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Abstract

The barcode system is used to automate data collection, eliminating the possibility of hu-
man error. The data obtained through the barcode is generated rapidly. Further, barcode
scanning automatically enters a large amount of data into a system, making it efficient
for recordkeeping and streamlining the records. Previously, Jigme Namgyel Engineer-
ing College (JNEC), had a paper-based registration system. It consumed a great deal
of paper, and time was consumed in long queues while students entered and exited the
campus. Therefore, a QR system was developed whereby users scan outgoing/incoming
QR through Google scanners and fill an online form. The system was also found to be
time-consuming as the user had to punch in details manually and there was also a need
for an internet connection. Although the system did help curb paper wastage. There-
fore, to overcome the limitations of both systems, a Barcode System has been developed,
wherein the barcode present in the user ID card is scanned and the user details are auto-
generated in the system. This system was developed and designed using Microsoft Access
(MS Access). Problem-Based Learning (PBL) methodology was also implemented along
with the System Development Life Cycle (SDLC). The system allows users to view and
print the user record based on department, generate users’ entry and exit reports, and
also sort the report by date. The Barcode system is found to be the quickest and easiest
way for the user to get registered. It is essential because it fulfills the primary role of
keeping the record of outgoing or incoming users faster and easier. The Barcode system
also fulfills the aim of going green by reducing paper wastage.

Keywords— Barcode, MS Access, Problem-Based Learning, Scanner, and System Development
Life Cycle

1 Introduction

Record keeping is the way to store, maintain, and keep track of the current data. Good management
of records will prevent data loss and systematically manage records. Microsoft Access (MS Access)
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is a technology used to record data regularly and it is specifically designed to store a large amount of
data. Previously, the gate system in Jigme Namgyel Engineering College (JNEC) used to maintain
records physically in the registration book. Later this system was replaced by the QR system where
the students had to scan the QR code and manually punch details to get registered before exiting and
entering the college campus. The previous system had many issues where the students had to be in
queues in front of the gate to register and there was a risk of losing data if the register got misplaced.
It was also inefficient due to excessive use of paper and time-consuming procedures. Therefore, to
prevent these problems QR system was introduced, which had its own drawbacks. Users needed
internet to use this system and had to manually fill in their details. To solve the drawbacks of
both systems mentioned above, a system using a barcode was developed. A barcode system is used
to automate data collection through the use of barcodes and barcode scanners. The students and
staff will have to scan their cards and every detail will be generated in the system automatically.
For maintaining the records MS Access is used as it has forms that provide a convenient interface
than Excel Worksheet while working with large amounts of data. The achievement of this barcode
system is that it fulfills the goal of zero paper involvement while getting registered. It also achieves
the goal of saving more time than using the QR scanner. People who will benefit from this system
are the students and staff of JNEC. This system will also create a convenient way for the data to
be collected faster and reduce the work of the users compared to previous systems.

2 Related Work

For the QR system, a 2-dimensional (2D) barcode is used. 2D is a combination of patterns consisting
of squares and dots and it can be only scanned through imagers.

Sources [1] and [4] indicate that unlike 2D barcodes, 1-dimensional(1D) barcodes do not include
images or website addresses, allowing them to be used offline. As per 2] and [3], the major drawback
of the 1D barcode is that it can store only a small amount of data. In this work, the 1D barcodes
are used as it is easier and faster to decode by the scanner.

MS Access is used in the barcode system as it helps to store and maintain all kinds of information.
We can manage data efficiently and analyse large amounts of information that cannot be worked in
Microsoft Excel. It uses an accdb as the default Access file format. According to [5], MS Access also
has an advanced and attractive graphical interface, which makes it ideal for creating, managing,
analysing databases, and producing reports. The disadvantage of MS Access is that if we are using
the old version of MS Access and shift to a new version then data will not look the same due to
compatibility issues.

System Development Life Cycle (SDLC) is a conceptual model used to describe the stages
involved in a project [6]. There are many SDLC models such as the waterfall model, spiral model,
and rapid application development (RAD). All the planning, analysis, design, development, and
testing phases were carried out sequentially while developing this system. SDLC model helped give
a clear view of the entire project since goals are clearly defined. For this system, the SDLC approach
was adopted.

As per [7], they have created an IoT-based platform where they have followed UML method-
ology to enhance the process of understanding the system to be robust. According to [8], they
work with the collaborative technique where they have followed Rapid Application Development
(RAD) to enhance the development process. Similarly for this project, the collaborative technique
is implemented with UML and incorporated into the process of RAD during SDLC.
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3 Methodology

The existing QR system towards the proposed system is shown in Fig. 1. In the earlier system, the
users had to scan the QR code to register for entry and exit from the college. The users had to fill
out the Google form which is time-consuming and there is also a need for an internet connection.
To overcome the limitation of the QR system, we propose a system using the barcode reader. In the
barcode system, the barcode reader reads the barcode present in the user ID card and the details
of the users will be auto-generated from the user table in the MS Access.
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Figure 1: Conceptual diagram

As per [9], the Problem-Based Learning (PBL) concept helps in realizing meaningful knowledge
and skills development. Thus, the PBL Approach was practiced as shown in Figure [2] firstly the
project member discovered the problem in the existing system and brainstormed to get the solution.
The solution was generated based on prior knowledge and then applied the SDLC approach to solve
the problem. The feedback was collected and reflected among team members and implemented for
the betterment of the system.
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Figure 2: PBL Approach Pract
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Figure [3] represents the system development process applied during the development of this
system. In the planning phase, the project team created the task list, resource plan, communications
plan, and initial schedule for the project. In the designing phase, designs were created to achieve
the project result. Depending on the project, the design phase product includes ER diagrams as
shown in Figure [ and requirement definition.

Development Phase

l + !ﬂ

—[ Testing & Deployment
i RN

) v
P=9

Figure 3: System Development Process Applied
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During the development phase, the system developer took the detailed logical information doc-
ument and transformed it into MS Access form and ensure that all of the components function
correctly. In the testing phase, the barcode was integrated to be scanned and the details of the user
were autogenerated in the database table where the testing was done.
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Figure 4: Overview of Data Modelling during the design phase
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4 Result

The barcode system auto-generates the details after the barcode present in the user ID card is read
by the barcode scanner. It is a user-friendly system that allows users to register faster and easier.
This system can be used by anyone since it does not necessarily require a technical person. Figure
[] shows the landing page of the barcode system. There are eight navigation bars present in the
landing page such as Add User, Delete User detail, Edit User detail, Department wise user detail,
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In_Out report, Outgoing report, Incoming report, and Report sort by date. The barcode present
in the user ID card will be read by the barcode reader and the user ID number will be generated in
the textbox.

e T
-

Figure 5: Landing page

The ‘Out’ radio button indicates that the users are going out of the college and the ‘In’ radio
button indicates that the users are entering the college. The security guard will scan the barcode
present in the user ID card. After the barcode is read, the user ID number will be displayed and
the security guard will select the In or Out radio button. The ‘Add Record’ will add the entry and
exit records of the users into the database. The ‘Export All Report to Excel’ button will export
all the details of incoming and outgoing users in Excel and this report can be sent to those who
need it. Fig. 6 shown below will be displayed when clicking on the ‘Department-wise user detail’
tap. It has a drop-down button that contains the name of all the departments and programmes.
While choosing a particular name, details of all the users will be displayed based on the selected
drop-down.

58 n out Form == Department_Wise_Farm

Form View

W © Type here to search % [o = - e a " @ ‘ ' ’T‘,H"F o~z EL';'SG 12“:6',:;2 $|

Figure 6: Department wise user detail
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The ‘In Out report’ button will generate the report of incoming and outgoing users altogether.
As you click on the ‘In Out report’ button, Fig. 7 shown below will be displayed. The ‘0’ status
indicates the outgoing users and the ‘1’ status indicates the incoming users. The system allows users

to print the report by clicking on the print button.
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05210224 Karma Jigme Wangchuk Dip.in CSN 05210224 jnec@rub.edu.bt | 10/29/2022 5:18:59 PM |
00002021 Dr. Tshewang Lhendup Management tshewanglhendup.jnec@rub.edu.bt | 1 10/30/2022 5:21:00 PM‘
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Figure 7:

Department wise user detail

The ‘Report sort by date’ tap will generate the report based on the incoming and outgoing date
of the users. You can select the date by clicking on the calendar icon and then clicking on the search
button. The details of the users will be displayed based on the date of users coming in and going

out of the college.
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Figure 8: Report sorted by date
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5 Discussion

The inconveniences found in the system used by the college were solved by developing the barcode
system. The students and staff no longer have to punch their details manually and need not have
to wait in queues with internet connection. Moreover, it is less time-consuming as students have
to only scan their cards while going out and coming into the college. The main advantage of the
proposed system is that it allows real-time data to be collected accurately and rapidly. It enables
fast data entry operations with fewer errors. Some of the possible drawbacks could be not having
auto-read and write capabilities. It is labor intensive as it requires to be scanned individually and it
is susceptible to environmental damage since scratched or crumpled barcodes may cause problems
while scanning. However, the system has led the college to eliminate the possibility of human error,
whereby the details of the students and staff including the date and time are stored when the barcode
reader is used. The system allows to view and print the record of users going out and coming into
the college based on certain conditions. It also allows to export the report to MS Excel and send it
to the required personnel. This barcode system can be implemented by other colleges and schools
in the future.

6 Conclusion

The existing QR system includes drawbacks such as manually punching the data, the need for the
internet, and a time-consuming system. To eliminate the drawbacks of the QR system and paper
registration system, a new system known as the barcode system was developed. This system was
developed based on the PBL approach whereby a problem in the existing system was discovered
and a solution was brainstormed based on prior knowledge of the project member. The barcode
system helps us to achieve the goal of having a paperless registration system and going green. In
the proposed system, the barcode present in the user ID card is scanned by the barcode reader
and the information is autogenerated making the information more accurate. This system uses MS
access to maintain the data of the users. This system eliminates the possibility of human error and
make registration faster. The system can be extended to an attendance system and other similar
functions.
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