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ABSTRACT

As of late, increasing enthusiasm for pervasive technology, for example, smart street
lighting, service observing, smart city and the smart building has prompted expanded
dependence on remotely sent IoT sensor devices for detecting and checking function. As
of now, numerous devices have been conveyed worldwide, and a few more are being sent
day by day. Smart buildings are expected that the advancement of Smart Mosque
technology will redefine the manner in which we live later on in the future. The energy
utilized in buildings cover a significant part of worldwide energy utilization. Indeed, even
now, utilizing assured and economically accessible technology, it is potential to accomplish
a significant decrease in building maintenance costs and energy utilization giving a
progressively comfortable living environment simultaneously. Same like a lot of buildings,
mosques handle numerous administration difficulties, for example, how to administer
security, how to get the message out — for this situation, the word of Islam, and how to give
the most satisfying experiences to mosque visitors. The main purpose of this study was to
gather information on the Smart Mosque based on 10T. The primary objective of this thesis
is to deal with the challenges within the current Mosques , and therefore the first objective
that to identify the criteria of a Smart Mosque based on loT and second research objective
to identify the benefits of the Smart Mosque for Muslim ummah and Mankind. Moreover,
the third objective to investigate the relationship between Smart Mosque and sustainable
environment. Data were collected using online questionnaire and 141 responses were
received. The finding of the first research objective showed that more than half of
participants with 62.4% say that one of the main criteria of the Smart Mosque based on loT
can be automated building and another high rated participants with 36.2% that Smart
Mosque should be environmentally friendless and another important criteria is Interact
Smart Mosque with the energy system with 34%. The finding of the second research
question shown that the majority of participants with 73% had answered that the
Implementation of the Smart Mosque based on IoT would be benefits for Muslim ummah
and Mankind because it is really need to adopt traditional mosque with modern technology
nowadays. The finding of the third research questions shown that more than half of
participants with 73.8% believe that Smart Mosque will be very effective and as mosque is
one of the most important and widespread buildings in world and it will be very beneficial
and play essential role in sustainable environment, and it is clear that sustainability,
moderation, and cleanliness area unit entrenched in Muslim teachings and are integral to
the faith of the believers.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF THE STUDY
Internet of Things (IoT) as characterized by the ICT (Information and Communication
Technology) as an impressive international system infrastructure by self-designing
capability reliant upon normal and interoperable connection protocol where real and
practical objects have personalities, physical properties, and realistic characters utilize
astute interface also consistently incorporated toward this information arrange. 10T is
systems administration of real devices, structures, and different things inserted by
hardware, software, sensor, actuator, and system interface that empower to gather and trade
information .(“Internet of Things (IoT) Research Initiative | Department Of Science &amp;
Technology,” n.d.) The entirety of this is because of the full accessibility of the internet and
the production of the device with wi-fi capacities. Technology expenses are running down,
and smartphone can do nearly anything with their inbuilt features and applications.

As noted by Gartner(2014), "the world will be a more deeply and intimately
connected place, with an estimated 7.3 billion tablets, PCs, and smartphones, by the end of
this decade. By the year 2020, this massively connected system is likely to expand at an

even more rapid rate to 26 billion connected devices around the globe".(Gartner, 2014)



Along these lines, can see developing the massive extent of the Internet of Thing (1oT). loT
is perched on an ideal tempest. In addition, the story rotates around some necessary
territories sensor technology, network modeling, data science, predictive technology,
machine learning and security, and 10T improvement depends on advancing technology
like RFID, NFC, 3G, 4G communication technology, Wi-Fi sensor, and localization

technology. (Khan, Aalsalem, Khan, & Arshad, 2016)

We do not generally consider religion being at the main edge with regards to
technology and development; however, digital Islamic administrations are a quickly
developing region. Simply a year ago, the Dubai Islamic Affair and Charitable Activity
Department (IACAD) propelled stage of those Smart Mosque tasks, and there are
approximately 3.6 millions of Mosques in the globe, that means around 500 Muslims for
each mosque. By 1.3 % for each annul development, this quantity of mosques around the
globe is relied upon to arrive at 3.85 million by 2020. (Dubai launches smart mosques

initiative | ConstructionWeekOnline.com, n.d.)

Further, as Islam is the quickest developing religion and by 2050, Muslims are
anticipated to grow by 73 percent by high ripeness rate since the Muslim community on the
earth is growing higher, Muslims can not stay detached from the IoT technology.
Subsequently, the 1oT merchants and makers consider the Islamic set of principles for
saving their Muslims 10T client's safety and protection, the reception of those IoT
technologies amongst the Muslims in order to significantly expanded. (The Future of World

Religions: Population Growth Projections, 2010-2050 | Pew Research Center, n.d.)



1.2 STATEMENT OF THE PROBLEM

Like a lot of buildings, mosques experienced numerous administration challenges, for
example, how to administer security, how to get the message out — in this case, the message
of Islam, and how to give the most satisfying experiences to mosque visitors. Sensors to
recognize abused and underused zones within the Mosque, provide the opportunity to
streamline area utilization. Besides, the major problems in mosques includes wastages of
water and electric. Smart technologies can help to handle a considerable lot of these

difficulties. Moreover, to identify the criteria of Smart Mosque using 10T technologies.

As of late, there is increasing enthusiasm for pervasive technology, for example,
smart street lighting, service observing, smart city and the smart building has prompted
expanded dependence on remotely sent IoT sensor devices for detecting and checking
function. As of now, numerous devices have been conveyed worldwide, and a few more
are being sent day by day. Many research works portraying plans have been offered for the
universal and self-administration of these remote sensor devices. These plans serve
humanity with limiting client intercession and subsequently unburdening the framework
proprietor of the monotonous undertakings from standard-essential leadership in a gadget
the executives. Subtle cameras and thermal sensors give information assurance safe info on
how the building is being used. That enables smart systems to get alterations concerning
where heat and lights are needed, for example, on the usage of organizations such as air

conditioners.



1.3 RESEARCH QUESTIONS
This research attempts to produce answers to the following questions:
1. What are the criteria of the Smart Mosque based on Internet of Things (10T)?
2. What are the benefits of the Smart Mosque towards Muslim ummah and Mankind?

3. What is the relationship between a Smart Mosque and a sustainable environment?

1.4 RESEARCH OBJECTIVES
The primary objectives of this thesis are to deal with the challenges within the current
Mosque, and therefore the following specific objectives are defined:
1. To identify the criteria of a Smart Mosque based on loT.
2. To identify the benefits of the Smart Mosque for Muslim ummah and Mankind.
3. To investigate the relationship between Smart Mosque and sustainable

environment.

1.5 THE SIGNIFICANCE OF THE STUDY

Nowadays, where everything is mostly identified with technologies, it was just about time
for a Smart Mosque to turn into a piece of another smart objective, and Mosque performs
a cultural center building and needs the best structure, worth, and sustainability. This
request, first and preeminent, The mosque is a position critical for Muslims to worship, in

this manner feeling comfortable and quiet is pivotal to seek a sense of peace, quietness, and



peacefulness. Besides, it will be an excellent answer to whom that says, Islam is not a
religion that could be adopted with new technology. An exact example of the attitude that
Islam is not matched with modern science is a paper, that the French orientalist Ernest
Renan gave at the Sorbonne University in Paris on twenty-nine March 1883 where he said:
“In fact what essentially distinguishes the Muslim is the hatred of science, the conviction
that research is useless, frivolous, almost impious: the science of nature, because it is in
competition with God; the science of history, because when applied to times prior to Islam,

it would revive ancient mistakes”. (Renan, 2011)

Last but not least is the fact that while reviewing literature, it founded that there is
a lack of research work related to the Smart Mosque. So, this research will try to fill up the
gap in the literature regarding the Smart Mosque and will be a useful contribution like an

opportunity for researchers to evaluate and use this research.

1.6 DEFINITIONS OF TERMS

ICT

Information and communications technology (ICT) insinuates all the development used to
manage broadcast communications, impart media, intelligent structure the board
frameworks, shifting media handling and transmission frameworks, and system-based

control and adopting capacities. (Techopedia.com, 2016)

loT
Internet of Things (loT) is an international system framework, connected physical and

virtual things within the abuse of data grab and communication ability. That will give a



specific item description, sensors, and association ability as the reason for the advancement

of autonomous steady administrations and applications. (Jia, Feng, Fan, & Lei, 2012)

RFID

Radiofrequency identification system (RFID) is a programmed technology and helps
devices or PCs to recognize things, record metadata, or handle specific objective by radio
wave. (Jia et al., 2012)

WSN

Wireless Sensor Network (WSN), particularly network consisting of minor, reasonable
autonomous devices implemented with sensors, can take measures, local store, handle
detected information, and can communicate with one another. (Bellavista, Cardone,

Corradi, & Foschini, 2013)

HVAC
Heating, Ventilating, and Air Conditioning (HVAC) gear perform heating and cooling for

the public, private, business, or mechanical buildings. (Hess-Kosa, 2011)

SMART BUILDING
A smart building is a structure that utilizes robotized systems to manage the responsibilities
of the building, including warming, ventilation, cooling, lighting, security, and various

frameworks. (Tracy, 2016)

SMART MOSQUE
Smart Mosque is an actionable and automated mosque that deploys digital technologies to

offer enhanced experiences to worshippers. Besides this, the Smart Mosque is equipped



with 10T sensors that interact with the visitors, improve internal and external safety, save

energy, and track events and prayer timings.

1.7 SUMMARY
This chapter has provided the background of the research and the problem statement. Then
the research objectives and questions were stated, and at the end of chapter definition of a

term and also the significance of the research were explained.



CHAPTER TWO

LITERATURE REVIEW

The references for the research contain some primary books, articles, and conferences
paper. The secondary references could be categorized into sections: the ones were written
in English, and those who write in a different language (Arabic and Turkish). There are
specific articles and research that should be checked cautiously concerning their significant

decisions.

2.1 MOSQUE

The mosque is an essential building in Islam. At the beginning of Islam, the announcement
was directly in each part of the Islamic religion, and nowadays, it is important just as in the
mosque is an architectural design for the religious services of the Muslim ummabh.
(Mohamad Tajuddin, 1998) The mosque and the Grand Mosque are mentioned in the Holy
Quran twenty-eight times, and reference was made to the Masjid-Al-Haram wording of
House 17 Once, it was referred to as the Magam Ibrahim and Musalla Once, the mosques
were referred to by word Houses once. One of the numerous mercy that Allah (SWT) given
to the Muslims Ummah is that He(SWT)made the entire world pure with the goal that it
serves as a mosque and a grand mihrab. Like this, the whole world is a mosque, and this is
appeared by the hadith told by Bukhari and Muslim on the ruling of Jabir ibn Abdullah that

the Messenger of Allah(SAW)said,
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"The earth has been made for me a place of prostration and a means of purification,
so wherever a man of my Ummah is when the time for prayer comes, let him pray.".

(Mohammad, 1996)

2.1.1 The Importance Of Building Mosques And Their Architecture In Islam

The building of a mosque is a prophetic, Islamic tradition, the constructing of the mosque
was the beginning stage of the development of Islamic success, which overwhelmed the
more significant part of the world, as it has an essential impact on the life of the Muslim
Ummah. This can be found in the case of the Messenger of Allah(saw), that first thing
started to construct a mosque when he(saw) built up the Islamic State in Madinah. To
accentuate the extraordinary significance of the mosque in the molding of the Islamic
society. (Mohammad, 1996)

Since Islam's perspective of life all in all and exhaustive, the mosque must be at the core of
the entirety of life's positive and productive actions to shape a decent generation. Along
these lines, it is the obligation of the Islamic State and attractive for all Muslims to build a

mosque everywhere throughout the world. Allah (SWT) said,
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“The mosques of Allah are only to be maintained by those who believe in Allah and the
Last Day and establish prayer and give zakat and do not fear except Allah, for it is

expected that those will be of the [rightly] guided.” [Taubah:18].

The Messenger of Allah (saw) energized the construction of a mosque and made it engage
with, focusing on that it is a rewardable action. It has been reported for on the ruling of
‘Uthman ibn 'Affan that the Messenger of Allah (saw) said,

el B el 515 & L e

"Whoever builds a mosque for the sake of Allah, Allah will build something similar for him in

Paradise.” {Sunan lbn Majah 1:4:736}

2.1.2 The Role Of The Mosque In Islam

The very idea of the mosque directs that it is fundamental to the activities of the Muslims.
Besides, the Islamic Shari'ah has confirmed that the mosque is expected to assume
numerous imperative roles within the Muslim population. (Mohammad, 1996) The mosque

has consistently assumed a functioning role in the direction of the Muslim society, showing
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both the young and more seasoned ages just as delivering a scene for Muslims to gathering
with each other on Islamic events. In any case, the mosque has considerably more possible
than this, and we need to use it thoroughly, such a significant number of more zones of the
lives of Muslims may serve from it. (Ad-Darsh, 2018) To the Prophet and his Companions,
the masjid was not only a place where they prayed, yet it was likewise a spot where they
learned, presented the Qur'an, made dhikr and du'a’, met with one another, socialized, got
the designations, arranged the campaigns and raised assets for different high aims. It was
once in a while even a spot for tending to the sick, and a haven for the homeless. In the
physical world, it was at the focal point of their lives. Simultaneously, it was the support of
their learning and profound growth. (Dr. Hatem AlHaj, 2014)

The purpose of the mosque is not simply to accumulate peoples. It is intended to
motivate people to connect through adoration, cooperation, and looking for Allah's
pleasure. Every Muslim should attempt to arrive at such a point of amicability with others,
and get rid of selfishness that isolates him from others.(“Mosque in Islam: An Integrated
Role,” 2013) In any case, these days everything seems to be the opposite of the role of the
mosque that has gotten limited to establishing up the five prescribed prayers, and then it
closes its entryways. Therefore, the mosque has gotten disengaged from regular day to day

existence. (Mohammad, 1996)

2.2 ENERGY EFFICIENCY
One of the significant difficulties related to the 10T empowered smart building is to increase
the vitality effectiveness of the smart building. Energy is rare and is costly, to develop

buildings that are more energy efficient is a crucial test concerning big data investigation.

11



