International Journal of Computer Science Engineeng I RA N S
and Information Technology Research (IJCSEITR)

ISSN(P): 2249-6831; ISSN(E): 2249-7943

Vol. 5, Issue 2, Apr 2015, 7-14 S I E I_ I_A R

© TIPRC Put. Ltd. « Journal Publications » Research Consultancy

AUTOMATED BLUETOOTH ATTENDANCE MANAGEMENT SYSTEM

SOURABH GAVADE, PINKEY ATWAL, ZUBIN KHAN, VISHNU RA J PILLAI & BILKIS CHANDARGI
Department of Information Technology, SavitribauRhPune University, KJ's Educational Institute,

Trinity College of Engineering and Research, Hawalne, Maharashtra, India

ABSTRACT

This paper provides an idea for automated atteredlamenagement system using Bluetooth and Cloudhdn t
current scenario of companies and large organizatadtendance is marked using RFID technologiesnéiric systems
and in some places, manually. Also payroll caléotats handled by employees themselves. The prabsgstem in this
paper uses Bluetooth technology provided in ceflf@s to mark attendance as well as payroll caionla@nd employee
tracking in company premises. The system identifiespotential use of Bluetooth and Cloud compuptadform to keep

employee’s records and to efficiently store andee¢ the same for evaluation.
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INTRODUCTION

Manually marking the attendance and analysing tbekivg hours and productivity of employees candmidus
and time consuming. Automating the process wilkesavot of human efforts and time as well as insireaproductivity of
the employees involved in the process. After immatation the system would automatically mark evemyployees
attendance registering records with timestampsutate the pay for each employee depending onithe ttilised for
working in office and would also help managersalgsing the employees reports based on informatiomided by the

system. Bluetooth Attendance Management Systenrsadhe requirements of a company in following area
* Manpower analysis
« Day-to-Day attendance monitoring
e Maintaining Statutory Registers
e Monitoring of leave records
+ Calculation of overtime
» Transfer of relevant information to payroll depagtih

RELATED WORK

The data of heterogeneous form collected from warisources by sensors are used in various real-time
applications. In this application we will be usiitgfor attendance marking and tracking purposes @®hly main pre-
requisite would be that an employee should keep Bleetooth on at all times while they are in cang premises.
We choose Bluetooth because the range of Bluetwbtbh is normally available in cell-phones is ardutD meters or

approx. 32 feet and also has comparatively very fEsver consumption. The interaction between thenes and the
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server will be through access points and will biei@tServer interaction and will be asynchronoud aevent driven with
the access points scanning for Bluetooth devicesteatly. Previous works done using RFID and bisimelstems focus
only on marking the attendance but this system @desd to store the data in the form of recordsgisihich personal
reports for each employee will be generated. Censid the scope of the project the proposed systdihave limited

data which is will use MySQL as the database mamageé software. The storage will be done on Cloudrtable easy

accessibility and scalability if and when needed.
PROPOSEDSYSTEM

In Bluetooth Attendance Management System, Blubt@obvides connectivity between the end devicesclwhi
will be the cell phones with the access pointsaséd at various areas in the premises of the compHme use of
Bluetooth makes sure that the device doesn’'t nedzktconnected to the access points to be ableotide its hardware
address and also it reduces proxy attendance dteltmited range. For our proposed system we kéllusing Bluetooth
2.0 for our project. The access points will be aaad to the server through internetwork which umtwould be
accessing the database stored on Cloud. Cloud wenddhle access to data in case there are diffbranches of a

company located at separate physical locationsefisaw for storage of big data.
*  Architecture

The above diagram represents the proposed architefdr our system. This system automates the detere
marking system of a company. But with our systemwilé also be able to automatically generate thgrpla of the
employees of a company as well as analyse howahegpending most of their time in the office prasi It will also
help us in tracking employee location inside pre&wmisJsing these methods we would be able to malepart using
which we can improve the productivity of the workemnd hence the company. Automation of this whodegss means

saving a lot of employee’s productive time and vmakl. Due to this employee can focus more on prodlated work.

In Figure 1 the main components are Bluetooth ethiphones/smartphones, access points, the nettbark,

server which will be hosting DBMS software and serapplications and cloud which will be used farage purposes.

- Graphical Track Analysis

[~ Attendance Reports.
|- Payroll Calculations

£ Acquisition Of Employer Track Information
~ Transmission Of Track Information To Server
~ View Attendance Data

Client Application

Figure 1: Architecture of the Proposed System
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Bluetooth enabled phones will be used as the unidemtity of each employee. Since the MAC Addrekthe
hardware present in the phone is unique worldwidewill use it for marking attendance. Every emgleynust keep their
Bluetooth ON while entering the office/company piggs. There will be access points enabled in alividrious separate
areas of the company. This factor helps us in eyegldracking in the company. The access points ttabe Bluetooth as
well as internet enabled (WIFI or Cabled Network)r the scope of our system, we are using laptepscaess points.
Upon entrance of an employee the access pointdsikct the Bluetooth device (personal smartphort@shawill be
already registered with the company) and retrigneMAC address of the device. It will then send dldelresses of the
devices it has just scanned via internetwork tostwwer. This process will keep repeating for thebe duration of office
timings.

The Server will have a DBMS on it. When detailsnfrall the access points will be received by theeserit will
access the database and will match the detailsvegtand the details stored in the database. Iti#ails match then a
new record will be created for marking the attermdamf the employee, otherwise the received datégnsred.
Administrator working on the server will have pladges for making certain changes in case of emerggisuch as if an

employee’s device is not working etc. Also repavils be generated using application present orstheer.

The server accesses the database present on Tlmideason we are using cloud is mainly large gocapacity
and accessibility. If a company has different brescat different physical locations and employeedfer takes place,

then employee personal data should be accessilifeany location if they have connectivity to thevse.

The data coming from a single large company wilhige as there are thousands of employees arenpaast
their everyday attendance and tracking informatidhuse a lot of storage space. So during actogdlémentation of the
system we will have to use Hadoop considering igedhta and MongoDB/MySQL for database managenfdet the

hardware requirement to support this much datadvalsio be higher than usual to support large amoiutiata flow.
Multi-Tier Diagram
The proposed system can be divided into 3 tieraiyallient, Business Logic and Database Tiers.
Figure 2 shows the structure of the multi-tier &edture.

« Client Tier: This layer represents the application which willused by the user to access the information stored
in the database. The main components are the BIBlhetooth Devices and the access points. Thet@itie
MAC address of the Bluetooth Devices (smartphoméitpe scanned by the access points and will loe &ethe

business logic tier.

Figure 2: Multi-Tier Diagram Showing the Layers andthe Services Working under them
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e Business Logic Tier: The information scanned by the access points wllsbnt using java application to the
backend services. In this process we use ClienteBéogic by using web services. We are using Gistsserver
for linking client and server.  The servlet wihlen be responsible for retrieving and transferiiformation to

and from the database.

» Database Tier: The database tier is mainly responsible for stoxdg#atabase and retrieval of information from
the stored data. All the DDL and DML commands fbe tdatabase will be executed on the Server by the
Administrator. The data will be stored on a clowdvsr, so that it can be accessed by all the besnch a

particular company. We will be using MySQL for Diaége Management.
Block Diagram

To understand the functionality of the proposedesyis[Figure 3], let's take an example of an Orgatiim.
Each organization consists of several departmemdsitaconsists of several workspaces each of wigchmapped to
Employee. Each department has an Access Point (AB¥ans for all the Bluetooth devices and it taklee hardware
address and MAC address from the scanned devites iT fetches Employee Information from the alseatbred table

and then store data into database. The transmissitie data from client side to the server sidgose in the network.

In the proposed system, we are using GlassfisheBand JAVA (Servlets). Server searches the infaomdrom
the database and matches employee record witinfbatation. Servlets are used for the client secaanmunication and
objects are passed to and fro using object seataiz concept. Performance of the system will ddpem the Server as

well as other hardware being used being used.

A company is a distributed system and might haeadines at various physical locations. The Admiaistrhas
access to all the records of the employee whicludes his/her working hours, break timings, pag;diéave records etc.

So if any employee wants to check his/her datardscahey can directly contact the administratortifie same.

Employee personal information and attendance recard stored in the database. We are using MySQ@L fo
database management and JDBC, JAVA collection ARdtore the data records. MySQL is an open sowelional

database management system.

For the better accessibility and mass storage lothal data, we are using CLOUD. SOAP is the prdtoco
specification we will be using to implement webwees. SOAP and XML are used in the system for arging

information in the client-server model. The semweuld keep updating new information in the cloutbttase periodically.

Logical Structure

Figure 4 represents the scenario of a sample offieach on a single floor. This will give us anadef the
placement of the access points and enable usitieetfy track an employee around the office. Attence will be marked
when an employee enters through the entrance. Asrgoloyee moves around In the office area, the mewt can be
tracked. This will also enable the admin/managekdep a track on their employees. Also for secupitlyposes and
preventing false attendance marking, a webcambegilinstalled at the entrance to take random sdneénsvhich can be

checked anytime.

The logic behind keeping multiple access points asithg Bluetooth is that we should be able to traok

employee around the office and also analysis camdge on the time spent by employees in differesds This would
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also help us in increasing the productivity of werk force. The system automates the process efiddince marking, and
based on each employee’s attendance, their payilblbe calculated. Also monthly reports will berggrated which will
be handed over to respective department manageas$essment of people working under them. Therrepalysis will

follow a hierarchical method, moving from juniotsdenior posts in a company.

This will save a lot of time and human efforts immagement area of a company. The only pre-requitthis

would be that every employee must keep their Bhibtswitched ON at all times inside the office pises.
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Figure 3: Block Diagram of the Components of the Ryposed System

Figure 4. A Sample of the Logical View of Various locations of the Office
Area with the Dots Representing Access Points

Workflow Diagram

Bluetooth Attendance System is software which #iee¢ the attendance for Employee who all are aiailim
office. [Figure 5] First it takes the attendancel dnen it saves data in to the MySQL database seltvalso tracks the
employee, its exact location though the accesstqoinscans for all the Bluetooth devices and ttaes the hardware
address (MAC) from the scanned devices. In seivéatéthes Employee information from the alreadyresfotable and
check whether the information received from the ileoimatches with the one stored in the servert mhatches then the
data is stored in the server. We have also desigiiednodule in which, payroll and attendance amagking of the

employee is done with the help of access point. drgect also consists of module which will caldaléhe daily working
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hours and attendance.

CONCLUSIONS

We have learned that using Bluetooth, Java appitaitand database management systems connectedavith
we are able to record, manipulate, store and pethe data of the employee on demand to increasprtductivity and
reduce time spent in paper works. The system weeawreloping is a prototype of which can be impletedrin companies
where the system will automate the entire procesgréat extent and also provide security for prakgndance on full
implementation. We also learned that by using nevessions of Bluetooth (Bluetooth 4.0) we can fartheduce the
power consumption of the cell phone battery. Theeefour project “Automated Bluetooth Attendance Eigement
System" is very user friendly and this system isyet use. By using Cloud form of storage we caovigle easy
accessibility and on-demand storage capacity.sih @roves to be much cost efficient compared tangugf physical

storage. This system also reduces the paperworlireefj for attendance management, payroll calculatieport

generation and employee analysis.
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Figure 5: Workflow Diagram
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