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ABSTRACT

Function point is applied to measure the functional size of an information system. During the
computational process of function point, first the given information system is evaluated based on five
parameters, i.e., input to the system, output of the system, queries of the system, internal logical files
of the system, and external interface files of the system and after that it evaluated on the basis of
seventeen complexity adjustment factors (CAFs). Based on our review, we found that these general
system characteristics are not sufficient to compute the functional size of an information system
because there are various non-functional requirements which are not the part of these CAFs like
security, performance, usability etc. Therefore, to address this issue, new CAFs have been introduced
in this article so that an information system can be analysed systematically based on security,cost and
usability. Finally, the requirements of an institute examination system are analyzed using the extended
CAFs
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l. Introduction

The function point approach (FPA) was introduced by Allan Albrecht in 1979 for measuring
application development productivity based on the outcome of project that was developed from 1974
to 1978 at International Business Machine (IBM) [1]. The objective of FPA is to measure the size of
an information system from its functional requirements (FRs) and non-functional requirements
(NFRs). The FPA method was expended and released in an internal IBM study [2].

In 1986,A nonprofit organization, which name is International Function Point User Group (IFPUG)
promoting the PFA which can also for promoting and disseminating the software management
,software development and its maintenance. IFPUG’s ISO/IEC 20926:2010 has specify FPA. ISO/IEC
20926:2010 standard define the definition, method ,rules, and steps for applying FPA. Several
techniques have been derived from FPA and also standardized by ISO/IES like COSMIC, FISMA,
Mark-11, and NESMA. In our study, we mainly focus on the FPA [3]. FPA is used as input for
computing the development effort, productivity, or cost of an information system or software. The
importance of the FPA can be seen in the Brazil, where development of software procurement for the
Federal Ruling party must be complying with some software metric like FPA [4].

In FPA, the user’s perspective is employed for measuring the functionality of an information system,
i.e., what a user get as an output based on their input. Computing the value of function point is a multi-
stage execution, i.e., (@) unadjusted function point (UFP) (b) complexity adjustment factor (CAF). The
function point measurement process is shown in Fig. 1.

FUNCTIONAL SIZE COMPLEXITY ADJUSTED SIZE
Unadjusted Function Peint ADIJUSTMENT FACTOR
(a) E=xternal inputs(EI)
(b) External outputs(EQ)
(c) External inquiries(EIQ) Adjusted Function
{d)Internal logical files(TOF) Point

(e)External interface files % 14 CAF _

Fig. 1: A model for the measurement of function point
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To compute the function point of software, the following five measuring parameters (MP) are
identified from the system and requirements, i.e. (a) external inputs (EI), (b) external output (EO), (c)
external inquiries (EQ), (d) internal logical files (ILF), and (e) external interface files (EIF); and then
their counts are determined based on weighting factor, as shown in Table I.

Weighting factor
MP Simple Average Complex Total
El = 3 4 6
EO = 4 5 7
EQ = 3 4 6
ILF = 7 10 15
EIF = 5 7 10

Table I: Calculating function point

The following relationship is used for computing the function point (FP) of software:

FP = Total number of count x [0.65 + 0.01 X Y F;] 1)

The F; (i = 1to 14) are the CAFs based on the results to the given below queries:

e VAF 1: After the designing of the system what are the system require backup and recovery in terms
of reliability? (Two NFRs: Reliability and Recoverability)

VAF 2: Inter system data communication/Intra system data communication is required?

VAF 3: “The system is distributed executing functions/not distributed executing functions.”?
VAF4: The system performance is critical or not critical? (One NFR: Performance)

VAF 5: Will the system is capable to execute in an existing, highly used operating environment?
VAF 6: After designing the system, requiring on-line data entry?

VAF 7: “Whenever applying the online data entry does the on-line data entry require the input
transaction to be built over multiple screens or multiple operations?

e VAF 8: “The system is capable master files can be updated on-line or not?

o VAF 9: “Are the inputs of the system, output of the system, files of the system, or inquiries complex
of the system”?

o VAF 10: “After the input to the system Is internal execution complex”?

e VAF 11: After designed the code, It should be reusable? (One NFR: Reusability)

e VAF 12: Are the system is usable after installation?

e VAF 13: Designed system is capable to install multiple times and multiple organizations?

e VAF 14: After designing the system, application can facilitate to modify in the system or easy to
use by the stakeholders.

Based on the critical analysis of the above VAF, it is found that four NFRs have been included to
calculate the FP value, i.e., Reliability, Recoverability, Performance, and Reusability. There are some
NFRs which are also important during the development like security, maintainability, etc. These re-
quirements are not the part of the VAF. In addition to this few authors have also identified the limita-
tions in FPA methodology. For example, Kampstra and Verhoef [5] and Kemerer [6] reported that
FPA method does not produce the results are consistent across numerous software measures. There-
fore, to address the issues of VAF, this paper presents an extended list of VAF in which few NFRs
have been added to compute the function point of software. The structure of this document is represents
as: The related work on FPA is explained in Part Il. The computation of function point of an infor-
mation system is discussed in Part I11. Finally, the result and future research are described in Parts IV.

Il. Literature

The objective of this part is to discuss the related work in the domain of FPA. Various studies have
been published based on the empirical analysis of FPA. For example, Abran et al. [7] focused on the
empirical study of the measurement process of FPA. In their work, the authors found that there is a
relationship between work-effort and FPA components. Most of the work on FPA has addressed the
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issues related to its structure such as comparison with lines of codes, accuracy of estimation,
productivity analysis, etc. Only several writers have reviewed FPA and its weaknesses. In [7] the
empirical designs includes sets of “independent variables”, “empirical datasets”, “identification of
similar types of data set”, and “statistical analysis of the data variables”. Junior et al. [8] performed
a comprehensive review of the literature on FPA to address the following research questions: (a) “Are
there FPA problems being reported in terms of usability”, (b) Improve the usability of the FPA’s?
Which improvements are being proposed?” (c)There is the recommended improvements is
effective/usability/efficiency, (d) “What is the restrictions of the recommended growth”. Issues in the
area of FPA have been divided into three categories, i.c., “weights and complexities”, “adjusted
functional size”, “technological independence”. Among these, our work is focused on the adjusted
functional size. Bharadwaj and Nair [9] focused that non-functional requirements like efficiency,
usability, maintainability, and portability are not included in the VAF calculation. In another study,
Abdullah et al. [10] pointed out that FPA does not cover how to compute the functional size of project
based on information security area. Ahn et al. [11] also raised the associated problem to the VAF.
Keeping in view the importance of the VAFs, in this work, we focused on analyzing the VAF according
to the need of the project because the existing list of VAF is not sufficient for calculating the functional
size of an information system or software; and it is discussed in the next section.

2.1. Computation Of Function Point Of An Information System
The aim of this section is to analyze the VAF for the requirements of an Institute examination System
(IES). The goal of an Institute Examination System (IES) is to automate examination system task of
an institute. Various studies have analyzed the requirements of an IES in the area of software
requirements selection and prioritization. For example, Sadiq and Devi [12] analyzed the requirements
of an IES using fuzzy soft-set theory. In another study, Nazim et al. [13] compared the fuzzy “analytic
hierarchy process” and fuzzy “technique for order of preference by similarity to ideal solution” by
considering the requirements of an IES. In this study, we have adopted the dataset of the requirements
of an IES from the work of Sadig and Devi [14]. A list of selected FRs of an IES is given below:
e FR1Creating the admit card for the end of semester examination
e FR2: An examination fee receipt is generated
e FR3: Online mode examination
e FR4: Generation of seating arrangement of an examination
To compute the function point value of the above selected requirements, first these requirements have
been visualized and then analyzed based on the five measuring parameters and fourteen VAFs. The
five measuring parameters of FR1, i.e., generation of admit card of end semester examination, have
been identified after visualizing the FR1, see Fig. 2. The list of the measuring parameters is given
below:
Number of inputs:
(Here, we have identified nine inputs)

i.Name of the Institute

ii.Logo of the institute
iii.Name of the Candidate

iv.Roll No

v.Session
vi.Examination Name (B. Tech. / M. Tech. / etc.)
vii.Upload Signature

viii.Upload Photo

ix.Examination Fee

Number of Outputs:
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i. One output with following information, i.e., Date of examinations, Centre Name (for example,
ABES Engineering College, Ghaziabad, India), and few set of instructions written on the back side of
the hall ticket.

Number of inquiries:

I. There will be two inquiries, i.e., “Printout of the hall ticket” (Yes/No) and “ Have you submitted
the examination fee (Yes/No)”

Internal Logical File:

i. There will be one ILF in which data of all the students will be stored.

External Interface File:

i. There will be one EIF that will be related to the bank.

ABES Engineering College ,Ghaziabad

Admit Card: Session 2022-2023

Mame of the Candidata:

Foll Mo:

Examination Nama:

Fig. 2: Visual representation of FR1
The value of the five MPs for FR1 is given in Table 1. Here, we assume that the weighting factors for
FR1 as average. The same procedure was applied to calculate the count total of the remaining three
FRs, i.e., FR2, FR3, FR4 of an IES and the results are summarized in Table 111, IV, and V, respectively.

MPs Count Weighting factor Total
El 9 4 36
EO 1 5 5
EQ 2 4 8
ILF 1 10 10
EIF 1 7 7

Count Total 66
Table 1I: Value of the five MPs for FR1

MPs Count Weighting factor Total
El 9 4 36
EO 1 5 5
EQ 1 4 4
ILF 1 10 10
EIF 1 7 7

Count Total 62
Table 111: Value of the five MPs for FR2

MPs Count Weighting factor Total
El 2 4 8
EO 1 5 5
EQ 1 4 4
ILF 1 10 10
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\ 1 \ 7 7
Count Total 34
Table IV: Value of the five MPs for FR3

MPs Count Weighting factor Total
El 3 4 12
EO 1 5 5
EQ 2 4 8
ILF 0 10 0
EIF 0 7 0
Count Total 25

Table V: Value of the five MPs for FR4
After computing the MPs of FRs of an IES, the next step is to evaluate the given set of FRs based on
the 14 VAFs. Based on our analysis, we found that the existing VAFs are not sufficient because it
lacks various NFRs which are indispensible for the successful development of software. Thus, we have
introduced the following VAFs in the list of existing VAFs:
e VAF 15: Security
e VAF 16: Cost
e VAF 17: Usability
Now the final list of the 16 VAF is shown in Table VI. The results after the evaluation of the given
FRs based on the 17 VAF are also summarized in Table VI. Here we assume that weighting factors of
all the VAFs are average.
VAFs(Value Adjustment F
Value Adjustment Factor 1
Value Adjustment Factor 2
Value Adjustment Factor 3
Value Adjustment Factor4
Value Adjustment Factor 5
Value Adjustment Factor 6
Value Adjustment Factor 7
Value Adjustment Factor 8
Value Adjustment Factor 9
Value Adjustment Factor 10
Value Adjustment Factor 11
Value Adjustment Factor 12
Value Adjustment Factor 13
Value Adjustment Factor 14
Value Adjustment Factor 15
Value Adjustment Factor 16
Value Adjustment Factor 17
Table VI: Evaluation of the FRs of an IES based on VAFs
It has been observed that security varies from one requirement to another. For example, security is
important for FR1, thus, it has the value 5 in Table V1. The cost of this requirements will also be high,
thus, numeric value in Table V1 is also 5. The same procedure is applied for evaluating the FRs based
on the Value adjustment Factor (VAF), and the results are summarized in Table VI.
Based on our analysis, we found that existing fourteen VAFs are not sufficient for the development
of secure and cost effective software or information system. Thus, these three NFRs should also be
included in the list of VAFs.
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I11.  Conclusion

This study concentrates on one of the major key points of the function point computation, i.e., value
adjustment factor. In this paper, two VAFs have been introduced for analyzing the security and cost
of software. The requirements of an IES have been evaluated based on the five measuring parameters
and seventeen VVAFs. After the computational process, we found that the total count of FR1, FR2, FRS3,
and FR4 are 66, 62, 34, and 25, respectively. These four requirements of an IES have also been
evaluated based on the seventeen VAFs so that the cost of software can be computed by considering
the security and usability of the requirements.
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