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Abstract 

Since 1984 the International Function Point Users Group (IFPUG) has producedand maintaineda set of standardsand technical
documentsabout a functional size measurement methods, known as IFPUG, based on Albrecht function points. On the other hand,
in 1998, the CommonSoftwareMeasurement InternationalConsortium(COSMIC) proposed an improved measurement methodknown
as full function points (FFP). Both the IFPUG and the COSMIC methodsboth measurefunctional size of software, but producedif 
ferent results.In this paper,weproposea modelto convertfunctionalsizemeasures obtainedwiththe IFPUG methodto the correspond 

ing COSMIC measures.We also present the validation of the model using 33 software projects measuredwith both methods. This
approachmaybe beneÞcialto companies usingboth methodsor migrating to COSMIC suchthat past data in IFPUG can be considered
for future estimatesusingCOSMIC and as a validationprocedure.
© 2007 Elsevier Inc. All rights reserved. 
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1. Introduction 

Function point analysis or FPA is one the oldest and
most widely used software functional size measurement
method. It was proposed by Albrecht and his colleagues
at IBM in 1979. Since 1984 this method is promoted by
the International Function Point Users Group (IFPUG)
(IFPUG, 2000). In 1994, the International Organization
for Standardization (ISO) set up a workinggroupto estab 

lish an international standard for functional size mea 
surement. This group did not produce a measurement
standard, but a set of standardsand technical documents
about functional size measurement methods, known as
the ISO/IEC 14143 series (ISO/IEC, 1998, 2002a,b,
2003a, 2004). The FPA method became the standard

* Corresponding author.
E mail addresses: jjcg@uah.es (J.J. Cuadrado Gallego), fmachado@

ucu.edu.uy (F. Machado Piriz), aroba@diesia.uhu.es(J. Aroba Páez).
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ISO/IEC 20926 (ISO/IEC, 2003b) in 2003, its unadjusted
portion being compliant with the ISO/IEC 14143 (ISO/
IEC, 1998). Starting in 1998, a set of experts in software
measurement createdthe CommonSoftwareMeasurement
International Consortiumor COSMIC, and proposedan
improvedmeasurementmethod known as full function
points (COSMIC FFP) (COSMIC, 2003). This method
became the standard ISO/IEC 19761 in 2003 and is also
ISO/IEC 14143 compliant. Both IFPUG and the COS 
MIC FPP methods measure functional size of software,
but produce di!erent results. For this work, we brießy
compare IFPUG and COSMIC deÞnitionsand proposea
model to convert functional size measuresobtained with
the IFPUG method to the correspondingCOSMIC FFP
measures.To do so, we have useda repositoryof 33 pro 
jects measured usingboth methods.

The organizationof the paper is as follows. Section 2
providesa high levelview of the mapping betweenboth
methods. Section 3 present the conversionrule proposed.
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Fig. 3. Histogramfor D".

Fig. 4. Accumulative distributionfor D".

for both variables. In these graphsit is possibleto visually
check the test results, in the sense that the adjustment in
both cases is good, but it is better for variableD".

The fact that both variablesD# and D" have exponen 

tial distributionnot only confirmsour hypothesis, but fur 
ther corroborates our hypothesis. On the one hand, it
means that the probability of obtaining smaller di!erences
between measures and extremes is higher,and the probabil 
ity of obtaining larger di!erencesbetweenmeasures and
extremes is lower. On the other hand, it also means that
the distancesare alwayspositive, i.e., measures usingCOS 
MIC willneverbe outsidethe intervalcalculatedaccording
to our model.

5. Conclusions and future work 

In this paper,wehaveshowna methodto convert from
IFPUG functionpoints defined by the InternationalFunc 

tion Point Users Group (IFPUG) to COSMIC full func 
tion points (COSMIC FFP) defined by the Common
Software Measurement International Consortium (COS 
MIC). Although both methods produce di!erent results,
we have empirically shownan equation that given an esti 
mate in IFPUG limitsthe upperand lowervalueof the esti 
mate with COSMIC, i.e., the conversion value is kept
withina range.

The validation of the model was performedwith data
obtained with 33 software projects measured with both
estimation methods and validated by experts. The esti 
matesobtainedwiththe conversion rulewerealways within
the range proposed.Also, distributionsfollowedan expo 
nential regressionwhich statistically confirming the expo 
nential distribution.

This approachmaybe beneficialto companies in several
ways: companies using both estimation methods can use
the conversion rule as a way of validatingor confirming
new estimates; also organizations wanted to migrate or
start measuring with COSMIC can still considerhistorical
projects measuredwith IFPUG for future estimatesusing
COSMIC.

Future work will consist in performing further case
studieswithinacademiaand industrialorganizations.
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