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 Abstract—�is paper presents the role and signi�cance of the estimation of 
programming sizes when estimating the execution of programming exercises and in 
assessing exertion for new programming undertakings. �is paper shows the comparative 
analysis of four standard programming estimating techniques (the Albrecht/IFPUG, 
MkII FPA, NESMA, and COSMIC method) that have professed to be practical size 
estimation techniques and look at the genuine idea of their size scales.

 �is paper identi�es �nd that sizes delivered by the Albrecht/IFPUG and MkII FPA 
and NESMA techniques are entirely a size of standard (improvement) exertion. Only the 
COSMIC method gives a genuine proportion of practical size and therefore the most 
appropriate method for execution examinations crosswise over undertakings utilizing 
diverse advancements.
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I. INTRODUCTION

II. PROBLEM DEFINITION

 Issues like among a lot of variants need 
to select a speci�c method and di�culty in 
the cost of measurement. �erefore, this 
paper introduces methods such as 
Netherlands Software Metrics Association 
(NESMA), International Function Point 
Users Group (IFPUG) or Common Software 
Measurement International Consortium 
(COSMIC) functional size measurement 
and MKII to get the analysis of which 
methods are suitable for the development 
type while doing function point analysis [4]. 
�e historical representation of functional 
size measurement is shown in �gure 1. 

 Functional size measurement is 
characterized by way of estimating 
functionality by a software system in relation 
to data handling activities, for example, 
sparing and recovering information in a 
database system or distributing data to 
outside frameworks through interfaces. It is 
being used in programming business 
subsequently primary presented at IBM by 
Albrecht's FPA technique [1]. Numerous 
supplementary techniques had been resulting 
as of the unique approach for the past three 
decades. 

 �e following indicates a short past from 
the maximum well-known variations stated 
[2]. Agreeing to the past reference it is 
mentioned as sizable quantities of ventures 
estimated with capacity point-based 
measuring techniques at a few critical 
standard companies. Furthermore, the 
function point remains one of the maximum 
dependable metrics to quantify software 
program productiveness and feature [3]. It 
can be seen that few drawbacks in function 
point methods while implementing the FSM 
method for software development 
organizations. 

 In particular, software projects fail 
because of the incorrectness of software 
program approximation. Software program 
sizing stays a stressful area within the �eld of 
software program engineering, in line with 
[5] the primary motives for measuring 
software size are;   for estimating cost and 
e�ort, software size stands an important 
measure that is used in as an input.  To 
monitor the project achievements planned 
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Fig. (1). Historical Representation of Functional Size Measurement (FSM) Methods.



III. BACKGROUND
 For the measurement of software two 
phases are well de�ned by the FSM methods 
[6]. Phase one includes; the software extracts 
FUR (Functional User Requirement) from 
the obtainable artifacts and articulated in the 
form appropriate used for measuring a 
functional size. FUR signi�es a �xed set of 
Transactions and Data Types [7]. �e 
following subsections explain the attribute 
classi�cation models of the 
Albrecht/IFPUG, Mk-II FPA, NESMA, 
and COSMIC methods. FSM methods 
altogether describe a procedure of complex 
measure [8], [9] derived by aggregating BFC 
Types. �en converse what actually measure 
by these FSM methods. �e earliest plan that 
one may want to measure a functional size 
from its necessities got here in an excellent 
piece of authentic questioning from Allan 
Albrecht of IBM. He named his approach 
functions point analysis [10]. �e 
classi�cation of this FSM approach has been 
subtle during the last 30 years and is now 
maintained via the International function 
point users group (IFPUG), but often 
underlying standards of the approach have 
now not modi�ed.

A. �e Albrecht/IFPUG Methods:

B. �e Mark II Function Point Analysis   
 Method:
 �e Mk II FPA sizing technique was 
established by Charles Symons who was 
similarly into work into the domain of 
business application software [11]. He 
ensured the Albrecht method nonetheless 
found that its size measurements did not 
su�ciently manage by precise complex 
transactions that needed to circumnavigate 
over complex �le structures. 

size and actual size are compared.  Software 
size measurement can also be used as a base 
for making contracts. 

 �e capacity to quantify a dimension of 
software in a signi�cant and dependable 
manner is the foundation for the quantitative 
management of software activities. �e two 
most critical and common use of software 
sizes is as a degree of the work-output while 
�guring out the overall performance of 
software program improvement and the 
starting point for estimating the e�ort for a 
software activity.

 �e earliest plan that one may want to 
measure a functional size from its necessities 
got here in an excellent piece of authentic 

questioning from Allan Albrecht of IBM.  
He named his approach functions point 
analysis. �e classi�cation of this FSM 
approach has been subtle during the last 30 
years and is now maintained via the 
international function point users group 
(IFPUG), but often underlying standards of 
the approach have now not modi�ed. 

 �e primary complete version [1] of the 
model that is quite the base of the IFPUG 
method projected that the FUR of a bit of 
software can be evaluated into three types of 
transactions, called elementary processes 
external inputs (EI), external outputs (EO) 
and external inquiries (EQ) and two types of 
Data �les: internal logical �les (ILF) and 
external interface �les (EIF).  Individually 
these basic functional components BFCs are 
categorized as simple typical or multifaceted 
contingent on numerous standards. To size a 
portion of software their BFCs necessities 
remain recognized, totaled and allocated 
sizes which are known as call weights. �e 
summation of the subjective calculations of 
certain BFCs calculates the measure of the 
product in units of Unadjusted Function 
Points (UFP). 

 �ough, it is clear from the research that 
the weights remained resulting from 
associations between measures of his size and 
complexity factors and development e�ort, 
for projects developed in the era 1974 till 19 
83. 

JISR-C July-December 2018, Volume-16, Issue-2, www.jisrc.szabist.edu.pk, DOI:10.31645/jisrc/(2018).16.2.03 35



C. Nesma Method:

 He consequently suggested the MkII 
FPA method which drives to account for the 
use of �les by transactions, relatively than, in 
part, counting them for their presence within 
the software limit as in the IFPUG method. 
On behalf of the Mk-II FPA method, 
Symons projected that the FUR of a piece of 
software can be examined into transactions, 
called logical transactions (unevenly 
correspondent to Al- Brecht’s basic 
processes) which respectively reside of three 
mechanisms: input, processing, and output. 

 To amount the size of the input and 
output phases of a logical transaction, the 
amount of data element types (DETs) onto 
the input and output are calculated, 
correspondingly. Aimed at the size of the 
dispensation phase, the amount of logical 
entity-types ETs that are referenced in the 
processing is Counted Entity Types (ET). 
Note that a signi�cant variance from the 
IFPUG method is that there is certainly no 
upper limit to the size of a speci�c logical 
transaction, accordingly making it an 
improved measurement gauge, it stands 
claimed, for transactions that can di�er from 
tremendously simple to tremendously 
complex.

 �e procedure of relating the NESMA 
symptomatic technique contains simply 
�nding logic data and sorting logic data as 
ILF or EIF. �erefore, it needs a reduced 
amount of time and e�ort than the EQFP 
methods labeled above overall. Nonetheless, 
that is rather unblemished of the 
Symptomatic NESMA techniques are pretty 
uneven on its calculation [12]. �e 
authorized NESMA calculating guide states 
that faults in functional size through this 
method are likely to be around �fty percent.  

 �e projected NESMA technique needs 
of distinguishing proof and grouping 
everything being equal and exchange 

capacities, however, do not necessitate the 
appraisal of the intricacy of individual 
capacity: Data Functions (ILF and EIF) are 
thought to be of low unpredictability, 
although Transactions Functions (EI, EQ, 
and EO) they are thought to be of normal 
multifaceted nature. 

 In like manner, the Estimated NESMA 
strategy is required to be more approximated 
than the EQFP technique dependent on 
conventional capacities, as the last uses likely 
qualities for exchanges of obscure 
multifaceted nature, got from measurement 
examination.

D. Cosmic Fsm Method:
 A group of software metrics experts was 
formed in1998 which is known as the 
Common Software Measurement 
International Consortium. All its goal 
remains to develop a genuine FSM method, 
i.e. one that fully complies with the principles 
of the FSM ISO standard and would exist 
pertinent to the business application, 
real-time and infrastructure software size 
software. 

 �e COSMIC process [13] proposed to 
analyze the FUR of a section in software into 
transactions called functional processes (the 
equivalent of logical Mk-II F transactions). 
Each functional process can be analyzed in a 
set of data movements, four sorts of which 
exist. Entries and exits transfer information 
in and out of the software correspondingly. 
Writes and reads store and retrieve data from 
the software. 

 For each data, movement is reputed to 
reason for the connected data management. 
(No typical FSM method can accurately 
account for data use, so altogether they are 
incompatible for sizing mathematically-rich 
software). �e COSMIC strategy BFC type, 
an information development, is estimated by 
tradition by 1 COSMIC Function Point 
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A. Functional Sizes Method Estimations
 Sizes:

B. Why we use Functional Size Measurement
 (FSM):

 Neither the IFPUG nor the Mk-II FPA 
is true FSM methods, this does not mean 
that they are useless for measuring or 
estimating performance. As we saw, both 
methods actually measure a "standard e�ort" 
with an arbitrary size. We don't know how 
Albrecht set up his size scale in outright 
terms. �e cause is by all accounts in a 
weighted survey intended to create a size and 
intricacy factor for an assessing strategy the 
loads were balanced so this factor related to 
exertion [14] and the factor was then taken as 
the size measure. 

 Symons essentially balanced his Mk-II 
FPA scale with the goal that it produces sizes 
like Albrechts in the range between 200 to 
400 Functional Points. Both at that point 
confounded issues by asserting their scales 
estimated a practical size and naming their 
size scales as "work focuses". With knowing 
the past this was a slip-up. Regardless of this, 
it is impeccably legitimate, subject to one 
stipulation, to screen e�ciency crosswise over 
various ventures by looking at real exertion 
(e.g. in units of individual hours) against a 
standard exertion (on a discretionary size 
scale). �at is the reason it has been 
consummately substantial, on a fundamental 
level, to utilize these two techniques for the 
last 20 - 30 years for execution estimation 
and evaluating. �e idea of standard e�ort for 
a given standard errand originated from work 
examine rehearses spearheaded by Frederick 
Taylor over a century back [15]. 

IV. LITERATURE REVIEW

 Still, it does place a question mark over 
whether these measures, whose weights were 
calibrated on a limited number of projects, 
over 20 years ago using technology of that 
vintage, are still best suited for both purposes 
in today’s circumstances. In fact, some 
current studies such as [16] discuss how to 
calibrate IFPUG FP weights to re�ect recent 
software industry trends. �e COSMIC 
FSM method, being totally independent of 
technology and measuring a pure functional 
size, is ideal for our �rst use of comparing the 
performance of projects using di�erent 
technologies, etc. (assuming it is agreed to be 
a good measure of software functionality in 
all other respects). But this does not 
necessarily make it ideal for our second use, 
to measure the size for input to a new project 
e�ort estimate where, perhaps, the size 
should be related to the technology to be 
used. �ese assessing strategies have been 
aligned by utilizing SLOC sizes. 

 In any case, it is likewise outstanding 
that FP/SLOC change proportions are 
loaded with vulnerability [17-18]. Would we 
be able to improve the situation by having 
two size scales, one a genuine standard FSM 
measure scale for execution estimations and 
the other a privately aligned size scale for 
assessing, where the two scales utilize the 
equivalent BFCs?

 Functional Size Measurement (FSM) is 
the main globally perceived and ISO 
regulated methodology to check the range of 
the Clients Useful Prerequisites. Since 
Utilitarian Prerequisites are free of any 
objectives of how the item is produced (i.e. 
Free of the non-valuable particular and 
quality prerequisites), at that point it 
empowers programming to be estimated 
precisely and repeatable after some time, as 
engineers use diverse instruments, 
procedures and advances to assemble 

(CFP). �e littlest conceivable utilitarian 
procedure requires an estimated two CFP; 
around is not at all furthest boundary to the 
size. Since therefore strategy has just a single 
BFC type, its four sub-types (Entries, Exits, 
Writes, and Reads) are considered to 
represent a similar measure of usefulness. 
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C. Why Not Everybody using FSM? 

D. Importance of FSM as the Measurement of
 Parameters: 
 FSM ensures that it turned into the 
strategy for decision for associations globally 
to quantify their artifact advancement item. 
Likely be unambiguously turned out to be the 
utmost dense and viable technique to 
appraise programming and to analyze 
e�ciency. While there an example let it be 
known is as yet not impeccable, there keeps 
on being two groups of specialists around the 
globe, working every day on enhancing and 
guaranteeing FSM related strategies, 
apparatuses, preparing, and norms.

 FSM is never again pertinent to current 
improvement innovation conditions. No 
longer signi�cant to the sort of programming 
fabricated today. It doesn't su�ciently 
‘measure’ very algorithmic complex 
usefulness. It is too time escalated and does 
not give any esteem in the event that you do 
not distinguish in what way abundant 
exertion it receipts to assemble an element of 
programming.

E. Is FSM applicable to modern surroundings
 for development?  

 �e research methodology is based on 
the diagram shown in �gure 2. It starts with 
the selection of projects and then multiple 
techniques of FSM are analyzed on di�erent 
metrics and �nally their result is evaluated.  

V. METHODOLOGY

VI. RESULT  AND DISCUSSION

programming. FSM likewise empowers 
examinations of IT productivity and cost 
viability utilizing diverse improvement 
situations and techniques. �e 
acknowledgment of the estimation of 
Functional Size Measurement is with the end 
goal that it is the main estimation unit for 
programming improvement and bolsters 
forms that have been formalized to be the 
dimension of an ISO standard.

 Subsequently, the FSM is free of the 
improvement condition; at that point, the 
estimation of these prerequisites is not 
impacted but how that product is 
manufactured. Anyway the exertion and rate 

 Our research is on the comparison of the 
FSM methods illustrated in table 2 
introduces by the ISO standard for software 
development. �is approach would be to get 
to know the function points and the 
functionality size measurement, which can 
derive the development of the software. 
Powerful programming estimation increases 
the value of all life cycle stages. Represents 
the essential measures related to each period 
of advancement. When needs are 
characterized, the following period of 
estimation relies upon whether the program 
is a custom improvement, otherwise a mix of 
recently created requests, reusable resources 
[19]. 

 �e dangers and estimations of all 
applicant approaches are evaluated and broke 
down on the o� chance that the arrangement 
is a custom improvement, from the coherent 
framework plan on, deformity expulsion can 
be an expensive action. In this manner, 
structure audits and friend reviews are 
utilized to accumulate and record imperfect 
information. �e information is investigated 
to decide how to avoid comparable 
imperfections later on.

to assemble and bolster are impacted by the 
earth; accordingly, for assessment and 
correlation determinations, distinctive 
pro�tability aspects are connected for those 
diverse situations.
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Table 2.Type of FSM Projects

Dev. Type I FSM Method IFPUG
New Development A (11 projects)
Enhancement B (4 Projects)
Dev. Type I FSM Method NESMA
New Development A (6 projects)
Enhancement B (2 Projects)
Dev. Type I FSM Method MARKII
New Development A(7 Projects)
Enhancement B (0 Projects)
Dev. Type I FSM Method COSMIC
New Development A (5 Projects)
Enhancement B (1 Projects)

Table 1. ISBSG Data Set

 Count Approach Projects Application Group Development Type
 NESMA 9 Business Application Development IEnhancement
 IFPUG 15 Business Application Development IEnhancement
 MARKII 7 Business Application Development
 COSIMIC 5 Business Application Development IEnhancement

Fig. (2). Methodology of FSM Method Comparative Analysis.
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A. IFPUG Method Analysis:

B. MARK II Method Analysis:

 Firstly, given a lot of undertaking 
information where the tallies of BFC Types 
(information developments of each sort, i.e. 
Section, Exit, Read and Write in table 3) and 
the real advancement exertion are accessible 
for each venture, a factual relationship of the 
exertion �gures versus the comparing four 
BFC checks should deliver the standard 
exertion loads speci�cally also known as the 
comparative breakdown. 

 Such an investigation relies upon having 
information from a su�ciently expansive 
arrangement of tasks that were created under 
the equivalent or fundamentally the same as 
"regular conditions (e.g. a similar innovation, 
application kind of programming and so 
forth) as depicted previously. �e most 
important information focuses that we could 
have gotten subsequent to shaping a subset of 
comparative ventures to examine from the 
undertakings information in ISBSG dataset 
in table 1 which is low to make any important 
end. Consequently, until the point when we 
have factually huge measures of information 
to determine the loads, we require another 
methodology.

 We presume that the IFPUG technique 
is not entirely, a genuine FSM strategy. 
Abran and Robillard additionally achieved a 
comparative end. �e loads were initially 

gotten from estimations on 22 IBM ventures; 
for the most part (16) created utilizing 
COBOL, all from the area of business 
application programming. (Note: the VAF is 
unmistakably innovation subordinate, and 
has been overlooked in the ISO standard for 
the IFPUG technique). �e IFPUG 
technique ought to in this manner be 
e�ectively named an "evaluating strategy", 
since its size scale was intended to anticipate 
exertion.

 �e "relative normal exertion" was 
resolved to utilizing information from 64 
ventures from 10 diverse advancement 
gatherings, with the goal that the loads ought 
to be genuinely autonomous of a speci�c 
innovation or improvement approach, and so 
forth. Regardless of this expectation, the 
Mk-II FPA technique is additionally not a 
genuine FSM strategy but rather is, entirely, 
an "assessing method. (�e Mk-II FPA 
strategy likewise incorporated a "Specialized 
Complexity Adjustment, the likeness the 
IFPUG VAF, however, this was disposed of 
as unhelpful.)

C. NESMA Analysis:
 In spite of the fact that exactness is 
inferior to the nitty-gritty and evaluated 
variation, the strategy stretches the likelihood 
to quantify the size in a beginning time of the 

Table (3). Average of Functional Point

*(#=number of)

 Create 0.1 1 1  1
 Update 0.1 1  1 1
 Delete 0.1 1 1  1 
#DM’s weighted by relative #FP’s 6.05 3.95 9.1 8.8
Relative #DM’s (normalized) 1.00 0.65 1.50 1.45

 Type of FP Relative # FP’s* #E’s #W’s #R’s #X’s
 FP’s to maintain primary entities

 FP’s to maintain secondary entities

 Create 1 1.5 1.5 2 1
 Update 1.5 1.5 1.5 2 1
 Read 2 1 0 2 3
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D. COSMIC Analysis:
 In order to demonstrate a case for the 
methodology utilizing genuine undertaking 
information, we got information from the 
ISBSG database on 22 business application 
ventures estimated utilizing the COSMIC 
strategy and included information from 5 
more business application ventures we gauged. 
We got the overall number of information 
developments dependent on the normal 
number of E, X, R, and W and standardized 
the tallies as for the quantity of E.

venture or dependent on documentation with 
a low dimension of detail. Obviously one 
should consider the kind of use before 
applying the characteristic NESMA FPA. 
At the point when a data framework to be 
estimated does not coordinate, the exactness 
of this technique might be little.  At the point 
when this technique is for example being 
utilized to gauge the extent of an information 
stockroom framework, the exactness is 
probably going to be little. Be that as it may, 
when the strategy is connected to a 'standard 
thing' end- client framework, as for example 
a framework in which customers and requests 
are being dealt with, the precision of the 
characteristic technique might be genuinely 
high.

 We have investigated four fundamental 
strategies for measuring programming from 
their necessities and have presumed that 
three techniques (Albrecht/IFPUG, 
NESMA, and Mk-II FPA) really create sizes 
on size of relative standard exertion. While 
these size scales can be utilized for execution 
estimation and for assessing, they are not 
perfect for either utilize given they were 
adjusted utilizing information from 
moderately little arrangements of ventures 
from one speci�c programming space. �e 
COSMIC strategy, then again, measures an 
unadulterated utilitarian size and is along 

VII. CONCLUSION

VIII. FUTURE WORK
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