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ABSTRACT 

 

Existing music industries are working on building high-precision music recommender system. 

The music recommender system must provide and efficient way to manage songs and help their 

customers to classify all the songs based on genres, artists, age groups, locations, and language 

by giving quality recommendation. This is because users will experience difficulties choosing 

from the millions of songs. In this project, the main goal is to classify the millions of songs 

in accordance with the taste of the users. With a good recommender system, the user will spend 

less time to looking the songs and more time on enjoying their favourite song and discovering 

new favourite. Thus, a good quality music recommender system will have a strong user base 

and will create a strong thriving market. This project will implement various algorithms to 

compare the results with one another to figure out which is the most effective algorithm that is 

suited for a music recommender system. The most common model is popularity-based model 

because it is simple and intuitive. That another algorithm is collaborative filtering, this 

algorithm aims to find similarity between users, songs, and artists. This experiment will use 

SVD model, KNN model, based on metadata. The problems face when making this project is 

a metadata of song are too big and processing such a large dataset is GPU-intensive and require 

a lot of system memory. The accuracy results of the experiments very low due to large dataset. 

The collaborative filtering will be used in this project. The future work for this project is to 

provide enough storage for the song to be downloaded into the dataset so that the user can play 

it immediately rather than relying on YouTube links. 
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Chapter 1: Introduction 

1.1 Background information 

Nowadays a lot of music company like Spotify, Apple music are allowing us to access different 

music resources more conveniently. Most of the music industries are using music recommender 

systems and the old way of selling music has been replaced by a totally different cloud-based 

solution. This allows users can listen songs directly from the cloud. However, peoples will 

experience difficulties choosing from the millions of songs available in such services. In this 

project, the music recommender system must provide and efficient way to manage songs and 

help their customers to classify all the songs based on genres, artists, age groups, locations, and 

language by giving quality recommendation [1]. 

 Currently, many music industries are working on building high-precision music 

recommender system. The main goal is to classify the millions of songs in accordance with the 

taste of the users. These companies are trying to improve their customer’s ability to discover 

relevant music and the quality of the recommender service will attract more customers [2]. 

With a good recommender system, the user will spend less time to looking the songs and more 

time on enjoying their favourite song and discovering new favourite. Thus, a good quality 

music recommender system will have a strong user base and will create a strong thriving market 

[3]. 

 Furthermore, the music recommender system will learn from the user’s listening history 

and recommend song the user will likely enjoy based on their listening pattern. This project 

will implement various algorithms to compare the results with one another to figure out which 

is the most effective algorithm that is suited for a music recommender system. The most 

common model is popularity-based model because it is simple and intuitive. That another 

algorithm is collaborative filtering, this algorithm aims to find similarity between users, songs 

and artists. This experiment will use SVD model, KNN model, based on metadata. The 

problems face when making this project is a metadata of song are too big and processing such 

a large dataset is CPU-intensive and require a lot of system memory. So, to overcome system 

resources limitations, the original dataset is made into a subset for optimum usage. However, 

the creation of subset will require complex data pre-processing [4]. 
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1.2 Problem Statement and Motivation 

Without a doubt, music is an important element in the lives of mankind. The invention of 

music-playing websites and applications has made music accessible in the user’s daily lives. 

With the rapid development of mobile devices and more people having internet access, people 

have access to music collections at an unprecedented scale. Music libraries can easily have 

more than 15 million songs, people will feel overwhelmed choosing from the ocean of song 

available. Thus, an efficient song recommender system is necessary for the music service 

providers and customers. However, algorithms that would satisfy all users expectations are yet 

to be perfected.  

Suggest the best model for song recommendation. 

The main goal is suggesting the best model for song recommendation. This is hard to decide 

which algorithms are the most suitable model for song recommendation. Moreover, music 

industries would like to build high precision recommender system to attract more customers. 

Automatic playlist continuation  

The second problem is automatic playlist continuation [5]. The task of the automatic playlist 

generation is referring to the automated creation of the sequences of tracks. Moreover, the 

automatic playlist generation should add one or many tracks to the playlist which is fits the 

same target characteristics of the original playlist.  

Cold start problem  

The third problem is cold start problem. The meaning of cold start is when a new user register to 

the system or new song is added into library, but the system does not have sufficient data 

associated with the new song or user. In the cold start problem, the music recommender system is 

unable to accurately recommend song that is suit the user’s preferences due to insufficient user 

data. When a new song is added to the library, the recommender system will neglect to 

recommend the new song to existing user due to no user listening history available. 

Huge metadata 

The project is using English song as our metadata. The problem faced is the metadata dataset 

is very large and needs to be broken down into smaller subset. However, this will affect the 

result of training model due to the subset containing less metadata of songs. 
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1.3 Project Objectives 

1.3.1 Learning Objective 

The learning objective of doing this project is to first learn about machine learning and its key 

concepts and various data mining techniques and algorithms. The second learning objective is 

to learn how to implement machine learning algorithms into song recommender system. 

1.3.2 Project objective 

I. To define the best algorithm for the recommender system. 

The first project objective is to define the best algorithm for the recommender system. Using a 

matrix that is based on precision percentage various algorithm. This project will be applying 

all types of classification models such as Random Forest Classifier, Logistic Regression, 

Support Vector Machine, Naïve Bayes, Decision Tree Classifier and K Neighbours Classifier 

[6]. 

II. To find out the solution of automatic playlist continuation. 

The collaborative-based model will be train by dataset to recommend song to the users. The 

model can solve the problem of creating automatic playlist continuation. This model will 

collect the information from many users and then make a prediction based on correlation 

measures between users and item.  

III. To find out the solution of cold start problem. 

This scenario can be overcome by collaborative-based model because this model will 

recommend the topmost popular songs. Song recommended by collaborative-based model will 

have the highest probability of the new user liking the song. 

IV. To separate the huge dataset to smaller subset. 

This objective is the huge metadata needs to be broken down into smaller subset to achieve 

higher accuracy and precision results. The larger dataset requires more GPU consumption and 

spend more time to train the models. Smaller subset will be more effective for this project as 

lack of resources to conduct the experiments with larger dataset. 
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Problem statement Project Objective 

To define the best algorithm for the 

recommender system. 

 

Find the algorithm with the highest precision 

and accuracy percentage. 

 

To find out the solution of automatic 

playlist continuation. 

 

Train the collaborative-based model with 

dataset contains user id and song to recommend 

song.  

To find out the solution of cold start 

problem. 

 

Use collaborative-based model to recommend 

top ranking of songs. 

To separate the huge dataset to smaller 

subset. 

 

Break the dataset to one subset to achieve 

higher accuracy and save more time on training 

models. 

Table 1.3.2.1 Project Objective that Solved the Problem Statement 
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1.4 Project Scope 

In last project, which is FYP 1, we are developed “User Song Preferences using Preference 

Learning in Artificial Intelligence” model of a system. Moreover, this project is conducted 

using English songs and determine which model is most effective and suitable songs for users 

by giving quality algorithms.  The system will be focus using Collaborative filtering model 

to conduct. This system can be used for every user and enjoy the songs which is arrange by the 

recommender system.  

In this FYP 2, the project will developing web-based system to implement our recommender 

system by the artificial intelligence. The system will be using an application which is Heroku 

to deploy the project. Users may easily to enjoy the system by registration or login the account. 

 The purpose of the project is to design a helpful framework to help users get song 

recommendation. This project aims to find the correlation and similarity between music tastes 

and listening history. Song deems suitable by the algorithm to be like the user’s music taste are 

recommended to the user in a form of playlist.  
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1.5 Impact, Significance and Contribution 

With the rapid development of mobile devices and more people having internet access, people 

have access to music collections at an unprecedented scale. Music libraries can easily have 

more than 15 million songs, people will feel overwhelmed choosing from the ocean of song 

available. Thus, an efficient song recommender system is necessary for the music service 

providers and customers. The music streaming companies can attract and retain users with a 

good recommender system. The problem of the previous project is huge dataset, but it will be 

separate to small subset for better results. Moreover, in the previous project will train different 

models to define best accuracy and prediction results. After the experiment, the collaborative 

filtering method will be used and trained for the project. Furthermore, the system will be 

deployed well-structured web-based system in this project which is FYP2. Users can easily 

listen song which is recommended by the system.  

 In the music recommender system field, many music streaming companies are working 

on building high-precision music recommender system [4]. Thus, this field have a high 

market demand for good quality music recommendation system. 
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1.6 Report Organization 

 

 Chapter 1: Introduction, talked about the problem statement of this project, background 

and the motivation are stated. In addition, the project objectives are used to solve the problem 

stated in the problem statement to achieve the improvement of the project. Moreover, the 

project scope will state how to propose the project and state the contribution of this project in 

the last part of Chapter 1. 

 

 Chapter 2: Literature Review is the research of the articles and existing system of this 

project and compute a summary of the functionality table. 

 

 Chapter 3: System Methodology or Approach, is about the methodology used in this 

project, the tools that were used for developing the system, the user requirement which is 

functional and nonfunctional requirements. Moreover, System Design also covered in this 

chapter. It will show the design of the whole system -System Flowchart, User Interface Design, 

Use Case Diagram and Activity Diagram. Verification plan used to verify for this project. 

 

 Furthermore, in Chapter 4: Experiment and Model Implementation, is about explain 

some comparison results and the model implementation. 

 

 Moreover, in Chapter 5: System implementation and testing are discussed about the work 

product and provide a testing plan for the system developed in this project. 

 

 Lastly, Chapter 6: Conclusion is about the summarize of this project such as research 

limit and future work.
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CHAPTER 2: LITERATURE REVIEW 

2.1 Music Recommender System CS365: Artificial Intelligence 

In the study entitled Music Recommender System CS365: Artificial Intelligence [7] designed, 

applied and analysed a song recommendation system. The study is carried out by determining 

the users’ listening patterns and learning from the users’ listening history to provide suitable 

song recommendations according to user preferences. 

The algorithms used for this study include the Popularity based Model, Collaborative based 

Model, SVD Model and KNN Model, and these algorithms are evaluated using Average 

Precision (mAP) to compare amongst themselves. The results of the SVD based latent factor 

model is generally better than the popularity-based model, however, the objective functions 

were prevented from converging to global optimum due to the sparse. On the other hand, the 

KNN did not perform well due to the limited song base of only 10,000 songs, which is less 

than 3 % of the whole dataset. 

The results indicated that a memory-based collaborative filtering algorithm would be the most 

suitable for application in this situation. For the content-based model to work better, more 

memory and computational power are needed for the available metadata and training dataset 

to be utilized fully. 

Popularity based Model 

This model is the most basic and simple algorithm. In this algorithm, the popularity of each 

song is recorded and put into the training set and calculating the number of users who had 

listened to the song. Then sorted the song in descending order of their popularity. For new 

users, the system will recommend the topmost popular songs except those already in their 

profile. The disadvantage of the model is no personalization, and some songs may never get 

listened to. 

SVD Model 

SVD can collect the listening histories which are influenced by a set of factors (e.g. Genre, 

artist). These factors are not at all obvious in general, so we need to infer those called latent 

factors from the dataset. Users and songs will be characterized by latent factor. 
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KNN Model 

KNN can be used to create a space of songs according to their features from the metadata and 

find out the neighborhood of each song. The example of features is loudness, mode genre and 

so more. After creating the feature space, look at all users' profiles and suggest songs which 

are neighbours to the songs present in his listening history. The KNN is quite personalized and 

uses metadata. 

Evaluation Metrics 

After using the four algorithms, the evaluation metrics can show the compare results with other 

algorithms. Furthermore, precision is more important than recalling because the false positives 

will lead to a poor user experience. 
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2.2 How to Build a Simple Song Recommender System 

In this article [4], millions of songs are separated into 2 files called triple file and meta file. The 

triplet file contains user_id, song_id and listen time. The metadat_file contains song_id, title, 

release_by and artist_name.  The article is a helpful tutorial on using item similarity based 

collaborative filtering model to find similar songs to any songs in our dataset. The article 

discusses the different applications of 4 models to build the music recommendation system, 

namely content-based model, collaborative model, and popularity model. More models should 

be used in conducting this study for more accurate and precise results for example use K means 

clustering, Logistic Regression, Random Forests and so on. 

 Data preprocessing 

Before taking the data to train and test for the algorithms require data pre-processing first. 

 

Figure 2.2.1 Define file 

This article [4] separates the metadata to 2 files which is triplet file and meta file. The figure 

shows to naming the 2 files from the links. 

 

 

Figure 2.2.2 Combine 2 files 
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This figure shows to combine two files and drop duplicated date by using column song_id. 

 

Figure 2.2.3 Visualize combined data 

 The diagram shows the combined data with song index, user_id, song_id, listen_count, 

title, release, and artist_name. 

Data transformation 

After preprocessing the data, the next step is data transformation. Doing transformation allows 

to simplify the dataset and make it easier and simpler to understand. 

 

Figure 2.2.4 Data transformation 

The first line of the code is grouping the song_df by the number of listen count in ascending. 

The second line is calculating sum of listen_count of each song into grouped_sum variable.The 

third line is create a new column name called percentage and calculate the value by dividing 

the listen_count by the sum of listen_count and multiply by 100. The last line is sorting the 

sequence and output in the ascending order. 
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Figure 2.2.5 Output of data transformation 

SVD Model 

 

Figure 2.2.6 SVD model 

This diagram shows the U represents user vector, S represents item vector. Vt is the joint of 

these U and S as collection of points in 2 dimensional spaces. The vectors are going to measure 

the distance of one preferences of user to another preferences of user. 
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Figure 2.2.7 SVD code 

The first line is used to define the computeEstimatedRatings for the test user. The following 

code is use for converting the vector to dense format to get the indices of the movie with best 

ratings. 

Collaborative based Model 

Collaborative based model can be classified by user based and item-based model. In this article 

using item similarity based model [4]. 
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Figure 2.2.8 Item based model 

This code shows it will get a unique count of user_id for each song and name it as 

recommendation score. The function then receives a user_id and use cooccurence matrix to 

count the top 10 recommended songs. The recommendation function will show the top ten 

recommended song for given user_id. 

 

Figure 2.2.9 Top 10 recommend songs 
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2.3 Spotify 

Spotify is a digital music, podcast, and video streaming service that gives you access to millions 

of songs and other content from artists all over the world. Spotify is available on both desktop 

and mobile applications, which is free of charge to download [8]. 

The free version of Spotify has simple functions such as playing music on shuffle and 

creating playlists. Users can search for songs with the Browse function, as Spotify has a wide 

range of genres for different occasions. If the users happen to come across a song that catches 

their ears, they can save the song into their playlists or simply set the song as one of their 

“Favourites”. Users can also choose to upgrade to Spotify Premium to avoid advertisements. 

The paid Spotify Premium would also allow you to play songs on-demand, download songs to 

listen to offline, and skip songs unlimitedly. 

Furthermore, the other advantage of the Spotify is that the users would get daily and 

weekly song recommendations from personalized features, such as Discover Weekly, Release 

Radar, and Daily Mix. The system will collect the data from the users listening pattern to 

recommend some trending songs or songs from the same artist. Spotify’s song base is also 

multilingual as it has songs in Korean, Japanese, Chinese, English, and Bahasa Melayu. 

 

 

                                                                 

 

 

                                                      Figure 2.3.1 Recommended function by Spotify 

Next, Spotify is available across a range of devices and platforms, including computers, tablets, 

phones, TVs, speakers, and car infotainment systems and you can easily transition from one to 

another with Spotify Connect. Users do not have to upgrade to premium to use this function, as it 

is available without any extra charges or fees. 
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However, Spotify is not very user friendly to the users who choose to not upgrade to 

Spotify Premium. There would be ads every 30 minutes, which could be annoying for some 

users. Without premium, users are only allowed to play in shuffle mode instead of play specific 

song, and with 6 skips per hour, users may not be able to listen to one specific song. Without 

Premium, offline listening is unavailable, which means users must have access to the internet 

to listen to music. The audio quality accessible by free users is also lower than those who have 

premium.  

Lastly, some songs of other languages are not available on Spotify, for instance, Spotify 

would have a complete collection of English albums, but only popular or trending Chinese and 

Malay songs. Some songs are also only accessible for Premium users. 
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2.4 Apple Music    

Apple Music is a music and video streaming service developed by Apple Inc. Users select 

music to stream to their device on-demand, or they can listen to existing playlists. Apple Music 

is available for IOS users only. IOS users can download Apple music from the App Store on 

their Apple devices. 

Apple music support song sharing features. It is a very good function to allow users to 

share their favourite song with friends and to social media such as Instagram. This social 

function enables the promotion of songs as well as the application itself [8]. 

 

Figure 2.4.1 Apple music interface 

The next strength of apple music is that it has more music content libraries compared 

to other music recommendation applications. According to the article [8], Apple music has 

over 60 million songs, users can find music from the artists they have yet to discover. Apple 

Music also makes exclusive deals with artists like Taylor Swift and Drake for early content 

release, which benefits the anticipating fans. The exclusive content is enabled by Apple’s paid-

only service, and users are required to pay for the subscription. 
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Moreover, Apple Music has one more strong function which is users can search for 

songs using only lyrics. This feature is very useful to some users who want to listen to a song 

but can only remember the lyrics and not the title. Now users can type the lyrics directly into 

the app’s search bar, the system will match the songs to the users accordingly. 

On the downside, Apple music does not have an organized and clean user interface. 

The Apple Music UI does not provide instant access to your own content. The home page 

should show your recently played songs and playlists, which is what most people want to see 

when opening a music app. Every part of Apple Music’s design should consider putting users’ 

content at the forefront, followed by providing users with suggestions after users have seen 

what users wanted to see. 

Finally, Apple Music should provide its own voice assistance functionality for the app 

without Siri. Apple Music can control the next, skip, pause song by using voice assistance 

functionalities. 
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2.5 Last Fm 

Last Fm can use to track the music you stream by connecting Last.fm to a music service, app, 

or a browser plugin. Last Fm also provides users to view user’s stats in real time, receive the 

weekly reports and access user listening history and so on. Last Fm also allows users to connect 

streaming services for example Spotify, Imusic, YouTube, Tidal and SOUNDCLOUD. 

The one of the strengths of Last Fm is to provide free downloadable music tracks when 

applicable. Some applications will limit users to download songs without any subscription fees. 

In Last Fm, users can easily download the song for iOS and android users. 

Moreover, another strong feature is being unable to find an artist or song in Last Fm’s 

library, the system will automatically redirect to the YouTube link of the song. 

On the downside, Last Fm’s recommendation engine is not too strong because the 

engine is based on user input, not the back-end data. It will cause limitation of the 

recommendation system to the users because of a lack of data set. 

 

Figure 2.5.1 Last FM Interface 
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 Spotify Apple Music Last FM 

Platform IOS and Android IOS only Android only 

User interface Friendly Not friendly Not friendly 

Song Recommender 

system 

    √     √      × 

Music library Normal Many Less 

Free of charge Yes No Yes 

Advertisement No if subscribes 

premium package 

No Yes 

Free download songs     √     √     √ 

Own service Spotify Connect Siri No 

 

Table 2.5.1 Comparison of Existing System 
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Chapter 3: System Methodology/Approach 

3.1 Design Specifications 

3.1.1 Methodologies and General Work Procedures 

Methodologies 

First, the project needs a dataset to train algorithms to build an efficient recommendation 

system. This recommendation system requires users to install Anaconda which is a popular 

Python language to run the python script. We will use different algorithms to train and test 

the dataset to calculate the accuracy. After the release of the result, choose the model with 

the highest accuracy and precision for the music recommendation system. Moreover, the 

project will develop by Visual Studio Code, so the python scripts need to be zipped to a 

pickle file so that it can be used in our program. Furthermore, this system also requires 

building a database to store the user’s record or history.  

  

 Figure 3.1.1.1 System Development Life Cycle (SDLC)
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The methodology that will used in this proposal is System Development Life Cycle 

(SDLC). SDLC consist of 5 phases which are Planning, Analysis, Design, Implementation and 

Maintenance (SDLC Overview,2019). Planning phase is the fundamental process of 

understanding why a system should be built and produce idea how the project will go about 

building it. During analysis phase, it will analyze the questions of who will use the system, 

what the system will do and where will be used. On this phase, it will investigate any current 

systems, identifies improvement opportunities, and develop a concept for the new system. The 

next phase is design, the design phase will decide how the system will operate, the user 

interface, forms, reports, specific programs, database, and file that will be needed. Moreover, 

the next phase is implementation. During this phase, the system is built and usually gets the 

most attention because for most systems it is longest and most expensive single part of the 

development phase. Finally, the final phase of SDLC is maintenance. Developer needs to 

provide upkeep to the system, need to perform maintenance activity and monitor system 

performance to make sure the system is always runnable [9]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 3 SYSTEM METHODOLOGY/APPROACH 

23  
Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
  

Dataset 

There are 2 datasets in this project. Each dataset is downloaded from Kaggle. First dataset call 

songs.csv includes metadata for example user_id, song_id, listen_count, release, artist_name 

and year.  The dataset is under modified to get better train results.  

 

Figure 3.1.1.2 songs.csv file 

The second dataset named videosongs.csv which is self-create and record down the YouTube 

links. After that, find correlations between the songs and users from the dataset. Both datasets 

will be merged and used to calculate the similarity between songs listened by the user and all 

unique songs for the recommender system [10]. 

 

Figure 3.1.1.3 videosongs.csv file 
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3.1.2 Tools to use 

Programming language 

 The project will used Python to develop. Moreover, Python focuses on code readability. The 

language is adaptable, tidy, simple to learn and use, readable, and well-structured. From web 

development to game development to machine learning, there is a library for almost anything 

you can think of. Python, as previously stated, is simple to understand and quick to develop 

with. Python allows you to do more with less code, which means you can create prototypes 

and test concepts faster than with other languages. This means that Python not only saves a lot 

of time [11][12]. 

Visual Studio Code 

The project will be developed on Visual Studio Code platform. As Visual Studio Code supports 

Python, it is very user-friendly for developing projects. Additionally, .CSS, JSON, and HTML 

are required to implement this project. Furthermore, the platform console allows you to host 

private addresses to run the project. In comparison with Jupyter Notebook used in FYP1, this 

platform's debugging will be simpler. 
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Collaborative based model 

In this project, collaborative based model is used because collaborative method can be either 

user-based or item-based. Then stochastic aggregation is used to combine them. Stochastic 

aggregation is randomly choosing one of them according to top scored items and their 

probability distribution. The reason for not choosing other models is because collaborative 

filtering method is most suitable for the recommender system.  

The collaborative-based model can collect the information from many users and then 

make a prediction based on similarity measures between items and users. Which is classified 

into item-based and user-based models.  

In the item-based model, it will collect the songs that are often listened to together by 

some users tend to be similar and some users are more likely to be listened together in the 

future.  

In the user-based model, it will collect users who have similar listening histories. Some 

users will probably listen to the same songs in future because some songs have listened to in 

the past.  

    

Figure 3.1.2.1 User and Item Based Filtering  
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Flask   

Flask is a web framework and a Python module that allows you to easily create web 

applications. It has a tiny and easy-to-extend core: it's a microframework without an ORM 

(Object Relational Manager) or similar functionality. It has a lot of amazing features, such as 

url routing and a template engine. A Web Application Framework, often known as a Web 

Framework, is a set of tools and modules that allow web application developers to construct 

applications without having to worry about low-level issues such as protocol, thread 

management, and so on. Flask is also known as a microframework. It is intended to keep the 

application's core simple and scalable. Moreover, Flask allows extensions to be added to the 

application to provide such features [13]. 

 

Heroku 

Heroku is a cloud Platform as a Service that is container-based (PaaS). Heroku is used by 

developers to launch, manage, and grow contemporary programmers. Heroku platform is sleek, 

adaptable, and simple to use, providing developers with the quickest path to market for their 

products. Heroku is entirely managed, allowing developers to focus on their core product 

without having to worry about servers, hardware, or infrastructure. The Heroku experience 

includes services, tools, processes, and polyglot support, all of which are intended to boost 

developer productivity [14]. 

 

Firebase  

Firebase is a Backend-as-a-Service provider (Baas). In research from the articles [15], it offers 

several tools and services to developers to help them create high-quality apps, expand their 

user base, and profit. It is based on the infrastructure of Google. Firebase is a NoSQL database 

application. It accepts passwords, phone numbers, Google, Facebook, Twitter, and other 

methods of authentication. The Firebase Authentication (SDK) may be used to integrate one or 

more sign-in methods into a project manually. Moreover, Firebase is a real-time database which 

is suitable for our project. Firebase used for saved the users registration info such as email, 

password, and the song history.  
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In a nutshell, the hardware and the software used for the project is shown below: 

1. Hardware Involved 

• Laptop 

Description Specification 

Model Inspiron 5502 

Processor 11th Gen Intel Core i7-1165G7 

CPU@2.80GHz 

Operating System Windows 10 64-bit 

Memory 16GB DDR4 RAM 

Storage NVMe IM2P33F3A NVMe ADATA 

512GB 

Table 3.1.2.2 Specification of laptop 

2. Software Involved: 

• Jupyter Notebook 

• Python 

• Heroku 

• Firebase 

• Flask 

 

 

 

 

 

 

 

 

   

     Figure 3.1.2.3 Software Involved 
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3.1.3 User Requirements 

 Functional Requirements 

The functional requirement of the project is mainly categorized as user requirements. 

i. User Requirement: User have account on this system and client must have somewhere around 

listened one song and to investigate the identity for the music suggestion. 

Non-Functional Requirements 

The non-functional requirements of the project are security requirement and device 

requirement. 

i. Performance: The system should have a speedy, exact, and dependable outcomes. 

ii. Availability: The system will be accessible to client or users whenever at whatever point 

there is an Internet association. 

iii. Capacity and Scalability: The system will record the user’s song history into database. 

iv. Flexibility and Portability: System should be available from any areas. 

 

3.1.4 System Performance Definition 

The performance of the system will be evaluated on accuracy and prediction of the songs to 

the users. Moreover, the system must be able to accurately accomplish the functions that its 

users have asked. The song should be play immediately for the users which is suggested by the 

system. Furthermore, the system also provides login function to keep user’s history of the 

songs. User also allow to refresh the song list without repeated songs as well. Finally, users 

also allow to add ore remove favorite for the song. The recommended songs should be fast and 

correct to listen to. 
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3.2 System Design/Overview 

3.2.1 System Flowchart 

 

Figure 3.2.1.1 System Flowchart 

In Figure 3.2.1.1 as the system flowchart, the first step is collecting dataset and clean the 

dataset. This step call data pre-processing.  Data pre-processing is a very important step such 

as remove null values and duplicate records. 
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Figure 3.2.1.2 Dataset of songs.csv file 

 

Figure 3.2.1.3 Dataset of videosongs.csv file 
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Data Cleaning 

 

Figure 3.2.1.4 Null values of songs.csv Figure 3.2.1.5 Null values of videosongs.csv 

From the Figure 3.2.1.4 and 3.2.1.5, both datasets do not have any null values. 

Checking Duplicate Records 

 

Figure 3.2.1.6 Checking duplicate records for the 2 datasets 

The duplicate records for the two datasets are zero, it is good for our system because all data 

are unique. 

Exploratory Data Analysis with Visualization 

After cleaning the data, next step is exploratory data analysis with visualization. The purpose 

of the visualization is simplifying and easily understand the data in diagram or graph form. The 

following visualization will be shown below. 
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Total Number of Songs Sing by Each Artist 

 

Figure 3.2.1.7 Total Number of Songs Sing by Each Artist 

Total Number of Songs Sing in Each Year 

  

Figure 3.2.1.8 Total no of Songs Sing in Each Year 
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Figure 3.2.1.9 Visualizing Songs by Each Artist with Respect to Year 

From the Figure 3.2.1.9, the reason of the results is the dataset too large so the information will 

be compressed by the count plot. 

Merge two dataset 

In this stage, we need to merge both dataset to one data frame with using video_id to connect 

each other. Next, we will create a data frame which will be a subset of the given dataset. 

Moreover, merge song_title and artist_name columns to make a new column. Last but not least, 

the column listen_count denotes the number of times the song has been listened. Using the 

column, we will find the data frame consisting of popular songs.  

 

Figure 3.2.1.10 Merged dataframe and the Percentage of the listen_count 
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Divide Dataset to Training and Test Sections 

The next step is splitting the dataset to training and test set. In this project, there will be 20% 

for testing the model and 80% for training the model. The reason of using train-test split 

evaluation is because the train set will be used to fit the machine learning model while the test 

set used to evaluate the fit machine learning model [10] 

 

Figure 3.2.1.11 Dividing Dataset to Test Set 
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3.2.2 User Interface Design 

 
 

Figure 3.2.2.1 User Interface Design for Recommender System  

From the Figure 3.2.2.1, the design of the user interface will be clean and simple. The title of 

the system will be put on center. Next, there will be got Home, Favourite, Log Out and Reset 

Password function on the top bar. Moreover, there will be one refresh button to refresh the 

recommended songs for the users. While in the bottom part, there will be the recommended 

songs with Play and add to Favourite button. 
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3.2.3 Use Case Diagram 

The use case diagram of the song recommender system will be shown as follow: 

 

 
 
 Figure 3.2.3.1 Use Case Diagram 
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3.2.4 Use Case Description 

Register Account 

Use Case Name: Register Account ID: 1 Importance Level: 

High  

Primary Actor:  User Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User – wants to register account.  

Brief Description: This use case describes the process of register account as a user.  

Trigger: User wants to register account.  

  

Type:  - 

Relationships:  

Association: -  

Include: -  

Extend: -  

Generalization: -  

Normal Flow of Events:  

1. The user enters username.  

2. The user enters password with at least length of 6. 

3. The user enters email with correct format. E.g @gmail.com. 

4. User register account successfully. 

SubFlows: -  

Alternate/Exceptional Flows:  

  
       Table 3.2.4.1 Use Case Description (Register Account)  
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Login Account 

Use Case Name: Login Account ID: 2 Importance Level: 

High  

Primary Actor:  User Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User – wants to login account.  

Brief Description: This use case describes the process of login account as a user.  

Trigger: User wants to login account.  

  

Type:  - 

Relationships:  

Association: -  

Include: -  

Extend: -  

Generalization: -  

Normal Flow of Events:  

1. The user enters correct email and password.  

2. System verifies the email and password. 

3. User login successful. 

Alternate Flow-Invalid Email and Password: 

1.1 User inputs invalid email or password. 

1.2 User can choose forgot password option. 

1.3 System will send the links to the registered email for reset password. 

  
       Table 3.2.4.2 Use Case Description (Login Account)  
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Play Song 

Use Case Name: Play song ID: 3  Importance Level: 

High  

Primary Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User – wants to play song.  

Brief Description: This use case describes the process of play song.  

Trigger: User wants to play song.  

  

Type: -  

Relationships:  

Association: -  

Include: YouTube 

Extend: -  

Generalization: -  

Normal Flow of Events:  

1. The user presses the Play button.  

2. The system will redirect the user to the song of the YouTube video.  

SubFlows: -  

Alternate/Exceptional Flows: -  

  

       Table 3.2.4.3 Use Case Description (Play song)  
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Refresh Songs 

Use Case Name: Refresh songs ID: 4 Importance Level: 

High  

Primary Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User – wants to refresh the songs.  

Brief Description: This use case describes the process of refresh songs.  

Trigger: User wants to refresh the songs.  

  

Type: - 

Relationships:  

Association:  - 

Include: -  

Extend: -  

Generalization: -  

Normal Flow of Events:  

1. The user presses the refresh button.  

2. The system displays new and non-repeated 10 recommend songs and to 

user.  

SubFlows: -  

Alternate/Exceptional Flows: -  

  

       Table 3.2.4.4 Use Case Description (Refresh songs)  
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Add to Favourite 

Use Case Name: Add to Favourite ID: 5 Importance Level: 

High  

Primary Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User – wants to add the song to favourite.  

Brief Description: This use case describes the process of add song to favourite.  

Trigger: User wants to add song to favourite.  

  

Type: - 

Relationships:  

Association:  - 

Include: -  

Extend: -  

Generalization: -  

Normal Flow of Events:  

1. The user presses the favourite button.  

2. The system will add and save the song in favourite menu.  

SubFlows-Remove Favourite: 

1. The user removes the song from the favourite lists. 

2. The system will delete the song from the favourite list. 

  

       Table 3.2.4.5 Use Case Description (Add to Favourite)  
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Log Out 

Use Case Name: Log Out ID: 6 Importance Level: 

High  

Primary Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User – wants to log out the system.  

Brief Description: This use case describes the process of log out.  

Trigger: User wants to log out the system.  

  

Type: - 

Relationships:  

Association:  - 

Include: -  

Extend: -  

Generalization: -  

Normal Flow of Events:  

1. The user presses the Log out button.  

2. The system will back to the login menu.  

SubFlows- 

  

       Table 3.2.4.6 Use Case Description (Log Out)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 3 SYSTEM METHODOLOGY/APPROACH 

43  
Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
  

3.2.5 Activity Diagram 

 

Register Account 

 

 

Figure 3.2.5.1 Activity Diagram of Register Account 
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Login Account 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Figure 3.2.5.2 Activity Diagram of Login Account 
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Play Song 

 
 

Figure 3.2.5.3 Activity Diagram of Play Song 
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Refresh Song 

 
 

 Figure 3.2.5.4 Activity Diagram of Refresh Songs 
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Add to Favourite 

 

 
 

  Figure 3.2.5.5 Activity Diagram of Add to Favourite 
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Logout 

 
Figure 3.2.5.6 Activity Diagram of Logout 
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3.3 Implementation Issues and Challenges 

There are several issues and challenges faced on this project include waste a lot of time of 

finding suitable dataset. A good dataset is hard to find, and a lot of job need to do such as data 

pre-processing and data cleaning. Moreover, we need to understand and analyze the dataset 

before train the recommender model. If the dataset not defined properly, it would affect the 

model and the quality of the recommender system. Furthermore, another implementation issues 

are providing the song links only because it is impossible to download all songs in the system 

because lack of storage. 

In a nutshell, the other challenges faced include lack of knowledge of the Artificial Intelligence 

skill. This project will necessitate a significant amount of study time. I need to manage the time 

for this project and other academic subjects. Moreover, it is difficult to discuss my problems 

with my supervisor due to the COVID-19 pandemic as everything are held online. Therefore, 

I will spend more time on for searching the solution from online such as YouTube, Google and 

so more. 
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3.4 Verification Plan 

The verification plans for the scenarios of the system will be shows below. 

1. Register Account 

Procedure Number P1 

Method Testing 

Purpose/Scope To ensure the account created 

successfully. 

Special Conditions/Limitations  -Email with correct @gmail.com 

format. 

-Password with minimum length of 6. 

Acceptance Criteria The system will create the account for 

the user. 

Prerequisites The system only run registered user. 

Procedures 1. Launch the system 

2. Enter username. 

3. Enter email. 

4. Enter password. 

5. Login to the system. 

Troubleshooting None 

  
              Table 3.4.1 Verification Plan P1(Register Account) 
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2. Login Account 

Procedure Number P2 

Method Testing 

Purpose/Scope To ensure the user login account with 

correct email and password. 

Special Conditions/Limitations  -Enter correct email and password. 

Acceptance Criteria The system will verify the login 

information with Firebase. 

Prerequisites The system only run with correct user 

account. 

Procedures 1. Launch the system 

2. Enter email. 

3. Enter password. 

4. Login to the system. 

Troubleshooting None 

  
              Table 3.4.2 Verification Plan P2(Login Account) 
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3. Reset Password 

Procedure Number P3 

Method Testing 

Purpose/Scope To ensure the user reset password 

successful. 

Special Conditions/Limitations  -Enter correct email for reset the 

password. 

Acceptance Criteria The system will send a reset password 

link to registered email. 

Prerequisites The system allow user to reset password 

with registered email. 

Procedures 1. Launch the system 

2. Enter email. 

3. System will send reset password 

link to registered email. 

4. User reset the password. 

5. User login the account successful 

with new password. 

Troubleshooting None 

  
              Table 3.4.3 Verification Plan P3(Reset Password) 
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4. Play Songs 

Procedure Number P4 

Method Testing 

Purpose/Scope To ensure the songs is play correct and 

must related to the title of the song. 

Special Conditions/Limitations  Need to click the song links and redirect 

to the YouTube. 

Acceptance Criteria The system will redirect the users to the 

YouTube. 

Prerequisites None 

Procedures 1. Press the Play button. 

2. System will redirect the user to 

the YouTube page. 

3. Listen song. 

Troubleshooting None 

  
Table 3.4.4 Verification Plan P4(Play Songs) 
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5. Refresh Songs 

Procedure Number P5 

Method Testing 

Purpose/Scope To ensure the songs has been refresh 

without duplicate. 

Special Conditions/Limitations  None 

Acceptance Criteria The system will refresh the songs 

without duplicate. 

Prerequisites The system requires users press the 

refresh button. 

Procedures 1. Press refresh button. 

2. Observe song lists. 

Troubleshooting None 

 Table 3.4.5 Verification Plan P5(Refresh Song) 
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6. Add to Favourite 

Procedure Number P6 

Method Testing 

Purpose/Scope To ensure the songs has been added to 

favourite list. 

Special Conditions/Limitations  None 

Acceptance Criteria The system will add the song to the 

favourite list. 

Prerequisites The system requires users press the 

Favourite button. 

Procedures 1. Press Favourite button. 

2. System add song to favourite 

list. 

3. System saves the song to the 

Firebase. 

Troubleshooting None 

 Table 3.4.6 Verification Plan P6(Add to Favourite) 
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7. Remove Favourite 

Procedure Number P7 

Method Testing 

Purpose/Scope To ensure the songs has been remove 

from favourite list. 

Special Conditions/Limitations  None 

Acceptance Criteria The system will remove the song to the 

favourite list. 

Prerequisites The system requires users press the 

remove button. 

Procedures 1. Press remove button. 

2. System remove song to 

favourite list. 

3. System removes the song 

from the Firebase. 

Troubleshooting None 

 Table 3.4.7 Verification Plan P7(Remove Favourite) 
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8. Log Out 

Procedure Number P8 

Method Testing 

Purpose/Scope To ensure the user log out the system 

successful. 

Special Conditions/Limitations  User log in the system. 

Acceptance Criteria The system will log out the account 

successful. 

Prerequisites The system requires users press the Log 

Out button. 

Procedures 1. Press Log Out button. 

2. System log out the account. 

3. System redirect to Login 

Menu. 

Troubleshooting None 

 Table 3.4.8 Verification Plan P8(Log Out) 
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 3.5 Timeline 

3.5.1 FYP 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.5.1.1 Timeline of FYP 1 
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3.5.2 FYP 2 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.5.1.2 Timeline of FYP 2 
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Chapter 4 Experiment and Model Implementation 

In this chapter, the project will be shown and explain some comparison results and the model 

implementation. The figure below shows the comparison with various models and the 

accuracy. Moreover, the model implementation will be shows below as well.  

4.1 Experiment Conducted with Various Model 

 

 

Figure 4.1.1 Experiment Conducted of All Models 
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Figure 4.1.2 Classification Report of Logistic Regression. 

KNeighbors, Decision Tree, Naïve Bayes, Support Vector Machine, Logistic Regression and 

Random Forest Classifier are the classification models used to train the dataset in this 

experiment. Figure 4.1.1 shows that the accuracy of Random Forest (8.19%), Logistic 

Regression (18.03%), Support Vector Machine (13.11%), Naïve Bayes(13.11%), Decision 

Tree(9.83%), and K-Neighbors(13.11%). The F1-score, precision, and recall (figure 4.1.2) for 

the songs are not night, as they are typically less than 0.5, apart from Counting Star, which has 

a perfect recall of 1.0.  
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Figure 4.1.3 Actual vs Predicted value 

From the simple experiment, the results shows that the classification models are not 

suitable for the recommender system because results of actual vs predicted values from the 

Figure 4.1.3 are very bad. To improve accuracy, it is recommended that data be separated into 

hundreds of datasets as subsets, as processing millions of songs is time demanding and heavy. 

To overcome the challenges mentioned, preference learning with a good collaborative model 

will be employed. 
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4.2 Model Implementation with Collaborative Filtering Method 

 

 
 
 Figure 4.2.1 Construct Cooccurence Matrix 
 
From the Figure 4.2.1 shows that how to construct a cooccurrence matrix for the model. First, 

get users for all songs in the variable user_songs. The matrix will be initializing the size 

len(user_songs) x len(songs). After the initialize, we need to calculate the similarity between 

songs listened by the user and all unique songs in the training data. The variable i and j will be 

used for calculating the intersection between the users and songs. Then insert the variables to 

the cooccurrence matrix. The function will return the results of the cooccurrence matrix. 
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Figure 4.2.2 Make Recommendations with Cooccurence Matrix 

Next step is using the cooccurrence matrix to make top recommendations. The function will 

calculate the average of the scores in the cooccurrence matrix for all songs listened by the user. 

Then will sort the indices of user_sim_scores based on their value also maintain the 

corresponding score. Then create and fill the dataframe for user_id, song, score and the rank 

with Top 10 songs. 
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Figure 4.2.3 Create and Use the Model to Make Recommendations 

 

Next step is creating the system model. Then get all unique songs according to the user and get 

all the songs in the dataset. Then insert to the matrix and used to make recommended songs for 

the user. 
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 Figure 4.2.4 The Results of the Recommender System 

From the Figure 4.2.4 shows that the system will display songs played by the user with user_id. 

Then the system will also display the Top 10 recommended song according by the score. 

Moreover, the system will also show the song’s links as well. 
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Chapter 5 System Implementation and Testing 

5.1 Project Screenshot and Explanation 

Since the model was developed in Jupyter Notebook, it needs to be zipped to a pickle 

file so that it can be used in our program. A website is implemented by this program 

using Visual Studio Code to access HTML and CSS. Moreover, Visual Studio can also 

unzip a pickle file to access all the useful functions created by Jupyter Notebooks. 

 

 
 
 
 

Figure 5.1.1 Code for Unzip the Pickle File 

 

5.1.1 Login Interface 

 

 
Figure 5.1.1.1 Login Interface 

The is the interface of the User Login page. This function will request user to key in 

registered email and password. 
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5.1.2 Login Fail 

 

 Figure 5.1.2.1 Login Fail 

 

Next is the user input not under registered email or incorrect password, the system will prompt 

error message such as “Invalid Email”. In this situation, user can choose to reset password or 

the create an account. 

 

5.1.3 Sign Up  

 

Figure 5.1.3.1 Sign Up 

 

In the Sign-Up page, the system will request user to input username, password, and email 

address. 
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Figure 5.1.3.2 Sign Up format 

 

 The system will require user to key in the password with at least 6 characters long. 

Moreover, the email format also includes @ in the email address. Moreover, the system only 

accepts unique email addresses, repeated emails are not accepted. 

 

5.1.4 Reset Password 

 

Figure 5.1.4.1 Reset Password 

 

The user can reset their password if they are unable to log in. After entering the registered email 

address, the system will send a link to reset the password. 



CHAPTER 5 SYSTEM IMPLEMENTATION AND TESTING 

70  
Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
  

 

 
Figure 5.1.4.2 Check Inbox 

 

After key in the registered email, system will prompt message inform user to check their 

inbox or spam to reset the password. 

 

 
Figure 5.1.4.3 Send Link 

 

 

 
Figure 5.1.4.4 Key in New Password 

 

From the Figure 5.1.4.3, the system will send a link to the user’s email address. User can click 

the link to reset the new password as shown in Figure 5.1.4.4. 
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Figure 5.1.4.5 Expired Link 

If the user does not reset the password within one hour, the link will expire. 

 

5.1.5 Firebase 

 

 
Figure 5.1.5.1 Authentication 

 

The Firebase will save the user information if the user signs up for an account successfully. 

Moreover, we can also reset, disable, and delete an account under authentication. 
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5.1.6 Main Menu 

 

 
 

Figure 5.1.6.1 Main Menu 

 

After successful login, this is the Main Menu. Users can view the Top 10 songs listed by 

the system. There are several functions, and they will be explained below with the figure. 
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5.1.7 Play Song 

 

 
Figure 5.1.7.1 Click Play Song 

 

 
Figure 5.1.7.2 YouTube Video 

 

After clicking the Play Song button, the system will automatically redirect user to the 

corresponding YouTube video. Thus, user can enjoy the song. 
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5.1.8 Refresh Song 

 

 
Figure 5.1.8.1 Click Refresh Button 

  

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 5.1.8.2 Refresh Song 

 

 In this page, user can click the Refresh Button if don’t like the recommendations. The 

system will generate and display next 10 songs without duplicate to user. 
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Figure 5.1.8.3 Refresh Function 

The figure shows how to generate the next 10 songs for the users without duplicating them. 
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5.1.9 Add to Favourite 

 

Figure 5.1.9.1 Click Favourite Button 

 

 
Figure 5.1.9.2 Favourite List 

 

When user click Favourite Button, the system will add the song to the favourite list which is 

shown from Figure 5.1.9.1. 

 
Figure 5.1.9.3 Firebase 

The system will save the song into the Firebase with the favourite song list. 
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Figure 5.1.9.4 Existing Song 

 

When a user clicks the Favourite button more than once with the same song, an alert 

message is displayed. 

 

 
Figure 5.1.9.5 Delete Song 

This is the interface when user remove the song from the favourite list. 

 

Figure 5.1.9.6 Click Home Button 

User can back to Main Menu page with the Home button function. 
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5.1.10 Log Out 

 

Figure 5.1.10.1 Click Log Out Button 

 

 
Figure 5.1.10.2 Log Out 

 

When user click the Log Out button, the system will redirect the user back to login page. 
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5.2 Module Testing 

 

5.2.1 Account Login Testing 

 
Test 

Case ID 

Test 

Scenario 

Test Data Expected 

Result 

Actual 

Result 

Pass/Fail 

TA01 Check user 

login with 

valid Data. 

Email=test@gmail.com 

 

Password=123456 

User should 

login into 

the system. 

As 

expected. 

Pass 

TA02 Check user 

login with 

invalid 

data. 

Email=unregistered@gmail.com 

 

Password=123 

User should 

not login 

into the 

system. 

As 

expected. 

Pass 

Table 5.2.1.1 Account Login Testing 

 

 

5.2.2 Account Registration Testing 

 
Test Case 

ID 

Test 

Scenario 

Test Data Expected 

Result 

Actual 

Result 

Pass/Fail 

TB01 Check user 

registration 

with valid 

Data. 

Email=test1@gmail.com 

 

Password=123456 

User should 

register and 

login the 

system. 

As 

expected. 

Pass 

TB02 Check user 

registration 

with invalid 

data. 

Email=test1.gmail 

 

Password=123 

User should 

not register 

and login the 

system. 

As 

expected. 

Pass 

Table 5.2.2.1 Account Registration Testing 

 

5.2.3 Reset Password Testing 

 
Test 

Case ID 

Test 

Scenario 

Test Data Expected 

Result 

Actual 

Result 

Pass/Fail 

TC01 Check user 

reset 

password 

with valid 

email. 

Email=registered@gmail.com 

 

 

User should 

receive the 

password 

reset link 

email. 

As 

expected. 

Pass 

TC02 Check user 

reset 

password 

with invalid 

email. 

Email=unknown@gmail.com 

 

 

User should 

not receive 

the password 

reset link 

email. 

As 

expected. 

Pass 

Table 5.2.3.1 Reset Password Testing 
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5.2.4 Play Song Testing 

 
Test Case 

ID 

Test 

Scenario 

Test Data Expected 

Result 

Actual 

Result 

Pass/Fail 

TD01 Check the 

function of 

Play Song. 

- 

 

 

Users should 

allow to click 

the play 

button and 

listen song. 

Users can 

click the 

Play button 

and listen 

the song. 

Pass 

TD02 Check the 

correct 

YouTube 

link. 

- 

 

System should 

redirect user 

to the correct 

YouTube link. 

As 

expected. 

Pass 

TD03 Check the 

multiple of 

play song. 

- Users allow to 

listen multiple 

songs. 

As 

expected. 

Pass 

Table 5.2.4.1 Play Song Testing 

 

5.2.5 Refresh Song Testing 

 
Test Case 

ID 

Test 

Scenario 

Test Data Expected 

Result 

Actual 

Result 

Pass/Fail 

TE01 Check the 

function of 

Refresh 

Song. 

- 

 

System should 

generate new 

10 songs. 

As 

expected. 

Pass 

TE02 Check the 

duplicate of 

songs. 

- 

 

New 10 songs 

should not be 

duplicate. 

As 

expected. 

Pass 

Table 5.2.5.1 Refresh Song Testing 

 

5.2.6 Add to Favourite Testing 

 
Test Case 

ID 

Test 

Scenario 

Test Data Expected 

Result 

Actual 

Result 

Pass/Fail 

TF01 Check the 

function of 

Add to 

Favourite. 

Add the song to 

Favourite. 

 

System should 

add the song 

to the 

Favourite 

Lists. 

As 

expected. 

Pass 

TF02 Check the 

duplicate of 

songs. 

Add the same song to 

Favourite. 

 

New 10 songs 

should not be 

duplicate. 

As 

expected. 

Pass 

TF04 Check adds 

multiple of 

songs to the 

list. 

Add multiple of songs. System should 

successful add 

multiple of 

songs to the 

list. 

As 

expected. 

Pass 

TF04 Check the 

song save 

into the 

Firebase. 

- The Firebase 

should save 

the songs. 

As 

expected. 

Pass 

Table 5.2.6.1 Add to Favourite Testing 
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5.2.7 Remove Favourite Testing 

 
Test Case 

ID 

Test 

Scenario 

Test Data Expected 

Result 

Actual 

Result 

Pass/Fail 

TG01 Check the 

function of 

Remove 

Song. 

Remove the song from 

Favourite List. 

 

System should 

remove the 

song from the 

Favourite 

Lists. 

As 

expected. 

Pass 

TG02 Check 

remove 

multiple of 

songs from 

the list. 

Remove the multiple 

song from to Favourite 

list. 

 

New 10 songs 

should not be 

duplicate. 

As 

expected. 

Pass 

TG03 Check the 

song remove 

from the 

Firebase. 

- The Firebase 

should 

remove the 

songs. 

As 

expected. 

Pass 

Table 5.2.7.1 Remove Favourite Testing 

 

5.2.8 Logout Testing 

 
Test Case 

ID 

Test 

Scenario 

Test Data Expected 

Result 

Actual 

Result 

Pass/Fail 

TH01 Check the 

user logout 

the system. 

Click the logout button. 

 

System should 

logout and 

redirect user 

to Login 

Menu. 

As 

expected. 

Pass 

Table 5.2.8.1 Logout Testing 
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CHAPTER 6: CONCLUSION 

The purpose of this project is to create a good song recommender system as there is currently 

a strong market demand in the economy. It is also a great opportunity to have a more in depth 

understanding about artificial intelligence and machine learning. This project will also be a 

good way to practice solving problem that arise from implementing artificial intelligence in 

real life. Firstly, from this project, the best song recommendation software for recommending 

song precisely will be determined. Furthermore, this project will also create an automatic 

playlist continuation to automatically create a sequence of recommended track to the user based 

on the taste in music. Other than that, this project will also solve the cold start problem so that 

new user and newly added song to a library will be recommended to users somewhat accurately 

by using popularity-based algorithms. Lastly, this project will solve the problem caused by 

having a large data set to limited hardware by pre-processing it into a subset containing fewer 

metadata.  

Moreover, song recommender system is a vast and complicated topic that possess great 

potential in the future of being ever reliant on cloud-based service for our media consumption. 

Concepts and theories learnt from the creation of this song recommender system could be 

slightly adjusted and be used for recommender system for movies, tv shows, e-books, and so 

on. Such methods, on the other hand, are far from flawless and frequently give unacceptable 

suggestions. This is partly since users' musical preferences and needs are highly dependent on 

a variety of factors that are not adequately considered in current MRS approaches, which are 

typically centered on the core concept of user-item interactions, or occasionally content-based 

item descriptors. 

Furthermore, the prototype is done and shown in Chapter 5, the system implementation. 

The basic GUI and some features have been implemented. The system can show the simple 

login, logout, song list, play song, add, and remove favourite and refresh the song list as well. 

The users can enjoy the system without any advertisement compare to other Spotify. 

Last but not least, the future work for this project is to provide enough storage for the 

song to be downloaded into the dataset so that the user can play it immediately rather than 

relying on YouTube links. Moreover, the system also can work offline in the future as well. 

There will be more improvement on the quality of the play song generated by the system which 

will be further developed on the future. 



CHAPTER 6 CONCLUSION 

83  
Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
  

In a nutshell, the limitation of the system is a still long way to go and tune up a good 

algorithm. Different types of problems that need to be solved require different types of 

algorithms due to the nature of algorithms. There is no one-size-fits-all solution that can solve 

every problem. The only thing we can do now is continue to work on improving an algorithm. 

A perfect state is a state of being that is close to flawless, even though perfection is impossible 

to achieve. 
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