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Foreword

Foreword
Introduction

One of the most frequently reported advantages of IFPUG Function
Points (FP) applied to software projects is that it is possible to detect it
ahead of time compared with other metrics such as LOC (line of code).
Although the advantages of Function Points against other existing
measurement methods are numerous, it should be stressed that FPs can
be only counted in the presence of project-related function specific and
detailed documentation, which unambiguously and exhaustively lists
individual elementary functionalities, data template contents, printouts,
logical files provided with fields and other data.
Unfortunately the time advantage of using FPs instead of other metrics
proves insufficient when dealing with projects business plans and
contracts because, in order to produce the amount of documents that the
IFPUG standard counting method requires, between 15% to 40% of the
project costs should already have been spent. As a result, the following
paradox can be used to describe the above situation:
The planning process applied to any given project can largely benefit
from FP measurement when there are not sufficient elements to
produce such a measurement – start of the project – whereas when it is
possible to obtain the same measurement with absolute accuracy –
project release – FP measurement is no longer useful for planning
goals but only for validating the final results.
The paradox is also shown in Figure 1 which shows that while project
size proves to be increasingly easy to measure as time goes by, it
becomes less relevant for planning and monitoring purposes.
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Figure 1 The estimation paradox

Data describing an application functional size (FP size), expected
development cost, expected work duration and amount of resources
and work required can prove extremely useful at the early stage of
project development, namely when the resources committed to a project
are not particularly significant. It is precisely at that stage that data is
inaccurate and unstable, preventing measurement from being accurate.
On the other hand, when data is available at the highest degree of
accuracy and certainty, the project is almost completely over and the
prospect of being able to complete the project only accounts for a
marginal increase in the overall project balance. Therefore the E&QFP
method is not to be applied only to projects at the early stage, when
available data is insufficient (characteristic: being early), but also when
there is an interest in saving measuring time and being quicker
(characteristic: being quick) even when the required data is available.
The E&QFP method appears to be of use when an approximate FP
quantification is what it is needed, as early and as quickly as possible
compared to the standard IFPUG method, with which it carries high
level of compatibility.
The method’s main advantage lies in the ability of achieving a good
level of approximation in IFPUG FP values while committing less
resources and ensuring a lower level of details in initial data compared
to standard techniques.
Due to its intrinsic characteristics, the method lends itself to being
usefully applied to negotiations at the bidding or call for bid stage
within
the public government organization, or to establishing
appropriateness of opinions in the presence of conflicting views
between various trading parties and finally to carry out quick
evaluation of software assets.
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Short history of
previous releases









In 1996 the idea underlying the method was first introduced by
DPO during a consulting service for an Italian government
organization which required the number of functions points of
each development application being defined prior to defining the
required counting specifications.
In 1997 the Early & Extended FP method was presented in
Scottsdale (Arizona - USA) at IFPUG annual conference.
In 2002 the method was published by the IFPUG in a book
entitled “IT Measurement – Practical Advices from the Experts”
In 2004 the release 2.0 was presented during the Software
Measurement European Forum (SMEF).
In 2006 a description of the release 2.0 of the E&QFP method
was presented in the book published by GUFPI-ISMA entitled:
“Software Metrics. Experience and Research“
In 2007
o The trademark was registered and the Public Available
Method (PAM) project was launched.
o The certification process is set in place for E&QFP
experts, a new qualification is introduced , CEQFPS
(“Certified Early & Quick Function Points Specialist”)
o The release 3.0 was made public during the Software
Measurement European Forum (SMEF) in 2007.

Release 1.0

The first release of the method, initially known as Early & Extended
FP, introduces the innovative concept of function group, data group –
which are associated to FP weights – and analogy providing the first
table of weight allocation.

Release 2.0

With the second release the terminology of the method is refined and
estimation elements are modified, introducing implicit and explicit
management of supporting enquiries. The FP counting process is
presented through a flowchart. The method is assessed in terms of result
accuracy on the basis of a pilot projects sample.

Release 3.0

In the third release the estimation elements are reshuffled around a datafunction table, terminology becomes more homogeneous, numerical
allocation is updated based on new ISBSG data (made available for
counting market average values) and the use of the method becomes
more straight-forward eliminating the implicit management of
supporting enquiries. The method incorporates standard counting
elements along with estimation elements which results in hybrid
quantifications made up in part of estimations and in part of real
counting elements.

Release 3.1

Version 3.1 changes the name of UGP in UGEP and updates the values
of UGEP and UGDG. These changes ensure improved accuracy and
compatibility with the new functional
method SimpleFunction Point (www.sifpa.org)
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Future releases

Referenced
Documents

The method, based on IFPUG standards and sector statistics, will be
revised at regular intervals and updated by DPO according to the
developments of basic references

To develop the current release of the method the following documents
were used:
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ISO/IEC, 14143-1:1998 Information technology – Software
measurement – Functional size measurement – Part 1: Definition of
Concepts, JTC 1 / SC 7, ISO/IEC, 1998
Function Point: Counting Rules Manual, IFPUG, release 4.3.1. 2011
ISBSG publications(www.isbsg.org.au) Benchmark
productivity/dimension.
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Introduction
Manual goals

The main goals of the E&QFP Manual for the Estimation of Function
Points, Release 3.1, are :
 Provide an exhaustive and clear description of the Function Point
estimation method;
 Produce a guide to estimate Function Points based on the most
widespread methodologies and techniques deliverables;
 Promote comprehensive and homogeneous application of E&QFP
rules and practices among estimation practitioners.
1

The Manual and the Method have different release numbers that are independent one of the
other, for example the same release of the Method 3.1 could be described in different releases
of the Reference Manual 1.0, 2.0 etc. in order to allow for description improvements without
changing the rules, procedures and application outcomes of the same method.

Manual readers

The method and principles described in this Manual shall be applied by all
users of the current E&QFP method for the purpose of measuring software
functional size. The manual was set up so as to be applied by users with
average to good knowledge of Function Points standard counting.

Manual layout

The manual is divided into four parts:
Part 1 – Method description
Part 2 – Estimation practices
Part 3 – Estimation examples
Part 4 – Appendixes, Glossary and License.
Part 1 – Method description
This section includes the E&QFP method description, the basic
principles upon which the method is based, the estimation procedure,
the different levels of estimation granularity (or detail), the different
levels of E&QFP component aggregation and the tables with reference
values corresponding to each level.
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Part 2 – Estimation Practices
This section describes real-life estimation scenarios and illustrates the
work flow required for measurement purposes as well as practical
suggestions. It also shows some of the most appropriate estimation and
measurement check points based on software life-cycle models.
Part 3 – Estimation Examples
This section shows detailed examples of operational concepts and
approaches required for early and approximate FP measurement.
The examples are shown in the form of Case Studies and illustrate
E&QFP application scenarios at different level of estimation detail.
Part 4 – Appendixes, Glossary and License
This section consists of a reference E&QFP estimating table, statistical
observations for assessing the estimation level of reliability, the
reference glossary for software size estimation and the user license.
.

Public Availability

This manual complies with the Creative Commons licenseAttribution Non commercial –Non derivative works
Attribution Authorship of this manual shall be attributed
according to the instructions given by the author or by those who have
given the license so as not to suggest that they endorse the user or the
way in which the user applies the manual.
Non derivative work. This manual shall not be altered or
transformed, let alone used to create a new manual.

E&QFP training
and certification

April 2012

A pre-requisite for E&QFP effective learning is preliminary
proficiency with the IFPUG standard method with which the estimation
method shares numerous concepts.
As with the IFPUG method, and more so with the E&QFP method, the
sole study of the Reference Manual does not represent sufficient
training to carry out functional measurements and estimations at
optimal level. In particular when applying the estimation method, the
analogical and experience-based component which substantiates the
recognition of the requirement as part of one of the various estimation
elements can be developed and refined only through comparison with
real-life cases and with the expertise of senior practitioners. In any form
of E&QFP training it is important to make sure that the material used
be certified by DPO.
For further information click on to
http://www.dpo.it/eqfp/certificazione.htm to learn more about
certification programmes for Early&Quick FP. Write to
(segreteria@dpo.it) DPO will be able to provide you with a list of
certified trainers, training courses and reference books.
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Part 1

Method description
Introduction

Part 1 illustrates the Early & Quick FP (E&QFP) functional estimation
method and its compatibility with the IFPUG method, it includes:
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The method basic concepts;
FP estimation procedure;
Estimation levels of detail;
The aggregation levels of software components substantiating the
estimation;
The tables describing software components level-based values.
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Chapter 1

Basic concepts
E&QFP

The Early & Quick Function Points estimation method is made up of a
set of concepts and procedures applicable at various levels of detail
(granularity); the method can be applied to approximate the functional
size of a generally described system, as well as partially or fully
documented systems.
At any rate, the method complies with the comprehensive structure and
fundamental concepts of the standard IFPUG Function Point Analysis
method.
The main goal of the method is to provide a conceptual and operational
basis upon which the functional measure of a software system can be
approximated.
Early & Quick Function Points is not an alternative measurement
method to IFPUG but an ancillary technique which can be of use for
estimating FPs as it consists of:
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Specific categories of software functional components
Statistical quantification of functional components
Estimation range (minimum, most likely, maximum)
Analogical and analytical classification of functions
(transactions and data)
Multi-level approach (combinations of different levels of
estimation components)
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Key definitions

FUR – Functional User Requirements Being a subset of User
requirements, Functional User Requirements represent the user practices
and procedures that the software must perform to fulfil user needs. They
rule out Quality Requirements and any Technical requirements.
BFC – Base Functional Component A base unit of the Functional User
Requirement which is defined and used in the Functional Size
Measurement methods (FSM).
Metrics
A metrics scale and a method used to perform measurements of defined
entities and attributes.
Measure
A number that assigns relative value to an entity attribute following
measurement.
Measurement
Assigning relative value based on measures gained from this activity.
Measurement method
The logical sequence of activities carried out in performing the
measurement.
Measurement unit
Conventional value through which similar quantities are compared one
against the other in order to measure their value. The measurement unit is
given a name, a symbol (e.g. man day – md) and possible multiples and
submultiples (e.g. man month – mm, man hour - mh).
Hypothesis
From Ancient Greek (υπόθεση) hypothesis, consisting of hypo, "under"
and thesis, "position", that is foundation. In the ordinary use, an
hypothesis is a preliminary idea the value of which needs to be
confirmed; a basis for an argument or a demonstration.
Analogy
Generally speaking an analogy is a logical process through which the
applicability of a given property or rule is extended from a well defined
and well-known case to another case which carries some degree of
reasonable comparability.
Estimation An estimation is the action of establishing an approximate
quantification of any given variable which is performed following non
standard rules which prove to be consistent and compatible with standard
measurement rules. In the common language, estimation is also referred
to a value which is assigned to an entity as a result of an evaluation.
Software Estimation
Forecasting project variables ( typically time, effort, cost and staff) based
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on measurement and/or estimation of other attributes (for example the
size of the software product).

Logical groups

E&QFP is a method which can be explained through the concept of
logical groups, namely a set of elementary software components such as:
 Logical data files, and
 Elementary functional processes (logical transactions)
Both refer to Base Functional Components (BFC) of the functional
measurement methods, in particular IFPUG components. Therefore:



Data BFC gathered in sets of generic data;
Transactional BFC gathered in sets of “generic” logical processes;

Figure 2 Sample of structure of functional groups illustrates a sample of
structure of logical groups at different levels of aggregation:

Application

…

Macro Process

General process

General process

…

General data
group

BFC Data

BFC
Transactional

BFC
Transactional

BFC Data

BFC
Transactional

BFC
Transactional

BFC Data

BFC
Transactional

Figure 2 Sample of structure of functional groups
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Fundamental
principles of the
E&QFP method

To perform a functional estimation it is necessary to make assumptions
about undefined project functionalities or data and/or their complexity in
order to:
 Perform accurate project forecasts.
 Save time and cut costs compared to real-life measurements.
A standard FP measurement (also referred to as FP count) is designed to
quantitatively evaluate explicit Functional Requirements which are
defined in the system documentation. Implicit Functional Requirements
should only be inferred from explicit requirements based on logical
design integrity, consistency or exhaustiveness needs.
An FP estimation aims at assigning the most accurate value to any
software system as close as possible to the value that could be produced
by the FPA IFPUG method after measuring all the Functional
Requirement details of the software component under measurement,
using a less detailed view of the same user requirements. For this reason,
the estimation process takes into account implicit requirements, which
are often neglected during the early analysis phases, more extensively
than the measurement process, by making assumptions that need to be
reported in the final estimation.
The method is based on the acquisition, development and application of
some cognitive capabilities associated to the use of the following
features.

Analogy-based Identification of analogy-based functional similarities between new and
classification old, well-known and existing software components.
Structured Identification and inclusion of many logical software components of a
aggregation lower level into a functionally consistent logical software component of
a higher level.
Flexible estimation Evaluation of transactional and data components are two independent
activities. It is not necessary to assume that the quantitative ratio between
transactional functions and data is given as steady and statistically
inferred, as with other estimation methods.
Multi-level/Multiple There is no need to use a pre-set level of detail which applies across the
approach board throughout the same system. It is possible to combine and integrate
different system knowledge levels.
Table of statistically Based on a given taxonomy, each software component is assigned a UFP
derivative weights value based on a UFP table made up of statistical data.
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Chapter 2

E&QFP Procedure
Figure 3 Diagram of the E&QFP estimation procedure
procedure for estimating with E&QFP.

Establish the
type of FP
estimation

Identifiy the
estimation
scope and
the
application
boundary

Establish the
estimation
level of detail

illustrates, in some detail, the estimation

Identify
E&QFP
components,
data and
transactions

Define the tern of
Unadjusted FP values
(min; most likely; max)

Work out the tern of
Adjusted FP values
( min; most likely; max)
Establish the Value
Adjustment Factor (VAF)
Figure 3 Diagram of the E&QFP estimation procedure

Some steps illustrated in the diagram are similar to the CPM IFPUG counting procedure and therefore are
only briefly described in the boxes: “ Define the type of estimation” and “Identify the estimation scope
and the application boundary”.
The calculation of the Value Adjustment Factor has now become optional in line with ISO 14143.
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Establish the type of Function Point estimation
Step N°1 consists in establishing the type of estimation to be performed.
Function Point estimation, as well as Function Point standard
measurement, can be applied to the software product delivered by a
project or to an already installed application, therefore there are three
different types of FP estimation:
- Function Point estimation in development project,
- Function Point estimation in enhancement maintenance project
- Function Point estimation of an existing application

Identify the estimation scope and the application boundary
The estimation scope defines the functions or the sets of functions
(groups) which will be included in a given FP size estimation
accordingly to the goal the estimation should fulfil.
The application boundary, based on the same criteria of the counting
process, defines the separation line between the user and the software
which needs to be estimated. For further details please refer to the
IFPUG manual.

Establish the estimation level of detail
The user goals determine the organisation and the functional features of
the software system. Such features can be described at different level of
granularity.
The level of detail of E&QFP estimation can depend on the degree of
software resolution at the time of the size estimation activity or can be
voluntarily set up from the goals of the estimation activity. The choice
depends on a number of environmental factors (cost and time) or purely
technical factors (availability of data at the size estimation stage).
In some situations the need for quick results could prevail over other
requirements, therefore size quantification could leverage on the Quick
feature, in other situations the need for achieving results ahead of time in
a development or enhancement maintenance project could prevail over
other requirements, therefore size quantification could leverage on the
Early feature.
Early & Quick are the two defining features of the method and together
they allow to achieve the expected results according to the specific user’s
requirements. For example, if there is the need is to “keep the cost and/or
the estimation time low”, it would be sufficient to carry out size
quantification with an intermediate level of detail, even in the presence
of the granularity required for a higher level of detail or a standard
April 2012
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counting activity.
In particular, the following estimation detail levels are expected:
A summary estimation level can be achieved primarily by detecting
Summary E&QFP software components of 3rd and 4th aggregation level.
(see below)
An intermediate estimation level can be achieved primarily by detecting
Intermediate E&QFP software components of 2nd and 3rd aggregation level.
(see below)
A detailed estimation level can be achieved by detecting primarily
Detailed E&QFP software components of 1st and 2nd aggregation level.
(see below)

Identify E&QFP components: data and transactions
As for IFPUG FPA standard, data and transaction components are
subject to measurement. Each component will be identified based on the
pre-set level of estimation detail and/or the level of granularity of the
specifications.
E&QFP software components are ranked into 4 aggregation levels.
1st aggregation level The first aggregation level is applied when user requirements are
sufficient to perform size measurement in compliance with the standard
method illustrated in the IFPUG Function Point Counting Practices
Manual.
As a result, functional components overlap with the BFCs of the standard
IFPUG method (EI, EO, EQ, ILF, EIF), detected and ranked according to
type and complexity.
At this level, an accurate measurement value, e.g. Unadjusted Function
Point, can be assigned which corresponds to the standard IFPUG value.
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1st level functional IFPUG Base Functional Component
components
The 1st level component correspond univocally to IFPUG base functional
components.
Data
BFC IFPUG
ILF

EIF

E&QFP components
ILFL – low
ILFA – average
ILFH – high
EIFL – low
EIFA – average
EIFH – high
Transactions

BFC IFPUG
EI

EQ

EO

E&QFP components
EIL - EI low
EIA - EI average
EIH - EI high
EQL - EQ low
EQA - EQ average
EQH - EQ high
EOL - EO low
EOA - EO average
EOH - EO high

For further information on rules and definitions of each IFPUG
component, please read the Counting Practices Manual.

Comments This level should be considered as a methodological extension which is
not strictly linked to the method main purpose, namely performing early
and quick analyses. The present level was introduced to allow an
estimation mix consisting of both standard counting elements and
summary estimation elements. In such a way it is possible to seamlessly
ensure a shift from estimation to measurement, by representing and
exploring the software system in all its ramifications.
Under some circumstances, even when pursuing summary software
description, ICT professionals can identify and describe some
requirements with a high level of accuracy, therefore it is already
possible to identify IFPUG standard base components, i.e. BFCs (base
functional components). In these cases the outcome of the first level of
size measurement can be added on to the outcome of the other levels of
aggregation thus achieving the comprehensive software size estimation.
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2nd aggregation level Unclassified Base Functional Component (UBFC).
The second level of aggregation corresponds to Base Functional
Components (BFC) which cannot be exactly classified.
The second level is useful when requirements are insufficiently detailed
and fail to be consistent with the standard IFPUG method, namely in
cases in which it is possible to identify the type of functional component
(for example EI,EO,EQ, ILF, EIF), but not its complexity or when it is
impossible to identify both the type and the complexity.
Examples of functional processes may be entering, modifying or
deleting a record from a data set, displaying a significant body of
information, etc.
2nd level of functional When it is possible to identify exactly the type of IFPUG BFC, but not
components its complexity, UBFC (Unclassified Base Functional Components) are
likely to be detectable.
Transactions:
classified as UEP - Unclassified Elementary Process:
GEI – Generic EI
EI-type process with undetectable level of complexity.
GEO – Generic EO
EO-type process with undetectable level of complexity.
GEQ – Generic EQ
EQ-type process with undetectable level of complexity.

When it is not possible to identify exactly the type of BFC IFPUG nor
its complexity, there is an UBFC (Unclassified Base Functional
Component ) which is likely to be:
UGO - Unspecified Generic Output (EO/EQ)
“doubtful” or “uncertain” output process for which there are no details
available to differentiate between EO and EQ.
UGEP - Unspecified Generic Elementary Process (EI/EO/EQ)
“doubtful” or “uncertain” elementary process for which there are no
details available to single out the primary goal, namely the presence of
EI, un EO or un EQ.
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Data
Are classified as ULF – Unclassified Logical File:
GILF – Generic ILF
Sets of data recognizable by users as ILF-type of an uncertain complexity
GEIF - Generic EIF
Sets of data recognizable by users as EIF-type of an uncertain
complexity.
UGDG - Unspecified Generic Data Group
Unspecified logical file (either ILF or EIF) of uncertain complexity.
Terminology ”generic”
The term refers to BFC uncertain complexity.
“ unspecified ”
The term refers to BFC uncertain complexity and identity.
“ unclassified ”
The term refers to a transaction (UEP) or a data store (ULF) whose
identity or (identity AND complexity) are uncertain.
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3rd aggregation level Group of Unclassified Base Functional Component – GUBFC
The third aggregation level applies when user requirements are
insufficient to identify specific BFCs but only groups of “unspecified”
BFCs.
At this level, aggregations of individual BFCs are taken into account.
They prove of use when it is possible to identify an approximate amount
of aggregate components without having detail-level information.
3rd functional
components level

Transactions
When it is not possible to accurately identify a specific UBFC or the
precise amount of UBFC that makes up a specific software component
it is possible to use a 3rd level component.

Typical Process (TP)
It consists of a set of four typical functional processes: Insert, Edit,
Delete, Display a record data, recognised as CRUD – (Create, Read,
Update & Delete) and generally centred around a specific data store.
Normally it corresponds to the general definition “Management of a data
store”, “Management of …”.
When detectable, the Typical Process helps save measurement time
without losing out in accuracy in the four base components shortlisted.
There are three TP classes:
TPS – Typical Process - Small: CRUD
TPM – Typical Process - Medium: CRUD + List (EQ)
TPL – Typical Process - Large: CRUD + List (EQ) + Report (EO)
General Process (GP)
It consists of a general set of Unclassified Elementary Process (UEP). If
they fail to be detected with accuracy a General Process component is
detected instead.
It is a more general type of “unspecified” BFC aggregation which differs
from CRUD.

There are three different GP components that depend on the amount of
UEP put together.
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GPS – General Process - Small: 6 -10 UEP’s
GPM– General Process - Medium: 11 -15 UEP’s
GPL– General Process - Large: 16 -20 UEP’s
Data
General Data Group (GDG)
For the data component, three General Data Group (GDG) typologies are
identified at three different aggregation levels which depend on the
amount of ULF taken into account in the GDG, in particular:
GDGS - General Data Group - Small: 2-4 ULF
GDGM - General Data Group - Medium: 5-8 ULF
GDGL - General Data Group - Large : 9-13 ULF

4th aggregation level Group of GP’s (General Processes)
The fourth level of aggregation applies when user requirements are such
as to be described at a summary level and measured as a functional area
of a medium or large application. This level of aggregation can be used
for subsets of large and functionally complex applications.
Aggregations are functional components of the General Process type
(third aggregation level) that are grouped together as MP-type
components (MP= macro process).
4th level functional
Transactions
components MP – Macro Process
If the level of detail is insufficient, instead of the numerous General
Processes (GP) it is possible to detect a Macro Process (MP) of small,
medium and large scale.
MPS – Macro Process – Small: 2-4 GP’s
MPM – Macro Process – Medium: 5-7 GP’s
MPL – Macro Process – Large: 8-10 GP’s
A Macro Process can amount to a large system segment, a sub-system or
even an entire small scale application.
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Define each tern of Unadjusted FP values
The tables displaying the FP values are made up of a tern of values with
the minimum, the most likely and the maximum value for each
functional component.
The outmost values are calculated based on the level of uncertainty of
each aggregation level suggested by the method.

Max

Function Type

ML –

Type of
functional
component

Min

1st aggregation level:
components and
values

most likely

The level of uncertainty rises along with the level of aggregation.

3,0
4,0
6,0
3,0
4,0
6,0
4,0
5,0
7,0

3,0
4,0
6,0
3,0
4,0
6,0
4,0
5,0
7,0

3,0
4,0
6,0
3,0
4,0
6,0
4,0
5,0
7,0

7,0
10,0
15,0
5,0
7,0
10,0

7,0
10,0
15,0
5,0
7,0
10,0

7,0
10,0
15,0
5,0
7,0
10,0

Max

EIL - EI low
EIA - EI average
EIH - EI high
EQL - EQ low
EQA - EQ average
EQH - EQ high
EOL - EO low
EOA - EO average
EOH - EO high

ML- most
likely

Base
Functional
Component
(IFPUG)

Min

Transactions

Data
Base
Functional
Component
(IFPUG)

2nd aggregation level:
components and
values

Type of
functional
component
Transactions
UEP
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ILFL - low
ILFM - medium
ILFH - high
EIFL - low
EIFM - medium
EIFH - high

Function Type

GEI - Generic EI

4,0
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(Unclassified
Elementary
Process)

GEQ - Generic EQ
GEO - Generic EO
UGO - Unspecified
Generic Output
(EQ/EO)
UGEP - Unspecified
Generic Elementary
Process (EI/EQ/EO)

3,7
4,9

3,9
5,2

4,1
5,4

4,1

4,6

5,0

4,3

4,6

4,8

GILF-Generic ILF
GEIF-Generic EIF
UGDG – Unspecified
Generic Data Group

7,4
5,2

7,7
5,4

8,1
5,7

6,4

7,0

7,8

Type of
functional
component

Function Type

Max

3rd aggregation level:
components and
values

ML - most
likely

ULF
(Unclassified
Logical
File)

Min

Data

Transactions
TP
Typical
Process

GP
General
Process

Data
GDG
General
Data
Group
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TPS – small (CRUD)
TPM – medium
(CRUD+List)
TPL – large
(CRUD+List+Report)
GPS – small
6-10 UEP’s
GPM – medium
11-15 UEP’s
GPL – large
16-20 UEP’s

GDGS – small
2-4 ULF
GDGM – medium
5-8 ULF
GDGL – large
9-13 ULF

14,1

16,5

19,0

17,9

21,1

24,3

22,3

26,3

30,2

26,4

35,2

44,0

42,9

57,2

71,5

59,4

79,2

98,9

15,0

21,4

27,8

32,4

46,3

60,2

54,8

78,3 101,8
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Max

Type of
functional
component

ML-more
likely

4th aggregation level:
components and
values

Min
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MPS – small
2-4 Generic GP’s

111,5 171,5 231,5

MPM – medium
5-7 Generic GP’s

185,8 285,9 385,9

MPL - large
8-10 Generic GP’s

297,3 457,4 617,4

The multiplier The multiplier is an integer (a whole number) which represents the
amount of elements sharing the same nature, and for which admittedly
there is no need to provide a separate description in the shortlist of
estimated objects due to lack of time or conciseness.
It allows to represent situations in which it is assumed that there are “n”
components of the same type (for example variations of the same BFC)
for which collective documentation seems to be more appropriate than
individual documentation. The multiplier will be applied to the basic tern
of UFP values estimated for the common type of components and will
produce a new tern representative of the collective value. For example, if
five different statistical reports are detected in the user requirements,
with a similar and undetailed mix, it is possible to identify the presence
of a Generic EO (GEO) referred to as “statistics” the multiplier of which
will be number 5. The overall value of this group of elements will consist
in the following tern: min (4,9*5=24,5 UFP), ml (5,2*5=26,0 UFP), max
(5,4*5=27,0 UFP).
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Value Adjustment Factor (VAF)
The Value Adjustment Factor (VAF) is a multiplier coefficient used to
keep track of those general factors which are not captured by BFC basic
measurement elements, which can prove of use in terms of a managerial
use of FP measures. They are elements that have no impact on the
software functional size - as recognised by ISO – but may promote the
“transformation” process of the “pure” functional measure into a value
which is more strongly correlated with the software effort.
These characteristics are:
1. Data Communications
2. Distributed Data Processing
3. Performance
4. Heavily Used Configuration
5. Transaction Rate
6. Online Data Entry
7. End-User Efficiency
8. Online Update
9. Complex Processing
10. Reusability
11. Installation Ease
12. Operational Ease
13. Multiple Sites
14. Facilitate Change
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Work out the tern of Adjusted FP values
The tern of Unadjusted Function Point values which applies to a given
application can be calculated by summing up the terns of values
attributed to each of the identified functional elements assigned to the
corresponding application. Therefore the lowest value of an application
will be equal to the sum of the lowest value of the corresponding
elements, this holds for the most likely and the highest value alike.
The FP Early & Quick estimate of a development project consists of two
FP estimation of a main functional components:
Development Project
1. UFP (Unadjusted Function Point) estimation for Logical Data
Groups and Processes;
2. UFP estimation of functions needed to convert and/or transfer
old data into new Logical Data Groups through software
conversion and reports.
Development projects functions points can be estimated through the
following formula:
DE&QFP = (UE&QFP + CE&QFP) x VAF
where:
 DE&QFP is the Early & Quick estimation of project development
FPs (D = Development),
 UE&QFP is the Early & Quick estimation of Unadjusted Function
Points,
 CE&QFP is the Early & Quick estimation of Unadjusted Function
Points of data conversion functions.
 VAF is the Value Adjustment Factor calculated in compliance
with CPM IFPUG (see reference for any detail).

FP estimation of a Early & Quick Function Point estimation in enhancement maintenance
Enhancement projects consists in:
Maintenance Project
1. estimating the application UFP (Unadjusted Function Points)
consisting in estimating Logical Data Groups and Processes that
were:




added
modified
deleted

2. estimating UFP of functions needed to convert and/or transfer
old data into new Logical Data Groups through software
conversion and reports.
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To estimate FPs in Enhancement Maintenance Project the following
formula is applied:
EE&QFP = [(ADDE&QFP + CHGAE&QFP + CE&QFP) x VAFA] +
(DELE&QFP x VAFB)
Where:
 EE&QFP is the FP Early & Quick estimation of the Enhancement
Maintenance Project (E = Enhancement);
 ADDE&QFP is the Early & Quick estimation of Unadjusted
Function Points of project additional functions;
 CHGAE&QFP is the Early & Quick estimation, performed after the
change, of Unadjusted Function Points of changed functions in
the Enhancement Maintenance project;
 CE&QFP is the Early & Quick estimation of Unadjusted Function
Point of data conversion functions;
 DELE&QFP is the Early & Quick estimation of Unadjusted
Function Points of functions deleted by the project.
 VAFA, VAFB stand for Value Adjustment Value After and
Before of the Enhancement Maintenance project calculated based
on the IFPUG standard (see below for reference).
Application-based FP Early & Quick estimation of an application Function Points consists in
estimation only one functional component:
 Estimating the application UFPs (Unadjusted Function Points),
consisting in assessing Logical Data Group and the installed
Processes.
There are two different stages when the application FP estimation should
take place:
1. when the application is released (first release);
2. when an enhancement maintenance project has modified the
functional value.
The Enhancement Maintenance project may modify the
application in the following way:
 Adding new functionalities, thus increasing the
application FP size;
 Changing existing functionalities, thus increasing,
decreasing or leaving unchanged the application FP size;
 Deleting existing functionalities, thus decreasing the
application FP size.
The above changes can translate into two different application estimation
formulae.

To estimate the application
formula applies:
April 2012
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FP estimation of an
application after
Project Development

AE&QFP = ADDE&QFP x VAF

where:
 AE&QFP is the Early & Quick FP estimation of the initial
application.
 ADDE&QFP is the Early & Quick estimation of Unadjusted
Function Points of the functions installed by the development
project.
 VAF is the Value Adjustment Factor calculated in compliance
with the IFPUG standard (see below for reference).
FP estimation of an
AE&QFP = [(UE&QFPB + ADDE&QFP + CHGAE&QFP) – (CHGBE&QFP +
application after a
DELE&QFP)] x VAFA
Enhancement
Maintenance Project Where:
 AE&QFP is the Early & Quick estimation of the application FPs
installed after the enhancement maintenance project;
 UE&QFPB is the Early & Quick estimation (or measurement) of
the application Unadjusted Function Point prior to developing the
Enhancement Maintenance project;
 ADDE&QFP is the Early & Quick estimation of FPs of
functionalities added on to the enhancement maintenance project;
 CHGAE&QFP is the Early & Quick estimation, performed after
modification, of Unadjusted Function Points of modified
enhancement maintenance project functions;
 CHGBE&QFP is the Early & Quick estimation, performed prior
to modification, of Unadjusted Function Point of modified
enhancement maintenance project functionalities;
 DELE&QFP is the Early & Quick estimation of Unadjusted
Function Point functionalities deleted from the enhancement
maintenance project.
 VAFA is the Value Adjustment Factor estimated after the
enhancement maintenance project according to IFPUG standard
(see for reference below).
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E&QFP general aspects: additional rules, hints and comments
Preference for higher
level of detail (hint)

Non redundant
values (rule)

Comments

 If for the same functional branch we are provided with specifications
at various levels of granularity, it is advisable to apply the highest
level available (more details), unless a pre-set lower level of
estimation detail is needed or the more detailed level of
decomposition is incomplete against the number of functionalities
globally incorporated in the above functional nexus.
 If a specific component of the functional tree is measured using a
specific UFP assigned value, no other sub-component (in a son-andfather relationship) should be measured twice within the total
counting exercise. All “son” values are already incorporated in the
number statistically assigned to the “father” and should not be
measured twice. The opposite is true too.
 Method reliability is proportional to the capability of the measurer to
recognise application components belonging to different classes.
 Learning by doing is a capability that can be refined by comparing
IFPUG values with E&QFP measures repeatedly.
 Approximately ten comparisons are deemed to stand for a good
starting point for method acquisition purposes.
Subjectivity is one of E&QF features which should not be regarded
as a weakness, because the issue is not about performing rigorous
and accurate counting exercises, rather estimations carried out in
the absence of adequate specifications therefore imprecise.
The method acts as an amplifier of the analogical sensitivity of the
measurer’s forecasting skills, which are the primary asset of any
estimation process.
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Part 2

Estimation Practices

Introduction

Part 2 provides a set of practical information describing the application
of the method, in particular:




April 2012

Introduction of user requirements issues and the corresponding
E&QFP method approach.
A work flow which shows where the starting point stands and
which are the steps to undertake according to the level of
requirement definition.
An overview of possible measurement/estimation points
applied to the different software development models.
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Chapter 1

E&QFP estimation
FP estimation and
user requirements

User requirements are the starting point of functional software size
quantification. The definition of user requirements and the way they
are managed greatly differ from one organization to the other and this
impacts on size estimation capabilities.
Basically a user requirement is deemed to be a software feature which
the user expect to find in a given software product, such expectation
can vary in terms of explicitness or definition.
User requirements can be described through a number of modalities and
can be represented in a more or less detailed and structured manner
(from the use of diagrams, prototypes, to texts using natural language);
they differ in their nature and, according with the ISO/EN 14143
international standard, they are grouped in “functional requirements”
(system functionalities and behaviours in relation to data management)
and “non-functional requirements” (quality and technical features
associated to functionalities).
E&QFP is a method that takes such distinctions into account and
consists of conceptual tools and procedures that are instrumental in
detecting an approximate value of the corresponding functional
standard measure even though they are applied to non detailed system
or project information.
Errore. L'origine riferimento non è stata trovata.Figure 4
Estimation pathway starting from Functional User Requirements (FUR)
shows the logical sequence of E&QFP measurement steps. The starting
point is the interpretation of Functional User Requirements (FUR)
which is followed by the mapping and identification of functions and
data logical groups, at different levels of aggregation, and according to
analogical and analytical criteria, corresponding to typical E&QFP
estimation components. The next step consists in labelling, cataloguing
and quantifying functional components which is then followed by the
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computation of FP size estimated value.

FUR in the
artifacts of the software
to be estimated

Mapping
Phase

FUR labelled
on E&Q categories
Size Estimation
Phase

Mapping rules
Data &
Functions

Analogical &
Analytical
classification

Functional Size of the
generic software model

E&Q
Estimation
values

Figure 4 Estimation pathway starting from Functional User Requirements (FUR)

Identification of
functional
components

IFPUG standard method practices can be applied here too for defining
the type of estimation, the software application boundary and the
estimation scope. Once the estimation detail level has been established
it is possible to identify software functional components.
The diagram in figure 5 illustrates useful pathways to identify
functional components based on requirements (the purpose of the
diagram is not to illustrate the entire estimation procedure).
The two pathways shown in describe a prevailing evaluation of
transactional components, or a prevailing evaluation of data
components, both options can be applied simultaneously as they prove
to be complementary.
The two procedures can be applied to the same software application
comparatively or can be applied one after the other to different system
areas when dealing with complex, non homogeneous and highly
fragmented projects.
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Work out the logical
data store list

Start

N
Are user
Y Are logical data
requirements
sufficiently
homogeneously
visible ?
described ?
N
Decompose
requirements in
homogeneous
areas

Y

Y Is the functional
item a BFC or
UBFC?

Y

Identify eventual
associated TP

Identify
remaining
functional
items

N
Are
functionalities
sufficiently
visible ?
N

Separately
consider any
area

Y Is any data store
an E&Q data
item ?

Work out the
requirements
document

Classify
(U)BFC item

Identify eventual
new Data Items
from established
(U)BFC

N
Classify as TP,
GP or MP

Identify eventual
new Data Item
from TP

Identify eventual
new Data Item
from GP or MP

Figure 5 Pathways used to identify software functional components

A comprehensive requirements estimation consists of:
Requirements described homogeneously: if requirements are
described non homogeneously, that is at different levels of detail, it is
advisable to break up the system into functional subsystems as
homogeneous as possible. Logical groups need to be as consistent as
possible with user requirements, and measured separately, however not
as discrete applications (application boundaries are not affected by this
type of estimation segmentation).
Appropriate data visibility: if there is a good level of data visibility it
can be advisable to start from data group identification, listing one
group after the other and carrying on with the identification of
associated TP or the most appropriate functionalities or function
groups.
Appropriate function visibility: if there is greater visibility of user
required functionalities, such functionalities can be defined in terms of
BFCs/UBFCs, after which (U)BFC are classified and, if there is a
good
level of estimation “granularity” BFC-associated data
components are identified.
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Suggestions

April 2012



According to level of detail and time availability, it is possible
to keep data identification at a summary level while pursuing
the definition of macro-process groups only, or, to reach a
higher estimation level with the identification of General
Processes, Typical Processes and/or General Data Groups, or
instead to seek to achieve the highest level of BFCs/UBFCs
estimation detail.



At any rate, attention should be paid to avoid listing the same
components repeatedly.



When additional detailed information is available in relation to
some application components, e.g. for application segments
already described, while for other more innovative application
segments only a few details are available, it is possible to
produce a more accurate estimation in the former case, using the
most elementary software components, and less accurate
estimation in the latter case, defining more general E&QFP
components with final results which can mixed up together
profitably.



E&QFP multi-level approach is intended to leverage on all
available information over specific system segments which can
be measured at a wide range of granularity (requirement
granularity), without having to leave out relevant information
or, conversely having to “make up” non available information.



The higher the level of element identification detail (enhanced
granularity), the higher the final level of estimation accuracy.
The final level will result from the weighted average value of
accurate estimates for each individual element.
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Chapter 2

E&QFP and Software life-cycle

Introduction

This chapter focuses on software production life cycles in relation to
the time the functional measurement/estimation can be performed.

The expression software life cycle refers to the way in which
development methods or process models break down software product
development and maintenance activities into interconnected subactivities, which ultimately result in software products and
documentation. Software life cycle is a highly controversial concept as
it seems to be affected by changes in ICT technologies, business and
product management.
Most software life cycle models break up development processes into
similar groups of activities (at times just alike). Indeed most
distinctions differentiating the different life cycles are based on other
aspects, such as:




the relative emphasis placed on each activity;
the identification of specific players responsible for each
activity;
the order in which activities are carried out.

Today several software development process models are available, each
of them is applied essentially in relation to organizational needs and
alternative project features.
As illustrated in Errore. L'origine riferimento non è stata trovata.,
E&QFP is a method whereby software functional size is estimated
throughout the whole project life cycle, with approximation levels
which progressively fit into the various detail levels and user
requirement definitions over the project development process and
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irrespective of the adopted development model. Note that while
E&QFP is a method that can be used at any life cycle stage, the IFPUG
standard method can be used in a more restricted scope and is based
upon complete definition of detailed software product Functional
Features as shown in the bar extension below.

Feasibility
study

Implementation

Estimation/ measurement in progress

Release

Integration
and testing

Construction

Design

Analysis

Project and
requirements
definition
Early
estimation

Roll out
viamento

Final
measurement
ale

E&QFP v.3.x
standard IFPUG FP

Figure 6 Software functional estimation/measurement stages
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FP size quantification in the waterfall production model

Figure 7 Software waterfall development model

The above model does not represent a particular problem in terms of applying functional
measurement methods such as Function Points and E&QFP estimation methods.

When

How

Why

Accuracy

At the end of the
Feasibility Study
(System or User
Requirements)
At the end of the
Logical Design
(Software
Architectural
Design)
On demand during
the whole life cycle

E&QFP

At this stage the measurement provides data
useful for evaluating project feasibility and
planning.

Probably
around
± 20/30%

Standard FP
or E&QFP

Size measurement produces a “baseline” against
which all following Change Requirements are
recorded.

Often better
than ± 10%

E&QFP or
Standard FP

To sustain change management

Between
± 10% and ±
5%

At the end of
development and
testing

Standard FP
or
E&QFP

The final functional measurement is used as a
control rod to make sure that user requirements
overlap with project delivery.

Often better
than ± 5%
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FP size quantification in the incremental production model

INTEGRATION

INTEGRATION

Figure 8 Incremental software development model

When incremental life cycle models are adopted, the final software application
measurement (to be performed after the last incremental step) is not equal to the sum of
each individual functional measures of each individual increase as if they were discrete
applications.
If Base Functional Components (BFC) measurements are duplicated, the result will be
higher than the one resulting from the whole system.
It is quite possible to have temporary functionalities that are added up half way through
the process in order to compensate for incomplete information systems during incremental
steps, such temporary functionalities can be deleted prior to the end of the project.
A possible approach to deal with this case is to take the value of the first incremental step as
the relevant development baseline and the following incremental steps as functional
enhancement maintenance of baseline values. Therefore the final application measure will
indeed comply with the amount of functionalities released at the end of the whole project
whereas the measurement of individual incremental steps can be used for planning,
controlling and delivering business value.
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When

How

Why

Accuracy

At the end of the
Feasibility Study
(system or user
requirements)
At the end of the
Logical Design
(Software
Architectural
Design)
Before and after
each incremental
iteration

E&QFP

At this stage estimation provides useful
data to evaluate project feasibility and
planning.

Probably around
± 20/30%

E&QFP or
Standard FP

The result indicates size estimation of the
entire application (final).

Often better than
± 20%

E&QFP or
Standard FP

Often better than
± 10%

On demand
throughout the
whole life cycle
At the end of the
integration of the
last incremental
change

E&QFP or
Standard FP

The first incremental step represents the
baseline value upon which the next
incremental functional enhancement
maintenance projects will be developed .
Functional size measurements are used as
control data and to make sure the amount
of incremental change required was
delivered.
To sustain change management

The final functional size measurement is
used as control to ensure that user
requirement are fulfilled.

Often better than
± 5%
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FP size quantification in evolutionary production model

Initial
version
Specification

High level
description

Construction

Intermediate
versions

Validation

Final
version

Figure 9 Evolutionary development model

This is a variation of the incremental model approach. The main difference lies in the initial
estimation stage (user requirements, system and architectural requirements) that are less accurate,
due to project features, in terms of final system projections.
When

Method

Why

Accuracy

At the end of the
Feasibility Study
(First user or system
requirement)

E&QFP

Probably around
± 30/40%

Before and after each
enhancement
iteration

E&QFP or
Standard FP

Upon demand
throughout the whole
life cycle
After integration of
the last change

E&QFP or
Standard FP

At this stage the estimation provides essential data to
evaluate project feasibility and for planning purposes.
Estimation can be applied both to the most likely
system configuration (following
enhancement
iterations) and the estimation of each individual
enhancement iteration.
The first size measure represents the baseline value
upon which the next evolutionary functional
maintenance will be deployed. Functional size
measurements are used as control data and to make sure
the amount of incremental change required is equal to
what was delivered.
To sustain change requirements and for process
management.

E&QFP or
Standard FP

The final functional size measurement is used as a
control rod on all accounts.

Often better than
± 5%
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FP size quantification in the Unified Process (UP) production model

Figure 10 UP development model

The approach previously applied to the evolutionary model can be applied to this process
model too being one of its variants. Each iteration represents a baseline enhancement
maintenance. It is always necessary to pay attention to the possible level of reuse for each
measurement applied to subsequent iterations .

When

How

Why

Accuracy

At the end of the
inception stage

E&QFP

In this stage overall functional estimation
provides essential data for testing the project
initial planning and feasibility.

At the end of the
first process
iteration

E&QFP or
Standard FP

The “primary” estimation is produced for the
entire system and
the “baseline” size
measurement is established against which all
the subsequent enhancements are developed.

Probably around
± 30/40%
(of the final
value)
Probably around
± 30–40%
(of the final
value)

At the end of each
iteration

E&QFP or
Standard FP

Functional size measurement is used as a
control to ensure that all requirements have
been delivered.

At the end of the
transition stage

E&QFP or
Standard FP

Final functional size measurement is used as
control to ensure that all requirements have
been delivered.
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Part 3

Estimation examples

Introduction

Part 3 provides practical application examples of E&QFP estimation
method. Such examples are based on a single Case Study which is
developed against different scenarios with different level of estimation
granularity. For each scenario practical examples and suggestions are
provided in order to identify software components and functional
groups.
Examples can be looked at individually, at any rate it is recommended
to put them against their different scenarios in order to explore and get
an insight of the method.
Case study ENTJ – scenario 1: shows a Summary estimation
level where there is prevailing use of fourth and third
aggregation level components.
Case study ENTJ – scenario 2: shows a Summary estimation
level where there is prevailing use of third aggregation level
components.
Case study ENTJ – scenario 3: shows an Intermediate
estimation level where there is prevailing use of third and
second aggregation level.
Case study ENTJ – scenario 4: shows a Detailed estimation
level where there is prevailing use of second aggregation level.
Case study ENTJ – scenario 5 : shows a Detailed estimation
level where there is prevailing use of first aggregation level.
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Case study ENTJ – scenario 1 – Summary estimation
level

User Requirements

Joyland Tourist Board published a new ICT business plan on
innovation over a two year period. One of the most sought-after
information systems is the “Automated system for the promotion of
Joyland tourist business” which is mainly focused on the setting up of a
Tourist Stock Exchange and event management services as well as
member personal data operation.

E&QFP Analysis

The purpose of the exercise is to represent an estimation situation
through Summary information. In this case there is prevailing use of
software components belonging to third and fourth aggregation level.
Are requirements being described in a consistent way?
Requirements are being described at a high level and in a consistent way, size estimation
can be performed with a summary granularity level, that is to say associating requirements
to fourth and third aggregation levels.
Is data visibility good?
The data component can be inferred from requirements. For example: event; Tourist Board.
At any rate at summary level it is advisable for the estimation to be overseen by experienced
analysts.
Sub-system requirements are analysed along with the required aggregation level for the
identification of the most representative software components.
In particular: Tourist Board; Event Management and other functions associated to the
operation and management of member personal data.
Do user requirement allow identification of specific BFC? No, therefore it is possible to
associate first level aggregation components to the requirements.
Do user requirements allow identification of groups of “unspecified” BFC? No,
therefore it is not possible to associate second level aggregation components to the
requirement.
Is it possible to identify accurately a specific UBFC or the amount of UBFC that make
up a specific software component? No, therefore third or fourth aggregation level
components have to be examined in greater detail.

Third aggregation level: user requirement do not allow identification of specific BFC
but only of “unspecified” BFC groups. In this situation third level aggregation BFC
groups cannot be identified.

The fourth aggregation level: user requirements are expressed at summary level so as
to be interpreted as an average or large functional application area. In this situation
April 2012
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requirements are such that they can be interpreted as fourth aggregation level clusters.
Transactional component:
Macro Process: if there is no sufficient detail level, instead of some specific General
Processes (GP) it is possible to identify a Macro Process (“MP”) of small, medium and
large size. A Macro Process can correspond to large system segments, a sub-system or
a whole “small scale” application.
1. The Tourist Stock Exchange can correspond to 2 General Processes (e.g. supply and
demand)
2. Event management can correspond to 2 General Processes (e.g. event business plan
and ongoing event operation)
3. Other personal data and member administration functions can correspond to 1 and 2
General Processes groups.
Based on previous analysis it is assumed that as a whole there are between 5 to 6 GPs,
which correspond to a fourth MP aggregation level component of average size (5-7 GP’s).
Data component: based on the above sub-systems and with insufficient information
available it can be assumed that there are 3 logical files for each sub-system (item 1,2,3) for
a total of 9 logical files, which correspond to a GDG (General Data Group) data component
of large size.

Three logical files for each subsystem
Total Data

April 2012

3

Multiplier
Type of component
MPM – medium 5-7 Generic GP’s

1
Multiplier

Data

Overall total

4
Aggregation
level

Transaction
Tourist promotional system
Total No. Transactions

Aggregation
level

Summary estimation level – scenario 1

Type of component
GDGL – large

1

Min
185,8
185,8

MP
285,9
285,9

Max
385,9
385,9

Ref.
1,2,3

Min

MP

Max

Ref.

54,8
54,8

78,3
78,3

101,8
101,8

240,6

364,2

487,7
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Case study ENTJ – scenario 2 – Summary estimation
level
User requirements

Joyland Tourist Board puts out to tender the provision of an IT supplydemand system with an eye to promoting events organised by the
Tourist Board for the benefit of its members.
In the tender notice the following requirements are specified:
1) Automated membership and personal data system;
2) Nation-wide event management and promotional templates with
statistical data analysis;
3) Tourist Board automation.

E&QFP Analysis

The purpose of the exercise is to simulate an estimation activity in
which there is summary information availability and prevailing use of
third level aggregation components.

Are requirements being described in a consistent way?
Requirements are being described in a consistent way and at a summary level although
with a more sophisticated level compared to scenario 1.
Is data visibility good?
Data visibility can be inferred from requirements, by breaking up the system into
homogenous functional sub-systems to be associated to E&QFP components.
Requirements are analysed according to the different segments:
1) “Membership Automated Management System;
Do user requirements allow identification of specific BFC? No, therefore it is not
possible to associate first level components to such requirement.
Do user requirement allow identification of “unspecified” BFC groups? No, therefore
second level aggregation components cannot be associated with such requirements.
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Is it possible to identify a specific UBFC, or the amount of UBFC making up a
specific software component? No, therefore third and fourth level aggregation
components must be assessed.

Third aggregation level: when user requirements make it impossible to identify
specific BFC but only “unspecific” BFC groups.
The General Process (GP) component, in this case, proves befitting for estimation of
requirement # 1 as it represents a set of unspecified elementary processes (UEP).
It is assumed that the requirement management system in place is quite elementary
hence the presence of a GPS - General Process Small component ( 6 - 10 UEP’s.)
2) “Nationwide event management and promotional templates provided with statistical
data analysis”.

It is sensible to assume that events account for one of the key business operations of the
board therefore it is also assumed that the corresponding functional group incorporates
even more that 10 UEP’s. Hence the presence of a GP (General Process) of average size,
GPM (11 -15 UEP’s).
The statistical data analysis can be associated to a set of 6 to 10 elementary processes
making up a GP component of small size, GPS – small 6-10 UEP’s.
3) “Automated Tourist Stock Exchange”.
The Tourist Board corresponds to a functional group the size of which needs to be
defined. In this case it is advisable to make reference and compare the requirement with
similar systems so as to substantiate possible assumptions on the size. For example if it
is assumed that the requirement can be applicable to a theoretical stock exchange
management technique in other sectors, it becomes reasonable to assume that the
requirement consists in a set of unspecified elementary processes ranging from 11 to 15
UEPs; this corresponds to an average size GP component (GPM– General Process Medium).

Data estimation component:
based on the above sub-sets the following logical data groups start being identified:
Members, Member Cards, Events, Promotions, Tourist supply and demand, in addition
other reference archives are taken into account which do not appear in the design stage
based on our experience level. It is estimated that there is a total of some 9 logical files
making up a large GDG component.
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Multiplier

Transaction
Members management (member
cards +members)

Aggreg.
level

Summary estimation level - Scenario 2

Type of component

Min

MP

Max

Ref.

52,8

70,4

88,0

(1)

71,5

(2)

3

GPS – small 6-10 UEP’s

2

Events (org. + management )

3

GPM – medium 11-15 UEP’s

1

42,9

57,2

Tourist Exchange

3

GPM – medium 11-15 UEP’s

1

42,9

57,2

71,5

(3)

1

26,4

35,2

44,0

(2)

Statistical Data Analysis

3

GPS – small 6-10 UEP’s

Data
Three logical file for each sub-system

3

Multiplier

165,0 220,0 275,0
Aggreg.
level

Total transactions

Type of component
GDGL – large, 9-13 ULF

Total data

1

Min

MP

Max

Ref.

54,8

78,3

101,8

(1-2-3)

54,8

78,3 101,8

Overall total of summary estimation level - scenario 2
Min

MP

Max

Overall total
219,8 298,3 376,8
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Case study ENTJ – scenario 3 – Intermediate estimation
level
User requirements

Joyland National Tourist Board puts out for tender the provision of a
software system for matching tourist demand with supply, the Tourist
Stock Exchange. Being responsible for event organisation and
promotion nation-wide, the Board
calls for the provision of the
following items:
1) Automated membership management;
2) Automated event organisation and promotion, with collection and
distribution of attendances in specific events, tourist offers and
proposals as well as various statistical data in Joyland tourist
business;
3) Tourist exchange management
(automated management,
representation and tourist supply and demand inquiry system).

E&QFP Analysis

The purpose of the illustration is to simulate estimation of summary and
intermediate level information with the prevailing use of second and
third aggregation components.

Are requirements being described in a consistent way?
In this case there are clearer indications of the way in which logical component subdivision
and main entities shall be managed by the system.
Is data visibility good?
Although useful information can be extracted from main logical data groups, requirements
are expressed in functional terms as it is useful to break down the whole system into subsystems to which to the most appropriate functional components can be associated.
Subsequently it will be easier to define underlying data component.
Do user requirements allow identification of specific BFC? No, therefore it is not
possible to associate first level components to such requirement.
Do user requirements allow identification of “unspecified” BFC groups? In some cases
second level aggregation components will prove useful.
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Is it possible to identify exactly a specific UBFC, or the exact UBFC amount making up
the software component? Not always therefore it is fair to take into account some third
aggregation level components.
1) “…automated management of members and membership”;

Management is normally associated to a CRUD type functional group, which is represented
by the “TP” (Typical Process) third aggregation level component.
In addition, in these cases, it is recommended to assume that the management will include a
list function (of list-box type) and at least a Report, therefore it is desirable to associate the
requirement to a type TP large size component, TPL (Typical Process – Large). In this
case 2 TPL are identified, one for the members and another for managing membership
cards.
2) “… automation for [event organisation and management] (2.1) , as well as [ collection
and distribution of attendances in any given event and typology of tourist offers](2.2) as well
as [statistical data on tourism in Joyland](2.3)”;

(2.1) event organisation and management suggest the presence of CRUD type functional
groups and other functionalities supporting event organization and management; therefore a
TPL (Typical Process – Large) component for events and organization UGEP processes
(4) are envisaged.
(2.2) suggests a type CRUD management for operating attendances in any given event. Also
in this case it is sensible to assume the presence of a List and Report function. The
requirement can be represented by a TP type component of large size (TPL - Typical
Process – Large).
(2.3) statistical data corresponds to reports made with calculated data, that is External
Output type processes and are represented by second level components, in particular the
GEO (generic External Output) component. It is assumed that at least 6 statistical reports are
required.

3) “Tourist exchange management (automated management, representation and tourist
supply and demand inquiry system);”
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In addition to grouping type CRUD functions, the management of the tourist exchange
captures the requirement of registration and consultation functionalities according to
different criteria. In this case for managing the exchange the whole requirement will
reasonably consists in a set of elementary processes (ranging from 6 to 10), hence a GP type
component of a small size (GPS - General Process – Small, 6-10 UEP’s) and for queries for
offers of output functions (e.g. 5 UGO, Unspecified Generic Output).

Data component estimation:
Based on identified functional groups and queries it is reasonable to measure logical files of
ILF generic type for: members, membership cards and events. Since events represent the
board cornerstone activity they could be further developed therefore they could be
associated to more than one logical group;
For the tourist exchange a higher number of logical groups are envisaged (from 2 to 4 ULF
which correspond to a small size General Data Group (GDGS).
Finally, based on our experience normally additional data groups are taken into account
which normally are not formalised in the higher project stages as they often emerge out of
the most in-depth size estimation stages.

Transactions

Multiplier

Aggreg. Level

Intermediate estimation level - scenario 3

Type of component

Min

MP

Max

Ref.

Member management

3

TPL - large (CRUD + List+ Report)

1

22,3

26,3

30,2

(1)

Membership cards management

3

TPL - large (CRUD + List+ Report)

1

22,3

26,3

30,2

(1)

Event management

2

TPL - large (CRUD + List+ Report)

1

22,3

26,3

30,2

(2.1)

Event organisation

2

UGEP Unspecified Generic
Process (EI/EQ/EO)

4

17,2

18,4

19,2

(2.1)

Attendance

3

TPL - large (CRUD + List+ Report)

1

22,3

26,3

30,2

(2.2)

JoyLand statistical data

2

GEO - Generic EO

6

29,4

31,2

32,4

(2.3)

Tourist Exchange Management

3

GPS - General Process Small

1

26,4

35,2

44,0

(3)

Queries on supply of events

2

UGO - Unspecified Generic Output
(EQ/EO)

5

20,6

22,8

25,0

182,8 212,8

241,4

Total number of transactions
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Type of component

Min

MP

Max

Ref.

Members

2

GILF-Generic ILF

1

7,4

7,7

8,1

(1)

Membership cards

2

GILF-Generic ILF

1

7,4

7,7

8,1

(1)

Events

3

GDGS – small, 2-4 ULF

1

15,0

21,4

27,8

(2)

Supply and demand

3

GDGS – small, 2-4 ULF

1

15,0

21,4

27,8

(3)

General

2

UGDG – Unspecified Generic Data
Group

3

19,2

21,0

23,4

NA

64,0

79,2

95,2

Total data

Overall total of intermediate estimation level – scenario 3
Min

PP

Max

Overall total
246,8 292,0 336,6
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Case study ENTJ – scenario 4 – Detailed estimation
level
User requirements

Joyland National Tourist Board puts out to tender the provision of a
tourist supply and demand system, the Tourist Stock Exchange. The
Board is responsible for the organisation of promotional events at
national level. Along with the tender notice there are technical
specifications which describe base functionalities which the system has
to manage.
1) Management of Tour Operator Personal Data
a. Loading
b. Searching
c. Changing
d. Cancelling
e. Printing
2) IMPORT/EXPORT OF PERSONAL DATA
a. Automated deviation of existing hotel base data
Import/Export of various data
3) MANAGEMENT OF CP8 MICROPROCESSOR MEMBERSHIP
CARDS
a. Loading/Downloading
b. Card cancellation
c. Card substitution
d. Summary table of issued cards/cards on stock
e. Summary table of pending orders
f. Card search
4) MANAGEMENT MEMBERSHIP/RENEWALS
a. Selective invitation to membership/ renewed
memberships
b. Analysis of CP8 membership cards
c. Loading/updating of new or old member
d. CP8 membership card(new or renewed)
5) EVENT DATA MANAGEMENT
a. Loading
b. Searching
c. Modifying
d. Cancelling
e. Printing
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6) MANAGEMENT OF INVITATIONS TO EVENT
a. Shortlist of guests (parametric extraction/ punctual
selection)
7) CHECK IN
a. Checking in and location of tour operators
8) HOTEL QUERIES
a. Consulted through a number of searching elements
9) QUERIES ON EXISTING TOUR OPERATORS
a. Search on existing tour operators through selection of
personal data and area of interest.
10) SHORT LIST OF EXISTING TOUR OPERATORS
a. Production of concise list of tour operators and location
of their operations.
11) STATISTICAL DATA ( 5 standard processing forms)
a. Statistical data on event attendance
b. Statistical data on member tour operators

In addition, there is provided a flow diagram (DFD) of data provided:

Subscription
MGMT

Tour operators

Subscription
MGMT

Card
MGMT

Subscriptions

Member Cards

Event
Planning

Events
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E&QFP Analysis

The purpose of this exercise is to provide an estimation based on the
requirements described at a more detailed level with prevailing use of
first and second aggregation level components.

Are requirements being described in a homogeneous way?
In this case requirements are represented in a detailed manner, which makes size estimation
easier with the use of first and second aggregation level components.
Is data visibility good?
Yes it is possible to start the analysis of data components and subsequently assess
functionalities or vice versa.

Do user requirements allow identification of specific BFC? Yes, therefore in this case it
is appropriate to associate first level components to user requirements.
Do user requirements allow identification of “unspecified”
therefore second aggregation level components can be used too.

BFC groups? Yes,

User requirement analysis:
1) MANAGEMENT OF TOUR OPERATORS PERSONAL DATA:
a) Loading
b) Searching
c) Modifying
d) Deleting
e) Printing Miscellaneous
(Other similar requirements are not described in greater detail as they overlap.)

Is it possible to identify exactly the BFC IFPUG type instead of the complexity level?
Yes, this applies to the following functions: Loading, Searching, Modifying and Deleting.
Size estimation is based upon second aggregation level components, in particular the
general processes: GEI;GEO;GEQ.
Is it possible to identify exactly the BFC IFPUG type and its complexity? This applies
to “Printing Miscellaneous” of which there is no data on the specific output typology
(EQ/EO). In this case it is appropriate to use the UGO (Unspecified Generic Output
(EO/EQ) component. Three output processes are given, the size estimation of which will
be performed using the multiplier, as indicated in the summary table.
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2) IMPORT/EXPORT OF PERSONAL DATA
a. Automatically derived data extracted from existing hotel data base
b. Import/Export data miscellaneous
It is possible to identify exactly the IFPUG BFC type but not its complexity.
Yes, GEI and UGEP type UEP are detectable, a case in point is that of functionality:
Automatic data derivation from existing hotel data base and Import/Export miscellaneous.
.
Requirement 11)
STATISTICAL DATA (# 5 STANDARD WORKOUTS)
c. Statistical data on event attendance
d. Statistical data on members
It is possible to identify exactly the BFC IFPUG type but not its complexity. In this
case statistics being built up based on derived data are associated to an output general
process, GEO with a multiplier equal to 5.

Estimation of data component:
The groups of logical data are:
Tour Operators
Memberships
Member Cards
Events
Event attendance
In addition that some data can be imported from pre-existing files, therefore the hotel EIF is
identified.
Other functional groups are added, reference type archives, even though not explicitly
requested.

Min

MP

Max

Tour Operators

2

GILF-Generic ILF

1

7,4

7,7

8,1

Membership

2

GILF-Generic ILF

1

7,4

7,7

8,1

Membership cards

2

GILF-Generic ILF

1

7,4

7,7

8,1

Events

2

GILF-Generic ILF

1

7,4

7,7

8,1

Event attendance

2

GILF-Generic ILF

1

7,4

7,7

8,1

Hotels

2

GEIF-Generic EIF

1

Data

Reference type archive

Aggreg.
level

Multiplier

Detailed level estimation – scenario 4 (data items)

2

Type of component

GILF-Generic ILF

5

5,2

5,4

5,7

26,0

27,0

28,5

68,2

70,9

Ref.

74,7

Total Data
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Transactions

Type of component

Multiplier

Aggreg.
level

Detailed level estimation – scenario 4 (transactions)

Min

MP

Max

(1)

Management of T.O. personal data
a.

Loading

2

GEI – Generic EI

1

4,0

4,2

4,4

b.

Searching

2

GEQ – Generic EQ

1

3,7

3,9

4,1

c.

Modifying

2

GEI – Generic EI

1

4,0

4,2

4,4

d.

Deleting

2

GEI – Generic EI

1

4,0

4,2

4,4

2

UGO – Unspecified Generic
Output (EQ/EO)

3

12,3

13,8

15,0

2

GEI – Generic EI

1

4,0

4,2

4,4

2

UGEP – Unspecified Generic
Process

2

8,6

9,2

9,6

GEI – Generic EI

1

4,0

4,2

4,4

1

4,0

4,2

4,4

e.

Printing (3 printings are given)

Import/Export of personal data
a.
Data automatic derivation resulting
from existing hotel database
b.

Import/Export various data

(2)

CP8 microchip member cards
operation

(3)

a.

Loading/unloading

2

b.

Member card cancellation

2

GEI – Generic EI

c.

Member card substitution

2

GEI – Generic EI

1

4,0

4,2

4,4

4,9

5,2

5,4

d. Summary table of new memberships
and stocks(riepilogo emissioni)

2

GEO – Generic EO

1

e.

Summary table of ongoing orders

2

GEO – Generic EO

1

4,9

5,2

5,4

f.

Searching

2

GEQ – Generic EQ

1

3,7

3,9

4,1

New membership/renewals operation
a.
Selective invitation subscription
/renewal
b. CP8 membership cards(verifica
tessere)
c.
Loading/Updating new and old
members
d. CP8 membership cards (new and
renewed)

(4)
2

GEQ – Generic EQ

1

3,7

3,9

4,1

4,9

5,2

5,4

8,0

8,4

8,8

2

GEI – Generic EI

1

2

GEI – Generic EI

2

2

GEO – Generic EO

1

4,9

5,2

5,4

4,2

4,4

(5)

Event data Management
a.

Loading

2

GEI – Generic EI

1

4,0

b.

Searching

2

GEQ – Generic EQ

1

3,7

3,9

4,1

4,2

4,4

c.

Modifying

2

GEI – Generic EI

1

4,0

d.

Deleting

2

1

4,0

4,2

4,4

e.

Printing (3 printings are given)

2

GEI – Generic EI
UGO – Unspecified Generic
Output (EQ/EO)

3

12,3

13,8

15,0

Operation of invitation to events
a. Selective invitation to events
(parametric extraction/ punctual
selection)
Check-in
1.1. Check in attendance/ location of
operators

(6)

2

UGO – Unspecified Generic
Output (EQ/EO)

2

8,2

9,2

10,0
(7)

2

GEI – Generic EI

1

4,0

4,2

4,4
(8)

Hotel queries
Searching through various searching
tools

2

UGO – Unspecified Generic
Output (EQ/EO)

2

8,2

9,2

10,0
(9)

Existing Operator queries
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Searching existing TO through
identification No.or area of interest.

2

UGO – Unspecified Generic
Output (EQ/EO)

1

4,1

4,6

5,0

(10)

List of tour operators

Production of summary list, description
and location of tour operators.

2

UGO – Unspecified Generic
Output (EQ/EO)

1

4,1

4,6

5,0

Various statistical data

2

GEO - Generic EO

5

24,5

26,0

27,0

Total Transactions

(11)

168,7 181,4 191,8

Overall total of detailed level estimation – scenario 4
Min

MP

Max

252,3

266,5

Overall total
236,9

April 2012
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Case study ENTJ – scenario 5 – Detailed level
estimation
User requirements
As a result of the tender a functional system analysis is submitted to the Joyland Tourist Board.
Additional support application functions are added for allowing system user friendliness (help),
they are subdivided into templates and fields help.
In the example below, only counting useful elements are described.

Tour operators
> 20 DET ; 4 RET
Subscriptions
< 20 DET ; 1 RET

Subscription
MGMT

Membership
< 50 DET ; 1 RET
Events
<50 DET ; 1 RET

Tour operators

Circulation membership cards
<50 DET ; 1 RET
Subscription
MGMT

Card
MGMT

Subscriptions

Member Cards

Event attendance
<50 DET ; 1 RET
Tourist districts
< 50 DET ; 1 RET
Locations
<51 DET ; 2 RET

Event
Planning

Events

Reception
MGMT

Event attendance

Hotels
<50 DET ; 1 RET
Applications Help;
Template Help;
Field Help
<19 ; 1 RET

E&QFP Analysis
In this case there is plenty of detailed information which allows for a
detailed size estimation as there is provision of the details for different
functional entities.
Drawing on the first aggregation level (IFPUG BFC level) it is
possible to identify various IFPUG standard method components and
values, without having to provide counting details. In this section
estimation results are provided without further description as they
prove to overlap with standard method results.

April 2012
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Transactions
Management of Tourist Operator personal
data

Type of component

Multiplier

Aggreg.
level

Detailed level estimation - scenario 5

Min

MP

Max

[RET/FTR] / DET

Loading of T.O. personal data

1

EIA - EI average

1

4,0

4,0

4,0

1/ >16

Modifying T.O. personal data

1

EIA - EI average

1

4,0

4,0

4,0

1 / >16

Deleting T.O. personal data

1

EIL - EI low

1

3,0

3,0

3,0

1/4

Displaying T.O. personal data

1

EQA - EQ average

1

4,0

4,0

4,0

1 / >16

Printing T.O. personal data

1

EQA - EQ average

1

4,0

4,0

4,0

1 / >16

Import of Club personal data

1

EIH - EI high

1

6,0

6,0

6,0

2 / 20

Loading of batch PERSONAL DATA

1

EIH - EI high

1

6,0

6,0

6,0

2 / 20

1

EQA - EQ average

1

4,0

4,0

4,0

1 / 20

1

EQA - EQ average

1

4,0

4,0

4,0

1 / 20

Loading of card circulation

1

EIA - EI average

1

4,0

4,0

4,0

2 / 10

Modifying card circulation

1

EIA - EI average

1

4,0

4,0

4,0

2 / 10

Deleting card circulation

1

EIL - EI low

1

3,0

3,0

3,0

2/4

Searching card circulation

1

EQA - EQ average

1

4,0

4,0

4,0

2 / 10

Listing card circulation

1

EQA - EQ average

1

4,0

4,0

4,0

2 / 10

Card cancellation

1

EIA - EI average

1

4,0

4,0

4,0

2 / 10

Card substitution

1

EIA - EI average

1

4,0
5,0

4,0
5,0

4,0
5,0

2 / 10

Summary of card issuing/stocks

1

EIA - EI average

1

Summary table of pending orders

1

EOA - EO average

1

5,0

5,0

5,0

2 / 12

Membership card search

1

EQA - EQ average

1

4,0

4,0

4,0

2 / 10

1

EQA – EQ average

1

4,0

4,0

4,0

2 / 14

Printing of labels

1

EQA - EQ average

1

4,0

4,0

4,0

2/8

Mailing list

1

EQA - EQ average

1

4,0

4,0

4,0

2/8

Loading of new members

1

EIA - EI high

1

6,0

6,0

6,0

2 / 18

Modif. subscriber

1

EIA - EI high

1

6,0

6,0

6,0

2 / 17

Loading renewal

1

EIA - EI average

1

4,0

4,0

4,0

2 / 10

Modif. renewal

1

EIA - EI average

1

4,0

4,0

4,0

2 / 10
1/5

CP8 card control

1

EIA - EI average

1

4,0

4,0

4,0

Customisation new card

1

EIA - EI average

1

4,0

4,0

4,0

2 / 10

Upgrading renewed card

1

EIA - EI average

1

4,0

4,0

4,0

2 / 10

Card issuing

1

EQA - EQ average

1

4,0

4,0

4,0

2 / 10

Loading event data

1

EIH - EI high

1

6,0

6,0

6,0

3/>5

Modifying event data

1

EIH - EI high

1

6,0

6,0

6,0

3/>5

Deleting event data

1

EIL - EI low

1

3,0

3,0

3,0

1/ 4

Displaying event data

1

EQH - EQ high

1

6,0

6,0

6,0

3 / 15

Import/Export of personal data

Automatic export from PERS DATA
Automatic export other data from
PERSONAL DATA
Management of microprocessor CP8 cards

Management of subscription and renewals
Selective invitations
subscriptions/renewals

2 / 10

Issuing new/renewed cards

Event management
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1

EQA - EQ average

1

4,0

4,0

4,0

3 / 10

Printing of selective invitations

1

EQA - EQ average

1

4,0

4,0

4,0

2 / 15

Printing invitations

1

EQA - EQ average

1

4,0

4,0

4,0

2 / 15

1

EIA - EI average

1

4,0

4,0

4,0

2 / 15

1

EIA - EI average

1

4,0

4,0

4,0

2 / 15

1

EIL - EI low

1

3,0

3,0

3,0

1/5

1

EQA - EQ average

1

4,0

4,0

4,0

2 / 12

1

EQA - EQ average

1

4,0

4,0

4,0

2 / 14

1

EQA - EQ average

1

4,0

4,0

4,0

2 / 10

Event attendance statistical data

1

EQA - EQ average

1

4,0

4,0

4,0

3 / 10

Statistical data on subscriptions
Help

1

EQA - EQ average

1

4,0

4,0

4,0

3 / 10

Application Help

1

EQL - EQ low

1

3,0

3,0

3,0

1/4

Field Help

1

EQL - EQ low

1

3,0

3,0

3,0

1/4

Template Help

1

EQL - EQ low

1

3,0

3,0

3,0

1/ 4

200,0

200,0

200,0

Searching event data
Management of event invitations

Check-in
Checkin attencance/location of tour
operators
Modif attendance/location of tour
operators
Cancell. Attendane/ location of tour
operators
Hotel queries
Hotel querries
Tour Operator queries
Tour Operator querries
List of tour operators
List of tours operators
Various statistical data

Data

Type of component

Multip.lier

Aggreg.
level

Transactions Total

Min

MP

Max

Reference

Tour Operators

1

ILFH - high

1

15,0

15,0

15,0

4 / > 20

Corporate subscription (corporate association)

1

ILFL - low

1

7,0

7,0

7,0

1

Membership Cards

1

ILFL - low

1

7,0

7,0

7,0

1 / < 50

Membership Cards circulation

1

ILFL - low

1

7,0

7,0

7,0

1 / < 50

Events

1

ILFL - low

1

7,0

7,0

7,0

1 / < 50

Event attendane +B36

1

ILFL - low

1

7,0

7,0

7,0

1 / < 50

Hotels

1

EIFL - low

1

5,0

5,0

5,0

1 / < 50

Tourist districts

1

ILFL - low

1

7,0

7,0

7,0

1 / < 50

Sites (Italy/ abroad)

1

EIFL - medium

1

7,0

7,0

7,0

2 / < 51

Application Help function

1

EIFL - low

1

5,0

5,0

5,0

1/4

Template Help function

1

EIFL - low

1

5,0

5,0

5,0

1/4

Field Help function

1

EIFL - low

1

5,0
84,0

5,0
84,0

5,0
84,0

1/4

Data Total

The summary table includes data and transaction components corresponding to the help function
of user requirements that previous Case Study scenarios failed to display. The table shows that
estimation in general should take into account the possible emergence of additional functions.
E&QFP provides a range of values that can compensate for data deficit or surplus.
April 2012
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In this case values are the same as we used the maximum level of detail which coincides with
the scores of standard size.

Overall total of detailed estimation level – scenario 5
Min
284,0

MP
284,0

Max
284,0

Overall total

April 2012
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Case study ENTJ – Summary of various estimation
scenarios
Scenario 1 – Summary estimation level

Min
Transactions Total
Data Total
Overall Total

MP

Max

185,8 285,9 385,9
54,8

78,3 101,8

240,6 364,2 487,7

Scenario 2 – Summary estimation level

Min
Transactions Total
Data Total
Overall total

MP

Max

165,0 220,0 275,0
54,8

78,3 101,8

219,8 298,3 376,8

Scenario 3 –Intermediate estimation level

Min
Transactions Total
Data Total
Overall total

MP

Max

182,8 212,8 241,4
64,0

79,2

95,2

246,8 292,0 336,6

Scenario 4 – Detailed estimation level

Min
Transactions Total

MP

Max

168,7 181,4 191,8
68,2
70,9
74,7

Data Total
Overall total

236,9 252,3 266,5

Scenario 5 – Detailed estimation level

Min
Transactions Total

MP

Max

200,0 200,0 200,0
84,0
84,0
84,0

Data Total
Overall total

April 2012

284,0 284,0 284,0

Early&Quick Function Point 3.1 - Reference Manual v.1.1

Pag. 67/80

Part 3 – Estimation examples

Summary table of estimation levels

Estimation
level
Summary
estimationscenario 1
Summary
estimation
– scenario 2
Intermed.
Estimation
– scenario 3
Detailed
estimation
– scenario 4
Detailed
estimation
– scenario 5

April 2012

Aggregation
levels applied

Min

MP

Max

4, 3

240,6

364,2

487,7

3

219,8

298,3

376,8

2,3

245,8

292,0

336,6

236,9

252,3

266,5

284,0

284,0

284,0

2,1

1
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Appendix A - Summary table of functional components and E&QFP values
Functional Component

[1] - IFPUG Base Functional
Component (BFC)
[2] - Unclassified Base
Functional Component (UBFC)
[3] - Group of UBFC
(GUBFC )
[4] - Group of
GPs

Aggregation Level of Functional Component

April 2012

it is possible to use
complete
information for
standard counting

EI

EQ

EO

it is possible to
identify accurately
IFPUG BFC types but
not their complexity

UEP
(Unclassified
Elementary
Process)

it is possible to
identify accurately
IFPUG BFC but not
their types and
complexity

EIL - EI low

3,0

3,0

3,0

EIA - EI average
EIH - EI high

4,0
6,0

4,0
6,0

4,0
6,0

EQL - EQ low

3,0

3,0

3,0

EQA - EQ average
EQH - EQ high

4,0
6,0

4,0
6,0

4,0
6,0

EOL - EO low

4,0

4,0

4,0

EOA - EO average
EOH - EO high

5,0

5,0

5,0

7,0

7,0

7,0

GEI - Generic EI

4,0

4,2

4,4

GEQ - Generic EQ

3,7

3,9

4,1

GEO - Generic EO

4,9

5,2

5,4

UGO - Unspecified Generic Output (EQ/EO)

4,1

4,6

5,0

UGEP Unspecified Generic Elementary
Process (EI/EQ/EO)

4,3

4,6

4,8

it is not possible to
identify accurately
individual UBFCs, or
even the exact
number of UBFCs
componing a
particular software
object

TP
Typical
Process

TPS - small (CRUD)

14,1

16,5

19,0

TPM - medium (CRUD + List)

17,9

21,1

24,3

TPL - large (CRUD + List + Report)

22,3

26,3

30,2

GP
General
Process

GPS - small 6–10 UEP’s

26,4

35,2

44,0

sw requirements at a
low granularity level
(first decomposition
of a large
application)

MP
Macro Process MPS - small 2-4 generic GP's

GPM - medium 11–15 UEP’s
GPL - large 16-20 UEP’s

42,9

57,2

71,5

59,4

79,2

98,9

111,5

171,5

231,5

MPM - medium 5-7 generic GP's

185,8

285,9

385,9

MPL - large 8-10 generic GP's

297,3

457,4

617,4

Early&Quick Function Point 3.1 - Reference Manual v.1.1

ILFL - low
ILF

7,0

7,0

7,0

10,0
15,0

10,0
15,0

10,0
15,0

5,0

5,0

5,0

7,0
10,0

7,0
10,0

7,0
10,0

7,4

7,7

8,1

GEIF - Generic EIF

5,2

5,4

5,7

UGDG - Unspecified Generic
Data Group (ILF/EIF)

6,4

7,0

7,8

GDGS - small 2–4 ULF

15,0

21,4

27,8

GDGM - medium 5–8 ULF

32,4

46,3

60,2

GDGL - large 9-13 ULF

54,8

78,3

101,8

ILFA - average
ILFH - high
EIFL - low

EIF

ULF
(Unclassified
Logical File)

max - maximum

Function Type

ml - most likely

type of
functional
component

UFP value

min - minimum

Function Type

Data Types

max - maximum

type of
functional
component

ml - most likely

requirements
level of detail

UFP value

min - minimum

Transaction Types

EIFA - average
EIFH - high

GILF- Generic ILF

GDG
General Data
Group
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Appendix B – Estimation reliability
indicators
This section illustrates the criteria followed to represent E&QFP values when the method is
applied to a software application sample.
First and foremost, it is necessary to understand the meaning of the quality attribute referred to as
“method accuracy”. Estimation is a labour-intensive human process which involves human skills
as well as technical capabilities and practices. In evaluating method accuracy it is necessary to
differentiate judgement on human skills from judgement on the method. Such differentiation is far
from easy because methods are mostly used by human beings. In real-life situations human
knowledge of software requirements, application field and methods are directly correlated with
final result accuracy. However for FP estimation methods it is possible to evaluate “technical
accuracy” and “human accuracy” separately. As shown above, the E&QFP method is primarily
based upon a classification of logical requirements measured against a standard table which the
method itself is equipped with. If the estimation method is applied to a software application
development, it is possible to build up a hierarchy of logical items to be used in the estimation
process at different detail levels. In addition since detailed information is available it is possible to
accurately rank each aggregate component in the appropriate table category. For example, if a
number of detailed requirements are lumped together into a general requirement which is
identified as General Process it is possible to work out exactly the amount of BFC grouped
together in the GP and rank it as small, medium or large GP accordingly. In so doing it is
impossible to rank requirements erroneously and ultimately ranking accuracy will be free from
human errors. The residual error results from the gap between the real measure of BFC included in
the GP and the weight assigned by the method: this is what we refer to as “technical accuracy”. In
real-life situations analysts will not be able to rely on this capacity because normally detailed
level requirements are not known and in addition to “technical” errors it is possible to make
classification errors which in turn lead to “operational” errors which are expected to be higher than
“technical” errors, unless overestimation is compensated for by underestimation in the overall
estimation exercise.
The following indicators can be introduced to evaluate “technical” accuracy.
Portfolio error
This is an error that concerns the whole sample just like an application portfolio. In real-life
situations it is important to understand the general behaviour of the portfolio as well as that of each
individual components. A situation in which overestimation is compensated for by underestimation
differs from a situation in which there is a systematic error affecting components which threatens
the whole use of specific field resources. A portfolio error is calculated by adding up together all
measures and estimations, and by calculating deviation as if referred to an individual application.
This indicator proves useful when used in association with other indicators, such as the ones
described below.
Prediction at level X
Pred-X indicator is simply the per cent number of estimations falling into the “real value”
range/interval +/-X%. Usually X corresponds to 25%. Since the E&QFP method enjoys good
performance levels in terms of technical accuracy, it was decided to lower the threshold to 10%.
April 2012
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Relative average error/ Absolute average error
The relative average error corresponds to the weighted average of relative errors (with their
sign). The absolute average error is a weighted average of absolute errors.
Relative median error/Absolute median error
The median is the value which is approximately halfway through the data range. If n is odd, the
median is the single value in the middle, that is to say the value with the rank (n+1)/2. If n is even,
there is no single value in the middle, so the median is the average of the two numbers in the
middle, that are the values with the rank n/2 and n/2 + 1. The value of the median is less sensitive
to the impact of the extreme values in contrast to the arithmetic average. The median could be
calculated on relative values or on relative absolute values.
Reliability Indicator
The reliability indicator RI gives a numeric value of the estimation in relation to the estimation
method applied. This indicator does not give intervals of variability but instead the (ex post)
deviation between the real value M of the measured value and the range of the estimation (Smin, Smp
e Smax) – where mp stands for most probable. The indicator is given in degrees other than zero
(Smin ≠ Smax) for estimating a single system/project i – according to the following formula:

RI i 

Smax  Smin   M  Smp
Smax  Smin 

The indicator has the following characteristics:
 RIi has a threshold value for M equal to one of the interval extreme values
 RIi worsens for M that moves externally out of the estimation interval, and vice versa
 RIi improves for small intervals (Smax - Smin)
 RIi improves for smaller differences between M and Smp and provides the best value for M =
Smp
The chart below shows an example of RIi, with fixed values Smin = 10, Smp = 13, Smax = 20 and
the real M measured value that varies within that range. In the best scenario (M = Smp) RIi = 1
(max); at the extreme values (M = Smin o M = Smax), the threshold RI = 0.5; for the worse
estimation (M external to the range), is RIi < 0.5. Therefore, the expected value of the reliability
indicator for a satisfactory technical estimation is in the range between 0.5 and 1.

Chart of RIi compared to the M real value of the measured value

The overall indicator of reliability is given by the median RI on N cases. Therefore the average
indicator of reliability gives the value of associated “risk” in future estimations.
April 2012
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Glossary
Measure accuracy: level of compliance
between the result of measurement and a real
estimating value. [1]
Analogy. Generally speaking, an analogy is a
logical process whereby applicability of
some properties or rules can be extended
from a well defined and well known case to
other reasonably similar cases.
Base Functional Component (BFC). an
elementary unit of Functional User
Requirements defined by and used by an
FSM Method for measurement purposes. [3]
Entity. A fundamental item of relevance to
the user, about which a collection of facts is
kept. [2].
External interface file (EIF). An external
interface file (EIF) is a user identifiable
group of logically related data or control
information referenced by the application,
but maintained within the boundary of
another application. The primary intent of an
EIF is to hold data referenced through one or
more elementary processes within the
boundary of the application counted. This
means an EIF counted for an application
must be in an ILF in another application. See
also Internal logical file. [2].
Internal Logical File (ILF). An internal
logical file (ILF) is a user identifiable group
of logically related data or control
information maintained within the boundary
of the application. The primary intent of an
ILF is to hold data maintained through one or
more elementary processes of the application
being counted. See also External interface
file. [2].
Function Point: a measure which represents
the functional size of an application software.
[2].

Measurable attribute:
April 2012

phenomenon, a body or a substance, which
can
be
defined
qualitatively
and
quantitatively. [1]
Influencing attribute : an attribute that is
other than the value being measured but that
affects the result of the measurement. [1]
Measure uncertainty:
parameter associated to a measurement
result which characterises the dispersion of
values reasonably assigned to the value being
measured. [1]
External input (EI). An external input (EI)
is an elementary process that processes data
or controls information resulting from out of
the application boundary. The primary intent
of an EI is to maintain one or more ILFs
and/or to alter the behaviour of the system.
See also External Inquiry and External output
[2].
External inquiry (EQ).
An external
inquiry (EQ) is an elementary process that
sends data or control information outside the
application boundary. The primary intent of
an external inquiry is to present information
to a user through the retrieval of data or
control information from an ILF or EIF. The
processing logic contains no mathematical
formulas or calculations, and creates no
derivative data. No ILF is maintained during
the processing, nor is the behavior of the
system altered. See also External input and
External output.
Hypothesis
From ancient Greek hypothesis, made of
hypo, "below" and thesis, "position", hence
supposition. In common use, a hypothesis is
an preliminary idea the value of which needs
to be supervised; it is an underlying
assumption from which a statement or a
demonstration is inferred.
Metrics: a measuring scale and method used
to perform measurements of entities and
defined attributes.

attribute of a
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Value being measured: defined quantity
undergoing measurement, i.e. the quantity to
be measured. The measured quantity cannot
be defined by a value but only by the
description of a quantity [1]. Example: the
size of a software in terms of Function Points
during the analysis stage, the volume in litres
of a given sample of water at 20° C.
Measurement: a set of operations which aim
at defining the size. [1]
Process measures: attributes associated to
specific development process activities.
Product measures: attributes associated to
the software development application.
External Output (EO). An external output
(EO) is an elementary process that sends data
or control information outside the
application’s boundary. The primary intent of
an external output is to present information
to a user through processing logic other than,
or in addition to, the retrieval of data or
control information. The processing logic
shall contain at least one mathematical
formula or calculation or create derivative
data. An external output may also maintain
one or more ILFs and/or alter the behaviour
of the system. See also External input and
External inquiry. [2].
Measuring procedure: a number of
operations defined in greater detail, used to
perform specific measurements according to
specific methods. The measuring procedure
is often registered in a document which is
often referred to as “measuring procedure”
(or measuring method) and often it is quite
detailed to allow the measurer the option of
measuring with no need for further
information. [1]
Elementary process: an autonomous and
elementary process is the smallest unit of
activity that is meaningful to the user(s). The
related application needs to be preserved in a
state of functional coherence. [2].
April 2012

Repeatability: degree of convergence
between the results of subsequent
measurements of the same value being
measured performed under the same
measurement setting. [1]
Measurement result: value allocated to a
attribute being measured and resulting from
the measurement. [1]
Functional User Requirements: a sub-set
of the user requirements. The Functional
User Requirements represent the user
practices and procedures that the software
must perform to fulfil the users’ needs. They
exclude Quality Requirements and any
Technical Requirements [2].
Quality requirements: any requirement
relating to software quality as defined in ISO
9126-1991 standard. [3].
Technical requirements: requirements
related to technology, environment, for the
development, maintenance, support and
execution of software. [3].
Empirical result: measurement result prior
to correction of the possible systemic
error.[1]
Corrected result: measurement result after
correction of the systemic error. [1]
Estimation : an estimation is
an
approximate quantification
of a given
variable performed following non standard
rules which are considered compatible and
consistent with standard rules. The
estimation of a variable has a lower accuracy
compared to the standard measurement.
Generally speaking, an estimation is the
evaluation of an item based on its value. The
result produced by this operation can be
expressed as a single value (Punctual
estimation) or as an interval estimation.
Software estimation. Prevision of project
variables (e.g. time, cost, staff) based on
measures and estimations of other attributes
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(e.g. software product size)stimatore:
statistical analysis used to estimate a
population parameter. [ISO 3534-1, 2.50]
Function type: the five basic information
services provided to the user of an
application and identified in function point
analysis. The five function types are:
external input (EI), external output (EO),
external inquiry (EQ), internal logical file
(ILF) and external interface file (EIF). [2].
UBFC- Unclassified Basic Functional
Component is a functional component
identified as a typology, of which the key
elements required to define its complexity
are not available.
UEP - Unclassified Elementary Process is
a defined elementary process of which the
key elements required for classification as a
specific functional
typology are not
available. (see Function Type)
ULF – Unclassified Logical File is a data
type component of which the key elements
required to define its complexity are not
available.
References:
[1] Guida all’espressione dell’incertezza di
misura UNI CEI ENV 13005, July 2000.
[2] CPM IFPUG 4.2.
[3] ISO/EIC 14143-1:1998.
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License

Attribution – No derivative work 2.5 (ITALY)
THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS
CREATIVE COMMONS PUBLIC LICENSE ("CCPL" OR "LICENCA"). THE WORK IS
PROTECTED BY COPYRIGHT AND/OR OTHER APPLICABLE LAW. ANY USE OF THE
WORK OTHER THAN AS AUTHORISED UNDER THIS LICENSE OR COPYRIGHT IS
PROHIBITED.
BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HEREUNDER, YOU ACCEPT
AND AGREE TO BE BOUND BY THE TERMS OF THIS LICENSE. TO THE EXTENT THIS
LICENSE MAY BE CONSIDERED TO BE A CONTRACT, THE LICENSOR GRANTS YOU
THE RIGHTS CONTAINED HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF
SUCH TERMS AND CONDITIONS.
1. Definitions. For the purposes of this License it is agreed that:
a. "Collection", means a collection of literary or artistic works, such as encyclopaedias and
anthologies, or other works, in which the Work is included in its entirety in an unmodified
form along with one or more other contributions, each constituting separate and
independent works in themselves which together are assembled into a collective whole. A
work that constitutes a Collection will not be considered a Derivative Work (as defined
below) for the purposes of this License.
b. "Derivative Work", means a Work based on this Work or the Work together with previous
works, such as a translation, a musical arrangement, a stage, literary, cinema adaptation,
sound recording, an art reproduction, a digest, a synthesis or any other form in which the
work can be reproduced, transformed or adapted. In the event that one of the above works
already represents a Work Collection, such work will not be considered as derivative work
for the purpose of this License. To avoid all doubts it is agreed that when the work is a
musical composition or sound recording, the work synchronization in relation to a moving
picture (“synching”) will be considered a derivative work for the purpose of this License.
c. "Licensor", means the individual or the entity that offer(s) the Work under the terms of this
License;
d. "Original Author", means the individual (s) or entity (ies) who created the Work;
e. "Work", an original Work subject to protection under the copyright law, the use of which is
provided in compliance with the terms of this License;
f. "You" means an individual or entity exercising rights under this License who has not
previously violated the terms of this License with respect to the Work, or who has received
express permission from the Licensor to exercise rights under this License despite a
previous violation.
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2. Fair Dealing Rights. Nothing in this License is intended to reduce, limit, or restrict any use free
from copyright or rights arising from limitations or exceptions that are provided for in connection
with the copyright protection under copyright law or other applicable laws.
3. License Grant. Subject to the terms and conditions of this License, Licensor hereby grants You a
worldwide, royalty-free, non exclusive and perpetual (for the duration of the applicable copyright)
license to exercise the rights in the Work as stated below:
a. To reproduce the Work, to incorporate the Work into one or more Collections, and to
Reproduce the Work as incorporated in the Collections;
b. To distribute copies of the Work or phonographic media on which the Work is reproduced,
communications to the public, performance, executions, recitals or exhibitions in public,
including digital audio broadcasting of the Work and this also when the Work is
incorporated in the Collections.
c. For the avoidance of doubt , where the Work is a musical composition:
i.
Royalties for communication to the public or performance or execution of the
Work included in the Collections. The Licensor waives the exclusive right of
receiving remuneration, in person or through a collective management entity (e.g.
SIAE), for the communication to the public or performance or execution, also in
digital form (e.g. through web cast) of the Work.
ii. Royalties for cover version. The Licensor waives the exclusive right of receiving
royalties, in parson or through a collective management entity (e.g. SIAE) for any
record that You create or distribute based on the Work ( cover version).
d. Royalties for communicating to the public the Work by means of phonograms . To
avoid any doubt, it is agreed that the Work is a sound recording, the Licensor waives the
exclusive right of receiving royalties in person or through a collective management entity
(e.g. IMAIE), for communicating the Work to the public, also in a digital format.
e. Other Royalties provided for under the Italian law. In order to avoid any doubt, it is
agreed that the Licensor waives the exclusive right to receive royalties provided for under
the Italian copyright law (e.g. for including the Work in a collection of works for
educational use ex art. 70 l. 633/1941). The Licensor is granted inalienable rights provided
for under the same law (e.g. fair royalties granted in any case to the author of the musical
works, cinema works, audiovisuals and sequences of moving frames in case of rental under
art. 18-bis l.633/1941).
The above rights may be exercised in all media and formats. The above rights include the right to
make such modifications as are technically necessary to exercise the rights in other media and
format, but with this exception there is no right to create Derivative Works. All rights not expressly
granted by the Licensor are hereby reserved.


4. Restrictions. La License granted in section 3 above is expressly made subject to and limited
by the following restrictions:
a. You may distribute, communicate, represent, execute or publicly perform the Work, also in
a digital format, only under the terms of this License, along with any other copy of the Work
(or phonografic media through which the Work was recorded) which you may distribute,
communicate, represent, execute or publicly perform, also in a digital format, you must
include a copy of the present License or the Uniform Resource Identifier (URI). You may
not offer or impose any terms on the Work that restrict the terms of this License or the
ability of the recipient of the Work to exercise the rights granted to that recipient under the
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terms of the License. You may not sublicense the Work. You must keep intact all notices
that refer to this License and to the disclaimer of warranties with every copy of the Work
you distribute or publicly perform. When you distribute or publicly perform the work, you
may not impose any effective technological measures on the work that restrict the ability of
a recipient of the work from you to exercise the rights granted to that recipient under the
terms of the License. If you create a collection upon notice from any Licensor, to the extent
practicable, you must remove from the collection any credit as required by Section 4.b, as
requested.
b. You may distribute, communicate to the public, represent, or publicly perform the work or
any adaptations or collections, you must keep intact all copyright notices for the Work and
provide, reasonable to the medium or means you are utilising: (i) the name of the Original
Author (or nom de plume, if applicable) if supplied, and/or if the original author and/or
Licensor designate another party or parties (e.g. a sponsor institute, publishing entity,
journal) for attribution (attribution Parties) in Licensor’s copyright notice, terms of service
or by other reasonable means, the name of such party or parties; (ii) the title of the work if
supplied; to the extent reasonably practicable, the URI (Uniform Resource Identifier), if any,
that Licensor specifies to be associated with the Work, unless such URI does not refer to the
copyright notice or licensing information for the Work. The credit must be implemented in
any reasonable manner, provided that in the case of an Adaptation or Collection at least
such credit will appear if a credit for all contributing authors of the Adaptation or Collection
appears, than as part of there credits and in a manner at leas as prominent as the credits for
the other contributing authors.
5. Representations, Warranties and Disclaimer
UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING,
LICENSOR OFFERS THE WORK AS-IS AND MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND CONCERNING THE WORK, EXPRESS, IMPLIED,
STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF
TITLE,
MERCHANTIBILITY,
FITNESS
FOR
PARTICULAR
PURPOSE,
NONINFRINGEMENT, OR THE ABSENCE OF LATENT OR OTHER DEFECTS,
ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS, WHETHER OR NOT
DISCOVERABLE. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF
IMPLIED WARRANTIES, SO SUCH EXCLUSION MAY NOT APPLY TO YOU.
6. Limitation on Liability. EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE LAW,
IN NO EVENT WILL LICENSOR BE LIABLE TO YOU AN ANY LEGAL THEORY FOR
ANY SPACIAL, INDICENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY
DAMAGES ARISING OUT OF THIS LICENSE OR THE USE OF THE WORK, EVEN IF
LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
7. Termination
a. This License and the rights granted hereunder will terminate automatically upon any beach
of the terms of this License, in particolar upon breack of the terms under sections 4.a and
4.b, as this License is conditioned upon the breaking of such requirements. However,
individuals or entities who have received adaptations or collections from you under this
License will not have their license terminated provided such individuals or entities remain in
full compliance with those licenses. Sections 1, 2, 5, 6, 7 and 8 will survive any termination
of this License.
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b. Subject to the above terms and conditions, the license granted here is perpetual (for the
duration of the applicable copyright in the Work). Notwithstanding the above, Licensor
reserves the right to release the Work under different license terms or to stop distributing the
Work at any time; provided, however that any such election will not serve to withdraw this
License (or any other license that has been, or is required to be, granted under the terms of
this License), and this License will continue in full force and effect unless terminated as
stated above.

8. Miscellaneous
a. Each time you distribute or publicly perform the work or a collection, also in a digital
format, the Licensor offers to the recipient a license to the Work on the same terms and
conditions as the license granted to you under this License.
b. If any provision of this License is invalid or unenforceable under applicable law, it shall not
affect the validity or enforceability of the remainder of the terms of this License, and
without further action by the parties to this agreement, such provision shall be reformed to
the minimum extent necessary to make such provision valid and enforceable.
c. No term or provision of this License shall be deemed waived and no breach consented to
unless such waiver or consent shall be in writing and signed by the party to be changed with
such waiver or consent.
d. This License constitutes the entire agreement between the parties with respect to the work
licensed here. There are no understandings, agreements or representations with respect to the
Work not specified here. Licensor shall not be bound by any additional provisions that may
appear in any communication from You. This License may not be modified without the
mutual written agreement of the Licensor and You.
e. i Commons Clause. This License shall be put in force in case the Work is used in Italy. To
the extent practicable, the Italian copyright law will be applied too. In all other cases the
parties agree to comply with the terms and conditions of the current general Creative
Commons License which corresponds to this Creative Commons License iCommon.

April 2012

Early&Quick Function Point 3.1 - Reference Manual v.1.1

Pag. 80/80

Via Valentino Mazzola, 66
00142 Roma
Tel. 0689929030
www.dpo.it

