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Foreword

The papers compiled in these e-proceedings are papers presented online at Technology,
Science, Social Sciences and Humanities International Conference 2022 (TeSSHI 2022) held on
30 June 2022 at Universiti Teknologi MARA (UiTM) Cawangan Kedah, Kedah, Malaysia. With
the theme, Reengineering Knowledge and Creativity for Global Excellence, the conference
has brought together presenters of diverse background who shared their conceptual and
empirical papers in broad areas that are subsumed under the fields of Technology, Science,
Social Sciences and Humanities. These e-proceedings comprise current researches that were
undertaken with the rigorous endeavour of knowledge enhancement to ensure that the world of
academia will continue to flourish. It is thus hoped that readers will significantly benefit from

knowledge contained in these proceedings.

TeSSHI 2022 and these e-proceedings would not have been possible without the great efforts
from the presenters, and the generous support from the TeSSHI 2022 committee members and
the Rector of UiTM Cawangan Kedah, Prof. Dr. Mohamad Abdullah Hemdi. A heartfelt gratitude
is extended to all involved. It is hoped that these e-proceedings will be an impetus to stimulate

futher studies and research that benefit the society at large.



10

12

13

Technology, Science, Social Science & Humanities

International Conference 2022

J

A Conceptual Paper on Factors That Affect the Shariah Compliance
Auditing Among the Islamic Financial Institutions in Malaysia
Saifulrizan Norizan & Marjan Mohd Nor

A Qualitative Study of Entrepreneurial Intention Among UiTM Kedah
Accounting Students During Covid-19 Pandemic

Mazlifa Md. Daud, Noora'in Omar, Muhammad Hariz Hamid, Mohd Hafiz Hashim &
Anwar Johari

A Review on By-Laws of Alor Setar City Council
(MBAS)
Nor Zaini Zainal Abidin, Nur Irinah Mohamad Sirat & Nurul Mazrah Manshor

Accounting For Agriculture in Malaysia: A Special Attention to
Aquaculture
Saifulrizan Norizan, Mohd Halim Kadri, Zarina Abu Bakar & Juyati Mohd Amin

Age-Friendly Environment for Older People: Challenges and Plans
Noorlailahusna Mohd Yusof & Suziana Mat Yasin

Aplikasi Inovasi E2 Kit 1.0 Dalam Proses Pengajaran Dan Pembelajaran
Litar Asas Elektrik
Siti Rohaiza Zainol, Noor Aziana Abu Taib & Wan Nadirah Rosli

Basic Of Differentiation Using Three Alternative Approach in Seberang
Perai Polytechnic
Siti Faridah Ismail, Rosila Adnan & Rohani Hamsan

Bio Natural Food Seasoning from Eugenia Cephalanthum Using
Dehydration Method
Hidayah Julaihi, Theivya A/P Santhanasamy & Felicia Bong Lee Chen

Cabaran dan Masa Depan Muzium Negeri Kedah
Juaini Jamaludin

Co-Integration Between Malaysia Stock Market, ASEAN and ASEAN
Plus Three Countries During Pre and Post 14th Malaysia’s General
Election: A Short Run Analysis

Anas Fathul Ariffin, Muhammad Akmal Hakim & Muhammad Hilmi Samian

Computer Science Students’ Learning Preferences, Mental Health, And
Emotional Issues During Pandemic Covid-19 While Moving Towards
Endemic

Ahmad Faiz Ghazali, Noor Azrin Zainuddin, Ahmad Kamalrulzaman Othman &
Yusnita Sokman

Customer’s Satisfaction: The Role of Food Quality, Service Quality and
Ease of Website in Online Food Delivery
Nur Afifah Aliah Husaini, Norhamizan Hamir, Rashid Salleh & Zamri Ahmad

Digital inheritance: Legal Challenges in Malaysia
Nor Azlina Mohd Nor & Ahmad Shamsul Abd Aziz

21

27

34

40

50

60

68

72

78

86

98



14

15

16

17

19

20

21

22

23

24

Technology, Science, Social Science & Humanities

International Conference 2022

J

Digital Literacy: Presentation Made Easy with ACE
Alice Shanthi, Nur Izzah Jamil, Sheela Paramasivam, Siti Noor Dian Ahmad &
Mohd Nur Fitri Mohd Salim

Diploma Students' Perceptions of Online Assessment: The Anchor
That Holds Them in The ESL Classroom

Jaqueline Susan Rijeng, Imelia Laura Daneil, Kimberley Lau Yih Long,

Tang Howe Eng & Christine Jacqueline Runggol

Evolusi Tadbir Urus Dan Perundangan Wakaf Di Malaysia: Satu
Analisis

Rohayati Hussin, Mohd Zulhelmey Abdullah, Afiffudin Mohammed Noor &
Farahdina Fazial

Exploring Strategies to Reduce Adolescents’ Involvement in Risky
Behaviours from The Perspective Of A Probation Officer

Lina Mursyidah Hamzah, Sharifah Muzlia Syed Mustafa, Nurul Fitriah Alias &
Norazah Abdul Aziz

Factors That Lead to Poor Mental Health of Social Media User among
UiTM Kedah Degree Students

Nur Elisa Agila Amir Yusrie, Sarah Sabir Ahmad, Azfahanee Zakaria &

Mhd Azmin Mat Seman

How The Covid-19 Pandemic Has Increased the Risk of Compulsive
Buying Behaviour And Online Shopping Addiction For Apparel
Purchasing In Malaysia: An Overview Of Generation Y And
Generation Z

Normaziana Hassan, Basitah Taif & Rosita Mohd Tajuddin

Hubungan Antara Impak Teknologi Maklumat Dan Budaya Organisasi
Dalam Kalangan Kakitangan FRIM

Nor Arinah Mohamed Zemudin, Muhammad Badri Ishak, Nurul Madiha Mohd Ilham
& Wan Nur Syazmira Wan Suhaimi

Inhibiting Factors to Successful Virtual Teaching and Learning in
Engineering Science Topic from the Perspectives of Polytechnic
Lecturers

Nurul Ain Saipudin, Noorul Amilin Saipudin & Nornazira Suhairom

Inovasi Sosial Melalui Program Akademik Intensif untuk Pelajar STPM
Aliran Sains Tercicir

Marinah Muhammad, Wong Hie Ling, Aainaa Syazwani Mohamad Amir Hamzah &
NoorJanatun Naim Jemali

Investigating the Usefulness of TikTok as an Educational Tool in
Learning Chemistry

Nur Farha Shaafi, Mohammad Mubarrak Mohd Yusof,

Nurul Nabilla Mohammad Khalipah & Norhazly Mohd Hanif

IPQUEUE: Indoor Premises Control Using Quick Response (QR) Code

for Covid-19 Pandemic
Mohd Suffian Sulaiman, Zuraidah Derasit & Sharizah Shahar

~ 11~

106

115

125

142

147

155

168

174

183

187

200



25

26

27

28

29

30

32

33

34

35

36

37

38

Technology, Science, Social Science & Humanities

International Conference 2022

J

Kajian Arah Kiblat Liang Lahat Lama Bagi Tanah Perkuburan Islam
Syed Idrus Syed Salim & Nor Asmadi Asri

Keberkesanan Kaedah Masa Hakiki Sistem Penentududukan Sejagat
Dalam Penubuhan Stesen Kawalan Kerja Ukur Tanah
Asiah Abdul Satar, Nor Azme Nordin & Sulzakimin Mohamed

Kesediaan Pensyarah Sains Kejuruteraan Dalam Pelaksanaan Mini
Projek Secara Hibrid Di Politeknik Tuanku Sultanah Bahiyah
Nur Elyani Musa, Shamsul Arif Ismail & Azlina Hassan

Keunikan Partikel ‘Lah’ Dalam Terjemahan Surah Yasin di Malaysia
Mohd Sufian Ismail & Anida Sarudin

LEVs As an Assessment Tool for Affective Domain In
Laboratory Courses For Diploma In Civil Engineering
Narita Noh, Noor Raifana Ab Rahim, Nur Zaidani Wati Mohd Darwis & Juwita Asfar

Measurements of Customer’s Satisfaction towards Courier Services in
Malaysia during Covid-19 among Students in UiTM Kedah

Siti Nursyahirah Zaffendee, Sarah Sabir Ahmad, Azfahanee Zakaria &

Mhd Azmin Mat Seman

Measurements Of Depression Level Among Students in UiTM Kedah
Adlin Mohd Anizam, Sarah Sabir Ahmad, Azfahanee Zakaria &
Syed Mohammed Alhady Syed Ahmad Alhady

Media Arts as An Art-Based Interventions in the Institutional Care
Environment
Raja Eda Shabina Raja Raimie, Mohammad Kamal Sabran & Nur Zaidi Azraai

Mengatasi Kesalahan Umum Yang Pelajar Lakukan Semasa Menjawab
Soalan Peperiksaan Sains Kejuruteraan
Nur Azilina Abdul Aziz, Koa Chee Hoon & Siti Aishah Azmi

Pelaksanaan Wakaf Air di Malaysia: Satu Tinjauan Tadbir Urus Dan
Perundangan

Nurul Mazrah Manshor, Rohayati Hussin, Syatirah Abu Bakar,

Nur Irinah Mohamad Sirat & Salmah Roslim

Pembangunan MOOC Bagi Kursus Foundation Mandarin (Level Il)
Berpandukan Model ADDIE
Ting Hie Ling

Pengaruh Budaya Merantau Terhadap Evolusi Seni Bina Rumah
Tradisional Negeri Sembilan, Malaysia
Mohamad Hanif Abdul Wahab, Azizi Bahauddin & Nor Aniswati Awang Lah

Pengesanan Graduan Kolej Komuniti Jelebu Ketika Pandemik Covid-19
Noor Aziana Abu Taib, Siti Rohaiza Zainol & Zainatul Fakih Zainon

Penggunaan iPad Dalam Menambakbaik Interaksi Di Kalangan

Pensyarah Dan Pelajar Bagi Kursus Matematik Kejuruteraan 1
Mohd Syukor Che Omar & Azlina Hassan

~iii ~

213

220

229

238

246

256

264

270

279

288

294

302

313

317



39

40

M

42

43

44

45

46

47

48

49

50

51

Technology, Science, Social Science & Humanities

International Conference 2022

J

Penggunaan Video YouTube Dalam Pengajaran dan Pembelajaran
Bahasa Mandarin: Satu Tinjauan Awal
Lee Chai Chuen & Nor Azrina Mohd Yusof

Penguatkuasaan Undang-Undang Dalam Menangani Penyalahgunaan
Media Sosial di Malaysia
Ahmad Shamsul Abd Aziz & Nor Azlina Mohd Nor

Penyampaian Amalan Pengajaran Dan Pembelajaran (Laboratory Work)
Secara Atas Talian Terhadap Pembelajaran Pelajar Diploma Geomatik
Politeknik Sultan Haji Ahmad Shah

Nur Aisah Ab Moin & Asiah Abdul Satar

Pelaksanaan Ujian Pra Sebagai Alternatif Untuk Meningkatkan
Pencapaian Markah Pelajar Bagi Kursus DBM20023 Matematik
Kejuruteraan 2

Siti Norhazlina Shafie & Rosila Adnan

Persepsi Pelajar Terhadap Penggunaan E-Book Dalam Menyelesaikan
Tugasan Kajian Kes
Farah Abdul Malek, Rohaida Abu Bakar & Liyana Murni

Promoting Learner Autonomy Through Online Global Interactions
Among ESL Students
Sharina Saad, Rafidah Amat & Nor Asni Syahriza Abu Hassan

Remote Learning in The Time of Post - Covid-19: The Conceptual
Framework of An Interactive PdPR For Primary School Via Visual Basic
Programming

Aslina Omar, Samsiah Abdul Razak, Nur Insyirah Mohamad Radzi &

Ini Imaina Abdullah

Strategi Pembelajaran Bahasa Melayu dalam Kalangan Murid Cina di
Sekolah Jenis Kebangsaan Cina
Wee Kee Quan, Zamri Mahamod & Shamsul Aizuwani Nawi

Stres Dan Kepuasan Kerja: Analisis Inferensi Faktor Gender Dan
Status Perkahwinan Dalam Kepuasan Kerja Pensyarah IPG
Punitha Muniandy, Khairani Zakariya, Azhar Mohd Ali & Ahmad Sukari Mohamad

Student Satisfaction of Public Transportation at UiITM Kedah
Muhammad Azizi Azizurrahim, Sarah Sabir Ahmad, Azfahanee Zakaria &
Mhd Azmin Mat Seman

Sustainable Smart Retirement City: A Concept Paper
Nazmi @ Nazni Noordin, Zaherawati Zakaria, Mohd Zool Hilmie Mohamed Sawal,
Mohd Syahmizan Azmi & Adnan Aminuddin

Teknik Retorik Lafaz-Lafaz Berkaitan Dengan Syaitan Dalam Al-Quran
Muhamad Khairul Anuar Zulkepli, Burhanuddin Wahab, Ahmad Fauzi Yahaya &
Mohd Zulkhairi Abd Hamid

The Determinants and Impact of Social Media Content on Consumer

Engagement
Marha Abdol Ghapar, Azlina Shamsudin, Nazlin Emieza Ngah & Nur Dalila Adenan

~iv ~

328

333

343

351

359

365

380

385

397

408

17

425

438



52

53

54

55

56

57

58

59

60

61

62

63

Technology, Science, Social Science & Humanities

International Conference 2022

J

The Distraction That Affects Students Focus
Nur Khalyda Kamarol Hisham, Sarah Sabir Ahmad, Azfahanee Zakaria &
Syed Mohammed Alhady Syed Ahmad Alhady

The Effects of Varying the Duty Cycle to The Output Voltage in Buck
Converter
Nurhazwani Saleh

The Impact of i-Pulih Model Towards Methamphetamine Addicts
Recovery in PUSPEN Tampin, Melaka

Muhammad Dhamir Audi Azizul, Wan Munira Wan Jaafar, Azlina Mohd Khir &
Samir Muhazzab Amin

The Implementation of National Education Assessment System in
Malaysian Primary Schools
Shanusi Ahmad, Nor Hasnida Che Md Ghazali & Mohd Nazir Md Zabit

The Influence of Leadership Style on Lecturer’s Performance
Azlina Shamsudin, Nalin Emieza Ngah, Marha Abdol Ghapar & Nur Dalila Adenan

The Internet Addiction (IA) Among Youth Generation
Muhammad Arif Ikhwan Aminuddin, Sarah Sabir Ahmad, Azfahanee Zakaria &
Mhd Azmin Mat Seman

The Relationship Between Curricular Activities Among Students’
Leadership

Syarifah Nur Bahirah Syed Jamalulil, Sarah Sabir Ahmad, Azfahanee Zakaria &
Syed Mohammed Alhady Syed Ahmad Alhady

The Role Entrepreneurship Education in Moderating Intention to Be An
Entrepreneur Among Students With Learning Disabilities In Malaysia
Nazlin Emieza Ngah, Nur Dalila Adenan, Azlina Shamsudin & Marha Abdol Ghapar

The Usage of Open Green Space (Planting Strip Area) at the Perimeter
of Terrace House Unit by The Residents: Case Study in Taman Sinar
Intan, Sungai Petani

Mohd Zikri Mohd Zaki, Nurul Izzaty Zulkipli, Ahmad Faisol Yusof &

Tajul Edrus Nordin

The Use of Scaffolding in Helping Students Complete Tasks That
Require Higher Order Thinking Skills

Syakirah Mohammed, Fathiyah Ahmad @ Ahmad Jali, Robekhah Harun &
Sharina Saad

Time Passed and How Much Time Is Left? A Study on Motivation to
Graduate on Time (GOT)
Nur Dalila Adenan, Marha Abdol Ghapar, Nazlin Emieza Ngah & Azlina Shamsudin

Underground Mapping for Islamic Mausoleum
Syed Idrus Syed Salim, Nor Azme Nordin & Sulzakimin Mohamed

446

455

462

473

481

487

493

504

51

525

537

546



Technology, Science, Social Science & Humanities

International Conference 2022

IPQUEUE: Indoor Premises Control Using Quick Response
(QR) Code for Covid-19 Pandemic

Mohd Suffian Sulaiman
Faculty of Computer & Mathematical Sciences,
Universiti Teknologi MARA, Shah Alam, Malaysia
suffian@tmsk.uitm.edu.my

Zuraidah Derasit
Faculty of Computer & Mathematical Sciences,
Universiti Teknologi MARA, Shah Alam, Malaysia
zuraidah.derasit@tmsk.uitm.edu.my

Sharizah Shahar
Faculty of Computer & Mathematical Sciences,
Universiti Teknologi MARA, Shah Alam, Malaysia
ayjazlu@gmail.com

ABSTRACT

Most queue or crowd management is done manually. Due to the COVID-19 pandemic, lack of
technique that employing a system number or traffic control to assure visitors' admission based on
the minimum limit set for the control measure. Furthermore, manual approach control results in an
inefficient and the visitor need to write their data in book record by touching it. Therefore, an IPQueue
as indoor premises controls mobile application is proposed to optimise human handling using QR
codes. By using IPQueue, visitors must scan the QR code displayed in front of the premises. The
IPQueue will recognize and authenticate the visitor’'s presence and then join the queue. The visitors’
data will be captured and stored in the database and the queue number will be increased and
displayed on the screen monitor and apps. If the queue number is not over the limit, the visitor can
enter the premises. Otherwise, the visitor need to queue until the existing visitor exit the premises.
The visitors who want to leave the premises need to click the check/queue out button to make sure
the visitor's reminder number will be added in the IPQueue. The IPQueue also has a feature to
generate QR codes for the premises owner. The results show that the IPQueue can speed up and
save time on the queue process and implement the contactless approach successfully. The creation
of IPQueue during the pandemic era will improve and optimise the efficiency of premises operation,
especially for the well-being of people in monitoring and complying with COVID-19 standard
operating procedure.

Key Words: quick response (QR) code, COVID-19, queue number, indoor premises control.

INTRODUCTION

The world was rocked by the COVID-19 or coronavirus endemic, which spread globally after
the first case was discovered in Wuhan, Hubei, China, in mid-December 2019 and was eventually
recognised as a pandemic by the World Health Organization (WHO) in March 2020 (Jamie, 2020).
The greatest cluster in Malaysia was later linked to a religious gathering in late February, resulting
in a major surge in local cases as well as cases being exported from neighbouring countries. As a
result of the tremendous increase in cases, the Movement Control Order (MCO) was implemented
(Malaysian National Security Council, 2020). MCO uses specialized laws to prevent epidemics from
spreading, including a complete ban on people's mobility and assembly in the country. Public
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markets, grocery stores, convenience stores, and supermarkets that sell everyday essentials are
allowed.

Following this, the Malaysian Ministry of Health (MOH) implemented social distance as one of
the strategies to mitigate the pandemic's effects, as recommended by the World Health Organization
(WHO) (World Health Organization, 2022) and introduce MySejahtera, an app that uses the QR
code as the primary medium to track COVID-19 by encouraging users to identify their COVID-19-
related health concerns (Government of Malaysia, 2020) by automatically registering visitors for
contact tracing tracking records.

The introduction of movement control restrictions and social distancing intended at decreasing
interactions between people in the larger community (Wilder-Smith & Freedman, 2020), however,
did not control visitors' admission into the small premises in an organised and uniform manner.
Visitors are manually entered into a queue and must wait their turn. As a result, a proper mechanism
for controlling guest admission is practically required.

Being in premises with a crowded situation is an issue with new norms where social distancing
is emphasized in almost all places in society with the minimum limit of visitors has been enforced.
The immense problems are the use of check-in through the existing application, MySejahtera, which
is only intended to record the presence of visitors but does not control the turn or entry of visitors.
Most premises still using a manual approach to give a turn to visitors by providing a number card or
tag as traffic controller to ensure the entry of visitors is based on the minimum limit that has been
set for the control measure. This approach has not yet fully adopted social distancing or contactless
as expected. As a result, the solution proposed in this paper is to create a robust queue system
using existing technology, such as QR Code technology, that can increase the efficiency in
controlling visitor movement and making each business premise more organised and manageable.

RELATED WORKS

Barcode technologies have become a popular and efficient method of encoding machine-
readable data. As an optical imaging device is equipped with a smartphone camera, today's
technologies can grow with smartphone camera technology that can read the barcode. Several
barcode symbologies, such as numeric-only barcodes, alpha-numeric barcodes, and two-
dimensional (2D) barcodes, can be grouped into one of a few primary kinds. In this project, 2D
barcodes will be examined in further depth.

Two-dimensional (2D) Barcodes

Two-dimensional (2D) barcodes use symbols and two-dimensional structures to represent
data. They're like linear 1D barcodes, except they can display more data per unit area. 2D barcodes
have some of the newest barcode types, including the PDF417 and the QR code. Another significant
benefit of 2D barcodes is their bug-defeating formula. These codes are meant to keep data intact
and scannable even if they are broken, damaged, or corrupted. 2D barcodes are suited for more
intensive, fast-paced scanning applications because of their capabilities. In this case, the focus is
on the QR code in greater depth.

A. Quick Response Code

The Quick Response Code (QR code) is a two-dimensional (2D) barcode that visually displays
features in the shape of a bar and spaces in two forms of the model. Model 1 is the root QR code,
with 14 (73 x 73 modules) being the largest type of QR code, capable of storing up to 1,167 numbers,
while Model 2 is a variation of Model 1 with 40 (177 x 177 modules) capable of storing up to 7,089
numbers (Rajesh et al., 2018). The barcode reader must be used to read the barcode, but now it
can be read using the camera on any smartphone available. Toyota's Denso Wave division invented
the QR code in 1994, and it was first used to track inventories in automotive components production
(Denso Wave Incorporated, 2022). QR codes are also employed in a variety of other industries, such
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as commercial tracking, entertainment, and in-store product labelling, all of which are geared at
smartphone users as shown in Figure 1.

0
0

Figure 1 Example of QR Code

B. Datamatrix Code

Datamatrix code is commonly used to label small objects, items, and records. It is ideal for
minimal logistical and industrial products due to its small size. It is comparable to QR codes in that
it has a high fault tolerance and fast readability. Datamatrix assures that it will take up less inventory
and asset space because of its high data density. Furthermore, datamatrix can be read at low
resolution or in precise scan places. Datamatrix codes, like most other 2D bar codes, have a high
fault tolerance (Schmidmayr et al., 2008) as shown in Figure 2.

"=

Figure 2 Example of Datamatrix Code

C. Maxi Code

UPS invented the Maxi Code, a barcode with a fixed size 2D symbology, in 1992. It was
defined under ISO/IEC 16023 and is used to track and manage package shipments. The encoding
of a Structured Carrier Message or data in extended ASCII is supported by Maxi code. It uses the
same Reed-Solomon error correction as QR Codes (Schmidmayr et al., 2008) as shown in Figure
3.

Figure 3 Example of Maxi Code
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D. PDF 417

PDF417 codes are used for services that require a huge number of documents, such as
pictures, fingerprints, and signatures. They can process more than 1.1 kilobytes of computer-
readable data, making them significantly more useful than conventional 2D barcodes. Public
domains, like QR codes, are PDF417 bar codes that can be viewed for free. PDF417 codes can be
used for a wide range of applications, including transportation and product control, depending on the
data content. These barcodes are also ideally suited for the creation of paper boarding permits and
state ID cards (Deineko et al., 2022) as shown in Figure 4.

o i PR

Ry

Figure 4 Example of PDF 417

QR codes are now widely used in e-marketing. The majority of businesses place QR codes
next to their products to attract customers. The QR code can be scanned and linked to a website
where viewers can immediately read product information if they are interested. QR codes may
deliver a wealth of product information and settings in a matter of seconds. Here's how a QR code
is utilised in businesses such as online account authentication, Wi-Fi authentication, e-ticketing
applications, and intelligent advertising.

QR codes combine the advantages of various two-dimensional (2D) barcodes, such as PDF
417, which has a big data capacity, Data Matrix, which saves space printing, and Maxi Code, which
provides high-speed readings (M et al., 2014). Table 1 illustrates the comparison for all the 2D
barcodes.

Table 1 Comparison of other 2D Barcode with QR code

Symbology QR Code PDF 417 DataMatrix Maxi Code
- E “ 'E ‘ I‘ A}? H i

d i II | J‘

1 T 'l“‘iﬂ:
Type Matrix Stacked Matrix Matrix
Alphanumeric 4296 1850 2355 93
Capacity
Numeric 7089 2710 3116 138
Capacity
Main High scan Large Small print High scan
characteristic speed, large capacity size speed

capacity and

small print size

Based on the comparison table of other 2D barcodes and QR codes, the data capacity numeric
function is an important feature for this project because the enormous data capacity is useful for
keeping digital identity information. Under matrix symbology type, QR code, matrix data and maxi
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code have a similarity. In this project, the QR code is chosen due to its advantage of having all the
other 2D code features as its main characteristic.

Queue

Queues can be implemented as data structures with access routines, abstract data structures,
or classes in an object-oriented programming language. Queues allow numerous items to be stored
and held for later processing, such as data, objects, people, or events. The queue serves as a buffer
for the data. Circular buffers and linked lists are two examples of common applications. A queue is
also known as a First-In-First-Out (FIFO) data structure. FIFO refers to how data is handled and
manipulated in relation to time and priority (Knuth, 1997). Escalators, coin dispensers, and vending
machines are some instances of real-world queues. The person or thing at the front of the line was
the first to enter in each case, while the person or object at the back of the line was the last to enter.
Every time another person or object enters or departs the queue line, this reflects the enqueue and
dequeue functions. Figure 5 shows a queue with FIFO structure.

Back Front

o Dequeue
S Lol
Enqueue q

Figure 5 Queue with FIFO structure

According to the FIFO principle, each object can only be handled in the order in which it arrives.
While some objects are being processed, others are being queued, and the first object should be
served first. The array-based queue and the linked queue are two techniques to implement the FIFO
mechanism. To solve the previously problems mentioned, all queue components should be pushed
to the first array position. The suggestion for this project is to employ a circular array with the front
queue pointing to the lower-numbered spots in the array and the back queue pointing to the higher-
numbered positions.

Existing Applications

The emerging COVID-19 epidemic is causing chaos on human health, as well as social and
economic life. Reducing people's relationships through social distance is an effective and widely
used method of reducing the danger of infection and virus transmission throughout the population.
According to current research, technical advancements in many countries have demonstrated that
this step can be complemented by mobile apps (Kaspar, 2020).

A. MySejahtera Check-in

In response to the COVID-19 outbreak in Malaysia, MySejahtera Check-In is an extension of
the MySejahtera apps in which all types of premises are empowered to follow the government's
standard operating procedures (SOPs). This application manages and records the entry of guests
into a facility in a uniform and orderly manner. Visitors must utilise the MySejahtera QR Code
scanner offered by this programme before visiting any premises. However, this application does not
have a function for joining a queue as it has been developed only for contact tracing purposes.
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B. WaitQ

WaitQ is a mobile application that aims to achieve a social distance goal in public spaces,
retail stores, and other places. During COVID 19, professionals from the Indian Vorfreude
Community from diverse sectors came together to give a technical solution to social distance. To
apply, the business owner must first register by providing phone numbers and registering the location
or shop profile, after which the application owner must validate the registration and obtain a QR code
that is used to track consumers in line. However, there is no indicator of footfall notifications in this
programme to alert the user. The user can only see how long they have to wait in line without
knowing when their turn will come.

C. QueueBee Mobile Queue

QueueBee Mobile Queue application allows customers to monitor and track the status of
several queues from a single smartphone without being physically tied to the waiting situation at the
customer service location. The goal of the real-time queue status on the smartphone in this
application is to allow customers to keep their line intact from a distance and to ensure that the user
does not miss the queue. Queuebee Solution Sdn Bhd, a Malaysian firm, was responsible for the
development of this app.

Table 2 shows the comparison of existing application and summarises the features of various
mobile applications, which are then compared to the intended project mobile app, IPQueue.

Table 2 Comparison of Existing Application

™ System MySejahtera WaitQ QueueBee IPQueue
Check-In Mobile Queue
Features
Registration Method By user By owner By user By user and
of owner of
premise premise
QR Code Premises X X X /
Check-In
Joining Queue X / / /
Queue Status Display X / / /
Stop Queue X / / /
Tracking Visit / X / /
Type of Mobile App Native Native Native Progressive
Development Web App
(PWA)

There is limited information regarding the specific specification of a similar system based on
the comparison in Table 2. As a result, the comparison table was created using features that can be
collected with the naked eye and manually tested. As seen in the comparison table, the check-in
function is critical for reducing social isolation caused by the COVID-19 epidemic.

The QR code, which has been utilised for a similar approach, is more for assisting in joining
the queue at the site of the premises. Notification of footfall in the premises is also important and
relevant data to display, as it informs users of the current condition of the queue in real-time. The
IPQueue system will keep track of visits, like the QueueBee Mobile Queue system, and will allow
users to join queues, like the WaitQ system.

PWA was used in the creation of IPQueue because it allows web apps to look and feel like
native mobile apps by leveraging device functionalities such as the camera and geolocation in web
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apps that could not be done before. The ability of service workers to create web apps that work
without an internet connection is a benefit of using PWA in development. Aside from that, the PWA
feature that enables web push notifications can boost user engagement with web apps.

METHODOLOGY

This section focuses on IPQueue's development process. To construct IPQueue, the waterfall
model was chosen as the software process model, as shown in Figure 6 (Ismail et al., 2019). This
approach was chosen because it is straightforward to comprehend. It's also because of this
paradigm that it works effectively for smaller projects with well-defined requirements.

Requirements
Definition

Y
¥

System and
Software
Design

L d

Implementation
and unit testing

'y

4

Integration and
system Testing

A
v
Operation and
maintenance

Figure 6 Waterfall model

The requirement definition phase, the system’s services, constraints and goals are established
by consultation with the system user and literature review. Figure 7 shows the use case diagram

representing the functional requirements for IPQueue (Sulaiman & Ghani, 2011). Three identified
main users are customer, service provider and admin.

s — System
C Login Account

o ) v __Register Account ,\‘, o (
_1\— A C ManageProfile ) o N
7 = il = Customer

Service Provider

e Join Queue )
_Manage Queue ; = =

<<extend>>

Generate QR \f =k / Manage Premise

;1_ <<extend>>

| _ View User Profile \/
Admin e e
C View Premise . D
\ View Audit Log

Figure 7 Use Case Diagram for IPQueue
The system and software design, the overall system architecture model is proposed as
illustrated in Figure 8. This architecture partitions the requirements into either hardware or software
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systems. The customer, service provider and admin can access the application via mobile phone.
The application server retrieves data from the database that the users have requested.

Service Provider Database
Application Server

Admin
Figure 8 System architecture for IPQueue

In the implementation and unit testing phase, IPQueue is realized by using software and
hardware, e.g., Visual Studio Code as an integrated development environment (IDE) and
progressive web application (PWA) as a framework. A laptop and a mobile phone are used as
development and testing devices. A unit test was then performed to verify that each unit complied
with the requirement specification during the initial phase.

In integration and system testing, the individual program units are integrated and tested as a
complete system. The purpose is to ensure that the software specifications are met. Since the main
goal of this project is to construct a mobile app prototype, the last phase, operation and maintenance,
is beyond the scope of our project.

RESULT AND DISCUSSION

The graphical user interface, application features of employing PWA, and QR code
implementation for generator and scanner are all discussed in this section.

Login

The login page is the application's first page. This application has three distinct user types:
customer as a member, service provider as a premise owner, and administrator. Each type of user
logs in via the same page. To login into the application is using the traditional authentication whereby
users will use the registered user and password which it will compare with the database. Users are
considered authenticated if the username and password match.

User Registration
The user register option is on the same page as the login option, which is a side navigation
page embedded on the login page. It's accessible by tapping the text "Not a user yet?" at the bottom

of the page. A subpage will display the input fields that users must fill out to register for the
application. Name, email address, contact number, and password are required.
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Service Provider

The graphical user interface of the main menu for the service provider consists of home,
account, premise, about, contact and logout.

A. Premise

The service provider can manage the premise for registration on the premise page. When a
premise is registered, it is automatically displayed for customer viewing. The application allows the
premise owner to register and delete their premise. Figure 9 depicts an icon that serves as a button
to delete the specific premise and a plus button sign for registering the new premises which is a
subpage.

MY PREMISE

KFC
Dining : Fast Food
Company Register No : 1098054-H
2 people <]

Figure 9 Add and delete Icon in My Premise

B. QR Code Generator

To begin, the service provider must create an IPQueue account. The service provider can then
generate the QR Code before the customer enters the premise to join the queue. The generated QR
code corresponds to the premise's unique ID, which was created at the time of registration.
Customers must scan the QR code with their smartphone to join the queue. Figure 10 shows the
page for QR code generator.

Generate QR Code

DINING

KFC

1098054-H

2

Figure 10 Add and delete Icon in My Premise
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Customer

The graphical user interface of the main menu for customer consists of home, account,
premise, history, about, contact and logout.

A. Premise View
The premise page displays all the premises registered in this application with details such as

the premise name, category of the premise, category list, company registration number and the
capacity limit of a premise. Figure 11 show list of registered premises.

PREMISE

Figure 11 List of Registered Premise

Customers can choose their preferred premise from the list by clicking on the name of the
premise. It will be directed to a new page with information such as the current premise capacity
number, current customer status, and the current state of the customer queue in the premise.

B. Join Queue

Figure 12(a) shows the queue status before the customer scanned. To join the queue, the
customer needs to click on the check/queue in button and the request camera permission will be
displayed as shown in Figure 12(b). The user then needs to scan the QR code of the selected
premise by the service provider and then the user’s turn will be added to the queue process as
shown in Figure 12(c).

If the capacity of the premises has exceeded, the customer will automatically be placed in a
gueue line until the customer who is inside the premises leaves, or the capacity of the premises is
not exceeded. Figure 13(a) shows the capacity full premise and Figure 13(b) shows the customer in
the queuing line.
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Scan an Image File

Figure 12(a) Queue status before scanned, 12(b) Camera view for scanner,
12(c) Queue status after scanned

oA T9%8
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Tealive (T1234) Tealive (T1234)
IN QUEUE
0 1
- 2
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Check/Queue Out Check/Queue Out

Figure 13(a) Status when full capacity, Figure 13(b) Status when in queue line
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Admin

The admin graphical user interface main menu includes home, membership, audit log, and log
out. The audit log page is for the admin viewer of the activities of the membership in the application.
The activities include login, logout, user registration, and profile editing. List of the table displayed
with the information of activities including dates and descriptions. It can be filtered by customers or
service providers also by activities. Meanwhile, the search feature is also available, which fastens
finding specific members or activities.

Discussion

For this project, implementing the QR code generator and scanner in a PWA environment was
a big challenge. It's been difficult to find a decent QR code library that works because most QR code
libraries available are more practical for native app development. As a result, the solution is to use
the jQuery library for the QR code generator and to incorporate QR codes for scanning in HTML5.
Some adjustments were made to this project to assure the use of both matchings with the project
purpose, which included the necessity to incorporate ID authentication with the QR code.

Finally, selecting an appropriate database for storing the data for this project is a major
challenge as well. Most of the web references combined Cloud Firestore and the PWA. The tough
aspect is that Cloud Firestore is a NoSQL database concept that stores data in documents that look
a lot like JSON. Setting up the database to use is a vast challenge since it needs some learning,
experimentation, and exploration to understand the fundamental of the database.

CONCLUSION

In this paper, the development of IPQueue to replace the existing approach by using mobile
technology is presented. The IPQueue can generate the QR code and can control and monitor the
capacity of the premise. For future recommendations, the IPQueue can provide the options for users
to view or search the premises that are in the user’s area more accurately using location and map.
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