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ABSTRACT 
 

The project focuses on the telco recommendation using collected data in Kampar hot 

spot area such as the hostel for the student and Universiti Tunku Abdul Rahman 

Kampar Campus. And this project is only used for academic purpose. It will provide 

students with data sciences analysis skill and knowledge, as well as networking 

knowledge. The telecom industry has vast volumes of data, maybe more than any other 

institution on the planet. Capturing the insights from this unstructured dataset and 

generating business insights using data science skills is the battleground. It is one thing 

to have useful data obtained in a traditional fashion; it is quite another to translate that 

data to a commercial use case and make your firm millions of dollars. Today's telecom 

administrator's web page has an enormous number of options, making it increasingly 

difficult for a customer to choose his or her optimal item selection. Thus, this project 

aims to develop and carry out a telco recommendation system using collect data to be 

satisfied people today. Furthermore, the main function of this proposed system is to 

develop a systematic method that improves existing cellular network data collection 

and reporting, helping the world become more connected via cellular networks. 

Moreover, some telco has better service quality depending on the locations due to the 

network operator investing strategically in the different geographical areas to cater to 

different demographics. Hence, choosing the right telco becomes a dilemma. Thus, the 

project aims to develop a system to convenient today the in Kampar area, which 

recommends them a that has a better network speed test result based on the user location. 

Other than that, the dataset in this project will be implemented by data pre-pre-

processing to let it become more precise, provide more exact data to the users, and also 

allow other people or companies to obtain data from our database, to lead the world 

become more connected via cellular networks. Besides that, the system will perform a 

calculation to the data from the collected data and show to the user such as providing 

the average of download scores, upload scores, and latency scores. So that, it will 

improve the accuracy of data to the user who is finding the accurate data on the network. 

Lastly, this project will provide the data visualization for the user, let the user can easily 

view all the data in each location in the Kampar area.  
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CHAPTER 1 PROJECT BACKGROUND 

1.1 Problem Statement and Motivation 

With the progress of the times and the development of science and technology, WI-FI 

is becoming more and more important for people nowadays, after leaving the WI-FI 

area, we will lose the network, so the mobile data has gradually become a must-have 

for smartphones nowadays. However, the mobile data are not, sometimes it can perform 

well, provide us a high-performance network, but sometimes it is unstable when the 

signal are not stable. And the network signal is provided by the telco, the telco cannot 

measure each region can have a stable and high-performance network coverage. This 

is because the marketing of telco will do the research and choose a strategy location 

that can maximize profit to construct the signal station. So that, I would like to develop 

a system about the telco recommendation using collected data for the user who are 

confusing to select the telco company and also have a few problems that have affect my 

daily life: 

1) These data are collected from real world user tests who are most likely 

experiencing network issues while performing the test 

This is an era of ever-changing technology sweeping the globe, the expectation of 

people today is become higher day by day. There are many telcos in Malaysia, such as 

Maxis Communications, Celcom (Axiata), Digi Communications, U Mobile Sdn Bhd 

and so on. However, the first thing that will be done by the user when they are facing 

the network latency is network performance testing, such behaviour will affect the data. 

So that, the existing signal data is not a comprehensive representation of the overall 

cellular network quality and is mostly biased towards network congestions and peak 

hours. This is because most of the people will not be using mobile data at the midnight, 

the data will just show that it is unstable when doing network performance testing 

during peak hours such as 6 p.m. and 11 p.m. on weekdays [1]. Therefore, people today 

need to spend more time to find a good telco company which have a better network 

performance, and most of the time the information find by themselves is not accurate 

because the data will be disturbing by the people who like to use speed test when peak 

hours. 

2) Existing tools like open signal and nPerf has scattered speed test spot that do 

cover less accessible areas 
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Nowadays, most of the people like to use the speed test system when they are facing 

problem, and most of them are test when they are in the location that sure will not have 

a good signal reception. Barriers to geographical reception are frequently 

insurmountable. The construction materials utilized in our house or workplace, or 

damaging interference from the structures surrounding you, are significantly more 

likely to be the source of our poor mobile signal. Within home's walls, cellular signals 

have a hard time travelling through metal and concrete. That's why hanging out of an 

upstairs window can provide us with two or three bars of service. Cell signals will be 

reflected off buildings and other obstacles in cities, resulting in many signals moving 

in various directions. These many signals will interact with one another, and some of 

them may lose power, resulting in a reduced cell signal for you. Therefore, all the 

situations in the above will affect the data become not accuracy. 

3) Existing tools only use network bandwidth as the metric for service quality, 

rather than latency and jitter scores 

Most of the online speed test system are using the network bandwidth as the metric for 

service quality, rather than latency and jitter scores. However, a metric for a network is 

not only the bandwidth. This is because jitter can result in the timing drift, network 

congestion or route changes such as the quality of audio and video transmission might 

suffer when there is too much jitter [2]. Following that, latency is a term used to describe 

network communication delays. Latency is described in networking as the amount of 

time it takes for a data packet to be collected, transported, processed by many devices, 

then received and decoded at its destination [2]. Hence, not only the bandwidth is the 

metric for the network quality, but most of the online speed test system are use the 

network bandwidth as the metric, it will lead the user think that the higher the 

bandwidth, the smoother the network, the importance of the latency, jitter, and 

reliability scores will also affect the network experiences. 

1.2 Project objective 
In this project, I will develop a system for recommend the user the telco which have a 

best network speed based on their location. And using the package provided by each 

telco which is non-restricted on the network speed cap to collect the network speed test 

data.  
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1) To design a data collection method to obtain accurate network quality and 

speed test data. 

In order to perform this project well, the existing system will be compared and studied 

in order to provide this project an enhanced and comprehensive functions to achieve 

the user expectation toward the telco recommendation system. So that, in this system 

will use the research result from the literature review to have a better recommendation 

method for the use which is this system will use the Download Speed, Upload Speed, 

and latency be the metric for the recommendation method for the user. In order to have 

an accurate data to avoid unfair comparison. Other than that, I will use the package 
provide by the telco which have not any network speed cap to reduce the unfair 

comparison [3]. After that, I will utilize the signal data from the collected data to 

develop the more accurate data from each operator, I will optimize the data become 

more precise, provide more exactness data to the users, and also allowing other people 

or company to obtain data from our database, to lead the world become more connected 

via cellular networks. Besides that, the system will perform calculation to the data from 

the collected data and show to the user such as provide the download scores, upload 

scores, latency scores. So that, it will improve the accuracy of data to the user who are 

find the accurate data on the network. 

2) To sanitize the dataset using data pre-processing techniques to improve dataset 

quality. 

In this project, the data will perform data pre-processing techniques to improve 

dataset quality. When I was collecting the data, there may occurs some error on the 

dataset such as the download or upload size may occurs NaN values, it may affect the 

data balancing. In order to solve this problem, I will use the data pre-processing to 

improve the dataset quality. Firstly, I will determine which part may have the NaN 

value, and also delete the part that will not affect the dataset quality such as the server 

location, InternalIp, and ExternalIp. After that, I will use the Fill NaN method in the 

pre-processing method to fill the Zero instead of the NaN value to improve the dataset 

quality. In this way, the system will provide users with the ability to view the more 

precise data and the system have more ability to do recommendation for the user.  

3) To develop a recommendation system using the network quality data for 

location-aware telco recommendation 
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Not only to visualize the network quality metrics on a map, but this system will also 

have a recommendation system using the network quality data for location-aware telco 

recommendation once the quality data for various locations has been collected in the 

excel file. This system will retrieve the current geographical coordinate from the user 

and based on the user’s current geographical coordinate to do telco recommendation, 

let them not need to waste the time to research for the performance of the local telco 

and easy to know the strength and weakness for each local telco. 

4) To pursue the latest data set, host an online speed test system and a dedicated 

database is compulsory. 

Another objective of this project is to host a comprehensive network speed test system 

that accurately measures the upload and download speeds, latency, and other metrics of 

users' internet connections. The objective of this project is to enhance the user 

experience and network performance of mobile network users through the development 

of a comprehensive network speed test system for future work. Due to the rapidly 

changing nature of mobile network technology, data collection by alone methods may 

not provide enough data or be insufficiently to keep up with the latest developments. 

Other than that, the technology is constantly evolving, which can impact the accuracy 

of speed test data and Commercial factors, such as the investment required to upgrade 

network infrastructure, can also impact the timeline for new technology rollout [4]. 

These factors can lead to discrepancies between collected data and actual network 

speeds for today. To address this issue, the project aims to host a custom speed test 

website on a local laptop to collect data from various mobile network providers. And 

the dedicated database can protect the user’s privacy. 

1.3 Project Scope 

This project’s scope is covering a systematic method that improves existing 

cellular network data collection and reporting. Cellular network is the radio network 

which is dispersed over land regions and known as cells, which are provided by at least 

one fixed-location transceiver known as base station. This is because the ways of 

existing cellular network data collection will affect the data accuracy. And it can lead 

the world become more connected via cellular networks after improving the existing 

cellular network data collection and reporting.  



CHAPTER 1 

5 
Bachelor of Information Technology (Honours) Communications and Networking 
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

Besides that, Geographic reception limitations are frequently insurmountable. 

The materials used in our home or business, as well as harmful interference from the 

structures around you, are far more likely to be the source of our bad cell signal. ISP 

invest strategically in the different geographical areas to cater to different demographics; 

some telco has better service quality depending on the locations. Therefore, with the 

progress of the times and the development of science and technology, telco is becoming 

more and more important for people nowadays, after leaving the WI-FI area, mobile 

phone will lose the network, so the mobile data has gradually become a must-have for 

smartphones nowadays, and users today are choosing the right telco becomes a dilemma. 

So that, this project aims to develop a universal cellular network service quality 

monitoring tool to recommend users which are the best telco based on their location in 

Kampar area. 

Furthermore, this project will collect the cellular network data by using 

collected data and use the algorithm to calculate the best network in each location such 

as The Trails of Kampar, Westlake Villas Condominium, Kampus West City 

Condominium and so on. In this project will use 5 telcos to do the comparison in each 

location such as Umobile, Digi, Maxis (Hotlink), Celcom and Yes. In order to get a 

accurate data, the package provided by each telco is critical. I will choose the unlimited 

speed cap for each package provide by the telco to avoid unfair comparison. 

1.4 Contributions 
In the project, the contribution is to provide an application for the people today easily 

and efficiency to find a best telco based on their location by using collected data. 

Besides that, the application will provide a complete dataset about the network metric 

on Kampar area such as the download and upload speed, download and upload size, 

and latency. In order to obtain a better quality of the dataset, I will sanitize the dataset 

using data preprocessing techniques to improve dataset quality and make it open source 

on the Flask-based systems, let the person who is needed to view and utilize the dataset 

to lead the world become more connected via cellular networks. Other than that, in 

order to provide an efficiency system for the user, this system provide a map for 

visualize the network quality metrics for the user can easily to view the best telco on 

the map according to the network metric from the dataset. Lastly, this system will 

recommend the best telco to the user by using the network quality data for location-

aware telco recommendation. 
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1.5 Report Organization 
This report is divided into five chapters, each of which explains a distinct aspect of the 

project. In Chapter 1, it will cover the problem statements and motivation, project 

objective, project scope, and contribution. In Chapter 2, it is a section for literature 

review. Three mobile applications with comparable themes are reviewed. These 

projects' functionality is described along with their corresponding strengths and 

weaknesses, and finally provide the limitation solution for each application. In Chapter 

3, This report will cover the system design, requirements, timeline, and estimated cost, 

as well as the system design, overall system flowchart, functional modules in the system, 

algorithm design, and graphical user interface design in Chapter 4. Furthermore, it will 

also discuss the hardware and software setup, system operation in Chapter 5, and testing 

results, as well as the challenges faced during the project and the evaluation of the 

project objectives in Chapter 6. Finally, in the Chapter 7 will conclude with some 

remarks on the project's significance and potential future improvements. 
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CHAPTER 2 LITERATURE REVIEW 

2.1 Literature Review 
Cellular networks are high-capacity, high-speed voice and data communication 

networks that enable cellular devices by improving multimedia and allowing for 

seamless roaming. As mobile devices become more ubiquitous, these networks are 

being used for more than just entertainment and phone calls. They have become the 

primary form of communication for financial-sensitive corporate transactions, life-

saving situations, and life-critical services such as E-911[5]. Today, these networks are 

the lifeblood of communication. Mobile base station antennas connect with your mobile 

device, which then sends a radio signal to the antenna, similar to how a two-way radio 

works. This signal is then transmitted down the tower to a cabinet at the bottom, where 

electrical equipment processes it and determines where it should be transmitted. 

Topography, physical restrictions such as trees and buildings, the estimated number of 

calls in the cell, and the radio frequency at which the base station will operate, often 

known as "spectrum," all impact the location of mobile base stations [6]. 

After that, a mobile phone signal is the intensity of a signal received by a phone from a 

cellular network. The strength of the signal will vary based on a variety of factors such 

as proximity to a tower, any barriers like as buildings or trees, and so on. Most mobile 

devices display the approximate strength of the received signal as a sequence of bars of 

increasing height [7]. For the example, cellular signals have a difficult time travelling 

through metal and concrete within a home's walls. That's why we can get two or three 

bars of service by hanging out an upper window. Cell signals in cities will be reflected 

off buildings and other obstructions, resulting in multiple signals travelling in different 

directions. These numerous signals will interact, and some of them may lose power, 

resulting in a lower cell signal for you [8]. 

Moreover, we will use the Opensignal to do the data collection, this is because billions 

of individual measurements are collected from over 100 million devices globally by 

Opensignal. Opensignal collects data every day of the week, at all hours, and in all areas 

where people live, work, and travel: there are no models, projections, or idealized 

testing circumstances. the data originates from actual smartphone users, and report on 

their actual network experience, whether they are indoors or outside, in a congested 

metropolis or walking through the countryside [9]. Therefore, the data will be more 
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accurate, but due to the data that show by the Opensignal is more focused on bandwidth, 

so we will analysis the latency and reliability scores for the network.   

When we talk about the metric of network performance, not only the bandwidth, but it 

also has the throughput, latency, signal strength, and reliability. In bandwidth, it is 

defined as the amount of data or information that may be sent in a certain amount of 

time, and high bandwidths do not imply faster performance, and the quantity of 

messages successfully transmitted per unit of time is referred to as throughput. It is 

determined by available bandwidth, signal-to-noise ratio, and hardware limits [10]. 

After that, latency is a unit of measurement for delay. In a network, latency is the 

amount of time it takes for data to flow across the network. After that, signal strength 

is the magnitude of an electric field at a reference point positioned at a substantial 

distance from the transmitting antenna and this is stated in terms of the receiver's signal 

power or the voltage per length received by the reference antenna [11]. Lastly, 

Reliability is the delivery of genuine packets from source to destination in an acceptable 

period, which relies on the application type and architecture [12]. 

Throughput formula [13]: 

Throughput = (frames per minute * frame carries) / 60  

Latency formula [13]: 

Latency = Transmission Time + Processing Delay + Propagation Time + Queuing Time  

Signal Strength formula [14]: 

RSSI=Pt-PL(d) 

Pt = denoted the signal transmission power 

PL(d) = denoted the route loss 

Reliability formula [15]: 

R(t) = 1 –F(t)  
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2.2 Critical Remarks of Existing Similar Application 
2.2.1 Opensignal Application 

 
Figure 2.1 Opensignal Application 

Opensignal collects network speed metrics from both user-initiated and automated 

testing. The bulk of measurements are obtained by automated tests (no user interaction), 

which are run separately and at random intervals to capture what users are experiencing 

at any given time. Several governmental agencies, including the FCC in the United 

States, have acknowledged this method as best practice. Opensignal does not have its 

own test servers. Opensignal measures the end-to-end consumer network experience, 

as well as the entire path from the user device to Content Delivery Networks (CDNs) 

like Google, Akamai, and Amazon. Under normal usage settings, Opensignal collects 

billions of individual measurements from over 100 million devices worldwide in every 

day, including readings in both indoor and outdoor areas. Because users spend the 

majority of their time indoors, the majority of our measurements will be obtained from 

indoor settings. We employ video content sources chosen to approximate normal user 

experience to create our video measure. Our metrics are structured in such a way that 
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operators cannot adapt their networks to treat our traffic differently and so influence the 

findings without really improving their networks [16]. 

 
Figure 2.2 Speed Test sample output by using Opensignal Application 

 
Figure 2.3 Video Test sample output by using Opensignal Application 
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Figure 2.4 Network Status sample output 

 in third page of Opensignal Application 
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2.2.1.1 Opensignal Application Function: 
1. Users have the ability to perform the network speed test. 

2. Users have the ability to perform the video speed test. 

3. Users have the ability to check the history of the network speed test and video 

speed test. 

4. Users have the ability to view the network status according to the location. 

5. Users have the ability to view the network availability. 

6. Users have the ability to view the latency of the network. 

7. Users have the ability to get the notification when the signal reception is going 

low  

2.2.1.2 Opensignal Application Features: 
1. Enable users to know the throughputs after they click the speed test on the main 

page.  

2. Enable users to know the video experience after they click the video test on the 

main page.  

3. Provide a view of the type of current network used on the main page. 

4. Enable users to know the network availability and the time can be selected by 

the user on the second page. 

5. Enable users to know the network status such as bad or good network coverage 

by using the Google map function on the third page.  

6. Enable users to know the location and quantity of cell towers by using the 

Google map function on the fourth page. 

7. Provide the color-blind coverage maps in the setting. 

8. Provide the notification when the user’s signal goes below the level set by the 

user in the setting. 

9. Provide the historical view of the speed experience and video experience. 

10. Allow the user to accept or decline the data collection. 

2.2.1.3 Opensignal Application Strength:  
1. The application page design is pleasant and easy to get started. 

2. Opensignal provides a function that can find the nearest cell tower by using the 

Google map function. 
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3. Opensignal will notify when the user’s signal reception goes below the level set 

by the user. 

4. Opensignal will notify when the mobile data is finished. 

5. Opensignal provides a theme for the people who are color blind.  

6. Opensignal provides the view of network availability.  

7. Opensignal provides the network coverage map by using the google map 

function and can select the operator and type of network selection. 

8. Opensignal provides the historical view to the user, and the arrangement is 

pleasant. 

9. Opensignal can identify the internet service providers and show them on the 

main page. 

10. Opensignal provides two functions which are “Report a bug” and “Contact”, it 

is very friendly to the user when they are facing problems. 
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2.2.2 nPerf Application 

 
Figure 2.6 nPerf Application 

 
nPerf's goal is to assist users in determining the quality of their Internet connection. A 

bitrate test, no matter how strong it is, is insufficient to describe the quality of an 

Internet connection. Every year, nPerf collects millions of tests and billions of mobile 

network coverage measurements. The nPerf server network is comprised of over 1400 

servers located across the world, with a total bandwidth of more than 5 Tb/s [17]. The 

speed test uses an innovative method to precisely assess your connection's latency, 

upload bitrate, and download bitrate. nPerf employs a worldwide dedicated server 

network that is optimized to supply enough bandwidth to overload your connection so 

that we can properly assess its bitrate. All broadband and mobile connections are 

supported by the nPerf speed test, including ADSL, VDSL, cable, optical fiber FTTH / 

FTTB, satellite, Wi-Fi, WiMAX, cellular 2G / 3G / 4G (LTE), and 5G. The nPerf 

system only gathers statistics that are geo-localized. There is no private information 

gathered. Data collected is used to characterize operator networks. All data collected 

becomes the property of nPerf SAS. The following information was gathered: 
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geolocation, network information, device type and model, system version, and test 

measures [18]. 
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2.2.2.1 nPerf Application Function: 
1. Users have the ability to perform the full test. 

2. Users have the ability to perform the speed test. 

3. Users have the ability to perform the browsing test 

4. Users have the ability to perform the streaming test 

5. Users have the ability to check the history of the full test and speed test. 

6. Users have the ability to view the coverage and speed maps. 

7. Users have the ability to activate mapping. 

8. Users have the ability to perform login and logout. 

2.2.2.2 nPerf Application Features: 
1. Enable users to know the whole network performance after they click the full 

test on the main page.  

2. Enable users to know the throughputs after they click the speed test in the 

navigation bar. 

3. Enable users to know the steaming experience after they click the streaming test 

in the navigation bar.  

4. Enable users to know the browsing experience after they click the browsing test 

in the navigation bar.  

5. Provide the historical view of the full test and speed test in the navigation bar. 

6. Enable users to know the coverage and speed maps by using the Google map 

function in the navigation bar. 

7. Provide users sign up, log in and log out to their account. 

8. Enable users to active mapping by using the Google map function in the 

navigation bar. 

9. Allow users to change the application’s language to Chinese, English, Japanese 

and so on. 

2.2.2.3 nPerf Application Strength:  
1. The application page design is pleasant and easy to get started. 

2. nPerf will show the jitter score after finishing the full test. 

3. nPerf provide the language selection. 

4. nPerf provide the network coverage map by using the google map function and 

can select the operator and type of network selection. 
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5. nPerf provide the historical view to the user, and the arrangement is pleasant 

6. nPerf can identifier the internet service providers and show on the main page. 

7. nPerf provide two function which is “Report a bug” and “Contact Us”, it is very 

friendly to the user when they are facing problem. 

8. nPerf provide the active mapping for the user can have more accurate data. 

9. nPerf provide the database for the user can sign up for an account and store the 

historical. 

2.2.3 Speedtest Application (by Ookla)  

 
Figure 2.9: Speedtest Application (by Ookla) 

Speedtest® by Ookla® is a system use to test the speed and performance of our internet 

connection. Every day, over ten million individual tests are actively initiated by users 

in areas and at times when their connectivity is critical to them. Since Speedtest's 

inception in 2006, an unprecedented total of more than 40 billion tests have been taken 

with Speedtest. Speedtest's mission to provide insight into network performance is what 

motivates them. Whether it's assisting our users in assessing the speed of their 

individual connections via the Speedtest application or publishing analysis on the state 
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of global markets and related trends, the Speedtest team is always working to provide 

data that will help make the internet better and faster for everyone [19].Following that, 

each Speedtest test utilizes the Speedtest Server Network™, a worldwide network of 

high-performance servers ready to test the maximum sustained throughput of the user's 

connection (download and upload speeds) and report crucial network health data. 

Almost every country and major population centre on the earth has a Speedtest server. 

Learn more about the Speedtest Server Network and how Speedtest is the only tool that 

can analyse high-speed connections like 5G. 

 
Figure 2.10 Speed test sample output of Speedtest Application (by Ookla) 

 

 
Figure 2.11 Video test sample output of Speedtest Application (by Ookla) 
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      Green = 4G LTE 

      Yellow = 2G/3G 
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2.2.3.1 Speedtest Application (by Ookla) Function: 
1. Users have the ability to perform the speed test. 

2. Users have the ability to perform the video test. 

3. Users have the ability to perform the VPN mode. 

4. Users have the ability to view the coverage map 

5. Users have the ability to check the history of the speed test and video test. 

2.2.3.2 Speedtest Application (by Ookla) Features: 
1. Enable users to know the network performance after they click the speed test in 

main page.  

2. Enable users to know the video experience after they click the video test in the 

second page.  

3. Enable users to perform VPN mode in third page. 

4. Enable users to know the coverage by using the Google map function in the 

fourth page. 

5. Provide the historical view of the full test and speed test in navigation bar. 

6. Allow users to select network signal scanning for improve the coverage map of 

the Speedtest Application in setting. 

7. Allow users to give feedback to improve the Speedtest Application in the 

navigation bar. 

2.2.3.3 Speedtest Application (by Ookla) Strength:  
1. The application page design is pleasant and easy to get started. 

2. Speedtest will show the jitter score after finishing the full test. 

3. Speedtest provide the network coverage map by using the google map function 

and can select the operator and type of network selection. 

4. Speedtest provide the historical view to the user, and the arrangement is 

pleasant. 

5. Speedtest can identifier the internet service providers and show them on the 

main page. 

6. Speedtest provides two functions which are “Speedtest Help” and “Give us 

Feedback”, it is very friendly to the users when they are facing problems. 

7. Speedtest provides the packet loss percentage after finishing the speed test.  

8. Speedtest provide the VPN mode. 
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2.3 Comparison of Similar Application 

 
Figure 2.14 Comparison Chart 

 

I have been performed 30 times of speed test in Opensignal, nPerf and Speedtest 

respectively at 12:23 noon. After that, we can observe that the downloads speed result 

are differences in these three applications, only the Speedtest do not have provide the 

latency result, although the speed test is performed in same location, using same device 

and operator, it will have differences result due to the formula differences and time 

differences, time will affect the no matter just differences a few minutes. 
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2.4 Limitation of Similar Application 
2.4.1 Opensignal Application limitation:  

1. Opensignal do not provide the telco recommendation based on location. 

2. Opensignal do not have provide the browsing test. 

3. Opensignal do not have provide the active mapping for the user to get more 

accurate data. 

4. Speed test result do not have include the reliability scores. 

5. Speed test result do not have include the jitter scores. 

6. Opensignal do not have provide the VPN mode. 

7. Opensignal do not have the function that can change the language of the 

application, default is English. 

2.4.2 nPerf Application limitation:  

1. nPerf do not provide the telco recommendation based on location. 

2. nPerf do not have provide the view of network availability.  

3. nPerf do not have provide a theme for the users who are color blind.  

4. Speed test result do not have include the reliability scores. 

5. nPerf do not have provide the VPN mode. 

6. Opensignal do not have the function that can change the language of the 

application, default is English.  

7. nPerf do not have provide function that can find the nearest cell tower by using 

Google map function. 

2.4.3 Speedtest Application (by Ookla) limitation:  

1. Speedtest do not provide the telco recommendation based on location. 

2. Speedtest do not have provide the view of network availability  

3. Speedtest do not have provide a theme for the users who are color blind.  

4. Speed test result do not have provide the reliability scores. 

5. Speed test result do not have provide the latency scores. 

6. Speedtest do not have the function that can change the language of the 

application, default is English.  

7. Speedtest do not have provide function that can find the nearest cell tower by 

using Google map function. 
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2.5 Solution for the limitations 

Table 2.1 Solution for limitation 

Name of Application Solution for the limitation 

 

 

 

 

 

 

 

Opensignal 

 

1. Develop telco recommendation system by using 

the data provide by the user after they finish the 

speed test based on their location. 

2. Develop a browsing test for the user can test their 

browsing performance. 

3. Develop a mapping function for the user to have 

more accurate data. 

4. Develop the reliability scores in the speed test for 

the user can more understand their network 

performance. 

5. Develop the jitter scores in the speed test for the 

user can more understand their network stability. 

6. Develop the VPN function for the user can have 

a more secure network. 

7. Develop multiple languages function for the user 

who are do not understand English. 

 

 

 

 

 

 

nPerf 

 

1. Develop telco recommendation system by using 

the data provide by the user after they finish the 

speed test based on their location. 

2. Develop a function for the user can view their 

network availability. 

3. Develop a theme for the users who are color blind 

can have a better experience. 

4. Develop the reliability scores in the speed test for 

the user can more understand their network 

performance. 
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5. Develop the VPN function for the user can have 

a more secure network. 

6. Develop multiple languages function for the user 

who are do not understand English. 

7. Develop a function that can find the nearest cell 

tower by using Google map function. 

 

 

 

 

 

 

Speedtest 

Application 

(By Ookla) 

 

1. Develop telco recommendation system by using 

the data provide by the user after they finish the 

speed test based on their location. 

2. Develop a function for the user can view their 

network availability. 

3. Develop a theme for the users who are color blind 

can have a better experience. 

4. Develop the reliability scores in the speed test for 

the user can more understand their network 

performance. 

5. Develop the latency scores in the speed test for 

the user can more understand their network 

stability. 

6. Develop the VPN function for the user can have 

a more secure network. 

7. Develop multiple languages function for the user 

who are do not understand English. 
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2.6 Summary 

Table 2.2 Proposed Project Table 

Functions Opensignal nPerf Speedtest Proposed 

Project 

Telco recommendation 

based on location 

   

  

Provide identifier the 

Internet Service 

Providers 

        

Provide speed test         

Get notification when 

bad signal reception 
  

  

  

Provide historical view         

Provide “Report bug” 

and “FAQ”  
        

Provide network 

coverage map 
        

Provide jitter scores in 

speed test result 

  

    

Provide reliability scores 

in speed test result 

   

  

Provide latency scores     
 

  

Provide multiple 

language selection 

 

  
 

  

 

To sum up, Opensignal has the most function as mentioned above. However, it still 

lacks some importance function, such as do not have provide the telco 

recommendation, jitter scores in speed test result, reliability scores in speed test result 

and do not have the multiple language selection. But it also provides two unique 

function such as view of nearest cell tower by using the Google map function and get 

notification when bad signal reception. In my proposed project, I will propose a 
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significate function, telco recommendation by using opensource database, it can let 

users easily to identifier the better telco based on their location. 
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CHAPTER 3 PROPOSED METHOD/APPROACH 

3.1 Methodology 

3.1.1 Comparison of different methodology 

3.1.1.1 Scrum 

 

Figure 3.1 Scrum 

Scrum is an agile software development methodology that prioritizes cooperation, 

teamwork, and the capacity to react fast to changing needs. It is a commonly utilized 

approach in the software industry for managing and finishing large projects. In Scrum, 

a project is broken up into brief sprints, which are generally two to four weeks long. 

The team works to finish a number of user stories or prioritized activities that are 

taken from the project backlog during each sprint. 

The Product Owner, the Scrum Master, and the Development Team are the three 

positions that make up the Scrum framework. The Product Owner is in charge of 

controlling the project backlog's priorities and making sure the team is focusing on the 

most crucial and worthwhile tasks. The Scrum Master is in charge of enabling the 

Scrum process, removing obstacles that get in the way of the team's productive work, 

and making sure the team is adhering to Scrum best practices. The Development 

Team is in charge of providing a potentially shippable product increment at the 

conclusion of each sprint, as well as fulfilling the tasks listed in the sprint backlog. 
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Scrum also involves a number of rituals or gatherings to encourage teamwork and 

communication. These include the Daily Scrum, a quick daily stand-up meeting 

where team members share progress, talk about obstacles, and plan the following day, 

the Sprint Review, where the team presents the work completed during the sprint and 

receives feedback from stakeholders, and the Sprint Retrospective, where the team 

evaluates the sprint and pinpoints areas for improvement. 

In conclusion, Scrum is, all things considered, a highly collaborative and adaptive 

framework that enables teams to efficiently collaborate and produce high-quality 

software products in a timely and effective way. 

3.1.1.2 Feature-Driven Development 

 

Figure 3.2 Feature-Driven Development 

A software development process that emphasizes timely and effective delivery of 

functional software features is called "feature-driven development" (FDD). Jeff De 

Luca and Peter Coad created FDD in the late 1990s. It is based on their experience 

creating huge software systems. FDD is built on a set of five fundamental tasks: 

creating a general model, creating a list of features, planning by features, designing by 

features, and constructing by features. These tasks are completed iteratively, with 

each iteration concentrating on delivering a set of functional characteristics. 

A high-level perspective of the software system serves as the overarching model in 

FDD, which directs the development process. The development team and 

stakeholders' feedback are used to generate the feature list, which is a prioritized list 

of items that must be implemented. Planning per feature entails dividing the feature 

list into smaller, more manageable chunks and creating a thorough strategy for putting 
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each feature into practice. When you design by feature, you create a thorough design 

for each feature that will later be utilized to direct the implementation process. 

Building by feature entails putting each feature into practise one at a time before 

incorporating it into the whole system. In order to make sure the system is operating 

properly, FDD emphasises the value of testing throughout the development process 

and encourages teams to employ automated testing methods.  

Overall, FDD is a simple and adaptable technique that emphasises the value of 

regularly providing functional software features. It works effectively for projects with 

clear criteria and a desire for quick delivery of usable software. 

3.1.1.3 Lean software development 

 

Figure 3.3 Lean software development 

A process known as lean software development emphasizes maximizing customer 

value while reducing waste. It is founded on the lean manufacturing tenets that the 

Toyota Production System pioneered. Eliminating waste, enhancing learning, 
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empowering the team, delivering as quickly as feasible, and incorporating integrity 

into the system are some of the fundamental tenets of lean software development. 

Finding and removing activities that don't advance the software development process' 

goals is the elimination of waste. Wasteful practices include delay, overproduction, 

and rework. Teams should continually learn from their experiences in order to 

enhance their processes and deliverables. This is known as amplifying learning. 

Giving team members the power to decide and take responsibility for their job while 

putting an emphasis on teamwork and shared responsibility constitutes empowering 

the team. 

Teams should strive to produce functioning software as rapidly as feasible while 

retaining quality in order to release as quickly as possible. Finally, teams should 

concentrate on creating high-quality software that satisfies customer demands and is 

simple to maintain over time in order to instill integrity into the system. Teams 

working on projects with shifting needs, where efficiency, adaptability, and quality 

are crucial, benefit from lean software development. 

3.1.2 Chosen a Methodology 

 

Figure 3.4 Methodology 
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Scrum is well-suited for projects with rapidly changing requirements, and this project 

involves multiple components, including data collection, aggregation, balancing, 

recommendation, visualization, and testing. With Scrum, it can work in iterations and 

prioritize the most important features or components for each iteration and allow to 

deliver value to the stakeholders incrementally. Additionally, Scrum emphasizes 

continuous feedback from stakeholders, which is important for a project that involves 

data analysis and user recommendations. 

This project aims to provide telco recommendations based on user location using speed 

test data. The six components involved in this project are Data Collection, Data 

Aggregation, Data Balancing, Telco Recommendation, Data Visualization, and Testing 

and Maintenance. Data Collection involves gathering user location data from various 

sources, such as GPS sensors and mobile networks. Data Aggregation combines the 

collected data into a single dataset, which is then processed by Data Balancing to ensure 

fairness and accuracy. Telco Recommendation will use Haversine Algorithm to 

recommend the most suitable telco plan for the user based on their location and average 

score of download speed and upload speed. Data Visualization provides a graphical 

representation of the recommendation results, making it easier for the user to 

understand and compare. Finally, Testing and Maintenance ensures that the system 

operates correctly, by testing and debugging the system, and maintaining it over time. 

By following these six components, this project can provide a useful and reliable telco 

recommendation service for users based on their location, which can help them save 

money and improve their mobile network experience. 

3.2 System Requirement 

3.2.1 Hardware 

3.2.1.1 Laptop 
The hardware involved in this project is Laptop. The computer issued for the process 

develop the application for the telco recommendation using optimised OpenSignal data 

system. The software involve in this project is Flask, Shimadzu, Hybrid Apps.  

Table 3.1 Specifications of laptop 

Description Specification 
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Model Victus by HP Laptop 16-d0161TX 
Processor AMD Ryzen™ 7 5800H 
Operating System Windows 11 
Graphic NVIDIA GeForce RTX3050ti 4GB DDR4 
Memory 16GB DDR4 RAM 
Storage 1.5TB NVMe SSD 

3.2.1.2 Vivo X80 
Table 3.2 Specifications of Vivo X80 

Description Specification 
Model Vivo X80 / V2144 
Processor Dimensity 9000 Octa-core 
Operating System Android 
Memory 12GB RAM+4GB Virtual RAM 
Storage 256GB 
LTE √ 

 

3.2.1.3 Samsung Galaxy S6 
Table 3.3 Specifications of Samsung Galaxy S6 

Description Specification 
Model Samsung Galaxy S6 
Processor Exynos 7420 Octa 
Operating System Android 
Memory 3GB RAM 
Storage 32GB 
LTE √ 

3.2.1.4 Oppo F11 Pro 
Table 3.4 Specifications of Oppo F11 Pro 

Description Specification 
Model Oppo F11 Pro 
Processor Mediatek MT6771 Helio P70 
Operating System Android 
Memory 6GB RAM 
Storage 128GB 
LTE √ 
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3.2.1.5 Xiaomi Redmi Note 8 Pro 
Table 3.5 Specifications of Xiaomi Redmi Note 8 Pro 

Description Specification 
Model Samsung Galaxy S6 
Processor Mediatek Helio G90T 
Operating System Android 
Memory 4GB RAM 
Storage 128GB 
LTE √ 

 

3.2.1.5 Xiaomi Mi 8 Pro 
Table 3.6 Specifications of Xiaomi Mi 8 Pro 

Description Specification 
Model Xiaomi Mi 8 Pro 
Processor Qualcomm SDM845 Snapdragon 845 
Operating System Android 
Memory 6GB RAM 
Storage 128GB 
LTE √ 

Above are the phone that I used for collecting the network speed test data. 

3.2.2 Software 

3.2.2.1 Apache2 

 

Figure 3.5 Apache2 
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On Linux operating systems, including Ubuntu, Apache2 is a well-liked web server 

programmed. Both static and dynamic web sites can be served by this open-source 

program. When a client, such as a web browser, makes a request, Apache2 listens for 

it and responds by delivering web pages or other resources. The server-side 

programming languages PHP and Perl, SSL encryption, virtual hosting, and other 

capabilities are all supported by Apache2, which is highly flexible and supports a wide 

range of features and modules. It is also popular among many web hosting companies 

since it is effective and lightweight.  

3.2.2.2 Google My Maps 

 

Figure 3.6 Google My Maps 

Google My Maps offers the user access to Google Maps and a lot of the information 

you'll get when you use Google Maps. It functions similarly to Google's other cloud-

based authoring tools in many ways. You may create maps on your own or share them 

with other people to collaborate on projects. It even integrates with Google Docs, 

allowing you to arrange your maps alongside other papers. You may also import 

information from Google Docs and Spreadsheets into your personalized map. Google 
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My Maps have two features that will be used in this project. The first feature is 

collaboration. The user may share their own map with particular persons, anybody with 

the link, or people in the user's Google organisation, just as they would any other 

Google Drive file. The second element is the draw or plot functionality, which consists 

mostly of the draw the line or plot a marker tool. Users can draw a line without adding 

markers, but it will not signify anything unless it is contextualised. 

3.2.2.3 Jupyter Notebook 

 

Figure 3.7 Jupyter Notebook 

The Jupyter Notebook is an open-source web tool for creating and sharing documents 

with live code, equations, visualizations, and text. People at Project Jupyter manage 

Jupyter Notebook. Jupyter Notebooks are a fork of the IPython project, which used to 

have its own IPython Notebook project. Jupyter can support some programming 

languages such as Python and Julia. Jupyter comes with the IPython kernel, which 

allows you to develop Python programs, although there are presently over 100 
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alternative kernels available. So that, this project will use Jupyter Notebook to do the 

data pre-processing for the dataset due to the dataset will have some data may contain 

NaN value, I will use Jupyter Notebook to fill up all the NaN value to have an accurate 

dataset. 

3.2.2.4 GitHub 

 

Figure 3.8 GitHub 

GitHub is a service that hosts Git repositories, but it also adds many of its own services. 

Git is a command-line program, whereas GitHub is a Web-based graphical interface. It 

also includes access control and a variety of collaborative capabilities, such as wikis 

and basic task management tools, for each project. Therefore, GitHub will be use in this 

project to store the speed test data in Kampar area and set as public, let others view and 

utilize the dataset to lead the world become more connected via cellular networks 

because the data accuracy is crucial, especially for the bandwidth and other metric of 

the network performance.  
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3.3 Timeline 

3.3.1 FYP1 

 

Figure 3.9 Timeline for FYP I 

 

3.3.2 FYP2 

 

Figure 3.10 Timeline for FYP II 

 

 3.4 Estimated Cost 
 Table 3.7 Estimated Cost Table 

 

 

 

 

No. Code Description Qty(unit) Price(RM) Discound Tax Amount DATE 

1 PRE-CFLEXI 
POSTPAID UPFRONT PAYMENT (XPAX 
POSTPAID 40) 013-8508014  1 40 0 0 40 15/07/2022 

2 PRE-HLEXI 
POSTPAID UPFRONT PAYMENT (HOTLINK 
POSTPAID 40) 017-3640193 1 40 0 0 40 15/07/2022 

3 
PRE-
UMFLEXI 

POSTPAID UPFRONT PAYMENT (HERO P38) 
011-62441553  1 38 0 0 38 16/07/2022 

4 PRE-TFLEXI 
POSTPAID UPFRONT PAYMENT (YES 
INFINITE BASIC) 018-7012765  1 61.5 0 0 61.5 16/07/2022 

5 PRE-YFLEXI YES POSTPAID PAYMENT (018-7012765) 1 10.35 0 0 10.35 7/8/2022 

6 OTHER-SRV 
POSTPAID TERMINATION FEE FOR YES 018-
7012765 1 10 0 0 10 7/8/2022 

7 OTHER-SRV 
POSTPAID TERMINATION FEE FOR 
UMOBILE 011-62441553 1 10 0 0 10 7/8/2022 

8 OTHER-SRV 
POSTPAID TERMINATION FEE FOR CELCOM 
013-8508014 1 10 0 0 10 7/8/2022 



CHAPTER 3 
 

38 
Bachelor of Information Technology (Honours) Communications and Networking 
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

3.5 Concluding Remark 
In conclusion, the development of a successful project requires a rigorous and 

meticulous approach to system design and implementation. The system must meet all 

the requirements outlined in the project brief, including both hardware and software 

components. The hardware must be carefully selected to ensure optimal performance 

and compatibility with the software components, and the software must be thoroughly 

tested and optimized to achieve maximum efficiency and functionality. Furthermore, 

the timeline for the project must be carefully planned and followed to ensure that all 

project milestones are met on time. The success of the project will depend on the team's 

ability to collaborate effectively and communicate clearly throughout both FYP1 and 

FYP2. Regular team meetings and progress reports will help to ensure that everyone is 

on track and that any potential issues are identified and addressed promptly. It is also 

essential to estimate the costs of the project accurately and to adhere to the budget 

throughout the project's lifespan. Any unforeseen expenses must be carefully 

considered and approved by the project supervisor before any additional costs are 

incurred. Ultimately, the success of this project will depend on the team's dedication 

and hard work. By following a systematic approach to system design and 

implementation, adhering to the timeline, and managing costs effectively, the team will 

be well-positioned to achieve the desired outcomes of the project. The skills and 

experience gained from this project will undoubtedly prove invaluable in the team 

members' future academic and professional pursuits. 



CHAPTER 4 

39 
Bachelor of Information Technology (Honours) Communications and Networking 
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

CHAPTER 4  

4.1 System Design 

 

Figure 4.1 System overview 

 

This is the overview of the system design for a Telco recommendation system based on 

user location. The system is designed to recommend Telco providers to users based on 

their current location and the maximum distance they are willing to travel. The system 

is divided into four components: Jupyter notebook, Data, Web Server, and Internet. 

This report will discuss each component in detail and how they work together to create 

the overall system. 

4.1.1 Jupyter Notebook Component 
The Jupyter Notebook is a web application that allows users to create and share 

documents that contain live code, equations, visualizations, and narrative text. In this 

system, the Jupyter Notebook component is used to develop and test the code for the 

recommendation system. The code in the Jupyter Notebook retrieves the user's location, 

calculates the distance between the user and Telco providers, and recommends the top 

Telco providers within the user's preferred distance. The code is written in Python and 

utilizes libraries such as Selenium and Pandas. 
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4.1.2 Data Component 
The Data component contains the Telco provider data that the recommendation system 

uses to make recommendations to the user. The data is stored in an Excel file that 

contains information such as the Telco provider name, location, download speed, 

upload speed, and latency. The data is loaded into the Jupyter Notebook component 

using the Pandas library. The data is then processed and filtered based on the user's 

location and preferred distance. 

4.1.3 Web Server Component 
The Web Server component is responsible for hosting the Telco recommendation 

system and making it available to users. The system is deployed on a web server that is 

accessible through the internet. The user interacts with the system through a web 

interface that allows them to input their current location and preferred distance. The 

web interface sends the user's input to the Jupyter Notebook component, which 

processes the data and returns the top Telco recommendations to the user. 

4.1.4 Internet Component 
The Internet component provides the network connectivity that allows the Telco 

recommendation system to function. The system relies on the internet to retrieve the 

user's location, access the Telco provider data, and communicate with the user through 

the web interface. The system also utilizes the internet to connect to the Selenium 

WebDriver, which is used to automate web browser interactions and retrieve the user's 

location. 

4.1.5 Conclusion 
In conclusion, the Telco recommendation system is designed to recommend Telco 

providers to users based on their current location and the maximum distance they are 

willing to travel. The system is divided into four components: Jupyter Notebook, Data, 

Web Server, and Internet. The Jupyter Notebook component retrieves the user's 

location, calculates the distance between the user and Telco providers, and recommends 

the top Telco providers within the user's preferred distance. The Data component 

contains the Telco provider data, and the Web Server component hosts the system and 

provides a web interface for the user. Finally, the Internet component provides the 

network connectivity that allows the system to function. Together, these components 

create a Telco recommendation system that is accurate, efficient, and user-friendly. 



CHAPTER 4 

41 
Bachelor of Information Technology (Honours) Communications and Networking 
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

4.2 Overall system Flow Chart 

 

Figure 4.2 Flow Chart 

Once the system started, the first thing to do is using python to perform from selenium 

import webdriver. Furthermore, connect with the web driver to retrieve the 

geographical coordinate of the user and stored it in the Xpath and using python to 

retrieve the geographical coordinate from the Xpath. After that, the geographical 

coordinated will be stored into a variable and print the variable on screen. If failed, then 

error occurs. If success, it will proceed to retrieve the data from the Excel file and start 

to use haversine algorithm to calculate the distance between the geographical 

coordinate of data and user’s geographical coordinate. If within 2km, it will provide the 

data that sorted using python, and recommend the best telco that have highest download 
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speed plus highest upload speed from highest to lowest. If more than, it will show “No 

Telco provider found within 2 km.” 

4.3 Functional Requirement 

4.3.1 Telco recommendation System 

4.3.1.1 Uses Selenium WebDriver to automate the process of finding the current 
location of the user: 
The system is able to use Selenium WebDriver to automate the task of finding the 

current location of the user. Selenium WebDriver is a popular tool used for automating 

web browser interactions. The task involves launching the Microsoft Edge browser and 

navigating to a specific website called "https://findmylocation.org/". This website is 

designed to provide location-based services by using the location services feature of the 

user's device. Once the website is launched, the script waits for the longitude element 

to load, which is a specific element on the web page that contains the longitude and 

latitude values. 

4.3.1.2 Telco Recommendation: 
This system must have the ability to help the users who are looking to select a new 

telecommunications provider or switch to a different one. The system's ability to 

recommend a Telco provider based on the user's location and the provider's download 

and upload speeds, and latency can help users make more informed decisions about 

which provider to choose. And the system's use of the haversine algorithm to calculate 

the distance between the user's location and the Telco provider's location is critical in 

ensuring that the user is provided with accurate and reliable recommendations. This 

algorithm considers the curvature of the Earth's surface, which can be important when 

calculating distances over large areas. 

4.3.1.3 Visualize the data in Google my map: 
This system must have the ability to create a map that shows the speed test results for 

different locations based on the Longitude and Latitude inside the Excel file. It reads in 

the speed test data from an Excel file and then creates a new Google Map. Each location 

is marked on the map with a colored marker, with the color of the marker indicating the 

speed test result for that location. The map also includes a color scale that shows the 

range of speeds that correspond to different colors. 
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4.3.2 Speed Test System 

4.3.2.1 Download Speed Test: 
This system must have the ability to allows user to measure how fast user’s internet 

connection is at downloading files. This is important because it affects how quickly 

user can load web pages, stream videos, and download files.  

4.3.2.2 Upload Speed Test: 
This system must have the ability to measure how fast user’s internet connection is at 

uploading files. This is important because it affects how quickly user can send files, 

such as email attachments or uploading files to a cloud storage service.  

4.3.2.3 Ping and Jitter Test: 
This system must have the ability to allows user to measure the quality of user’s internet 

connection. Ping refers to the time it takes for a signal to travel from user’s device to a 

server and back, while jitter measures the variability in the delay of those signals. This 

is important because it affects how quickly user’s device can communicate with other 

devices on the internet. 

4.3.2.4 Retrieve Data from database managed by PhpMyAdmin and show in table: 
This system must have the ability to retrieving data from a database managed by 

PhpMyAdmin and displaying it in a table format. PhpMyAdmin is a popular web-based 

application used to manage MySQL databases. The task involves accessing the 

database using PhpMyAdmin and executing a SQL query to retrieve the desired data. 

The retrieved data can then be formatted and displayed in a table on a web page using 

HTML and CSS. The table may contain columns and rows that represent different fields 

and records of the data. The displayed data can be sorted and filtered based on specific 

criteria to make it easier for users to find and analyze the information they need. 

 

4.4 Algorithm Design 

4.4.1 Download Test Algorithm 
The download test algorithm measures the speed of data transfer from the server to the 

client. It works by requesting a file of a predetermined size from the server and 
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measuring the time it takes to download the file. The download speed is then calculated 

by dividing the size of the file by the time taken to download it. 

 

Figure 4.3 Algorithm of Download Speed (1) 

 

Figure 4.4 Algorithm of Download Speed (2) 
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Figure 4.5 Algorithm of Download Speed (3) 

 

This is a JavaScript function called "dlTest" that downloads a file from a specified URL 

and measures the download speed. The function takes one parameter, "done", which is 

a callback function that gets called when the download is complete. The function starts 

by initializing some variables, including "totLoaded", which keeps track of the total 

number of bytes loaded so far, "startT", which is the timestamp when the download 

started, and "failed", which is a flag that gets set to true if any of the download streams 

fail. The function then creates multiple "streams" to download the file. Each stream is 

slightly delayed so that they don't end at the same time. The streams are created using 

XMLHttpRequest, which is an API in JavaScript that allows you to send HTTP requests 

and receive responses. 

The function also sets up event listeners for each stream, including an "onprogress" 

listener that gets called whenever new data is received. The "onprogress" listener adds 

the number of new bytes received to "totLoaded". The function then sets up a timer that 

updates the download status every 200 milliseconds. The download status includes the 

current download speed in megabits per second (Mbps). If the download speed is slower 

than a specified threshold, the function enters a "grace time" period where it waits for 

a certain amount of time to give the connection a chance to improve. If the connection 

is still slow after the grace time, the function ends the download and calls the "done" 

callback. If the download speed is fast enough, the function calculates a "bonus" time 

that is subtracted from the total download time to shorten the download test. This is 

done to prevent the download test from taking too long on fast connections. Finally, if 

the download test has run for longer than a specified maximum time, or if any of the 

download streams have failed, the function ends the download and calls the "done" 

callback. 



CHAPTER 4 

46 
Bachelor of Information Technology (Honours) Communications and Networking 
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

4.4.2 Upload Test Algorithm 
The upload test algorithm measures the speed of data transfer from the client to the 

server. It works by uploading a file of a predetermined size to the server and measuring 

the time it takes to upload the file. The upload speed is then calculated by dividing the 

size of the file by the time taken to upload it. 

 

Figure 4.6 Algorithm of Upload Speed (1) 

 

Figure 4.7 Algorithm of Upload Speed (2) 
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Figure 4.8 Algorithm of Upload Speed (3) 

 

 

Figure 4.9 Algorithm of Upload Speed (4) 

 

This script appears to be a test function for uploading data to a server. The function 

takes a done function as a parameter which is called when the test has completed. 

In the function, a large amount of garbage data is generated, and then uploaded to the 

server using multiple XHR (XMLHttpRequest) requests. There are two types of XHR 

requests used in the function: ie11workaround and regular. The former is used when 
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the settings.forceIE11Workaround flag is set to true, and the latter is used otherwise. 

The regular XHR requests use the onprogress, onload, and onerror events to track the 

progress of the upload and handle errors. The ie11workaround XHR requests use only 

the onload and onerror events to track the progress of the upload because the 

xhr.upload.onprogress event is not available in IE11. 

The progress of each XHR request is tracked using the totLoaded variable, which is 

incremented each time the onprogress event fires. The graceTimeDone flag is used to 

determine when the test has completed. The function first creates multiple req and 

reqsmall Blobs containing the garbage data to be uploaded. It then creates 

settings.xhr_ul_blob_megabytes req Blobs and one reqsmall Blob. These are used in 

the XHR requests to upload the data to the server. The testStream function is called for 

each of the req Blobs. Each testStream function creates a new XHR object, sets up the 

appropriate event listeners based on the type of XHR request being used, and sends the 

XHR object with the send method. When the onload or onerror event fires, the 

testStream function is called again to upload more data. If the ie11workaround flag is 

set, reqsmall Blobs are used instead of req Blobs. 

The testFunction function sets the initial values of the variables used to track the 

progress of the upload and starts the testStream function for each req Blob. It also starts 

a timer to keep track of how long the test has been running. When the timer has elapsed 

for settings.graceTimeMs milliseconds, the graceTimeDone flag is set to true. When all 

of the XHR requests have completed, the done function is called. If any of the XHR 

requests fail, the failed flag is set to true. If the xhr_ignoreErrors flag is set to 0, the test 

is aborted. If it is set to 1, the testStream function is called again to retry the upload. 

4.4.3 Ping and Jitter Test Algorithm 
The ping test algorithm measures the time it takes for a small packet of data to travel 

from the client to the server and back. It works by sending a small packet of data to the 

server and measuring the time it takes to receive a response. The ping time is a measure 

of the latency or delay in the network. On the other hand, the jitter test algorithm 

measures the variability in the latency of the network. It works by sending multiple 

small packets of data to the server and measuring the difference in the time it takes for 

each packet to travel from the client to the server and back. A high jitter value indicates 

a network with inconsistent latency. 
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Figure 4.10 Algorithm of Ping&Jitter Speed (1) 

 

 

Figure 4.11 Algorithm of Ping&Jitter Speed (2) 
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Figure 4.12 Algorithm of Ping&Jitter Speed (3) 

 

 

Figure 4.13 Algorithm of Ping&Jitter Speed (4) 

 

The code appears to be JavaScript code for performing a ping and jitter test and sending 

telemetry. The ping and jitter test function is named pingTest and takes a callback 

function done as a parameter, which is called when the test is over. The sendTelemetry 

function sends telemetry data and also takes a callback function done as a parameter, 

which is called when the telemetry data has been sent. 

The pingTest function uses an XMLHttpRequest object to send a GET request to a 

specified URL with a random string appended to prevent caching. The onload and 

onerror event listeners are used to handle the response from the server. The prevT 

variable is used to store the time of the last received "pong" response from the server. 

The ping and jitter variables store the current ping and jitter values. The instspd variable 

stores the time between the previous and current "pong" responses. The prevInstspd 

variable stores the previous instspd value for use in calculating the jitter. The i variable 
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is a counter for the number of "pong" responses received. The pingProgress variable is 

used to track the progress of the ping test. The settings object contains various settings 

for the test. 

The sendTelemetry function also uses an XMLHttpRequest object to send a POST 

request with telemetry data to a specified URL. The onload and onerror event listeners 

are used to handle the response from the server. The settings object contains various 

settings for the telemetry. 

4.4.4 Telco Recommendation Algorithm 

 

Figure 4.14 Algorithm of Telco Recommendation 

 

The algorithm in the code above is designed to recommend the top Telco providers for 

a user based on their location, download speed, upload speed, and latency. The 

algorithm utilizes the Haversine formula to calculate the distance between the user's 
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location (specified by the user's latitude and longitude) and the location of each Telco 

provider in the dataset. The maximum distance that the user is willing to travel is also 

specified as a parameter in the code. 

The code first loads an Excel file containing information about the Telco providers into 

a panda DataFrame. The user's latitude and longitude are then defined, and the 

maximum distance that the user is willing to travel is specified. The Haversine function 

is used to calculate the distance (in kilometers) between the user's location and each 

Telco provider's location, and this information is stored in a new column called 

'Distance' in the DataFrame. 

The DataFrame is then filtered to include only the Telco providers that are within the 

maximum distance specified by the user. If there are no Telco providers found within 

the maximum distance, the algorithm recommends the nearest provider to the user 

based on their location. Otherwise, the DataFrame is sorted in ascending order based 

on the distance from the user's location. 

The top N rows from the filtered and sorted DataFrame are then selected to provide 

recommendations to the user, where N is specified as a parameter in the code. The top 

N rows are sorted by the download speed column in descending order, and then by the 

upload speed column in descending order as a tiebreaker. Finally, the top N 

recommendations are printed in sequence, with each row displaying the Telco 

provider's name, download speed, upload speed, and latency. 

Overall, this algorithm is a useful tool for users who are looking for Telco providers 

within a certain distance from their location and who prioritize download and upload 

speeds. By using the Haversine formula to calculate distances and sorting Telco 

providers by download and upload speeds, the algorithm can provide accurate and 

relevant recommendations to users. 
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4.5  Graphical User Interface Design 

4.5.1 Speedtest HomePage 

 

Figure 4.15 ZhenYik’s SpeedTest Home Page 

The interface for a speed test application should be simple and intuitive, allowing users 

to quickly and easily initiate a test to measure their internet connection speed. The main 

elements of such an interface would include a large, clearly visible "Start" button that 

initiates the test, along with a progress bar that visually displays the progress of the test. 

The interface should also provide numerical displays of the user's download and upload 

speeds, so that users can see their results quickly and easily. Users should be able to 
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select the server location from a list of available servers to ensure that they are testing 

their connection speed to the appropriate location. 

4.5.2 Speedtest Result Page 

 

Figure 4.16 ZhenYik’s SpeedTest Result History Page 

This is the user interface of the speed test result, and it will include the Test ID, Data 

and time, IP and ISP, User agent and locale, Download speed, Upload Speed, Ping, and 

jitter. Each speed test result will have their own unique Test ID, and user can search the 

Test ID through the search bar. And all of the data is stored inside the MySQL Ubuntu 

and use the PhpMyAdmin to manage.  

4.5.3 PhpMyadmin Page 

 

Figure 4.17 PhpMyAdmin Login Page 
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Figure 4.18 PhpMyAdmin Home Page 

 

Figure 4.19 PhpMyAdmin Result Management Page 

The menu bar of PhpMyAdmin is located at the top of the interface and provides access 

to a range of useful features. These include the ability to create new databases, tables, 

and fields, as well as to import and export data from the database. The menu bar also 

provides access to the SQL editor, which allows users to write and execute custom SQL 

queries. Additionally, there are options to manage user accounts, set up server 

connections, and configure various settings for the interface. The menu bar is organized 

into several sections, such as the home section, which provides an overview of the 

current database system, and the Operations section, which offers tools for optimizing, 
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repairing, and analyzing databases. Overall, the menu bar is an essential component of 

the PhpMyAdmin user interface, offering easy access to a range of powerful features 

for managing MySQL and MariaDB databases. 

 

4.6 Concluding Remark 
In conclusion, this system design involved using Jupyter Notebook for data analysis 

and processing, integrating the data with a web server, and utilizing the internet to 

access external resources. Additionally, the algorithm design was critical to the success 

of the project, and we used several algorithms such as the haversine algorithm to 

calculate distances, as well as algorithms to measure download and upload speeds, ping, 

and jitter. 

The graphical user interface design was also essential to the project, as it allowed end-

users to interact with the system and visualize data in an intuitive and easy-to-use way. 

By creating a clean and simple interface, we were able to ensure that users could access 

the insights they needed quickly and efficiently. 

Overall, this project has demonstrated the power of data analytics and visualization in 

providing valuable insights and recommendations to users. By collecting and 

aggregating data, analyzing it using sophisticated algorithms, and presenting it in a 

user-friendly interface, we have enabled users to make informed decisions about their 

telecommunications needs. Going forward, it will be essential to continue testing and 

maintaining the system to ensure that it remains up-to-date and effective. 

In summary, this project has been an exciting and challenging endeavour that has 

demonstrated the power of data analytics and visualization in providing valuable 

insights and recommendations to end-users. By incorporating a range of components, 

from data collection to user interface design, we have created a robust and effective 

system that can help users make informed decisions about their telecommunications 

needs. With ongoing testing and maintenance, this system will continue to provide 

value to users for years to come. 
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CHAPTER 5  

5.1 Setting UP 

5.1.1 Hardware 
5.1.1.1 Below RM50 (Prepaid) 

In order to prevent unfair comparison occurs when I was collecting the data, I did the 

research for the package provided by each telco, below are my research result: 

Table 5.1 Prepaid Plan for Each Telco 

  Name of Plans Speed Cap Prices Capacity  

DIGI Raja Kombo 45 Uncapped RM45 UNLIMITED 

Maxis RM45/mth 6Mbps RM45 UNLIMITED 

U-mobile Brand H 6Mbps RM45 UNLIMITED 

Celcom Unlimited RM45 6Mbps RM45 UNLIMITED 

Yes 
Yes Kasi Up Prepaid 

30 
7Mbps  RM30 UNLIMITED 

  

Above are the most expensive prepaid plan provided by each telco, but most of the 

plans have a network speed cap, so this project will not use prepaid as the data collection 

tools to have more accurate data. 

5.1.1.2Digi postpaid plan overview 

Table 5.2 Postpaid Plan for Digi 

 Digi 

Postpaid 40 

Digi Postpaid 

60 

Digi Postpaid 

90 

Digi Postpaid 

120 

Speed Cap Uncapped Uncapped Uncapped Uncapped 

Prices  RM40 RM60 RM75 RM105 

Capacity  10GB 30GB 60GB 105GB 

 



CHAPTER 5 

58 
Bachelor of Information Technology (Honours) Communications and Networking 
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

5.1.1.3 Maxis (Hotlink) postpaid plan overview 

Table 5.3 Postpaid Plan for Maxis (Hotlink) 

 Hotlink Postpaid 

30 

Hotlink Postpaid 

40 

Hotlink Postpaid 

60 

Speed Cap Uncapped Uncapped Uncapped 

Prices  RM30 RM40 RM60 

Capacity  2GB 12GB 30GB 

 

5.1.1.4 U-mobile postpaid plan overview 

Table 5.4 Postpaid Plan for U-mobile 

 GX50 GX68 HERO P79 

Speed Cap Uncapped Uncapped Uncapped 

Prices  RM40 Rm68 Rm79 

Capacity  Unlimited Unlimited Unlimited 

 

5.1.1.5 Celcom (Xpax postpaid plan overview 

Table 5.5 Postpaid Plan for Celcom (Xpax) 

 XPAX POSTPAID 

40 

XPAX POSTPAID 

60 

MEGA™ 80 

Speed Cap Uncapped Uncapped Uncapped 

Prices  RM40 RM60 RM80 

Capacity  10GB 20GB 40GB 
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5.1.1.6 Yes postpaid plan overview 

Table 5.6 Postpaid Plan for Yes 

 Yes Infinite 

Basic 

Yes Infinite 

Standard 

Yes Infinite 

Premium 

Yes Infinite 

Ultra 

Speed Cap Uncapped Uncapped Uncapped Uncapped 

Prices  RM58 RM88 RM118 RM178 

Capacity  Unlimited Unlimited Unlimited Unlimited 

 

This project’s budget for each package is around RM40. So that, for Digi is select Digi 

Postpaid 40 which my phone currently using. For Maxis will select Hotlink Postpaid 

40. For U-mobile, is GX50. Celcom is XPAX POSTPAID 40, but for YES, this 

cheapest price is RM58, so this project will use Yes Infinite Basic. 

 
Figure 5.1 Sim Card by Each Telco 

Start from left is Yes, U-mobile, Digi, Maxis (Hotlink), Celcom (XPAX) 

 

Figure 5.2 Mobile Phone Using for This Project 
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These are all my hardware for collecting the data in the Kampar area. All the phone are 

support 4G cellular network and all of them are in good condition. So that, it was reduce 

the unfair comparison in this project. 

5.2 Software Setup 

5.2.1 Virtual Box 

 
Figure 5.3 Virtual Box Home Page 

 

Visit https://www.virtualbox.org/wiki/Downloads, and select the platform based on your 
own scenario. In my case, I’m using the Window platform to run the virtual box. 

 

5.2.2 Ubuntu (Virtual Box) 

 

Figure 5.4 Ubuntu Home Page 

https://www.virtualbox.org/wiki/Downloads
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Visit the https://ubuntu.com/download/desktop to download the Ubuntu and install it to 

the virtual box. After that, open VirtualBox and click on the "New" button to create a 

new virtual machine. Give your virtual machine a name, select "Linux" as the type, and 

choose the version of Ubuntu you downloaded as the version. Choose how much RAM 

and storage space you want to allocate to the virtual machine. Then, select the virtual 

machine in the list and click on the "Settings" button. Under "Storage," click on the 

"Empty" CD/DVD icon and choose the Ubuntu ISO file you downloaded. Click on the 

"Start" button to start the virtual machine and begin the Ubuntu installer. Follow the 

on-screen instructions to install Ubuntu, choosing to install it alongside any existing 

operating systems or erase the entire disk and install Ubuntu. Once the installation is 

complete, you can start Ubuntu in VirtualBox and use it like a regular computer. 

5.2.3 Jupyter Notebook 

 

Figure 5.5 Jupyter Notebook Run on Terminal 

First, you need to install Python on your Windows computer. You can download the 

latest version of Python from the official website, and make sure to add it to your system 

PATH during the installation process. Once Python is installed, open a command 

prompt or terminal, and run the following command to install Jupyter using pip: pip 

install jupyter. This will download and install the Jupyter package on your system. Next, 

navigate to the directory where you want to create your Jupyter notebook in the 

command prompt or terminal, and run the command jupyter notebook. This will launch 

Jupyter in your default web browser, and you should see a file explorer interface. To 

https://ubuntu.com/download/desktop
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create a new notebook, click on the "New" button in the top right corner of the Jupyter 

interface, and select "Python 3" (or the Python version you installed). This will open up 

a new notebook where you can start coding and executing Python commands. That's it! 

You have successfully set up a Jupyter notebook in Windows and can now use it for 

data analysis, machine learning, and other tasks. 

5.3 Configuration  

5.3.1 hosting a Speedtest system in local host 
Open the terminal in Ubuntu and type the command below: 

~$ sudo apt install apache2 php 

This command installs the Apache web server and PHP on your Ubuntu system. Apache 

is a popular web server software used to serve web pages, while PHP is a server-side 

scripting language used to build dynamic web applications. 

~$ git clone https://github.com/adolfintel/speedtest.git 

 This command downloads the LibreSpeed test files from the Git repository hosted on 

GitHub. 

~$ cd speedtest:  

This command changes your current directory to the "speedtest" directory, where you 

have downloaded the LibreSpeed test files. 

~$ sudo cp -R backend example-singleServer-pretter.html *.js /var/www/html/ 

This command copies the necessary files from the "speedtest" directory to the 

"/var/www/html/" directory. The "-R" option is used to copy directories recursively. 

~$ cd /var/www/html 

This command changes your current directory to the "/var/www/html/" directory, where 

the files have been copied in the previous step. 

~$ sudo mv example-singleServer-pretty.html index.html 

This command renames the "example-singleServer-pretty.html" file to "index.html". 

This is necessary because Apache looks for an "index.html" file by default when serving 

web pages. 

https://github.com/adolfintel/speedtest.git
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~$sudo chown -R www-data * 

This command changes the ownership of the files in the "/var/www/html/" directory to 

the Apache user "www-data". This is necessary because Apache runs as the www-data 

user, and it needs to have read and write access to the files in order to serve web pages. 

 

Figure 5.6 Zhenyik’s SpeedTest Home Page 

After following these steps, you should be able to access the Speed test Website host 

by local host by opening a web browser and navigating to http://localhost/. The speed 

test website should be displayed, and you can use it to test your internet connection 

speed. 

According to the screen shot above, you may observe that the upload speed is extremely 

higher than normal. This is because the virtual network adapter used to offer network 

access to a virtual machine when operating in software like VirtualBox is an emulated 

network interface rather than a real network interface. This indicates that software, 

rather than real cables or networking hardware, is used to communicate between the 

virtual network adapter and the physical network adapter of the host operating system. 

When you do a speed test on the virtual machine, data is sent across this software bridge 

from the virtual network adapter to the actual network adapter used by the host 

operating system. The speed test calculates an estimate of the connection speed by 

timing the amount of time it takes for data to transfer between the virtual machine and 

the host operating system. This estimate measures the speed of the connection between 

the virtual machine and the host operating system, not the speed of your actual internet 
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connection. It's crucial to remember that the actual internet connection speed you 

experience while using your internet connection for practical purposes could differ and 

be influenced by a variety of factors, including network congestion, network speed and 

quality, and other considerations. 

5.3.2 Database Configuration 
sudo cp -R results/ /var/www/html/: This command uses cp (copy) to copy the contents 

of the results/ directory to the /var/www/html/ directory. The -R option is used to copy 

directories recursively. The sudo command is used to run this command with 

administrative privileges. 

cd /var/www/html/: This command changes the current working directory to 

/var/www/html/, which is where the results/ directory was copied in the previous step. 

sudo chown -R www-data *: This command changes the ownership of all files and 

directories in the /var/www/html/ directory (including the results/ directory and its 

contents) to the www-data user. This is a common ownership setting for web server 

files on Ubuntu and other Linux systems. 

cd results/: This command changes the current working directory to the results/ 

directory. 

sudo apt install mysql-server: This command installs the MySQL database server on 

the system using the apt package manager. sudo is used to run this command with 

administrative privileges. 

sudo apt install phpmyadmin: This command installs phpMyAdmin, a web-based tool 

for managing MySQL databases. sudo is used to run this command with administrative 

privileges. 

sudo mysql: This command starts the MySQL command-line client, allowing you to 

interact with the MySQL database. 

>alter user 'root'@'localhost' identified with mysql_native_password by 'root123';: This 

command changes the password for the MySQL root user to root123 using the 

mysql_native_password authentication plugin. 

>flush privileges;: This command tells MySQL to reload the user privileges and apply 

the changes made in the previous step. 
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>exit: This command exits the MySQL command-line client. 

sudo gedit telemetry_settings.php: This command opens the telemetry_settings.php file 

in the gedit text editor, which allows you to edit the settings for a telemetry system. 

sudo is used to run this command with administrative privileges. 

 

 

Figure 5.7 Telemetry_setting.php (1) 
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Figure 5.8 Telemetry_setting.php (2) 

 

In my case, I was editing the $stats_password to “pass123” to set a password for the 

stats.php, 

MySql_username=”root”,  MySql_password=”root123”, 

MySql_hostname=”localhost”, MySql_databasename=”speedtest” are for the 

phpMyAdmin 

enabled_id_obuscation=true to prevent users from guessing the URLs of other tests. 
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After that, you need to configure for PhpMyAdmin.

 

Figure 5.9 PhpMyAdmin Login Page 

Type localhost/phpMyAdmin/ in the search bar of the Firefox. And username and 

password was set at just now, which is username= “root”, password = “root123” 

 

Figure 5.10 PhpMyAdmin Home Page (1) 
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After enter the home page of the phpMyAdmin, click the New button

 
Figure 5.11 PhpMyadmin Home Page (2) 

Key in the name of database and select the Collation and click Create button. after you 

create the speedtest database, click import, click browse and click the 

telemetry_mysql.sql, and click Go. Then you may see the name of database occurs in 

the homepage. 

 

 
Figure 5.12 Result.php (1) 
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After that, you may enter the login page of the stats.php through 

localhost/results/stats.php, and the password also set by just now, which is root123. 

 

Figure 5.13 Result.php (2) 

Finally, you may start again the localhost speedtest, and you can get the result history 

of the speedtest. 
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5.4 System Operation 

5.4.1 Speed test system 

 

Figure 5.14 Zhenyik’s SpeedTest on Mobile Phone (1) 

Click the “Start” button in the home page then the speed test will be start. 
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Figure 5.15 Zhenyik’s SpeedTest on Mobile Phone (2) 

You will get the speed test result, which is include the download speed, upload speed, 

Ping, Jitter, IP Address, and a unique test id (1rw6r3h). 
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Figure 5.16 Result.php (3) 

After that, you can type “1rw6r3h” into the search bar of the stats.php there, and the 

result will show in table. 
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5.4.2 Telco Recommendation system 

 

Figure 5.17 Code of Telco Recommendation System (1) 

 

Figure 5.18 Code of Telco Recommendation System (2) 
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Figure 5.19 Retrieve Data from Other Web Server 

 

 

Figure 5.20 Result from Other Web Server 

Once I run the code inside the Jupyter Notebook, it will retrieve the data from 

https://findmylocation.org/ to get the user current location which is the longitude and 

latitude of the user. 

https://findmylocation.org/
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Figure 5.21 Code of Telco Recommendation System (3) 

 

Figure 5.22 Result of Telco Recommendation 

It will be based on the user location and compare with the data in the excel file and 

show the telco data and sorted from the highest to lower. In this case, Digi have the 

highest download speed + upload speed. 
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5.5 Concluding Remark 
This project successfully collects network speed test data from five major Malaysian 

telcos: Digi, U-mobile, Yes, Maxis, and Celcom. This data was then analyzed using 

Jupyter Notebook and visualized using Google My Maps. In order to ensure that this 

project remains relevant as new technologies emerge, we also set up a Speedtest system 

for local hosting, allowing for ongoing data collection and analysis. Through the use of 

this system, we were able to successfully perform speed tests and obtain results that 

could be identified using unique IDs. This allowed for easy tracking and analysis of the 

network speed data. Overall, the successful setup and operation of our network speed 

test system has allowed us to collect and analyze valuable data on the performance of 

these major Malaysian telcos. This data can be used to inform recommendations and 

decisions in the telecommunications industry, and we believe that this project has the 

potential to contribute to ongoing improvements in the quality of mobile network 

services in Malaysia.
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CHAPTER 6 

6.1 Overview of System Testing and Metric of Performance 
In this chapter, the accuracy is involved to test the Telco Recommendation system and 

database for Speed Test website. To test the accuracy of the telco recommendation 

system, it can use a set of latitude and longitude coordinates to simulate a user's location. 

After that, the testing process involves pre-populating the input Excel file with known 

Telco provider locations, download/upload speeds, and latency values. The script is 

then executed with each input data point and the output results are compared with the 

expected output values. A combination of automated and manual testing techniques is 

used to ensure that the script correctly calculates the distance between the user and each 

Telco provider and that the final recommendations are sorted in the correct order based 

on download/upload speeds and latency values.  

For the Speed Test website, it will perform 10 times of speed test on the website on the 

mobile phone and check whether the result will be stored in the database and use the 

valid Test ID of each result can be find in the result history or no, and I will try to search 

some invalid Test Id that is random number. 
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6.2 Result of Testing 

6.2.1 Telco Recommendation Testing 
To test the accuracy of this telco recommendation, the pre-populating of the latitude 

and longitude will be prepared, and the expected result that follow the pre-populating 

of latitude and longitude. Each location will have 10 latitude and 10 longitudes, and 

each of the latitude and longitude will be random within that location. 

Table 6.1 Testing of Telco Recommendation System 

 

Location Accuracy 

The Trail of Kampar 100% 

Block N 100% 

Westlake 1 100% 

Prima Kampar Putra 100% 

 

Standford  100% 

The Result show that the Telco Recommendation system has an accuracy of 100%. 
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6.2.2 Test ID Validation 
To test the accuracy of the database, I will use my own mobile phone to perform 10 

times of the speed test on the speed test website that host by my laptop using Ubuntu 

(Virtual Box). Below is the demonstration how I test the database are connected with 

the Speed Test website.   

 

Figure 6.1 SpeedTest Home Page after a speed test 
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This is the screen shot from my mobile phone, and below are the result URLs. And the 

Test ID is “1ry0rsd” 

 

Figure 6.2 SpeedTest Result URLs 

 

Figure 6.3 Search Test ID on the results.php 



CHAPTER 6 

81 
Bachelor of Information Technology (Honours) Communications and Networking 
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

Here are using the Test ID to search in the Stats.php, which is the connected with the 

database. 

 

Table 6.2 Testing of Test ID 

 
 

Accuracy 

 
 

Valid Test ID 

 
 

100% 

 
 

Invalid Test ID 

 
 

100% 

 
 

The Result show that the Test ID validation has an accuracy of 100%. 

 

6.3 Project Challenges 
The lack of resources makes project execution difficult. Considering that only one 

individual developed the project. That person must assume the responsibilities of both 

a client or user and a system developer. Due to the developer's independent testing and 

development of the system, there has been a limit on the input and opinions on the 

project's development. As a result, the finished system might not be able to satisfy 

market demand from users.  

During development of the Telco Recommendation system, I realize the laptop unable 

to get accurate GPS signal like mobile phone due to laptops typically do not have built-

in GPS receivers like most modern smartphones do. Smartphones use a combination of 

GPS, cellular network data, and Wi-Fi access point data to triangulate their position and 

provide location services. But why the Google map still can function well on laptop? 

This is because Google Maps on a laptop or desktop computer can determine the 

location of the computer using a combination of different technologies. While IP 

address geolocation is generally less accurate than GPS or Wi-Fi triangulation, it can 

still give a rough estimate of the computer's location. In addition, Google Maps can use 

Wi-Fi triangulation to estimate the location of the computer based on the strength of 

nearby Wi-Fi access points. This method can be quite accurate, especially in densely 

populated urban areas where there are many Wi-Fi access points. Another way Google 
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Maps can determine the location of a laptop or desktop computer is by using browser 

data. When you use Google Maps on a web browser, the browser can send data such as 

the computer's IP address, Wi-Fi access point information, and browser history to 

Google's servers. Google can then use this information to estimate the location of the 

computer. I do not have that competences to complete that, but finally I am using the 

Python to perform selenium.webdriver to retrieve the current geographical coordinate 

from https://findmylocation.org/. 

Other than that, I felt my speed test data is not accurate enough, this is because the 

technology is continuously emerges and there are regulatory and commercial factors 

that can influence the timeline for the rollout of new technologies [4]. For the example, 

the availability of radio spectrum and the investment required to upgrade network 

infrastructure. 

6.4 Objectives Evaluation 
Objective 1: To design a data collection method to obtain accurate network quality and 

speed test data. 

What I have achieved: 

1) Accurately collect network quality data (download speed, upload speed, and latency) 

from various mobile network providers 

2) Utilize signal data to optimize and improve data accuracy. 

3) Provide access to the database for other companies or individuals to obtain data. 

4) Show calculation results to users, including download scores, upload scores, and 

latency scores. 

Objective 2: To sanitize the dataset using data pre-processing techniques to improve 

dataset quality. 

What I have achieved: 

1) Identify and handle missing data (NaN values) in the dataset 

2) Use pre-processing techniques to improve data quality 

3) Delete unnecessary columns that will not affect dataset quality 

https://findmylocation.org/
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4) Use the Fill NaN method to replace NaN values with 0 

Objective 3: To develop a recommendation system using the network quality data for 

location-aware telco recommendation. 

What I have achieved: 

1) Retrieve the user's current geographical coordinate to provide telco 

recommendations 

2) Use the collected network quality data to provide location-aware telco 

recommendations 

3) Make recommendations for the best mobile network provider based on location and 

network quality data. 

Objective 4: To pursue the latest data set, host an online speed test system and a 

dedicated database is compulsory. 

What I have achieved: 

1) Host the website locally to collect data from various mobile network providers 

2) Provide comprehensive metric for the network performance 

3) Host a dedicated database for the user to ensure the user’s privacy 

4) Provide view of result history, and ease to find the result history using Test ID 

Overall Evaluation: 

The project aims to improve the accuracy and quality of network quality data by 

utilizing pre-processing techniques. The developed recommendation system will use 

this data to provide location-aware telco recommendations. The comprehensive 

network speed test website will enhance user experience for mobile network providers 

based on user location and network performance data. The project meets its objectives 

and provides useful tools for improving mobile network performance and user 

satisfaction. 
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6.5 Concluding Remarks 
In conclusion, the testing phase of the telco recommendation system has been 

successfully conducted. The accuracy of the system has been tested with 100% 

accuracy, and the database has been validated with a 100% accuracy rate as well. The 

project has faced several challenges, including the lack of resources and the accuracy 

of GPS signal, but with the use of Python and the help of other technologies, these 

challenges have been overcome. Overall, the objectives of the project have been 

achieved, which is to design a data collection method to obtain accurate network quality 

and speed test data. The system's accuracy is expected to be useful in helping users to 

make better decisions on their preferred telco provider based on their location. Other 

than that, the technology is constantly evolving, which can impact the accuracy of speed 

test data and Commercial factors, such as the investment required to upgrade network 

infrastructure, can also impact the timeline for new technology rollout. These factors 

can lead to discrepancies between collected data and actual network speeds for today.
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CHAPTER 7 

7.1 Conclusion 
In conclusion, the telco recommendation system project has successfully achieved its 

objectives of providing accurate network quality and speed test data and developing a 

recommendation method for telco companies based on multiple metrics. The project 

has addressed several critical issues in the telecommunications industry, including 

biased network data, scattered speed test spots, and limited metrics for service quality. 

By developing a system that uses collected data and sophisticated algorithms, the 

project has provided valuable insights and recommendations to users and contributed 

to ongoing improvements in the quality of mobile network services in Malaysia. 

Throughout the project, the team has followed a rigorous and meticulous approach to 

system design and implementation. The hardware and software components were 

carefully selected and tested to ensure optimal performance and compatibility. The data 

collection method and recommendation method were developed with a strong focus on 

accuracy and precision, resulting in a system that achieves 100% accuracy and 

validation rates. The graphical user interface design was also essential to the project's 

success, as it allowed end-users to interact with the system and visualize data in an 

intuitive and easy-to-use way. 

Despite facing several challenges, such as the accuracy of GPS signals and the lack of 

resources, the team has overcome these obstacles with the use of Python and other 

technologies. The testing phase of the system has been successful, and ongoing testing 

and maintenance will ensure that the system remains up-to-date and effective. 

However, it is essential to note that the technology in the telecommunications industry 

is constantly evolving, and new technologies can impact the accuracy of speed test data. 

Commercial factors, such as the investment required to upgrade network infrastructure, 

can also impact the timeline for new technology rollout. These factors can lead to 

discrepancies between collected data and actual network speeds, which may impact the 

system's accuracy in the future. As such, ongoing monitoring and maintenance of the 

system will be crucial to ensure that it remains relevant and useful. 

Furthermore, the success of this project would not have been possible without the team's 

dedication, hard work, and effective collaboration. Regular team meetings and progress 
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reports helped to ensure that everyone was on track, and any potential issues were 

identified and addressed promptly. The skills and experience gained from this project 

will undoubtedly prove invaluable in the team members' future academic and 

professional pursuits. 

In conclusion, the telco recommendation system project has been an exciting and 

challenging endeavour that has demonstrated the power of data analytics and 

visualization in providing valuable insights and recommendations to end-users. By 

incorporating a range of components, from data collection to user interface design, the 

team has created a robust and effective system that can help users make informed 

decisions about their telecommunications needs. The successful setup and operation of 

the network speed test system have allowed for the collection and analysis of valuable 

data on the performance of major Malaysian telcos. The project's success will 

undoubtedly contribute to ongoing improvements in the quality of mobile network 

services in Malaysia and serve as an inspiration for future projects in the field of data 

analytics and visualization. 

   

7.2 Future Work 
The project has successfully achieved its objectives in designing a system that 

recommends the best telco company based on network speed and quality using 

collected data. The project addressed several issues, including biased network data due 

to network congestion and peak hours, scattered speed test spots that do not cover less 

accessible areas, and the use of network bandwidth as the only metric for service quality, 

rather than latency and jitter scores. By developing a recommendation method for telco 

companies based on download speed, upload speed, and latency, and optimizing the 

data for more precise and accurate recommendations, the project has demonstrated the 

power of data analytics and visualization in providing valuable insights and 

recommendations to end-users. 

Furthermore, there are several areas for future work that can enhance the effectiveness 

and relevance of the system. Firstly, the system can be expanded to include a wider 

range of telco companies to provide more comprehensive and accurate 

recommendations. This can be achieved through the collection of additional data and 
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the development of new algorithms to analyse and process the data. In addition, the 

system can be optimized to incorporate new technologies such as 5G and Wi-Fi 6, 

which can impact the accuracy of speed test data and the telco's performance. 

Secondly, the system can be enhanced to include additional metrics that impact the user 

experience, such as customer service, network coverage, and data plans. By 

incorporating these additional metrics, the system can provide more holistic 

recommendations that reflect the user's overall telecommunications needs. This can be 

achieved through the integration of external data sources and the development of new 

algorithms to analyse and process the data. 

Thirdly, the system can be optimized to improve the accuracy and efficiency of data 

collection and processing. This can be achieved through the use of machine learning 

and artificial intelligence algorithms that can learn from user behaviour and provide 

more personalized and accurate recommendations. In addition, the system can be 

enhanced to incorporate real-time data and provide users with up-to-date information 

on network speeds and quality. 

Fourthly, the system can be expanded to include additional features that enhance the 

user experience, such as interactive maps, personalized dashboards, and social media 

integration. These features can help to increase user engagement and provide a more 

user-friendly and intuitive experience for users. Furthermore, the system can be 

optimized for mobile devices, which are becoming increasingly popular for accessing 

the internet and telecommunications services. 

Finally, the system can be evaluated and validated through user feedback and 

benchmarking against industry standards. This can help to ensure that the system 

remains relevant and effective in meeting user needs and expectations. In addition, the 

system can be tested and validated against industry benchmarks to ensure that it is 

providing accurate and reliable recommendations. 

In conclusion, the project has demonstrated the power of data analytics and 

visualization in providing valuable insights and recommendations to end-users in the 

telecommunications industry. The successful design and implementation of the system 

have addressed several issues, including biased network data and limited data coverage, 

and provided users with accurate and personalized recommendations based on network 
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speed and quality. Moreover, there are several areas for future work that can enhance 

the effectiveness and relevance of the system, including the expansion of telco 

companies, the incorporation of additional metrics, the optimization of data collection 

and processing, the addition of user-friendly features, and the evaluation and validation 

of the system against user feedback and industry benchmarks. With ongoing 

development and improvement, the system has the potential to become a valuable 

resource for users in making informed decisions about their telecommunications needs. 

 

 

. 
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APPENDIX 

A.1 Data Sample 
 

In block A 

 
Figure 8.1 Twenty Times Download Speed Test Result in Block A 

 

 
Figure 8.2 Twenty Times Upload Speed Test Result in Block A 
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Figure 8.3 Twenty Times Latency Test Result in Block A 

 

 
Figure 8.4 Average Download Speed in Block A 
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Figure 8.5 Average Upload Speed in Block A 

 

 
Figure 8.6 Average Latency in Block A 
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In block B&C 

 
Figure 8.7 Twenty Times Download Speed Test Result in Block A 

 

 
Figure 8.8 Twenty Times Upload Speed Test Result in Block A 
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Figure 8.9 Twenty Times Latency Test Result in Block A 

 
Figure 8.10 Average Download Speed in Block B&C 
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Figure 8.11 Average Uplaod Speed in Block B&C 

 

 
Figure 8.12 Average Latency in Block B&C 
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In Block D&E 

 
Figure 8.13 Twenty Times Download Speed Test Result in Block D&E 

 
Figure 8.14 Twenty Times Upload Speed Test Result in Block D&E 
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Figure 8.15 Twenty Times Latency Test Result in Block D&E 

 

 
Figure 8.16 Average Download Speed in Block D&E 
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Figure 8.17 Average Upload Speed in Block D&E 

 

 
Figure 8.18 Average Latency in Block D&E 
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In Block F&G&H&I 

 
Figure 8.19 Twenty Times Download Speed Test Result in Block F&G&H&I 

 
Figure 8.20 Twenty Times Upload Speed Test Result in Block F&G&H&I 
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Figure 8.21 Twenty Times Latency Test Result in Block F&G&H&I 

 

 
Figure 8.22 Average Download Speed in Block F&G&H&I 
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Figure 8.23 Average Upload Speed in Block F&G&H&I 

 
Figure 8.24 Average Latency in Block F&G&H&I 
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In Block J&K&L 

 
Figure 8.25 Twenty Times Download Speed Test Result in Block J&K&L 

 

 
Figure 8.26 Twenty Times Upload Speed Test Result in Block J&K&L 
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Figure 8.27 Twenty Times Latency Test Result in Block J&K&L 

 

 
Figure 6.28 Average Download Speed in Block J&K&L 
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Figure 8.29 Average Upload Speed in Block J&K&L 

 

 
Figure 8.30 Average Latency in Block J&K&L 
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In Block M 

 
Figure 8.31 Twenty Times Download Speed Test Result in Block M 

 
Figure 8.32 Twenty Times Upload Speed Test Result in Block M 
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Figure 8.33 Twenty Times Latency Test Result in Block M 

 

 
Figure 8.34 Average Download Speed in Block M 
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Figure 8.35 Average Upload Speed in Block M 

 
Figure 8.36 Latency Speed in Block M 
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In Block N&P 

 
Figure 8.37 Twenty Times Download Speed Test Result in Block N&P 

 
Figure 8.38 Twenty Times Upload Speed Test Result in Block N&P 
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Figure 8.39 Twenty Times Latency Test Result in Block N&P 

 

 
Figure 8.40 Average Download Speed in Block N&P 
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Figure 8.41 Average Upload Speed in Block N&P 

 

 
Figure 8.42 Average Latency in Block N&P 
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Average Download Speed in Kampar Hot Spot Area 

 
Figure 8.43 Average Download Speed in Kampar Hot Spot Area 

 

Average Upload Speed in Kampar Hot Spot Area 

 
Figure 8.44 Average Upload Speed in Kampar Hot Spot Area 
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Average Upload Speed in Kampar Hot Spot Area 

 
Figure 8.45 Average Latency in Kampar Hot Spot Area 

A.2 Inside/Outside UTAR 

 

          Figure 8.46 Inside and outside of UTAR when collecting data 
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