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Abstract:

This article shows the first results of the adoption of COSMIC Full Function
Points as a sizing method replacing function point analysis. The main arguments
why COSMIC-FFP was chosen will be explained, the transformation plan will be
shown together with the first results of the use of COSMIC-FFP. Next to the
management requirement that the new functional sizing method had to be a
standard a number of practical requirements were essential before the
transformation could start: to find a correlation between Cosmic functional
sizing units and function points so that the existing figures for size and product
delivery rate could be reused, (early) estimation possibilities and the use of
COSMIC-FFP for sizing maintenance projects.
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1 Organizational setting

This article describes the transformation procetsam IT department of
Rabobank. This department used function point &malgs functional sizing
method since 1995 and adopted COSMIC-FFP in Jan@@88. In this
transformation process Sogeti acted as the knowlpdayider.

1.1 Rabobank

Rabobank is one of the larger banks in the Nethdsgalt is a cooperation of
over 350 local independent banks with a historyetail and agriculture which

together form the Rabobank group. Sogeti introddoedtion point analysis in

1994 to the IT department that serves the procgssirpayments and savings
contracts and transactions but this department il use the method
structurally. In 1999 function point analysis was&essfully reintroduced by
establishing a metrics group within the IT deparitjé].
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1.2  Sogeti

Sogeti Nederland is a Dutch software services compath 1.900 employees.
In august 2002 IQUIP Informatica, Gimbrere & Dohnaard Twinsoft merged
to form Sogeti Nederland as part of the worldwidey&i Group. Since 1988
IQUIP is known in the Netherlands as a promoteriaiichtor of functional size
measurement. Sogeti continued that leading rol&QfIP by establishing an
Expertise Center Metrics. Sogeti plays an activie o the promotion and
further development of COSMIC-FFP by participatingvorking groups of the
NESMA (Netherlands Software Metrics Association)darn both the
International Advisory Council and the MeasuremBnactices Committee of
COSMIC.

1.3  Metricsgroup

At the first introduction in 1994 a number of denydrs was trained to perform
function point analyses of their own projects. he tproject guidelines the
moments for analysis were indicated to ensure #eeafl these metrics. Despite
this, not all projects participated and those migjethat did participate

experienced the usual start-up problems: diffeantgomes of analysis, lack of
productivity rates, questions and doubts aboutatiéed value and the daily
work pressure of the project. This initiative enadtér about a year and a half.
All people concerned were convinced that functiompanalysis was useful but
not for their projects [2].

In 1999 function point analysis was reintroducedngsthe implementation
model MOUSE [3]. One of the key elements of thiplementation model for
metrics programs is the establishment of an indégainbody to oversee the use
of metrics [4]. In the case of Rabobank, Sogetildsthed a metrics group that
does not only oversee the use of metrics, but pdstorms the functional size
measurements. In this way functional size measunemdully independent of
the project organization.

2 Preludeto a transformation

2.1  Thelimitations of function point analysis

Since a few years the market demands more compiardial products with a
shorter time-to-market. This made Rabobank look d#&omew IT strategy.
Information systems should be able to focus onctlemt (a client with one or
more products) rather than on the product (eacdymtohas its own clients).
This demanded a change in architecture from demlicaroduct systems to
architecture with a shared data source for shatezhf) data.
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The set of dedicated product systems are now brigrated to a net of generic
service components organized in (front-end) digtrdn services, client services
and (back-end) product services. IT support for rdmancial products now

usually contains linking services between variaxisteg systems together with
new service components. A negative effect of thchigectural transformation

was that function point analysis no longer gaverappate functional sizing

figures for this architecture, since one of theibasinciples of function point

analysis is the coupling of data and functionahyhin the information system

to be sized [5].

2.2  Thesearch for a new sizing method

First an attempt was made by the metrics group taliiyn function point
analysis so that it could be used in the new agchite. Rules were drawn up to
interpret an overlying layer as the external uset # interpret an underlying
layer as one or more Internal Logical Files or Ex& Input Files. These rules
were tested with a few projects and it became alsvibat the rules that were
drawn up for both the overlying as the underlyiagelr were not unambiguous.
It appeared to be impossible to compare the sizatges from different layers.
Bending the rules of function point analysis to dit architecture that used
different basic principles appeared to be imprattic

In 2001 a reference model for functional sizing wasposed by Dekkers and
Kammelar [6]. With this model a functional sizingethod could be designed
that is compliant with ISO/IEC 14143 to fit any H#inof architecture or
environment. Experiments with this tailor-made fiwmal sizing method
showed promising results. This method would be adgtunctional sizing
method for estimating internal projects, but had dsadvantage that external
benchmarking would not be possible. Since benchimgnkas becoming more
and more important, a new functional sizing methad to be a method that
could be standardized (or could be easily convexiea standardized method).
Rabobank is no exception in adopting contemporachitectural views and
systems development methods, finding the righttional sizing method should
not be a unique problem.

23 COSMIC-FFP, anext generation functional sizing method

In the 1980’s and 1990’s, researchers have docwdennumber of theoretical
flaws in function point analysis. These studies hidlg impact on the practical
value of the method. It only discredited functionirg analysis as a valid
scientific research topic. In late 1998, some membéthe ISO working group
on functional size measurement decided to develogwa functional sizing

method, starting from basic established softwaggnaering principles.

IWSM/MetriKon 2004



F.W. Mogelezang

This method should be equally applicable to busirsggplication software, real-
time software and to infrastructure software and aimed to be compliant with
ISO/IEC 14143 from the outset.

The development of this new method resulted in CESMFP. The first public
version of the method, COSMIC-FFP v2.0, was publisin October 1999.
COSMIC published its latest definition of the methe2.2, in January 2003.

COSMIC-FFP is the first so-called next generatwnctional sizing method that
Is specifically designed to meet the generic sdienprinciples of ISO/IEC
14143 [7]. It was designed to be able to meet thresitaints of the many new
(and complex) types of data-driven and event-drs@ftware as well as the type
of software served by first generation functionaingy methods. For example
COSMIC-FFP is able to recognize the use of diffetayers in software and is
able to measure functional size from different mmeasient viewpoints, thus
helping to overcome the uncertainty on what is rhégrifunctional’ in the user
requirements. It has also been designed to betedsgin, understand, and use
with consistency without recourse to inter-relatglés and exceptions.

3 Requisitesfor the transfor mation

Within Sogeti it was verified that COSMIC-FFP meettechnical requirements
of Rabobank for a functional sizing method. Somestjons remained that
could not be answered beforehand:

- Is it possible to convert function point analysatalto COSMIC-FFP?
- Can COSMIC-FFP be used for early estimation?
- How well can maintenance projects be estimated GAAISMIC-FFP?

Sogeti and Rabobank together financed a reseamjecprto investigate the
above questions and to rearrange the sizing amdag&in process.

3.1 Conversion possibilities

To determine a possible correlation between funcipomints and COSMIC
functional sizing units (cfsu) only those projeatsre selected that had made an
unadapted use of function point analysis. If uguaik the result of a mismatch
between the principles of the functional sizing moet and the development
method used to design the software. If interpretatiof the counting rules had
been made to measure a project, this measuremeid Wwe dismissed from the
conversion project. Interpretations can be consul@s small adaptations of the
function point analysis method. We decided thaakdvwcomparison could only
be made if both methods to be compared would be& wigbout modification.
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-— If the preconditions were met a project could b&zed
Keliririgeoclllr¥® using COSMIC-FFP. The End User Measurement

39 23 Viewpoint was used because this viewpoint uses a
52 29 definition of the user that is the most similarthat of

260 81 Function Point Analysis. In the beginning of 200&8ven

170 109 projects have been sized with both methods (sde fab
120 115 and figure 1).

249 173

18 181 To evaluate whether there is any form of correfatio
- 180 between the size of a project in function pointsl @m

380 368 cfsu linear regression was used. Since both methods
266 810 should describe the same attribute of a softwangegi:

1424 1662 the functional size as seen from the perspectivéhef

Table 1 end user, it seemed reasonable to expect a linear

Sizing results correlation between the two methods.
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1600

Using linear regression the conversion formula frc "
function points to cfsu was derived as:
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Y (cfsu) = -87 + 1.2 X (fp) w
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The correlation coefficient is 0.99 and the stadde
deviation in the difference in the Y-value is 5hig

means that in the Rabobank environment there asrlg f Figure 1: Correlation
good correlation between the size in function moemd between fp and cfsu
the size in cfsu.

The fact that there is an offset in this convergmmula might be explained by
the fact that a substantial part of the size incfiam points (usually 30-40%)
comes from the ILF and EIF. The existence of andLEIF always leads to the
same count in function points, whether they ardy fuhaintained or not.
COSMIC-FFP counts the use of data: if some enstyot fully maintained
(which is often the case in our set of projectsy till lead to less data
movements per entity and thus to a negative offs¢he conversion formula
from function points to cfsu. This theory has net geen supported by evidence
from research [8].

IWSM/MetriKon 2004



F.W. Mogelezang

3.2 Early estimation

To support early estimation an approximate versadinthe COSMIC-FFP
method can be used. In the Measurement Manuaisthisscribed in detail [9].
The manual also states that the approximate vensimht be different for
different environments. To check this statement wee derived our own
approximate version, based on the data of thetérsprojects that were sized to
derive the conversion formula (see table 1).

In the very early stages of software developmefy the number of functional

processes is known. The approximate version prevasheaverage value for the
size of a functional process. To estimate the gizn application the number of
functional processes can be multiplied by the ayeraize of a functional

process. In the example in the Measurement Mamaaked upon development
of avionics of a military aircraft, the averageesiaf a functional process is 8
cfsu. From Rabobank data we have calculated theageesize of a functional

process to be 7.3 cfsu.

In a later stage of the development process tlsesafficient information about
the functional processes to classify them intoeddht categories. The method
described in the Measurement Manual to classifgtional processes uses four
categories:

- small (e.g. retrieval of information about a $angbject of interest)
- medium (e.g. storage of a single object of intength some checks)
- large (e.g. retrieval of information about mulémbjects)

- complex

These categories can be assigned average vi
by dividing the number of functional process

— ordered by size - into four quarts ai smal 3.8 36
computing the average size of a functior| ™Medum 6,9 44
process in each of the quarts. In table 2 large 10,5 6,3
present the comparison between data from complex 23,7 14.9
Measurement Manual and our own data. Table 2:

Comparison of averages

The fields from which both sets of data originate &ery different and not

surprisingly the results are not comparable. Thigicontrast with one of our

earlier publications [8]. After the publication tifat article we discovered that
there was a difference between the method descirbib@ measurement manual
and the method used to calculate the values imdgrgsurement manual.
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Therefore we decided to test both methods of dagi\

Quart Range Avg.

an early estimation method:
T ] ] Method [A]
[A] Dividing the total size into four quarts of equ small <5 40
Slze medium  5-8 6,2
[B] Dividing the total number of functional process large  8-14 10,8
into four quarts of equal numbers complex >14 247
In table 3 the outcome is presented for the raridleeo Method [B]
guarts of each method. Method B gives ranges small <4 3,6
small, medium and large that are so close togéft@r | cdium 45 44
it is not a practical method to use for early eating: large  5-8 6.3
t_he ranges are so close toge_ther that there_ isga complex > 8 14.9
risk of misqualifying a functional process into tt Teble3
. e3:

wrong quart while making an early estimate. On
other hand the penalty for misqualifying small
medium functional processes is only 0.8 cfsu.

To test the predictability of these methods we Icedated the size of the 11
projects in section 3.1 by substituting the redugawith the average value of
the corresponding quart of the early estimationhoet

Comparison of quarts

We calculated the precision of the methods

E\fleeff”'on E:C;fé?gct in two ways: the precision of the total size of

all 11 projects and the average absolute

[A] 6% 13% precision for each project. Both calculation
[B] 9% 17% methods show the same trend that the

method described in the Measurement
Manual is the better predicting estimation
method. Because we only tested the predictabilitthiw one organization
further research will be necessary to concludeeféd is a general truth about the
best predicting estimation method.

Table 4: Comparison of precision

3.3 M aintenance

Most software projects are enhancements to exiswigare. In the early
nineties of the last century a working group of WESfirst proposed a method
for measuring enhancement using function pointyamal[10]. In 1998 this

method was published as a professional guide, s part of the NESMA
standard. This method distinguishes between prgee (which can have a
fractional value) and application size (which isvays a whole number).
Rabobank used this method before the conversiolC@SMIC-FFP. This

method has substantial acceptance in the Netheldnd very little acceptance
in the rest of the world, where the IFPUG view oeasuring enhancement
projects is most common that does not distinguesttveéen project and product
size.

IWSM/MetriKon 2004



F.W. Mogelezang

In COSMIC-FFP measuring changed functionality ig pathe method. Section
4.3b of the Measurement Manual describes thatieeas a changed functional
process is an aggregation of the number of moddigéh movements (added,
modified and deleted). As with new functionalitystihesults in a size of a whole
number of cfsu. Dividing the size of the changedctional process by the
original size results in a factor that is usuallyrange with the maintenance
factor from the NESMA method for measuring enharees

Next to new functionality and changed functionalgyphancement projects
usually also contain deleting existing functionaliStrict application of the
description on how to deal with changed functidgaineans that deleting a
functional process has the same impact on the inadtsize as creating new
functionality. For the application size this is adwsly true, but for the project
size it will overestimate the corresponding worKoef To deal with this
problem COSMIC-FFP offers the possibility of usilogal extensions to the
method. A more appropriate way to deal with thiglhiem is to use a different
product delivery rate for disconnecting existingndtionality. COSMIC
envisages producing guidelines for each domain hvgiges detailed guidance
on dealing with this kind of questions [11].

4 | mplementing COSM I C-FFP

Three questions had to be answered positively beRfDSMIC-FFP could be
accepted as a replacement for function point arsafgse section 2.3):

- Is it possible to convert function point analysseso COSMIC-FFP size?
- Can COSMIC-FFP be used for early estimation?
- How well can maintenance projects be estimated GAAISMIC-FFP?

The answers were convincing enough and the manageoheghe bank gave
permission to start the transformation. Sogeti asised to draw up a plan for
the implementation of COSMIC-FFP as a replacement féinction point
analysis.

4.1  Planning

The implementation plan, based on the MOUSE metloodmplementing a
metrics program in an organization [4] addresseddhHowing main issues:

- decision which viewpoint(s) to use

- preparing information for the organization aboutSMIC-FFP (summary of
the method, intranet, presentations)

- changing guidelines and procedures
- converting historical function point analysis daaa2COSMIC-FFP
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In the implementation plan 720 hours were planreedttie implementation of
COSMIC-FFP, excluding attendance to presentatiohsrevthe new method
would be presented. Details of this plan are deedrin [2].

4.2 Transformation

Most activities related to functional size measwemat Rabobank are
performed by the Metrics group (see section 1.3)e Transformation from
function point analysis to COSMIC-FFP had a larggact on this group
because it had to use a different technique td-dwork, but the impact for the
rest of the organization was very small. The aateplacement of function point
analysis by COSMIC-FFP consumed 837 hours, 16% mthame estimated. (for
details, see [2])

4.3 L essons lear ned

The transformation of the functional sizing methodly impacted a small
number of people and went relatively smooth. Stiime lessons were learned
with a more general applicability than this implertagion.

® (regression) analysis

To gain benefits from the investments in functi@inp analysis in the past, the
possibility was investigated to reuse the measunésndone in the past (see
section 3.1). Selection of projects appearedatiffj because in a substantial
number of projects assumptions about the describedtionality or inter-

pretations of the sizing rules had to be made geioto be able to size the
reported project, which disqualified those projeftis the conversion project
(see also section 3.1). The effort for the selegtimcess was underestimated.

® information to project managers

To project managers it does not matter whether tpetyfunction points or

Cosmic functional sizing units as a sizing measBih represent size and the
estimation process does not change; only the valtissme variables change.
Their only interest is the estimate and not the s@ash an estimate is produced.
They only needed to know the highlights of COSMIEPFand the new values
for their estimation variables. The effort to infothis group was overestimated.

@® transformation

This was the real underestimated activity. It waserdifficult for experienced
function point analysts to learn to apply COSMICPFBecause of the different
approach to data (groups) COSMIC-FFP requiresfardiit mind-set. This is an
important lesson learned and this has to be takém account for future
transformations.
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5 First results

The results from analysis of the first projectsediavith COSMIC-FFP prove

that COSMIC-FFP is useful and can be applied insimae domain as function
point analysis. Projects that were difficult toesmith function point analysis

could well be sized with COSMIC-FFP. The range aftvwgare (specifications)

that can be sized with COSMIC-FFP is definitely eridhen the range covered
by function point analysis.

Time spent on sizing the 10 pilot projects with dtion point analysis was on
average 30 to 35 hours per project. The efforize with CFFP was on average
21 hours. This matches the feeling that sizing \ASMIC-FFP is easier. The
accelerating effect of resizing the same applicati@s absent because another
analyst did the second sizing.

The lack of well-documented sizing guidelines wals ¢learly when sizing with
COSMIC-FFP. Although the concepts are describedirately, practicing the
concepts when sizing projects is not always easya/&onsequence one of the
team members, who played a leading role in the riest implementation,
became an important participant in the conceptidnthe first COSMIC
guideline for the sizing of business applicatioftware [11].

6 Conclusions

It is possible to implement COSMIC-FFP as a repte for function point
analysis. The range of software (specificationg} tan be sized is wider then
the range covered by function point analysis. In@ase function point analysis
data could be converted to COSMIC-FFP, althougthéurresearch is necessary
to prove general applicability of this conversion.

We've shown that COSMIC-FFP can be used in thg eatimation of projects
and that it also can be used to size enhancemejects.

An important lesson from this implementation isttichanging the mind-set
from function point analysis to COSMIC-FFP can bardhfor experienced
function point analysts.
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