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Abstract

The study aimed to develop a fully customized Biometric Attendance Monitoring System
(BAMS) of Cagayan State University — Lasam Campus, Philippines (CSU - Lasam) using
biometric fingerprint reader to facilitate the monitoring of employees’ attendance. This study
followed the framework of Design Science Research for Information Systems, thus, the
researcher identified the problems and issues encountered in the monitoring of attendance,
defined the objectives of the study, designed and developed the system, deployed and tested, and
presented the result of the study. A combination of Visual Basic 6.0 as the programming
language and MS Access as the Database Management Systems were used in the development of
the system.Thus, the overall functionality of the BAMS enables the users to enter data, change
and manipulate the data, get information, and store the data and the information. Username and
password is no longer needed since all transactions use unique fingerprint to validate users.
Furthermore, the BAMS greatly contributes in giving employees’ ease and improving work
values. Likewise, the BAMS is essential in achieving good governance because it helps track
day-to-day attendance of the employees.

Keywords: Biometric; Attendance; Computerized System; Monitoring System; Fingerprint
Scanner.
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1. Introduction

Many industries and institutions are already using biometric in monitoring the attendance of
employees which really saves time and prevents time theft that leads to cost saving. Biometric
technology offers advanced verification of employees because it identifies people through
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physical measurements of unique human characteristics such as fingerprints. Employee
attendance verification is a major use of biometrics today.

Furthermore, biometric is the tool which measures individual’s unique physical or behavioral
characteristics to recognize or authenticate their identity and it is most secure and convenient
authentication tool.

Individual’s unique physical or behavioral characteristics cannot be borrowed, stolen, or
forgotten and forging one is practically impossible. Common physical biometrics includes
fingerprints, hand or palm geometry, retina, iris, and facial characteristics.

Moreover, biometric technologies capitalize upon unique, permanent, and scanable human
characteristics that is unique and no other person shares. This characteristic should also remain
the same overtimes. All biometric devices take a number of measurements from an individual
then digitally process the result of these measurements and save this representation of the
individual’s traits into a template. Templates are then stored in a database associated with the
device or in a smartcard given to the individual (Salh, et. al, 2015).

The researcher aims to develop a fully customized Biometric Attendance Monitoring System
(BAMS) for Cagayan State University — Lasam Campus, Philippines (CSU-Lasam) to strictly
monitor the attendance of employees as one way of improving the services of the Campus.
Moreover, this would help the government in reducing the expenses by eliminating time theft
and in achieving good governance. Likewise, the system might influence the employees to
become punctual and more responsive in performing tasks based on the prescribed number of
working hours.

Conceptual Framework
The study is guided with the Input-Process-Output (IPO) model to design and develop a

customized BAMS that enables the users to enter data, process data, produce information, and
store them in a database with user-friendly interface between the users and the system.

Input Process Output
(Data Entry) (Tranzactions) (Reports)

NE
— _ﬁ-.: |

» Extract and register

Draily Time Record

fingerprint s List of Absent
. iﬂ-_f}mm + Capture the time Employees
- Signatmﬂs for DTR ¢ List of Present
+ Compute tardiness Employees

and under fime List of Employees

Figure 1: The Conceptual Model
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2. Statement of the Objective

The general objective of the study is to develop a fully customized BAMS based on the status of
the manual monitoring of attendance in the campus and specifically to:

1) replace the manual monitoring of attendance

2) enforce security in monitoring the employees’ attendance

3) prevent employee time theft

4) contribute in the achievement of good governance.

3. Materials and Methods
3.1.Study Design

The researcher used the Design Science Research (DSR) for Information Systems (1S) following
the six steps.

First, the researcher identified the problems in monitoring the attendance of employees through
series of interview;

Second, the researcher defined the objective of the study based on the problems identified and
that is to develop a fully customized Biometric Attendance Monitoring System (BAMS) that will
support the monitoring of attendance;

Third, the researcher analyzed the requirements based on the identified problems and the
objective, then created the design of the desired interface and functionality of the system which
involves modeling and flowcharting. Based on the created design, the researcher developed each
feature of the system which involves programming or coding and preliminary testing, and
integrated all the features for testing and for deployment;

Fourth, the researcher deployed the finished system for production or use. It involves end-user
training and support, management of change, and data conversions. Further, it involves
experiment or testing and series of refinements to minimize or eliminate unfavorable impacts;

Fifth, in evaluating the functionality and impact of the BAMS, the researcher observed the actual
situation as the users use it;

Lastly, the researcher makes the availability of this paper to diffuse or communicate the problem
and its importance, the artifact which is the BAMS, its utility, novelty, design and its success to
the researcher and other audience such as practicing professionals. Moreover, the researcher
deposited the artifact in the National Library of the Philippines to give him legal protection and
rights to the artifact as his original work.

3.1.1. Operational Framework

The system has two sides and these are Administrator side and Employee side. The
Administrator side requires validating the user by scanning the fingerprint. The system will

Http://www.granthaalayah.com ©lnternational Journal of Research - GRANTHAALAYAH [69]


http://www.granthaalayah.com/

[Maggay *, Vol.5 (Iss.2): February, 2017] ISSN- 2350-0530(0), ISSN- 2394-3629(P)
ICV (Index Copernicus Value) 2015: 71.21 IF: 4.321 (CosmosImpactFactor), 2.532 (120R)
InfoBase Index IBI Factor 3.86

automatically terminate if it detects three consecutive wrong fingerprints. All the features of the
system are accessible to the Administrator account. On the other hand, initiating the Employee
side doesn’t require validation but recording of employees’ attendance needs fingerprint
validation. The system will not terminate unless somebody will terminate it.

Is the fingerprint
correct?

Fingerprint

No

act and register fingerprint,
Capture the time for DTR, Compute

Figure 2: Operational Flowchart of the Figure 3: Operational Flowchart of
Administrator Side the Employee Side

3.1.2. Program Structure

Figure 4: Program Structure of the Administrator Side
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Figure 5. Program Structure of the Employee Side

3.1.3. Description of the Hardware Components

a. Computer. This is use to manipulate the system. Windows 7 32-bit OS with 4 GB RAM
as sed in the study but older Windows version can also be used to be compatible with the
fingerprint reader. A high specification computer unit should be utilized for faster
scanning of fingerprint.

b. Fingerprint Reader. This is use to scan and capture fingerprints. Digital Persona
U.are.U 4500 Fingerprint Reader was used in the study.

c. Non-impact printers. These are printers that use ink instead of ribbon to print characters
on the paper. This is use to print DTR and other reports. Any printer of this kind can be
used.

3.1.4. Software Migration Method

In deploying the system for operation and production, the researcher applied the Direct Rollout
software migration method. Since the system has been tested, the manual system was totally
removed and replaced by the BAMS.

\YETIVE]
Attendance
Monitoring

=
f]
-t
7
>
wv
=
(@)

Figure 6: Direct Rollout Migration Method
3.2.Respondents

In identifying the problems, the leave card in-charge and some faculty members were the
respondents.

3.3.Measures

The researcher used interview guides in identifying the problems of the leave card in-charge in
monitoring the employees’ attendance. Results from the interview were used to identify the
features and functionality of the BAMS.

Direct observation was also used before the development of the system to further investigate the
problems encountered by the leave card in-charge. This instrument was also used after the
system has been deployed for operation.
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3.4.Procedure

In conducting the interview, the researcher went to the leave card in-charge to determine the
needs and problems in monitoring the employee’s attendance. The researcher repeatedly did the
same way as data is needed until the completion of the system’s features and functionality.

Before the development of the system, the researcher observed how the employees write their
time of arrival and departure in the blank Daily Time Record form (CSC Form 48). After the
completion and deployment for production or use, the researcher observed the functionality of
the system. This is to ensure that the system provides accurate result.

4. Results and Discussions
The features of the in-house developed Biometric Attendance Monitoring System
The following figures show the features, design and the Graphical User Interface (GUI) of the
system for the Administrator and Employee Side. The researcher used Visual Basic 6.0
Enterprise Edition programming language as the tool in developing the user interface (front-end)
of the system. Likewise, the researcher used Microsoft Access database management system
(DBMS) as the tool in developing the database (back-end) of the system.

A. Administrator Side

User Authentication

Cagayan State ’University

Lasam Campus

@ ATTENDANCE
\ MONITORING
SYSTEM

Please have your finger scanned to Login.

Copyright © 2015 JAKE GUABES MAGGAY. All Rights Reserved.

Figure 7: The Login Form and Welcome Screen

- Biometric DTR Monitoring System v1.7 = | B -

Set-Up  Transactions Reports  About

Current User: Jake Maggay Current Date: Tuesday February 09, 2016

Figure 8: Main Window
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Figure 9: Forms and Report for Employees

==

JAKE G. MAGGAY \

Finger Print Registration

R-843 ||

Employee I Full Name

Put your finger again on the sensor to acquire sample # 1

| ]

Figure 10: Form for Fingerprint Registration

Employees =]
No [Last Name First Name Middle Name Classificati [~
» |CS-15-01 ADDUN IMEE TALAMAY AN Parsonnel =
PT-153 AGATEP, IR DOMINADOR AGATEP Fac
Add Employee
BEC] ALVAREZ AUVIFER ORLANDA Fac
PLT-001 BALISI PABLO MAGUIGAD Fac
PT-CL-014 |BAQUIRAN AMIVIE PALINGAY AN Fac )
14C-6 BAUTISTA JEANIE DEVINE REBULTAN Per:
Last Name
PTC-CL-008 |BAUTISTA GARY JOSEPH MARAGGUN Fac .
First Name
034 BAUTISTA PERLA REBULTAN Fac
PT-CL-020  |BEATO MARC 4BAD Fac Gk N
PT-CL-018  |BUENO ELMIROSE TOMAS Fac Classificati -]
PT-152 CABUTAIE RODEL PULIDO Fac With 12:00 to 1:00 Classes [] =
296 CANTOR JUDELYN URSUA Fac
14C1 CAPILI MARCELINO DE LEON Per:
388 CATIDDAY VENILVN ILUSTRADO Per:
PT-154 CONCISO DIGNA CADOY Fac
| <] n | |
[ Add ] [ Edit ] [ Delete ] [ Search ] [ Print ] [Renister Finger Print] [Edit Finger Print Reuistratinn] [ Close ]
56 Recordls) found... Regubli o Th Priippines
CAGAVAN STATE LAVERSY AT Lasasn
Emol LisT o5 ExpLOvEES
Al =S First hlame.
i
LRI
|Empl No [Last Name [Eirst Name [Middle Name [ci i ki
» [cL-n01 [MaGGaY [amke |cuaBES [Faculty with Designation
Press ESC to close
[« I ]
[ add || Edit || elete | [ search | [ print | [Register Finger Print | | Edit Finger Print Registration | [ Close
56 Record(s] found. .
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Biometric DTR Menitoring System

(o

Lasam Campus

07:17:49 PM

Tuesday, February 09, 2016

Welcomel!

Please have your finger scanned for
yvour Daily Time Record.

Employee No:

Last Name:

First Name:
Middle Name:

AM P TARDY/UNDER |+

DAY T ouT IN OUT | HRS | MINS
1
2
3
4
5
B
7
8
9
10
11
12
13
14
15 o

Copyright @ 2015 JAKE GUABES MAGGAY. All Rights Reserved.

Figure 11: Form for Attendance Monitoring

Edit DTR

=’

Search

Name [ cL-001] [..] [12KE G. MaGGAY

Month [Fepruany

<] ear [znis

-

Day|AM_IN AM_OUT _[pPM_IN PM_OUT [aMT AMU PMT PMU
»[1 om1o 12112 12112 0524 8:10:00 &M |12:00:00 PM |1:00:00 PM  |5:00:00 PM
2 |o7i1e 12:03 12:03 07:47 8:00:00 AM  [12:00:00 PM_[1:00:00 PM_ |5:00:00 PM
ERNCEES 12:09 12:09 07:18 8:00:00 AM  [12:00:00 PM |1:00:00 PM  |5:00:00 PM

3 Record(s) found...

Figure 12

: Form for Editing of DTR
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3 Record(s) found. .. ——————
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Figure 13: Form and Report for Printing of DTR
Republic of The Philippines
CAGAYAN STATE UNIVERSITY AT LASAM
Lasam, Cagayan
LIST OF PRESENT EMPLOYEES
February 9, 2016
NANE ] GUT N BUT
3 CAEUTAIE, RODEL PULOO AT 336
List of Present Employees ‘ M BUENG. ELMFGSETOWS =%
GERARDOD, CESAR PURFICACION FEE]
RAMIL, RAVLUCK JOV PAGUEL 05 708 74 0575
: : WVADARANG, BERNARD PAAT a7 I T5 5543
Date Ruinbnericy CAPILI, MARCELING DE LEON 0703 201 251 05 00
2192016 - SALAS, ANGELITO BION 0708 1200 TZ00 0336
BEATO, MART ABAD 07.07 (il 1254 0241
WALABAD, CHARLIE LT AL 700 R
FEREL WARLON MANGLO DAVACUS 0778 7102 R 007
VEGA, MARK JOHN GUERRERD 9738 a1 T | |
U, VRGILG AGRPITO 0732 FAL] 714 0514
MUSHI, MANUELITO MACATUGGAL 0732 237 1231 05 17
Prepared by ’V|RG|L|O LIM '] 3 BALTISTA, GARY JOSEPH MARAGGUN 0732 228 231 0510
MAGGAY, JAKE GUABES 0732 200 209 07 1E
SAGUING, JASHIN BALTERD 0732 D 23 0535
FERCIAND, WILFREDD MARCOS 07
— — | [GANET, [EONIDA RAGUTERD 740 708 0 0503
TALAMAYAN, JR.. LUCIANO PANGANEAN 0742 200 23 0503
ALVAREL, ALVIFER OFLANOA 0750 I TE0A 0500
CANTOR, JUDELYH URSUA 9750
SORIAND, ARNGLD DACUYEUY (] 710
SORIAND, MICHELLE PEREZ 7 1230 231 0507
PAGUYO, JERRELDYN RABANEL 1801 1237 238 0507
ORRO, ROMERSON CASTRO 0804 210 210 0522
CATIODAY, VENLYN ILUSTRADG 5510 FE 23| 0514
H . s SANUT. CHERRY CABUTAE Al 307 207 514
Figure 14: Form for Printing of s icmccees ST 73—
SALVA, CATHERINE WARIENO 0813 200 (IRE] 0513
Present Emplo ees GERARDGD, JEFAN UMBLAS AL 18 257 0407
y DOMINGD, JOEL SAUTETA 0815 202 203 0503
BALISI, PAELO MAGLIGAD 1821 [ 235 0500
BAGUIRAN, AMVIE PALNGATAN 0824 218 (AL
AGATEP, JR_ OMNALIOR AGATER 3 HEIl 740 KA
TORFUZ. MADELINE LUSTRADD L) 740 Za0 510
GARCIA, DU MARK TUVACDER R Bl L] 510
List of Absent Employees ‘ M Republic of The Philippines
CAGAYAN STATE UNIVERSITY AT LASAM
Lasam, Cagayan
ire s
sbruary9,
Date [ 9 016 |
= — NAWIE REMARKS
ADDUN, MEE TALAMAYAN
BAUTISTA, JEANE DEVINE REBULTAN
CORTEZ JANLETE RAFAEL
DATU, GERALD DELOS SANTGS
EUSEEID, JOBERT ANCHETA
Prepared by ’\,-"|RG|\_|O LIkA v] TRINGAN, TOMASA C
JUARN, GLICERIO ANDATA
LAFORGA, JOHNNY DOMNGO
MAGULOD, JR, GILBERT CABILANGAN
MALAEAD. CHARMET MAMAAG
— OEISPADO, WILLIAM ACCAD.
; L BCAMPO. FRANCISCO OTING
Figure 15: Form for Printing of |25t
g - g GUEBRAL, DOLORES CALSD
QUILANG, REMEDIOS PAMI TAN
Absent Employees RAMIL, RONABELLE ACOSTA
TAGUBA, MARITO PURUGGANAN
Prepared by
VIRGILIO LIM
Leavs Card in-Charge 2006
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B. Employee Side

Cagayan State ‘University
Lasam Campus

ATTENDANCE
MONITORING
SYSTEM

Copyvaght @ 2015 MEL CUARES MAGGAY AS Faghs Heomrved

Figure 16: Welcome Screen

Biometric DTR Monitoring System @

.| CAGAYAN STATE UNIVERSITY

Lasam Campus

Employee No:
07:17:49 PM  “iriiom
° ° First Name:
Tuesday, February 09, 2016 . :
Middle Name:
Dy AM PM TARDY/UNDER. [=
I ouT N ouT HS | MIng

[== 1 SN ) {0, [ (N0 OVR AN

s

[
=]

.
—

.
%}

Welcome!

Please have your finger scanned for
your Daily Time Record.

.
w

.
o

i
ul

Copyright @ 2015 JAKE GUABES MAGGAY. All Rights Reserved.

Figure 17: Form for Attendance Monitoring

The Biometric Attendance Monitoring System (BAMS) was deployed and was first used for
operation in January 2014. Series of evaluations, revisions and updates were made to achieve its
complete functionality. In addition, the manual system has been totally replaced.

The system is secured and it produces reliable output based on the series of tests conducted.
Accessing its features requires security, hence, it does not allow unauthorized users to access
them. If the Administrator side is launched, the system will require the user to scan the registered
finger for fingerprint validation (Figure 18 to 19). The system will automatically terminate if it
recognizes three consecutive wrong fingerprints (Figure 20).
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User Authentication @ User Authentication User Authentication

B

' 461 Access denied!

\

Please have your finger scanned to Login. Fingerprint does not match. Please try again. et

Figure 18: Login form without ~Figure 19: Invalid scanned  Figure 20: Three consecutive
fingerprint scanned yet fingerprint wrong fingerprint

If it recognizes a correct fingerprint, the main widow containing the menus will appear (Figure
8). The user for Administrator account can access all features of the system such as adding,
editing and deleting of employees’ information and fingerprint, and registration of system users
with fingerprint. Editing of DTR in case the employees have accidentally scanned their fingers
one minute or more after their recorded arrival time is also accessible. Another is printing of
reports such as DTR, list of absent and present employees, and list of employees.

Features in Employee side are intended only to record employees’ arrival and departure time and
to compute the daily tardiness and under time of each employee. Only registered employees are
accepted and allowed in the recording of attendance since the system is using biometric
fingerprint reader for validation (Figure 23).

In addition, the system will trap and stop the recording and computation of tardiness and under
time if it recognizes an unregistered fingerprint. As part of being user-friendly, the system will
inform the user that the scanned fingerprint is not recognized (Figure 21).

Biometric DTR Monitoring System

"
i CAGAYAN STATE UNIVERSITY
e Lasam Campus

Employee No:

07:16:57 PM  estname

First Name:
Tuesday, February 09, 2016
=Y 2y Middle Name: ‘

am Ed TARDY /UNDER il
N I ouT IN ouT HRS MINS

g
g
=

Fingerprint does not match. Please try again. 13
Please have your finger for 14
your Daily Time Record. 5

I B O S Y

| Copyright © 2015 JAKE GUABES MAGGAY. All Rights Reserved

Figure 21: The Employee Side with invalid fingerprint

The system has the capability to control or avoid the recording of departure time that is the same
with the arrival time or rescanning the finger to replace the recorded time (Figure 22).
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Bicenetric DTR Monitoring System

e
. CAGAYAN STATE UNIVERSITY
g Lasam Campus

Employee No: CL-001

07:19:12 PM  testveme: macoar

Tuesday, February 09, 2016 LCELTER el
Middle Name: GUABES

A P TARDY /UNDER. :-i
W Joor | [ our [ mes [ Mins
08:10 12:12 12:12 05:24 (i) 10
07:19 12403 1203 07:47 00 00

DAY

10
11

- 12
Sorry, the transaction is not allowed. 13
Please have your finger scanned for 14

your Daily Time Record. 15 -1

| yrght © 2015 JAKE GUABES M

Figure 22: The Employee side with rescanned fingerpriht

If the scanned fingerprint is correct, the system will capture the current time of the computer,
store it in the database and it will automatically compute the tardiness and under time. The
employee cannot alter the time that has been stored in the database since the Administrator side
requires fingerprint for user authentication and the Employee side doesn’t have this feature. It
will likewise display the image, name and the DTR of the employee in the current month. The
information will still be displayed in the monitor until another employee replaces it (Figure 23).

Biometric DTR Monitoring System =

Employee No: CL-001

07: 1 8: 54 P M Last Name: MAGGAY

Tuesday, February 09, 2016 _F'rSt RErmes 3
Middle Name: GUABES

AM FM TARDY/UNDER [+

Jig] auT IN ouT HRS MINS
08:10 12:12 12112 | 05:24 00 10
07:19 12:03 12:03 07:47 oo 0o

Please have your finger scanned for 14
your Daily Time Record. 15

Caopyright © 2015 JAKE GUABES MAGGAY, All Rights Reserved,

Figure 23: The Employee Side with valid fingerprint

The BAMS can print accurate DTR (Figure 13) using the format prescribed by the Civil Service
Commission (Civil Service Form No. 48).

Based on the actual observation, employees became more conscious about their attendance.
Some employees are setting an alarm in their mobile phones just to meet the prescribed time
integrated in the system. As an effect, employees can serve the clients on time. Likewise, the
system also contributes in improving the employees’ work values.
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5. Conclusions & Recommendations
5.1.Conclusions

The Cagayan State University — Lasam Campus, Philippines (CSU - Lasam) is currently using
the Biometric Attendance Monitoring System (BAMS) and basically, the BAMS has many
advantages. Securely facilitating the monitoring of employees’ attendance is the main advantage
of the BAMS, apart from this, the leave card in-charge will no longer compute the daily tardiness
and under time of the employees. Likewise, the BAMS gives employees’ satisfaction through
reliable DTR and accurate computation of tardiness, under time and hours rendered.
Furthermore, it will also result to positive economic change through prevention of employees’
time theft. As a result, BAMS greatly contributes in providing employees’ ease and improving
work values. Likewise, it has something to contribute in achieving good governance because it
encourages employees to be more punctual.

5.2.Recommendations

The BAMS has been successfully developed and deployed. However, it can be improved to have
better and more advance application. For future improvement, researcher has the following
recommendations:

1) There should be a customized packaging of the BAMS. Instead of using separate computer
peripherals such as keyboard, mouse, monitor, system unit (which contains the CPU) and
the biometric fingerprint reader, the suggested packaging should be all in one. In addition,
you can carry it in a single handling without compromising the features.

2) The BAMS is really helpful in monitoring the attendance of the employees especially for the
leave card in-charge; and it gives ease and it lessens the cost from the government, hence,
the researcher highly recommends that the system should be maintained and sustained.

Acknowledgements

| acknowledge the late Prof. Bernardino M. Allag, Jr. for the trust and strong drive in letting me
develop the system to contribute in the transformation of the Institution. Also, | thank Dr. Gilbert
C. Magulod, Jr. for the commitment, technical expertise and guidance in completing this study.
Likewise, my appreciation to the feedback, comments and suggestions of the respondents as
input in refining the system’s functionality. I also thank my family for the support and
motivation to undertake this study.

References

[1] Salh, G., Mansour, A., Mohammed, M. (2015). Hand Geometric Recognition System based on
Support Vector Machines (SVM). Published in International Journal of Advanced Research in
Computer and Communication Engineering, Volume 4, Issue 3, IJARCCE 2015, pp. 1. Retrieved
February 9, 2016 from http://www.ijarcce.com/upload/2015/march-15/IJARCCE%20107.pdf

*Corresponding author.
E-mail address: jakegmaggay@gmail.com

Http://www.granthaalayah.com ©lnternational Journal of Research - GRANTHAALAYAH [79]


http://www.granthaalayah.com/

