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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, i izati i i i i Vi technical
mittees collaborate in fields of mutual interest. Other international organizations, governmental and non-
gdvernmental, in liaison with ISO and IEC, also take part in the work. In the field of informationtechnplogy, ISO
and IEC have established a joint technical committee, ISO/IEC JTC 1.

ernational Standards are drafted in accordance with the rules given in the ISO/IEC Divectives, Parf 2.

THe main task of the joint technical committee is to prepare International Standards. Draft Infernational
Sthndards adopted by the joint technical committee are circulated to national bedies for voting. Publlication as
an International Standard requires approval by at least 75 % of the national bedies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or@ll such patent rights.

ISP/IEC 24570 was prepared by Joint Technical Committee’ ISO/IEC JTC 1, Information technology,
Sybcommittee SC 7, Software and system engineering.
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Introduction

Version 1.0 (November 1990)

The NESMA Board set up a counting guidelines committee devoted to the standardization of counting

guideline
NESMA FPA manual.

Version 1.1 (May 1991)

Version 1|1 is a reprint of version 1.0. Except for the improvement of some minor errors, the two'versions 3
the same.

Addendum (May 1994)

The manyal Definitions And Counting Guidelines For The Application Of Function_Point Analysis satisfieg
great need and has become a standard in the Netherlands within a short time.

In May of] 1991 the Board of the NESMA set up the work group "FPA Gase Study" and gave it the task
developing a case study that would present the application of FPA and eounting guidelines within a context.

While deyeloping the case study, the work group felt that a number of definitions of counting guidelin
needed to|be more precise:

The Counting Guidelines Committee established additional counting guidelines for these topics after extens
discussion took place both within-the ’committee itself and within the work group FPA Case Study.

You will fipd the additional counting guidelines necessary and/or helpful when working out the case. In view
the issue flate of the casée (mid 1994), the NESMA Board decided to issue these additional counting guidelin
as an Addendum to version 1.1 of the Counting Guidelines Manual.

Version 2.0 (April-1996)

This new |version of the manual Definitions And Counting Guidelines For The Application Of Function Pd

Ana/ys,s |mnnrpnrafnc the fnllnunng |mprr\\1nmon+e:

vi

definitions in September of 1989  The committee's task was and (still) is to draw up and maintain a

The derivation of logical files from a data model._in third normal-form (the so-called denormalizati
rules)

Almore concrete definition of the concept of FPA table
Upiform treatment of selection screens

Dealing with combination effectstof functions

=

e

of

on

int

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

The results of extensive consultation with the IFPUG have been processed

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

Many examples and illustrations have been added

© ISO/IEC 2005 — All 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 is explained in

thi

s document in detail.

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

En
Th

Version 2.1 Unadjusted (February 2002)

Th
ex
Fu

Reason for this International Standard

TH
in
TH
Bd
a

(0]
th
ing

TH
gu

In

TH
CO

glish translation of version 2.0 (November 1997)

is English version of the manual is an accurate translation of the Dutch version

clusion of the General System Characteristics. This exclusion conforms<io, the ISO standar
nctional Size Measurement.

e NESMA was set up in the spring of 1989. (At that time it was-called the NEFPUG.) During its fir
June, it carried out a study among its participants in order te“survey which subjects they were int
e standardization of counting guidelines/definitions was-high on the list. In reaction to this, th
ard decided to set up a committee devoted to this topic4This committee set itself the task of puttin
nternational Standard for the theoretical application and,the practical use of function point analysis

er the years a number of "dialects" have arisen.for FPA. These dialects complicate the goal of d
e number of function points and make it alm@st impossible for organizations to compare re
ufficiently acknowledged reason for this is that different interpretations of the "Albrecht" method h4

is International Standard hopes to provide clarity by formulating standards for the definitions an
idelines that pertain to FPA.

ended audience

is International Standard'is’meant for everyone who performs function point counts; i.e., both for p|
unt according to the NESMA rules and for those who use the IFPUG rules. For those using the IFH

th

differences stated-of)the website “WWW .NESMA.ORG” are taken into account. The NESMA In
Sthndard, after all,\contains many hints, guidelines, and examples that can be of value to every FPA
is pssumed thaat-the reader has some knowledge of FPA. Nevertheless, we have also attempted to

c
th

Infernational Standard there is a co-operation between the IFPUG CPC and the NESMA CPC.

e NESMA International Standard can be a valuable supplement to the IFPUG International Stan

is version has been developed for the manual to be an ISO recognized standard., The main adaptation is the

i 14143-1

5t meeting
brested in.
e NESMA
g together
(FPA)'.

btermining
sults. One
ve arisen.

 counting

eople who
PUG rules,
dard if the
ernational
counter. It
roduce as

plete a‘lnternational Standard as possible that includes sufficient introductory material and explanation for

new._‘FPA user. For both the maintenance of the IFPUG International Standard and th

e NESMA

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:

IBM CIS & A Guideline 313, AD/M Productivity Measurement and Estimate Validation, November 1,

1984.

©l

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

SO/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| Scope

THis International Standard:

a)| specifies a method to measure the functional size of software,

b)| gives guidelines on how to determine the components of functional size\of software,
c)| specifies how to calculate the functional size as a result of the method, and

d)| gives guidelines for the application of the method.

2| Overview
THis clause provides an overview to the International Standard "Definitions and counting guidelin

application of function point analysis". The following questions are answered: What is its aim (subcl
What is its focus (subclause 2.2)? How is it laid out (subclause 2.3)?

2. Objective of this International-'Standard

THe International Standard attempts:to provide a theoretical framework by presenting definitions an

es for the
huse 2.1)?

| standard

guidelines. It also tries to illustrate the counting guidelines as concretely as possible by using several practical

situations.

2.2 Focus of this International Standard

THe International\&Standard focuses on how the functional size of an application is determ
Infernational Standard does not go into any of the aspects that play a role when project budgeting ig
on the basis of this functional size; e.g., productivity standards and productivity attributes. This parti
hgs been described in the manual “Budgeting on the basis of logical design using function point anal
byl the‘NESMA.

ned. The
drawn up
cular topic
sis”, also

© 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

S0
ch

on

int

Function types Productivity attributes
Internal logical files People
Skills
External interface files Methods
Techniques
Externallinputs Resources / Tools
System environment
External joutputs Project management
User organization
External finquiries Starting situation
Project type
U
function point count
= scope
Figure 1 — Scope of the International Standard
2.3 Organization of this International Standard
The termd and concepts used in the International Standard are explained in Clause 2 and defined in Annex B.
Clause 3 provides an introduction to FPA and in which the functional aspect of FPA is emphasized. It will a
spell out briefly what FPA is and explains the terms that form the basis for the concept of FPA. Matters su
as distingliishing between an application function point count and a project function point count are examingd,
just as ar¢ other various types of function-point counts, the role of FPA during a project, users, and funct
point count.
Clause 4 provides you with an overview of the position of FPA in a project and with the types of function pg

counts that can be carried out.during the life cycle of an application. In other words, the chapter will explain

when poirn
give a ste
packages
Clause 5 s

Clauses 6

ts can be counted.and what information is needed minimally in order to count. The chapter will a
b-by-step plan fer. carrying out a function point analysis and indicates how projects, applications, 4
should be counted. Each of these requires their approach.

btates general counting guidelines for a function point count.

L 7,/8,'9 and 10 give successively the definitions and guidelines used to identify function types and

determine

the _complexity of function types for internal logical files, external interface files, external inpu

S0
nd

to

ts,

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 fto it. More
specifically, section 3.1 provides a brief synopsis of FPA. Sections 3.2 through 3.4 distinguish bgtween the
different 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

S4ction 3.10 defines the term " function point ceunt" and describes how it is determined.
3. Brief description of FPA

3.1.1  Background, purpose and application of FPA

FRA was developed by A.J-'Albrecht at IBM between 1974-1979 as a result of productivity resegrch into a
lafge number of projects.-The first version of FPA was introduced in 1979, followed by adaptations| based on
practical experiences in- 1983 and 1984.

FRA is currently applied in countless organizations throughout the entire world. Experiences with the|technique
are exchangeddn.uSer groups: the International Function Point Users Group (IFPUG), the Australian Software
Metrics Association (ASMA), the United Kingdom Software Metrics Association (UKSMA), the NESMA, and
various other,national user groups.

FRA introduces a unit, the function point, to help measure the size of an application that is to be deyeloped 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 frgmmimcommingand-outgoingmformmation ftows(thesecam bebothrdataor controt-mformmation);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 section 3.8.)
Each fungtion is worth a number of points, depending on its complexity (section 3.9). The sum of these points
yields the phumber of function points (section 3.10. This is the basis for project budgeting.

Analysis

—

FPA is thg analysis of an application or the analysis of the description/specification of an application in order
establish its number of function points. The act of establishing the quantityyof an application's function pointg
also called function point counting.

(0)
S

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

. S¢ope and boundaries of the application or project to be counted (section 2.5)

This concludes a summary of the methodology and a brief description of FPA. The sections that follow explgin

the varioup terms used in FPA.

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

Function point counts can be linked to applications or to projects. This means that a distinction is made
between the following two objectives:

. Determining the application function point count
. Determining.the-project function point count

Applicatioh function point count:

The-Anumber 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.

Indicative function point count
Estimated function point count

Detailed function point count

TH

3.4 Function point counts during a project
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plays an important role in FPA. Consequently, the-boundaries of the application to be counted mt

de
TH

FR

.p Scope of the count and boundary of the application to-be counted

.p Users

ese function point counts are explained further in section 4.2.

nction point counts can be carried out at different times during a project. They can therefore be
b phases of a project; e.g., the planning phase, the execution phase, and the €valuation phase. A
p following breakdown of function point counting arises: the initial function.pgint count, the interi
int count, and the final function point count. These counts are discussed further in section 4.4.

e scope of the count is the set of functional requirements/specifications to be included in the fun
unt. When you have determined the scope you can define.the boundary, the conceptual interfac
b application and its users.

indicated earlier in section 3.1, the scope of the count and the boundary of an application to b
termined in order to be able to carry out a fungtion point count.
e boundary is necessary in order to be able to determine:
The application that certain data'belongs to
Which data crosses the.boundary
mentioned in section 3(2,5a distinction is made between a function point count for an applica

hction point count for @\project. Section 4.5.1 provides guidelines for determining the applicatig
int count and section4.6.1 gives guidelines for determining the project function point count.

A acknowledges three kinds of users:

The people and/or organizations that use or are going to use the application to be meas|

related to
s a result,
m function

ction point
b between

e counted
st first be

jon and a
n function

ured. This

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

The owner and/or employee(s) who determine(s) the requirements and wishes includ

ed 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 legislation can

impose on the application.

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

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

us

©l

er, 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.

T iNesecomponents determine the amount of functionatity am apptication provides to g user—————— ]
Function types are categorized into two main groups:
. Data function types
. Transactional function types
A data furiction type is:
Alogical group of data seen from the perspective of the user.
FIPA distinguishes between:
. Internal logical files
. External interface files
A transactional function type is:

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

. External inputs
. External outputs
. External inquiries

Each function type is discussed further in chapters 5 through 9.

3.8 The complexity of a’function

The complexity of afurction is defined as follows:

function.

TF weight of a function on the basis of which a number of function points are allocated to the

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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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 4 ) 3 4 3
Average 10 7 4 5 4
High 15 10 6 7 6

ILF = Internal logical file

EIF = External interface file

El = External input

EOQ = External output

EQ = External inquiry

Specifications are enough to identify functions and theif’type when carrying out an estimated fun

CO

data function is rated as low, while the rating average is used for a transactional function.

3.10 The function point count

TH
W4
pr

A

bject.

NESMA-FSM-method measurement result on the FUR/specifications for a piece of software shall

according to the following ¢onvention:

F(

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

THe values for:the function types are defined in Annex A.

4

Guidelines to carry out an FPA

unt (see section 4.2.2), but it will be difficult to determine the complexity of these functions. In such

e function point count is the sum ef\the number of function points assigned to each of the functi
y described above) that lie within~the boundaries of the object to be counted; i.e., the applica

ction point
acase, a

bns (in the
ion or the

be labeled

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:

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 which other

application(s) the application to be counted receives and/or uses data.

Step 3:

Step 4:

Step 5:

Step 6:

4.2 Tyq

Dependin
can be ch
point cour
is being d
point cour
Each sec

ts can be carried out when both.an application function point count and a project function point co
btermined. The minimum specifications required are different for each of the three types of function
ts. In the sections below(th€ specifications required to carry out each of the three counts are stat
ion, finally, will indicateywhen a particular type of count can be executed in the life cycle of
application.

carried out. If an application function point count must be performed, follow the instructi
stated in section 4.5. If a project function point count must be performed, follow
instructions found in section 4.6.

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

Identify the functions and determine their type and complexity according.to.the guidelin
described in chapters 5 through 9. When doing so, adhere to the sequerice in which {
chapters appear. Assign the number of function points using the’,“function point ta
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 record g
departure points and the assumptions that have been made.

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

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

es of function point counts and theiraccuracy

j on the degree of detail of the specifications available, one of three types of function point cou
osen: an indicative, an estimated, or a detailed function point count. These three types of funct

ns
he

es
he
ble

ny

s
on

4.2.1 THe indicative function point count

Definition

An indicat]

data mod

ve‘function point count indicates the size of an application or a project based on either a concept

})nt
d.

an

hal

pl-0r a normalized data model. Caution is advised when using this indication as deviations of up

to

50% higher or lower are possible!

If a conceptual 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.

W ol ool dloiaal £ H HP N | dlo £all : £ 1 HGA H 4 4l o ff t
ITTT a Udtla TITUUTT 1T UTiTu TTUTTITarTurTim s avdildulc,  UTe TUTTUWITTY TUTTTTUTA Ut atcs ure TTUTTiiuTl D unction

pdints:

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

Hgre, too, the entity types that are from the FPA table type (see section 5.20) and that are maintaiped by the
application to be counted are counted together as one entity type. The same applies to the entity types that are
frgm the FPA table type but which are maintained by a differefit )application. 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 indicatiye function
pdint count can almost always be carried out atthe end of that system life cycle's requirements phase. In a
lafge number of cases, the indication can even be obtained after the information planning phase|has been
completed.

The specifications required
THe above shows that you should:have the following at your disposal for an indicative function point ¢ount:

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

. An indication-as)to how the logical files distinguished are maintained: by the application to 4e 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 (trgnsactional
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

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

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

* The information flows between the tunctions ot the application to be counted and Its environment

4.2.3 THe detailed function point count
Definition

The detailed function point count is the most accurate count in which all the specifications.-needed for FPA gre
known in gletail. This means that transactional function types have been specified up to’the’level of referenged
logical files and data element types, and that logical files have been specified up to\the level of record types
and data g¢lement types. As a result, the complexity for each function identified can be’established.

Applicabiflity

The moment at which a detailed function point count can be carried outdgpends on the phasing method used
for the life| cycle of an application. Given a system life cycle of an appli¢ation that contains the functional design
phase, this moment would be during functional design or at the end\of functional design, when specificatigns
are availaple with a sufficient degree of detail.

The specifications required

The following specifications must be available for a detailed count:

. A|model with all logical files and their relations; e.g., a Bachman diagram or an Entity Relationship
Dlagram

. The record types and the data element types of the logical files

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

o1 by a different application!

. Almodel that shows the-computer system functions, their incoming and outgoing information flows, the
lopical files involvedwith the functions, and the supporting functions (help functions and so on).

. Aldetailed spetification of the incoming and outgoing information flows of the application up to the
leyel of data~element types.

4.3 The role'of the quality of the specifications

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
fu IbﬁUII pU;IIi bUUllib.

An initial function point count is:

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

An initial function point count should be carried out at the beginning of.‘@” project. Depending on the
specifications available, this count is either an indicative, estimated, or detailed function point qount. The
objjective of the initial function point count is to draw up a budget for the preject in terms of effort and [lead-time.

An interim function point count is:

a count during a new development project or an enhancement project in which the size of [an interim
enhancement (addition, change, or deletion of fungtionality) is determined. This mean$ that the
influence that a change will have on both an application function point count (see section #.5) and a
project function point count (see section 4.6) isrecorded.

An interim function point count should be done when functional specifications are changed. Depending on the
specifications available, this count is an indicative, estimated, or detailed function point count. The opjective of
the interim function point count is to determine the influence of change requests on the price and dejivery date
agreed upon with the customer.

A final function point count is:

a count at the end of-a“project for developing an application or for changing an application (adding,
changing, or deleting functionality) in which the final application function point count (see sg¢ction 4.5)
and the final project.function point count (see section 4.6) are recorded.

A final function poinf-count takes place at the end of a project. The project can pertain to the development of
an application or_fo the realization of enhancements during an application's operation and maintenarjce phase.
One objective of the final function point count is to determine the size of the application in functfon points.
Another objective is to determine the size of the project so that productivity can be determinef and, for
example sa-final monetary settlement for the project can take place, if a fixed price per function point has been
adreed upon.

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
cqurse marks the scope of the application function point count.

An applicgtion in this International Standard refers to:

an automated information system. This is an application that collects, saves, processes; 'and presents
data by means of a computer.

The following guidelines can help in determining the application boundary:

. The application demarcated by the application boundary should make up an\independent whole that
can function separately from other applications to a large degree.

. Establish whoever the owner or main user is. If there are several ownérs or chief users, it often megns
thiat you are dealing with several applications.

. Lok at the application through the eyes of the user; i.e., only.atithe part of the application the user gan
agtually observe. In putting yourself in the user's shoes, usé the specifications that describe or define
the outside of the application. This is called the application context, and it can be represented in a
context diagram, among other ways. Determine what is located inside and outside the application.
Oply those things that the user requests and thatvare relevant to him are significant to the function
paint count.

. Think of an application as a group of programs maintained as a whole. The application boundary
encloses this group of programs. All fuhgtions within this boundary are counted and recorded ag a
whole.

4.5.2 THe application function point.count of new applications

This pertdins to an application funetion point count of applications in the process of being built or that hgve
already bgen built at the request of a user or user organization, and that provide a solution to the needs|or
wishes of the user or user organization.

Determinipg the application’ function point count during the development of an application occurs as indicated
in section 4.1. If therapplication in a development project is realized in a single project, determining fan
application functionipoint count does not occur differently than when determining a project function point count.
(See sectlon 4.6:27) Note, however, that the size of any conversion software may not be counted when you
carry out @n application function point count.

If the application s bemng Teatized i the formm of @ number of SUb-projects carried out i parattet, them 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 (UEPR).

Step 2: Determine which transactions and/or logical files are deleted from the existing-appligation and
count how many function points they represent (DEL).

Step 3: Establish which transactions and/or logical files change. Then determine the mumber of
function points that they represent before the change (CHGB) and afteéxthe 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 changel (AFP) as
follows:

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

4.5.4 The application function point count of re-built,applications

If pne application is replaced by another with the same functionality, then the application function poipt count of
theé new application is equal to the old application.it’is replacing.

If enhancements are the result of such a replacement, the size of the application in function points can be
dgtermined in two ways:

. The replacement can be considered a new application. If this option is chosen, counting 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 indieated 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

Aq{ indicated.in section 3.2, FPA can be used to determine an application function point count of a project
functionypoint count. This section explains the use of FPA to determine the project function point coupt.

Degtermining the size of a project (i.e., counting the number of function points of a project) differs inja 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
o Subtotal: +300 | Subtotal: +700
TUUU
Prgject 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 | Change‘after: +200
Application function Change before: -80 | Ghange before: -220
point count 1000 Delete: -40 |\Delete: -100
TOTAL: 1180 TOTAL: 1560
Figure 2 — Relations between a project function point count and.an application function point courn
Determinipg the project function point count when an application\is developed can be carried out differer

than whe
and the ¢
the sectio

4.6.1 De

The scopé
th
to)
th

This defin

. D

. E

A develop

an application is enhanced. Still, in both cases, the@pplication boundary must first be fixed. T
bunting method employed for both development and enhancement are covered in greater depth
ns below.

termining the scope of a project function’ point count

of a project function point count is:
e set of functional requirements/specifications of a development project or an enhancement projs
be included in a function peint.count. This may include one or more applications and therefore mg
an one application boundary'may have to be determined as described in section 3.5.1
tion shows that two Kinds of projects are distinguished:
bvelopment projects

nhancementprojects

ment project is:

t
tly
his
in

pct
e

=

a

roject in which a completely new application is realized. In its execution. a development project ¢

an

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

th

Re-buildin

e sub-system itself is an application.

g 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

fu

14

nctionality can be added to, changed in, or deleted from an existing application.
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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:

Look at the application to be realized through the eyes of the user. The logical structures
taken into consideration, not the physical structures.

should be

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

4.6.2 The project function point count of developmeént projects

A
ny
d¢

development project realizes an entirely new application. When a development project is split
mber of sub-projects, then each sub-project must be treated as an independent development project when
termining a project function point count.

of which realizes a sub-system. The scope of such a sub-project therefore includes a sUb
the sub-systems must be able to exist independently (e.g., because of a phased implements
application or for functional reasons), then the exchange of data between the sub-systems i
in the function point count of each sub-project. The scopey of the applicationContains a

system. If
tion of the
s included
| the sub-

projects. This means that the interfaces between the sub-systems lie within~the entire application

boundary. The project function point count is the sum of the number of function points g

f the sub-

projects and can be higher than the number of function points of the entiré application (application

function point count), because in this situation, an internal logical file{of-a particular sub-
example) is also counted as an internal logical file or as an externalrinterface file for an
project that makes use of the same internal logical file.

roject (for
bther sub-

A practical way of figuring out whether a certain function lies within a boundary of an @pplication

requested by a user is to ask whether the user really wanis\to pay for this function.

If in doubt, consult with the user if possible.

up into a

THe steps to be taken here are as follows:

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_function points contribute to the project function point count only. The ¢onversion
software’ needed does not yield any additional functionality, but is only a one-timg¢ 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
realized in the project. (See steps 1 through 5 in section 4.6.3.)
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 applications are

being modified/enhanced, make certain that budgeting is done per application be

cause, 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: 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 _changes, determine the number|of
function points it entails and add it to the project fungtion point count determined in step 4.

Note: Existing internal logical files and external interface files that are used by the functions to [pe
added, changed, or deleted, but are themselv€s not changed during an enhancement projegct,
are not counted as internal logical files or ds external interface files when the project function
point count is being determined.

4.6.4 THe project function point count during the replacement of an application

It is often] necessary to replace applications,that have been operational for a longer period of time with

applications that are more efficient and that meet the requirements of current-day information technology. This

is done with re-engineering projects.

Because
occurs in {he same fashion as when dealing with development projects. (See section 4.6.2.)

4.7 FPA in specific situations

You can §
This secti

C

pply FPA-in¢different situations, but must deal with it in a specific way for each particular situati
bn will explain the use of FPA in the following situations:

pbunting on the basis of traditional design

bn entire application has.to be built in such a case, determining the project function point codint

n.

Counting application packages

Counting from screens

Counting during prototyping

Counting in GUI environments

16

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 defined,|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 package implemented in an organization represents a certain quantity of functionality.

THe function point count carried out during the phase in which the spécifications are recorded is a r¢flection of
th¢ amount of functionality a user desires. This count is independent of the solution to be chogen and is
separate from the implementation or non-implementation of a package.

At|the close of the specification phase, a decision is made whether to build an application or to buy a package
that satisfies the functional requirements.

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

General
When an application package .isiconsidered a possible solution, the first step to be taken is to [determine
whether a suitable application package is available that can run on the technical infrastructure desjred. If so,

the following 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 thisfunctionality?

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

3. What functionality not desired by the user does the application package provide, and 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:
. T i fce= er

function point? When this is assessed, only the function points of the functionality that the uséb|or
cuystomer requires and that the package is going to provide are relevant.

. T¢ establish the ratio between the functionality provided by a package that a user or customer requires
and the total functionality the user or customer requires. This would include both”_additions and
changes.

. T¢ establish the ratio between the functionality provided by a package that a us€ror customer requirnes

and the total functionality the package provides.
Determin|ng the data functions (logical files) of a package

When an|application package is acquired, a conceptual data model does not usually make up part of the
documentgtion supplied. In some cases, you will have a data modelhof the package in third normal-form|at
your dispgsal. The data functions can be derived from this data model. In such a case, use the guidelines
found in sgctions 5.20 and 5.21 and in chapters 5 and 6.

If neither @ conceptual data model nor a data model in third normal-form is present, establish which logical files
can probaply be identified, using the functionality provided; You can also derive this from the physical databgse
structure.

Determing the transactional functions (transactions) of a package

The transactional functions provided must be.determined as well as possible from the functional specificatigns
or from a piser's manual if they are available:

If the dodumentation issued is inadequate and a test or demonstration implementation of the package|is
available, [the transactional functions can be determined from the screens. (See section 4.7.3 for more abgut
this.)

If only thg menu structure_is available, try to derive the functions from it. Choose three external inputs (adld,
change, gnd delete) when confronted with a menu option such as maintain. For a menu option such |as
display, choose one external inquiry and one external output.

Determing the functionality required

When determiming—the—functiormatity Tequired, you shoufd—assume the functionat Tequirements—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

an
als

P4

d output screens reflect the Tunclionality that an application provides. A users International Std
0 be a useful means to establish the functionality supplied.

y attention to the following points when you find functions in this fashion:

Prevent double counting: The same transactional function can appear at séveral places
structure.

Pay attention to continuation screens: Screens inextricably boundogether usually d
transactional function only.

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

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

Sometimes a report with the same layout can"be shown via different media; e.g., display s
printer. When the logical processing is the same here, only one external output should b
(see section 9.1).

An external inquiry may be counted-only if it is cited explicitly as such in the menu structure.

hdard can

n a menu

efine one

n screens
nd in this

on. Count

creen and
e counted

Displaying

data occurs rather often in practice as part of an external input, namely when data is changed and/or

deleted. Given such a case, the displaying of data is not counted as an external inquiry.
Count list functions ag’indicated in section 5.16.

Using the documeéntation or menu options, determine which transaction files exist. Count
accordingly as-gither external inputs or as external outputs. Also determine how many exte

and externaloutputs should be identified per transaction file.

Try torderive from the maintenance functions which logical files the user can maintain; in ot
which)internal logical files are present.

Often, you will not be able to substantiate the complexity of transactional functions and data
when counting from screens. In that case, value each transactional function as average and

these files
nal inputs

her words,

functions
each data

function as Iow.

Count the menu structures as indicated in section 5.15.

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
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.

Prototypipgto determine specifications

When yoy use prototyping as a design strategy to determine the functional specifications of an application, you
should bg careful in applying FPA. Prototyping is usually applied when there is uncertainty. about the
informatiop problem and about the requirements that users expect of a solution for that problem\ The caudes
of this undertainty are due to a communication gap between the developer and user, and to a shift or changg in
the informlation need when the user has gained experience with the application. As long as uncertainty exists
about thelfinal functionality of an application to be developed, a function point count will not provide reliable
insight intp the ultimate size of this application. If necessary, an indicative function peint’count can be carried
out if a (fudimentary) data model is available. It is important, however, to docUment specifications whien
prototyping, too, so a function point count can be done at the end of the prototypingcycle.

Prototyping to design the user interface

If prototyping is used to design the user interface and the functional Specifications are already recorded from
the start, then normal FPA guidelines apply and can be used without.risk.

4.7.5 Cqunting GUI environments

An application in an environment that uses a Graphical.User Interface (GUI) (as in WINDOWS, OS2, and |so
forth) predents itself to a user very differently than in a traditional environment. Windows play an important rple
in a GUI |environment. Several windows can appear on a screen at the same time. A user can recelve
informatiop and pass it on using these windows;:a mouse, and a keyboard. The windows have a standgrd
constructipn 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, scroll bars,
radio buttgns, check boxes, push buttons;\ist buttons, container windows, list boxes, clip boards, and so on.

FPA is applied as follows in a GUL environment. Generally speaking, you should look beyond the decoratjve
packagind and deduce the actdal functionality provided by the application in terms of internal logical filgs,
external ipterface files, externmal inputs, external outputs, and external inquiries. The sequence in which
windows gre used in a transaction must be considered as a whole. The individual components of a window |do
not lead to additional FPA/functions, no matter how user friendly they may appear in design. Many of the
components in a traditional environment correspond to a text field and are counted accordingly as a data
element type.

Functionality Athat the GUI environment provides, or functionality expected as a standard in the QUI
environmegnt~and obtained (almost) automatically by tools in the GUI environment, can be seen as jan
extension of the operaling system and does not lead 1o 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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4.8.1 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
particular 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?

. 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 situatiefn-take place?

THhis will 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 eharacteristics

. A global data model

Moment of count and type of count

THe specifications that must be furnishedat the end of the requirements phase in the system life cy¢le are not
al\vays adequate for carrying out an estimated function point count (section 4.2.2), but usually are syfficient for
an indicative function point count(section 4.2.1).

Bg aware that the size of an-application estimated in the requirements phase is usually too low) This is a
consequence of the high, abstraction level of these specifications that can keep relevant details hidden.
Experiences of FPA users’ have shown that the degree to which a count is underestimated is congtant in an
organization. Each erganization should decide on a standard for itself in order to compensate for this. This
compensation can be’referred to as the scope creep.

Objective of.the count

THe objestive of this count is to obtain an initial indication of the size of the application to be develpped. This
intliication 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.
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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:

. A
Cq

. A

. A
es

. A
m

The meth
method.

Moment ¢f count and type of count

Sufficient
point coun

Counting
can occur
place at th

Be aware
conseque
hidden. E
in an orgd
This comf
the scope

< ANen ana Wi

ntrol decisions (systelogical model)

model in which the structure, form, and cohesion of the data of the application to_be ‘developed 3
tablished (datalogical model)

model that records the technical requirements for the application to be r€alized (technologi
odel)

specifications emerge during the analysis phase that will'enable you to make an estimated funct
t.

can be done as soon as the specifications required for an estimated count are available. Counti

e end of the analysis phase.

that the size of an application in thé_analysis phase is also usually estimated too low. This ig
hce of the still relatively high abstraction level of these specifications that can keep relevant dets

nization. Each organization.should decide on a standard for itself in order to compensate for th
ensation can be referred to.as the scope creep. The scope creep in the analysis phase is lower th
creep in the requirements-phase.

Objective of the count

model that defines which data is required for which output and what the significance is of that data
(infological model)

=4

e

cal

bds used here and the documentation produced as a result will vary, for each system developmeént

ng

at different moments during analysis, depending on the methods used. However, it usually takes

a
ils

periences of FPA users have shown that the degree to which a count is underestimated is constant

is.
an

The objective of the funetion point count at the end of analysis is to obtain a better indication of the size of the

application to be developed. This estimate can be used to:

. Determine-thie resources necessary for the application to be developed

. Blidget-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 case
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s, 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@t'the end of the|functional
dgsign 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 is then used in
such a case.)

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

Inlall cases, 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 dp not build
thé application yourself but"decide to acquire standard application software instead, this phase donsists of
evaluating and choosing,one of the various standard packages examined.

Moment of count and-type of count

Caqunting takes“ptace during construction when changes are made to functional specifications. Il essence,
theén, a step\backwards is taken to the analysis phase or to the functional design phase where such
specifications’were drawn up. In the event of a change to the functional specifications at this stage, g so-called
inferim fanction point count is carried out. An interim function point count reflects the influence thaf a change
hasqonthe 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

Required|documentation
The document to be provided at the end of this phase is not of importance to FPA. However, the~decume
from the gnalysis and functional design phases, in which functional changes have been made;_are importa

Everything stated in sections 4.2.2 and 4.2.3 for the estimated and detailed function point count-should still
specified as it pertains to such changes.

4.8.5 FHA during the implementation phase

During the implementation phase any organizational changes that need do\be carried out take pla

hts
nt.
be

Le.

Furthermqre, operational data is converted and hardware and software are ifistalled. Training and writing the

user InterIationaI Standard belong to an application's implementation phase.
Moment ¢f count and type of count

No functign point count is executed during the implementation phase.

4.8.6 FHA during the operation and maintenance phase

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

Moment ¢f count and type of count

Small fungtional changes usually belong to the operation and maintenance phase. After a change has be
carried out, a detailed function point couint must be done in order to re-establish the amount of functiona

that must pe managed and maintained.

In the evgnt of major enhancements, a new project is usually started and counting takes place as indicat
above.

Objective of the count

During thi$ phase, usg can be made of the detailed function point count of the operational application in org
to make allink between the amount of functionality to be maintained and the maintenance effort required.

Another

er

ption. worth investigating is the link between the quantity of function points of the applicatio
installed i icati i

Required documentation

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

applications to 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 particular application is or has been realized in a technological sense must not be.taken into
consideration. The "logical perspective", after all, is what is important. The technology used may 1o} influence
theé determined number of function points of an application.

5.2 Applying the rules

Coemmon sense can be necessary when applying the guidelines. Always record the supplements| you have
added to the guidelines, as well as any clarifications you may have made. Theh report these to tHe NESMA
Caqunting Guidelines Committee using the form on the final page of this International Standard: "Comments
and suggestions from the reader".

D¢ not be subjective when establishing the complexity of a function’ type. Do not use the oppoytunity the
orlginal theory (Albrecht '84) provides to adjust the complexity one~Step higher or lower! The factors gited there
allow too much room for individual interpretation.

5.3 Built functionality, not requested functionality

Dyring the realization of an application, pieces of code’can be copied from an existing application. As a result,
more functionality can sometimes be built into .am,application than just the desired functionality. Agditionally,
dgvelopers may incorporate refinements into an ‘application that were not requested because they|think they
are nicer.

THis means that you should determijne whether the supplied functionality is also the requested fupctionality.
Ngn-requested functionality does_ count towards the size of the application supplied, but nqgt towards
dgtermining the size of the application requested.

Requested functionality is the)functionality initially specified and the functionality that results from lafer change
reuests.

In|diagram 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.

© ISO/IEC 2005 — All rights reserved 25


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

ISO/IEC 24570:2005(E)

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 specifiedl functionality. Re-use makes it easier to produce a certain functionality. This functionality is included

in the fungtion point count in the usual way. In such a situation, it would be wise to work with an adap
productivily standard (fewer hours per function point) for those parts of an application in which full orrpartial
usability i possible.

5.7 Screens and reports

Reports and screens are representations of the message traffic between an application and its user(s).
such, they form physical structures of messages exchanged between the application,and its environment. |
description of the logical structure is lacking (i.e., if a description of the data eleménttypes which belong to
different sicreens and reports is not present), it will be necessary to deduce this description from the (physic
screens.

Exercise gaution here. A physical structure can consist of several logical structures, and a logical structure G
consist of [several physical structures.

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

5.8 Input and output records

output records are representations of the communication between an application and otk
s. As such, they form physical structures-of messages exchanged between the application and
environment. If the logical structure is missing(_it will be necessary to deduce it from the (physical) recq
layout.

d
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Here, too,| caution should be exercised:-This kind of physical record can consist of several logical structures

and a logigal structure can consist of several physical records.

See the practical situation illustrated in section 11.11.

5.9 Segqurity and authorization

Security functions, -authorization functions, and log-on functions are often standard and, in principle, &

available o all applications; therefore, they are not counted. However, if they must be built for the application|
be counte, thetthey should be included in the function point count as well.

re
to

5.10 Operatingsystemsandutitities

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

all

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 coupted when
the size of a project or an application is being determined.

Re¢port generators and query facilities built at the request of the user are counted as if they are a part of the
application. Count the functions (internal logical files, external interface files, external inputs, external outputs,
and external inquiries) on the basis of the message traffic with the user that is needed in order td compose
oUutput products and to save the queries defined.

Regular external outputs and external inquiries should be counted as indicated in chapters 8 and 9 - even
when they have been created with the help a standard report generator orquery facility!

Sqe the practical situation illustrated in section 11.3.

5.12 Graphs

Just as reports, graphs can be considered output. The function point count here does not revolve around the
te¢hnique required to make a certain graph and to showdit to the user, but rather around the information in the
graph that is used or shown. To determine an output's‘complexity, therefore, FPA must use the dafa element
types required to produce a graph.

5.13 Help facilities

If @n application has help facilities, then.ene external inquiry must be counted for the entire applicatign for each
kind of help facility found. Examples of‘help facilities include the following:

. Help information for theyentire application
. Help information(for'screens
. Help information for fields (including list functions with fixed values). (See section 5.16.)

Consider the following: If help information can be called up at every screen, count only one external|inquiry for
the application'as a whole. In total, there can be a maximum of as many external inquiries as therq are kinds
oflhelp facilities in the application to be counted. The file in which help texts are stored is considergd an FPA
table {see section 5.20) if the help texts can be maintained.

The complexity of the help faclilities’ 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.
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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.

. 1 41 : 4 g £ 41 [ 1 s 1 41 :
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thle entity type as an FPA table. (See section 5.20.)

See the practical situation illustrated in section 11.5.

5.15 Menu structures

Menu stryctures should not be counted as a function. One data element type is counted; however, for egch
identified fransactional function for the initiation of the transaction, regardless of the‘actual number of steps
required in the menu structure. If the user himself can adapt the menu structure._and the menu texts, then
these funftions and their corresponding logical files are counted according “{o“the guidelines set out for
counting lpgical files and external inputs.

See the practical situations illustrated in sections 11.6 and 11.12.

5.16 List functions

Showing 4 list from which a user can make a selection (e.g., a.selection screen, pick function, pick list, list bpx,
or pop-up| function) is counted as an external output in accordance with the guidelines found in section 5.3.
Showing a list is not considered an external inquiry because the size of such a list is not known beforehand.
Any selection option available does not count as a separate function.

Bear in mjnd that when a list displays data storéd*in an entity type of the FPA table type (see section 5.20), a
separate function is not counted because(the functions for FPA tables ILF and the FPA tables EIF gre
determined for the group as a whole in a standard fashion. You can read more about this in section 5.20.

If the list §hows data that is not in a-legical file (internal logical file or external interface file) and not in an FPA
table, thern the function should be.counted as a help function at field level. (See section 5.13.)

See the practical situation illustrated in section 11.20.

5.17 Brgwse and scroll functions

If an appl|cation proeduces output on the basis of a non-unique criterion or on the basis of "from", then if is
counted as an external output. This is done when the selection is presented on an overview screen (one line

for each ifemythat satisfies the criterion), as well as when the user can browse through the detailed scregns
involved (Lnewm—mﬁ—mmﬁmmmmw iti i ; 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.
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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/tgbles. FPA
tables that can be maintained by the user with the help of the application to be counted are counted together
as| one internal logical file: the FPA tables ILF. FPA tables maintained by a different application’together form
one external interface file: the FPA tables EIF. If an entity type cannot be maintained, it maybe a sygtem table.
FRA does not include this in its counting.

THe following criteria must be used in order to determine whether an entity type seen’from the FPA|should be
counted as an FPA table. As soon as one of the criterion has been satisfied, the’entity type is an FPA table.

An entity type is an FPA table in the following cases:

1. The entity type can and must contain one and only one item of\data (no more and no less), fegardless
of the number of data element types.

Example: An entity type with data*about a particular organization; e.g.,[name and
address.

2. The entity type contains only data that is constant (in principle).
Example: An entityotype "chemical elements": mnemonic, atomiq number,

description (all data element types are constants).

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

3. The entity type consists\'of a (possibly compound) key + one or more explanatory descriptions,
provided that the explanations are similar.

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

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

4. The entity type contains boundary values, algorithms, and minimum or maximum values, prgvided that
the key is single.

Example: Telephone number range: range number, lowest telephone number,
highest telephone number.

The following entity types are not an FPA table:

1. Entity types with amounts, rates, and (VAT) percentages, if they are not constants.
2. Entity types with several different kinds of data (except for those listed above).
Example: Buyer data: buyer nr, buyer name, district-name (district name is a

different data element type).
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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 following 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

Copunt the number of different kinds of data elements of all the FPA tables together as the number
data element types

of

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

tables ILF} No external inputs, outputs, or inquiries are counted for the FPA tables EIF.

Do the following to determine the complexity of the standard external input, external(output, and external

inquiry for|the FPA tables ILF:

See the practical situations illustrated in sections 11.1, 11.7, 11.9, .20, and 11.24.
5.21 Detjiving logical files (data functions) from a normalized data model

5.21.1 Infroduction

Cpunt the number of different entity types that belong to the FPA {ables ILF as the number
refferenced logical files

ndymber of data element types

of

Copunt the number of data elements of all the entity types that(belong to the FPA tables ILF as the

In FPA, 3 logical file (an internal logical file.'or an external interface file) is a conceptual entity type.| A

conceptudl entity type is made up of one or more entity types from a data model in third normal-form th
together, are considered one logical unit by a user.

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

If you have a data model in third-hormal-form at your disposal, you will be able to determine the logical fi
(data functions) using the rules stated below.

Pay attentjon to the following matters when applying these guidelines:

30

Logical files'must sometimes be counted that are not in the normalized data model; e.g., historical fi
cgntaining aggregated data. (See guideline 6.2.k.)
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temporary files. Even though such entity types appear in the data model, they are not logical files.

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

cardinality and optionality.
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5.21.2 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 FPA 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)

5|A
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Determine which entity types are a "key-key entity" with other attributes. Note that twiositu
arise here as a result:

a. The additional attributes are technical in nature (not requestéd by the us|
date/time stamp) and are not counted as data element types. If they are the only da
types, then the entity type should be dealt with as indicated in step 2 above.

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

Examine the remaining entity types as to whether they_are-a logical file on their own ¢
together, with one or more related entity types, they make up a logical file. Determining facto|

. The nature of the relationship(s) with anotherentity type (cardinality and optionality)
. The dependence or independence of the-entity type's existence
Both of these ideas are examined furtherbgelow. See sections 5.21.3 and 5.21.4.

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

P1.3 The nature of the relationship (cardinality and optionality)

o entity types, Project and(Employee for example, can be connected to each other via a relatiorn
bs".

e nature of the relationship determines how many employees can work on a project according t
bdel (0, 1, or more).and how many projects a single employee can work on (0, 1, or more).

ppose the business rule is that several employees can be used for a project (but at least one),
gle empleyee must work on one project exactly. In such a case we say that the relationship betwe
d Employee is 1:N.

If

ations can

er; e.g., a
a element

hich case,

r whether
rs are:

ntity types

ship; e.g.,

o the data

and that a
en Project

he_business rule was that not all employees have to work on a project, the "1-side" of the relation

ship would

be optional, and we would denote the relationship between Project and Employee as (1):N

In

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

5.21.4 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 asemtity deperdernt—As thetabtemsectionm5: 25 indicates; entity types Aard Btogetterfoym
one logicql file in FPA.

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

If a relatiohship between two entity types (A and B) is optional, it means that an A may exist towhich no Bs &
linked; e.d., as in the 1:(N) relationship between Project and Employee.

=

e

In such a fsituation, the idea of entity independence for entity type B plays a role in FRA/What happens to ﬂhe
optional dide of the relationship (in this case B) when we want to delete thé non-optional side of the
relationsh{p (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 aftef a
message requests confirmation in which it is stated that,all’\Bs will be deleted automatically with the
deletion of A)

(2) The deletion 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, whereaq in

situation (R) they are significant.

Before you are allowed to delete A in the latter;case, you will first have to delete all the related Bs on purpdse
or link thege Bs 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 in section 5.21.5 indicates, entity types A and B in FPA form one logical file in situation ({1),
whereas if situation (2) they each form a separate logical file.

In the example citing the,relationship between Project and Employee, Employee is normally entity independe
because if is not desirable to have employee data deleted if the data of a project is deleted.

=]

t7

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

The concgptof entity independence as it pertains to the relationship between A and B in a (1):N relationship
can also gﬁ@rmm
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:

(1) 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)

(2) 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
Inthe table on the following page, A and B are two entity types (not an FPA table and not akey-key @ntity) (see
section 5.21.2 point 1, 2, and 3) from the normalized data model that are connected\to each dther via a
relationship.
Table 2
Type of How to count A and B Condition
relationship
between A and B
(1) : (N) 2 LFs
1:N 1LF, 2 RETs, sum DETs
1 :(N) 1LF, 2 RETs, sum DETs I B is entity dependent on A
2 LFs If B is entity independent of A
(1): N 1LF, 2 RETs, sum DETs If A is entity dependent on B
2 LFs If A'is entity independent of B
1 : (1) 2 LFs
1:1 1LF, 1 RET; sum DETs
1:(1) 1 LE; 2. RETs, sum DETs If B is entity dependent on A
2 LFs If B is entity independent of A
Lggend: LE = 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.
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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
application B.

fogical Tile called Customer In application A.

Counting: Customer is an external interface Afile'for
Customer is an internal logical file for |application B.

application A.

Description:

Application A makes a copy of the logical file
called Customer for application B. This copy
exits application A.

Counting:
Customer is an internal logical file for
application A.

Creating a copy of Customer is an external
output. The copy of Customer is not a
separate logical file.

Application B processes the/copy supplied to
one or more of its own-internal logical files.
The data from Customer'is used one time only
(is consumed).

Reading inm)'ahd processing the copy of
Customeriis' an external input. The copy of
Customer'is used once only and is apparently
not aipermanent file. The copy is therefore not
a logical file for application B.

Description:

For functional reasons, application_ ™A
periodically makes an extract of the data.from
the logical file Customer (Customer))'so that
other applications can reference jit."Customer
remains within the boundary of.application A.
Differences can occur between the current
data in Customer and the data in Customer'.

Counting:
Customer is an “internal logical file for
application A.

Customer' is~also an internal logical file for
application:A.

Creating{Customer' is an external input if a
separate‘transaction maintains it.

Application B makes use of Customer'.

Customer' is an external interface file for
application B.
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Table 3 (continued)

Application A

Application B

Description:

Application A periodically makes an extract
from the logical file Customer (Customer') that
is subsequently distributed to other
applications. Customer' exits application A.

Counting:

Application B reads Customer' in and the file is
saved into a file Customer" without undergoing
any additional processing.

Customer is an internal logical file for
application A.

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

Reading in Customer' is an external lnput.
Customer" is an internal logical ‘fil¢ for
application B.

Description:

Application A makes an extract of the data
from the logical file Customer (Customer') that
is subsequently distributed to application B.
Customer' exits application A.

Counting:

Customer is an internal logical file for
application A.

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

Application B processes the data |from
Customer' in order‘to update one or mgre of
its internal logical files. The data is used one
time only (is<consumed).

Reading in and processing Customer' js an
external input. Customer' is now used| only
once and therefore does not contain any
permanent data. Customer', then, is not a
logical file for application B.

Nate:

6

Internal Logical files

In order to be perfectly clear, and in keeping with the above mentioned guidelines, a file created
several times or stored at difféfent physical places via the same logical processing and withl the same
layout, should be counted as‘ene transaction or as one logical file.

THis chapter will further-examine the data groups that the user considers to be a single logical unit anpd that the
agplication to be counted must maintain. Usually these data groups are recorded in a conceptual data model.
THe chapter will 'show which internal logical files must be identified within the context of FPA. The humber of

internal logicalfiles and their complexity contribute to the function point count.

6.l

IAtarna.

Definition of an internal logical file

An-sternal-Hogical-file—is-a-togical-grotp-ef-permanent-data-seenfromthe-perspestive—of-the—dsertl

L loaical fila jo o Ioaical arogin f anpmaapnant Aafa onnp frapn thn naronnetiin of fha jjong hat 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 practical situation illustrated in section 11.9.

6.2d

6.2.e

6.2.f

6.2.9

See the practical situations illustrated in sections 11.13 and 11.23.

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 for the user. You cannot simply assume a data model in third normal-form. The entity types(fro
5p1.
See the practical situations illustrated in sections 11.7, 11.8, and 11.9 too.

The maintenance of data (adding, changing, or deleting it) is of decisive significanee. Only data grou
uged and maintained in the application under consideration may be counted.

mieasured:

The file belongs to a different application. When such is thecase, the file is not an internal logical f
byt rather an external interface file, or an input transaction file to be counted as an external input.

The file is an internal logical file, but no maintenance functions have been defined for it when the

should have been.
The file is a technological solution and, therefore, may not be counted as an internal logical file.

For each internal logical file, expect atleast one external input, in addition to one external output
one external inquiry.

=

has been identified correctly'as’an internal logical file.

interim files, sort files; print files, spool files, and so on.

If the user-requests a restart-recovery mechanism for which (for example) a check-point data file
ng¢eded)do not include this file in your count. Additionally, do not count this file when determining t
complexity of the functions.

a

ngrmalized data model should be grouped at a conceptual level here. See the guidelines dnsection

PS

There are three possible reasons why a defined logical file is¢not maintained by the application

le,

-

e

or

an internal logical file is notraccessible to a user by means of an external input, determine whether it

Files introduced for téekhnological reasons should not be counted; e.g., work files, temporary fil¢s,

is
he

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
time.

on
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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, on

e 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 counted
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.

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

6.3 Determining the complexity of internal logical files

Récord types

6.3.d

bl HY 11 H [ Lesibtla lo b ool bl Liaibl ook
CUUTIITU as ait mnetiial tfoyivar T UTITy 1T UTS USTT T1as SPTUITTTU TTNITTIT TAPNUIUY as ad Udla Ui

file has been included for technological reasons (e.g., performance), then it may not be coun

Sometimes it is clear from the information requirements specified by the user that a file is
even though it does not appear in the conceptual data model. In such a case;-the file
counted as an internal logical file if it is the result of a functional requirement andcan be ma
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 unchangéd are not counted

logical files or as external interface files when a project function pointycount is being determi
enhancement project.

Data element types

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

All the data element types of the FPA tablés involved in the FPA tables ILF are counted toge
far as they are used and/or maintained-in the application to be counted.

If an internal logical file has been‘converted into several entity types as a result of normali

up. If the
ted.

necessary
should be
ntained in

As internal
ned for an

d as data

ther, in so

ration, the

number of data element types of the internal logical file corresponds to the sum of the dafa element

types (attributes) of the normalized entity types. In order to prevent double counting, the
attributes in the entity types compiled into the one internal logical file are not counted.

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

Equal te’the number of enclosed FPA tables for the FPA tables ILF
Eqdalto the number of enclosed entity types for all other internal logical files (see section 5.2

Complexity matrix

b referring

=N
~

Tabted-susedtodeterminethecomplexity fevetofamrintermatfogicat-fite:
Table 4
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
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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 chapger will further examine the data groups that the user considers to be a single logical unit and that tlhe
application to be counted uses, but which a different application maintains. Usually these data gréups qre
recorded |n a conceptual data model. The chapter will show which external interface files must be identified
within the [context of FPA. The number of external interface files and their complexity contribute 40 'the function

point court.

71

Deflinition of an external interface file

An externgl interface file is a logical group of permanent data seen from the perspective of the user that megts

each of the following criteria:

—

s used by the application to be counted
It js not maintained by the application to be counted
It }s maintained by a different application

—

s directly available to the application to be counted

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

considers|as a significant and useful unit or object.

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

Permanent means that the file remains in, existence after the application has used it so that it can be used

again, unl{fke data in other instances thatis "consumed", used once.
Used medns that the data is also actually made use of in the processes of the application.

Not maintained by the application-to be counted means that it is not possible to add, change, or delete data
the application to be counted.

in

Directly available to thelapplication to be counted means that the application concerned always has the currgnt

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

7.2

7.2.a

7.2.b

7.2.c

38

Counting external interface files

hermdeterminingextermatinterface fites, you shoutddepart froma conceptuat-datammodetimwitich
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.
7.2.d 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.

A b TS £1 —l ——t 1 . el £ Lec 4 1 T
7.4-.6 AT CALCITIAl TTIICTTalT THC TTTUSL DT Al TTICTTIal 10yitdl e Ul a UliTeTerit applitaturt.

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

7.2.g Entity types with constants, text, decoding, and so on that are referenced’in the application but
maintained by a different application are counted together once as a group |as one externgl interface
file (the FPA tables EIF). See the guidelines in section 5.20.

7.2.h  Sometimes it is clear from the information requirements specified by)the user that a file is jhecessary
even though it does not appear in the conceptual data model.. {f"such a file is made avallable by a
different application and the application to be counted always has the current data availablg from that
file, then the file must be counted as an external interface file.

7.2.i A logical file may be counted as an external interface file in an application only when iff is not an
internal logical file for this application; i.e., in an application that does not maintain the logicallfile.

7.2.j  When determining the application function point.€ount, count a logical file used communally py several
sub-systems of the same application once, either as an external interface file or as an internal logical
file. A logical file can be counted as an external interface file only if the boundary of the application has
been crossed.

7.2.k  When determining a project function“point count, count a logical file used communally by sgveral sub-
systems of the same application(either as an external interface file or as an internal logical file for each
of these sub-systems, if these sub-systems are realized in a corresponding quantity of syb-projects
carried out more or less in‘parallel, and these sub-systems have been constructed in such p way that
they must be able to eXist'independently; e.g., because of a phased implementation of the @pplication
or because of functjenal reasons.

If the application is maintained and supported as a whole after the completion of the separate projects, this
logical file is.counted as indicated in guideline 7.2.j when the application function point count is being
determined.

7.21 The éxternal interface files of an existing application that remain unchanged are not cpunted as
external interface files when a project function point count is being determined for an enfjancement
project.

Tgble)s 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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ILF

EIF

= Internal logical file
= External interface file

= The asterisk indicates that logical files cannot just be used. There must always be
application that is responsible for maintenance.

7.3 Determining the complexity of external interface files

7.3.a

7.3.b

7.3.c

Data element types

an

Only those attributes used in the application to be counted are counted as data element types.T
mieans that not all attributes are counted per se.

All the data element types of the FPA tables involved in the FPA tables EIF are counted-together in
far as they are used in the application to be counted.

If @n external interface file has been converted into several entity types as a result-of normalization,
n:{)mber of data element types of the external interface file corresponds to the\sum of the data elem

types (attributes) of the normalized entity types. In order to prevent deuble counting, the referr
attributes in the entity types compiled into the one external interface file are’not counted.

Record types

7.3d

The number of record types for determining the complexity of an external interface file is:

Equal to the number of enclosed FPA tables for the FPAtables EIF
Equal to the number of enclosed entity types for all ether external interface files (see section 5.21)
Complexity matrix

Table 6 is used to determine the complexity level of an external interface file:

Table 6
DET /4 \¥-19 20-50 51+
RET
1 L L A L = Low
2-5 L A H A = Average
6+ A H H H = High

DET~ "= Data element type

=

S

he
nt

ng

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 external

interface file should be valued as low.

8 External 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:

Cq

Arn

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

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

external input should be considered unique when it:
. consists of a set of data element types different than all otherexternal inputs, or
. consists of the same set of data element types, but requires a different logig
processing

ogical way of processing is:

a method specified by the user in order to effect asdesired result. This means the following
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 see w
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 (among ot
that should bé carried out to determine whether the data entered is correct.

ogical way of processing is considered different when:
. othérjinternal logical files are maintained or referenced
. the same internal logical files are maintained, but there are different algorithms, c3

and/or validations

Different technological solutions chosen to realize the same logical processing do not meg
logical way of processing is different.

on or that

al way of

within the

hether the

her things)

Iculations,

n that the

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

. The function has an autonomous meaning to the user and fully executes one
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

complete

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

See the practical situations illustrated in sections 11.11 and 11.22.

8.2.b

See the practical situation illustrated in section 11.11.

8.2.c

8.2d

See the practical situation illustrated.in section 11.11.

8.2.e

8.2.f

8.2.9

Count each input of data in so far as it:

islan elementary process and

has been specified by the user and

is|lunique in the application to be measured and

crpsses the external boundary of the application and (usually)

results in an addition, change, or deletion of data to, in, or from an internal legical file of the applicati

When an external input maintains several internal logical files (adds, changes, or deletes data), if
cqunted as a single external input if the user sees it as a whole-and the opportunity to maintain each
the different files individually is not provided.

If linternal logical files can be maintained individually, then at least one external input is counted
edch internal logical file.

Cpunt both the input of data the user enters directly and the input of data originating from ot
applications (e.g., in the form of an inputfile or a message). An external input can be activated by

adtomatically.

External logical files with_functionally permanent data may not be counted as external inputs, but
external interface files,

pect at least_one external input for each internal logical file, though usually there will be sever
pbnsult with the-user when external inputs are lacking.

E
C
An input,.screen on which different functions can be carried out (add, change, or delete) counts
different’individual external inputs.

N

is

of

for

er
a

uger or by a different application. It can*also be activated automatically; e.g., a batch function started

al.

See the practical situation illustrated in section 11.10.

8.2.h

8.2.i

8.2,

42

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.

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 i
has been explicitly specified as such.

f it

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

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

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

If data to be changed or deleted is presented as part of the change or delete function of an internal

Sqe the practical situations illustrated in sections 11.10, 11.22, and 11.24.

8.2.0

Sqe the practical situation illustrated in section 11.10.

82.p

Sqe the practical situation illustrated in section 11.10.

8.2.9

8.2.r

Sqe the practical situations illustrated in sections 11.13 and 11.23.

8.2.s

8.2t

Sqe the ‘practical situation illustrated in section 11.11.

fogicatfite; thermthis presentationmof data s consideredto mmake upa part of theextermatinput and is
not counted separately as an external inquiry.

The same applies when data is made visible automatically on a change screen;’e.g., when|data in an
input file is presented successively. It is not an external inquiry, but a part of‘the external input.

If the external inquiry is specified separately, then "functionality".is’being supplied to the usefr, in which
case an external inquiry is counted. If retrieved data can then\be changed using a changg¢ function,
both an external inquiry and an external input are counted.

If an external input consists of several input screens because not all the data required can e entered
onto one screen, count this as one external input. If each input screen can also be used geparately
without having to go through a pre-arranged sequence, however, then count a separate external input
for each input screen, provided that each>screen can be considered an elementary process$ in and of
itself.

A time-delay between the input ahd processing of data is not a reason to identify additiongl external
inputs.

Entering data to control an external input, output, or inquiry (e.g., selection data) is not codinted as a
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 different application
results in‘several external inputs if different kinds of logical processing have been specified as a result
of the.data. In other situations, this can occur when several record types have been defined within the
tranSaction file or when different processing codes have been defined within one record type

8.2 Countoneextermamput-whemn the—mnput—of datafor the—same fogicat processing takes place via
different media.

8.2.v  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.

8.2.w 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 a non-
unique selection criterion. This means that characteristic data is shown of the items of the entity 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 this. See
section 5.16.

See the practical situation illustrated in section 11.22.

8.3 Determining the complexity of external inputs

8.3.a

8.3.b

See the practical situation illustrated in section 11.6.

8.3.c

8.3d

See the practical situation illustrated in section 11.22.

8.3.e

8.3.f

8.3.9

File typeq refefenced

Data element types

Cpunt all data element types (data and/or control information) that cross the boundarny-of the
application to be counted.

Copunt the way to get to a function and the way to start it (e.g., menu selection and, function keys) as
one data element type, regardless of the total number of keys.

If [several functions can be carried out on an input screen (e.g., add, change, and delete), then coulint
thle relevant number of data element types for each function.

If [several screens are used for an external input (e.g., first_a _screen into which selection data|is
entered and then a change screen), the combination of the scréens together must be considered as a
whole when counting data element types, because the function is a single elementary process.|If,
however, the selection data is not uniquely identifiable and\the user must first choose the desired itgm
frpm a number of items of the entity type selected, then you must count a separate external output.
(Yee guideline 8.2.x.)

If [there are data element types for errort.messages as well as for other messages, or if there ig a
separate screen to display messages,.then count as indicated in section 5.14.

If ladditional data is to be displayed in response to an input, then the data element types displayed
mpust be counted as a part ofithe external input. (An example of this kind of additional data i a
function "Update customer~data" in which a customer number is entered and, for the purpose|of
verification, the application displays the customer's name and address, after which a user can enter
thle rest of the data.)

If[a header recordyand/or a trailer record with check data appear(s) in a transaction file (e.g., tqgtal
amount or totaknumber of records), then this data is also counted as data element types (if requested
by the user)-

number of referenced logical files involved in the valldatlon of the input and/or in the executlon 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

8.3

44

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.)

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 =Lo6w
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 referencefl depends
on the phase of the application's life eycle. 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 in size or requires\further data processing. The chapter shows which external outputs must bg¢ identified
in [FPA. The degree towhich external outputs contribute to a function point count depends on their qyantity and
their complexity.

9.1 Definition of an external output

An external output is a unique output recognized by the user that crosses the application boundary. |t varies in
sizeCand/or further data processing is needed for it. It is a function that the user must see as an glementary

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 type is not present optically)

(b) the data element type does have a value in the logical file, but it isrnot’relevant
to the user

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 external outputs:

. Referencing logical files

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

. Providing further data processing such as algorithms;, calculations, and/or validations.
Example: When reporting about all the employees in an organization, the logical way of processing
contains the algorithms needed to calculatesthe total number of fixed employees, employges

under hourly contracts, and all employees.

A logical Way of processing is considered different when:

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

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

Dffferent technolegical solutions chosen in order to realize the same logical processing also do mot
miean that the logical way of processing is different.

A selectioh value is:

alseléction on the same field(s), but with a different content. Do not confuse this with a selection jon
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 one complete
processing of information. In other words, it is self-contained.

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 ddta| about the
consumption of users who live in a certain area. Selecting the users who Jivein the area
desired, searching for the consumption data, constructing the output file, and sending the file
are considered a whole. From the user's perspective, the application is,in\a consigtent state
only when all the steps have been executed.

External outputs encompass both output products that go directly to the user-inithe form of rgports and
messages, as well as data flows that go to other applications via an on-line link or'via an output file.

Only the domain of the output product is fixed for external outputs. The size of the output product| however,
ddes not have to be constant at all, unlike external inquiries in which the size of the output product is|constant.

9.2 Counting external outputs

9.2.a Count each output of data in so far as it:

. is an elementary process and

. is unique in the application to be measured and

. crosses the external boundary of the application and

. varies in size, or requires further data processing (see the definition in section 9.1).

Sqe the practical situations illustrated.in sections 11.13, 11.19, 11.20, 11.21, and 11.22.

9.2.b Count both output preducts supplied directly in the form of reports and messages to thg user and
output products supplied as output files and messages to other applications.

Sqe the practical situation-illustrated in section 11.14.

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

. The.output of an external output may vary in size
. Anh. external 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 of further data

processing (such as the calculation of data)

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

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

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

external input.

See the practical situation illustrated in section 11.12.
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9.2.f  Expect at least one external output for each internal logical file. Consult the user when external outputs
are lacking.

9.2.g An output product can comprise several external outputs. A single output product contains several
external outputs when:

. the output product contains different logical layouts (see the definition of "logical layout" in section 9.1)
and these logical layouts can be retrieved individually, or

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

th

t have come about as a result of individual Ingir‘nl PLOCESSEs, but-that have been combined forthe

S4

Retrieved

priinted.

Individual
w

Sé
See the p
92h A
92i O

lo
See the p
9.2 It

di
See the p
92k C

9.21 A

th
e

logical processes are said to be activated when the different parts report about a_different object
hen they come about as a result of other logical files. In this case, we talk about/individual logigal
prlocesses that result in one combined output product that can be retrieved with,ene command for the

output, unless a different or an additional logical processing is needed for each sort sequence.

This is the case, for example, when several-record types appear in the file or when the output

byt introduced simply because of\the technology are not counted; e.g., spool files.

ke of user friendliness.

individually means that the user has the opportunity to control or select which parts are going to pe

or

ke of user friendliness.
actical situations illustrated in sections 11.15 and 11.17.

report that has the same logical layout but that can be sorted in several ways counts as one exterpal

Litput can be intended directly for a user, a different application, or an external storage media. If the
pical layout and the logical processing are identical, count.itas one external output.

actical situation illustrated in section 11.12.

may be necessary to count a transaction file. for a different application as several external outputs.
of
fferent logical processes has been physically compiled in one external output file.

actical situation illustrated in section:19,14.

bunt only the external outputs that the user has asked for. Output products not requested by the uger

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

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

At use the file, however, do count this data as an external interface file and, therefore, not as jan
ternal input.

9.2m If

92n M
th

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

ssages'(e.g., error messages) that say something about the execution of one function are linked| to
t-one external input, output, or inquiry. They are not counted as individual external outputs, but gre

See the practical situation illustrated in section 11.5 too.

9.2.0 An output product with error messages or messages pertaining to the execution of different functions
or to the repeated use of the same function is counted as one or more external outputs.

9.2.p An output product that is the logical result of maintenance to internal logical files (e.g., a transaction
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 separately.

See the practical situations illustrated in sections 11.19 and 11.22.

9.2.r If a header record and/or a trailer record with check data appear(s) 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 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).

9.2.s If the user has the option to start several functions (either individually or in combinatién); in| which the
combination of the functions is more than the sum of their parts, you will have combination effects to
contend with. Deal with the situation in the following way:

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

. In principle, only one additional external output is counted for all pessible combinations, urjless there
are different logical processes for certain (groups of) combinations. In such a case, an|additional
external output is counted for each (group of) combination(s) for which a different logical prgcessing is
needed.

Sqe the practical situation illustrated in section 11.18.

9.2.t  Showing a list from which a user can make a selection (e.g., a selection screen, pick functiop, pick list,
or pop up function) must be counted as an external output if explicitly requested by the user, provided
that the data originates from a logical file andwnot from an FPA table. Showing a list is not gn external
inquiry because the size of the list is not known beforehand. Any selection opportunity present is not
counted as a separate function. See section'5.16 for a further explanation.

Sqe the practical situation illustrated in sectiony11.20.

9.2.u Do not count any additional functions or data element types for being able to browse or scrpll through
produced output. See section 5:17 for a further explanation.

Sqe the practical situations illusirated in sections 11.21 and 11.22.

9.2.v  If a function results_ in output products whose contents are the same but that have been stated in a
different language;y then the function is counted as one external output because the outpuf{ products,
although different in language, nevertheless consist of the same set of data element fypes, and
processing Cis *the same for all output products. Multilingualism is valued via generpl system
charactefistic number 7, End-user efficiency.

9.2.w Even\though there may be several output products, there can nevertheless be only ong external
output. There is one external output when:

a) the output products have the same logical layout (see the definition in
section 9.1)

and

b) 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

9.3.a

Data element types

All data element types (not their possible values) that appear in the output product generated by t
external output are counted.

See also the practical situations illustrated in sections 11.16, 11.19, and 11.22.

9.3.b

See also the practical situations illustrated in sections 11.12, 11.16, 11.19, 11.22, and 11.24.

9.3.c

See the practical situation illustrated in section 11.12.

9.3.d

See the practical situation illustrated in section 11.16.

9.3.e

9.3.f

Fixed datd such as message headers, columi descriptions, literals, and constants are also not counted

Error megsages or other messages generated by the external output are counted together as one additio

See the practical situation illustrated in section 11.16.

9.3.9

See the practical sifuations illustrated in sections 11.19 and 11.21.

9.3.h

9.3.i

9.3

50

he

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

pgriod of printing) at the level of data element type that must be entered {0 produce output are coun
ag data element types for the external output. Control information appearing on the output itself
cqunted double. Bear in mind that counting is done differently when the control information pertains
an external inquiry. (See section 10.3.)

All address data at the level of data element type that indicates for whom ,or_for which device
miedium the output is meant is counted.

Al process data making up a part of the output product (e.g4,averages, results of calculatio
subtotals, and totals) are counted as data element types.

If [logical files must be referenced for an external output, the data element types appearing a
refferenced there are not counted. Only data element types that cross the boundary of the applicati
are included to determine the complexity.

Sfandard data such as system date and page-humber are not counted as data element types.

data element types.

data element type. (See seCtion 5.14.)

Flinction keys used’to navigate through the output are not counted as data element types.

If [a header record and/or a trailer record with check data appear(s) in a transaction file (e.g., tg

d
is
(o)

—

or

NS,

hal

tal

arhount or total number of records), then this data is counted as data element types (if requested

by

the user).

File types 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.

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

ed

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 o

fa
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number of transactions: this external output is bound inextricably to the external input for processing

transactions.

9.3.k The FPA tables ILF and FPA tables EIF are not counted as a referenced logical file

9.3.

TH
h3
wih
fu

10

Arn
dig
fu

complexity of external outputs is being determined.

counted. Determine whether these types of files are an alternative for an internal logical

when the

Files such as temporary files, sort files, and print files introduced for technological reasons are not

file or an

external interface file. If such is the case, count these underlying logical files towards the complexity.

——Complexity mmatrix

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 H = High

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

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

10 External inquiries

is chapter further examines user requirements pertaining to output that an application produces. T
s been fully determined in size beforehand and does not require further data processing. The cha
ich external inquiries(must be identified in FPA. The degree to which external inquiries cont
nction point count depends on their quantity and their complexity.

.1 Definition of an external inquiry

tributes an output fully determined in size without further data processing, as a result of the in
nction that the user must see as an elementary process.

H depends
nal output

his output
ter shows
ibute to a

externalinquiry is a unique input/output combination recognized by the user in which the application

put. It is a

An external inquiry must be considered unique if:

©l

. the input part of the external inquiry consists of a different set of data element types than the

input part of all other external inquiries, or

. 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

SO/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
been authorized to query this information.

A logical Way of processing is considered different when:
o other logical files are referenced
. the same logical files are referenced, but there are other validations

Dffferent technological solutions chosen in order to realize the same Jogieal processing do not mejan
thiat the logical way of processing is different.

The data ¢f the input part of an external inquiry must identify the desired\output uniquely. Additionally, the sjze
of the output must be fully determined in size.

Further data processing is, in this context, the execution of algorithms or calculations made on data that hgve
been retrigved from logical files before information is shown.

A function|is an elementary process when two conditions @re satisfied:

. The function has an autonomousimeaning to the user and fully executes one complg¢te
processing of information. In otherwords, it is self-contained.

For example: Consider a case in which data of a product is inquired about on the basis of its prodiict
number. The entering of\the product number and the displaying of its corresponding produlct-
data 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: The-execution of only one of the two steps above would leave the application in jan
inconsistent state, seen from the user's perspective.

10.2 Counting.external inquiries

10.2.a
3 is an elementary process and
. is unique in the application to be measured and
. crosses the boundary of the application

10.2.b External inquiries can pertain to inquiries originating directly from the user or from other applications.
10.2.c 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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e the practical situation illustrated in section 11.21.

:2005(E)

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 is 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 i as such.
Therefore, an external inquiry must not be counted when the function is, for example{. one part of a
two-part data entry.

10.2.f The input part of an external inquiry may not be counted as an external input.

Sqe the practical situation illustrated in section 11.21.

10.2.g The output part of an external inquiry may not be counted as an external eutput.

Sqe the practical situation illustrated in section 11.21.

10.2.h An external inquiry must include the entering of data in ordér to control data processing; e.g., the

Se
10

Se
10

Se

10

data entered.

entering of selection criteria. By definition, uniquely identifyiig data must always make up a jpart of the

e the practical situations illustrated in sections 11.19 and\11.21.
.2.i Use the features below to distinguish betweern*an external inquiry and an external output:

. The size of an external inquiry's. qutput must be completely determined and

. The input of an external inquiry should consist of a search argument that is unjque in its
identification and

. The output of an external inquiry may not contain any data that has come about as ja result of
further data processing and

. Changes to internal logical files may not occur when an external inquiry is executed

e section 10.1 for more.about further data processing.

.2.j Do not count'any additional functions or data element types for being able to browse or scrpll through
produced.ouiput. See section 5.17 for a further explanation.

e the practical situations illustrated in sections 11.21 and 11.22.

.3 Determining the complexity of external inquiries

34 ldse the fnlln\A/ing method to determine the (‘nmlnlnyify level of an external innll Iil"\ll'

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.
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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
2 L 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 availability of data regarding the number of data element types and file types referenced depends
o}

the phase of the application's life cycle. If this data is not known, an identified external inquiry
should be valued as aVerage.

11 Pragtical Situations and their solutions

The practical situations 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 maintenancg functions
counted for this?

Discussion
D¢ not count a function for the log-on procedure. The authorization table (that contains the passwaqrds) is an
FRA table and is included as a record type in the FPA tables ILF when logical files)are counted. Changing the
auythorization table is not counted as a separate function because one external input, one external dutput, and
one external inquiry is normally counted for the FPA tables ILF.
Sglution

Consider the authorization table as an FPA table.

D@ not count a function for the log-on procedure.

References

Sge guideline 6.2.1 and sections 5.9 and 5.20.

11.2 Specific authorization functions
Prioblem

The file "Employee"” in a time registration and planning system contains personal data and indicatgs whether
someone is a project leader,\a’supervisor, or an employee. An employee can be authorized to fuffill one or
several of these roles. The'‘eombination of these roles determines which transactions the user can| carry out.
Fgr example, only the project leader can add activities to a project, whereas other project membgrs are not
authorized to do this:

Should the file Employee be counted when determining the complexity of the transaction "add activitjes"? After
all} is this not.a’form of authorization?

Discussion

Inlarder 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 generator and query facility

Problem

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?
Discussign

The query facility and the report generator fall outside the boundaries of the system to be developed~They are
not included in the count when determining the project function point count or the application function pdint
count.

Solution

The query facility and the report generator are not included in the function point countvwhen determining the

application function point count or the project function point count of the application to)be developed.
References

See sectign 5.11 and guideline 10.2.d.

11.4 Hel

Problem

A number

General information about the application can be ‘@btained by striking the PF10 key; e.g., information ab
which mddules exist and about the relationship- between them. Specific information about a particu

transactio

value range of the different fields.

The user

How is thi

Discussign

According
informatio
because

about the ppplication.

The complexity of such external inquiries is always valued as low.

Solution

p functions

of help screens are to be installed in an appli¢ation to be developed.

h can be retrieved by hitting the PF9 Key; e.g., information about which fields must be filled in and {

tannot maintain these help texts.

5 help facility counted?,

to the guidelinés, help screens are valued as external inquiries. The number of types of h
h determines the number of functions. In this situation, there are two kinds of help informati
e PFQ key provides help information at screen level and the PF10 key provides help informat

ut
lar
he

blp
on
on

Count this help facility as two external inquiries of low complexity.

References

See section 5.13.
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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

|nr1|||ry’7

Discussion

THe different error messages are not seen as separate functions, but as part of the extefnal input,|output, or
inquiry involved.

THe field where the error message is displayed must be counted as a data element type for th¢ function.
Therefore, do not count the number of different messages!

Sglution
N¢ additional functions are counted for error messages.
References

Sge guideline 9.2.n and section 5.14.

11.6 Menu structures
Problem

An application has the following menu structure.

Main Menu
(¥ 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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How shou
Discussid
The ment
however,

appears t

Solution

Three external inputs are counted in this example: add, change, and delete customer data. The input

customer
is counted

The menu

References

See the g

11.7 FPA tables

Problem

For a salg
partof ad

Product:

Add Customer Data
Number T XXXXXX
Name N (<)
Address R )}
Zip Code (9
City i (8)
Credit Limit (M

d the menu structure be counted?
N
structure is not counted when you are establishing the number @f. functions. The "Choice" fie

is counted only as one additional data element type for the uhderlying functions, even though
vice.

data has seven data element types as indicated by the digits in parentheses. The customer numf
only once, just as the "Choice" field.

hidelines 8.2.m and 8.3.b and'section 5.15.

s system, that records and supports sales activities, the following entity types have been defined
ata modehin third normal-form:

product number (consists of: product group number, sequence number)

58

description

country of origin (code)
buyer number

price

vat code

Id,
it

of
er

structure is not counted when establishing-the number of functions. Nevertheless, one data elemént
type is codinted for the menu structure (the "Chojce* field).
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Country: country code

name of country

VAT Rate: vat code

vat rate

effective date

:2005(E)

Byyer- payernamper
buyer name
Fynctions are available for each of the entity types in order to add, change, deléte; and query data.
Additionally, a report with all the occurrences or specimens of data can be printed for each entity typg.
Should these files be considered internal logical files? And is an FPA tables ILF ‘or)an FPA tables EIF present
hare? If so, what is its complexity?
Discussion
Within the framework of section 5.20, the entity type VAT Rate ischot'an FPA table, but an individyal internal

logical file. Product is also an individual internal logical file.

Be
fu
m

TH
fo
th
ta

internal logical files, the complexity of the-FPA tables ILF can be determined (low).

Cq
th

S¢

Cq

cause the entity types Country and Buyer are used only, for:decoding the codes and numbers useq

hintained about the buyers.

ble type makes up the number of data\element types of the FPA tables ILF. Via the complexity

e number of entity types of which the FPA tables ILF consist.
lution

unt three internaltogical files:

One internal logical file for the FPA tables. There are four data element types (country COdI

Complexity is therefore low.

References

See sections 5.20 and 5.21 and guidelines 6.2.a and 6.2.1.

11

.8 Denormalization

(i.e., they

fill a secondary function), they should be considered an FPA table. No additional information, for example, is

ere is an FPA tables ILF because all the entity, types can be maintained. Its complexity is determined as
ows: The total number of entity types (two:~Country and Buyer) determines the number of recond types of
e FPA tables ILF. The total number of data.element types (four in all) of the different entity types ¢f the FPA
matrix for

unt one external input, one external output, and one external inquiry for the FPA tables ILF, redardless of

Produgticonsists of one record type and seven data element types. The complexity is therefpre low.

VAT Rate: consists of one record type and three data element types, so that the complexity ig low.

, hame of
d Buyer).

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

se

©l

ction 5.21.3 for information about the notation method.)
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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 librarys-business—rale-is-that-a-Beek—ean-be-deleted-onby-ifatoan

is no longer linked to it. %l

Does this [case involve one or two logical files? LOAN

Discussign

Book and|Loan have a 1:(N) relationship. According to the table in section 5.21.5, the number of logical fileq is
determined on the basis of entity dependence. Because the library may delete a Book<enly when a Loan is [no
longer linked to it, we can conclude that Loan also has a separate significance to-the application apart frgm
Book and] therefore, is entity independent from Book. (See situation 2 in the disgUssion about (in)dependence
in a 1:(N) relationship in section 5.21.4.) There are, then, two logical files.

Solution

Count twolinternal logical files.

References

See sectign 5.21 and guideline 6.2.a.

11.8.2 1:(N) with dependent existence

Problem

The normplized data model of a library application shows that there is a 1:(N) relationship between the enfity
types Book and Loan. A book does nptshave to be loaned out and, so, optionality is a factor in the relationship.
If a loan i made, it always relates t0 ane Book (no optionality).

The business rule of this libracy; however, is that if Book is taken from the collection (is deleted), the library is
no longer jnterested in Loan"and, therefore, it may be deleted automatically when Book is deleted.

How many logical files must be identified in this case?

Discussign

A 1:(N) reIationship exists between Book and Loan. According to the table in section 5.21.5, the number|of
|Ogica| fl!\, Hr<s nln{nv-m nnrl on <|-|v\r\ haci is nF +hn nn+|» daoanoandaonca Roacalica o Dr\r\l cah nlumnm hao Ar\|r\|'r\r~| d

TO— Tt To—IoToroT _y o PO CTTCC T DT COToC o DO o oo y o oT— O oottt

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.

ISO/IEC 24570:2005(E)

INVOICE HEADER

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
giyen moment to delete the Invoice Header, the Invoice Lines are also
adtomatically deleted.

How many logical files should be distinguished here?

Discussion

INVOICE LINE

Inyoice Header and Invoice Line have a 1:(N) relationship. According to,the table in section 5.21.5, the number
of|logical files is determined on the basis of entity dependence. Bégause of the business rule that gny Invoice
Limes linked to the Invoice Header are deleted automatically when the Header is deleted, we can conclude that
Inyoice Line is entity dependent in regard to Invoice Header. (See situation 1 in the discusgion about
(if)dependence in a 1:(N) relationship in section 5.21.4.).There is, then, one logical file called Irfvoice that

contains the entity types Invoice Header and Invoice Line;
Sglution

Caqunt one logical file with two record types.

References

Sqe section 5.21 and guideline 6.2.a.

11.9 Counting logical files (data functions)
Problem

Bglow a part of @’ndrmalized data model is illustrated.

© ISO/IEC 2005 — All rights reserved
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TAXPAYER
4 g
STANDARD LETTER ADDRESS RECEIVED PAYMENT
MAILING LIST CONTACT PERSON ALLOCATED RAYMENT
TAX TYPE TAX ASSESSMENT

2 9 ’

TAX TO'BE PAYED

Figure 3

This data model was made on the basis of the following user specifications.

All of the ¢ntity types named are‘maintained by the application.

The entity| type Taxpayerscontains the taxpayer identification number, the name, the date of birth, and some
personal information abhout’a taxpayer.

A taxpayef can havesseveral addresses. For example, in addition to a home address (the minimum that muyst
be present), antinvoice address and/or a post office box number may also be identified.

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.

Tr?mwmmmﬂimmmves of the
tax department who can act as a contact person for a taxpayer. A particular contact person is-assjgned only

when a taxpayer asks for advice. From that moment on, the taxpayer is always spoken to by the'same person.

In|principle, a taxpayer is entered into the system only when he is required to pay one“or-more kinds of tax.
THe taxpayer can be deleted as soon as he is no longer registered for a Tax Type (i.e.,"all the expiration dates
in [the linked entities of Tax To Be Paid have elapsed or, in other words, the taxpayer is no longer|obliged to
pay the tax) and no Received Payments are linked to the taxpayer anymore. When deleting the taXpayer, the
entities Tax To Be Paid are deleted automatically, provided that no Tax Assesshients are linked to it still.

A [Tax Assessment is archived via a batch function one year after it has)been paid in full. The 3grchive file
created contains the taxpayer identification number, the type of tax involved, the period the tax covers, the
amount of the tax, the date on which the assessment was sent, and‘the date on which the assesgment was
paid in full. When the data is recorded in the archive, the Tax Assessment is deleted immediately together with
the¢ Allocated Payments linked to it.

A Received Payment can be deleted only if the full amount\has been allocated and Allocated Paymgnts are no
longer linked to it.

Finally, a Tax Type may be deleted only if it does pot have any Tax To Be Paid still linked to it.

Hgw many logical files are present in this normalized data model? Are there any historical files?

Discussion

Tq analyze this data model, you, should assume the denormalization rules given in section 5.21[ The first
guestion that must then be pesed is whether any FPA tables are present. The description of the entity types
shiows that only the entity type-Standard Letter meets the criteria for an FPA table. The only entity type whose
status is ambiguous and~can be discussed in this regard is Tax Type because it contains an gmount, in
addition to a code and-a~description. This means that it contains dissimilar kinds of data; i.e., it is not just
meant for the translation of the code.

In|keeping with the denormalization rules, the next question that should be asked is, "which entity types contain
kely-data only'? In this data model, the entity type Mailing List contains key-data only. The entity typg Allocated
Pgymentionthe other hand, contains the paid amount allocated to a Tax Assessment, in addition to reference
kelys; eonsequently, Allocated Payment does not meet this requirement. The entity type Tax To Be Paid also
contains more data than just key-data.

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.

Consequ
logical file|
file now al

The relat
descriptio
linked to i
conseque

The relati

deleted only if it does not have any Tax To Be Paid entities attached to it. Tax, To)Be Paid is therefore en

independs
Now that
conclude

record typ

As we hd

whether this entity type is an internal logical file in and of itself, we must investigate its 1:(N) relationship W

Allocated
there are
independs
record typ,

Earlier we
Assessmg
any Alloca

archived and deleted. This means/that an Allocated Payment is entity dependent on Tax Assessment. T|

Assessmg

As indicat
not have
internal lo

The probl
entity type
the comp

4l - - n Daiel by ol ol 4 - ol dlo £ loal b bl H
Imry, TaA TU DT T diU TS TITUly UTPUTITTUTTIU UTT T aApayTl dril, UTciTiUTT, UTITUTTYS U T Sallic 1TItTl

50 depends on the relationships of Tax To Be Paid.

n above shows that an entity Tax To Be Paid may be deleted only if no Tax Assessment entities 3
ntly be considered entity independent in relation to Tax To Be Paid.
bnship between Tax Type and Tax To Be Paid is also a 1:(N) relatiopship. A Tax Type may

nt from Tax Type.

ES.
ve seen, Received Payment is entity independent~in’regard to Taxpayer. In order to determi

Payment. The problem description above shows that a Received Payment can be deleted only
no Allocated Payments attached to it anymore. This means that Allocated Payment is en
nt in regard to Received Payment. Received Payment is therefore an internal logical file with o

a)
<.

indicated that Tax Assessment is'entity independent in relation to Tax To Be Paid. Additionally, T|
nt still has a 1:(N) relationship.with Allocated Payment. According to the problem description abo
ted Payments linked to a Tax-Assessment are deleted automatically when the Tax Assessment

nt and Allocated Payment-together, therefore, make up one internal logical file with two record typ

ed above, Tax To-Be™Paid is entity independent in relation to Tax Type. Additionally, Tax Type dg
any relationshipsywith other entity types and is not an FPA table. It is therefore an independ
pical file with @ne record type.

in therdata model. It is, however, required by the user. The composition of this file is different t

bunted for it

al

as Taxpayer and Address. Whether any more entity types should be included in this internal logi¢al

onship between Tax To Be Paid and Tax Assessment is a 1:(N) relationship./The problgm

re

anymore. Therefore, Tax Assessment has an autonomous meaning to this application and shotild

be
ity

all the relationships of Taxpayer, Address, and Tax To Be™Paid have been analyzed, we dan
hat Taxpayer, Address, and Tax To Be Paid, together, make Up one internal logical file with three

ne
ith

if
ity
ne

ES.

es
nt

bm description above shows that a file with historical data does exist. This file is not included as jan

n

psition of the other internal logical files, so that a separate internal logical file with one record type

must be ¢

64

© ISO/IEC 2005 — All rights reserved


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

Solution

Count internal logical files as indicated below.

ISO/IEC 24570:2005(E)

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 ILF
Mailing List Not counted
Historical Tax Assessment 1ILF 1

Sge sections 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 application provides the user with the option to maintain product data via the screen below.

Product Code

Color
Material

Product Description

Maintain Product Data

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.
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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
fundamen
must be in

Displaying

tally from the other two above. If the user considers the stock data file as an individual file,.this'd
cluded in the count when determining the complexity of this particular external input.

or delete product data. Only when the user's objective is to query the product data with this function should

displaying
Solution

Count thre

of data be counted as a separate external inquiry.

e external inputs.

References

See sectig

1111 C
Problem

A file with
from anot

01 = Cash
02 = Cash
03 = Sale
04 = Retu
05 = Cash

06 = Cash

n 5.7 and guidelines 8.2.g, 8.2.n, 8.2.0, and 8.2.p.

bunting a transaction file

shop transactions is input in a Retail-Management Application. Codes distinguish one transacti
ner in the application. The codes are'as follows:

sale counter

return counter

on account counter
‘N on accounfcounter
sale, delivery other

return, delivery other

product data is the third external input. From a logical standpoint, this function also diffirs

product data is not counted as a separate function because the user's objective is.to’add, chanﬁe,
he

ta

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.

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

19 and 16 : Inventory differences, journal entry data, and stock data
2 : Stock data

Hgw many external inputs should be counted here?

Discussion

In[this situation, particularly through the updating of different logical files, categories are made qf different
Ié)iical processing that can be identified. The transaction codes and what they stand for he¢lp in the

egorization of the logical processing. The following external inputs are identified for procgssing the
trgnsactions:

1. Processing transactions that pertain{o' "counter activities" (transaction codes 1 through 4)

2. Processing transactions that pertain to "delivery other" (transaction codes 5 through 8)

3. I13‘r1c)Jcessing transactions that pertain to stock updates in the warehouse (transaction codes|9 through
4. Processing transactions that pertain to inventory differences (transaction codes 15 and 16)

5. An external‘input for processing the initial stock (transaction code 20)

Sglution

Cqunt 5.external 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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Menu of Reports on Time Registration
T - Time Registration Report
S - Status Report

Choice

The Time
shows alli

The destir

As far as
same whe
Status Re

Is the reprt on paper a different external output than the one on screen or than the output to a file? How ma

external o
Discussid

The criter
external o
set of data

The probl

Additional
element ty
logical prd

ocreen 1

Registration Report shows time registration data that has been entered, whereas the Status_Rep|
5t with the status of the time registration forms.

ation should be entered on screen 2.

Destination

F(ile),
S(creen), or P(rinter)

File Name

Screen 2
the layout and the attributes displayed are concerned, the Time Registration Report is exactly f

bort.

Litputs are there? Is an external input.coeunted for entering the destination?
N
on used to determine the(humber of external outputs is that each external output must be unique.

element types for the,application concerned.

pes, ftegardless of the destination. The problem description does not indicate that there is a differ
cessing for the different media to which the report can be sent. The Time Registration Report

therefore

y, the layout of the Time Registration Report in this example consists of the same set of dIta

he

ther it is printed on paper, displayed on a screen, or exported to a file. The same is also true for the

ny

An

utput is unique if no other.external output exists with the same logical processing and with the same

em description{above shows that the Status Report contains different information than the Time
Registratipn Report so that two external outputs are present.

nt
S

counted 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. This means that no external input is involved.

Solution

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 when complexity is being determined.
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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

cdurse of the week are placed on microfiche af the end of that week. Tts Tayout is identical 1o that qf the daily
trgnsaction report. After all appropriate transactions have been processed, the transaction file~Coencerned 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.

Hgw many external outputs must be identified? Is an external input also counted for\deleting the transaction
filg? Does the transaction file count as an internal logical file or as an external interface file?

Discussion

THe transaction file is not accessible to the user and is therefore not alogical file. Because it is a femporary
filg, its deletion is considered a technical matter that does not play a-role when the logic of the finctions is
assessed. From a logical perspective, therefore, there is no difféerence between the daily apnd weekly
processing. The layout of the daily report is the same as the microfiche. Because the layout and the logical
processing are the same, there is only one external output.

Sglution

Cqunt one external output.

References

See guidelines 6.2.g, 8.2.r, and 9.2.a.

11.14 Conversion

Problem

THe data of an existing-application (PAS) was initially converted for the installation of a financial system (AIM).

TH

Hg

e PAS system is still.being used and data is sent from AIM to PAS each week.

w should theteonversion software and the exchange of data be counted for the AIM application?

Di

cussion

ded when

ghted when

The weekly transmission of data from AIM is, however, a normal external output and should be included as

Su

ch 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.

11.15.1 Summary information not counted as a separate external output

Problem

The following report can be produced:

Report 1A Overview Audio 07/20/97
Current month: 97-07
Refiod : 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 YHXXXX

Germany XXX.X XX.XX XX.X XXXXX XX.X XXXXX

Europe XXX. X XX. XX XX. X XXXXX XXX 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 consists of an unknown number of pages. The totals for Europe, Asia, and Other are printed at the

bottom.

How many external outputs appear-here? Should the aggregated information on the report be counted as

separate function or is it the same.external output?

Discussid

There is @
have the
bound to
retrievablg
can be de

N

nly one exterpal’output here (the report). True enough, it consists of two sections, but the sectio
ame layoutAdditionally, the summarizing information for Europe, Asia, and Other are inextrica
he rest ‘ofvthe report, meaning that there is one output product whose sections are not individua

ns
bly

Iy
on

. No ‘additional logical files are accessed in order to print the information desired. The informat

should be

identified in this situation

rivedudirectly from the same logical processing. The guidelines indicate that only one external out;l)ut

Solution

Count one external output.

References

See section 5.7 and guidelines 9.2.g and 9.3.d.
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11.15.2 Summary information counted as a separate external output

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
 — X 999.99
N " 999.99
 — X 999.99
N " 999.99

FINANCIAL TRANSACTIONS TOTALS 99-99-99

Page]99
Date: 99-99199

Transaction type

Number
Day total 999
Annual cumulative 99999
Daily average 999
Day total 999
Annual cumulative 99999
Daily average 999

Amount

999.99
9999.99
999.99

999.99
9999.99
999.99

Dges one external output appear here, or are there more? Should the aggregated information be copinted as a
separate function on the report or is the same external output involved here?

Discussion

THis report consists of one output“product containing two sections. The first section is a list|of all the
trgnsactions that have taken plate on a given day. The second section provides daily totals, but glso shows
hgw many transactions of a ceftain kind have taken place in the previous year, in addition to how mahy per day
on average. The two sectiohs)have a different layout. According to the guidelines, two external outputs should
bg counted if the sections can be retrieved individually or if they are realized via different logical progessing. In

this case, the sectionis)cannot be retrieved individually. However, different logical processing is

involved

because data is uséd)in the second section that is not contained in the first. The guidelines indicafe that two
external outputs.should be identified here as a result.

Soglution

Cquntiwo external outputs.

References

See section 5.7 and guideline 9.2.g.
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11.16 The number of data elements on a report

Problem
Report 1A 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
“ ®) (6) @) 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) (1 (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 made by product group each quarter and contains the sales for each country. (In this case, the

product gtoup is Audio.) The report is requested via a screen..The user must enter the quarter of the repc

rt.

Only thosg¢ countries are printed where at least one product’ef a given product group has actually been sdld.
The totals| for Europe, Asia, and Other are the sums of theirespective columns. The percentage is calculated
from Qty gnd Turnover.

How many data element types should be counted when determining the complexity of the external output?
Discussign

The data plement types to be countediare denoted by the figures in parentheses. The date in the heading is
standard, just as "Report 1A" in the-upper left hand corner, and, consequently, is not counted. The percentage
is counted once in the detailed Jline-and once again in the total line for each geographical unit because the
logical prgcessing differs. Each~eolumn total is counted. The variable fields "Audio", "Current Month", and
"Quarter" jare also counted~Additionally, the data entered on the screen are counted as data element types
(one in this case) when¢the” complexity of the external output is determined. This is the so-called control
informatioh for the extefnal output.

Solution

Fourteen ¢lata element types are distinguished in total.

References

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
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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
answered within the context of two situations:

should be

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 fiscussion is carried out and a solution is given for each variant (A, B, C, and D) for hoth situations|.

11.17.1 Action list A

Agtion list A contains all the data elements displayed in the report below:

XXX Dept. Action List 07/20/97 10:0
Status: Cust. Sales- Req. Req. Quot. Contract { Expiry  Turnover Reason missed
person Date for Date Date Date
Quot.
Ref u/ cons. XXXXXX  XXXXXX -/~-/-- -/~-/-- /-l - == OXOOKXXXX XOKKXXXKXXXX
I AR XXXXXX  XXXXXX -f=-/-- -f=-/-- === N/ —f-=l-= OXOOKXXK XOOOKKKRXKXKKX
U IS XXXXXX  XXXXXX -/~~~ -/~ -/~ -/-/-- -—/--/-- XXOKXXXX XHXXXXXXXXXXXXXX
Current quote XXXXXX  XXXXXX -/~ -/~ -[==f -/~ -]~ XOOKKRRK XXKKXXXXXXX
U IS XXXXXX  XXXXXX -/~~~ -/~ 2o/~~~ -/--/-- -/--/-- XXKXXXX XHXXXXXXXXXXXXXX
B IO XXXXXX  XXXXXX -/~ -/~ /=] -/~ -f--]-- XOOKKRKK XKKKXXKXXXX
Signed cont. XXXXXX  XXXXXX -/~-/-- -/ -/~~~ -—/~-/-- -~/~-/-- XXXXXXXX XXXXKKKXXXXXXXX
Y IO XXXXXX  XXXXXX -/~ 3[4/~ -]~ -/~ -]~ XOOKKRKK XKKKKXXKXXXX
U IS XXXXXX  XXXXXX -/~ &3/ -/--/-- /- -—/--/-- XXOKXXXX XHXXXXXXXXXXXXXX
Migsed deal XXXXXX  XXXXXX -]+ ][~ -]~ -/~ -]~ XOOKKRKK XXKKKKXXKXXXX
U IS XXXXXX  XXXXXX -/--[-- /- -—/--/-- /- -/--/-- XXXKXXXX XHXXXXXXXXXXXXXX
e XXXXXX  XXXXXX e -/~ -]~ -/~ -]~ XOOKKRKK XXKKKXXXXXXX

Variant A action list layout

Situation A.1 Thé-actions cannot be retrieved by status
Discussion

THere is_‘6ne report. What must be investigated is whether there are several external outputs ddg
THere<can be several external outputs only when there are several sections with a different logical |

B:32 Page: 1

spite this.
yout. This

is hotthe 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 per status

© 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

of the action" is used, but contains a different value in the four cases. Consequently, only one external dutput
must be cpunted for the four reports.

Solution

Count ong external output.

11.17.2 JAction list B

XXX Dept. Action List 07/20/97 10:08:32 Pagqg: 1
Status: Cust. Sales- Req. Req. Quot. Contract  Expiry  Turnever Reason

person Date for Date Date Date Missed

Quot.

Req. u/ cong. XXXXXX  XXXXXX -f=-/-- -f=-/-- *) *) ) XXXXXXXX )
.............. XXXXXX  XXXXXX -—/~-/-- -—/~-/-- *) *) ) XXXXXXXX )
.............. XXXXXX  XXXXXX -f=-/-- -f--/-- *) *) *) XXX )
Current quote XXXXXX  XXXXXX -/~-/-- -[~-/-- -/~~~ *) *) XXXXXXXX )
.............. XXXXXX  XXXXXX -f=-/-- -f=-/-- -l %) *) XXX )
.............. XXXXXX  XXXXXX -—/~-/-- -—/~-/-- -/~~~ ) *) XXXXXXXX )
Signed cont XXXXXX  XXXXXX -f=-/-- -f=-/-- el - —f--l-= XXX ¥)
.............. XXXXXX  XXXXXX -/~-/-- -—/~-/-- -/~[-¢ -—/--/-- -/~~~ XXXXXXXX )
.............. XXXXXX  XXXXXX -f--/-- -f--/-- el - —f--l-= OO0KXXX ¥)
Missed deal XXXXXX  XXXXXX -/~-/-- e R *) *) XXXXKXXK XOOKKKXXXXKXXXX
.............. XXXXXX  XXXXXX -f=-/-- ===/~ =l %) *) XXKXKXXK XOOKKKIXXKXKKXK
.............. XXXXXX  XXXXXX -—/~-/-- -/~ -/~~~ *) *) XHXXXXXXX XXXXKKKXXXXXXXX

Variant B action list layout

Action list[B is almost 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 statuss.)
The fact that a data elementtype cannot have a value is denoted in the report layout by *). Only a difference in
appearange exists in comparison to action list A.

Discussign

Visually it[s€ems that there are several sections with a different layout. That is, it would seem that a differ:
logical lay f ift f ; ; fstimgtr f f e
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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XXX Dept. Action List
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07/20/97 10:08:32 Page: 1

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 )
Current quote XXXXXX  XXXXXX **) **) e o *) *) XXXXXXXX *)

I TR XXXXXX  XXXXXX ** **) -l %) *) XXXXXXXX )
U IOV XXXXXX  XXXXXX **) **) -/~~~ ) *) XXXXXXXX )
Signed cont. XXXXXX  XXXXXX > **) **) -f--/-- —f--l-= XXX ¥)
SO IO XXXXXX  XXXXXX **) **) **) -/~-/-- -/~~~ XXXXXXXX )
coeferen XXXXXX  XXXXXX **) **) **) -f--/-- —f--l-= XXX ¥)
Migsed deal XXXXXX  XXXXXX **) **) **) ) *) XXOXXKRXX XOOOBKKXXXXXXX
I AR XXXXXX  XXXXXX > **) **) *) *) XXXXXXKK XOOROKXKXXKKKXX

B IO XXXXXX  XXXXXX **) **) **) *) *) XXOXXXXXX KRKXXXXXXXXXX

Variant C action list layout

Agtion list C is almost identical to action list A. Just as with action list‘B,"all action list C's data element types

of

Discussion

t do not have a value are not printed. These data element types aré denoted by *). Additionally,|values no
ger relevant as a result of the status of the action are not printed\These fields are denoted with **).

Adcording to the definition, the logical layouts prove to b&’the same once again because all data element types
appear in each section. The only difference is that\a value is not printed for certain data element types
beacause the value is no longer relevant or because-it does not appear in the internal logical files. Count as you

di

S¢

Cq

for action list A.

lution

unt one external output for situation C.1 and one for situation C.2.
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11.17.4 Action listD

Cust. Sales- Req. Req. Turnover

person Date for

Quot.

XXXXXX  XXXXXX =/=-/-- -/~~~ XXXXXXX
XXEXXX XXXXXX. o o XOOOXXXX.
XXKXXX  XXXXXX =/--/-- -/~~~ XXXXXXX
Cydrrent quotes:
Cyst. Sales- Req. Turnover

person  for

Quot.

XXKXXX  XXXXXX ==f==/-- XXXXXXX
XXKXXX  XXXXXX ==/~/-- XXXXXXX
XXKXXX  XXXXXX ==f==/-- XXXXXXX
Signed contracts:
Cyst. Sales- Contract Expiry  Turnover

person Date Date
XXKXXX  XXXXXX ==f==/-- -f~=/-- XXXXXXX
XXKXXX  XXXXXX =/--/-- -/~~~ XXXXXXX
XXKXXX  XXXXXX ==f==/-- -f~=/-- XXXXXXX
Missed deals:
Cyst. Sales- Reason missed Turnever

person
XXKXXX  XXXXXK XOOKKKKXKXKKXKXKXX KXXXXKX
XXKXXX  XXXXXK XXOKOKOKKXKXXXXKXKXX XXXXXXX
XXX XXXXXK XOOOKOKOKOKKKIKXKXK; XXXXXXX

Variant D action list layout
This action list contains exactly 'the same information as action list C, but is a bit different in layout.

76

XXX Dept. Action List

Requests under consideration:

07/20/97 10:08:32 Page: 1
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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
di i i frTgi fOTT: i frrth e retrieved
individually. According to the counting guidelines, furthermore, different logical processing does-not|exist here
beacause all the sections report about "actions" and are accomplished on the basis of the sameintefnal logical
s. One external output should therefore be counted.

Sglution

Caqunt one external output.

Situation D.2 The actions can be retrieved by status and result in one report per status
Discussion

THere are four reports (one for each status). The question now is whether identical functions arg involved.
Idéntical functions are said to be present when the logical layeut and the logical processing are the same in
which the use of the same selection criterion with a different selection value is not seen as a different
processing. There are four different logical layouts in this situation for the same reasons as in sityation D.1.
Fqur external outputs must then be counted as a result:
Sglution

Caqunt four external outputs.

References

Sege sections 5.7 and 9.1 and guideline 9.2.g.

11.18 Combination éffects with functions

11.18.1 Combining one option
Prioblem

THe usér-has a screen with which insurance premiums can be calculated and printed. The following options
apgpearon 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

Solution

Count the

external output is counted because the combined report is more than the sum of its parts.

following external outputs:

. T

VO external outputs Tor the unique choices Vian and vvoman

>

S

ns

. Onhe external output for the combined report
References
See guideline 9.2.s.
11.18.2 [Combining several options
Problem
The user has a screen with which insurance premiums can be calculated.and printed. The following optid
exist:
1) Premium calculation for a Man
2)(Premium calculation for a Woman
3)[Premium calculation for a Child
The user ¢an check off one, two, or three of these options.
Suppose that the reports for a Man, a Woman, and a Child each have a different logical layout and/o
different lpgical processing. Here, again, the“reports for the checked options are printed successively &
conclude ith a sub-total line, a group discount, and a final-amount line.
How many external outputs should be counted in this case?
Discussign
The user ¢an now executé-the following (individual or combined) functions:
Man, Womap), Child, Man + Woman, Man + Child, Woman + Child, Man + Woman + Child.
The reports _for. Man, Woman, and Child are each separate and unique external outputs. When combinatig
of the abgveZare made, furthermore, more information becomes available than the sum of the individual pafts.

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

th
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e combined reports. (See guideline 9.2.s.)

© ISO/IEC 2005 — All rights reserved


https://standardsiso.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

Qoaranidalina 02
VGO UUI\JUIIIIU L Y =rre

11.19 Querying with several search keys

In[this example, two situations are dealt with in which the option exists to retrieve data with different griteria.

11.19.1 Combination of unique and non-unique search criteria

Problem

Query Customers
Customer Number
Customer Name

City

When a unique Customer Number is enteted’into the function "Query Customers”, data about the customer
atfached to that number will appear on the screen. The function keys (PF1 Forward and PF2 Badk) are not
active when 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 particular customer.

The input part consists of one data element type: the customer number. The output part consists of six data

element t

Querying
the numb
output be
an and/or

Eight datgq element types determine the function's complexity: customer number, customer name (twic

address, 2

The funct
functions

Solution
Count onsg

Count onsg

References

See guide

11.19.2

Problem
An applica
The user

The functi
that meety

How many

y (a part of a) customer name and/or by city is an external output. The output varies in size becau
r of customers that will be selected is not known beforehand. In this case, there is only one-exter

situation).

ip code, city (twice), and order date.

on keys are used to navigate through the output and are therefore)not counted as additio
br data element types.

external inquiry with six data element types for querying by.eustomer number.

external output with eight data element types for querying by customer name and/or by city.

lines 9.2.3, 9.2.¢, 9.2.q, 9.3.a, 9.3.b, 9.3.g;‘and 10.2.h.

Combination of non-unique search-keys

tion has the two screens ‘below at its disposal.
tan query the data.of'a customer either via Customer Name or via Order Date.

on keys (PF1 Eorward and PF2 Back) allow the user to move to a following or a previous custon
the selection-criterion.

external outputs and/or external inquiries are present here?

tause the user has more options in which the selections he makes do not exclude edch-other (ife.

hal

er
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Query Customers
Customer Name

Order Date
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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
D4 - Do I 1
1 1T 1rourward Nl < DAdUN

Discussion

THe output for querying by name varies in size because it is not known beforehand how many custpmers are
selected.

THe size of the output for querying by order date is also variable and(cannot be predicted. Tlhe logical
processing is different for both queries.

Two individual external outputs should be counted because the user must choose between querying by name
or|querying by order date. A combination is not an option.

THe function keys are used to navigate through the output and are therefore not counted as|additional
functions or as data element types.

Sglution

Caqunt one external output with seven data element types for querying by name. (The seven data element

types are customer number, customer name (fwice), address, zip code, city, and order date.)

Lik

References

Se

11

Pr

w
Su

ewise, count one external output with seven data element types for querying by order date.

e guidelines 9.2.a, 9.2.¢,9.2.q, 9.3.a, 9.3.b, and 9.3.g.

.20 Screens with list function
oblem

hen entering product data, the user can use a function key or can type in a question mark ("?") in
pplier; Color Code, or Material Code in order to display all the valid codes or numbers of the field ¢

the fields
hosen, as

W§

II-as the description that goes along with each of these codes or numbers (see the screen on th¢

p 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.

©l
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Product Registration

Product Code 11324
Product Description : Felt-tip pen
Supplier :?__ Suppliers:
01 = Bruynzeel

Color Code . 02=BIC
Material Code i 03=..

T more
PF1 Save PF2 Back

Should th¢se kinds of supporting functions be counted and, if so, how?

Discussign

Count different list functions of the application in principle as separate external outputs. The list functions are
external outputs because their outputs vary in size. The functions are different because (in this example) the
logical layout of the list function that displays material codes is differentythan the list function that provides
potential guppliers with their codes (i.e., the list function consists of ‘ether data element types and provides
informatiop from a different logical file).

Although this also applies to the list function with color codes; this function is not counted as a separate
external output because it pertains to an FPA table. One extérnal output is counted for the FPA tables ILF|in
the entire ppplication.

Copying t¢ the input field is not counted as a separate function.
Solution

In this exgmple, count the list function forsupplier and material each as one external output, provided that the
function has not been counted elsewhere already.

Additionally, count one external input for saving product information.
Do not colint a separate external output for the list function with color codes.
References

See guideglines 6:2:1;, 9.2.a, and 9.2.t and sections 5.16 and 5.20.

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 should be counted.
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11.21.1 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 keys in order to
retrieve the data of a different customer.

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 customef), starting
from the customer number entered. The user can scroll through this data whemthe 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 (one_line per customef), 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 customiers on this screen|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 can thén 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. Thec¢user can then scroll through this gata 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 application displays its data on a detailed sgreen.

6. The core data of all customers is displayed onf@n overview screen (one line per customer), starting
from the customer number entered. The usercan scroll through this data if the screen canfot display
all of it because of a lack of room. After one of the customers on this screen has been selected, the
application displays its detailed data, after-which the data of the following or previous customer can be
retrieved by using function keys.

Which external outputs and/or external.inquiries should be identified in each of the situations above?
Discussion

Situation one is clearly an extérnal inquiry; nothing more, nothing less. The customer is determined ih a unique
fashion by its customer number. Only one customer has that number. No opportunity to browse is giyen.

Sifuation two also seems to be a case of an external inquiry. In reality, however, the function allows the user to
brpwse through all the“customers from a defined starting point. The entire collection of customers is provided
and the quantity,of customers that can appear varies. This means that one external output is present.

Situation threefalso has an external output. Here, too, a starting point has been defined. Several fustomers
arg displayed and the number of customers that will follow from that starting point is not known. As a result,
one external output must be identified. It does not matter whether the user can scroll further with the function
kelyecause there are more customers than the screen can display. Scrolling within the same collegtion is not

haBarata fiinatinn bt rotlh e o ot A $h aviaranal o Thao aonbh difforanca abhaoan ottt th d
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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; for fst ; ; fon-
This, in tufn, means that the displaying of detailed data is counted as a separate function. Unlike situation\four,
however, |situation six does allow the user to browse through the detailed screens and, so, the\sa
functionality is provided as in situation two. The displaying of detailed data is therefore counted as one.exterpal
output. Ag a result, situation six has two external outputs in total.

Solution

Identify the following 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 %: One external output and one external inquiry,
Situation §: Two external outputs

References

See sectign 5.17 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 Belection via non-uniquely identifying data, followed by browsing
Problem
When a uger enters a unigué-representative number for the function "Show Customer Data", the first customer

of the repfesentative concerned is displayed. Using the functions keys, the user can then browse to a previdus
customer pf the representative or to a following one.

Is there oIe or more external inquiries present here and/or one or more external outputs?

Discussign

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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References

See section 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

Problem

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

Discussion

When a user queries the data by customer number, the output is determined uniguely by that
nymber and does not vary in size. This is an external inquiry.

there one or more external inquiries present here and/or one or more external outputs?

customer

When function keys are used to retrieve the previous or the following customer of the same representative, the

customer number of the customer displayed and the representative number are used as search

m

keys. This

pans that a different logical processing is necessary. Even though the ‘sustomer specifically shown has been

determined uniquely, the user now browses through the collection,~of customers belonging t9 a single

re

Sglution
Caqunt one external inquiry and one external output.
References

Sqe section 5.17 and guidelines 9.2.a, 9.2.c, 9.2.u, 10.2.c, 10.2.f, 10.2.g, 10.2.10.2.h, and 10.2.10.2.].

11.22 Selection screens and changing data with a search key

THis example treats a change_function whose objective is twofold: A user should be able to change

d

functional standpoint, this‘-can be realized in different ways. This section will discuss twq

11.22.1 Selection Via a separate selection screen
Prioblem
Ugingcaymenu, the user indicates that he wants to change customer data. The application su

presents screen 1 on which the user must enter a unique customer number or a (part of a) custo

T o lal + + ot
IC UOTT olNnuuiu TTUL TTILCT VUL,

bresentative. The size of this collection varies and, therefore, an €xternal output is present.

a but, before he does this,_he should first be able to select the customer in a user-friendly wg

plementations of this-functionality and will indicate how counting should take place in both situatior]

customer
y. From a

different
s.

:F‘sequently

er name.

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
Custormer Number TXXXXX
Customer Name
Address
City
Telephone :
Date of Birth S
Customer Since T XXIXXIXX
Credit Limit 1§ XXXXXX. XX

Screen 2

If several gustomers are found, they appear on the selection screen. (Se€screen 3.)

After the [user enters the customer desired via the Choice field (screen 3), more extensive data of that
customer pppears on the change screen (screen 2).

The customer data can then be changed via screen 2.
Does the pption to select data make up a part of the eption to change data, or is it a separate function? I a

separate pxternal input counted for entering the clstomer desired? Is the display of the customer datq a
separate ¢xternal inquiry? How many functions should be counted in total?

Select Customer

Chaice"Name

XXXXX
XXXXX
XXXXX
XXXXX
XXXXX

Address

XXXXXXXXXXXX
XXXXXXXXXXXX
XXXXXXXXXXXX
XXXXXXXXXXXX
XXXXXXXXXXXX

City

XXXXXXXXXXX
XXXXXXXXXXX
XXXXXXXXXXX
XXXXXXXXXXX
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

1S

After the user has made a selection on screen 3, all the data for the customer selected is displayed

2,

S€

In

THe change function is the same in both cases, and is therefore counted as(one external input.
Sglution
Caqunt one external input for the change function.

Caqunt one external output for displaying the customers that meet the selection criterion.

bool £ blos
UUTMcuUu 1uUr ums.

after which changes can be made. The display of data for the customer selected on screen2 (jus

flicating the selected customer via the Choice field does not result in a separate{external input.

on screen
t as when

ecting via customer number) is seen as a part of the change function and is not-an-individual external
inquiry.

References

Sge sections 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,j.

11.22.2 Selection via the change screen

Prioblem

Uging a menu, the user indicates that he wants to change customer data. The application sulpsequently

pr
bo

bsents screen 1 on which_the user must enter a unique customer number or a customer nam
th). The change functionthen has the screen sequence illustrated below.

Change Customer Data
Customer Number

Customer Name

e (but not

©l

Screen 1
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Change Customer

Customer Number T XXXXX
Customer Name

Address

City

Telephone :

Date of Birth N
CUDtUI LA~ SII 1T . )\)\II)\)\I’)\)\
Credit Limit 1§ XXXXXX. XX

PF1: Change PF2: Forward PF3: Back

Screen 2

on screen 2. If Customer Number is used as the selection criterion, then only one customer can satisfy the
criterion. Function keys are not active in such a case. If Customer Name is used as the selection criterign,
however, |a number of customers may satisfy the criterion. The user will not receive the kind of overview
screen he|did in the previous example in order to select a customer, but instead will be able to use the function
keys PF2 and PF3 to browse through the customers selected until he hasfound the one he wants.

After entefing one of the two selection criteria, the data of the (first) customer that meets’the criterion appeIrs

Are externjal outputs or external inquiries counted for this external input (i.e., for the ability to change customer
data)? Hov many functions should be counted in total?

Discussign

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". The display is not counted as.an individual external inquiry.

Counting must be carried out as follows when a user can enter a non-unique customer name on screen|1,
browse through the customers on screen.2 until the correct one has been found, and then change the data| of
the customer. When the user searches for a customer via customer name, this search may result in the
selection pf a number of customers that can be displayed on the change screen via the function keys. This
selection [s not fully determined-in.size beforehand; i.e., the size of the selection varies depending on hpw
many customers meet the seleetion criteria. The customer desired can then be selected. The display of the
selected pustomers is seen“as additional functionality. An additional function is counted because the
functionality provided is_ifi fact the same as in the previous illustration in which the selected customers wgre

Sometim
name, in Wwh ’

of the external output that is counted for selectlng 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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References

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 1

11.23 Direct and delayed processing

Problem

0.2.

An application provides its users the opportunity to update an insurance group for those insured on the basis of

ref@ion; e.g., regional theft insurance premiums. The application enables its users o assign a zip cod
a flifferent insurance group by means of a screen. In this illustration, three functionally differentsjtu
handled. Each situation shows how function point counting should be carried out.

THe update in the first situation takes place immediately after a zip code series has been ‘entered. T
series can be entered. When the user is finished with the function and one or moré\insurance gr
been adjusted, the application prints a report of the transactions for verification purposes.

In|the second situation, the user can enter one or more zip code series. The processing of the data
night. When the insurance groups have been adjusted, the application prints'a report of the trans

verification purposes. Once the zip code series have been entered, they €dn no longer be maintained.

In|the third situation, the user can enter one or more zip code sefies. The application processes t
night, after which it prints a report of the transactions for verification purposes. Now, however, thg
series entered can still be changed or deleted after they have been entered, but before their nightly p

Fqr each of the situations above, determine which functions should be counted. Does the transacti
the zip code series in situation 2 and/or 3 count as an.jnternal logical file?

11.23.1 Situation 1: Direct processing
Discussion

THe main objective of this functionsis~the adjustment of the insurance groups. The data that is
functionally permanent data. This ‘méans that an external input is present. The creation of the t
report is inextricably bound to«the function, and the report itself fulfills a functional requirement
negcessary for verification pufposes. The transaction report also crosses the application boundar
regson, an external output is_counted for the transaction report, even though the function is inextrica
to[the external input.

Soglution

Cqunt the following functions:

b series to
ations are

nen a new
bups have

is done at
hctions for

he data at
e Zip code
rocessing.

bn file with

saved is
ransaction
L i.e., it is
. For this
bly bound

. ©he 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

© ISO/IEC 2005 — All rights reserved

89


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

ISO/IEC 24570:2005(E)

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

H H + ¥ lal la olt 4lo 4 | - s
function i mreXtrrecanty - dotnato e exXternarmput:

Solution

Count the|following functions:

. Onhe external input for entering the insurance groups and for the nightly adjustment,of the insurance
grloups

. Ohe external output for the transaction report

References

See guidelines 6.2.g, 8.2.r, and 9.2.p.

11.23.3 BSituation 3: Delayed processing and maintenance

Discussign

This mair] objective of this function is the adjustment_of the insurance groups. The data that is saved|is
functionally permanent data. This means that at least one external input is present. FPA considers the entering
of the zig code series and the nightly processing‘of the data as delayed processing. It sees the nightly
processing and the entering of the zip code serieslas a whole.

The zip cgde series stored can be maintained’and therefore make up an internal logical file. Furthermore, tivo
maintenarjce functions are counted: one for changing zip code series and one for deleting them.

The creation of the transaction repadrt)is inextricably bound to the nightly processing, and the report itself fulflls
a functionpl requirement; i.e., it iS'necessary for verification purposes. The transaction report also crosses the
applicatiop boundary. For this /eason, the transaction report is counted as an external output, even though the
function if inextricably bound-to the external input.
Solution

Count the|following-functions:

. Ohe-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

References

See guidelines 6.2.g, 8.2.r, and 9.2.p.
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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 r*lafa, the customer data prnennf must be shown for verification

Ugers also want to be able to print the following reports via the menu below:

Reports Menu

1. All Customers

2. Domestic Customers

3. Foreign Customers

4, Contact Persons for Dutch Customers
5. Contact Persons for All Customers
Choice :

A pketch of each of these reports is given on the following.page. The name of a country is retrieved
called Countries that contains the name of a countrydor each country code. This file is mainta

different application.

1. Report of "All Customers"

ThHis report contains all customers and is 'sequenced by company. The country for Dutch custon

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

from a file
ined by a

ers is not

Business Name  Country Telephone 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

customerg. Customers are grouped by country.

Contact Persons for All Customers (by country)

Bysiness Name Telephone CoC-nr Contact Person

Bglgium

AgroDat 00-32-2-3456789 Du Spiré

LuchtBelga 00-32-81-7654 VandenBerghe

Gg¢rmany

SghFern AG 00-49-30-1234567 Strohmann

THe Netherlands

BgnkBetaal 030-3141592 12345 Westerhof

TgvreeConsult 020-7777777 45678 Doeven

Ryssia

ImportRossia 00-7-812-4567890 Ivanets
Task
Carry out jan estimated function point count for this system. In other words, inventory all the functions (logi
files and tfansactions).
Discussign
The entity|type Customer can be maintaihed in the application and is an internal logical file. Country is an F
table that|the application can only read> This is counted as a record type in the FPA tables EIF. Other F
tables do pot exist; therefore, the FPAtables EIF in this case consists of only one record type.
The specifications indicate that)customer data can be added, changed, and deleted. This means that thr

external ipputs are counted~The fact that a chamber of commerce number may not be entered for forei

customerg

The user

of verification whena user changes and deletes data is not counted as a separate external inquiry.

does not play-a. role.

nas not requested a separate external inquiry. The showing of current customer data for the purpg

all

cal

PA
PA

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

m

echanism, 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 count
a selection criterion.

ry code as

THe fill-in screen would not be counted as a separate external input. Within FPA, the data to be-filled in would
beg considered control information for the external output, and each piece of data would belincluged in the
count as a data element type.
While it is true that report 4 selects the same customers as report 2, the logical layout.is different bgcause the
set of data element types in 4 is different; business name + telephone + contact person. Report 4 therefore
counts as a separate external output.
Report 5 selects the same customers as report 3. The set of data element types is the same in both reports.
Hgwever, the structure of the output product is different (the data elément types are grouped gifferently)
beacause the country is presented once each time. Therefore the logical.layout is different. As a result, report 5
is pounted as a separate external output.
Adcording to the guidelines, no transactional functions are ¢ounted at all for the FPA tables EIF, even if
external inquiries or external outputs would be present.
Sglution
A |ogical file is counted as low in an estimated fupction point count and a transaction as average. This results
in the following function point count:

Hunction type Type Complexity Function Comments

points

Qustomer ILE Low 7

HPA tables EIF EIF Low 5

Add customer El Average 4

C¢hange customer El Average 4

Delete customer El Average 4

Report1 EO Average 5

Report 2 - - - Is the same as report 1 im

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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Annex A
(normative)

The most important features and tables for valuing function types

Ad_Internallogical il

Definition

An internal logical file is a logical group of permanent data seen from the perspéctive of thg 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

Ciliteria

. Assume the conceptual data model

. The data must 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 matrix of internal logical files

The following table is used to determine the complexity level of the internal logical file:

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

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

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 js maintained by a different application
. It js directly 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

lopical file
Criteria
. As$sume the conceptual data model
. The data may not be maintained by the application to be counted
o The data must be functionally permanent
. The data group must be useable, recognizable, comprehensible, and significant to the user
Complexity matrix of external interface files

The following table is used to determine the complexity level of the external interface file:

DET | 1-19 20,450 51+
RET
1 L L A L =Low
2-5 L A H A = Average
6+ A H 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 external interface fild is

not yet Known, the external interface ftile 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 the applicgtion
. The data crosses the boundary of the application to be counted
o It usually results in the addition, change, and/or deletion of data in_one or more intefnal logical

files
Complexity matrix of external inputs

The following table is used in order to determine the compléxity level of an external input:

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 referénced

When the number, of file type references or the number of data element types of an external input is
not yet known the’external input is valued as average.
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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
. TILe user specifies it
. It js a unique combination of a set of data element types and logical processing in the applieation
. The information distributed crosses the boundary of the application to be counted
. It Imay include the input of selection criteria or of other control information, but(dees not necessafily
have to
. The output may vary in size
. The output may contain results of arithmetic operations
Complexity matrix of external outputs
The following 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
DET = Data element type
FTR = File type refefenced
When the number.of file types referenced or the number of data element types of an external output is
ngt known, 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 in'the 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 ‘complexity level of the external inquiry:
3 For the input part, the complexity matrix for external inputs

3 For the output part, the complexity matrix for external outputs

Then compare the complexity~of the input part and the output part. The complexity of the external
inquiry is equal to the complexity of the part with the highest complexity.

When the number of filg types referenced or the number of data element types of an externdl inquiry is
not known, the external inquiry is valued as average.
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