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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
committees established by the respective organization to deal with particular fields of

technical
technical

activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,

[SP/TECTTC T

The procedures used to develop this document and those intended for its further maintenance are

ddscribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria n
the different types of document should be noted. This document was drafted inaccordance
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Atttention is drawn to the possibility that some of the elements of this doCument may be tH
of| patent rights. ISO and IEC shall not be held responsible for identifying any or all su
rights. Details of any patent rights identified during the development of the document will
Infroduction and/or on the ISO list of patent declarations received (se® www.iso.org/patents)

Any trade name used in this document is information given for thle convenience of users and
stitute an endorsement.

Far an explanation on the voluntary nature of standards, the meaning of ISO specific t
ressions related to conformity assessment, as wellYas information about ISO's adheren
rld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the
L: www.iso.org/iso/foreword.html.

This document was prepared by NESMA and\was adopted, under the PAS procedure, by Joint
Cdmmittee ISO/IECJTC 1, Information Technology, in parallel with its approval by national bod
arld IEC.

This International Standard is the'latest release in the continually improving Nesma
This method is a consistent interpretation of functional size measurement in conforma
ISP/IEC 14143-1:2007. The Nesma functional size measurement method is known as Funct
Analysis (FPA)D and the unit.of functional size is called Function Point.

This second edition cancels and replaces the first edition (ISO/IEC 24570:2005), which is now
Fynctional size measurements as determined based on this new edition of the standard are
to[those based on-the previous edition of the standard. Results obtained in the past do not n
ugjdated.
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1) In this document the abbreviation FPA is used for the term Function Point Analysis.
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Introduction to this Standard

Reason for this International Standard

Over the years a number of "dialects" have arisen for function point analysis. These dialects complicate
the goal of determining the number of function points and make it almost impossible for organizations
to compare results. One insufficiently acknowledged reason for this is that different interpretations of
the "Albrecht" method have arisen.

This International Standard prnvidpc claritv by fm*mu];lfing standards for the definitions and conunti

aQ

guideline
Intended

This Inte}
that the 1
produce §
and expl3d

Applicat

This Inte
read in c
rules spe

k5 that pertain to FPA.
audience

national Standard is meant for everyone who performs function point analyses;, It is assum|
eader has some knowledge of function point analysis. Nevertheless, we have attempted
In International Standard that is both complete and includes sufficient introdtictory mater
nation for the new user.

on of this standard in practice

'national Standard is one component in the Nesma publicationsiltis recommended that it
bnjunction with the other Nesma publications. These provide guidance to application of t
Cified within this International Standard and background.jnformation to aid in understandi

the use ajnd applicability of the resulting functional size. Supporting Nesma publications include t

following

— Exan
Hote

— Nesn
conte
docu

Vi

ples to illustrate the use of the Nesma method in‘specific situations and a fully document
case.

a website at nesma.org which contains a-nutmber of documents that can be used in a speci

mentation, or different aspects in contracts.

ed
to
al

be
he

ng
he

fic

xt, for example guidelines how FPA can(e used in a Data Warehouse environment, with UYL
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Organization of this International Standard

Clause 1 describes the scope of this International Standard.

2018(E)

Clause 2 provides an introduction to FPA and in which the functional aspect of FPA is emphasized. It
will also spell out briefly what FPA is and explains the terms that form the basis for the concept of FPA.
Matters such as distinguishing between an application function point analysis and a project function
point analysis are examined, just as are other various types of function point analyses, the role of FPA
during a project, users, and function point analysis.

Cl

ause 3 prnvidpc an aoverview of the pncifirm of FPA in a prnjpr‘f and m(p]qinc the types a

f function

pdint analyses that can be carried out during the life cycle of an application. In other words
exiplains when FPA can be applied and what information is needed minimally in order-to c
clause will also give a step-by-step plan for performing a function point analysis and,indic
prpjects, applications, and packaged software should be counted. Each of these requires their

Clause 4 states general counting guidelines for a function point analysis.

huses 5, 6, 7, 8 and 9 successively give the definitions and guidelines uséd-to identify funct

arld to determine the complexity of function types for internal logical files, external log
external inputs, external outputs, and external inquiries. The guidelines’are broken down pe

pe for identifying the function type concerned, for determining the number of data elem{

arld for determining the number of record types or referenced logical files.

e

nex A is meant to be a short summary of the guidelines and’contains the most important f§
h function type, as well as the tables for valuing the function types.

A
A

nex B contains the definitions of the terms in this International Standard.

nex C describes the mechanisms behind the increase in functional size.

This International Standard has been set up,in such a way that the reader does not necessz:

to

start at Clause 1 before continuing on‘to Clause 2, then 3 and 4 etc. Instead, the reader

ug what is important to him. For onelreader, specific counting guidelines for a particulary

ty

in

©

pe may be important, while someone else may want a more general frame of reference for
froduction to FPA.

he clause
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Software engineering — NESMA functional size
measurement method — Definitions and counting
guidelines for the application of function point analysis

1
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Jl Purpose

.B Applicability

is International Standard specifies the set of definitions, rules and guidelines for"applying t
nction Point Analysis (FPA) method.

2 Conformity

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

is International Standard can be applied to all functional/demains.

1  Focus

he Nesma

P007.

e International Standard focuses on how the functional size of an application is determjined. The

fernational Standard does not go into any. of the aspects that play a role when project bu
tablished on the basis of this functional size (e.g. productivity standards and productivity a

e figure below indicates what this International Standard will and will not cover.

Determining / evaluating the cost of a project

A3

,@ermining the size of an application
)

=

Function types Productivity attributes
internal logical files people

external logical files skills

external inputs methods

external outputs techniques

external inquiries resources / tools

system environment

dgets are
tributes).

proiectmanagement
P Siae? S

user organization
1 starting point

type of project
D Scope Function point analysis

etcetera

Figure 1 — Scope of the International Standard
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2 Introduction to FPA

This clause gives a short description of FPA and explains a number of important concepts related to it.
More specifically, subclause 2.1 provides a brief synopsis of FPA. Subclauses 2.2 through 2.4 distinguish
between the different types of function point analyses. Subclauses 2.5 through 2.9 discuss each of the
following successively within the context of FPA:

— The boundaries for an analysis

— Users

— Function types
— The domplexity of a function type
— The yaluing of function types

Subclausg 2.10 defines the term functional size and describes how it is determined.

jef description of FPA

ackground, purpose and application of FPA

FPA was fleveloped by A.]. Albrecht at IBM between 1974 and 1979 asa result of productivity researich
into a large number of projects. The first release of FPA was introduced in 1979, followed by adaptations
based on practical experiences in 1983 and 1984.

FPA intrqduces a unit, the function point, to help measufé the size of an application that is to pe
developedl 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 applicption provides to 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 cpn
be compdred 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\dumber 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 affer
an applicption was built. It soon beeame clear that the technique could also be used to support projéct
budgeting because the data needed for an FPA can be made available early on in a project.

2.1.2 Rationale behind-5PA

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

Function

As mentioned—earlie PA_bases—itself on-the functionali hat-an—application—provides—to—a—uder
(see subclause 2.6). Because users see only the "outside" or the boundary (see subclause 2.5) of an
application, FPA examines the specifications that describe the application's exchange of information
with its environment. Functionality is derived from incoming and outgoing information flows (these
can be both data or control information), as well as from the logical files that an application contains
or uses. The functionality of an application is measured by identifying data functions and transactional
functions (see subclause 2.7).

Point

The complexity of a function type is determined according to certain standard guidelines (see
subclause 2.8). Each function is worth a number of points, depending on its complexity (subclause 2.9).
The sum of these points yields the functional size (see subclause 2.10).

2 © ISO/IEC 2018 - All rights reserved
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Analysis

FPA is the analysis of an application or the analysis of the description/specification of an application
in order to establish its functional size. The act of establishing the functional size of an application or
project is therefore called function point analysis.

In order to be able to perform a function point analysis the following must first be determined:
— purpose of the function point analysis (subclause 2.2);

— scope of the analysis and boundaries of the application or project to be analyzed (subclause 2.5).

This concludes a summary of the methodology and a brief description of FPA. The subclauses-that follow
exlplain the various terms used in FPA.

2.2 Use of FPA: application versus project functional size

Fynctional size can be linked to applications or to projects. This meansthat a distinction is made
bdtween the following two objectives:

— Determining the functional size of an application.
—|{ Determining the functional size of a project.
Application functional size

is the number of function points that is a measure for the;amount of functionality that an app|ication is
to|supply or has already supplied to a user. It also is a measure for the functional size of an application
thpt must be maintained.

Project functional size

is the number of function points that is a measure for the amount of functionality of a new application
or|of changes to an existing application,Changes to an existing application pertain to adding, fhanging,
arld deleting functions. The project-functional size is an essential parameter when detern]ining the
effort and schedule required for a project.

Dgtermining the application functional size is elaborated on in subclause 3.5. Subclause 3.6 |discusses
the project functional size-further.

2.8 Types of function point analyses

One of three types of function point analyses can be chosen, depending on the degree of defail of the
splecifications_available. The following represent the different types of function point analysgs. Notice
thpt they are listed by degree of detail, number one having the least detail and number three fhe most:

1| Indicative function point analysis

2 High level function point analvsis (prpvimlqlv known as F'cf'imnfpd)

3 Detailed function point analysis

These function point analyses are explained further in subclause 3.2.

2.4 Function point analyses during a project

Function point analyses can be carried out at different times during a project. They can therefore be
related to the phases of a project (e.g. the planning phase, the execution phase, and the evaluation
phase). As a result, the following breakdown of function point analyses arises: the initial function point
analysis, the interim function point analysis, and the final function point analysis. These analyses are
discussed further in subclause 3.4.

© ISO/IEC 2018 - All rights reserved 3
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2.5 Scope of the analysis and boundary of the application to be analyzed

The scope of the analysis is the set of functional requirements/specifications to be included in the
function point analysis. When the scope has been determined, the boundary can be defined, the
conceptual interface between the application and its users and/or other applications.

As indicated earlier in subclause 2.1, the scope of the analysis and the boundary of an application to be
counted plays an important role in FPA. Consequently, the boundaries of the application to be counted
must first be determined in order to be able to perform a function point analysis.

The boun

arvic nacaccaryin ardartabha hlato dotarming:
oHY H-o+ee+—06 e

— thea
— whic

As mentid

and a function point analysis for a project. Subclause 3.5.1 provides guidelines for determining t

applicatiq

2.6 Usq
FPA ackn

— Thej
categ

— The

speciffications. These requirements and wishes are recorded on the basis of the demands of the en

user
impo

— Othe

Because
necessary
analysis Y
function

T I CTooTTy Tre-ToroTe-to-ore

pplication that certain data belongs to;
 data crosses the boundary.

ned in subclause 2.2, a distinction is made between a function point analysis fox.an applicati

n functional size and subclause 3.6.1 gives guidelines for determining the project functional si

LI'S

bwledges three types of users:

ory includes, amongst others, the following: end-users,functional managers, and operators

pwner and/or employee(s) who determine(s) the sequirements and wishes included in t

5) for example, but also on the basis of requirements that a government or its legislation c
e on the application.

" applications that use the data or the functions of the application to be analyzed.

the function point analysis takes\place from the perspective of the user(s), it is alwa
 to have it done in cooperation'with the user or, at the very least, to have the result of t

s being requested.

2.7 Functions and functien types

The functfion point analysisimeasures the size of the functions of (a part of) an application. The analy
revolves ground the what'and not the how of the application to be analyzed. Only those components th
the user yequests, cairrecognize and considers significant are assessed. These components are call
functiong or base\functional components. A function belongs to a function type.

FPA defines’function types as follows:

rerified by the user. The usefpafter all, is the only one who can determine whether a certdi

bn
he
ve.

eople and/or organizations that use or are going to use,the’application to be measured. This

he
d-
On

y's
he

1S
at
ed

The five types of components of which an application exists, as seen from the perspective of FPA. These
components determine the amount of functionality an application provides to a user.
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internal logical files
data function types <
external logical files

function types

external inputs

external outputs

A\ 4

transactional function types

Fy

A

al
da

A

an

E4

external inquiriei%

Figure 2 — Functions and function types

nction types are categorized into two main groups:
Data function types
Transactional function types

Hata function is:

ogical group of data seen from the perspective of the user FPA distinguishes between the
ta function types:

Internal logical files

External logical files

fransactional function is:

elementary process that meets the following criteria:

the function has an autonomous,;meaning to the user and fully executes one complete pro
information, and

after the function has been executed, the application is in a consistent state.
A distinguishes between the following transactional function types:

External inputs

External outputs

Exterhal'inquiries

ch'function type is discussed in detail in clauses 5 through 9.

following

Cessing of

2.8 The complexity of a function

The complexity of a function is defined as follows:

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

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

© ISO/IEC 2018 - All rights reserved
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Average:

High:
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Few data element types and/or referenced logical files are involved with the function.
The function is neither low nor high with regards to complexity.

Many data element types and/or referenced logical files are involved with the function.

The complexity tables that determine the levels of complexity are included in Annex A.

2.9 The valuing of functions

After the
of functio

complexity of a function has been determined as described in clauses 5 through 9, the numH
n points can be allocated to the function. This shall be done according to the rating in Table

Table 1 — Function point table

Function type
Complexity =
ILF ELF El EO O\\O EQ
Low
Average
High 15 10 6 7 6
ILF = Internal logical file El = External input
ELF = External logical file EO = External output
bold = value for high leve| FPA EQ = External inquiry
High level specifications are enough'to identify functions and their type when performing a high le
function point analysis (see subclause 3.2.2), but it will be difficult to determine the complexity
these functions. In such a case;/a data function is rated as low, while the rating average is used for
transactipnal function.
2.10 The functionalsize
The Numper of function points: see Functional size functional size is the sum of the number of functi
points aspigned to each of the functions (in the way described above) that lie within the scope of t

object to

be-analyzed, that is the application or the project.

bel
of

bn
he

The functional size can also serve as a basis for preparing a project budget, by multiplying the number
of function points with a productivity rate based on historical data (such as hours per function point).
The preparation of a project budget is beyond the focus of this standard. More information on this
subject can be found on the Nesma website nesma.org.

A Nesma FSM measurement result on the functional user requirements or specifications for a piece of

software

shall be labeled according to the following convention:

F(unction) P(oint) (ISO/IEC 24570:2018)
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3 Guidelines to perform an FPA

This clause indicates how function point analysis shall be carried out. To this end, subclause 3.1 first
presents a generally applicable step-by-step plan. Subclause 3.2 then indicates how to act when dealing
with an indicative, high level, and detailed function point analysis. Subclause 3.3 goes into the role of
the quality of specifications, while subclause 3.4 explains the use of FPA during a project. Subclauses
3.5 and 3.6 show how an application and a project functional size are determined in the event of
development and in the event of enhancement, respectively. Subclause 3.7 introduces the definition of
a functional change. Subclause 3.8 states what must be taken into consideration when dealing with the
different ways of recording specifications. Subclause 3.9 concludes the clause with an illustration of
hdw the different types of function point analyses can be applied during the life cycle of anagplication.
Far illustration purposes, this subclause will assume a generic application life cycle as phdsing method.

3.1 Step-by-step plan to perform an FPA

Bdglow follows a step-by-step plan to perform a function point analysis

Step 1: Collect the available documentation. The documentation thdat/should be present|for an in-
dicative function point analysis, a high level function pointanalysis, and a detailed function
point analysis is described in subclauses 3.2.1, 3.2.2 an@-3.2.3 respectively.

Step 2: Determine the users of the application (see subclause’2.6).
Step 3: Establish whether an application function poinfanalysis or a project function poirft analysis

must be carried out. If an application functioh.point analysis must be performed, follow the
instructions stated in subclause 3.5. If a project function point analysis must be pérformed,
follow the instructions in subclause 3.6}

Step 4: Determine from which other applieation(s) the application to be analyzed receives and/or
uses data.
Step 5: Identify the functions and determine their type and complexity according to the guidelines

described in clauses 5 thiough 9. When doing so, adhere to the sequence in which the clauses
appear. Assign the number of function points using the function point table illustrated in
subclause 2.9. This will result in the functional size.

Register the sttucture of the analysis and the number of function points. Particulayly record
any preconditions that have been used and assumptions that have been made.

Step 6: Together“with the user(s), verify the result in relation to those aspects where specific in-
terpretation of the available specifications was needed. If necessary, make any cdrrections
asaresult of that verification.

Step 7: Verify the result with an FPA expert in relation to those aspects where specific|interpre-
tation of the counting guidelines was needed. This may or may not be necessary. Make any
corrections that are required as a result of that verification.

3.2 Types of function point analyses and their accuracy

Depending on the degree of detail of the specifications available, one of three types of function point
analyses can be chosen: an indicative, a high level, or a detailed function point analysis. Each type of
function point analysis mentioned in this subclause can be used both for the determination of the
project size as for the determination of the application size. The minimum specifications required are
different for each of the three types of function point analysis. In the subclauses below, the specifications
required to perform each of the three types of analyses are stated. Each subclause, finally, will indicate
when a particular type of analysis can be executed in the life cycle of an application.
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3.2.1

Indicative function point analysis

Definition

An indicative function point analysis indicates the size of an application or a project based on either
a conceptual data model or a normalized data model. Caution is advised when using this indicative
functional size, as deviations of up to 50% are possible.

When a conceptual model, or a model with a comparable level of detail, is available, the following

formula indicates the functional size:
Tlhe number of internal logical files in the conceptual data model * 35 ,\Q)
+ S
the number of external logical files in the conceptual data model * 15 /\Q ’

Notice thlat the entities that are an FPA table (see subclause 4.20) and that are maintained by the

applicatiqn to be analyzed are counted together as one internal logical file. The Same applies to t
entities that are an FPA table type but which are maintained by another application, they are count|
together as one external logical file. So, for all FPA tables together, at most twglogical files are countgd.

The fact

external putputs, one external inquiry and some generic functionality will be present. Herewith a |

complexi

(3x4 + 2xp + 4 = 26 fp) and 2 fp for the generic functionality.

he
ed

ofr 35 assumes that for each internal logical file three external inputs (add, change, delete), tyvo

w

y of the internal logical file is supposed (7 fp), and an average complexity of the transactions

The factor 15 is based on a low complexity of the external logical file (5 fp), an external output (5 {p)
and an external inquiry (4 fp) and some generic functionality,(1 fp) for each external logical file.

When a

data model in third normal form, or a model with a comparable level of detail, is available, t

followingformula indicates the functional size:

The number of entity types maintaiqg&}ﬁ the normalized data model * 25
R W

the number of entity types referenced in the normalized data model * 10

Here, toojthe entity types that are from the FPA table type (see subclause 4.20) and that are maintained
by the application to be counted, are counted together as one entity type. The same applies to the ent

types th

af are from the FPA table type but which are maintained by another application. For FPA tabl

therefore] at most two entity.types are counted.

Applica

ility

ty
bS,

An indicative function point analysis can be carried out when a data model is available, from which ddta
functiond can be\derived (see subclause 3.7). A data model can be presented in many ways, includi
Bachmanh diagram, description in textual form, Entity Relationship Diagram (ERD) or UML class moc1el.

ng

This data model can be ata highTevel (e.g. at the end of the requirements phase in a waterfall approach or
completion of the product backlog in an agile approach), or at a detailed level, later on in the application
life cycle. High level here means that not all details are known, so the logical files are known, with the
applications that maintain them, but without complete lists of attributes and without full details on
their relations and validations.

Specifications required

The above shows that the following should be at your disposal for an indicative function point analysis:

— aconceptual or normalized data model of the application to be counted;
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— anindication as to how the logical files distinguished are maintained, either by the application to be
counted or by another application.

3.2.2 High level function point analysis

In previous releases of this guideline, this type of analysis was named as estimated. Since this term
could be associated with less accuracy, this term has been changed to high level, indicating that it can
be used when not all details of the specification are known.

Definition

A |high level function point analysis determines the number of functions for each funefion type
(transactional function types and data function types) and uses a standard value-for complexity:
AVerage for transactional function types and Low for data function types.

These complexity values overrule all other complexity value rules for detailed function point gnalyses.
Applicability

A thigh level function point analysis can be carried out when a data-model (see subclausg 3.2.1) is
avjilable and an insight in the transactional functions (see subclause 2:7) that use it.

In|general, in a waterfall approach this information becomes available at the end of the analysis phase
arld in an agile approach it is available when user stories can bé related to transactional fundtions and
dgta functions can be identified. This is when a sprint backloeg (or sometimes, the product bpcklog) is
repdy for use.

Specifications required
The following specifications must be available for a’high level analysis:
—{ amodel that shows the logical files involved and their relations;

— an indication as to how the logical files distinguished are maintained: by the applicafion to be
counted or by another application;

—{ amodel that shows the application functions with their incoming and outgoing informatigpn flows;

— the information flows between the functions of the application to be counted and its envifonment.

3.2.3 Detailed function point analysis
Definition

The detailed farnction point analysis is the most accurate analysis in which all the specificatiops needed
for FPA are’known in detail. This means that transactional functions have been specified up t¢ the level
of|referenced logical files and data element types, and that logical files have been specified|up to the

leyel-ofirecord types and data element types. As a result, the complexity for each function idenItified can
bdestablished

Applicability

A detailed function point analysis can be carried out when a detailed data model (see subclause 4.2.1)
is available together with a detailed insight in the transactional functions that use it. All details on how
the logical files within the data model are used by the transactional functions and all further functional
details about them need to be known.

In general, in a waterfall approach this information becomes available during or at the end of functional
design. In an agile approach this would be within a sprint, when corresponding user stories reach the
definition of done.
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Specifications required
The following specifications must be available for a detailed analysis:

— amodel with all logical files and their relations (e.g. a Bachman diagram or an Entity Relationship
Diagram);

— therecord types and the data element types of the logical files;

— an indication as to how the logical files distinguished are maintained: by the application to be
counted or by another application;

— a moflel that shows the application functions, their incoming and outgoing information flows,-the
logical files involved with the functions, and the supporting functions (help functions and-se’on)

— adethiled specification of the incoming and outgoing information flows of the application up to the
level pf data element types.

3.3 Role of the quality of the specifications

Regardles$s of the type of function point analysis (as described in subclause’ 3.2), sound functional
specificafions of the application are needed in order to perform a functionpoint analysis. Dependipg
on the m¢thod used, the form of the specifications produced can differ?)}'The function point analys{is,
however, should continuously render the same result for the same application.

provided{ Good-quality specifications will ensure that little effort is needed to translate specifications
into funcfion points and will result in a reliable count. Flawed or incomplete specifications can malke
it impossjble to perform an FPA, or the result of the analysis may differ considerably from person|to
person aq a result of various interpretations of the specifications.

The relidbility of a function point analysis depends directlys on the quality of the specificatiZEs
a

3.4 FPA during a project

FPA play$ a role during the entire course.af.a system development project. For instance, during the
planning [phase of a project, an initial funttion point analysis is carried out. As soon as change requegts
pertaininlg to specifications already recorded have been submitted during the project, interim functipn
point analyses are carried out. When-a'project has been fully completed, the final function point analyfis
determings how big the supplied product is and what the functional size of the project has been/ It
does not matter which phasesaf-an application's life cycle are being carried out in the project. Given
a system|life cycle as a phasiiig method, for example, the project can pertain to analysis, functional
design, ahd/or construction: Regardless of the project’s content, there will always be an initial and a
final fundtion point analysis, and sometimes one or more interim function point analyses.

An initial functiompoint analysis is:

an analydis at the beginning of a project for developing an application or for enhancing an applicatipn
(adding, fhanging, and deleting functionality) in which the functional size of an application (gee

subclausé-3-5}and-apreject{seesubelawse3-6Hsrecorded:

An initial function point analysis should be performed at the beginning of a project. Depending on
the specifications available, this analysis is either an indicative, high level, or detailed function point
analysis. The objective of the initial function point analysis is to draw up a budget for the project in
terms of effort and schedule.

An interim function point analysis is:

an analysis during a new development project or an enhancement project in which the size of an
interim enhancement (adding, changing, or deleting functionality) is determined. This means that the

2) Nesma has published a guide “FPA applied to UML / Use Case documentation” that gives guidance how the rules
in this guideline can be applied from this type of documentation.
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effect that a change will have on both an application functional size (see subclause 3.5) and a project
functional size (see subclause 3.6) is recorded.

An interim function point analysis should be done when functional specifications are changed.
Depending on the specifications available, this analysis is either an indicative, high level, or detailed
function point analysis. The objective of the interim function point analysis is to determine the effect of
change requests on the price and delivery date agreed upon with the customer.

A final function point analysis is:

leting fun 5) or the

prpject (see subclause 3.6) are recorded.

A [final function point analysis takes place at the end of a project. The projectyéan pertdin to the

elopment of an application or to the realization of enhancements during an application's pperation
arld maintenance phase. One objective of the final function point analysis is to determine the flunctional
size of the application in function points. Another objective is to determine the,size of the project so that
prpductivity can be determined and, for example, a final monetary settleiient for the project can take

fuhctional size. This subclause explains the use of FPA Wwhen determining the functional §ize of an

The purpose of performing analyses on applicatians“is to determine the amount of functionjality that
is [to be furnished to a user or that has already been furnished to him. This means that the functional

Dgtermining the functional size of an.application can be carried out differently when developing an
application than when enhancing aniapplication. Still, in both cases, the application boundary must first
bg determined. This and the analyzing method employed for both development and enhancg¢ment are
covered in greater depth in theisubclauses below.

3.p.1 Determining the'application boundary
An application boundary is:

the boundary bétween the (developing or developed) application and its environment (usefs and/or
other applications).

An application in this International Standard refers to:

ar] automated information system. This is an application that collects, saves, processes, and presents

d taBumeans aof 2 comnuter.
J r

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 owners or key users, it often means
that there are several applications.

— Look at the application through the eyes of the user, so only use the part of the application the user
can actually observe. Use the specifications that describe or define the outside of the application,
seen from the user perspective. 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.
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Only those things that the user requests and that are relevant to him are significant to the function

point

analysis.

— Think of an application as a group of programs maintained as a whole. The application boundary

enclo

ses this group of programs. All functions within this boundary are identified.

3.5.2 Functional size of new applications

This pertains to the functional size of applications in the process of being built or that have already
been built at the request of a user or user organization, and that provide a solution to the needs or

wishes of

Determin
subclause
functiona
of a proje
counted

If the app
the total

the funct
appearin

Inthe eve
the funct

3.5.3 F

This pert
can take
or during

defined i which the functional size of the projectis determined, in addition to the functional size of t|

applicatig
enhancen

Below aré

Step 1:

Step 2:

Step 3:

Step 4:

the user or user organization.

vhen the functional size of an application is determined.

functionality furnished by all the sub-projects will have to be examified in order to determi
onal size of an application. When examining these sub-projects, mrake sure that functional
b in more than one sub-project (such as a logical file) is not counted twice.

nt of enhancementto an existing application (the adding, changing, or deleting of functionalit
onal size of the (changed) application should be determined as indicated in subclause 3.5.3

unctional size of enhanced applications

ains to the functional size of an application.after enhancement. In principle, enhancemg
place during each phase of an application's dife cycle, but usually occurs during constructi
operation and maintenance. In the event-of major enhancements, a separate project can

n. In all cases, the functional size ofithe application is determined in the same way after t
hent.

the steps to be taken in ordéer.to determine the application functional size after enhanceme

Determine the number/of function points of the application before the change (AFPB).

Identify which transactions and/or logical files are added to the application and establi
how many fusniction points they represent (ADD).

Determinewhich transactions and/or logical files are deleted from the existing applicati
and count how many function points they represent (DEL).

Establish which transactions and/or logical files change. Then determine the number

ing the functional size during the development of an application occurs as indi¢ated |in
 3.1. If the application in a development project is realized in a single project, determiting the
| size of an application does not occur differently than when determining the functional size
rt (see subclause 3.6.2). Notice, however, that the size of any conversion software shall not pe

lication is being realized in the form of a number of sub-projects carried-out in parallel, then

e
ty

),

nt
bn
be
he
he

pn

of

function points that they represent before the change (CHGB) and after the change (CHGA)).

Step 5:

Determine the functional size of the application after the enhancement (AFPA) as follows:

AFPA = [AFPB + ADD DEL + (CHGA CHGB)]

3.5.4 Functional size of re-built applications

If one application is replaced by another with the same functionality, then the functional size of the new
application is equal to the old application it is replacing.

12
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If enhancements are the result of such a replacement, the functional size of the application can be
determined in two ways:

— The replacement can be considered a new application. If this option is chosen, counting is done as
described in subclause 3.5.2.

— The replacement can be considered an enhancement to the application being replaced. In this case,
counting is carried out as indicated in subclause 3.5.3.

The result (the application functional size) of both methods is the same.

3.6 Determining the functional size of a project

Ad indicated in subclause 2.2, FPA can be used to determine an application functional size o] a project
fuhctional size. This subclause explains the use of FPA to determine the functional-§ize of a prpject.

Dgtermining the functional size of a project (i.e. counting the number of function points of p project)
differs in a number of ways from purely and simply calculating the functional size of an agplication,
thpt is determining the amount of functionality provided or to be provided: This is because [the effort
reuired does not always result in an increase of functionality. Counsider, for example, an| effort to
remove functionality, or to create a one-time functionality in order to-gonvert data.

Uding a number of project situations, the subclauses below spell dut how the functional size of a project
can be determined. Table 2 illustrates an example of how the functional size of both a project and an
application are determined, as well as the differences between the two.

Table 2 — Functional size of a project versus an application

Lifecycle stage
Size type >
4 Initial releasg\ ] Release 1 Release 2
ADD 1000 200 500
DELETE 40 100
Befor: 80 220
CHANGE
r 100 200
O ADD 200 | ADD 500
%) CHANGE After 100 | CHANGE After 200
Prcuect@ 1000 DELETE 40 | DELETE 100
~Q~ TOTAL 340 | TOTAL 800
O‘(‘ Initial release 1000 | Release 1 1180
S
ADD +200 | ADD +500
R CHANGE After +100 | CHANGE After +200
Aeplicatioh size Todd CHANGE Before |  -80 | CHANGE Before | -220
DELETE A0 | DELETE -T00
TOTAL 1180 | TOTAL 1560

Determining the functional size of a project when an application is developed can be carried out
differently than when an application is enhanced. Still, in both cases, the application boundary must
first be fixed. This and the counting method employed for both development and enhancement are
covered in greater depth in the subclauses below.

3.6.1 Determining the scope of a project function point analysis

The scope of a project function point analysis is:
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the set of functional requirements/specifications of a development project or an enhancement project
to be included in a function point analysis. This may include one or more applications and therefore
more than one application boundary may have to be determined as described in subclause 3.5.1.

This definition shows that two types of projects are distinguished:

Development projects

Enhancement projects

A development project is:

a project in which a completely new application is realized. In its execution, a development projeet-c
be split up into a number of sub-projects, each of which is responsible for a certain sub-system’of t
entire application. Each sub-project should then be considered an individual development project, if t
sub-systgm itself is an application.

Re-buildihg an existing application (re-engineering) is considered as development (see subclause 3.5

FPA defines an enhancement project as:

a project
functiona

Guidelin

The follov

Look
taker

An af
of wh

in which enhancements are carried out on an existing application. This means t}
lity can be added to, changed in, or deleted from an existing application (see subclause 3.7)

ps to determine the scope of the project
ving guidelines can help in determining the scope of the project:

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

plication can be developed as a number of sib-projects executed more or less in parallel, e

hn
he
he

=
e

at

be

h

ich realizes a sub-system. The scope of su¢h a sub-project therefore includes a sub-system| If

the syib-systems must be able to exist indepéndently (e.g. because of a phased implementation of the

appli
in the
This
The y
be hi

cation or for functional reasons), thenthe exchange of data between the sub-systemsisincluded

functional size of each sub-project: The scope of the application contains all the sub-projecis.
means that the interfaces between the sub-systems lie within the entire application boundaty.
roject functional size is the.sium of the number of function points of the sub-projects and can
bher than the number of function points of the entire application (application functional sizg),

becatise in this situation, anvinternal logical file of a particular sub-project (for example) is also

coun

ed as an internal legical file or as an external logical file for another sub-project that ma

use

A pr
requ

Ifin

the same internadllogical file.

ctical way of figliring out whether a certain function lies within a boundary of an applicati
sted by a uger is to ask whether the user really wants to pay for this function.

oubt,.consult with the user if possible.

es

A development project realizes an entirely new application. When a development project is split up into
anumber of sub-projects, then each sub-project must be treated as an independent development project
when determining the functional size of a project.

The steps to be taken here are as follows:
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Determine the number of function points of each (sub)system to be realized.
Count the number of function points of the conversion.

These function points contribute to the functional size of the project only. The conversion
software required does not yield any additional functionality, but is only a one-time tool and
therefore not a part of the application to be implemented.

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 subclause 3.1).

Step 4:

Note:

3.p.3

Functional size of enhancement projects

These function points contribute to the functional size of the project. (The new furictional size
of the applications affected by the project must also be determined per application.)

The functional size of the project is the sum of the number of functionpoints recqrded as a
result of steps 1, 2, and 3.

A project functional size is used often to budget. When different applications are beingmodified/
enhanced, make certain that budgeting is done per application bécause, for example, there may
be different development environments and, therefore, differént productivity rates.

An enhancement project considers enhancements to one oranore existing applications. This nleans that

fuhctionality can be added to, changed in, and deleted from‘these applications.

THe steps required to determine the functional size of the project in function points are as folljows3):

Step 1: Identify which transactions and/ex logical files are going to be added to the application(s)
and establish how many functién points they represent (ADD).

Step 2: Determine which transactions and/or logical files are going to be deleted from thle existing
application(s) and determine how many function points they represent (DEL).

Step 3: Establish which transactions and/or logical files change. Then determine the gumber of
function points they represent after the change (CHGA).

Step 4: Calculate the functional size for the enhancement project as follows (EFP):

S
Q~O EFP = ADD + DEL + CHGA

Step 5: If conversion software has to be made as a result of changes, determine the fumber of
function points it entails and add it to the functional size of the project determined in step 4.

Note: Existing internal logical files and external logical files that are used by the functions to be

added, changed, or deleted, but are themselves not changed during an enhancement project,
are not counted as internal logical files or as external logical files when the functional size of
the project is being determined.

3) Nesma has published a guide "FPA for software enhancement” that deals with the use of functional sizing
during enhancement. The method for sizing enhancement projects, described in that guide, is not a part of this
International Standard and it results in a different unit of measurement.
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3.6.4 The project function point analysis 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 an entire application has to be built in such a case, determining the functional size of the
project occurs in the same fashion as when dealing with development projects (see subclause 3.6.2).

3.7 Definition of functional change

3.7.1 eneral

Functiongl specifications of one or more functions may be adjusted on the basis of a chainge requeft.
If these afljustments lead to activities (adjustment of the design, software code, testinggete.) intended
to bring tlhe application in accordance with the changed specifications, then these functions should pe
considerdd as functions within the scope of the enhancement release.

To detertpine the size of a function after the change, the same counting guidelines are used as for
developnlent.

All functions mentioned in the change request, and all functions that should be changed as a result{of
the propdsed changes, have to be analyzed in the function point analysis of the enhancement release

3.7.2 Modification of a transactional function

After theenhancement, the transactional function should befunctionally changed from the user’s pojnt
of view. Tlhe user’s primary intent of this transactional fungtion has not changed.

A transadtional function referred to in the change request, is to be considered as functionally changed
if it meet§ at least one of the following criteria:

— one ¢r more DETs are added to the transactional function, and/or one or more DETs of the
trangactional function are changed (see subclause 4.7.4), and/or one or more DETs are removed
from|the transactional function;

— one dr more logical files are added to the transactional function and/or one or more logical files gre
remoyved from the transactional function;

data function is part 6fthe transactional function;

— the lggical way of¢processing of the transactional function is changed in the enhancement reledse
(for gxample as\a result of added, modified and/or deleted validations or calculations).

3.7.3 odification of a data function

A data function referred to In the c ange reques 1T 1t meets

at least one of the following criteria:

, 1S TO be considered as runctionally modirie

— the structure of the data function has changed because in the enhancement project one or more
DETs are added to the data function, and/or one or more DETs of the data function are changed (see
subclause 3.7.4) and/or one or more DETs are removed from the data function;

— the nature of the data function has changed in the enhancement project. This is the case where as
a result of functional changes to the transactional function (see subclause 3.7.2) the data function
changes from ELF to ILF or vice versa.
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3.7.4 Modification of a DET

A DET changes if it meets at least one of the following criteria:

3.

the length (number of positions) changes;
the data type changes (for example from alphanumeric to numeric);

the number of decimal places changes.
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uation. This subclause explains the use of FPA in the following situations:
Analyzing on the basis of traditional design
Analyzing packaged software
Analyzing screens or windows

Analyzing during prototyping

B.1 Analyzing on the basis of traditional design

h models, a traditional design describes the functionality a user desires. Generally sp
ta model and a process model are encountered here, A data model can take the shape of
lationship Diagram to which a description of entity types, attribute types, and relation
en linked. A process model on the other hand can‘take the shape of a Data Flow Diagram t|
scription of the functions and the data flowssis linked. When an analysis is done from a t
sign, the models cited serve as the basis for.the FPA, as well as the window and screen layou
fouts often encountered. The screen, window and list layouts are not necessary, but are ve
ta functions are derived from the data'wiodel, and the transactional functions that must be
e determined from the process model:

e major advantages of performing a function point analysis from a traditional design are th

analysis is done from(the perspective of the functionality requested and defined,
technological considerations hardly play a role;

the design is a complete illustration of the functionality requested.

B.2 Analyzing packaged software
ckaged software implemented in an organization represents a certain quantity of functiong

e function point analysis carried out during the phase in which the specifications are rec

re

flection of the amount of functionality a user desires. This analysis is independent of the s

A can be applied in different situations, but must be dealt with in a specific way for each particular

eaking, a
an Entity
ships has
p which a
raditional
Es and list
ry useful.
dentified

in which

lity.

rded is a
blution to

bechosenand 1s separate Irom the implementation or non-implementation of packaged softw

are.

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

The way in which the analysis should be carried out depends a lot on the available documentation of the
packaged software. Other than that, the approach here is no different than the one given in subclause 3.1.
Next we will discuss the process in which the data functions (logical files) and transactional functions
(transactions) of packaged software can be identified.
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General

When packaged software is considered a possible solution, the first step to be taken is to determine
whether suitable packaged software is available that can run on the technical infrastructure desired. If
so, the following about the chosen packaged software must be determined:

1. what functionality desired by the user can the packaged software provide, and what is the number
of the function points of this functionality;

2. what functionality desired by the user can the packaged software not provide, and what is the
numberof function pninfc of this anr‘finnq]ify:

3. what|functionality not desired by the user does the packaged software provide, and what is the
number of function points of this functionality.

These fupction points should not be included in the useful application functien point analysis |of
the packaged software, because the application function point analysis should reflect the desired
functiondlity that is provided. If a decision is subsequently made to upgrade the packaged software
so that it complies with all of the user's original requirements, the upgrade should be treated as pn
enhancerent (see subclauses 3.5.3 and 3.6.3).

Group 3, the surplus functionality that packaged software provides, can of course be a reason to chodse
certain pjickaged software. The additional functionality, however, falls outside the scope of the original
project while it must still be paid for nonetheless. It is a partof'the total functional size of the packaged
software| but not a part of the functional size of the appli€ation that is effective and useful to the uskr.
Dependirlg on the purpose of the function point analysis\(“measure the functional size of the packaged
softwarel versus “measure the effective and useful fitictional size of the software”) one shall or shpll
not take this surplus functionality into consideration.

The big advantage of using FPA when acquiring packaged software is that attention is focused on the
relationship between the functionality provided and the cost factors that play a role in the decisipn
either to produce a bespoke application.orto buy packaged software. With the help of FPA, a decisipn
between |'make or buy” is made possible on the basis of functionality, costs, and the time frame witHin
which furctionality becomes available.

Analyzing the size of packaged software therefore has three possible objectives:

— To egtablish the pricesperformance ratio of packaged software. In other words, what will the
packaged software'cost per function point? When this is assessed, only the function points of the
functiionality thatthe user or customer requires and that the packaged software is going to provide
are relevant.

— To eqtablish the ratio between the functionality provided by packaged software that a user |or
custgqmer requires and the total functionality the user or customer requires. This would include
both additionsand changes.

— To establish the ratio between the functionality provided by packaged software that a user or
customer requires and the total functionality the packaged software provides.

Determine the data functions (logical files) of packaged software

When packaged software is acquired, a conceptual data model usually is not a part of the documentation
supplied. In some cases, a data model of the packaged software will be available. In that case, the data
functions can be derived from this data model. In such a case, use the guidelines found in subclauses
4.20 and 4.21 and in clauses 5 and 6.

If a data model is not present, establish which logical files can probably be identified, using the
functionality provided. This can also be derived from the physical database structure, when available.

18 © ISO/IEC 2018 - All rights reserved


https://standardsiso.com/api/?name=681ba0cdfe6e03eab4e621061c546cda

ISO/IEC 24570:2018(E)

Determine the transactional functions (transactions) of packaged software

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

If the documentation issued is inadequate and a test or demonstration implementation of the packaged
software is available, the transactional functions can be determined from the screens or windows (see
subclause 3.8.3 for more about this).

If only the menu structure is available, try to derive the functlons from it. Choose three external inputs
tion such

customer
hgs imposed on packaged software. In other words, only those parts of the.packaged soffware are
valued that the user has specified beforehand.

In|short, use the functional requirements of the user or the customer in ordér to analyze.

If the functional requirements have not been defined, they must-still be established in copperation
with the user by figuring out which logical files and which functions of the packaged soffware are
reJevant. (Consult the above in this subclause for how data functions and transactional functidns can be
ddtermined.)

Fynctionality provided by the packaged software but not specifically requested by the uspr can be
influded when determining the total application functional size of the packaged software;|however,
it Imust not be included when determining the effective application functional size (the application
fuhctional size useful to the user).

3.8.3 Analyzing screens or windows

Pqckaged software and existing applications often lack suitable documentation needed to perform a
fupction point analysis. If functional\specifications are missing or are insufficient, it may be pecessary
to|derive (a part of) the functionsfrom the physical components of the application. One ogtion is to
start up the application concerned and analyze from the screens or windows. This means thatffunctions
hgve to be tracked down by going through each branch of the menu tree up to and including|the input
arld output screens or wihdows. These input and output screens or windows reflect the fungtionality
thpt an application provides. A user's manual can also be a useful means to establish the fungtionality

supplied.

A Graphical User\Interface (GUI) can present the application to a user in a variety of ways. [Generally
spleaking, look-beyond the packaging and deduce the actual functionality provided by the application
in[terms_of\internal logical files, external logical files, external inputs, external outputs, and external
influiries."The sequence and shape in which GUI elements are used in a transaction do not play a role,
byt must be considered asa whole. The 1nd1v1dual components or formats of GUI elements d¢ not lead
to 7 of these
components correspond to a data element type and are counted accordlngly

Functionality that the GUI environment provides, or functionality expected as a standard in the GUI
environment and obtained (almost) automatically by tools in the GUI environment, like responsiveness
of the GUI to different devices, shall be treated similarly as an extension of the operating system and do
not lead to counting of additional functions or data element types.

Pay attention to the following when functions are established in this fashion:

— Prevent double counting: The same transactional function can appear at several places in a menu
structure.
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— Pay attention to continuation screens. Screens or windows inextricably bound together usually
define one transactional function only.

— Ifascreen or window has continuation screens or windows that are not bound to it inextricably, the
continuation screens usually result in new transactional functions, unless the new transactional
functions found in this fashion have been counted somewhere else already.

— Derive from the screens or windows and the menu structure which reports are created by the
application. Count each individual report as one external output, but be aware of double counting
(see subclause 4.3).

— Somdtimes a report with the same layout can be shown via different media (e.g. display screen,pdp-
up window or printer). When the logical processing is the same, only one external output should pe
counted (see subclause 8.1).

— An efternal inquiry shall be counted only if it is cited explicitly as such in the ménu structufe.
Displpying data occurs rather often in practice as part of an external input, namely when datal is
changed and/or deleted. Given such a case, the displaying of data is not counted as an external

inqun[y
— Counf list functions as indicated in subclause 4.16.

— Using the documentation or menu options, determine which transaction files exist. Count these files
accoildingly as either external inputs or as external outputs. AlSe determine how many external
inpufs and external outputs should be identified per transaction.file.

— Try tp derive from the maintenance functions which logical files the user can maintain; in otHer
words, which internal logical files are present.

— Ofter}, it will not be possible to substantiate the comiplexity of transactional functions and ddta
functions when analyzing from screens or windows. In that case, value each transactional functipn
as avprage and each data function as low.

— Counf the menu structures as indicated inlsubclause 4.15.

— Try tp gain insight into (batch) functions executed periodically. Sometimes it is possible to see frqm
remalrks on screens or windows,sin-documentation, or in menus whether a transaction run will
operdte or should have operated{at night, for example).

3.8.4 Analyzing when prototyping
Prototyp]ng is used:
— as a dtrategy in order to determine functional specifications;

— as a1} aid todevelop the organization of screens, windows and dialogs for known functional
speciffications.

Prototy. ing to determine Qpprifirnfinne

When prototyping is used as a design strategy to determine the functional specifications of an
application, FPA should be applied carefully. Prototyping is usually applied when there is uncertainty
about the information problem and about the requirements that users expect of a solution for that
problem. The causes of this uncertainty are due to a communication gap between the developer and
user, and to a shift or change in the information need when the user has gained experience with the
application. As long as uncertainty exists about the final functionality of an application to be developed,
a function point analysis will not provide reliable insight into the ultimate size of this application. If
necessary, an indicative function point analysis can be carried out if a (rudimentary) data model is
available. It is important, however, to document specifications when prototyping, too, so a function
point analysis can be done at the end of the prototyping cycle.

20 © ISO/IEC 2018 - All rights reserved


https://standardsiso.com/api/?name=681ba0cdfe6e03eab4e621061c546cda

ISO/IEC 24570:2018(E)

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.

3.9 [Illustration: FPA and the application life cycle

A function point analysis 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 application life cycle, on the nature of the project, and on the methods that are used.

Schlauses 3.9.1 through 3.9.6 will explain this further and, in doing so, will illustrate. the¢ phasing
acpording to a general system life cycle. Comparable remarks apply to every other arbitrary phasing
method. We leave it to the reader to compare this general application life cycle with; the mdthods his
organization uses and to translate them.

3.D.1 FPA during the requirements phase

This phase assesses whether the development of a new or improved ‘application is techn¢logically,
economically, socially, and organizationally feasible and worthwhile. It is the first stgp in the
dgvelopment of a particular application®.

Eqrly in the application lifecycle the problem area is analyz€d, and all application requireipents are
splecified:

—{ what does the existing application look like;

— what are the boundaries of the application;

— what functionality should the application provide;

— how can users work with the applicatien;

— 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 transferfrom the existing situation to the desired situation take place.
This will result in:

— amodel of thensiness activities;

— the basic régulirements for the application to be realized;

—| aspecification of the environment requirements of the application to be implemented;

—{ réquirements pertaining to the technological characteristics;

— a high fevet data modet:
Moment and type of analysis

The specifications that must be furnished at the end of the requirements phase in the system life cycle
are not always adequate for performing a high level function point analysis (see subclause 3.2.2), but
usually are sufficient for an indicative function point analysis (see subclause 3.2.1).

Be 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.

4) Nesma has published a guide “The application of Function Point Analysis in the early phases of the application
life cycle” that gives guidelines for functional sizing when only limited information is available and details to perform
a high level analysis are missing.

© ISO/IEC 2018 - All rights reserved 21


https://standardsiso.com/api/?name=681ba0cdfe6e03eab4e621061c546cda

ISO/IEC 24570:2018(E)

Experiences of FPA users have shown that the degree to which a functional size is underestimated
in this phase is constant in an organization. Each organization should decide on a standard for itself
in order to compensate for this. This compensation can be referred to as autonomous growth (see
subclause 3.9.2 and Annex C).

Objective of the analysis

The objective of this analysis is to obtain an initial indication of the size of the application to be
developed. This indication can be used to:

— Budget the project for the design of the application

— Fix afpudget for the development department

— Evalyate quotations when subcontracting later phases of system development
Required documentation

In all casg¢s, the documentation must contain the specifications as denoted in subclause 3.2.1.

3.9.2 FPA during the analysis phase

During the analysis phase, attention shifts from analyzing business activities to specifying the
applicatign that is to support these activities. Specifying the application requires an understanding|of
all aspects of the information that must be stored in the logicalfile(s), and of the way in which the uger
is going tp communicate with the application. In fact, a number of models may be created that can pe
seen as a plueprint of the application to be developed.

This will fesult in:

— amodlel that indicates when and why information is required for which management and for which
contifol decisions;

— amodlel that defines which data is reqaired for which output and what the significance is of that data;

— amodlel in which the structure, ferim, and cohesion of the data of the application to be developed are
estalllished;

— amodel that records the technical requirements for the application to be realized.

The models used here_and the documentation produced as a result will vary for each syst¢m
developnlent method,

Moment pnd typeof analysis

Sufficienf specifications emerge during the analysis phase that will enable a high level function pojnt
analysis.

Analysis can be done as soon as the specifications required for a high level analysis are available.
Analysis can occur at different moments during analysis, depending on the methods used. However, it
usually takes place at the end of the analysis phase.

Be aware that the functional size of an application in the analysis phase is also usually estimated too
low. This is a consequence of the still relatively 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 constant in an organization. Each organization should decide on a standard
for itself in order to compensate for this. This compensation can be referred to as autonomous
growth. The autonomous growth in the analysis phase is lower than the autonomous growth in the
requirements phase.
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Be aware that autonomous growth is different from scope creep. Autonomous growth occurs by
revealing functionality while detailing and having a closer look at the functional user requirements; it
covers functionality that was already implied by the requirements, but was not originally recognized.

Scope creep occurs by the addition of new functionality by the user. It generates functional size that
would not have been found even after detailing the requirements.

For a detailed discussion on the increase of functional size, see Annex C.

Objective of the analysis

The objective of the function point analysis at the end of the analysis phase is to obtair] a better
inflication of the size of the application to be developed. This estimate can be used to:

—| Determine the resources necessary for the application to be developed

— Budget the project for the application to be developed

—|{ Fix a budget for the development department

— Evaluate quotations when subcontracting later phases of application'development

— Settle financial matters pertaining to the analysis phase via €0sting when the phase[has been
subcontracted by means of a contract. (A fixed price per specified function point is usgd in such
a case.)

—{ Record that more or less work has to be done than an.earlier function point analysis indidated
Re¢quired documentation

In|all cases, the documentation must contain the specifications denoted in subclause 3.2.2.

3.p.3 FPA during the functional design.phase

During this phase, design specificationsare documented to such a degree that they can be uged as the
basis to realize manual procedures or computer programs. Additionally, the logical data stfucture is
dgtermined so that it can be used asthe basis to establish a technical data structure or databape design.

Mpment and type of analysis

Dyring the functional design phase, all the specifications required for performing a detailed function
pdint analysis beconiesavailable. This functional size will be equal to the final functional kize if no
inferim changes td-the functional specifications appear during the next phases.

Jupt as in the.ahalysis phase, counting function points can be done during the phase or at the end of
th[ phase.

0)

jective of the analysis

The fn”n‘/\ring canbe :\(‘r‘nmp]ichpd onthe basis of the detailed function point an:\]ycic atthe ¢nd of the

functional design phase:

— Budgeting the continuation of the project for realizing the application
— Estimating the effort and financial means required

— Evaluating a quotation for subcontracting the construction phase

— Settling financial matters pertaining to the functional design phase via costing when the phase has
been subcontracted by means of a contract. (A fixed price per specified function point is used in
such a case.)

— Recording that more or less work has to be done than an earlier analysis indicated
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Required documentation

In all cases, the documentation must contain the specifications noted in subclause 3.2.3.

3.9.4 FPA during the construction phase

The construction phase encompasses the actual building and testing of the application. When t

he

application is not actually built, but acquired as standard packaged software instead, this phase

consists of evaluating and choosing one of the various standard packaged software options.

Moment pird-typeofamalysis

Analysis [takes place during construction when changes are made to functional specifications.

In

essence, then, a step backwards is taken to the analysis phase or to the functional design phase whdre

such spedifications were drawn up. In the event of a change to the functional specifications/at-this sta
a so-callgd interim function point analysis is performed. An interim function point analysis reflects t
effect thalt a change has on the project functional size and on the application functional size.

Changes here involve small enhancements. If major changes must be implemefted, a new project]i

usually defined.

The applifation ultimately developed must be counted once again at the end'of the construction phase|
order to determine the final amount of functionality that has been realiZed (the size of the applicatio
This is a ffinal function point analysis.

The function point analysis at the end of the construction phase.can also be derived from the functi
point andlysis after the functional design and all the interim function point analyses during t
applicatign's construction phase.

Objective of the analysis

The first pbjective of an interim function point analysis is to record the costs that must be added to
deducted|from the price agreed upon earlier, in‘the event of more or less work. The second objective
an interitph function point analysis is to detepmniine the new size of the application so that an indicati

can be obftained of the effect of the changes on the operation and maintenance phase of the applicatiqgn.

e,
he

bn
he

or
of

The objeqtive of the detailed function\point analysis at the end of the construction phase is to record

the numbler of function points thatmust be maintained. It also allows the measurement of the stabil
of the de
function

Required documentation

ty

ign on the basis of any in¢rease in function points. Using the project documentation, the finjal
oint analysis, and thle number of hours spent on the project, productivity can be determine(d.

The docyment to be provided at the end of this phase is not of importance to FPA. However, the

documents from the' analysis and functional design phases, in which functional changes have be
made, are important. Everything stated in subclauses 3.2.2 and 3.2.3 for the high level and detail
function point analyses should still be specified as it pertains to such changes.

en
ed

3.9.5 FPA during the implementation phase

During the implementation phase any organizational changes that need to be implemented take place.
Furthermore, operational data is converted and software is installed. Training and writing the user

manual belong to an application's implementation phase.
Moment and type of analysis

No function point analysis is executed during the implementation phase.

3.9.6 FPA during the operation and maintenance phase

The application is now operating and should be managed and maintained in an adequate fashion.
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Moment and type of analysis

Small functional changes usually belong to the operation and maintenance phase. After a change
has been implemented, a function point analysis must be done in order to re-establish the amount of
functionality that must be managed and maintained.

In the event of major enhancements, a new project is usually started and function point analysis takes
place as indicated above.

Objective of the analysis

Dyring this phase, use can be made of the functional size of the operational application in ordgr to make
a link between the amount of functionality to be maintained and the maintenance effortrequjred.

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

Ré¢quired documentation

All of the documentation produced up to now should be present. Thé/functional size ¢f all the
applications to be installed and maintained must be included in this décumentation.

4| General FPA guidelines

This clause provides general guidelines that apply when & fuhction point analysis is perforthed. Each
supbclause gives a general FPA guideline from a certain perspective. The titles of the subclause|headings
inflicate the perspectives.

4.1 Analyzing from a logical perspective

Pdrforming a function point analysis is based on an organization's business activities. A|business
aclivity can be supported by one or more\functions. Conversely, one function can also suppoft several
business activities. How a particular application is or has been realized in a technological s¢nse shall
ndt be taken into consideration. The“logical perspective”, after all, is what is important. The tgchnology
used shall not influence the functional size of an application.

4.2 Applying the rules

Cdmmon sense can be-necessary when applying the guidelines. If any deviation from the rules|and their
infentions are experiericed to be necessary, always record and clarify them.

D@ not be subjective when establishing the complexity of a function.

4.3 No.double counting

Fynctionality shall be counted only once in an application, regardless of whether one or miore users
makeuse-ofitregardless-whether-the-functionality-shewsup-in-one-or-moreplaces-ofthe-application.
This ensures that a particular logical file is counted only once in an application: either as an internal
logical file or as an external logical 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.

4.4 Built functionality, non-requested functionality

During 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 an application than just the desired functionality.
Additionally, developers may incorporate refinements into an application that were not requested
because they think they are nicer.
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It shall be determined whether the supplied functionality corresponds to the requested functionality.
Non-requested functionality does count as part of the size of the application supplied, but not as part of
the size of the application requested.

Requested functionality is the functionality initially specified and the functionality that results from
later change requests. In diagram form:

Supplied functionality
Requested Tunctionality
Non-requested functionality
Initially specified Change requests

Figure 3 — Requested functionality

4.5 Pr¢duction of re-usable code

Sometim¢s software is set up in such a general way that it is re-usable in pther applications. This kind|of
software|can be used as a functional unit outside of the application asiwell. The production of re-usalyle
code doeg not influence the number of function points.

4.6 Rejuse of existing code

If existing code is re-used when constructing an applieation, existing software is used to realizg a
specified|functionality. Re-use makes it easier to produce a certain functionality. This functionaljty
is includdd in the functional size in the usual way. {i’such a situation, it would be wise to work with
an adapt¢d productivity standard (fewer hours_per function point) for those parts of an application|in
which ful] or partial re-usability is possible.

4.7 Screens, windows and reports

Screens, yvindows and reports are pepresentations of the message traffic between an application and fts
user(s). Als such, they form physical Structures of messages exchanged between the application and |ts
environmnjent. If a description ofithe logical structure is lacking (i.e. if a description of the data elemgnt
types whijch belong to the different screens and reports is not present), it will be necessary to deduce
this desctiption from the (physical) screens, windows and reports.

Exercise [caution here{ A physical structure can consist of several logical structures, and a logi¢al
structurg can consist of several physical structures.

4.8 Input’and output records

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

Caution should be exercised here. This kind of physical record can consist of several logical structures
and a logical structure can consist of several physical records.

4.9 Security and authorization

Security functions, authorization functions, and log-on functions are often standard and, in principle,
are available to all applications; therefore, they are not counted. However, if they must be built for the
application to be counted, then they shall be included in the functional size as well.
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4.10 Operating systems and utilities

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

Modifying and tailoring an operating system to a specific application has repercussions on productivity.
It does not add any functionality and shall not influence the functional size as a result.

4.11 Report generators and query facilities

THree types of report generators and query facilities can be 1dentified:

—|{ Standard facilities provided by the development environment with which the user dg¢fines the
selections and output products

—| Specially made facilities included in an application with which the user defines'Selections apd output
products

— Regular external outputs and external inquiries in which selections afvd-output products pre fixed

Rdport generators and query facilities provided as part of the development environmenft are not
counted when the size of a project or an application is being determinéd.

Rgport 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 logical files, externpl inputs,
extternal outputs, and external inquiries) on the basis of the message traffic with the user that|is needed
inforder to compose output products and to save the queries defined.

Rdgular external outputs and external inquiries should be counted as indicated in Clauses 8 ajnd 9 even
when they have been created with the help of @ standard report generator or query facilityExternal
influiry: query facility.

412 Graphs

Jut as reports, graphs can be cofisidered output. The function point analysis here does nqt revolve
arpund the technique required to make a certain graph and to show it to the user, but rath¢r around
the information in the graph-that is used or shown. To determine an output's complexity, ther¢fore, FPA
mpist use the data elementtypes of a graph that crosses the application boundary.

4.13 Help facilities

If fn application has help facilities, then one external inquiry must be counted for the entire application
for each typeefhelp facility found.

Examples-of help facilities include, but are not limited to, the following:

— Help information for the entire application

— Help information for screens or windows

— Help information for fields (including list functions with fixed values) (see subclause 4.16)
— Interactive help wizard

— Context-sensitive help index

Consider the following: If help information can be called up at every screen or window, count only one
external inquiry for the application as a whole. In total, there can be a maximum of as many external
inquiries as there are types of help facilities in the application to be counted. The file in which help texts
are stored is considered to be an FPA table (see subclause 4.20) if the help texts can be maintained.
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The complexity of the help facilities' identified external inquiries must be valued as Low in a detailed
function point analysis and must be valued as Average in a high level function point analysis (see
subclause 3.2.2).

4.14 Messages
Messages are broken down into two types:

— computer system messages and

— functforrmessages.

Computef system messages are generated by the operating system or other system softwaré.\Thdse
messaged are not counted.

Function messages are generated by a transaction of an application and say something about the use|of
that trangaction.

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

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

Note When there is a separate entity for the messages and it can be naintained by the user, consider this entjty
as an FPA {able (see subclause 4.20).

4.15 Menu structures

Menu strfictures should not be counted as a functioi?One data element type is counted, however, for
each iderftified transactional function for the initiation of the transaction, regardless of the actyal
number df steps required in the menu structure~If the user himself can adapt the menu structure ahd
the menu|texts, then these functions and theibcorresponding logical files are counted according to the
guidelinep set out for counting logical file§ and external inputs.

4.16 Lisk functions

Showing p list from which a user can make a selection (e.g. a selection screen, window, pick functign,
pick list, liist box, or pop-up function) is counted as an external output in accordance with the guidelines
found in gubclause 4.4. Shewing a list is not considered an external inquiry because the size of such a
list is notlknown beforehand. Any selection option available does not count as a separate function.

Bear in mlind thatwhen a list displays data stored in an entity of the FPA table type (see subclause 4.2),
no separgte funetion is counted because the functions for FPA tables ILF and the FPA tables ELF gre
determingd forithe group as a whole in a standard fashion. See subclause 4.20.

If the list shew a-tha & & sies afre-etHran
FPA table, then the function should be considered as a help function at field level (see subclause 4.13).

4.17 Browse and scroll functions

If an application produces output on the basis of a non-unique criterion or on the basis of "from", then
it is counted as an external output. This is done when the selection is presented on an overview screen
(one line for each item that satisfies the criterion), as well as when the user can browse through the
detailed screens involved (one screen or window per item). No additional functions or data element
types are counted for being able to browse or scroll through the output.
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4.18 Cleanup functions
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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 cleanup function, taking the general guidelines into
account for identifying and valuing external inputs (see Clause 8). Count at the level of functions and do
not count one external input per internal logical file.

4.19 Completeness check on the function point analysis

EX
in
in
SO
w

4.

En
FH
to
to
m

TH
sh
an

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

1.

pect at least one external input, one external output, and possibly one external inquiry
fernal logical file. For every external logical file, expect at least one external output or eng
quiry. Also realize that an external logical file may also be read for validation or edit purp
that no external output or external inquiry is needed. If these functions are missing, ash
nether something has been forgotten and whether the file is really relevant to thé-application|

20 FPA tables

tity types in an application with constants, text, decoding, and so ghyare referred to as F
A tables that can be maintained by the user with the help of the application to be counted ar
bether as one internal logical file: the FPA tables ILF. FPA tables maintained by another aj
bether form one external logical file: the FPA tables ELF. If-an-entity type cannot be mair
hy be a system table. FPA does not include this in its counting:

e following criteria must be used in order to determine whether an entity type seen fron

FPA table.

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

Example An entity type with data*about a particular organization (e.g. name and address).
The entity type contains ofily data that is constant (in principle).

Example An entity type'chemical elements": mnemonic, atomic number, description (all da
types are constants)s

Example TheAfunction point table for valuing function types as illustrated in subclause 2.9, whg
elements are econstants too.

The entity~type consists of a (possibly compound) key + one or more explanatory des
provided that the explanations are similar.

Example Country: Country-code, Country-name-English, Country-name-French (e.g. NL, the Nd
les Pays-Bas)"

for each
external
pses only,
the user
involved.

PA tables.
b counted
pplication
tained, it

h the FPA

ould be counted as an FPA table. As soon as one of the’criterion has been satisfied, the entity type is

pgardless

a element

re all data

criptions,

therlands,

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

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

The following entity types are not an FPA table:

1.
2.

Entity types with amounts, rates, and (VAT) percentages, if they are not constants.

Entity types with several different kinds of data (except for those listed above).

provided

number.

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 subclause 4.21).

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

— Count the number of different data elements of all the FPA tables together as the number of data
element types

Additiondlly, 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 ELF.

Do the fdllowing to determine the complexity of the standard external input, external output, ahd
external Inquiry for the FPA tables ILF:

— counf the number of different entity types that belong to the FPA tablesJJLF as the number|of
referpnced logical files;

— counf the number of data elements of all the entity types that belong to the FPA tables ILF as the
number of data element types.

4.21 Deriving logical files (data functions) from a normalized data model

4.21.1 Introduction

In FPA, allogical file (an internal logical file or an external logical file) is a conceptual entity type
conceptugl entity type is made up of one or more entity types from a data model in third normal fof
that, togefther, are considered one logical unit by a.user.

3 >

The term|"entity type" in this subclause refers;to an entity type in a data model in third normal form

If a data hodel in third normal form (or equivalent) is at your disposal, you will be able to determine the
logical files (data functions) using the tules stated below.

Pay attenfion to the following matters when applying these guidelines:

— Logidal files must sometimes be counted that are not in the normalized data model (e.g. histori¢al
files ¢ontaining aggregated data). See subclause 5.2.j.

— Entity types can dpp€ar in the normalized data model that should never have been included in it (d.g.
tempjrary files)¥Even though such entity types appear in the data model, they are not logical file

Vi

cardinality'and optionality.

— AlwalF:s look-critically at the data model and at the nature of the relationships, particularly at the

4.21.2 Denormalization rules

To derive the logical files from a data model in third normal form one shall carry out the following steps
in this sequence:

1. Determine which entity types in the data model are FPA tables, and so belong to the FPA tables ILF
or the FPA tables ELF. FPA tables are valued in a specific way (see subclauses 4.20, 5.2.k and 6.2.g).

2. Determine which entity types are a "Intersection entity: see key-key entitykey-key entity" without
other attributes. These represent an n:m relationship in the normalized data model and are not
valued at all. The referring attribute (foreign key) is counted as a data element type for both logical
files connected by this key-key entity.
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3. Determine which entity types are a "key-key entity" with other attributes. Notice that two
situations can arise here as a result:

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

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

yamine the ‘ll_ll:‘l nes g o_whethe ney are g n:_ ile on their own or whether
together, with one or more related entity types, they make up a logical file. Determining fa

— The nature of the relationship(s) with another entity type (cardinality and optionality)

— The dependence or independence of the entity type's existence Both of these'ideas are gxamined
further below (see subclauses 4.21.3 and 4.21.4).

After the nature of the relationship(s) has been determined, you can asse'ss how the enfity types
inyolved should be considered using the table in subclause 4.21.5.

4.21.3 The nature of the relationship (cardinality and optionality)

Two entity types, Project and Employee for example, can be connected to each other via a refationship
(elg. "has").

THe nature of the relationship determines how many eniployees can work on a project accordfing to the
dqta model (0, 1, or more) and how many projects a single employee can work on (0, 1, or morg).

Suppose the business rule is that several employees can be used for a project (but at least one}, and that
a §ingle employee must work on one project exactly. In such a case we say that the relationship between
Prjoject and Employee is 1:N.

Ifthe business rule was that an employee-does not have to work on a project, the "1-side" of the re]ationship
would be optional, and we would denote the relationship between Project and Employee as (1):

=

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

4.21.4 Independence or dependence of an entity type

Entity independence.isthe degree to which an entity type is meaningful in and of itself without the
priesence of other‘entity types. Below we show how you can determine whether an entitly type is
inflependent op1tet within the context of different situations that bear on optionality and cardinality.

Entity indépendence in a (1):(N) relationship

X~
a8

A and B each form a logical file in FPA.

© ISO/IEC 2018 - All rights reserved 31


https://standardsiso.com/api/?name=681ba0cdfe6e03eab4e621061c546cda

ISO/IEC 24570:2018(E)

Entity dependence in a 1:N relationship

If a relationship between two entity types (A and B) is bilaterally mandatory, it means
A that each entity type cannot exist without its counterpart, which is they cannot exist inde-
pendently of each other. In this case, FPA sees the entity types as entity dependent. As the
table in subclause 4.21.5 indicates, entity types A and B together form one logical file in FPA.
/N
B
Entity dgpendence or independence in a 1:(N) relationship
Ifarelationship between two entity types (A and B) is optional, it means that an@A nlay ex|st
A to which no Bs are linked (e.g. as in the 1:(N) relationship between Project and Employe).
In such a situation, the idea of entity independence for entity type B plays a10le in FPA. What
happens to the optional side of the relationship (in this case B) when we want to delete the
non-optional side of the relationship (A) when Bs are still linked toit?
B
Two esseptially 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
messpge 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 situatipn 1, the Bs are apparently not significant to the business unless they are related to an|A,
whereas In situation 2 they are significant.
Before ydu are allowed to delete A in theAdatter case, you will first have to delete all the related Bs pn
purpose ¢r link these Bs to another A.
In situatipn 1 we say that B is entity dependent on A and in situation 2 that B is entity independent of A.
As the talple in subclause 4.21.5indicates, entity types A and B in FPA form one logical file in situation| 1,
whereas In situation 2 they. éach form a separate logical file.
In the expmple citing the Telationship between Project and Employee, Employee is normally entity
independgnt, because'itis not desirable to have employee data deleted if the data of a project is delet¢d.
Entity dgpendence or independence in a (1):N relationship
] Fhie concept of entity independence as it pertains to the relationship between A and Bin
A L & f11 N rn]nhnnchln can-also be dealt with in a similar Way. These kinds of relationships,
P however seldom appear in practice. The question you now have to ask yourself is, "what
happens to the optional side of the relationship (in this case, A) when we want to delete the
final B (the non-optional side of the relationship) linked to A?"
B

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

32

the deletion of B).
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The deletion of B is not allowed as long as A is still linked to B.

2018(E)

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 subclause 4.21.5 indicates, entity types A and B in FPA form one logical file in situation 1,

h key-key

whereas in situation 2 they each form a separate logical file.
4.21.5 Conversion table: from normalized entity types to logical files
In|the table on the following page, A and B are two entity types (not an FPA table'and not
e;lt:ity) (see subclause 4.21.2 point 1, 2, and 3) from the normalized data model'that are conpnected to
each other via a relationship.
Table 3 — Conversion table from normalized entity types to logical files
: ; —— o
172 G T I How to count Aand B | Co dﬁsi\on
between A and B ?<
)
(1):(N) 2 LFs
1:N 1 LF, 2 RETs, sum DETs
1 LF, 2 RETs,.s&m DETs When B is entity dependent on A
1:(N)
2LFs When B is entity independent of A
1 LF, 2 RETs, sum DETs When A is entity dependent on B
(1):N
2LFs When A is entity independent of B
(1)1 2LFs
1:1 1 LF, 1 RET, sum DETs
1 LF, 2 RETs, sum DETs When B is entity dependent on A
1:(1)
21 L Wihan D e artitng tem A s Al st ~f A
— LI 2 vVITCTT T2 \_IILILJ’ Illu\.rJ\_ll\.l\_llL A= A
Legend: LF = Logical file (ILF or ELF)
RET = Record type
DET = Data element type
Note When in doubt, choose entity independent.
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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.

4.22 Shared use of data

The situations below provide guidelines for identifying functions when two applications share the use
of data.

Situation 1

[
Applicaﬂion A has an internal logical file Customer.|Application B uses the current data from the\og
The current data in it is available to application B. |cal file Customer in application A.

—r
1

Application A Application B /

!
!
Customer |
!
!

Figure 4.1 — Shared use of data, situation 1

Solution

For Appliication A, Data is an internal logical file. |FortApplication B, Data is an external logical filg.

Situation 2

Applicatlion A makes a copy of the logical file Application B processes the copy supplied to
Customef for application B. This copy exits appli- |one or more of its own internal logical files. The
cation A. data from Customer copy is used one time only (i$
consumed).
Application[—\ > | Application B
D I
Cus}@qz | OwnlILF(s)
I
Customer copy

Figure 4.2 — Shared use of data, situation 2
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Solution

For Application A, Customer is an internal logical |For Application B, Customer copy is used only
file. Creating Customer copy is an external output. |once and is apparently not a permanent file.
Customer copy is not a separate logical file. Customer copy is therefore not a logical file for
application B.

Reading in and processing Customer copy is an
external input.

Situation-3

Application A periodically makes, for functional |Application B makes use of Customeérextfact.
r¢asons, an extract of the data from the logical file
Clistomer (Customer extract) so that other appli-
cations can reference it. Customer extract remains
wiithin the boundary of application A. Differences
can occur between the current data in Customer
and the data in Customer extract.

Application A Application B )

Customer

Customer extr@
W

Figure 4.3 — Shared use of data, situation 3

Sdlution

For Application A, €ustomer is an internal logical |For Application B, Customer extract is an|external
file. Customer extract is also an internal logical file |logical file.
fdr application A-Creating Customer extract is an
external input:

Situatien4

Application A periodically makes an extract from [Application B reads Customer extract in dnd the
the logical file Customer (Customer extract) that |file is saved into a file Customer copy without un-
is subsequently distributed to other applications. |dergoing any additional processing.

Customer extract exits application A.
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Application A Application B

Customer !
1

Customer copy

Customer extract

Figure 4.4 — Shared use of data, situation 4

Solution
For Appliication A, Customer is an internal logical |For Application B, Customer eopy is an internal
file. Creating Customer extract is an external out- |logical file. Reading in Customer extract is an

put. Custpmer extract is not permanent data for
applicatipn A and is not counted as a logical file.

external input. Customer.extract is not permanerjt
data for application B and'is not counted as a
logical file.

Situation 5

Applicatlion A makes an extract of the data from
the logical file Customer (Customer extract) that is

Application'B processes the data from Customer
extract in order to update one or more of its intef

subsequéntly distributed to application B. Custom-|nal logical files. The data is used one time only (if
er extracf exits application A. consumed).
Application A ‘ | Application B
|
Customer | OwnlILF(s)
|
|
I
Customer extract

Figure 4.5 — Shared use of data, situation 5

Solution

For Application A, Data is an internal logical file.
Creating Data extract is an external output. Data
extract is not permanent data for application A
and is not counted as a logical file.

For Application B, reading in and processing
Data extract is an external input. Data extract is
used only once and therefore does not contain any
permanent data. Data extract, then, is not a logical
file for application B.

Note In order to be clear, and in keeping with the above mentioned guidelines, a file created several times or
stored at different physical locations via the same logical processing and with the same layout, should be counted as
one transaction or as one logical file.
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In Clauses 7.3, 8.3 and 9.3 guidelines are stated for counting data element types (DET) for transactional
function types. These are concrete expressions of one generic rule for counting data element types. In
this clause the generic rule is stated and explained.

Generic rule

For all transactional function types one generic rule applies to determine the amount of data elements:

(inbound or outbound) '\cb

F

C

D

r optimal recognition and usability the Clauses 7.3, 8.3 and 9.3 connect to the characteristi
transactional function type (EI, EO, EQ). These clauses provide guidelines from the|perspecti
pdrticular transactional function type. These guidelines seem to be specific rulés)but in fac

e to the above rule, the following data are counted as DET:

aresult of the above generic rule the following data are not counted as DET:

crete expressions of this generic rule.

Editable fields (provided they cross the boundary of the application).
Displayed fields from the logical files and FPA tables.

Initiation trigger/functional control data: for initiating 4 transaction exactly one DET (no
less) shall be counted, regardless of the number of locations, ways or steps from which a tr
can be started (e.g. multiple menus or function keys/buttons on the screen or window 4
with the transaction itself or function keys/buttons in screens belonging to other tran
This initiation trigger must originate from outside the application, so that control data cj

cs of each
ve of that
f they are

more, no
hnsaction
ssociated
sactions).
osses the

boundary of the application. Background theught is here that the way the transaction is initiated is

an implementation decision. The data elethent type is the same.

Messages: regardless of the numberief computer system messages and function mess
transactional function, exactly one-DET shall be counted for all messages. This is because it is

Entered selection data.
Displayed derived data,

Other entered data-such as printer selection, filename, etc.

Page-up/pdge’down keys
Columth headers/descriptions

Headers

ages in a
one type.

Haldlol ol

5

Page Number
System Date

Internally updated fields

Internal Logical Files

This clause further examines the data groups that the user considers to be a single logical unit and that
the application to be counted maintains. Usually these data groups are recorded in a conceptual data
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model. The clause shows which internal logical files must be identified within the context of FPA. The
number of internal logical files and their complexity contribute to the functional size.

5.1 Definition of an internal logical file

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

— itis used by the application to be counted and

— itis

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.

Perman

that the flile remains in existence after the application has used it so that it can be used again, unli
data in otlher instances that is "consumed”, used once.

Used me

that the d

Maintade indicates:

thatitis

5.2 Ide

52.a W

foy
frd
in
5.2.b Th
gr

5.2.c Iff
fu

aimtained by the appiication to be CouTted:

t means:

ns:

ata is also actually made use of in the processes of the application.

ossible to add, change, or delete data.

ntifying internal logical files

hen identifying internal logical files, start with a conceptual data model in which data groups
(object types) have been specified ina-usable, identifiable, significant, and comprehensible wa

the user. You cannot simply asstime a data model in third normal form. The entity types
m a normalized data model should be grouped at a conceptual level here (see the guidelines
subclause 4.21).

e maintenance of data(adding, changing, or deleting) is of decisive significance. Only data
bups used and mainfained in the application under consideration shall be counted.

here are no maintenance functions established for a candidate internal logical file in your
ction pointanalysis, there are three possible reasons for this:

Thefile is a technological solution and, therefore, shall not be counted as a logical file.

Fhe file is maintained by another application. When such is the case, the file is not an inte

y

nat fogical file, but rather an external fogical tile, or an Input transaction file to be counte
as an external input.

ke

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

there should have been. This is usually an omission in the functional user requirements.

5.2.d For each internal logical file, expect at least one external input, in addition to one external out-
put or one external inquiry.

5.2.e Ifaninternal logical file is not accessible to a user by means of an external input, determine
whether it has been identified correctly as an internal logical file.
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Files introduced for technological reasons should not be counted (e.g. work files, temporary
files, 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 is needed, do not include this file in the count. Additionally, do not count this file when de-
termining the complexity of the functions.

The presence of different user views, access paths, and/or indexes for a file identified as an in-
ternal logical file does not mean that several internal logical files are counted for this file.

D3jta element types

5.8.a

58b

5.3 Determiningthe complexity of internal logical files

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

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

Entity types with constants, text, decoding, and so on within an applicatien are counted togeth-
er once as a group in the application as one internal logical file (the FRA tables), provided that
each of these entity types can be maintained in the application. Additionally, one exterhal input,
one external output, and one external inquiry are counted by default for the FPA tabled ILF. If
one of the entity types of the kind listed above cannot be maintained in the application| then it
shall not be counted as part of the FPA tables ILF (see the guidelines in subclause 4.20)

Be alert for files in which only derived data is maintained (e.g. a running register). Thege files

shall be counted as an internal logical file only if theuser has specified them explicitly ps a data
group. If the file has been included for technological reasons (e.g. performance), then it{shall not
be counted.

Sometimes it is clear from the information requirements specified by the user that a file is
necessary even though it does not appe@r in the conceptual data model. In such a case, the file
should be counted as an internal logical file if it is the result of a functional requiremert and
can be maintained in the application. If a file is needed for technological reasons, it sha]l not be
counted.

The internal logical files of anl existing application that remain unchanged are not cougted as
internal logical files or:as.external logical files for the project functional size of an enhancement
project.

Onlythose attributes (intended to be) used and/or maintained in the application to be founted
are-counted as data element types. This means that not all attributes are counted per sg.

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

5.3.c

3 £ +lo Laad dad talaa) < L 1adtad I +lo 1 43 oo td
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If several entity types in a normalized data model together form an internal logical file, then
the number of data element types of the internal logical file corresponds to the sum of the data
element types (attributes) of the normalized entity types. In order to prevent double counting,
the referring attributes in the entity types compiled into the one internal logical file are not
counted.
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Record types

5.3.d Th

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

equal to the number of enclosed entity types for all other internal logical files (see sub-
clause 4.21);

— equal to the number of enclosed FPA tables for the FPA tables ILF.

Complexity matrix

The folloyving table is used to determine the complexity of an internal logical file:

Table 4 — Complexity matrix internal logical files

Data Element Types
Record Types )
1-19 20-50 | 51 orQ{éfe
O
1 Low Low Average
2-5 Low Average High
6 or more Average High High

The avail
depends
high level

6 Exte

This clau
that the §
groups ay
identified
to the furn

In previo
this term
external

ability of data regarding the number of record types and the number of data element typ
bn the phase of the application's life cycle; Jfsthis data is not known, or when you perforn
analysis, an identified internal logical file should be valued as low.

rnal Logical Files

ke further examines the data, groups that the user considers to be a single logical unit a
ipplication to be counted/uses, but which another application maintains. Usually these d3
e recorded in a conceptual data model. The clause shows which external logical files must
within the context of FPA. The number of external logical files and their complexity contriby
ctional size.

1s releases of-this guideline, this type of logical file was known as external interface file. Sin
can be assogiated with a certain technical implementation, this term has been changed

ogical file)indicating that it is similar in nature to an internal logical file, but maintained

hd
ta
be

ce
to

by

another Tplication.

6.1 Definition of an external Ingir‘al file

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

— itis used by the application to be counted and

— itis not maintained by the application to be counted and

— itis maintained by another application and

— itis directly available to the application to be counted.

A logical group of data seen from the perspective of the user is:

40
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a group of data that an experienced user 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:

th

at 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:

th
N
th

Directly available to the application to be counted means:

th
th

6

.2 Identifying external logical files

.2.e An.gxternal logical file must be an internal logical file of another application.

At the data 1s also actually made use of 1n the processes of the application.
)t maintained by the application to be counted means:

ht it is not possible to add, change, or delete data in the application to be counteds

qt the application concerned always has the current data from the logical file at its disp¢sal, even
pugh another application maintains this logical file.

.2.a  When identifying external logical files, depart from a‘corniceptual data model in which data

groups (object types) have been specified in a usablé& identifiable, significant, and comprehen-
sible 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 subclause 4.21).

.2.b Afileis counted as an external logical file only when it is maintained by another applichtion

than the one to be counted, but its current data is always available to the application tq be
counted (see subclause 4.22 for a further explanation).

.2.c If an exchange of data takes-place between applications via a transaction file, the transpction

file is not counted as an external logical file but as an external input and/or external oytput in-
stead. Remember, an external logical file must contain functionally permanent data that can be
used in the applicatién)more than once, unlike a transaction file whose data is consumed (used
only once) by an application (see subclause 4.22 for further explanation).

.2.d Expect at leastOne external output and/or one external inquiry for each external logical file.

Occasionally,however, an external logical file is used only to permit the edit, audit or validation
of the data-€element types on an external input.

.p.f A The presence of different user views, access paths, and/or indexes in a file identified ag an ex-

ternal logical file does not mean that several external logical files are counted for this flile.

6.2.g Entity types with constants, text, decoding, and so on that are referenced in the application but

maintained by another application are counted together once as a group as one external logical
file (the FPA tables ELF) (see the guidelines in subclause 4.20).

6.2.h Sometimes it is clear from the information requirements specified by the user that a file is

necessary even though it does not appear in the conceptual data model. If such a file is made
available by another application and the application to be counted always has the current data
available from that file, then the file must be counted as an external logical file. If the file has
been included for technological reasons (e.g. performance), then it shall not be counted.
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6.2.i Alogical file shall be counted as an external logical file in an application only when it is not an
internal logical file for this application that is in an application that does not maintain the logi-
cal file.

6.2.j When determining the application functional size, count a logical file used communally by sev-
eral sub-systems of the same application once, either as an external logical file or as an internal
logical file. A logical file can be counted as an external logical file only if the boundary of the

ap

plication has been crossed.

6.2.k When determining a project functional size, count a logical file used communally by several

su
fol
su
ed
m{

6.2.1 Iff

pr
tiqg

6.2.m Th
ex

The follo
external |

Table

b-systems of the same application either as an external logical file or as an internal logical f
each of these sub-systems, if these sub-systems are realized in a corresponding quantity o

in such a way that they must be able to exist independently (e.g. because of a phased imple-
bntation of the application or because of functional reasons).

he application is maintained and supported as a whole after the completien of the separate
bjects, this logical file is counted as indicated in subclause 6.2.j when thé application func-
nal size is being determined.

e external logical files of an existing application that remain unchanged are not counted as
fernal logical files for the project functional size of an enhancemient project.

ving table provides an overview to help you distinguish\between internal logical files a
ogical files.

b-projects implemented more or less in parallel, and these sub-systems have been construct

—

T
1

5 — Overview to distinguish between internaldogical files and external logical files
Situation Count as
In the application In the oth%’ - In the application In the other
to be counted applicatiol to be counted application
Use only Use and(mgaintenance ELF ILF
Use and maintenance | Us&wornly ILF ELF
Use and maintenance~ |-Use and maintenance ILF ILF
Use only Use only Not applicable* Not applicable*
ILF = Internal logical file
ELF - External logical file
X - Logical files cannot just be used. There must always be an application
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3 Determining the complexity of external logical files

Data element types

6.3.a Only those attributes (intended to be) used in the application to be counted are counted as data

element types. This means that not all attributes are counted per se.

6.3.b All the data element types of the FPA tables involved in the FPA tables ELF are counted together

R¢

Cq
Th

Th
de

.B.d The number of record types for determining the complexity of an €xternal logical file ig:

so far as they are (intended to be) used in the application to be counted.

cveral entity types in a normalized data model forms togetner an external logica e, then
the number of data element types of the external logical file corresponds to the sum 6f[the data
element types (attributes) of the normalized entity types. In order to prevent double cqunting,
the referring attributes in the entity types compiled into the one external logical file arfe not
counted.

cord types

— equal to the number of enclosed entity types for all otheréxternal logical files (see/sub-
clause 4.21);

— equal to the number of enclosed FPA tables for the FPA tables ELF.
mplexity matrix

e following table is used to determine the complexity of an external logical file:

Table 6 — Complexity matrix external logical files

Data Element Types
Record Types
1-19 20-50 51 or more
C)O Low Low Average
602 -5 Low Average High
PN
~

9 6 or more Average High High

e availability of data regarding the number of record types and the number of data ele

pefids on the phase of the application's life cycle. If this data is not known, or when you perform a

hi

7

P dlld dl 1d €1 ad CX 14l 10Z1Cd Aouid D diucd d OW

External Inputs

This clause further examines functional 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

ex

ternal inputs must be identified in FPA. The degree to which external inputs contribute to the

functional size depends on their quantity and their complexity.
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7.1 Definition of an external input

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

Data is:

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

Control i

nformation is:

data (e.g
influence

An exter

consi

consi

A logical

a method
context o

Main

For €
the p

Carry

For €
thing

Alogical

other

the s
and/

Different
logical w

A functid

The f]
infor

a signal) that activates or deactivates one or more processes of an application o th
5 the effect of a transaction

nal input should be considered unique when it:

sts of a set of data element types different than all other external inputs, or

sts of the same set of data element types, but requires a different logical Way of processing
way of processing is:

specified by the user in order to effect a desired result. This mieans the following within t
[ external inputs:

faining and possibly referencing logical files

xample: When a new order is added, the file "Product” is referenced in order to see wheth
Foduct being ordered really can be ordered.

ring out algorithms, calculations, and validations

xample: When a new order is added, lagical processing consists of validations (among oth
s) that should be carried out to determine whether the data entered is correct.

way of processing is considered different when:
logical files are maintained:or referenced

ame internal logical files are maintained, but there are different algorithms, calculatio}
br validations

technological softitions chosen to realize the same logical processing do not mean that t
vy of processingis different.

n is an €lémentary process when two criteria are satisfied:

Linctien has an autonomous meaning to the user and fully executes one complete processing
mation. In other words, it is self-contained.

at

er

he

of

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

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

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.

44
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7.2 Identifying external inputs

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

— is unique in the application to be measured and

——Crosses the extermat bourndary of the appticatiomomd tusuatty)

— results in an addition, change, or deletion of data to, in, or from an internal lggical file of the
application.

7.2.b  When an external input maintains several internal logical files (adds, changes, or deletgs data),
it is counted as a single external input if the user sees it as a whole and the opportunity to main-
tain each of the different files individually is not provided.

7.2.c Ifinternal logical files can be maintained individually, then at least one external input is identi-
fied for each internal logical file.

7.2.d Count both the input of data the user enters directly and the input of data originating ffom

other applications (e.g. in the form of an input file or amessage). An external input canbe ac-
tivated by a user or by another application. It can al§¢ be activated automatically (e.g. 4 batch
function started automatically).

7.2.e Files with functionally permanent data from-atiother application shall not be counted gs exter-
nal inputs, but as external logical files.

7.2.f Expect at least one external input for_each internal logical file, though usually there wi]l be sev-
eral. Consult with the user when external inputs are lacking.

7.2.g Aninput screen or window on.which different functions can be effectuated (add, change, or
delete) counts as different individual external inputs.

7.2.h  An external input (e.g.te:change data) that requests confirmation prior to the executiﬂn of the
command entered js'counted as one external input, because it pertains to a single elemlentary
process.

7.2.1  Count two fuhctions 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 inpuf as is the
authorization function. Each step is an elementary process. An external inquiry might apppear

here-if\it has been explicitly specified as such.

7.2.j _, Aduplicate external input (i.e. when the set of data element types and the logical procegssing are
the same) counted earlier is not counted again.

7.2.k  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.

7.2.1  Only those functions specified by the user count as external inputs.
7.2.m The menu structure is counted as indicated in subclause 4.15.

7.2.n If data to be changed or deleted is presented as part of the change or delete function of an in-
ternal logical file, then this presentation of data is considered to make up a part of the external
input and is not counted separately as an external inquiry.
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7.2.0 The same applies when data is made visible automatically on a change screen or window (e.g.
when data in an input file is presented successively). It is not an external inquiry, but a part of
the external input.

7.2.p Ifthe external inquiry is specified separately, then functionality is supplied to the user, in which
case an external inquiry is counted. If retrieved data can then be changed using a change func-
tion, both an external inquiry and an external input are counted.

7.2.q If an external input consists of several input screens or windows because not all the data
required can be entered onto one screen, count this as one external input. If each input screen
orfwindow can also be used separately without having to go through a pre-arranged sequenecg,
however, then count a separate external input for each input screen or window, provided-that
eafh screen can be considered an elementary process in and of itself.

7.2.r Atime-delay between the input and processing of data is not a reason to identify additional
exfernal inputs.

7.2.s Entering data to control an external input, output, or inquiry (e.g. selection data) is not countegd
asla separate function, but is counted as a part of the function involved,

7.2t THe processing of a transaction file (a file with temporary data) supplied by another applicatign
results in several external inputs if different kinds of logical processing have been specified
asfa result of the data. In other situations, this can occur whenseveral record types have been
defined within the transaction file or when different processing codes have been defined withfin

record type.

==

7.2.u  Count one external input when the input of data for the same logical processing takes place vi
different media.

7.2v External inputs that seem to be the same from(he outside, but that maintain other internal
logical files, must be counted as separate external inputs, because they entail a different logical
prpcessing.

7.2w If a header record and/or a trailer record with check data appears in a transaction file (e.g. totjal
anjount or total number of records);the processing of this/these record(s) is not counted as afj
indlividual external input. The.check data, however, is counted as data element types (if reques
ed|by the user).

a

7.2.x Sometimes the opportunity is given to select data that needs to be changed or deleted via a
nopn-unique selection criterion. This means that characteristic data is shown of the items of th
enfity type that satisfy the selection criteria entered. The desired item of the entity type can
theén be selected. The act of displaying this data is seen as additional functionality. Count one
exfternal outputfor this (see subclause 4.16).

1%

7.3 Determining the complexity of external inputs

Data elementtypes

The following guidelines for counting data element types are a concrete expression of the generic rule
as stated in Clause 4.23.

7.3.a Count all data element types (data and/or control information) that cross the boundary of the
application to be counted.

7.3.b Count 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, the initiation trigger.

7.3.c Ifseveral functions can be effectuated on an input screen or window (e.g. add, change, and de-
lete), then count the relevant number of data element types for each function.
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If several screens are used for an external input (e.g. first a screen into which selection

2018(E)

datais

entered and then a change screen), the combination of the screens together must be considered
as a whole when counting data element types, because the function is a single elementary pro-
cess. If, however, the selection data is not uniquely identifiable and the user must first choose
the desired item from a number of items of the entity type selected, then count a separate exter-

nal output (see subclause 7.2.x).

If there are data element types for error messages as well as for other messages, or if there is a

4.

separate screen or window to display messages, then count as indicated in subclause 4

File types referenced

7.3.h

7.3,
7.3.k
7.3.1

Cgmplexity matrix

Thefollowing table is used to determine the complexity of an external input:

If additional data is to be displayed in response to an input, then the data element type
played must be counted as a part of the external input. An example of this kind of addi{
data is a function "Update customer data" in which a customer number is enteréd and,
purpose of verification, the application displays the customer's name and addtess, afte
user can enter the rest of the data.)

If a header record and/or a trailer record with check data appear(s) in-a tfansaction fil
total amount or total number of records), then this data is also courted as data elemen
requested by the user).

The number of referenced logical files for each externaliinput is determined by establis
number of referenced logical files involved in the validation of the input and/or in the €
of the external input. The files can be either internal logical files or external logical file

The FPA tables ILF and the FPA tables ELF aremot counted as referenced logical files w
complexity of external inputs is being determined. This also applies to files introduced
nological reasons (see subclause 5.2.f).

If a process has been defined in which a logical file with permanent data is maintained
basis of a transaction file (input), ceunt this as one or more (in the event of several pro

5 dis-
ional

for the

r which a

P (e.g.
[ types (if

hing the
xecution
5.

hen the
for tech-

on the
fessing

codes) external inputs (the processing of the transaction file) with a minimum of one ifiternal

logical file (the permanent file).

A transaction file (input-or output) cannot be a "referenced" logical file. In other words,
nal input which, for-example, uses an input file in order to process its data, has no refere
ical files unless, of ceurse, internal logical files are updated. This also applies to tempor4

Files such as.temporary files, sort files, and print files introduced for technological rea
not counted.-Determine whether these kinds of files are an alternative for an internal |
or an external logical file. If such is the case, count these underlying logical files to dete
the cemplexity.

hn exter-
nced log-
ry files.

fons are
bgical file
rmine
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Table 7 — Complexity matrix external input

File Types Data Element Types
Referenced 1-4 5-15 16 or more
0-1 Low Low Average
2 tow Average Higtr
3 or more Average High High

The availpbility of data regarding the number of data element types and referenced logical files depenids

on the phpse of the application's life cycle. If this data is not known, or when you are performing a hi

level anal

8 Exte

This clau
produces
external

functiona

8.1 Del

An exterr

It varies in size and/or further data processing is needed for it. It is a function that the user must see

an elemer
An exter
— theo
— theo

— anyi
part

An outpy
the set of

— Outp

ysis, an identified external input should be valued as average.

rnal Outputs

e further examines functional user requirements pertaining to output that an applicati

putputs must be identified in FPA. The degree to which external outputs contribute to t
| size depends on their quantity and their complexity:

finition of an external output

al output (EQ) is a unique output recognized:by the user that crosses the application bounda

tary process.
nal output must be considered unique if:

itput product has a different\ogical layout than all the other output products, or

hput part of the exterital output consists of a different set of data element types than the ing
bf all the other external outputs.

t product hasthe same logical layout if
data eléemeént types is the same. The following is allowed:

1t product data element types with a different order.

itput product has the same logical layout, but requires a different logical way of processing, ¢r

bh

pn

This output varies in size or requires further data prodessing. The clause shows which

he

as

ut

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 th

at:

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), or

b. the data element type does have a value in the logical file, but it is not relevant to the user.
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A logical way of processing is:
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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

For example: When a list of employees is made, the logical file “Employee” is referenced.

— Providing further data processing such as algorithms, calculations, and/or validations.

For example: When reporting about all the employees in an organization, the logic
processing contains the algorithms needed to calculate the total number of fixed ‘e
employees under hourly contracts, and all employees.

ogical 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 valid

Selecting with a different selection value (whether or not with differentkinds of wild cards) and
or] the same field(s), but with a different operator, are not seen as a different logical way of pra

Di
th

A

a
di

A

a

[fferent technological solutions chosen in order to realize the same logical processing do
nt the logical way of processing is different.

lifferent selection value is:

belection on the same field(s), but with a different“content. Do not confuse this with a sell
fferent fields.

wild card is:

specific sign indicating that different values can appear in a particular position. Examplg

cairds commonly used are the questiohymark ("?", representing an arbitrary character) and th

"

", representing a connected string of arbitrary characters).

An operator is:

a §ymbol that represents alogical operation.

Fdr example: Commonly used operators are equal to (=), greater than (>), smaller than(<), g
equal to (=), smalleror equal to (<) and not equal to (#) and arithmetic operators like add (+)
(-} multiply (*)}and divide (/).

Fyrther data processing is:

the execution of algorithms or calculations made on data that has been retrieved from lo
bdfére information is shown.

hl way of
mployees,

ations

selecting
cessing.

hot mean

ection on

s of wild
b asterisk

reater or
subtract

bical files

A function is an elementary process when two criteria 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
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 d
the consumption of users who live in a certain area. Selecting the users who live in
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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 consistent state only when
all the steps have been executed.

External outputs encompass both output products that go directly to the user in the form of reports
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, does not have to be constant at all, unlike external inquiries in which the size of the output
product is constant.

8.2

8.2.a

8.2.b

8.2.c

8.2.d
8.2.e

8.2.f

8.2.g

50

Ide

C

U

T

Emtering data for controlling an external output (e.g. entering selection criteria, the sort se-

q

A
S

Count each output of data in so far as it:

— 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 subclause 8.1).

and output products supplied as output files and messages to other applications.

—  The output of an external output may vary in size.
— An external output does not requige input for the selecting of data.

— The output of an external output may contain data that has come about with the help of

cqunted as externaltinput.

Expect at least-one external output for each internal logical file. Consult the user when extern
oytputs areldacking.

ntifying external outputs

is an elementary process and

has been specified by the user and

punt both output products supplied directly in the formof reports and messages to the user]

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

further data processing (such as the calculation of data).

e output part of an exterhal inquiry shall not be counted as a separate external output.

ence desired, or,theprinter desired) is seen as a part of the external output and shall not b

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

A3

al

veral external outputs when:

in subclause 8.1) and these logical layouts can be retrieved individually, or

the output product contains different logical layouts (see the definition of "logical layout’

the output product contains different logical layouts (see the definition of "logical layout’

in subclause 8.1) that have been established by different logical ways of processing and are

combined for ease-of-use.

Retrieved individually means that the user has the opportunity to control or select which parts
are going to be printed.
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Individual logical processes are said to be activated when the different parts report about a
different object or when they come about as a result of other logical files. In this case, we talk
about individual logical processes that result in one combined output product that can be re-
trieved with one command for the sake of user friendliness.

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

Output can be intended directly for a user, a different application, or an external storage device.

If the logical layout and the logical processing are identical, count it as one external @uftput.

It may be necessary to count a transaction file for another application as severatextermpal out-

other applications use is counted as an internal logical file and-hot as an external outpput. Other
applications that use the file, however, count this data as an‘external logical file and, therefore,
not as an external input.

If the user requests an overview of possible error.messages, it is not seen as a separatg¢ external
output, because the file with error messages is@anFPA table (see subclauses 4.14 and 4.20).

Messages (e.g. error messages) that say something about the execution of one functionare
linked to that one external input, output,;or inquiry. They are not counted as individugl exter-
nal outputs, but are counted together dsione data element type for the function concerned (see
subclause 4.14).

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.

An output product that'is the logical result of maintenance to internal logical files (e.g]a trans-
action report or a progessing report) is counted as one or more external outputs.

Count an outpuf 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-¢ach other. Each selection or combination of selections that exclude all others |s count-
ed separately.

Ifatheader 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 founted
as an individual external output. The header record is comparable to the message heagler of

8.2.s

areport 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).

If the user has the option to start several functions (either individually or in combination), in
which the combination of the functions is more than the sum of their parts, you will have com-
bination 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.
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8.2t

8.2.u

8.2v

8.2.w

8.3 Determining the complexity of external outputs
Data element types

The folloyving guidelines for counting data element types are a concrete expression of the generic ry
as stated|in Clause 4.23.

8.3.a

8.3.b

8.3.c

8.3.d

8.3.e

8.3.f
8.3.g
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— In principle, only one additional external output is counted for all possible combinations,
unless 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 processing is needed.

Showing a list from which a user can make a selection (e.g. a selection screen, window, pick
function, pick list, or pop up function) must be counted as an external output if explicitly re-
quested by the user, provided that the data originates from a logical file and not from an FPA
table. Showing a list is not an external inquiry because the size of the list is not known before-
hand. Any selection opportunity present is not counted as a separate function (see subclause
4.]16 for a further explanation).

D¢ not count any additional functions or data element types for being able to browse of)seroll
tHrough produced output (see subclause 4.17 for a further explanation).

Iffa function results in output products whose contents are the same but that have been statefl
in|a different language, then the function is counted as one external output because the outpy
products, although different in language, nevertheless consist of the same/set’of data element
types, and processing is the same for all output products.

—t

Eyen though there may be several output products, there can nevertheéless be only one exterral
output. There is one external output when:

a)l the output products have the same logical layout (see the definition in subclause 8.1) and

b) the output products have come about as a result of.the same logical way of processing (s¢e
the definition in subclause 8.1).

—_—

e

All data element types (not tlieir possible values) that appear in the output product generated
by the external output are-Ceunted.

All control informatien-(e.g. selection criteria, desired medium, desired printer, sort sequencd,
off time period of printing) at the level of data element type that must be entered to produce
output are counted-as data element types for the external output. Control information appeat
injg on the outputitself is counted twice.

All address'data at the level of data element type that indicates for whom or for which device pr
miediurirthe output is meant is counted.

Al process data m:;l(ing upapart of the output prndn(‘f (p g averages resnlts of calculations
subtotals, and totals) are counted as data element types.

If logical files must be referenced for an external output, the data element types appearing and
referenced there are not counted. Only data element types that cross the boundary of the appli-
cation are included to determine the complexity.

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

Fixed data such as message headers, column descriptions, literals, and constants are also not
counted as data element types.
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8.3.h Ifthere are data element types for error messages as well as for other messages, or if there is a
separate window to display messages, then count as indicated in subclause 4.14.

8.3.i Navigation elements are not counted as data element types.

8.3.j Ifaheaderrecord and/or a trailer record with check data appear(s) in a transaction file (e.g.
total amount or total number of records), then this data is counted as data element types (if
requested by the user).

File types referenced

8.8.k  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 producingthe oufput. A
referenced file can either be an internal logical file or an external logical file.

8.8.1  When an external output is bound inextricably to an external input, countthe numbei| of ref-
erenced logical files for the data processing as a whole and not just the naimber referenced for
the external output itself. Consider, for example, the external output fer making a repgrt about
the processing of a number of transactions: this external output.is‘bound inextricably|to the
external input for processing transactions.

8.B.m The FPA tables ILF and FPA tables ELF are not counted as@referenced logical file whep the
complexity of external outputs is being determined.

8.8.n Files such as temporary files, sort files, and print filés introduced for technological redsons are
not counted. Determine whether these kinds of files are an alternative for an internal Jogical
file or an external logical file. If such is the case, count these underlying logical files to|deter-
mine the complexity.

Complexity matrix

The following table is used to determine:the complexity of an external output:

Table 8—Complexity matrix external output

File Types Data Element Types
Referenced 1-5 6-19 20 or more
Qo‘)\ 0-1 Low Low Average
2-3 Low Average High
4 or more Average High High

The availability of data regarding the number of data element types and referenced logical files depends
on the phase of the application's life cycle. If this data is not known, or when you perform a high level
analysis, an identified external output should be valued as average.

9 External Inquiries
This clause further examines functional user requirements pertaining to output that an application
produces. This output has been fully determined in size beforehand and does not require further data

processing. The clause shows which external inquiries must be identified in FPA. The degree to which
external inquiries contribute to the functional size depends on their quantity and their complexity:.
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9.1 Definition of an external inquiry

An external inquiry (EQ) 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.

[tis a function that the user must see as an elementary process.

An external inquiry must be considered unique if:

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

— theo
than

— thes
exter

A logical

a method
following

— Refery
For ¢
— Valid

For d
user

Alogical
— other
— thes

Different
that thel

The data
the size o

Further d

in this co
logical fil

A functid

itput product produced by the external inquiry consists of a different set of data element typ
the output part of all other external inquiries, or

bt of data element types of both the input part and the output product is the same, but t
nal inquiry requires a different logical way of processing

way of processing is:

specified by the user in order to come to a desired result. This is\Niriderstood to be t
within the context of an external inquiry:
encing logical files
xample: When displaying employee data, the logical file "Eniployee" is referenced.
ations
xample: When employee information is being retpieved, the application checks whether

has been authorized to query this information.

way of processing is considered differentivhen:

logical files are referenced

hme logical files are referenced, but.there are other validations

technological solutions chosen-in order to realize the same logical processing do not me
pgical way of processing is-different.

bf the input part of an-external inquiry must identify the desired output uniquely. Additional
f the output must be fully determined in size.

Jata processing.is

htext, the execution of algorithms or calculations made on data that have been retrieved frd
bs beforénformation is shown.

n is.an elementary process when two criteria are satisfied:

ly,

m

— Thef

TICTIOTT ITaS il aUtONOIOUS IMEATITE TO te USEr and fUy EXeCUtes OIe COMpPIete processin

information. In other words, it is self-contained.

of

For example: Consider a case in which data of a productis inquired about on the basis of its product
number. The entering of the product number and the displaying of its corresponding product-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 an
inconsistent state, seen from the user's perspective.
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9.2.a Count each combination of input and output data as an external inquiry when the input of data

leads to the direct generation of output and the input-output combination:
— isan elementary process and
— specified by the user and

— isunique in the application to be measured and

— crosses the boundary of the application and

— distributes an output fully determined in size without further data processing (sef
definition in subclause 9.1).

External inquiries can pertain to inquiries originating directly from the uSer or from o
applications.

The distinction between an external inquiry and an external input.can be explained in
depth by the following: the input part of an external inquiry ceordinates a search actio
and does not change the internal logical files whatsoever.

Do not confuse a query facility with an external inquiry,'An external inquiry is a direct
action for specific data in which a single key is used{generally. A query facility on the ot
is an organized structure of external inputs, outpiits, and inquiries used in order to be
formulate several inquiries with many keys and‘operations. FPA considers such an org:
structure as an application that must be counted as such when it must be developed se

b the

ther

more
h only

search
her hand
hble to
inized
barate-

ly. In such a situation, therefore, external inputs, outputs, and inquiries, have to be counted in

order to measure the query facility (see:subclause 4.11).

An external inquiry is counted as afexternal inquiry only when the user has specified

t as such.

Therefore, displaying the data before editing the data is not counted as an external inquiry.

The input part of an externalinquiry shall not be counted as an external input.

The output part of an-external inquiry shall not be counted as an external output.

An external inquiry must include the entering of data in order to control data processing (e.g.

the entering of selection criteria). By definition, uniquely identifying data must always
a part of the-data entered.

Use thefeatures below to distinguish between an external inquiry and an external out
— \the size of an external inquiry's output shall be completely determined and

— the input of an external inquiry shall consist of a search argument that is unique ir

make up

Dut:

its iden-

tification and

9.2,

— the output of an external inquiry shall not contain any data that has come about as
of further data processing and

aresult

— changes to internal logical files shall not occur when an external inquiry is executed.

See subclause 9.1 for more about further data processing.

Do not count any additional functions or data element types for being able to browse or scroll

through produced output (see subclause 4.17 for a further explanation).
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9.3 Determining the complexity of external inquiries

Data element types

The following guidelines for counting data element types are a concrete expression of the generic rule
as stated in Clause 4.23.

9.3.a

9.3.b

9.3.c

9.3d

9.3.e

9.3.f

9.3.g

9.3.h

9.3.1

9.3

File type

9.3k

9.31

9.3.m

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

Al
of
co
ou

All
mqg

Co

ap
or

If1

referenced there are not counted. Only data element types thatycross the boundary of the appl

caf
Sta

Fix
ed

If t

separate window to display messages, theti count as indicated in subclause 4.14.

Najigation elements are not countédjas data element types.

Co
as

)

rinting) at the level of data element type that must be entered to manage the output are
nted as data element types for the external inquiry. Control information appearing on the
[put itself is counted twice.

address data at the level of data element type that indicates for whom or for wlfich device d
dium the output is meant is counted.

int all data element types (data and/or control information) that cross:the boundary of the
blication to be counted. Take all data element types into account that are relevant to the inp
the output part.

bgical files must be referenced for an external inquiry, the data‘element types appearing an
ion are included to determine the complexity.
ndard data such as system date and page number arenot counted as data element types.

ed data, such as message headers, column descriptions, literals and constants are not count
as data element types.

here are data element types for error messages as well as for other messages, or if there is g

int the way to get to a function and the way to start it (e.g. menu selection and function key
pne data element type, the.initiation trigger.

s referenced

T

the number of referenced logical files involved in the validation of the input and/or in the exec
of the external inquiry. The files can either be internal logical files or external logical filed.

ti

Thie FPAtables ILF and the FPA tables ELF are not counted as referenced logical files when the
complexity of external inquiries is being determined.

number of referénced logical files for each external inquiry is determined by establishing

—

—

)

1°2)

Files such as temporary files, sort files, and print files introduced for technological reasons are
not counted (see subclause 5.2.f). Determine whether these kinds of files are an alternative for
an internal logical file or an external logical file. If such is the case, count these underlying logi-
cal files to determine the complexity.

Complexity matrices

The following table is used to determine the complexity of an external inquiry:
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