function points it entails and add it to the project functien point count determined in step|4.

Note: Existing internal logical files and external interface files that are used by the functiong to be
added, changed, or deleted, but are themseles not changed during an enhancement project,
are not counted as internal logical files or as external interface files when the project function
point count is being determined.

4.6.4 The prpject function point count during.the’ replacement of an application

It is often neg
applications th
is done with re|

bt are more efficient and that\meet the requirements of current-day information technolog
Lengineering projects.

Because an eptire application has:to be built in such a case, determining the project function poin

occurs in the s

4.7 FPAin

pme fashion as when dealing with development projects. (See section 4.6.2.)

ispecific situations

You can apply| FPA-in-different situations, but must deal with it in a specific way for each particular si

This section w

Il explain the use of FPA in the following situations:

essary to replace applications that have been operational for a longer period of timme with

y. This

t count

uation.

. Counting on the basis of traditional design
. Counting application packages

. Counting from screens

. Counting during prototyping

. Counting in GUI environments

The NESMA has published a manual “FPA for software enhancement” that goes extensively into the use

of FPA during enhancement. The method for counting enhancement projects described in this
International Standard is a further refinement of the method discussed here.
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4.7.1 Counting on the basis of traditional design

Via models, a traditional design describes the functionality a user desires. Generally speaking, a data model
and a process model are encountered here. A data model can take the shape of an Entity Relationship
Diagram to which a description of entity types, attribute types, and relationships has been linked. A process
model on the other hand can take the shape of a Data Flow Diagram to which a description of the functions
and the data flows is linked. When counting is done from a traditional design, the models cited serve as the
basis for the FPA, as well as the screen layouts and list layouts often encountered. (The screen and list layouts
are not necessary, but are very useful.) Data functions are derived from the data model, and the transactional
functions that must be identified are determined from the process model.

The major advantages of carrying out a function point analysis from a traditional design are that:

. counting is done from the perspective of the functionality requested and defiped, in which
technological considerations hardly play a role

. the design is a complete illustration of the functionality requested

4.7.2 |Counting application packages

A packjage implemented in an organization represents a certain quantity of functionality.

The fupction point count carried out during the phase in which the spegifications are recorded ig a reflection of
the amount of functionality a user desires. This count is indepéndent of the solution to be |chosen and is
separafte from the implementation or non-implementation of a package.

At the tlose of the specification phase, a decision is made"'whether to build an application or to jpouy a package
that salisfies the functional requirements.

The way in which counting should be carried out depends a lot on a package's available documgntation. Other
than thiat, the approach here is no different than the one given in section 4.1. Next we will discuss the process
in whigh the data functions (logical files) and\transactional functions (transactions) of a pgckage can be
identified.

General
When [an application package is considered a possible solution, the first step to be taken is to determine
whethgr a suitable application-package is available that can run on the technical infrastructurg desired. If so,

the follpwing about the chosen package must be determined:

1. What functionality desired by the user can the package provide, and what is the number of the function
points of this-functionality?

2. What functionality desired by the user can the package not provide, and what is the number of function
pointsof this functionality?

3 Mile ot £ FH L R | + allo 4lo <l 4lo IH i L Hu | d h t 1 th
. vvhat ranctonanty ot aesired— oy tne—uSer—adoesS e appicatton—package—proviae,—a what Is the

number of function points of this functionality?
Group 1 represents the function points counted during the specification phase that a package can supply.

Group 2 makes up the number of desired function points either not provided or that must be modified. These
function points should not be included in the useful application function point count of the package, because
the application function point count should reflect the desired functionality that is provided. If a decision is
subsequently made to upgrade the package so that it complies with all of the user's original requirements, the
upgrade should be treated as an enhancement. (See sections 4.5.3 and 4.6.3.)

Group 3, the surplus functionality that an application package provides, can of course be a reason to choose a

certain package. The additional functionality, however, falls outside the scope of the original project while it
must still be paid for nonetheless. It is a part of the total application function point count of the package, but not
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a part of the application function point count effective and useful to the user. It is not necessary to count these
surplus function points.

The big advantage of using FPA when acquiring packages is that attention is focused on the relationship
between the functionality provided and the cost factors that play a role in the decision either to produce your
own application or to buy a package. With the help of FPA, a decision between creating and buying is made
possible on the basis of functionality, costs, and the time frame within which functionality becomes available.

Counting the size of packages therefore has three possible objectives:
. To establish the price-performance ratio of a package. In other words, what will the package cost per
function point? When this is assessed, only the function points of the functionality that the user or
customer requires and that the package Is going to provide are relevant.

To est
and th
chang

hblish the ratio between the functionality provided by a package that a user or customer r
e total functionality the user or customer requires. This would include both. additio
S,

bquires
ns and

To est
and th

hblish the ratio between the functionality provided by a package that a useror customer r
b total functionality the package provides.

bquires

Determining the data functions (logical files) of a package

of the

When an app
documentation
your disposal.
found in sectio]

If neither a cor
can probably b
structure.

ication package is acquired, a conceptual data model dees not usually make up part
supplied. In some cases, you will have a data model of the package in third normal-
The data functions can be derived from this data.maodel. In such a case, use the gui
hs 5.20 and 5.21 and in chapters 5 and 6.

ceptual data model nor a data model in third sormal-form is present, establish which logi
e identified, using the functionality provided(You can also derive this from the physical dz

Determine the transactional functions (transactions) of a package

The transactio
or from a user’

If the docume
available, the
this.)

If only the me
change, and ¢
display, choos

hal functions provided must be‘determined as well as possible from the functional specifi
5 manual if they are available.

ntation issued is inadequate and a test or demonstration implementation of the pach

u structure”is available, try to derive the functions from it. Choose three external input
elete) when confronted with a menu option such as maintain. For a menu option s
b one~external inquiry and one external output.

Determine the-functionality required

orm at
delines

cal files

tabase

cations

age is

ransactional functions can be determined from the screens. (See section 4.7.3 for mor¢ about

s (add,
uch as

When determining the functionality required, you should assume the functional requirements the user or
customer has imposed on a package. In other words, only those parts of the package are valued that the user
has specified beforehand.

In short, use the functional requirements of the user or the customer in order to count.
If the functional requirements have not been defined, they must still be established in cooperation with the user
by figuring out which logical files and which functions of the package are relevant. (Consult the above in this

section for how data functions and transactional functions can be determined.)

Functionality provided by the package but not specifically requested by the user can be included when
determining the total application function point count of the package; however, it must not be included when
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determining the effective application function point count (the application function point count useful to the

user).

4.7.3 Counting from screens

Application packages and existing applications often lack suitable documentation needed to carry out a
function point analysis. If functional specifications are missing or are insufficient, it may be necessary to derive
(a part of) the functions from the physical components of the application. One option is to start up the
application concerned and count from the screens. This means that you will have to track down the functions
by going through each branch of the menu tree up to and including the input and output screens. These input
and output screens reflect the functionality that an application provides. A user's International Standard can
also be a useful means to establish the functionality supplied.

Pay attlention to the following points when you find functions in this fashion:

Prevent double counting: The same transactional function can appear at several pla
structure.

Pay attention to continuation screens: Screens inextricably bound 'together usua
transactional function only.

If a screen has continuation screens that are not bound to-it-inextricably, the contin
usually result in new transactional functions, unless the nhew transactional functions
fashion have been counted somewhere else already.

Derive from the screens and the menu structure which reports are created by the apy
each individual report as one external output.

Sometimes a report with the same layout ¢an be shown via different media; e.g., disp

ces in a menu

ly define one

Lation screens
found in this

lication. Count

ay screen and

printer. When the logical processing is ‘the same here, only one external output shodild be counted

(see section 9.1).

An external inquiry may be countedonly if it is cited explicitly as such in the menu struct
data occurs rather often in practice as part of an external input, namely when data is g
deleted. Given such a casethe displaying of data is not counted as an external inquiry.

Count list functions as-indicated in section 5.16.
Using the documentation or menu options, determine which transaction files exist. Cq
accordingly as'‘either external inputs or as external outputs. Also determine how many

and externaloutputs should be identified per transaction file.

Try to'derive from the maintenance functions which logical files the user can maintain;
which'internal logical files are present.

ure. Displaying
hanged and/or

unt these files
external inputs

n other words,

OEL HI| + o ol + loat tiot Llo | +k £ 4 ' L_£. ' <l
UTLCTT, yuu wWIHT TITUU VT AdVIT (U oubuoudliitdic uic bUIIIpIU}\ILy Ul trarroavuulial TuUrictiurlio ariu
when counting from screens. In that case, value each transactional function as average
function as low.

Count the menu structures as indicated in section 5.15.

data functions
and each data

Try to gain insight into (batch) functions executed periodically. Sometimes you will be able to see from
remarks on screens, in documentation, or in menus whether a transaction run will operate or should

have operated (at night, for example).
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4.7.4 Counting when prototyping

Prototyping is used:

. As a strategy in order to determine functional specifications

. As an aid to develop the organization of screens and dialogs for known functional specifications.
Both situations are discussed in further detail below.

Prototyping to determine specifications

When you use|prototyping as a design strategy to determine the functional specifications of an applicatipn, you
should be cafeful in applying FPA. Prototyping is usually applied when there is uncertainty about the
information prgblem and about the requirements that users expect of a solution for that problem.\The causes
of this uncertainty are due to a communication gap between the developer and user, and to a shift or change in
the information need when the user has gained experience with the application. As long as ‘uncertainty exists
about the final functionality of an application to be developed, a function point count willxnot provide feliable
insight into thg ultimate size of this application. If necessary, an indicative function point’count can be |carried
out if a (rudinpentary) data model is available. It is important, however, to dogument specifications when
prototyping, tod, so a function point count can be done at the end of the prototyping. cycle.

Prototyping tp design the user interface

If prototyping ip used to design the user interface and the functional §pecifications are already recordgd from
the start, then hormal FPA guidelines apply and can be used withoutrisk.

4.7.5 Counting GUI environments

An application|in an environment that uses a Graphical*User Interface (GUI) (as in WINDOWS, OS2, [and so
forth) presents|itself to a user very differently than in atraditional environment. Windows play an important role
in a GUI environment. Several windows can appear on a screen at the same time. A user can feceive
information and pass it on using these windows, a mouse, and a keyboard. The windows have a sfandard
construction and often have standard options-"at their disposal such as increasing, decreasing, moving,
scrolling through, and selecting data. This_environment is also characterized by the use of icons, scrdll bars,
radio buttons, ¢heck boxes, push buttons, list buttons, container windows, list boxes, clip boards, and sq on.

FPA is applied as follows in a GUl.environment. Generally speaking, you should look beyond the degorative
packaging and deduce the actual)functionality provided by the application in terms of internal logical files,
external interface files, external inputs, external outputs, and external inquiries. The sequence in which
windows are uped in a transaction must be considered as a whole. The individual components of a window do
not lead to additional FRA functions, no matter how user friendly they may appear in design. Many of the
components i a traditienal environment correspond to a text field and are counted accordingly as|a data
element type.

Functionality ; e GUI
environment and obtained (almost) automatically by tools in the GUI environment, can be seen as an
extension of the operating system and does not lead to the counting of additional functions or data element
types.

4.8 lllustration: FPA and the system life cycle

A function point count can be carried out only when a certain minimum of specifications is present. Which
specifications are available and the way in which they are supplied depend on the phase within the system life
cycle, on the nature of the project, and on the methods that are used.

Section 3.8 will explain this further and, in doing so, will illustrate the phasing according to a general system life

cycle. Comparable remarks apply to every other arbitrary phasing method. We have left it to the reader to
compare this general system life cycle with the methods his organization uses and to translate them.
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FPA during the requirements phase

This phase assesses whether the development of a new or improved application is technologically,
economically, socially, and organizationally feasible and worthwhile. It is the first step in the development of a

particu

lar application.

Within the boundaries established during information planning, the problem area is analyzed, and all system
requirements are specified:

What does the existing application look like?

What functionality should the application provide?

This w

Mome

The sp
always|
an indi

Be aw
consed

How can users work with the application?

What requirements have been imposed on the quality of the application?

What parts of existing, planned, or standard hardware and software can be used?

How should the transfer from the existing situation to the desired situation-take place?
[l result in:

A model of the business activities

The basic requirements for the application to be realized

A specification of the environment requirements of-the’application to be implemented

Requirements pertaining to the technological characteristics

A global data model

nt of count and type of count

adequate for carrying out an estimated function point count (section 4.2.2), but usually a
Cative function point count.(section 4.2.1).

bre that the size of an application estimated in the requirements phase is usually too
uence of the high~abstraction level of these specifications that can keep relevant

Experi¢gnces of FPA usérs’have shown that the degree to which a count is underestimated is

organiz
compe

ation. Each organization should decide on a standard for itself in order to compensat
hsation car’be referred to as the scope creep.

ObjecIve ofthe count

The oljective of this count is to obtain an initial indication of the size of the application to be d

ecifications that must be furnished’at the end of the requirements phase in the system life cycle are not

re sufficient for

low. This is a
Hetails hidden.
constant in an
b for this. This

eveloped. This

indicati

on can be used to:
Determine the resources necessary for the application to be developed
Budget the project for the design of the application
Fix a budget for the development department

Evaluate quotations when subcontracting later phases of system development

Required documentation

In all cases, the documentation must contain the specifications as noted in section 4.2.1.

© ISO/IEC 2005 — All rights reserved

21


https://iecnorm.com/api/?name=fccbfda3797487513e476463f825366c

ISO/IEC 24570:2005(E)

4.8.2 FPA during the analysis phase

During the analysis phase, attention shifts from analyzing business activities to specifying the application that
is to support these activities. Specifying the application requires an understanding of all aspects of the
information that must be stored in the logical file(s), and of the way in which the user is going to communicate
with the application. In fact, a number of aspect models are created that can be seen as a blueprint of the
application to be developed.

This will result

in:

control decisions (systelogical model)

A model that indicates when and why information is required for which management and for which

A model that defines which data is required for which output and what the significance is ofith

(infological model)

established (datalogical model)

A mo
model

The methods
method.

el that records the technical requirements for the application to be realized (techn

ised here and the documentation produced as a result will vary for each system devel

Moment of caunt and type of count

Sufficient speg
point count.

Counting can
can occur at ¢
place at the en

Be aware that
consequence

ifications emerge during the analysis phase that will enable you to make an estimated f

be done as soon as the specifications required for an estimated count are available. C
ifferent moments during analysis, depending on the methods used. However, it usuall
d of the analysis phase.

pf the still relatively high abstraction level of these specifications that can keep relevant

hidden. Experi

in an organizi

This compens
the scope cree

Objective of t

The objective
application to

Detern

bnces of FPA users have shown that the degree to which a count is underestimated is ¢
ion. Each organization should decide on a standard for itself in order to compensate f
tion can be referred to as the scope creep. The scope creep in the analysis phase is low
p in the requirements:phase.

he count

pf the funetion point count at the end of analysis is to obtain a better indication of the siz
e developed. This estimate can be used to:

hine thie resources necessary for the application to be developed

at data

A model in which the structure, form, and cohesion of the data of the application to,be) developed are

blogical

bpment

Linction

bunting
y takes

the size of an application in thé analysis phase is also usually estimated too low. This is a

details
bnstant
or this.
er than

e of the

Budge

t the project for the application to be developed

Fix a budget for the development department

Evaluate quotations when subcontracting later phases of system development

Settle financial matters pertaining to the analysis phase via costing when the phase has been

subcontracted by means of a contract. (A fixed price per specified function point is then used in such a

case.)

Record that more or less work has to be done than an earlier count indicated

Required documentation

In all cases, the documentation must contain the specifications noted in section 4.2.2.
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4.8.3 FPA during the functional design phase

During this phase, design specifications are documented to such a degree that they can be used as the basis
to realize International Standard procedures or computer programs. Additionally, the logical data structure is
determined so that it can be used as the basis to establish a technical data structure or database design.

Moment of count and type of count

During the functional design phase, all the specifications required for a detailed function point count become
available. This detailed function point count will then be equal to the final function point count if no interim
changes to the functional specifications appear during the next phases.

Just as_in the analysis phase. counting function points can be done during the phase or at the end of the
phase.

Objective of the count

The following can be accomplished on the basis of the detailed function point count-at the end gf the functional
design|phase:

. Budgeting the continuation of the project for realizing the application

. Estimating the effort and financial means required

. Evaluating a quotation for subcontracting the construction phase

. Settling financial matters pertaining to the functional/design phase via costing when the phase has

been subcontracted by means of a contract. (A fixed ‘price per specified function point js then used in
such a case.)

. Recording that more or less work has to be done than an earlier count indicated
Requifed documentation

In all cgses, the documentation must contain‘the specifications noted in section 4.2.3.

4.8.4 |FPA during the construction:phase

The construction phase encompasses the actual building and testing of the application. When you do not build
the application yourself but ‘decide to acquire standard application software instead, this phgse consists of
evaluating and choosing one of the various standard packages examined.

Moment of count and type of count

Counting takes\place during construction when changes are made to functional specifications. In essence,
then, step~backwards is taken to the analysis phase or to the functional design phase where such
specifi atlons were drawn up. In the event of a change to the functlonal specifications at this stage, a so-called
interi that a change

has on the project function point count and on the application function point count.

Changes here involve small enhancements. If major changes must be implemented, a new project is usually
defined.

The application ultimately developed must be counted once again at the end of the construction phase in order
to determine the final amount of functionality that has been realized (the size of the application). This is a
detailed function point count.

The detailed function point count at the end of the construction phase can also be derived from the detailed
function point count after the functional design and all the interim function point counts during the application's
construction phase.
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Objective of the count

The first objective of an interim function point count is to record the costs that must be added to or deducted
from the price agreed upon earlier, in the event of more or less work. The second objective of an interim
function point count is to determine the new size of the application so that you have an indication of the
influence of the changes on the operation and maintenance phase of the application.

The objective of the detailed function point count at the end of the construction phase is to record the number
of function points that must be maintained. It also allows you to measure the stability of the design on the basis
of any increase in function points. Using the project documentation, the final function point count, and the
number of hours spent on the project, you can determine what the productivity has been.

The documen
from the anal
Everything sta
specified as it

4.8.5 FPA during the implementation phase

During the inf

Furthermore,
user Internatio

Moment of caunt and type of count

No function po

4.8.6 FPA during the operation and maintenance phase

to be provided at the end of this phase is not of importance to FPA. However, the.doc
is and functional design phases, in which functional changes have been made,fare imj
ed in sections 4.2.2 and 4.2.3 for the estimated and detailed function point colint ‘should
bertains to such changes.

plementation phase any organizational changes that need (to,\be carried out take

hal Standard belong to an application's implementation phase.

nt count is executed during the implementation phase.

The applicati

OcT
Moment of caunt and type of count

Small function
carried out, a
that must be

In the event o
above.

Objective of t

is now operating and should be managed and maintained in an adequate fashion.

bl changes usually belong to the operation and maintenance phase. After a change ha
detailed function point cotint'must be done in order to re-establish the amount of funcf
anaged and maintained.

major enhancements, a new project is usually started and counting takes place as in

he count

During this ph
to make a link

e, uSecan be made of the detailed function point count of the operational application i

Liments
portant.
still be

place.

perational data is converted and hardware and software are(installed. Training and wriling the

s been
ionality

dicated

n order

s
Fetween the amount of functionality to be maintained and the maintenance effort required.

Another option worth investigating is the link between the quantity of function points of the applications
installed and the costs of having these applications run on the available hardware.

Required documentation

All of the documentation produced up to now should be present. The detailed function point counts of all the

applications to

24

be installed and maintained must be included in this documentation.
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5 General counting guidelines

This chapter provides general guidelines that apply when a function point count is carried out. Each section of
the chapter gives a general FPA guideline from a certain perspective. The titles of the section headings
indicate the perspectives.

5.1 Counting from a logical perspective

Performing a function point count is based on an organization's business activities. A business activity can be
supported by one or more functions. Conversely, one function can also support several business activities.
How a partlcular appl|cat|on is or has been reallzed |n a technological sense must not be taken into
considers y not influence

the det

5.2

rmlned number of funct|on pomts of an appllcatlon

Applying the rules

Commpn sense can be necessary when applying the guidelines. Always record, the supplem

added
Counti

to the guidelines, as well as any clarifications you may have made. Then report these
ng Guidelines Committee using the form on the final page of this Intefnational Standa

and supgestions from the reader".

Do nof
origina

be subjective when establishing the complexity of a functioh type. Do not use the
theory (Albrecht '84) provides to adjust the complexity one:step higher or lower! The fac

allow too much room for individual interpretation.

5.3

During

Built functionality, not requested functionality

the realization of an application, pieces of code ‘can be copied from an existing applicati

more flunctionality can sometimes be built into an, application than just the desired functionali
developers may incorporate refinements into an application that were not requested because
are nicgr.

This mleans that you should determiné.whether the supplied functionality is also the requests
Non-reguested functionality does count towards the size of the application supplied, bu
determlining the size of the application requested.

Requested functionality is the\functionality initially specified and the functionality that results fro

ents you have
to the NESMA
d: "Comments

bpportunity the
tors cited there

bn. As a result,
y. Additionally,
they think they

d functionality.
t not towards

m later change

requesis.
In diagfam form:
Supplied functionality
Requested functionality Non-requested
Beforehand/initial Via change requests functionality
5.4 Double counting

Functionality may be counted only once in an application, regardless of whether one or more users make use
of it. This ensures that a particular logical file is counted only once in an application: either as an internal logical
file or as an external interface file, but not as both. A function such as "Change customer" appearing several
times in an application is counted once, provided that the functions are identical in all cases.
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5.5 Production of re-usable code

Sometimes software is set up in such a general way that it is re-usable in other applications. This kind of
software can be used as a functional unit outside of the application too. This does not have any consequences
for the number of function points of the application that the software develops. The production of re-usable
code does not influence the number of function points.

5.6 Re-use of existing code

If you re-use existing code when constructing an application, you are making use of existing software to realize
a specified functionality. Re-use makes it easier to produce a certain functionality. This functionality is included
in the functio i i ituati i i i dapted
productivity stgndard (fewer hours per function point) for those parts of an application in which full or¢partial re-
usability is posgible.

5.7 Screenp and reports

reens are representations of the message traffic between an application and its usef(s). As
physical structures of messages exchanged between the applicatioh and its environmgnt. If a
) to the
hysical)

Reports and
such, they for
description of {he logical structure is lacking (i.e., if a description of the data element'types which belon
different screephs and reports is not present), it will be necessary to deduce this description from the (p
reports and scfeens.

Exercise cautipn here. A physical structure can consist of several logical ‘structures, and a logical structire can
consist of sevgral physical structures.

See the practigal situations illustrated in sections 11.10, 11.15, and"11.17.

5.8 Input ahd output records

Input and oufput records are representations of fthe communication between an application ang other
applications. As such, they form physical structures*of messages exchanged between the application |and its
environment. If the logical structure is missing( it will be necessary to deduce it from the (physical)|record
layout.

Here, too, caufion should be exercised( This kind of physical record can consist of several logical strctures
and a logical sfructure can consist of several physical records.

See the practigal situation illustrated in section 11.11.

5.9 Security and authorization

Security functions, -authorization functions, and log-on functions are often standard and, in princigle, are
available to all|applications; therefore, they are not counted. However, if they must be built for the application to
be counted, then\thHey should be included in the function point count as well.

5.10 Operating systems and utilities

Operating systems and utilities are standard in almost every machine and, in principle, are available to all
applications; therefore, they are not counted.

Modifying and tailoring an operating system to a specific application has repercussions on productivity. It does
not add any additional functionality and should not be counted as a result.
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5.11 Report generators and query facilities

Three kinds of report generators and query facilities can be identified:

Standard facilities provided by the development environment with which the user defines the

selections and output products

Specially made facilities included in an application with which the user defines selections and output

products

Regular external outputs and external inquiries in which selections and output products are fixed

Report generators and query facilities provided as part of the development environment are not counted when

the siz
Report
applic

and e
output

Regula
when t

See th

5.12 (

Just ag
technid

eof g projectoramapptication s bemg determmimed:

generators and query facilities built at the request of the user are counted as if they'afe a part of the

tion. Count the functions (internal logical files, external interface files, external inputs, e
ernal inquiries) on the basis of the message traffic with the user that is needed in ord
products and to save the queries defined.

r external outputs and external inquiries should be counted as indicated in chapters §
ney have been created with the help a standard report generator or.query facility!

b practical situation illustrated in section 11.3.
Graphs

reports, graphs can be considered output. The function point count here does not revg
ue required to make a certain graph and to showit to the user, but rather around the inf

graph that is used or shown. To determine an output's: complexity, therefore, FPA must use th

types r|

bquired to produce a graph.

5.13 Help facilities

If an application has help facilities, then‘one external inquiry must be counted for the entire appli

kind of

Consid
the ap
of help

help facility found. Examplescof help facilities include the following:

Help information for the entire application

Help information for screens

Help inforngation for fields (including list functions with fixed values). (See section 5.16.)

er the following: If help information can be called up at every screen, count only one extg
lication” as a whole. In total, there can be a maximum of as many external inquiries as

ternal outputs,
er to compose

and 9 - even

Ive around the
brmation in the
e data element

cation for each

rnal inquiry for
here are kinds
idered an FPA

facilities in the application to be counted. The file in which help texts are stored is cons

- [P~ V-SNET 2T} TR 4 1 IS !
table (s.UU SCULLUIT O.2U ) 1T UHIC TICIP ICALS LdlT U TTallTidITicu.

The co

mplexity of the help facilities' identified external inquiries must always be valued as Low.

See the practical situation illustrated in section 11.4.

5.14 Error messages and other messages

These

are broken down into two types: computer system messages and function messages.

Computer system messages are generated by the operating system or other system software. These
messages are not counted.

© ISO/IEC 2005 — All rights reserved
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Function messages are generated by a transaction of an application and say something about the use of that
transaction.

If function messages are linked to an external input, external output, or external inquiry, then an additional data
element type is counted for all the messages together involved in the given function.

Function messages bearing on the use of several transactional function types or on the repeated use of the
same transactional function type (e.g., a log report or an error report) are counted as output functions
according to the guidelines stated in Chapter 8.

Note: When there is a separate entity type for the messages and it can be maintained by the user, consider
the entity type as an FPA table. (See section 5.20.)

See the practigal situation illustrated in section 11.5.

5.15 Menu structures

Menu structurgs should not be counted as a function. One data element type is counted; however, for each

identified trans
required in the
these function|
counting logics

See the practic

5.16 List fun

Showing a list
or pop-up fung
Showing a list
Any selection ¢

Bear in mind t

actional function for the initiation of the transaction, regardless of the actual number g

menu structure. If the user himself can adapt the menu structurerand the menu text
s and their corresponding logical files are counted according-to*the guidelines set
| files and external inputs.

al situations illustrated in sections 11.6 and 11.12.

ctions

from which a user can make a selection (e.g., aselection screen, pick function, pick list, |
tion) is counted as an external output in .acéordance with the guidelines found in secti

ption available does not count as a separate function.

hat when a list displays data storéd in an entity type of the FPA table type (see section

separate function is not counted because-the functions for FPA tables ILF and the FPA tables E

determined for]

If the list show
table, then the

See the practic

function should be-eotinted as a help function at field level. (See section 5.13.)

al situation illustrated in section 11.20.

5.17 Browse and scroll functions

If an applicatiq

n<produces output on the basis of a non-unique criterion or on the basis of "from", th

the group as a whole in a standard fashion. You can read more about this in section 5.2Q.

f steps
s, then
out for

st box,
on 5.3.

is not considered an external inquiry becaudse the size of such a list is not known befofehand.

.20), a
FIF are

5 data that is not in adogical file (internal logical file or external interface file) and not in an FPA

en it is

counted as an

external outout _This is done when the selection is nresented on an overview screen (d
Ll Lud \

ne line

for each item that satisfies the criterion), as well as when the user can browse through the detailed screens
involved (one screen per item). No additional functions or data element types are counted for being able to
browse or scroll through the output.

See the practical situations illustrated in sections 11.21 and 11.22.

5.18 Cleaning functions

In an application, functions can appear that are started on-line or automatically in a periodic fashion and that
delete or archive old data. If these functions have been made to satisfy requirements that the user has
imposed, count one external input for each cleaning function, taking the general guidelines into account for
identifying and valuing external inputs. (See Chapter 8.) Count at the level of functions and do not count one
external input per internal logical file.

28 © ISO/IEC 2005 — All rights reserved


https://iecnorm.com/api/?name=fccbfda3797487513e476463f825366c

ISO/IEC 24570:2005(E)

5.19 Completeness check on the function point count

Expect at least one external input, one external output, and possibly one external inquiry for each internal
logical file. For every external interface file, expect at least one external output or one external inquiry. Also
realize that an external interface file may also be read for validation or edit purposes only, so that no external
output or external inquiry is needed. If these functions are missing, ask the user whether something has been
forgotten and whether the file is really relevant to the application involved.

5.20 FPA tables

Entity types in an application with constants, text, decoding, and so on are referred to as FPA tables. FPA

tables

hat can be maintained hy the user with the hplp aof the npplinafinn to be counted are cq

unted together

as one
one ex
FPA dq

The fo
counte

An ent

1.

internal logical file: the FPA tables ILF. FPA tables maintained by a different applicatior]
fernal interface file: the FPA tables EIF. If an entity type cannot be maintained, it may:be
es not include this in its counting.

lowing criteria must be used in order to determine whether an entity type seen from the
d as an FPA table. As soon as one of the criterion has been satisfied, the-entity type is an

ty type is an FPA table in the following cases:

The entity type can and must contain one and only one item ©f data (no more and no le
of the number of data element types.

Example: An entity type with data about a particular organization;

address.
The entity type contains only data that is constant (in principle).

Example: An entity>type "chemical elements": mnemonic, at
description (all data element types are constants).

Example: The function point table for valuing function types 3
section 3.9, where all data elements are constants too.

The entity type consists jof a (possibly compound) key + one or more explanator
provided that the explanations are similar.

Example: Buyer data: buyer nr, abbreviated buyer name, fu
(Abbreviated buyer name and full buyer name are similar.)

Example: Product data: product code, description Dutch, desc
(descriptions in different languages are similar kinds of data)

together form
h system table.

FPA should be
FPA table.

ss), regardless

e.g., name and

omic number,

s illustrated in

y descriptions,

| buyer name

ription English

The entity type contains boundary values, algorithms, and minimum or maximum values

, provided that

The fol

1.

2.

the key is single.

Example:
highest telephone number.

lowing entity types are not an FPA table:
Entity types with amounts, rates, and (VAT) percentages, if they are not constants.
Entity types with several different kinds of data (except for those listed above).

Example: Buyer data: buyer nr, buyer name, district-name (dist
different data element type).

© ISO/IEC 2005 — All rights reserved
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Notice that you must always determine whether an entity type makes up a logical file by itself or together with
other entity types. See section 5.21.

Note:

The above summary of entity types that are either an FPA table or (a part of) a logical file does not

cover all possible cases. When in doubt, evaluate entity types within the context of this International
Standard.

Do the followin

g to determine the complexity of the FPA tables ILF and the FPA tables EIF:

Count the number of different FPA tables that belongs to the group as the number of record types

Count the number of different kinds of data elements of all the FPA tables together as the number of

data e

ement types

Additionally, ome external input, one external output, and one external inquiry are always counted-for the FPA

tables ILF. No

Do the followi
inquiry for the

. Count

Count
numbe

See the practic

5.21 Derivin

5.21.1 Introduction

In FPA, a log
conceptual en
together, are c
The term "entit

If you have a
(data functions

Pay attention t

o Logic3

g logical files (data functions) from a. normalized data model

external inputs, outputs, or inquiries are counted for the FPA tables EIF.

hg to determine the complexity of the standard external input, external|qutput, and g
FPA tables ILF:

the number of data elements of all the entity types that belong to the FPA tables ILF
r of data element types

al situations illustrated in sections 11.1, 11.7, 11.9, .20, and 11.24.

ical file (an internal logical file.or an external interface file) is a conceptual entity
ity type is made up of one orlmore entity types from a data model in third normal-for]
bnsidered one logical unit by~a’user.

y type" in this section refers to an entity type in a data model in third normal-form.

Hata model in third-hormal-form at your disposal, you will be able to determine the logid
) using the rules-stated below.

p the following matters when applying these guidelines:

| fites-must sometimes be counted that are not in the normalized data model; e.g., histori

xternal

the number of different entity types that belong to the FPA tablés ILF as the number of
referepced logical files

as the

ype. A
m that,

al files

cal files

contai

Ding“agaregated data. (See quideline 6.2.k.)

Entity types can appear in the normalized data model that should never have been included in it; e.g.,

temporary files. Even though such entity types appear in the data model, they are not logical files.

cardinality and optionality.

30

© ISO/IEC 2005 — Al rights

Always look critically at the data model and at the nature of the relationships, particularly at the

reserved


https://iecnorm.com/api/?name=fccbfda3797487513e476463f825366c

5.21.2

ISO/IEC 24570:2005(E)

Denormalization rules

The method employed to get from a data model in third normal-form to logical files is roughly as follows:

1.

Determine which entity types in the data model are FPA tables, and so belong to the FP.

A tables ILF or

the FPA tables EIF. FPA tables are valued in a specific way. See section 5.20 and guidelines 6.2.] and

7.2.9.

Determine which entity types are a "key-key entity" without other attributes. These represent an n:m
relationship in the normalized data model and are not valued at all. The referring attribute (foreign key)

is counted as a data element type for both logical files connected by this key-key entity.

5.21.3

Two entity types, Project and Employee for example, can be connected to each other via a re

"haS".

The n4g
model

Suppo
single

Determine which entity types are a "key-key entity” with other attributes. Note that two
arise here as a result:

a. The additional attributes are technical in nature (not requested”by th
date/time stamp) and are not counted as data element types. If they are the onl
types, then the entity type should be dealt with as indicated in step,2’above.

b. The additional attributes are functional in nature (required by the user),
they should be treated as indicated in step 4.

Examine the remaining entity types as to whether they, are/a logical file on their o

. The nature of the relationship(s) with anothér _entity type (cardinality and optiong

. The dependence or independence of¢he'entity type's existence
Both of these ideas are examined furtherbelow. See sections 5.21.3 and 5.21.4.

After the nature of the relationship(s) has been determined, you can assess how t
involved should be considered using the table in section 5.21.5.

The nature of the relationship (cardinality and optionality)

ture of the relationship determines how many employees can work on a project accord
0, 1, or more)-and how many projects a single employee can work on (0, 1, or more).

be the<business rule is that several employees can be used for a project (but at least o
bmployee must work on one project exactly. In such a case we say that the relationship b,

situations can

e user; eg., a
y data element

in which case,

iwn or whether

together, with one or more related entity types, they make-up a logical file. Determining fiactors are:

lity)

ne entity types

ationship; e.g.,

ing to the data

ne), and that a
ptween Project

and En

nployee is 1:N.

If the business rule was that not all employees have to work on a project, the "1-side" of the relationship would
be optional, and we would denote the relationship between Project and Employee as (1):N

In othe

5.21.4

r situations, the "N-side" could also be optional: 1:(N) or (1):(N).

Independence or dependence of an entity type

Entity independence is the degree to which an entity type is meaningful in and of itself without the presence of
other entity types. Below we show how you can determine whether an entity type is independent or not within
the context of different situations that bear on optionality and cardinality.
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Entity independence in a (1):(N) relationship

If a relationship between two entity types (A and B) is bilaterally optional, it means that the entity types can
exist independently. In such a case, FPA sees each entity type as entity independent in regard to each other.
As the table in section 5.21.5 indicates, entity types A and B each form a logical file in FPA.

Entity dependence in a 1:N relationship

If a relationship between two entity types (A and B) is bilaterally mandatory, it means that each entity type
cannot exist without its counterpart; i.e., they cannot exist independently of each other. In this case, FPA sees
the entity types as entity dependent. As the table in section 5.21.5 indicates, entity types A and B together form
one logical file in FPA.

Entity dependence or independence in a 1:(N) relationship

If a relationship between two entity types (A and B) is optional, it means that an A may exist ta which no[Bs are

linked; e.g., as|in the 1:(N) relationship between Project and Employee.

In such a situgtion, the idea of entity independence for entity type B plays a role in EPA/What happens to the

optional side pf the relationship (in this case B) when we want to delete the‘non-optional side|of the

relationship (A) when Bs are still linked to it?

Two essentially different situations are distinguished here:

(1 The deletion of A is allowed and all Bs linked to it are deleted in the same action (possibly|after a
messgge requests confirmation in which it is stated that all Bs will be deleted automatically With the
deletign of A)

(2) The degletion of A is not allowed as long as Bs are still linked to it

In situation (1)| the Bs are apparently not significant to the business unless they are related to an A, whereas in

situation (2) they are significant.

Before you arg allowed to delete A in the latter‘case, you will first have to delete all the related Bs on gurpose

or link these B$ to another A.

In situation (1)|we say that B is entity dependent on A and in situation (2) that B is entity independent of A.

As the table ip section 5.21.5 indjcates, entity types A and B in FPA form one logical file in situatfon (1),

whereas in sityation (2) they each form a separate logical file.

In the exampld citing the-relationship between Project and Employee, Employee is normally entity independent,

because it is npt desirable to have employee data deleted if the data of a project is deleted.

Entity dependence or independence in a (1):N relationship

The concept of entity independence as it pertains to the relationship between A and B in a (1):N relationship
can also be dealt with in a similar way. These kinds of relationships, however, seldom appear in practice. The
question you now have to ask yourself is, "what happens to the optional side of the relationship (in this case, A)
when we want to delete the final B (the non-optional side of the relationship) linked to A?"

Two essentially different situations are distinguished here as well:
The deletion of a final B linked to A is allowed in which A is also deleted in the same action (possibly

after a message requests confirmation in which it is stated that A will be deleted automatically with the
deletion of B)

(1)

()

The deletion of B is not allowed as long as A is still linked to B
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In situation (1), A is apparently not significant to the business unless it is related to one or more Bs, whereas in
situation 2 it is significant.

Before you are allowed to delete the final B in the latter case, you will first have to delete the related A on
purpose, or you must link this A to one or more other Bs.

In situation (1) we say that A is entity dependent on B and in situation (2) A is entity independent of B.

As the table in section 5.21.5 indicates, entity types A and B in FPA form one logical file in situation (1),
whereas in situation (2) they each form a separate logical file.

5.21.5 Conversion table: from normalized entity types to logical files

In the fable on the following page, A and B are two entity types (not an FPA table and not a-key-key entity) (see
sectior] 5.21.2 point 1, 2, and 3) from the normalized data model that are connected) to each other via a
relationship.
Table 2
Type of How to count A and B Condition
reJationship
bgtween A and B
(1) :(N) 2LFs
1:N 1LF, 2 RETs, sum DETs
1:(N) 1LF, 2 RETs, sum DETs If\B is entity dependent on A
2 LFs If B is entity independent of A
(: N 1LF, 2 RETs, sum DETs If A is entity dependent on B
2 LFs If A'is entity independent of B
M 2LFs
1:1 1LF, 1 RET, sum DETs
1:(1) 1 LFR.2 RETs, sum DETs If B is entity dependent on A
2.LFs If B is entity independent of A
Legend: LEF = Logical file (ILF or EIF)
RET = Record type
DET = Data element type

Note: When in doubt, choose entity independent!

Bear in mind that more than two entity types can also form a logical file sometimes. In such a case, count the
total number of entity types as the number of record types. In the event of a bilateral mandatory (1:1)
relationship, one logical file with one record type is always the rule.

See the practical situations illustrated in sections 11.8 and 11.9.

© ISO/IEC 2005 — All rights reserved

33


https://iecnorm.com/api/?name=fccbfda3797487513e476463f825366c

ISO/IEC 24570:2005(E)

5.22 Shared use of data

The overview below provides guidelines for identifying functions when two applications share the use of data.

34

Table 3
Application A Application B
Description:
Application A has an internal logical file called | Application B uses the current data from the
Customer. The current data in it is available to | logical file called Customer in application A.
application B.
Coynting: Customer is an external interface file~{or
Customer is an internal logical file for |application B.
application A.
Description:
Application A makes a copy of the logical file | Application B processes the |copy supplied |to
callgd Customer for application B. This copy|one or more of its ownlinternal logical filgs.
exit$ application A. The data from Customet.is used one time only
(is consumed).
Coynting: _ _ _
Customer is an internal logical file for|Reading in ‘and processing the copy |of
application A. Customer~js an external input. The copy [of
Crefiting a copy of Customer is an external | Customeris used once only and is apparently

not a.permanent file. The copy is therefore
a logical file for application B.

ot

outgut. The copy of Customer is not a
sepgrate logical file.

Description:

For| functional reasons, application -SA

peri
the

othe
rem

pbdically makes an extract of the data.from
logical file Customer (Customer)),so that
r applications can reference it. €ustomer’
pins within the boundary of application A.

Diffgrences can occur betwéen the current

dats

Col
Cus

app
Cus

app
Cre
sep

in Customer and the datain Customer'.

nting:

fomer is an
ication A.
fomer' is-also an internal logical file for
ication A

hting Customer' is an external input if a
brate transaction maintains it.

internal logical file for

Application B makes use of Customer'.

Customer' is an external interface file 1
application B.

or
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Table 3 (continued)

Application A Application B

4 Description:
Application A periodically makes an extract | Application B reads Customer' in and the file is
from the logical file Customer (Customer') that | saved into a file Customer" without undergoing
is subsequently distributed to other|any additional processing.

applications. Customer' exits application A.

Counting:
Customer is an internal logical file for|Reading in Customer' is an external input.
application-A- Customer" is an internal logical file for

Creating Customer' is an external output. | application B.
Customer' is not permanent data for
application A and is not counted as a logical
file.

5 Description:
Application A makes an extract of the data | Application B processes the dpta from
from the logical file Customer (Customer') that | Customer' in order/to update one gr more of
is subsequently distributed to application B. |its internal logieal files. The data is|used one

Customer' exits application A. time only (is.consumed).

Counting:

Customer is an internal logical file for

application A. Reading in and processing Customer' is an

Creating Customer' is an external output. [€xternal input. Customer' is now bised only
Customer' is not permanent data ,for|once and therefore does not coptain any
application A and is not counted as a logical | permanent data. Customer', then,|is not a
file. logical file for application B.

Note: | In order to be perfectly clear, and' in keeping with the above mentioned guidelines, a file created
several times or stored at different physical places via the same logical processing and with the same
layout, should be counted as'©ne transaction or as one logical file.

6 Internal Logical files

This chapter will further;examine the data groups that the user considers to be a single logical upit and that the
applicgtion to be ecounted must maintain. Usually these data groups are recorded in a conceptyal data model.
The cHapter will'show which internal logical files must be identified within the context of FPA. The number of
interna] logical-files and their complexity contribute to the function point count.

6.1 Definition of an internal logical file

An internal logical file is a logical group of permanent data seen from the perspective of the user that meets
each of the following criteria:

. It is used by the application to be counted
. It is maintained by the application to be counted

A logical group of data seen from the perspective of the user is a group of data that an experienced user
considers as a significant and useful unit or object.

An equivalent to this kind of logical group of data is an object type in data modeling.
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Permanent means that the file remains in existence after the application has used it so that it can be used
again, unlike data in other instances that is "consumed", used once.

Used means that the data is also actually made use of in the processes of the application.

Maintained indicates that it is possible to add, change, or delete data.

6.2 Counting internal logical files

6.2.a

6.2.b

6.2.c

See the practig

6.2d

6.2.e

6.2.f

6.2.9

See the practic

6.2.h

6.2.i

6.2,

When determining internal logical files, you should depart from a conceptual data model in which data
groups (object types) have been specified in a usable, identifiable, significant, and comprehensible

way fi

the user. You cannot simply assume a data maodel in third normal-form. The entity type

from a

norma
5.21.

See th

The m
used 3

There
measlu

The fil

ized data model should be grouped at a conceptual level here. See the guidelines in

e practical situations illustrated in sections 11.7, 11.8, and 11.9 too.

gintenance of data (adding, changing, or deleting it) is of decisive significance. Only data
nd maintained in the application under consideration may be counted,

al situation illustrated in section 11.9.

are three possible reasons why a defined logical file is. nét maintained by the app
red:

b belongs to a different application. When such is the'ease, the file is not an internal logi

but rather an external interface file, or an input transaction file to be counted as an external inpu

The fil
should

The fil

For ed
one ex

If an in
has be

Files i
interim

If the

e is an internal logical file, but no maintenance functions have been defined for it whe
have been.

e is a technological solution and, therefore, may not be counted as an internal logical file.

ch internal logical file, expect atjeast one external input, in addition to one external ot
ternal inquiry.

ternal logical file is not aceessible to a user by means of an external input, determine wh
en identified correctly‘as an internal logical file.

htroduced for technological reasons should not be counted; e.g., work files, tempora
files, sort files,\print files, spool files, and so on.

al situations illustrated in sections 11.13 and 11.23.

Iser requests a restart-recovery mechanism for which (for example) a check-point dat

section

groups

lication

cal file,
t.

n there

tput or

ether it

y files,

h file is

neede

'~|, do-not include-this fila in VOour count- Adrﬁl’innolly, do-not count this file when determi

complexity of the functions.

ing the

The presence of different user-views, access paths, and/or indexes for a file identified as an internal

logical

file does not mean that several internal logical files are counted for this file.

Historical files are counted as an internal logical file only if the set of data element types of a historical
file is unique in relation to other files.

See the practical situation illustrated in section 11.9.

6.2.k

36

Stay alert for historical files. The user commonly requires them, but does not always specify them on

time.
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Entity types with constants, text, decoding, and so on within an application are counted together once
as a group in the application as one internal logical file (the FPA tables ILF), provided that each of
these entity types can be maintained in the application. Additionally, one external input, one external
output, and one external inquiry are counted by default for the FPA tables ILF. If one of the entity types

of the kind listed above cannot be maintained in the application, then it may not be cou
the FPA tables ILF. See the guidelines in section 5.20.

Also see the practical situations described in sections 11.1, 11.7, 11.9, 11.20, and 11.24.

nted as part of

6.2.m Be alert for files in which only derived data is maintained; e.g., a running register. These files may be
counted as an internal logical file only if the user has specified them explicitly as a data group. If the
file has been included for technological reasons (e.g., performance), then it may not be counted.

6.2.n

6.2.0

6.3

6.3.a

6.3.b

6.3.c

Record types

6.3.d

Sometimes it is clear from the information requirements specified by the user that(a fi
even though it does not appear in the conceptual data model. In such a case,)the
counted as an internal logical file if it is the result of a functional requirement and'Can b
the application. If a file is needed for technological reasons, it may not be counted.
The internal logical files of an existing application that remain unchanged are not cour

enhancement project.

Determining the complexity of internal logical files
Data element types

Only those attributes used and/or maintained in _the application to be counted are cq
element types. This means that not all attributesiare counted per se.

All the data element types of the FPA tables involved in the FPA tables ILF are counted

far as they are used and/or maintained:in the application to be counted.

number of data element types of the internal logical file corresponds to the sum of thg
types (attributes) of the narmalized entity types. In order to prevent double counting
attributes in the entity types compiled into the one internal logical file are not counted.

The number of‘record types for determining the complexity of an internal logical file is:

Equal tethe number of enclosed FPA tables for the FPA tables ILF

Equal to the number of enclosed entity types for all other internal logical files (see sectio

e is necessary
file should be
b maintained in

ted as internal

logical files or as external interface files when a project function point_.count is being defermined for an

unted as data

together, in so

If an internal logical file has been converted into several entity types as a result of nofmalization, the

p data element
, the referring

h5.21)

P CTY H TR 1o
GUTTTYTCATLY TITAtITA

Table 4 is used to determine the complexity level of an internal logical file:

Table 4
DET | 1-19 20-50 51+
RET
1 L L A L = Low
2-5 L A = Average
6+ A H H = High
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DET = Data element type
RET = Record type

The availability of data regarding the number of record types and the number of data element types
depends on the phase of the application's life cycle. If this data is not known, an identified internal
logical file should be valued as low.

7 External Interface Files

This chapter will further examine the data groups that the user considers to be a single logical unit and that the
application to pe counted uses, but which a different application maintains. Usually these data grodps are
recorded in a fonceptual data model. The chapter will show which external interface files must bg\identified
within the context of FPA. The number of external interface files and their complexity contribute to.the flunction

point count.

71

Definition of an external interface file

An external interface file is a logical group of permanent data seen from the perspéctive of the user thal meets

each of the following criteria:

It is used by the application to be counted
It is ndt maintained by the application to be counted
It is maintained by a different application

It is difectly available to the application to be counted

A logical group of data seen from the perspective of the user is a group of data that an experienced user

considers as a|significant and useful unit or object.

An equivalent ¢f this kind of logical group of data-is an object type in data modeling.

Permanent megans that the file remains in gXxistence after the application has used it so that it can be used

again, unlike dpta in other instances thatis\"consumed", used once.

Used means that the data is also actually made use of in the processes of the application.

Not maintained by the applicationto be counted means that it is not possible to add, change, or delete|data in

the application|to be counted:

Directly available to the application to be counted means that the application concerned always has the [current

data from the Ipgicalfite at its disposal, even though a different application maintains this logical file.

7.2 Counti

7.2.a

7.2.b

7.2.c

38

When determining external interface files, you should depart from a conceptual data model in which
data groups (object types) have been specified in a usable, identifiable, significant, and
comprehensible way for the user. You cannot simply assume a data model in third normal-form. The
entity types from a normalized data model should be grouped at a conceptual level here. See the
guidelines in section 5.21.

A file is counted as an external interface file only when it is maintained by a different application than
the one to be counted, but its current data is always available to the application to be counted. See
section 5.22 for a further explanation.

If an exchange of data takes place between applications via a transaction file, the transaction file is not
counted as an external interface file but as an external input and/or external output instead.
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Remember, an external interface file must contain functionally permanent data that can

be used in the

application more than once, unlike a transaction file whose data is consumed (used only once) by an

application. See section 5.22 for further explanation.

See the practical situation illustrated in section 11.11.

7.2d

7.2.e

Expect at least one external output and/or one external inquiry for each external

interface file.

Occasionally, however, an external interface file is used only to permit the edit, audit or validation of

the data element types on an external input.

An external interface file must be an internal logical file of a different application.

7.2f

7.2.9

7.2.h

7.2.

7.2

7.2k

If the &

7.21

The presence of different user-views, access paths, and/or indexes In a file identified
interface file does not mean that several external interface files are counted for this file:

Entity types with constants, text, decoding, and so on that are referenced\in” the
maintained by a different application are counted together once as a group ‘as one ex
file (the FPA tables EIF). See the guidelines in section 5.20.

Sometimes it is clear from the information requirements specified/by-the user that a fi
even though it does not appear in the conceptual data model. \If.stich a file is made
different application and the application to be counted always has the current data ava
file, then the file must be counted as an external interface file:

A logical file may be counted as an external interface file in an application only wh
internal logical file for this application; i.e., in an application that does not maintain the lo

as an external

bpplication but
ernal interface

e is necessary
available by a
lable from that

en it is not an
yical file.

When determining the application function pointicount, count a logical file used communally by several

sub-systems of the same application once, either as an external interface file or as an
file. A logical file can be counted as an extérnal interface file only if the boundary of the
been crossed.

internal logical
Bpplication has

When determining a project function*point count, count a logical file used communally by several sub-

systems of the same application(éither as an external interface file or as an internal logi
of these sub-systems, if these sub-systems are realized in a corresponding quantity

carried out more or less inparallel, and these sub-systems have been constructed in g
they must be able to exist/independently; e.g., because of a phased implementation of
or because of functienal reasons.

pplication is maintained and supported as a whole after the completion of the separat
logical file istcounted as indicated in guideline 7.2.j when the application function point
determined.

The external interface files of an existing application that remain unchanged are 1
external interface files when a project function point count is being determined for ar

cal file for each
bf sub-projects
uch a way that
the application

b projects, this
count is being

ot counted as
enhancement

project.

Table 5 provides an overview to help you distinguish between internal logical files and external interface files.

Table 5
Count as:
Application to be Other application In the application In the other
counted to be counted application
Use only Use + maintenance EIF ILF
Use + maintenance Use only ILF EIF
Use + maintenance Use + maintenance ILF ILF
Use only Use only * *
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LF =

EIF =

Internal logical file

External interface file

= The asterisk indicates that logical files cannot just be used. There must always be an

application that is responsible for maintenance.

7.3 Determining the complexity of external interface files

Data element types

7.3.a Onlyt

hose attributes used in the s\pplirqfinn to be counted are counted as data element fyr\n

s. This

meany

7.3.b Allthe
far as

7.3.c Ifane
numbg
types
attribu

Record types

7.3.d The ny

. Equal
. Equal
Comp
Table

DET

RET

that not all attributes are counted per se.

data element types of the FPA tables involved in the FPA tables EIF are counted togeth
hey are used in the application to be counted.

kternal interface file has been converted into several entity types as a result’'of normalizat
r of data element types of the external interface file corresponds to the sum of the data g

es in the entity types compiled into the one external interface file-are not counted.

mber of record types for determining the complexity of\an external interface file is:

to the number of enclosed FPA tables for the FPAtables EIF

fo the number of enclosed entity types for all Gther external interface files (see section 5.2

exity matrix
b is used to determine the complexity level of an external interface file:
Table 6
DET [\ 1--19 20-50 51+
RET
1 L L A L =Low
2-5 L A H A = Average
6+ A H H H = High

Brin so

on, the
lement

attributes) of the normalized entity types. In order to prevent doublé counting, the réferring

= Data element type

= Record type

The availability of data regarding the number of record types and the number of data element types
depends on the phase of the application's life cycle. If this data is not known, an identified external

interfa

8 Externa

ce file should be valued as low.

| inputs

This chapter further examines user requirements pertaining to the maintenance of internal logical files and the
processing of control information in the application to be counted. It shows which external inputs must be

40
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identified in FPA. The degree to which external inputs contribute to a function point count depends on their
quantity and their complexity.

8.1 Definition of an external input

An external input is a unique function recognized by the user in which data and/or control information is
entered into an application from outside that application. It is a function that the user must see as an
elementary process.

Data is:

data that causes an addition, change, or deletion of data in one or more internal logical files

Controf information is:

data (e.g., a signal) that activates or deactivates one or more processes of-an application or that
influences the effect of a transaction

An external input should be considered unique when it:

. consists of a set of data element types different than all other, eéxternal inputs, of
. consists of the same set of data element types, but requires a different ogical way of
processing

A logicgl way of processing is:

a method specified by the user in order to effect aldesired result. This means the following within the
context of external inputs:

. Maintaining and possibly referencing-logical files

Example: When a new order is added, the file "Product” is referenced in order to s¢e whether the
product being ordered really‘can be ordered.

. Carrying out algorithms, “calculations, and validations

Example: When a new order is added, logical processing consists of validations (amor|g other things)
that should be‘carried out to determine whether the data entered is correct.

A logicpl way of processing)is considered different when:
. otheriinternal logical files are maintained or referenced

. the same internal logical files are maintained, but there are different algorithmp, calculations,
and/or validations

Different technological solutions chosen to realize the same logical processing do notlmean that the
logical way of processing is different.

A function is an elementary process when two conditions are satisfied:

. The function has an autonomous meaning to the user and fully executes one complete
processing of information. In other words, it is self-contained.

For example: A user enters a new employee, including the employee's salary data and his family
status. From the user's perspective, entering the employee is a single and complete process.
Entering the salary information and the employee's family status is a part of this process and
is not separate.

. After the function has been executed, the application is in a consistent state.
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For example: A user has required that an employee's salary data must be recorded when an
employee's name is being entered. Entering only the employee's name or only the salary data

of the employee results in an application in an inconsistent state.

An external input can entail both the data and control information that a user enters directly and the information
that has been received from other applications.

8.2 Counting external inputs

8.2.a Count each input of data in so far as it:
. is an elementary process and
. has bgen specified by the user and

. is uniq
. crosseg
° results

See the practic

8.2b When
counte
the dif

See the practic

8.2.c If intefnal logical files can be maintained individually, then at least one external input is cour

eachi

8.2.d Count

ue in the application to be measured and

s the external boundary of the application and (usually)

in an addition, change, or deletion of data to, in, or from an internal logical file of the app
al situations illustrated in sections 11.11 and 11.22.

an external input maintains several internal logical files (adds, changes, or deletes dat
d as a single external input if the user sees it as a whole and the opportunity to maintain

erent files individually is not provided.

al situation illustrated in section 11.11.

nternal logical file.

both the input of data the user enters directly and the input of data originating fron

ication

@), it is
pach of

ted for

h other

applicgtions (e.g., in the form of an input, file or a message). An external input can be activat¢d by a

user o
autom

See the practig

8.2.e Extern
extern
8.2f Expec
Consu

I by a different application. It.can-also be activated automatically; e.g., a batch function
ptically.

al situation illustrated.in section 11.11.

al logical files with-functionally permanent data may not be counted as external inputs,
bl interface files.

at least one external input for each internal logical file, though usually there will be s
t with<the user when external inputs are lacking.

started

but as

everal.

8.2.g Aninp

ut.screen on which different functions can be carried out (add, change, or delete) co

ints as

different individual external inputs.

See the practical situation illustrated in section 11.10.

8.2.h  An external input (e.g., to change data) that requests confirmation prior to the execution of the
command entered is counted as one external input because it pertains to a single elementary process.

8.2.i  Count two functions when data is added, changed, or deleted in two steps; e.g., in order to allow
another employee to authorize input. The initial input is counted as one external input as is the
authorization function. Each step is an elementary process. An external inquiry might appear here if it
has been explicitly specified as such.

8.2 A duplicate external input (i.e., when the set of data element types and the logical processing are the

same)

42

counted earlier is not counted again.
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An external input which has been introduced exclusively for technological reasons (e.
the technology used), but which a user has not requested, is not counted as an external

Only those functions specified by the user count as external inputs.

The menu structure is counted as indicated in section 5.15.

See the practical situations illustrated in sections 11.6 and 11.24.

8.2.n

See th

8.2.0

See th

82.p

See th

8.2.q

8.2.r

See th

8.2.s

8.2.t

See th

8.2.u

8.2.v

8.2.w

g., because of
input.

If data to be changed or deleted is presented as part of the change or delete function of an internal
logical file, then this presentation of data is considered to make up a part of the external input and is

not counted separately as an external inquiry.

b practical situations illustrated in sections 11.10, 11.22, and 11.24.

The same applies when data is made visible automatically on a change screen;-é.g., W
input file is presented successively. It is not an external inquiry, but a part of the externa

b practical situation illustrated in section 11.10.

If the external inquiry is specified separately, then "functionality” is\being supplied to the
case an external inquiry is counted. If retrieved data can then_be changed using a cf
both an external inquiry and an external input are counted,

b practical situation illustrated in section 11.10.

If an external input consists of several input screens because not all the data required

onto one screen, count this as one externaldnput. If each input screen can also be u
without having to go through a pre-arranged,sequence, however, then count a separatg
for each input screen, provided that each{screen can be considered an elementary prd
itself.

A time-delay between the input and processing of data is not a reason to identify add
inputs.

b practical situations illustrated in sections 11.13 and 11.23.

Entering data to caontrol an external input, output, or inquiry (e.g., selection data) is no
separate function, but is counted as a part of the function involved.

The processing of a transaction file (a file with temporary data) supplied by a differ
results in‘several external inputs if different kinds of logical processing have been speci
of the-data. In other situations, this can occur when several record types have been de
transaction file or when different processing codes have been defined within one record

hen data in an
input.

user, in which
ange function,

can be entered
sed separately
external input
cess in and of

itional external

t counted as a

ent application
fied as a result
ined within the

type.

prgr\fir\gl situation-illustrated-in-section-11 11

Count one external input when the input of data for the same logical processing takes place via

different media.

External inputs that seem to be the same from the outside, but that maintain other internal logical files,
must be counted as separate external inputs, because they entail a different logical processing.

If a header record and/or a trailer record with check data appears in a transaction

file (e.g., total

amount or total number of records), the processing of this/these record(s) is not counted as an
individual external input. The check data, however, is counted as data element types (if requested by

the user).
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8.2.x Sometimes the opportunity is given to select data that needs to be changed or deleted via
unique selection criterion. This means that characteristic data is shown of the items of the ent

a non-
ity type

that satisfy the selection criteria entered. The desired item of the entity type can then be selected. The

act of displaying this data is seen as additional functionality. Count one external output for th
section 5.16.

See the practical situation illustrated in section 11.22.

8.3 Determining the complexity of external inputs

Data element types

is. See

8.3.a Count|all data element types (data and/or control information) that cross the boundaty.
application to be counted.

8.3.b Count|the way to get to a function and the way to start it (e.g., menu selection and, function k
one dgta element type, regardless of the total number of keys.

See the practigal situation illustrated in section 11.6.

8.3.c If sevgral functions can be carried out on an input screen (e.g., add, change, and delete), the
the relevant number of data element types for each function.

8.3.d If sevgral screens are used for an external input (e.g., first acscreen into which selection
entered and then a change screen), the combination of the séreens together must be consider
whole [when counting data element types, because the function is a single elementary prog
however, the selection data is not uniquely identifiable and\the user must first choose the desir
from g number of items of the entity type selected, then you must count a separate external
(See quideline 8.2.x.)

See the practigal situation illustrated in section 11.22.

8.3.e If therg are data element types for error-messages as well as for other messages, or if the
separgte screen to display messages, then count as indicated in section 5.14.

8.3.f If additional data is to be displayéd”in response to an input, then the data element types dis
must be counted as a part of\the external input. (An example of this kind of additional dg
functign "Update customertdata” in which a customer number is entered and, for the purp
verificgtion, the application, displays the customer's name and address, after which a user ca
the regt of the data.)

of the

Bys) as

h count

data is
bd as a
ess. If,
bd item
output.

re is a

splayed
ta is a
ose of
n enter

8.3.g If a hgader record.and/or a trailer record with check data appear(s) in a transaction file (e.g., total

amount or total number of records), then this data is also counted as data element types (if red
by the|user).

uested

File types referenced

8.3.h The number of referenced logical files for each external input is determined by establishing the
number of referenced logical files involved in the validation of the input and/or in the execution of the

external input. The files can be either internal logical files or external interface files.

See the practical situation illustrated in section 11.2.

8.3.i The FPA tables ILF and the FPA tables EIF are not counted as referenced logical files when the
complexity of external inputs is being determined. This also applies to files introduced for technological

reasons. (See guideline 6.2.9.)

8.3.) If a process has been defined in which a logical file with permanent data is maintained on the basis of
a transaction file (input), count this as one or more (in the event of several processing codes) external
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inputs (the processing of the transaction file) with a minimum of one internal logical file (the permanent
file).

8.3.k A transaction file (input or output) cannot be a "referenced" logical file. In other words, an external
input which, for example, uses an input file in order to process its data, has nil referenced logical files
unless, of course, internal logical files are updated. This also applies to temporary files.

8.3.1 Files such as temporary files, sort files, and print files introduced for technological reasons are not
counted. Determine whether these kinds of files are an alternative for an internal logical file or an
external interface file. If such is the case, count these underlying logical files towards the complexity.

Complexity matrix

Table 7 is used to determine the complexity level of an external input:

Table 7
DET 1-4 5-15 16+
FTR
0-1 L L A L = Low.
2 L A H A =Average
3+ A H H H = High

DET = Data element type
FTR = File type referenced
The availability of data regarding the number of data element types and file types refergnced depends

on the phase of the application's life.€ycle. If this data is not known, an identified external input should
be valued as average.

9 External Outputs

This chapter further examines user requirements pertaining to output that an application produces. This output
varies |n size or requires further data processing. The chapter shows which external outputs must be identified
in FPAl The degree to which external outputs contribute to a function point count depends on th¢ir quantity and
their camplexity.

9.1 Definition of an external output

An external output is a unique autput recognized by the user that crosses the application boundary. It varies in
size and/or further data processing is needed for it. It is a function that the user must see as an elementary
process.

An external output must be considered unique if:

. the output product has a different logical layout than all the other output products, or

. the output product has the same logical layout, but requires a different logical way of
processing, or

. any input part of the external output consists of a different set of data element types than the
input part of all the other external outputs
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An output product has the same logical layout if the set of data element types is the same. The following is
allowed:

. Output product data element types with a different order

(Note: Grouping data element types in different ways (e.g., by means of intermediate headings) is
seen as a different logical layout.)

. Data element types appearing in the output product, but without a value. The reasons for this
may be that:

(a) the data element type does not have a value in the logical file (as a result of
which the data element fypn is not Inrnepnf nlm‘ir*ally)

(b) the data element type does have a value in the logical file, but it is-not relevant
to the user

A logical way qf processing is:

a method specified by the user in order to come to a desired result. This_is understood to|be the
followipg within the context of external outputs:

. Referencing logical files

Example: When a list of employees is made, the logical file "Employee" is referenced.

. Providing further data processing such as algorithms;\¢alculations, and/or validations.
Example: When reporting about all the employees in @n organization, the logical way of prog¢essing
contains the algorithms needed to calculate the total number of fixed employees, employees

under hourly contracts, and all employees.

A logical way df processing is considered different when:

. other logical files are referenced
. the same logical files are\referenced, but there are other algorithms, calculations, or
validations

Selectlng with a different selection value (whether or not with different kinds of wild cards) and
selecting on the same figld(s), but with a different operator, are not seen as a different logical|way of
procegsing.

Differgnt technolegical solutions chosen in order to realize the same logical processing also{do not
mean fhat the logjcal way of processing is different.

A selection value js:

a selettiomomthe—samefietdts); butwithradifferent content— Do ot confuse-thiswitha—setection on

different fields.

A wild card is:

a specific sign indicating that different values can appear in a particular position. Examples of wild
cards commonly used are the question mark ("?", representing an arbitrary character) and the asterisk
(™", representing a connected string of arbitrary characters).

An operator is:
equal to, greater than, smaller than, greater or equal to, smaller or equal to, not equal to, and so on.

Further data processing is the execution of algorithms or calculations made on data that has been retrieved
from logical files before information is shown.
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A function is an elementary process when two conditions are satisfied:

. The function has an autonomous meaning to the user and fully executes
processing of information. In other words, it is self-contained.

one complete

For example: Consider a function in which all employees hired in a certain year can be printed.
Entering the selection data and displaying or printing the employees selected is one complete

processing from the perspective of the user.
. After the function has been executed, the application is in a consistent state.

For example: An application for an invoicing system creates an output file containing

corc h ] t aran  Qalastin IT-y-N>

data about the
ve in the area

Extern
messa

Only th
does n

9.2 (

9.2.a

[ )
See th
92b

See th
9.2.c

conarmmniicon—of i whoelva 1 o ~artais ala a—tha o a b b
cofstmpieon—oetusers—whelive—in—ea—cerairarca—Selecting—theusers—whe
desired, searching for the consumption data, constructing the output file, and-s
are considered a whole. From the user's perspective, the application is (nra G
only when all the steps have been executed.

bl outputs encompass both output products that go directly to the user 4n, the form
hes, as well as data flows that go to other applications via an on-line link orWia an output

e domain of the output product is fixed for external outputs. The size-of the output pro
pt have to be constant at all, unlike external inquiries in which the-size of the output produ

Counting external outputs

Count each output of data in so far as it:

is an elementary process and

is unique in the application to be measured @nd

crosses the external boundary of the application and

varies in size, or requires further data processing (see the definition in section 9.1).
b practical situations illustrated\in sections 11.13, 11.19, 11.20, 11.21, and 11.22.

Count both output produets supplied directly in the form of reports and messages (¢
output products supplied as output files and messages to other applications.

b practical situation-illustrated in section 11.14.

Use the criteria below to distinguish between an external output and an external inquiry:

The_eutput of an external output may vary in size

ending the file
onsistent state

of reports and
ile.

duct, however,
ct is constant.

the user and

ARexternal output does not always require input for the selecting of data

The output of an external output may contain data that has come about with the help
processing (such as the calculation of data)

See the practical situations illustrated in sections 11.19, 11.21, and 11.22.

9.2d

9.2.e

The output part of an external inquiry may not be counted as a separate external output.

Entering data for controlling an external output (e.g., entering selection criteria, the
desired, or the printer desired) is seen as a part of the external output and may not
external input.

See the practical situation illustrated in section 11.12.
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9.2f

are lacking.

9.2.9

external outputs when:

and these logical layouts can be retrieved individually, or

Expect at least one external output for each internal logical file. Consult the user when external outputs

An output product can comprise several external outputs. A single output product contains several

the output product contains different logical layouts (see the definition of "logical layout" in section 9.1)

the output product contains different logical layouts (see the definition of "logical layout" in section 9.1)

that have come about as a result of individual logical processes, but that have been combined for the
sake of user friendliness.

Retrieved indiy

printed.

Individual logid
when
proces
sake g

See the practic

9.2.h  Arepd
output
9.2.i Outpu
logical

See the practic

9.2 It may
This ig

differe
See the practic

9.2k Count

but int

9.21 Afile

applications use is counted as an internal logical file and not as an external output. Other appli

that ug
extern

9.2.m If the

output

idually means that the user has the opportunity to control or select which parts are goin

al processes are said to be activated when the different parts report about a,different o
hey come about as a result of other logical files. In this case, we talk abgut‘individual
ses that result in one combined output product that can be retrieved with,ohe command
f user friendliness.

al situations illustrated in sections 11.15 and 11.17.

rt that has the same logical layout but that can be sorted in several ways counts as one €
unless a different or an additional logical processing is needed for each sort sequence.

layout and the logical processing are identical, counpit‘as one external output.
al situation illustrated in section 11.12.

be necessary to count a transaction file forsa different application as several external g
the case, for example, when several.tecord types appear in the file or when the ot
ht logical processes has been physically compiled in one external output file.

al situation illustrated in section11)14.

only the external outputs that.the user has asked for. Output products not requested by t
oduced simply because of the technology are not counted; e.g., spool files.

with functionally permanent data that the application to be counted maintains and th3

be the file, however, do count this data as an external interface file and, therefore, no
Bl input.

ser requests an overview of possible error messages, it is not seen as a separate ¢
because the file with error messages is an FPA table. (See sections 5.14 and 5.20.)

9.2.n Messqg

g to be

bject or
logical
for the

xternal

can be intended directly for a user, a different application, or an external storage media. If the

utputs.

tput of

ne user

t other
cations
as an

xternal

ges”(e.q., error messages) that say something about the execution of one function are li

hked to

that one external input, output, or inquiry. They are not counted as individual external outputs, but are
counted together as one data element type for the function concerned. (See section 5.14.)

See the practical situation illustrated in section 11.5 too.

9.2.0

or to the repeated use of the same function is counted as one or more external outputs.

9.2p
report

or a processing report) is counted as one or more external outputs.

See the practical situation illustrated in section 11.23.
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Count an output on the basis of several selection criteria as follows:

When the user has more options (i.e., an "and/or situation"), count the selections that mutually exclude each

other. Each selection or combination of selections that exclude all others is counted sep

See the practical situations illustrated in sections 11.19 and 11.22.

9.2r

9.2s

See th
9.2t

See th
9.2.u

See th
9.2v

9.2.w

a)

and

b)

If a header record and/or a trailer record with check data appear(s) in a transaction

arately.

file (e.g., total

amount or total number of records), the processing of this/these record(s) is not counted as an
individual external output. The header record is comparable to the message header of a report and the
trailer record to the summarizing totals in a report. The data element types from the header record or

trailer record are counted (if requested by the user).

combination of the functions is more than the sum of their parts, you will have combin
contend with. Deal with the situation in the following way:

A separate external output is counted for each function with a different processing that
separately.

In principle, only one additional external output is counted for all passible combination
are different logical processes for certain (groups of) combinatiehs. In such a case]
external output is counted for each (group of) combination(s) forwhich a different logic4
needed.

p practical situation illustrated in section 11.18.

Showing a list from which a user can make a selegtion (e.g., a selection screen, pick fu
or pop up function) must be counted as an external output if explicitly requested by the
that the data originates from a logical file and.noet from an FPA table. Showing a list is

inquiry because the size of the list is not known beforehand. Any selection opportunity
counted as a separate function. See section 5.16 for a further explanation.

p practical situation illustrated in section;11.20.

Do not count any additional functions or data element types for being able to browse o
produced output. See section(5.17 for a further explanation.

b practical situations illustrated in sections 11.21 and 11.22.

different language,)then the function is counted as one external output because the o
although different in language, nevertheless consist of the same set of data elem
processing«is* the same for all output products. Multilingualism is valued via g
charactefistic number 7, End-user efficiency.

Evenithough there may be several output products, there can nevertheless be onl
oUtput. There is one external output when:

It the user has the option 1o start several functions (either individually or in combination), in which the

ation effects to

can be started

5, unless there
| an additional
| processing is

hction, pick list,
user, provided
not an external
present is not

r scroll through

If a function results.in output products whose contents are the same but that have bgen stated in a

Litput products,
bnt types, and
eneral system

y one external

the output products have the same logical layout (see the definition in

section 9.1)

the output products have come about as a result of the same logical way of

processing (see the definition in section 9.1).

See the practical situations illustrated in sections 11.17 and 11.24.
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9.3 Determining the complexity of external outputs

Data element types

9.3.a
extern

See also the p

9.3.b

al output are counted.

ractical situations illustrated in sections 11.16, 11.19, and 11.22.

All data element types (not their possible values) that appear in the output product generated by the

All control information (e.g., selection criteria, desired medium, desired printer, sort sequence, or time

period of printing) at the level of data element type that must be entered to produce output are counted
as data element types for the external output. Control information appearing on the output itself is

counte

an ext
See also the p

9.3.c All ad

mediu

See the practic

9.3.d
subtot

See the practig

9.3.e If logi

referemced there are not counted. Only data element types that cross the boundary of the app

are ing
9.3.f

Fixed data su
datae

Error messags
datae

See the practig
9.3.g Functi

See the practic

All prd

brnal inquiry. (See section 10.3.)

ractical situations illustrated in sections 11.12, 11.16, 11.19, 11.22, and 11.24.

m the output is meant is counted.

al situation illustrated in section 11.12.

bls, and totals) are counted as data element types.
al situation illustrated in section 11.16.
tal files must be referenced for an externalceutput, the data element types appeari

luded to determine the complexity.

Standard data such as system date and page_humber are not counted as data element types.

ement types.

s or other messages generated by the external output are counted together as one ad
ement type. (See section 5.14.)

al situation illustrated in section 11.16.
bn keys usedto navigate through the output are not counted as data element types.

al sifuations illustrated in sections 11.19 and 11.21.

93h Ifah

d double. Bear in mind that counting is done differently when the control information per;

iress data at the level of data element type that indicates for whom .or>for which de

cess data making up a part of the output product (e.g., “averages, results of calcu

ains to

vice or

ations,

hg and
lication

Ch as message headers, columnhodescriptions, literals, and constants are also not counted as

ditional

| ol ol & H ol bl lo Lo alak L) & 'y £l L t t |
aUcTl TCULUTU aliUu/ul a udiich TCLUTU WILIT UIITURN Udld apptdal(o) 1T a uartoacvlult 1T {T.y., ola

amount or total number of records), then this data is counted as data element types (if requested by
the user).

File ty

9.3.i

pes referenced

The number of referenced logical files for each external input is determined by establishing the

number of referenced logical files for validating the input and/or for producing the output. A referenced
file can either be an internal logical file or an external interface file.

9.3

When an external output is bound inextricably to an external input, count the number of referenced

logical files for the data processing as a whole and not just the number referenced for the external
output itself. Consider, for example, the external output for making a report about the processing of a
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number of transactions: this external output is bound inextricably to the external input
transactions.

The FPA tables ILF and FPA tables EIF are not counted as a referenced logical
complexity of external outputs is being determined.

for processing

file when the

Files such as temporary files, sort files, and print files introduced for technological reasons are not
counted. Determine whether these types of files are an alternative for an internal logical file or an
external interface file. If such is the case, count these underlying logical files towards the complexity.

Complexity matrix

10 E;

This ch
has be
which

functio

10.1 Definition of an external inquiry

Table 8 is used to determine the complexity level of an external output:

Table 8
DET 1-5 6-19 20 +
FTR
0-1 L L A L =Low
2-3 L A H A £ Average
4+ A H H M= High

DET = Data element type

FTR = File type referenced

The availability of data regarding the number of data element types and file types refer¢gnced depends

on the phase of the application's life_cycle. If this data is not known, an identified ¢
should be valued as average.

kternal inquiries

apter further examines «user requirements pertaining to output that an application produc
en fully determined in_size beforehand and does not require further data processing. The
external inquiries (must be identified in FPA. The degree to which external inquiries
h point count depehds on their quantity and their complexity.

An external_inquiry is a unique input/output combination recognized by the user in which

!

distribytes.an output fully determined in size without further data processing, as a result of th

external output

es. This output
chapter shows
contribute to a

he application

e input. It is a

function that the user must see as an elementary process.

An external inquiry must be considered unique if:

. the input part of the external inquiry consists of a different set of data element
input part of all other external inquiries, or

types than the

. the output product produced by the external inquiry consists of a different set of data element

types than the output part of all other external inquiries, or

. the set of data element types of both the input part and the output product is the same, but the

external inquiry requires a different logical way of processing

© ISO/IEC 2005 — All rights reserved
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A logical way of processing is:

a method specified by the user in order to come to a desired result. This is understood to be the
following within the context of an external inquiry:

Referencing logical files

Example: When displaying employee data, the logical file "Employee" is referenced.

Validations

Example: When employee information is being retrieved, the application checks whether the user has

A logical way @
[ ]

Differe
that th

The data of th
of the output n

Further data p
been retrieved

A function is a

For ex

For ex

10.2 Countil

been authorized to query this information.

f processing is considered different when:

other logical files are referenced

the same logical files are referenced, but there are other validations

nt technological solutions chosen in order to realize the same Joegical processing do no
b |logical way of processing is different.

e input part of an external inquiry must identify the desired(output uniquely. Additionally,
ust be fully determined in size.

rocessing is, in this context, the execution of algerithms or calculations made on data th
from logical files before information is shown.

N\ elementary process when two conditions<are satisfied:

The function has an autonomous\meaning to the user and fully executes one cd
processing of information. In other words, it is self-contained.

ample: Consider a case in which data of a product is inquired about on the basis of its
number. The entering af the product number and the displaying of its corresponding p
data is one complete processing from the perspective of the user.

After the functien.has been executed, the application is in a consistent state.

ample: The,execution of only one of the two steps above would leave the applicatio
inconsistent state, seen from the user's perspective.

ng-/external inquiries

t mean

he size

at have

mplete

broduct
roduct-

N in an

10.2.a

the direct generation of output and the input-output combination:

[ ]
10.2.b
10.2.c

is an elementary process and
is unique in the application to be measured and

crosses the boundary of the application

Count each combination of input and output data as an external inquiry when the input of data leads to

External inquiries can pertain to inquiries originating directly from the user or from other applications.

The distinction between an external inquiry and an external input can be explained in more depth by

the following: the input part of an external inquiry coordinates a search action only and does not
change the internal logical files whatsoever.
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See the practical situation illustrated in section 11.21.

10.2.d Do not confuse a query facility with an external inquiry. An external inquiry is a direct search action for

specific data in which a single key is used generally. A query facility on the other hand i

s an organized

structure of external inputs, outputs, and inquiries used in order to be able to formulate several
inquiries with many keys and operations. FPA considers such an organized structure as an application
that must be counted as such when it must be developed separately. External inputs, outputs, and
inquiries, therefore, have to be counted in order to measure the query facility. See section 5.11.

See the practical situation illustrated in section 11.3 as well.

10.2.e An external inquiry is counted as an external inquiry only when the user has specified it as such.

Therefare an external inauiry must not be counted when the function is_for examnle
4 -1 P4 T ™

one part of a

10.2.f
See th
10.2.9
See th

10.2.h

See th

10.2.i

See s¢

10.2]

See th

two-part data entry.

The input part of an external inquiry may not be counted as an external input.
p practical situation illustrated in section 11.21.

The output part of an external inquiry may not be counted as an externalloutput.
p practical situation illustrated in section 11.21.

An external inquiry must include the entering of data in ofder to control data proces

sing; e.g., the

entering of selection criteria. By definition, uniquely identifying data must always make lip a part of the

data entered.

p practical situations illustrated in sections 11.19 and)1¢.21.

Use the features below to distinguish between.an external inquiry and an external output:

. The size of an external inquiry's eufput must be completely determined and

. The input of an external inguiry should consist of a search argument that i
identification and

. The output of an external inquiry may not contain any data that has come abou
further data processing and
. Changes to internal logical files may not occur when an external inquiry is execu

ction 10.1 for more-about further data processing.

Do not count.any additional functions or data element types for being able to browse o
produced.output. See section 5.17 for a further explanation.

p practical-situations illustrated in sections 11.21 and 11.22.

10.3 1

5 unique in its

t as a result of

ted

- scroll through

Determining the complexity of external inquiries

10.3.a

Use the following method to determine the complexity level of an external inquiry:

1. Classify the input part of the external inquiry using the guidelines for determining the

complexity of an external input and the complexity table for the input part

found on the

following page. Take only the data element types and the file types referenced (logical files)

into account that are relevant to the input part.

2. Classify the output part of the external inquiry using the guidelines for determining the
complexity of the external output and the complexity table for the output part found on the
following page. Take only the data element types and the file types referenced (logical files)

into account that are relevant to the output part.

3. The more complex of the two classifications determines the complexity of the external inquiry.

© ISO/IEC 2005 — All rights reserved

53


https://iecnorm.com/api/?name=fccbfda3797487513e476463f825366c

ISO/IEC 24570:2005(E)

Complexity matrixes
Tables 9 and 10 are used to determine the complexity level of an external inquiry:

For the input part:

Table 9
DET | 1-4 5-15 | 16+
FTR
0-1 L L A | L=Low
7 T A H [ A= Average
3+ A H H H = High

DET | = Data element type
FTR | = File type referenced
For the output part: see next page.

For the output part:

Table 10
DET 1-5 6-19 20+
FTR
0-1 L L A L = Low
2-3 L A H A = Average
4+ A H H H = High

DET | = Data element type
FTR | = File type referenced
The ayailability of data redarding the number of data element types and file types referenced dgpends

on thg phase of the application's life cycle. If this data is not known, an identified external|inquiry
should be valued as average.

11 Practical Situations and their solutions

The practical dituations below provide concrete examples of situations that a counter might be confronted with.
They also show how the FPA counting guidelines should be applied.

The examples focus mainly on showing how the functions to be counted can be identified or recognized and,
when applicable, state how data element types should be counted.

Each practical situation contains:

. A Problem to be solved

. A Discussion of the problems for the function point count

J A Solution

o References to the sections and counting guidelines involved
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11.1 Standard authorization functions
Problem

A user is granted access to a computer system by the input of a computer system identification, a user-
identification, and a password. This log-on procedure is the same for all applications that run on the system. In
order to obtain access to a specific application, the user must type in the application-identification concerned
and a password. Once he has done this, he is then authorized to carry out certain transactions of the
application. The passwords are stored in a database table within the application. The system manager can
change the passwords and indicate which transactions are permitted.

Is this log-on procedure counted or not? How are the authorization table and the maintenance functions
countefd for this?

Discusgsion
Do not| count a function for the log-on procedure. The authorization table (that contains the passwords) is an
FPA taple and is included as a record type in the FPA tables ILF when logical files are counted. Changing the
authorigation table is not counted as a separate function because one external input, one exterpal output, and
one external inquiry is normally counted for the FPA tables ILF.
Solutipn

Consider the authorization table as an FPA table.

Do not|count a function for the log-on procedure.

Refereinces

See guideline 6.2.1 and sections 5.9 and 5.20.

11.2 $pecific authorization functions
Problem

The fil¢ "Employee" in a time registration and planning system contains personal data and indicates whether
someohe is a project leader, a-supervisor, or an employee. An employee can be authorized fo fulfill one or
severa| of these roles. The combination of these roles determines which transactions the usel| can carry out.
For expmple, only the project leader can add activities to a project, whereas other project members are not
authoriged to do this.

Should the file Employee be counted when determining the complexity of the transaction "add ativities"? After
all, is tinis notsa-form of authorization?

Discussion

In order to be able to determine whether a user is allowed to carry out a certain transaction, the file Employee
must be read. This is an internal logical file (not an FPA table) and should therefore be included in the count
when determining the complexity of the transaction.

Solution

Include the file Employee as a referenced internal logical file when determining the complexity of the external
input "add activities".

References

See sections 5.9 and 5.20 and guidelines 8.3.h.
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11.3 Report

Problem

generator and query facility

An application has been developed in a 4GL environment. This 4GL also supplies an interactive query facility.
The user can make whatever ad hoc queries he wants and produce his own reports with the help of this
computerized tool.

Should this query facility and report generator be expressed in function points and, if so, in what way?

Discussion

The query faci

not included in

count.
Solution

The query fac
application fun

References

See section 5.

11.4 Help fu

Problem
A number of h

General infor

ity and the report generator fall outside the boundaries of the system to be developed¢T
the count when determining the project function point count or the application fuhctio

lity and the report generator are not included in the function point count'When determin
ction point count or the project function point count of the application’to-be developed.

11 and guideline 10.2.d.

Inctions

blp screens are to be installed in an application to be developed.

a
which modulg} exist and about the relationship between them. Specific information about a p3
transaction canm be retrieved by hitting the PF9 key; e.g., information about which fields must be filled in

value range of
The user cann
How is this hel
Discussion

According to

the different fields.
bt maintain these help texts.

b facility counted?

he guidélines, help screens are valued as external inquiries. The number of types

information dgtermines the number of functions. In this situation, there are two kinds of help info
because the HF9 key provides help information at screen level and the PF10 key provides help info
about the application.

hey are
n point

ing the

tion about the application can be \ebtained by striking the PF10 key; e.g., informationg about

rticular
and the

of help
mation
mation

The complexity of such external inquiries is always valued as low.

Solution

Count this help facility as two external inquiries of low complexity.

References

See section 5.
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11.5 Error messages

Problem

A number of checks are carried out when a user enters customer data. If the user enters a customer number
that already exists, the application displays the error message "customer already exists". When the user enters
letters instead of numbers, the application displays the error message "customer number must consist of
numbers".

Should each different error message be counted as a separate external output or as a separate external
inquiry?

DiscuT.C“.
The different error messages are not seen as separate functions, but as part of the external ipput, output, or
inquiry|involved.

The figld where the error message is displayed must be counted as a data element type fgr the function.
Therefpre, do not count the number of different messages!

Solutipn
No additional functions are counted for error messages.
References

See guideline 9.2.n and section 5.14.

11.6 Menu structures
Problem

An apglication has the following menu structure.

Main Menu
1. Maintain Customer Data
2. Maintain Product Data
3. Maintain Order Data
Choice (M

Maintain Customer Data
1. Add Customer Data
2. Change Customer Data
3. Delete Customer Data
Choice M

Customer Number (2
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Number

Name

Address

Zip Code

City

Add Customer Data
o XXXXXX
R )]
@4
()

(6)

How should thé menu structure be counted?

Discussion

The menu strI
however, is ¢
appears twice.

Solution
Three externa

customer data
is counted only

Credit Limit

S 0]

cture is not counted when you are establishing the number-of-functions. The "Choicg" field,
unted only as one additional data element type for the undetlying functions, even thpugh it

inputs are counted in this example: add, change, and delete customer data. The input of
has seven data element types as indicated by the digits in parentheses. The customer pumber
once, just as the "Choice" field.

The menu structure is not counted when establishingtthe number of functions. Nevertheless, one data glement

type is counted

References

for the menu structure (the "Chojce™field).

See the guidellnes 8.2.m and 8.3.b and section 5.15.

11.7 FPA tables

Problem

For a sales syptemthat records and supports sales activities, the following entity types have been defined as

part of a data madgl.in third normal-form:

Product:

58

product number (consists of: product group number, sequence number)

description

country of origin (code)

buyer number
price

vat code
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Country: country code
name of country
VAT Rate: vat code
vat rate
effective date
Buyer: buyer number
buyer name
Functions are available for each of the entity types in order to add, change, delete, ar

Additio

Should

here? If so, what is its complexity?

Discussion

Within
logical

Becau
fulfill a
mainta

There

follows]
the FP
table ty
interna

Count

the number of entity types of which the FPA tables ILF consist.

Solution

Count

hally, a report with all the occurrences or specimens of data can be printed for,€ach entity

these files be considered internal logical files? And is an FPA tables ILE, or'an FPA tabl

the framework of section 5.20, the entity type VAT Rate is not“an FPA table, but an ing
file. Product is also an individual internal logical file.

be the entity types Country and Buyer are used only for. decoding the codes and numbers

secondary function), they should be considered an FPA table. No additional information,
ned about the buyers.

s an FPA tables ILF because all the entity types can be maintained. Its complexity is
The total number of entity types (two:«Country and Buyer) determines the number of

A tables ILF. The total number of datacelement types (four in all) of the different entity ty

pe makes up the number of data element types of the FPA tables ILF. Via the compl
logical files, the complexity of the-FPA tables ILF can be determined (low).

pne external input, one external output, and one external inquiry for the FPA tables ILH

hree internaklagical files:

Product:=consists of one record type and seven data element types. The complexity is th

VAT Rate: consists of one record type and three data element types, so that the comple

d query data.
type.

es EIF present

ividual internal

used (i.e., they
for example, is

determined as
ecord types of
bes of the FPA
exity matrix for

, regardless of

erefore low.

Xity is low.

Refere

See se

One internal logical file for the FPA tables. There are four data element types (country

code, name of

country, buyer number, buyer name) and two record types (the entity types Country and Buyer).

Complexity is therefore low.

nces

ctions 5.20 and 5.21 and guidelines 6.2.a and 6.2.1.

11.8 Denormalization

In this illustration, three examples of denormalization are given for a situation in which a 1:(N) relationship
exists between two entity types. The situations 1:N, (1):N, (1):(N), 1:(1), and (1):(1) speak for themselves. (See
section 5.21.3 for information about the notation method.)

© ISO/IEC 2005 — All rights reserved
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11.8.1 1:(N) with independent existence

Problem

The normalized data model of a library application shows that there is
a 1:(N) relationship between the entity types Book and Loan. A book BOOK
does not have to be loaned out and, so, optionality is a factor in the

relationship. If a loan is made, it always relates to one Book (no

optionality).

The library's business rule is that a Book can be deleted only if a Loan

is no longer lin

Does this casq involve one or two logical files?

Discussion

ked to it.

LOAN

Book and Loa have a 1:(N) relationship. According to the table in section 5.21.5, the number of logica
determined on|the basis of entity dependence. Because the library may delete a Book ‘only when a Loz

longer linked
Book and, the
in a 1:(N) relat
Solution
Count two inte

References

See section 5.

it, we can conclude that Loan also has a separate significance to the application apd
efore, is entity independent from Book. (See situation 2 in the discussion about (in)depe
onship in section 5.21.4.) There are, then, two logical files.

'nal logical files.

P1 and guideline 6.2.a.

11.8.2 1:(N) with dependent existence

Problem

The normalize
types Book an

d data model of a libraryapplication shows that there is a 1:(N) relationship between th
 Loan. A book does not have to be loaned out and, so, optionality is a factor in the relati

If a loan is madle, it always relates to'one Book (no optionality).

The business
no longer inter

How many log

Discussion

fule of this library, however, is that if Book is taken from the collection (is deleted), the li
bsted in Loan.and, therefore, it may be deleted automatically when Book is deleted.

cal files must be identified in this case?

files is
nis no
rt from
ndence

b entity
onship.

brary is

A 1:(N) relationship exists between Book and Loan. According to the table in section 5.21.5, the number of
logical files is determined on the basis of the entity dependence. Because a Book can always be deleted, and
because any Loan linked to a Book may be deleted automatically with that Book, we can conclude that Loan is
not significant to the application when separate from Book. Therefore, Loan is entity dependent in relation to
Book. (See situation 1 in the discussion about (in)dependence in a 1:(N) relationship in section 5.21.4.) This
means that there is only one logical file.

Solution

Count one logical file with two record types.
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References

See section 5.21 and guideline 6.2.a.

11.8.3 1:(N) with dependent existence
Problem

The normalized data model of an invoicing system indicates that a
1:(N) relationship exists between Invoice Header and Invoice Line.
The application allows users to create an Invoice Header first to which
lines can be added later on; hence, the optionality. If users decide at a

ISO/IEC 24570:2005(E)

INVOICE HEADER

given Toment to delete the Invoice Header, the Invoice Lines are also
automatically deleted.

How many logical files should be distinguished here?

Discussion

Invoicqg Header and Invoice Line have a 1:(N) relationship. Accordingta-the table in section 5.21
of logigal files is determined on the basis of entity dependence. Because of the business rule t

e

INVOICE U

INE

.5, the number
hat any Invoice

Lines linked to the Invoice Header are deleted automatically when the Header is deleted, we can conclude that

Invoicqg Line is entity dependent in regard to Invoice Header. (See situation 1 in the dig
(in)dependence in a 1:(N) relationship in section 5.21.4.) There is, then, one logical file callg

contair}s the entity types Invoice Header and Invoice Line:
Solution

Count pne logical file with two record types.

Referegnces

See section 5.21 and guideline 6.2.a.

11.9 Counting logicalfiles (data functions)
Problem

Below B part of @ normalized data model is illustrated.

cussion about
ed Invoice that

© ISO/IEC 2005 — All rights reserved
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TAXPAYER
4 g
STANDARD LETTER ADDRESS RECEIVED PAYMENT
MAILING LIST CONTACT PERSON ALLOCATED,PAYMENT|
TAX TYPE TAX ASSESSMENT

¥ ’

TAX TO'BE PAYED

Figure 3

This data modgl was made on the basis of the following user specifications.
All of the entity| types named are maintained by the application.

The entity typg Taxpayer econtains the taxpayer identification number, the name, the date of birth, angl some
personal information about a taxpayer.

A taxpayer can have’several addresses. For example, in addition to a home address (the minimum that must
be present), a;r invoice address and/or a post office box number may also be identified.

The entity type Standard Letter consists of a unique letter number and of a fixed text belonging to the letter.
The entity type Mailing List contains only reference keys and indicates which letter is sent to which taxpayer.

The entity type Tax Type contains the different kinds of taxes that can be charged. The composition of Tax
Type is as follows: code, description, and tax amount per month. (In this particular case, the tax pertains to
fixed assessments that are the same for every taxpayer.)

The entity type Tax To Be Paid records which taxes must be paid by which taxpayer. In addition to reference
keys, it also contains the date on which the tax obligation becomes effective and the date on which this
obligation ends (expiration date). (The latter is usually not known when the obligation becomes effective, but is
recorded later.)
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The entity type Tax Assessment contains an amount, the final payment date, and the applicable tax period. An
assessment always covers a fixed period: a year, half-year, quarter, or month.

The entity type Received Payment contains the amount received, the date on which the payment is received,
and the amount that has still not been allocated to a Tax Assessment.

The entity type Allocated Payment contains reference keys to Tax Assessment and Received Payment, but
also contains the part of the Received Payment that has been allocated for payment of the linked Tax
Assessment.

The entity type Contact Person contains the names and some supplementary data about the employees of the
tax department who can act as a contact person for a taxpayer. A particular contact person is assigned only

when 4

In prin
The ta
in the

pay the
entities

A Tax
createq
amoun
paid in
the Allg

A Recq
longer

Finally

How m

taxpayer asks for advice. From that moment on, the taxpayer is always spoken to by the

Ciple, a taxpayer is entered into the system only when he is required to pay one-oromo
payer can be deleted as soon as he is no longer registered for a Tax Type (i.e:all the €
inked entities of Tax To Be Paid have elapsed or, in other words, the taxpayeris no lo
tax) and no Received Payments are linked to the taxpayer anymore. When’deleting th
Tax To Be Paid are deleted automatically, provided that no Tax Assessments are linked

Assessment is archived via a batch function one year after it has\been paid in full. T

contains the taxpayer identification number, the type of tax.involved, the period the f{
t of the tax, the date on which the assessment was sent, and_the date on which the as
full. When the data is recorded in the archive, the Tax Assessment is deleted immediate
cated Payments linked to it.

ived Payment can be deleted only if the full amount<has been allocated and Allocated P4
inked to it.

a Tax Type may be deleted only if it does nothave any Tax To Be Paid still linked to it.

any logical files are present in this normalized data model? Are there any historical files?

Discussion

To ang
questid
shows
status

additio
meant

In keej

lyze this data model, you“should assume the denormalization rules given in section
n that must then be posed is whether any FPA tables are present. The description of {
that only the entity type Standard Letter meets the criteria for an FPA table. The only en
is ambiguous and can be discussed in this regard is Tax Type because it contains
N to a code and a description. This means that it contains dissimilar kinds of data; i.e
for the translation of the code.

key-da
Paym
keys;

a only"?In this data model, the entity type Mailing List contains key-data only. The entity
nty on-the other hand contalns the paid amount aIIocated to a Tax Assessment in additi

sSame person.

e kinds of tax.
Xpiration dates
nger obliged to
b taxpayer, the
to it still.

he archive file
ax covers, the
sessment was
y together with

yments are no

5.21. The first
he entity types
lity type whose
an amount, in
., it is not just

ing with the denormalization rules, the next question that should be asked is, "which entity types contain

type Allocated
bn to reference

contains more data than Just key-data

p Be Paid also

The other eight entity types must be examined as to how many internal logical files they represent. This is
done on the basis of cardinality, optionality, and entity independence. Each pair of entity types linked via a
relationship is looked at to see whether they should be included in one logical file.

The relationship between Taxpayer and Contact Person is bilaterally optional. Within the context of the
guidelines, then, they are independent logical files. Additionally, Contact Person does not have any
relationships with other entity types and is therefore one internal logical file with one record type.

The relationship between Taxpayer and Address is a bilateral-mandatory 1:N relationship. In keeping with the
denormalization rules, these two entity types belong to the same internal logical file. In order to determine
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whether any other entity types should be included in this internal logical file, the remaining relationships of the
entity type Taxpayer must be investigated.

The relationship between the entity type Taxpayer and Received Payment is a 1:(N) relationship in which
Taxpayer may not be deleted as long as a Received Payment is still linked to it. This means that Received
Payment is entity independent in relation to Taxpayer and does not belong to the same internal logical file as
Taxpayer and Address.

The next relationship of Taxpayer that must be examined is its 1:(N) relationship to Tax To Be Paid. Here
when a Taxpayer is deleted, the entities Tax To Be Paid that are linked are deleted automatically.
Consequently, Tax To Be Paid is entity dependent on Taxpayer and, therefore, belongs to the same internal
logical file as Taxpayer and Address. Whether any more entity types should be included in this internal logical

file now also d

The relationsh
description ab
linked to it any
consequently K

The relationsh

epends on the relationships of ax 1o be Pald.

ip between Tax To Be Paid and Tax Assessment is a 1:(N) relationship.~Fhe p
pve shows that an entity Tax To Be Paid may be deleted only if no Tax Assessment enti
more. Therefore, Tax Assessment has an autonomous meaning to this application and
e considered entity independent in relation to Tax To Be Paid.

roblem
ies are
should

ip between Tax Type and Tax To Be Paid is also a 1:(N) relationship. A Tax Type may be

deleted only if|it does not have any Tax To Be Paid entities attached to it. Tax T0vBe Paid is thereforg entity
independent frbm Tax Type.
Now that all the relationships of Taxpayer, Address, and Tax To Be-Raid have been analyzed, We can

conclude that
record types.

As we have §
whether this e

Allocated Payment. The problem description above shows-that a Received Payment can be deleted

there are no
independent in
record type.

Earlier we indi

Assessment sfill has a 1:(N) relationship-with’ Allocated Payment. According to the problem description

any Allocated
archived and
Assessment a

As indicated a
not have any
internal logical

Taxpayer, Address, and Tax To Be Paid, together, make Up one internal logical file wit

een, Received Payment is entity independent in*regard to Taxpayer. In order to de
ntity type is an internal logical file in and of itself, we must investigate its 1:(N) relations

Allocated Payments attached to it anymore. This means that Allocated Payment is
regard to Received Payment. Received Payment is therefore an internal logical file W

cated that Tax Assessment iséntity independent in relation to Tax To Be Paid. Additiona

Payments linked to a Tax-Assessment are deleted automatically when the Tax Assess
leleted. This means that an Allocated Payment is entity dependent on Tax Assessme
nd Allocated Paymenttogether, therefore, make up one internal logical file with two recorg

bove, Tax To Be Paid is entity independent in relation to Tax Type. Additionally, Tax Typ
relationships-with other entity types and is not an FPA table. It is therefore an indep
file with one record type.

h three

']‘ermine

ip with
only if

entity
ith one

ly, Tax
above,
ment is
nt. Tax

types.

e does
endent

The problem d
entity type in t

escription above shows that a file W|th historical data does eX|st Th|s f|Ie is not mclude

the composition of the other internal logical files, so that a separate internal logical file with one record type
must be counted for it.
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Count internal logical files as indicated below.
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References

Table 11
Entity types Count as Number of
record types
Taxpayer + 1ILF 3
Address +
Tax To Be Paid
Tax Type 1ILF 1
Received Payment 1ILF 1
Tax Assessment + 1ILF 2
Allocated Payment
Contact person 1ILF 1
Standard letter Count as part of¢the 1
FPA tables ILE
Mailing List Not countéd
Historical Tax Assessment 1ILF 1

See sdctions 5.20 and 5.21 and guidelines 6.2.a; 6.2.c, 6.2.j, and 6.2.1.

11.10| Combined external inputs

Problem

An apglication provides the user with the option to maintain product data via the screen below.

Product Code

Product Description

Maintain Product Data

Color
Material
Price

PF1 Add / Change

PF2 Delete

After the user enters a product code, either an empty screen appears or a screen with product data entered
earlier. When a new product code is typed in, other data can then also be entered into the remaining data
fields on the screen. The data can be saved into the file by pressing the PF1 key. When a product code
already used for a product is entered onto the screen, the product data can be altered and saved with PF1. A
product can be deleted using PF2. When the user deletes data with this key, the application checks to see
whether any stock of this product is present.

© ISO/IEC 2005 — All rights reserved
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How many and what types of functions can be distinguished here?

Discussion

Entering the data of a new product is the first external input. Do not forget that the PF1 key should be included

in the count as

a data element type.

Changing product data is the second external input. Note that the same set of data element types is used for
another logical way of processing: to change product data. The same function key is used and the key is
counted for this external input too.

Deleting product data is the third external input. From a logical standpoint, this function also differs

fundamentally [from the other two above. If the user considers the stock data file as an individual file, tH
must be included in the count when determining the complexity of this particular external input.

Displaying profluct data is not counted as a separate function because the user's objective isto'add, g

or delete prod
displaying of d

Solution

ct data. Only when the user's objective is to query the product data with this function shq
bta be counted as a separate external inquiry.

Count three external inputs.

References

See section 5.

11.11 Coun
Problem

A file with sho

 and guidelines 8.2.g, 8.2.n, 8.2.0, and 8.2.p.

ing a transaction file

p transactions is input in a Retail-Management Application. Codes distinguish one tran

from another in the application. The codes are as follows:

01 = Cash sald

02 = Cash rety

03 =Saleon a

04 = Return or

05 = Cash sald

counter
rn counter
ccount counter,
account-eounter

, delivery other

is data

hange,
uld the

saction

06 = Cash ret

rn, delivery other

07 = Sale on account, delivery other

08 = Return on account, delivery other

09 = Goods dispatched

10 = Goods received

11 = Parts retrieval by service person

12 = Parts return by service person
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13 = Old material dispatched

14 = Old material received

15 = Negative inventory difference
16 = Positive inventory difference
20 = Initial stock in store.

The following files are updated on the basis of the transaction code.

1 through 4 - Journal entry data, sales data, and stock data

5 through 8 - Journal entry data and sales data

9 through 14  : Journal entry data and stock data

15 and|16 : Inventory differences, journal entry data, and stock data
20 : Stock data

How miany external inputs should be counted here?

Discugsion

In this|situation, particularly through the updating of different logical files, categories are mdde of different
logical | processing that can be identified. The transaction codes and what they stand for help in the

categofization of the logical processing. The following external inputs are identified for processing the
transagtions:

1. Processing transactions that pertain.to "counter activities" (transaction codes 1 through #)

2. Processing transactions that pertain to "delivery other" (transaction codes 5 through 8)

3. I13‘r1c)Jcessing transactionsthat pertain to stock updates in the warehouse (transaction cpdes 9 through
4. Processing transactions that pertain to inventory differences (transaction codes 15 and 16)

5. An externalsinput for processing the initial stock (transaction code 20)

Solution

Count p-éxternal inputs.

References

See section 5.8 and guidelines 8.2.a, 8.2.b, 8.2.d, and 8.2.t.

11.12 Reports on different media
Problem

Using the first selection screen on the following page, the user can make a selection from two kinds of reports
(see the menu selection on the screen).
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The Time Reg
shows a list wi

The destinatio

As far as the
same whether
Status Report.

Menu of Reports on Time Registration
T - Time Registration Report
S - Status Report

Choice

Screen 1

stration Report shows time registration data that has been entered, whereas the Status
h the status of the time registration forms.

 should be entered on screen 2.

Destination

F(ile),
S(creen), or P(rinter)

File Name

Screen 2

ayout and the attributes displayed are concerned, the Time Registration Report is exa
it is printed on paper, displayed on a screen; or exported to a file. The same is also true

Is the report o paper a different external output than the one on screen or than the output to a file? Ho

external outpu
Discussion

The criterion u
external outpu

s are there? Is an external input-counted for entering the destination?

sed to determine the number of external outputs is that each external output must be unig
is unique if no other‘external output exists with the same logical processing and with th

set of data element types for the application concerned.

The problem
Registration R

Additionally, th

jescription{above shows that the Status Report contains different information than th
bport so that two external outputs are present.

e dayout of the Time Registration Report in this example consists of the same set

element types,

regardless of the destination. The problem description does not indicate that there is a d

Report

ctly the
for the

vV many

jue. An
P same

e Time

bf data
ifferent

logical processing for the different media to which the report can be sent. The Time Registration Report is

therefore coun

ted as one external output.

This also applies to the Status Report.

The data entered for the destination is control information. This data is used only for controlling where the

output is sent.

Solution

This means that no external input is involved.

Count two external outputs: one for the Time Registration Report and one for the Status Report.

The choice field for the medium and the field where a file name can be filled in must be counted as data

element types

68
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References

See guidelines 9.2.e, 9.2.i, 9.3.b, and 9.3.c and section 5.15.

11.13 Daily and weekly processing
Problem

Each day a report of all the day's financial transactions is given. All the transactions that took place during the
course of the week are placed on microfiche at the end of that week. Its layout is identical to that of the daily
transaction report. After all appropriate transactions have been processed, the transaction file concerned is
deleted. The content of the file is printed in the way described here only, and is ultimately placed on microfiche.
The user cannot obtain access to the file in any other way.

How mjany external outputs must be identified? Is an external input also counted for_deleting the transaction
file? Does the transaction file count as an internal logical file or as an external interface file?

Discusgsion
The transaction file is not accessible to the user and is therefore not a.logical file. Because it|is a temporary
file, its|deletion is considered a technical matter that does not playsa‘role when the logic of the functions is
assesged. From a logical perspective, therefore, there is no  difference between the daily and weekly
procesging. The layout of the daily report is the same as the microfiche. Because the layout gnd the logical
procesging are the same, there is only one external output.
Solution

Count pne external output.

References

See gyidelines 6.2.g, 8.2.r, and 9.2.a.

11.14| Conversion
Problem

The dgta of an existing application (PAS) was initially converted for the installation of a financial system (AIM).
The PAS system is still being used and data is sent from AIM to PAS each week.

How should the{conversion software and the exchange of data be counted for the AIM applicatign?

Discussion

When software has been developed for one-time conversion (as above), this function is not included when
determining the application function point count. The conversion software, however, should be counted when
determining the project function point count.

The weekly transmission of data from AIM is, however, a normal external output and should be included as
such in the function point count.

Solution
Count the weekly conversion as one or more external outputs of the AIM application.

Do not count the initial one-time conversion when determining the application function point count, but do
count it when determining the project function point count.
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References

See section 4.6.2 and guidelines 7.2.c, 9.2.b, and 9.2.].

11.15 External outputs with summary information

Two situations are covered with in this example: one in which the summary information is not considered a
separate external output and one in which it is.

11.151 Sum

mary information not counted as a separate external output

Problem

The following 1

eport can be produced:

Report 1A Overview Audio 07/20/97
Cutrent month: 97-07
Peried : APRIL-JUNE
Country Local Net QTY Turnover  Net Margin
Sales $ (x1000) $ % (x1000)
(x1000)
Austria XXX.X XX.XX XX.X XXXXX XX.X XXXXX
Spain XXX.X XX XX XX.X XXXXX XX.X XXXXX
Portugal XXX.X XX.XX XX.X XXXXX XX.X XXXXX
Germany XXX.X XX. XX XX.X XXXXX XX.X XXXXX
Europe XXX.X XX.XX XX.X XXXXX XX.X XXXXX
Europe XXX.X XX. XX XX.X XXXXX XX.X XXXXX
Asia XXX.X XX.XX XX.X XXXXX XX.X XXXXX
Other XXX.X XX. XX XX.X XXXXX XX.X XXXXX

The report con
bottom.

How many exfernal outputs appearthere? Should the aggregated information on the report be countg

separate funct

Discussion

There is only ¢

sists of an unknown number of-pages. The totals for Europe, Asia, and Other are printe

on or is it the sameg-external output?

ne external' output here (the report). True enough, it consists of two sections, but the s

bound to the
retrievable. N

have the sam} layout=Additionally, the summarizing information for Europe, Asia, and Other are inex

st of the report, meaning that there is one output product whose sections are not indi
additional logical files are accessed in order to print the information desired. The info

1 at the

d as a

ections
tricably
vidually
mation

can be derived directly from the same logical processing. The guidelines indicate that only one externa

should be identified in this situation.

Solution

Count one external output.

References

See section 5.7 and guidelines 9.2.g and 9.3.d.
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Problem

An application produces the following report:

ISO/IEC 24570:2005(E)

DAILY FINANCIAL TRANSACTIONS REPORT 99-99-99

Page: 99
Date: 99-99-99

Salesperson Transaction type Amount
| ER— X 999.99
[ X 999.99
[ X 999.99
Xemmmmemmmee X 999.99

FINANCIAL TRANSACTIONS TOTALS 99-99-99

Page: 99
Date: P9-99-99

Transaction type Number Amount
CRE— X Day total 999 999.99
Annual cumulative 99999 9999.99
Daily average 999 999.99
Xmmmmmmmmmmmnee X Day total 999 999.99
Annual cumulative 99999 9999.99
Daily average 999 999.99

Does g

separate function on the report or is the same external output involved here?

Discus

This r

ne external output appear here, or are there'more? Should the aggregated information be counted as a

port consists of one output product containing two sections. The first section is a| list of all the

transagtions that have taken place.on a given day. The second section provides daily totals, but also shows
how many transactions of a certain kind have taken place in the previous year, in addition to how many per day
on average. The two sections-have a different layout. According to the guidelines, two external joutputs should
be counted if the sections ¢an be retrieved individually or if they are realized via different logical processing. In
this cgdse, the sections_cannot be retrieved individually. However, different logical processing is involved
becauge data is used'in the second section that is not contained in the first. The guidelines indicate that two
external outputs-should be identified here as a result.

Solution

Iy 1 4 4
COUI"It WO TTATCTTTIATr UUtTPUtST

References

See section 5.7 and guideline 9.2.g.
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11.16 Then

Problem

Report 1A

umber of data elements on a report

Report Audio (1) 07/20/97
Current month: 07-97 (2)
Quarter: APRIL-JUNE (3)

Country QTY Turnover  Net Margin
(x1000) $ % (x1000)
(x1000)
Austria XX.X XXXXX XX.X XXXXX
“4) ®) (6) (7 (8)
Spain XX.X XXXXX XX.X XXXXX
Portugal XX.X XXXXX XX.X XXXXX
Germany XX.X XXXXX XX.X XXXXX
Europe XX.X XXXXX XX.X XXXXX
) (10) (11) (12) (13)
Europe XX.X XXXXX XX.X XXXXX
Asia XX.X XXXXX XX.X XXXXX
Other XX.X XXXXX XX.X XXXXX

This report is nade by product group each quarter and contains the ‘sales for each country. (In this ca

product group

is Audio.) The report is requested via a screen..The user must enter the quarter of the

Only those colintries are printed where at least one product of“a given product group has actually bes

The totals for
from Qty and T

How many dat
Discussion

The data elem
standard, just
is counted ong
logical proces
"Quarter" are

Europe, Asia, and Other are the sums of the‘espective columns. The percentage is cal
urnover.

b element types should be counted when determining the complexity of the external outpd

ent types to be counted are denoted by the figures in parentheses. The date in the heg
bs "Report 1A" in the upper left hand corner, and, consequently, is not counted. The perd

5ing differs. Each ;column total is counted. The variable fields "Audio", "Current Mont
blso counted. Additionally, the data entered on the screen are counted as data elemer

(one in this case) when¢the complexity of the external output is determined. This is the so-called

information for

Solution

the extefrnal output.

se, the
report.
n sold.
culated

t?

ding is
entage

e in the detailed line"and once again in the total line for each geographical unit becalise the

n", and
t types
control

Fourteen data

References

element types are distinguished in total.

See guidelines 9.3.a, 9.3.b, 9.3.d, and 9.3.f.

11.17 Combined external outputs

At a user's command, a commercial application prints an action list on which appear, per department, the
requests for quotation that require a response or that have already received a response. The action list shows
all the requests for quotations grouped by department. Each request for quotation that the application prints
contains the following status: "Request under consideration", "Current quotation", "Signed contract", and

72
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"Missed deal". The information displayed always covers the past week, calculated from the date of the request

of the action list.

In practice, an action list can take many forms. This particular illustration presents four variants of the action
list, categorized by degree of user-friendliness. Action list A, for example, provides the same information as
action list D, but is not nearly as user-friendly. Action lists B and C should be considered somewhere between

A and D as regards user-friendliness.

How many external outputs should be counted for each variant (A, B, C, and D)? This question should be

answered within the context of two situations:

1. When the actions cannot be retrieved by status
2. When the actions can be retrieved by status, and result in one report per status.
A discyssion is carried out and a solution is given for each variant (A, B, C, and D) for botH situations.
11.17.1 Actionlist A
Action Jist A contains all the data elements displayed in the report below:
XXX Degt. Action List 07/20/97]10:08:32 Page: 1
Status: Cust. Sales- Req. Req. Quot. Contract Expiry  Turnover Reason misse

person Date for Date Date Date

Quot.

Req u/ cpns. XXXXXX  XXXXXX -]~ -/~ ===/~ =--/-- -]~ XXX XOOOKKXXXXXXNX
............. XXXXXX  XXXXXX -/~ -/~ -]~ /-1~ -]~ XOOKKRKK XKKKKXXXIX
............. XXXXXX  XXXXXX -/~~~ -/~ -/~ -/-/-- -—/--/-- XXOKXXXX XHXXXXXXXXXXXXHX
Current guote XXXXXX  XXXXXX -/~ -/~ B ot -/~ -]~ XOOKKRRK XKKXKXXXXIX
............. XXXXXX  XXXXXX -/~~~ -/~ -/~ -/--/-- -/--/-- XXOKXXXX XHXXXXXXXXXXXXNX
............. XXXXXX  XXXXXX -/~ -/~ Sef--/-- -/~ -f--]-- XOOKKRKK XKKKXKXXXIX
Signed dont. XXXXXX  XXXXXX -/~-/-- -2 -/~~~ -—/~-/-- -~/~-/-- XXXXXXXX XXXXKKKXXXXXXK
............. XXXXXX  XXXXXX -/~ -/ -]~ -/~ -]~ XOOKKRKK XKKKKXXXXXIX
............. XXXXXX  XXXXXX -/~ Efr-/-- -/--/-- /- -—/--/-- XXOKXXXX XHXXXXXXXXXXXXNX
Missed deal XXXXXX  XXXXXX -/~ ===/~ -]~ -/~ -]~ XOOKKRKK XXKKKKXXXXXIX
............. XXXXXX  XXXXXX -/~/£ /- -—/--/-- /- -/--/-- XXXKXXXX XHXXXXXXXXXXXXX
............. XXXXXX  XXXXXX A== -/~ -]~ -/~ -]~ XOOKKRKK XKKKXXXXXIX

Variant A action list layout

Situation A.1 The:actions cannot be retrieved by status

Discusgsion
There js‘ane report. What must be investigated is whether there are several external outpu
There vdall bC OCVUIG: CI\tUIIIG: uutputc UII:_Y vvhcn thCIC darc DCVUIG: QCUt;UI 1o VV;th d dlffclcl It :Uyl

is not the case here and, consequently, only one external output should be counted.
Solution
Count one external output.

Situation A.2 The actions can be retrieved by status and result in one report

© ISO/IEC 2005 — All rights reserved
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Discussion

There are four reports (one for each status). The question now is whether identical functions are present.
Functions are identical when:

. the logical layout of the reports is the same and

o the processing is the same, whereby the use of the same selection criteria with a different selection
value is not seen as a different processing

In this particular situation, there are four identical logical layouts. For each report, the selection criterion "Status
of the action" is used, but contains a different value in the four cases. Consequently, only one external output
must be countgdforthe fourreports:

Solution

Count one external output.

11.17.2 Actipn list B

XXX Dept. Action List 07/20/97 10:08:32 Page: 1
Status: Cust. Sales- Req. Req. Quot. Contract  Expiry  Turmover Reason

person Date for Date Date Date Missed

Quot.

Req. u/ cons. KXOXKXX XXXXXX -f=-/-- -f=-/-- *) *) ) XXXXXXXX )
.............. XXX XXXXXX -—/~-/-- -—/~-/-- *) *) * XXXXXXXX )
.............. KXOKKXX XXXXXX -f=-/-- -f--/-- *) *) *) XXX )
Current quote KXXXXX  XXXXXX -/~-/-- -[~-/-- -/~~~ *) *) XXXXXXXX )
.............. KXXKXX XXXXXX -f=-/-- -f=-/-- =l %) *) XXX )
.............. KXXXXX  XXXXXX -—/~-/-- -—/~-/-- -/~~~ ) *) XXXXXXXX )
Signed cont. KXOXKXX XXXXXX -f=-/-- -f=-/-- =l (Nl —f--l-= XXX ¥)
.............. KXXXXX  XXXXXX -/~-/-- -—/~-/-- -/~/-¢ -—/--/-- -/~~~ XXXXXXXX )
.............. OXKXXX XXXXXX -f--/-- -f--/-- T /- —f--l-= OO0KXXX ¥)
Missed deal KXOXKXK XXXXXX -/~-/-- B e LA *) *) XXXXKXXK XOOKKKXXXXKXXXX
.............. OXKXXKX XXXXXX -f=-/-- -]/~ =l %) *) XXKXKXXK XOOKKKIXXKXKKXK
.............. KXXXXX  XXXXXX -—/~-/-- -/--/>= -/~~~ *) *) XHXXXXXXX XXXXKKKXXXXXXXX

Variant B action list layout

Action list B is jalmost the sameé as action list A. In action list B, however, data element types that do not|have a
value in the internal logical file.are not printed. (They cannot have a value when actions have a certain gtatus.)
The fact that gl data eleméent'type cannot have a value is denoted in the report layout by *). Only a difference in
appearance exists in comparison to action list A.

Discussion

Visually it seems that there are several sections with a different layout. That is, it would seem that a different
logical layout can be identified for each action status. However, all distinguishable sections contain the same
data element types (i.e., the column headings are the same). The only difference is that a value is not printed
for certain data element types because they do not yet have a value in the specified status of the action.
According to the definition of logical layout, this means that the logical layouts are the same. Counting must
therefore be carried out in the same way as for action list A. This applies to both situation B.1 and situation
B.2.

Solution

Count one external output for situation B.1 and one for situation B.2.
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10:08:32 Page: 1

XXX Dept. Action List 07/20/97
Status: Cust. Sales- Req. Req. Quot. Contract  Expiry  Turnover Reason
Person Date for Date Date Date Missed
Quot.
Req. u/ cons. XXXXXX  XXXXXX -f--/-- -f=-/-- ) *) *) XXXOXXXXX )
.............. XXXXXX  XXXXXX -/~~~ -/~-/-- *) ") *) XXXXXXXX )
XXXXXX  XXXXXX -f=-/-- -f=-/-- *) *) *) XXXOXXXXX )
XXXXXX  XXXXXX **) **) -/~~~ ) *) XXXXXXXX )
XXXXXX  XXXXXX > **) -l %) *) XXXXXXXX )
XXXXXX  XXXXXX **) **) -/~~~ ) *) XXXXXXXX )
XRXXXKX XRXXKX b ™) ™) —I-T-- =TT XOKKXXX )
............. XXXXXX  XXXXXX **) **) **) -/~-/-- -/~~~ XXXXXXXX )
............. XXXXXX  XXXXXX **) **) **) -f--/-- —f--l-= XXX ¥)
Missed deal XXXXXX  XXXXXX **) **) **) ) *) XXX XOOOKEKXXKKXXXXN
............. XXXXXX  XXXXXX > **) **) *) *) XXXXXKKK XRXXKHHXRXXXKXKXKXN
............. XXXXXX  XXXXXX **) **) **) *) *) XXXXXXXX , KRKKXXXXXXXXNA

Action [ist C is almost identical to action list A. Just as with action list(B)all action list C's data
that dg not have a value are not printed. These data element types are denoted by *). Additior
longer felevant as a result of the status of the action are not printed., These fields are denoted w

Discussion

According to the definition, the logical layouts prove to bé.the same once again because all data
appeal| in each section. The only difference is that“a value is not printed for certain data
becauge the value is no longer relevant or because it does not appear in the internal logical fileg

did for jaction list A.

Solution

Variant C action list layout

Count pne external output for situation-C.1 and one for situation C.2.

X X

element types
ally, values no
th **).

element types
element types
. Count as you

© ISO/IEC 2005 — All rights reserved
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11.17.4 Action listD

This action list

76

XXX Dept. Action List

Requests under consideration:

Cust.

XXXXXX
XXXXXX
XXXXXX

Current

Cust.

Signed

Cust.

XXXXXX
XXXXXX
XXXXXX

Missed

Cust.

07/20/97 10:08:32 Page: 1

Sales- Req. Req. Turnover
person Date for
Quot.
XXXXXX  =/--/-- -/~~~ XXXXXXX
XXXXXX  ==f==/-- -f~=/-- XXXXXXX
XXXXXX  =/=-/-- -/~~~ XXXXXXX
quotes:
Sales- Req. Turnover
person  for
Quot.
XXXXXX  ==f==/-- XXXXXXX
XXXXXX  =/=-/-- XXXXXXX
XXXXXX  ==f==/-- XXXXXXX
Contracts:
Sales- Contract Expiry  Turnover
person Date Date
XXXXXX  ==f==/-- -f~=/-- XXXXXXX
XXXXXX  =/=-/-- -/~~~ XXXXXXX
XXXXXX  ==f==/-- -f~=/-- XXXXXXX
Heals:
Sales- Reason missed Turnever
person
XXXXXX XOOKKKXKXXXXXKXXXXXX XXXXXXX
XXXXXX  XRXXXXXXKXXKXXKXXKKX XXXXXXX
XRXXXX XOROKKXKKXKKXXKKK. XXXXXXX

contains exactly-the same information as action list C, but is a bit different in layout.

Variant D action list layout
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Situation D.1 The actions cannot be retrieved by status
Discussion

There is one report here. What must be investigated is whether there are several external outputs despite this.
There can be several external outputs only when several sections exist and each section has a different layout.
In this case, four individual logical layouts would exist because each of the sections consists of a different set
of data element types. (Data element types that do not have a value or that are not relevant do not appear in
action list D.) This in turn would seem to indicate that four external outputs exist. According to the guidelines,
however, for this to be true a user would have to be able to retrieve each section individually or there should be
different logical processings for bringing about each section. The sections in this example cannot be retrieved
individually. According to the counting guidelines, furthermore, different logical processing does not exist here
becauge all the sections report about "actions™ and are accomplished on the basis of the samelinternal logical
files. One external output should therefore be counted.

Solution

Count pne external output.

Situation D.2 The actions can be retrieved by status and result in one, report per status
Discugsion

There @re four reports (one for each status). The question now-is whether identical functions are involved.
Identical functions are said to be present when the logical layoeut and the logical processing afe the same in
which the use of the same selection criterion with a different selection value is not seen|as a different
procesging. There are four different logical layouts in this“situation for the same reasons as in situation D.1.
Four external outputs must then be counted as a result.
Solutipn

Count four external outputs.

References

See sdctions 5.7 and 9.1 and guideline 9.2.g.

11.18 | Combination. effects with functions

11.18.1 Combining one option

Problem

The uderhas a screen with which insurance premiums can be calculated and printed. The foJlowing options
appear on the screen:

1) Premium calculation for a Man

2) Premium calculation for a Woman
The user can check off one of these options, or both simultaneously.
Suppose that the report for a Man has a different logical layout and/or logical processing than the report for a
Woman. Additionally, when both options have been checked, the reports Man and Woman are printed

successively and conclude with a sub-total line, a group discount, and a final-amount line.

How many external outputs should be counted in this case?
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Discussion

The functions "Calculate Premium for Man" and "Calculate Premium for Woman" are unique functions and, so,
one external output is counted for each. They are not external inquiries because calculations are made. An
additional external output is counted because the combined report is more than the sum of its parts.

Solution

Count the following external outputs:

. Two external outputs for the unique choices Man and Woman
. One external output for the combined report
References

See guideline [9.2.s.

11.18.2 Conjbining several options
Problem

The user has p screen with which insurance premiums can be calculated ‘and printed. The following pptions
exist:

1) Premium calculation for a Man

2) Premium calculation for a Woman

3) Premium calculation for a Child
The user can gheck off one, two, or three of these gpftions.
Suppose that the reports for a Man, a Woman, and a Child each have a different logical layout apd/or a
different logicdl processing. Here, again, the reports for the checked options are printed successively and
conclude with @ sub-total line, a group diScount, and a final-amount line.
How many extgrnal outputs shouldsbe*counted in this case?
Discussion

The user can now executé.the following (individual or combined) functions:

Man, Woman, Child, Man + Woman, Man + Child, Woman + Child, Man + Woman + Child.

The reports for Man, Woman, and Child are each separate and unique external ouiputs. vvhen combinations
of the above are made, furthermore, more information becomes available than the sum of the individual parts.
When combinations are made and used, however, the additional information is generated as a result of similar
logical processings. (There are no different kinds of combination effects.) Consequently, one external output is
counted in total for the combinations.

Note: If the processing for the combination Man + Woman + Child, for example, would have been different in

comparison to other combinations, then two additional external outputs would have been counted for
the combined reports. (See guideline 9.2.s.)

78 © ISO/IEC 2005 — All rights reserved


https://iecnorm.com/api/?name=fccbfda3797487513e476463f825366c

ISO/IEC 24570:2005(E)

Solution

The number of external outputs is:

. Three external outputs for the unique choices Man, Woman, and Child
. One external output for all of the combinations together
References

See guideline 9.2.s.

11.19| Querying with several search keys

In this example, two situations are dealt with in which the option exists to retrieve datawith different criteria.

11.19.1 Combination of unique and non-unique search criteria

Problem

Query Customers
Customer Number
Customer Name

City

When g unique Customer Number is enteted’ into the function "Query Customers”, data abouf the customer
attachgd to that number will appear on the screen. The function keys (PF1 Forward and PF2 Back) are not
active yhen this is done.

Query Customer
Customer Number T XXXX
Customer Name T XXXX
Address T XXXX
Zip Code I XXXX
City T XXXX
Order Date T XXXX
PF1 Forward PF2 Back

If a Customer Name (or part of a Customer Name) is entered, all customers with that particular name are
retrieved. However, only the first customer with this name is displayed on the screen.

When the name of a City is also entered, only those customers that reside there are selected.
If only the city is entered, then all the customers from that city are selected.
The function keys allow the user to browse forward or backwards through the customers selected.

How many and what type of functions should be counted?
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Discussion

In this case, the user has the option to enter either the customer number or the customer name, and may even
combine the customer name with the city. Two exclusive or separate selections are possible, each of which is

considered an

individual function.

Querying by customer number is an external inquiry. The size of the output is fully determined: namely, all data

about a particu

lar customer.

The input part consists of one data element type: the customer number. The output part consists of six data

element types:

customer number, customer name, address, zip code, city, and order date.

Querying by (a
the number of
output becaus
an and/or situg

Eight data elg
address, zip cq

The function
functions or dg

Solution

Count one exte¢rnal inquiry with six data element types for querying-by customer number.

Count one extérnal output with eight data element types for querying by customer name and/or by city.

References

See guidelines

11.19.2 Con{
Problem

An application
The user can

The function k
that meets the

part of a) customer name and/or by city is an external output. The output varies in size b
customers that will be selected is not known beforehand. In this case, there is only one-¢
b the user has more options in which the selections he makes do not exclude each oth
tion).

ment types determine the function's complexity: customer number, customer name
de, city (twice), and order date.

eys are used to navigate through the output and are therefore not counted as ad
ta element types.

9.2.a,9.2.¢,9.2.q,9.3.3,9.3.b, 9.3.g,'and 10.2.h.

bination of non-unique searchkeys

has the two screenstbelow at its disposal.
uery the data of a’customer either via Customer Name or via Order Date.

bys (PF1Rorward and PF2 Back) allow the user to move to a following or a previous cu
selection Criterion.

Bcause
xternal
er (i.e.,

twice),

ditional

stomer

How many ext

prnal’outputs and/or external inquiries are present here?
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Query Customer

Customer Number T XXXXXX
Customer Name T XXXXXX
Address T XXXXXX
Zip Code I XXXXXX
City 7 XXXXXX
Order Date T XXIXXIXX
PF1 Forward PF2 Back

Discussion

The odtput for querying by name varies in size because it is not known beforehand how many|customers are

selectqd.

The sige of the output for querying by order date is also variable and ,cahnot be predictgd. The logical
procesging is different for both queries.

Two infividual external outputs should be counted because the user must choose between qugrying by name
or quefying by order date. A combination is not an option.

The function keys are used to navigate through the output and are therefore not counteq as additional
functiohs or as data element types.

Solution

Count jone external output with seven data element types for querying by name. (The seven data element

types gre customer number, customer name({iwice), address, zip code, city, and order date.)

Likewige, count one external output with.seven data element types for querying by order date.

References

See gdidelines 9.2.a, 9.2.cx9.2.q, 9.3.a, 9.3.b, and 9.3.g.

11.20 | Screens with list function

Problem

When entéring product data, the user can use a function key or can type in a question mark ("P") in the fields

Supplier; Cofor Code, or Materfal-Code fmorder to dispray aftthe vaiid codes or mumbers of the fleld chosen, as
well as the description that goes along with each of these codes or numbers (see the screen on the following
page). A code or a number can then be chosen and copied from this list to the input field. The color description
is retrieved from a file containing the attributes color code and color description. Material description and
supplier name come from two files containing various data about the material or the supplier, respectively.

© ISO/IEC 2005 — All rights reserved
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Should these K
Discussion
Count differen
external outpu
logical layout
potential supp
information fro
Although this
external outpu
the entire appl
Copying to the
Solution

In this exampl

Additionally, cq
Do not count a
References

See guidelines

Product Registration
Product Code 11324
Product Description : Felt-tip pen
Supplier :?__ Suppliers:
01 = Bruynzeel
Color Code ____02=BIC
Material Code __ 03=
Price 4=
..... more
PF1 Save PF2 Back

inds of supporting functions be counted and, if so, how?

list functions of the application in principle as separate external outputs. The list functi
s because their outputs vary in size. The functions are different because (in this exam|
pf the list function that displays material codes is different than the list function that p
iers with their codes (i.e., the list function consists of{ether data element types and p
M a different logical file).

because it pertains to an FPA table. One external output is counted for the FPA tables
cation.

input field is not counted as a separate function.

unt one external input for saving product information.

separate external output for the list function with color codes.

6¢2),9.2.a, and 9.2.t and sections 5.16 and 5.20.

bNs are
ble) the
rovides
rovides

blso applies to the list function with color codes; this function is not counted as a se¢parate

5 ILF in

e, count the list function fer supplier and material each as one external output, provided that the
function has n¢t been counted elsewhere-already.

11.21 Browse and scroll functions

Browse and scroll functions appear in many shapes and sizes. FPA strives to count these different shapes and
sizes in the same fashion when they provide the same functionality even though they have been realized in a
different way. As a result, this illustration will go into a large number of different situations and will indicate how

each situation

82

should be counted.
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Selection via uniquely identifying data

Problem

A unique customer number is entered for the function "Show Customer Data". Once this has been done, the
following situations can present themselves:

1.

The data of the customer concerned is displayed. No option exists to use functions k
retrieve the data of a different customer.

eys in order to

2. The data of the customer concerned is displayed, after which the data of the following or previous
customer can be retrieved by using function keys.

3. The core data of all customers is displayed on an overview screen (one line per cdsfomer), starting
from the customer number entered. The user can scroll through this data when.the |screen cannot
display all of it because of a lack of room.

4. The core data of all customers is displayed on an overview screen (onedine per cusfomer), starting
from the customer number entered. The user can scroll through this-data when the |screen cannot
display all of it because of a lack of room. After one of the custemers on this sceen has been
selected, the application displays its detailed data.

5. The detailed data of the customer concerned is displayed. Via\a function key, a user cgn then request
a screen-display overview of the core data of all customers\(one line per customer), starting from the
customer that was shown on the detailed screen. The gser can then scroll through this data if the
screen cannot display all of it because of a lack of foom. A particular customer can|then again be
selected on the overview screen, after which the appli¢cation displays its data on a detail¢d screen.

6. The core data of all customers is displayed onan overview screen (one line per cusfomer), starting
from the customer number entered. The user‘can scroll through this data if the screen|cannot display
all of it because of a lack of room. After.on€ of the customers on this screen has beep selected, the
application displays its detailed data, after-which the data of the following or previous cystomer can be
retrieved by using function keys.

Which jexternal outputs and/or external.inquiries should be identified in each of the situations abpve?

Discusgsion

Situation one is clearly an external inquiry; nothing more, nothing less. The customer is determifed in a unique

fashion by its customer number. Only one customer has that number. No opportunity to browse [s given.

Situatign two also seemsgito be a case of an external inquiry. In reality, however, the function allpws the user to

browsg through all thecustomers from a defined starting point. The entire collection of customgrs is provided

and the quantity of/customers that can appear varies. This means that one external output is prgsent.

Situation three also has an external output. Here, too, a starting point has been defined. Sevgral customers

n. As a result,

th the function

key because there are more customers than the screen can display. Scrolling within the same collection is not
a separate function, but rather a part of the external output. The only difference between situation three and
two is that all the data of a customer can be displayed in two and only core data in three.

Two functions are in fact provided in situation four. Just as in situation three, the overview screen is an
external output.

Displaying data of a specific customer on the detailed screen is considered a different functionality because a
different set of data element types is involved. (Only the core data of a customer appears on the overview
screen, whereas all the data of a customer is displayed on the detailed screen.) Moreover, calling the function
is optional. Additionally, the function itself could exist independently. Therefore, this function is also an
elementary process. This, in turn, means that the displaying of detailed data is counted as a separate function.
It is an external inquiry because the user cannot scroll through information once he is on the detailed screen.
There is one external output and one external inquiry.
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From a functional standpoint, situation five is the same as situation four, only the screens appear in a different
sequence. The sequence of screens is not important to FPA. The same functions identified in situation four
are identified in five.

Just as in situation four, two functions are provided in situation six. The overview screen is once again an
external output.

Displaying data of a specific customer on the detailed screen is considered a different functionality because a
different set of data element types is involved. (Only the core data of a customer appears on the overview
screen, whereas all the data of a customer is displayed on the detailed screen.) Moreover, calling the function
is optional. The function itself could exist independently. Therefore, this function is also an elementary process.
This, in turn, means that the displaying of detailed data is counted as a separate function. Unlike situation four,
however, situdfion SIX does allow the user 1o browse through the detalled screens and, so, ihg same
functionality is |provided as in situation two. The displaying of detailed data is therefore counted as ane-gxternal
output. As a result, situation six has two external outputs in total.

Solution

Identify the follpwing functions:

Situation 1: One external inquiry

Situation 2: One external output

Situation 3: One external output

Situation 4: One external output and one external inquiry
Situation 5: One external output and one external inquiry:
Situation 6: Two external outputs

References

See section 5.[I7 and guidelines 9.2.a, 9.2.¢;9:2.u, 10.2.c, 10.2.f, 10.2.g, 10.2.10.2.h, and 10.2.10.2.j.

11.21.2 Selection via non-uniquely identifying data, followed by browsing
Problem
When a user gnters a unigue‘representative number for the function "Show Customer Data", the first cystomer

of the representative concerned is displayed. Using the functions keys, the user can then browse to a pfevious
customer of the representative or to a following one.

Is there one orimare external inquiries present here and/or one or more external outputs?

Discussion

When a user enters a unique representative number, he does not know how many customers this
representative has. This means that the output varies in size and that it is counted as one external output. The
browse function is a part of the external output, and the function keys used to browse with are not counted as
an additional function or as data element types.

Solution

Count one external output.
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ction 5.17 and guidelines 9.2.a, 9.2.c, 9.2.u, 9.3.g, and 10.2,j.

11.21.3 Selection via uniquely identifying data, followed by browsing after another selection

Proble

m

When querying customer data via a unique customer number, a user can retrieve a previous or following
customer of the same representative by using function keys.

Is there_ane ar mare external inquiries present here and/or ane or maore external outputs?

Discus

When
numbe

When
custoni
means
determ

represéntative. The size of this collection varies and, therefore, anextérnal output is present.

Solution

Count

Refereinces

See s¢

11.22

This e
data b
functio
implem

11.22.1

Problem

sion

a user queries the data by customer number, the output is determined uniguely by
I and does not vary in size. This is an external inquiry.

that customer

unction keys are used to retrieve the previous or the following customer,of the same repiesentative, the

er number of the customer displayed and the representative nuniber are used as sed

rch keys. This

that a different logical processing is necessary. Even though the-customer specifically S:Luown has been

ined uniquely, the user now browses through the collection-of customers belongi

bne external inquiry and one external output.

ction 5.17 and guidelines 9.2.a, 9.2.c, 9:2u, 10.2.c, 10.2.f, 10.2.g, 10.2.10.2.h, and 10.2.1

Selection screens and changing data with a search key

ample treats a change function whose objective is twofold: A user should be able to ch
It, before he does this, he should first be able to select the customer in a user-friend|
hal standpoint, this\can be realized in different ways. This section will discuss|
entations of this/functionality and will indicate how counting should take place in both situ

Selection-via a separate selection screen

g to a single

0.2,

Aange customer
y way. From a

two different
ations.

Using

menu_the user indicates that he wants to Phnngp customer data_The alnlnlir‘nfinr

subsequently

presents screen 1 on which the user must enter a unique customer number or a (part of a) customer name.

The us

er should not enter both.

Change Customer Data
Customer Number

Customer Name

Screen 1
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When a unique customer number is entered, the data for the customer concerned appears on the change
screen. (See screen 2.)

When a customer name (or a part of a customer name) is entered, the application retrieves all customers with
that name. If only one customer is found, the data of that customer appears immediately on the change screen
(screen 2).

Change Customer
Customer Number T XXXXX
Customer Name
Address
City
Telephone :
Date of Birth S
Customer Since T XXIXXIXX
Credit Limit 1§ XXXXXX. XX

Screen 2

If several cust¢mers are found, they appear on the selection screen. (See-screen 3.)

After the usern enters the customer desired via the Choice field\(screen 3), more extensive data |of that
customer appgars on the change screen (screen 2).

The customer data can then be changed via screen 2.
Does the optign to select data make up a part of the_gption to change data, or is it a separate function? Is a

separate extefnal input counted for entering the customer desired? Is the display of the customer|data a
separate exterpal inquiry? How many functions should be counted in total?

Select Customer
Choice Name Address City

XXXXX XXXXXXXXXXXX XXXXXXXXXXX
XXXXX XXXXXXXXXXXX XXXXXXXXXXX
XXXXX XXXXXXXXXXXX XXXXXXXXXXX
XXXXX XXXXXXXXXXXX  XXXXXXXXXXX
XXXXX XXXXXXXXXXXX XXXXXXXXXXX

Screen 3

Discussion

If the correct customer data is displayed on the change screen (screen 2) as a result of a customer number
having been entered on screen 1, then the display of the data to be changed is part of the external input
"Change Customer". This display is not counted as an individual external inquiry.

Counting is carried out as follows, however, when the user enters a non-unique customer name and
customers meeting this criterion appear on screen 3, after which the customer to be changed can be chosen.
Searching for the customer via customer name results in a displayed selection of customers on the selection
screen (screen 3). This selection is not determined fully in size beforehand; i.e., the size of the selection varies
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depending on how many customers meet the selection criterion (name). The customer desired can then be
selected. This display of selected customers on a separate screen is seen as additional functionality.

Since the logical layout of this overview is different, an additional function is counted; because the output
varies in size, one external output should be counted.

Sometimes an application retrieves only one customer when a user selects via customer name. When this
happens, the application does not display the selection screen (screen 3). Instead, it immediately retrieves the
detailed data that screen 2 displays. This is merely an optimization and is therefore considered to be part of
the external output counted for the selection screen (screen 3). No additional external output or external inquiry
is counted for this.

2, aftef which changes can be made. The display of data for the customer selected on screen’2 (just as when
selecti
inquiry

After t1e user has made a selection on screen 3, all the data for the cusiomer selected is displayed on screen

g via customer number) is seen as a part of the change function and is not an)individual external

Indicat|ng the selected customer via the Choice field does not result in a separatelexternal input
The chiange function is the same in both cases, and is therefore counted as'oné external input.
Solution

Count pne external input for the change function.

Count pne external output for displaying the customers that-meet the selection criterion.
Referegnces

See sdctions 5.16 and 5.17 and guidelines 8.2.a,8:2.n, 8.2.x, 8.3.d, 9.2.a, 9.2.c, 9.2.q, 9.2.u, 9|3.a, 9.3.b, and
10.2.

11.22.2 Selection via the change screen
Problem
Using @ menu, the user indicates that he wants to change customer data. The application subsequently

presents screen 1 on whighithe user must enter a unique customer number or a customer [name (but not
both). The change function.then has the screen sequence illustrated below.

Change Customer Data

Customer Number

Customer Name

Screen 1
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After entering
on screen 2. |
criterion. Fund
however, a nu
screen he did
keys PF2 and

Are external o

Change Customer
Customer Number T XXXXX
Customer Name
Address
City
Telephone
Date of Birth 1
Customer Since T XXIXXIXX
Credit Limit 1§ XXXXXX. XX
PF1: Change PF2: Forward PF3: Back

Screen 2

bne of the two selection criteria, the data of the (first) customer that meets’the criterion 4
f Customer Number is used as the selection criterion, then only onpe-customer can sat
tion keys are not active in such a case. If Customer Name is used“as the selection ¢
mber of customers may satisfy the criterion. The user will notreceive the kind of o
n the previous example in order to select a customer, but instead will be able to use the f]
PF3 to browse through the customers selected until he has-feund the one he wants.

Itputs or external inquiries counted for this external input (i.e., for the ability to change cu

data)? How many functions should be counted in total?

Discussion

If the correct g
having been ¢
"Change Custc

Counting mus
browse throug
the customer.
selection of a
selection is ng

ustomer data is displayed on the change screen (screen 2) as a result of a customer
ntered on screen 1, then the displayZof the data to be changed is part of the extern
mer". The display is not counted as-an individual external inquiry.

be carried out as follows when a user can enter a non-unique customer name on sc
h the customers on screen'2-Until the correct one has been found, and then change the
When the user searches-for a customer via customer name, this search may resulf
number of customersithat can be displayed on the change screen via the function key
t fully determined(in‘size beforehand; i.e., the size of the selection varies depending

many custome
selected cust

rs meet the selection criteria. The customer desired can then be selected. The display
mers is seen\as additional functionality. An additional function is counted becau

functionality provided is_in/fact the same as in the previous illustration in which the selected custome
represented op an overview screen, and because the display and ability to browse through the s
customers enfails a “different logical processing than when data is merely presented and changed
concretely, ong external output should be counted because the output varies in size.

ppears
sfy the
iterion,
erview
unction

stomer

umber
| input

reen 1,
data of
in the
s. This
bn how
of the
se the
S were
elected
. More

Sometimes it occurs that an application retrieves only one customer when a user selects data via customer
name, in which case the function keys for browsing are not active. Such a situation is considered to be a part
of the external output that is counted for selecting. The situation does not result in an additional external output
or external inquiry.

The change function is the same in both cases and is therefore counted as one external input.

Solution

Count one external input for the change function.

Count one external output for the ability to browse through the customers that meet the selection criterion.
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See section 5.17 and guidelines 8.2.a, 8.2.n, 8.2.x, 8.3.d, 9.2.a, 9.2.c, 9.2.q, 9.2.u, 9.3.a, 9.3.b, and 10.2,j.

11.23

Direct and delayed processing

Problem

An application provides its users the opportunity to update an insurance group for those insured on the basis of
region; e.g., regional theft insurance premiums. The application enables its users to assign a zip code series to
a different insurance group by means of a screen. In this illustration, three functionally different situations are

handle

The ug
series
been 4

In the
night.
verificg

In the

. Each situation shows how function point counting should be carried out.

date in the first situation takes place immediately after a zip code series has been)enterg
can be entered. When the user is finished with the function and one or more€ insuranc
djusted, the application prints a report of the transactions for verification purposes.
second situation, the user can enter one or more zip code series. The-processing of the
(Vhen the insurance groups have been adjusted, the application prints’a report of the t

hird situation, the user can enter one or more zip code series? The application process

night, after which it prints a report of the transactions for verification purposes. Now, howeve

series

For ea
the zip

11.23.1
Discus

The m)
functio
report

necess
reason

entered can still be changed or deleted after they have been entered, but before their nigh

ch of the situations above, determine which functions should be counted. Does the trang
code series in situation 2 and/or 3 count as andnternal logical file?

Situation 1: Direct processing
sion

ain objective of this function_is ‘the adjustment of the insurance groups. The data th
nally permanent data. This.means that an external input is present. The creation of

ary for verification purposes. The transaction report also crosses the application bou
an external outputis‘Counted for the transaction report, even though the function is ine

to the ¢xternal input.

Solution

Count

he following functions:

d. Then a new
e groups have

data is done at
ransactions for

tion purposes. Once the zip code series have been entered, they.can’no longer be maintained.

es the data at
r, the zip code
tly processing.

action file with

at is saved is
he transaction

is inextricably bound to (the function, and the report itself fulfills a functional requirement; i.e., it is

hdary. For this
ktricably bound

©Oné external input for entering and adjusting the insurance groups

One external output for the transaction report

References

See guidelines 8.2.r and 9.2.p.

11.23.2 Situation 2: Delayed processing

Discussion

The main objective of this function is the adjustment of the insurance groups. The data saved is functionally
permanent data. This means that at least one external input is present. FPA considers the entering of the zip
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code series and the nightly processing of the data as delayed processing. It sees the nightly processing and

the entering of

the zip code series as a whole.

The zip code series temporarily saved cannot be maintained and are not permanent because the data no
longer exists after being processed during the nightly processing. In other words, the data is "consumed". The
zip code series therefore form a temporary dataset that cannot be considered an internal logical file.

The creation of the transaction report is inextricably bound to the nightly processing, and the report itself fulfills
a functional requirement; i.e., it is necessary for verification purposes. The transaction report also crosses the
application boundary. For this reason, the transaction report is counted as an external output, even though the
function is inextricably bound to the external input.

Solution
Count the follo|

One e
groupy
. One e

References

See guidelines

11.23.3 Situation 3: Delayed processing and maintenance

Discussion

This main obj
functionally pe
of the zip cod

processing and the entering of the zip code series as a whole.

The zip code S
maintenance f

The creation o
a functional re

application bouindary. For this reason, the transaction report is counted as an external output, even tho

function is inex

Solution

Count the follo|

wing functions:

kternal input for entering the insurance groups and for the nightly adjustment of the ins

ternal output for the transaction report

6.2.9, 8.2.r,and 9.2.p.

urance

bctive of this function is the adjustmentsof*the insurance groups. The data that is saved is

'manent data. This means that at least one external input is present. FPA considers the €
e series and the nightly processingof the data as delayed processing. It sees the

eries stored can be maintained and therefore make up an internal logical file. Furthermd
inctions are counted: one-for'changing zip code series and one for deleting them.

f the transaction repertiis inextricably bound to the nightly processing, and the report itse
uirement; i.e., it is necessary for verification purposes. The transaction report also cros

tricably bound:to the external input.

wihg functions:

ntering
nightly

re, two

f fulfills
5es the
igh the

References

One external input for the initial input of zip code series and the nightly processing together
One internal logical file for the file containing zip code series
Two external inputs for the changing and deleting of the zip code series

One external output for the transaction report

See guidelines 6.2.g, 8.2.r, and 9.2.p.

90

© ISO/IEC 2005 — Al rights

reserved


https://iecnorm.com/api/?name=fccbfda3797487513e476463f825366c

ISO/IEC 24570:2005(E)

11.24 Case study of a customer application

Problem

The functional specifications below have been made for a small customer application at an early stage of
application development.

The following is maintained for each customer: Name, Address, City, Country Code, Telephone, and Contact
Person. The registration numbers of Dutch customers registered at the chamber of commerce (CoC) are also
maintained. Users would like to be able to add, change, and delete data. When a user wants to change and
delete data, the customer data present must be shown for verification.

ba ablato oriat tha follavanna ranarto Vo th o oo
O ot aoC O PTT T ICTOTOWITg T POTtSvia tic 1ot

D
-
4

Users &

Reports Menu

All Customers

Domestic Customers

Foreign Customers

Contact Persons for Dutch Customers
Contact Persons for All Customers

agblhwON=

Choice :

A sket¢h of each of these reports is given on the following{page. The name of a country is retrigved from a file
called [Countries that contains the name of a country~for each country code. This file is mpintained by a
differemt application.

1. Report of "All Customers"

This rgport contains all customers and is sequenced by company. The country for Dutch customers is not

printed
All Customers
Business Name Country Telephone CoC-nr Contact Person
AeroDat Belgium 00-32-2-3456789 Du Spiré
BankBetaal 030-3141592 12345 Westerhof
ImportRossia Russia 00-7-812-4567890 Ivanets
SehFern AG Germany 00-49-30-1234567 Strohmann
TevreeConsult 020-7777777 45678 Doeven

2. Report of-'Domestic Customers"

This report contains all Dutch customers and is sequenced by company.
Domestic Customers

| Business Name  Country T CoC-nr Contact Person

BankBetaal 030-3141592 12345 Westerhof
TevreeConsult 020-7777777 45678 Doeven

3. Report of "Foreign Customers”

This report contains all foreign customers. The user wants the country to appear at the beginning of each line
on the list.

Foreign Customers

Country Business name Telephone Coc-nr Contact Person
Belgium AeroDat 00-32-2-3456789 Du Spiré
Belgium LuchtBelga 00-32-81-7654 VandenBerghe
Germany SehFern AG 00-49-30-1234567 Strohmann
Russia ImportRossia 00-7-812-4567890 Ivanets
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4. Report of "Contact Persons for Dutch Customers™

The report contains the telephone number and the contact person of all Dutch customers.

Contact persons for Dutch Customers

Business Name Telephone Contact Person
BankBetaal 030-3141592 Westerhof
TevreeConsult 020-7777777 Doeven

5. Report of "Contact Persons for All Customers" (by country)

This report contains the telephone number, the chamber of commerce number, and the contact person of all

customers. Customers are grouped by country

Contact Persons for All Customers (by country)

Busine$s Name Telephone CoC-nr Contact Person
Belgium

AeroDa 00-32-2-3456789 Du Spiré
LuchtBdlga 00-32-81-7654 VandenBerghe
Germany

SehFerp AG 00-49-30-1234567 Strohmann

The Netherlands

BankBetaal 030-3141592 12345 Westerhof
TevreeGonsult 020-7777777 45678 Doeven
Russia

ImportRpssia 00-7-812-4567890 Ivanets

Task

Carry out an estimated function point count for this system. In other words, inventory all the functions

files and transactions).

Discussion

logical

The entity typg Customer can be maintained in the application and is an internal logical file. Country is an FPA

table that the ppplication can only read.”This is counted as a record type in the FPA tables EIF. Oth
tables do not gxist; therefore, the FPA-tables EIF in this case consists of only one record type.

er FPA

The specificatjons indicate that_customer data can be added, changed, and deleted. This means that three

external inputg are counted.\The fact that a chamber of commerce number may not be entered for

customers dogs not play-a’role.

of verification

The user has ot requested a separate external inquiry. The showing of current customer data for the p
%Lhen a user changes and deletes data is not counted as a separate external inquiry.

foreign

urpose

Reports 1, 2, and 3 together count as one external output because the following applies in all cases:

. The same object is being reported on (customer)
. The selection criterion is the same (country)
. The processing in order to produce the output products is the same (Except for the selection

mechanism, no additional processing is needed.)

. The logical layout of the output products (set of data element types and their structure) is the same;
i.e., business name + (country) + telephone + (CoC-nr) + contact person. The parentheses denote

optionality. The sequence is not important.
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It is irrelevant that a heading is not printed in all cases, as when data is not present or desired; e.g., a CoC-nr
or the name of a country, respectively. The headings, after all, have been defined for the output product.

Although the sequence of the columns is different in report 3, this is no reason to count a separate external

output.

In these three cases, a direct selection takes place via the heading Country.

The same result could also be realized with a "fill-in screen” in which the user is provided with country code as
a selection criterion.

The fill-in screen would not be counted as a separate external input. Within FPA, the data to be filled in would

be con
count 4§

While
set of
counts

Report
Howey
becaug
is cour

Accord

external inquiries or external outputs would be present.

sidered control information for the external output, and each piece of data would be
s a data element type.

t is true that report 4 selects the same customers as report 2, the logical layoutis.differe
Hata element types in 4 is different; business name + telephone + contact-person. Rep
as a separate external output.

5 selects the same customers as report 3. The set of data element types is the same
er, the structure of the output product is different (the data element types are grouj
e the country is presented once each time. Therefore the logical layout is different. As a
ted as a separate external output.

ing to the guidelines, no transactional functions are €ounted at all for the FPA tablg

ncluded in the

nt because the
ort 4 therefore

n both reports.
ped differently)
result, report 5

s EIF, even if

ye. This results

Solution
A logical file is counted as low in an estimated function point count and a transaction as averag
in the fpllowing function point count:
Function type Type Complexity Function Comments
points
Custgmer ILE Low 7
FPA fables EIF EIF Low 5
Add dqustomer El Average 4
Chanpe customer El Average 4
Deletg customer El Average 4
Repoft 1 EO Average 5
Report 2 - - - Is the same as report 1 in
FPA
Report 3 - - - Is the same as report 1 in
FPA
Report 4 EO Average 5
Report 5 EO Average 5
Menu - - - Is not counted
TOTAL 39
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The size of the system is 39 function points.
References

See sections 4.2.2, 5.20, and 9.1 and guidelines 6.2.1, 8.2.m, 8.2.n, 9.2.w, and 9.3.b.
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The most important features and tables for valuing function types

A.1 Internal logical files

Definifion

meets each of the following criteria:

An internal logical file is a logical group of permanent data seen from the perspective ¢f the user that

. It is used by the application to be counted

. It is maintained by the application to be counted

Criteria

. Assume the conceptual data model

. The data must be maintained by the application to bé counted

. The data must be functionally permanent

. The data group must be useable, recognizable, comprehensible, and significant to the user

Complexity matrix of internal logical files

The following table is used to determine the complexity level of the internal logical file:

DETRY-1-19 20-50 51+
RET
1 L L L = Low
2-5 L A = Average
6+ A H H = High

DET™ = Data element type

RET = Record type

The number of record types is equal to the number of enclosed entity types.

When the number of record types or the number of data element types of an internal logical file is not

yet known, the internal logical file is valued as low.
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A.2 External interface files

Definition

Criteria

An external interface file is a logical group of permanent data seen from the perspective of the user

that meets each of the following criteria:
It is used by the application to be counted
It is not maintained by the application to be counted

It is maintained by a different application

Itis dillectly available to the application to be counted; i.e., the application to be counted always’has the
current data from the logical file at its disposal, even though a different application maintains this

logicallfile

Assunje the conceptual data model

The data may not be maintained by the application to be counted

The data must be functionally permanent

The data group must be useable, recognizable, comprehensible, and significant to the user

Complexity mlatrix of external interface files

96

The following table is used to determine the compleXity level of the external interface file:

DET | 1-19 20 <50 51+
RET
1 L L L = Low
2-5 L H A = Average
6+ A H H = High

DET | = Data element type

RET | = Recoerd'type

The nJyniber of record types is equal to the number of enclosed entity types.

When the number of record types or the number of data element types of an external interface file is
not yet known, the external interface file is valued as low.
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A.3 External inputs

Definition

An external input is a unique function recognized by the user in which data and/or control information
is entered into an application from outside that application.

Criteria

. It is an elementary process

. The user specifies it

. It is a unique combination of a set of data element types and logical processing in thé\af

The data crosses the boundary of the application to be counted

It usually results in the addition, change, and/or deletion of data.in<ohe or more
files

Complexity matrix of external inputs

DET

FTR

The following table is used in order to determine the complexity level of an external inpu

DET 1-4 5-15 16+
FTR
0-1 L L A L = Low
2 L A H A = Average
3+ A H H H = High

= Data element type

= File type referenced

When the numberof file type references or the number of data element types of an ¢
not yet known, the external input is valued as average.

plication

internal logical

xternal input is
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A.4 External outputs

Definition

An external output is a unique output recognized by the user that crosses the application boundary. It
varies in size or further data processing is needed for it.

-

Criteria

. It is an elementary process

. The user specifies it

. It is a inique combination of a set of data element types and logical processing in the appli¢atio

. The information distributed crosses the boundary of the application to be counted

. It may] include the input of selection criteria or of other control information, buttdees not necgssarily
have tp

. The output may vary in size

. The ouytput may contain results of arithmetic operations

Complexity matrix of external outputs

The fo

DET

FTR

When
not kn

lowing table is used to determine the complexity level of an external output:
DET 1-5 6-19 20+
FTR
0-1 L L L = Low
2-3 L A = Average
4+ A H H = High

= Data element type

= File type referenced

the number.of file types referenced or the number of data element types of an external optput is
bwn, the.external output is valued as average.
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A.5 External inquiries

Definition

An external inquiry is a unique input/output combination recognized by the user in which the
application distributes an output fully determined in size without further data processing, as a result of

the input.

Criteria

It is an elementary process

The user specifies it

It is a unique combination of a set of data element types and logical processing injthe application

The information distributed crosses the boundary of the application to be cotnted
It should contain the input of selection criteria

The output may not vary in size

The output may not contain results of arithmetic operations

Changes to internal logical files may not occur

Complexity matrix of external inquiries

The following tables are used to determine the.cdomplexity level of the external inquiry:
For the input part, the complexity matrix for external inputs
For the output part, the complexity matrix for external outputs

Then compare the complexity“of the input part and the output part. The complexity
inquiry is equal to the complexity of the part with the highest complexity.

When the number of file types referenced or the number of data element types of an ex
not known, the external inquiry is valued as average.

pf the external

ernal inquiry is
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