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1. INTRODUCTION

1.1 Purpose

The purpose of this document is to outline the design for developing a web
application where users label music files based on their emotional impact. This project
leverages crowdsourcing to gather a diverse range of interpretations regarding the emotional
content of music, ultimately creating a comprehensive dataset that reflects how different
listeners respond emotionally to the same pieces of music. Our goal is to compile a dataset of
10,000 labeled music files, representing a wide spectrum of emotional reactions from users.

To maintain high levels of user engagement, the application will incorporate
gamification elements such as points, badges, and levels. These features aim to make the
labeling process more enjoyable and rewarding, encouraging active participation. Users will
be able to track their progress, join challenges, and view their rankings on leaderboards,
introducing a competitive and entertaining aspect to the experience. This approach is
designed to foster sustained engagement, contributing to the project's goal of gathering an
extensive and accurate set of emotion-based music labels.

1.2 Scope of the Project

The core functionality of this application is to provide a platform where users can
listen to curated music tracks and express their emotional responses by selecting from a range
of predefined emotion categories. This process aims to capture diverse emotional feedback
that will help create a comprehensive dataset, useful for understanding how different types of
music affect listeners emotionally. The platform appeals to a wide range of users, from casual
listeners seeking self-reflection to music enthusiasts, researchers, and those interested in
exploring how music influences emotional well-being.

By allowing users to select from a set of emotion tags such as "Happy," "Sad,"
"Energetic,” or "Relaxed," the application provides a structured, yet user-centered way of
recording emotional data. This data set serves as the foundation for future analysis and
research across fields like music therapy, psychology, and data science, offering insights into
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patterns like common emotional responses to certain genres, tempos, or lyrical themes. It is
designed to allow for in-depth exploration of how demographics and personal background
may impact emotional responses to various musical elements.[4]

Key features of the app include:

Emotion Labeling and Survey Feedback Collection: Users listen to each music
file and choose an emotion that aligns with their experience. Additionally, they have
the option to provide more detailed feedback, describing how the song impacted them
personally. This data captures not only immediate emotional reactions but also
in-depth, nuanced responses that contribute to a richer understanding of music’s
emotional impact.

Gamification Elements: By integrating points, badges, levels, and leaderboards, the
app encourages ongoing participation, making the labeling process more engaging
and rewarding. These elements help foster a competitive and fun environment, where
users are motivated to track their progress, participate in challenges, and view their
standings on leaderboards. Gamification not only boosts engagement but also aids in
collecting a larger, more accurate dataset.[2]

Interactive User Profiles and Emotion Tagging: Each user’s emotional responses
and survey results are saved in a personalized profile, which includes interactive
elements like mood charts, timelines, and visual graphs. This profile allows users to
reflect on their emotional journey through music over time, identifying trends, such as
times when they feel more relaxed or energized, or observing preferences for certain
genres. Users can filter their emotional data by genre, song, or artist, helping them
gain insight into how music impacts their mood.

Data Analytics and Reporting for Researchers and Administrators:
Administrators and researchers can use the collected data to perform real-time
emotional trend analysis. A comprehensive analytics dashboard enables detailed
reporting, with options to view data filtered by demographics, music genre, emotion
tags, and more. Advanced tools like heat maps and emotion-based charts provide a
visual representation of emotional trends, helping to identify patterns and refine music
selection or emotional tags. The data insights derived from this analysis could prove
valuable in music therapy, entertainment, advertising, and other fields interested in the
psychological impact of music.

Personalized Music Recommendation Engine: Based on users' emotional
responses, the app will offer tailored music recommendations. For instance, if a user
frequently tags songs like "Energetic" or "Happy," the system will recommend
more.



upbeat tracks that align with these emotions. Conversely, if the user selects "Calm" or
"Reflective,"” they will receive suggestions for more introspective or soothing music.
The recommendation engine adapts over time, becoming increasingly personalized as
it learns from users' ongoing feedback.

e Community and Social Features: To foster a sense of community, the app includes
social features where users can connect with friends, share emotional responses,
compare profiles, and join discussions on how music influences emotions. Features
like shared playlists or collaborative surveys, where users create and share music lists
focused on specific emotions (e.g., "Relaxing Tunes" or "Energetic Beats"), add an
interactive and social aspect to the platform, enhancing user engagement.

e Privacy and Data Security: Given the sensitivity of emotional and personal data,
robust security measures are implemented. The application will comply with data
privacy regulations (e.g., GDPR), ensuring responsible data handling practices. Users
have control over their data and may delete their accounts if desired.[5]

This document provides essential guidelines for developers, project managers, and
stakeholders to ensure clarity on the project’s purpose, functions, and objectives. It aligns all
phases of development to meet user needs and delivers an engaging, user-centered
experience. Ultimately, this project aims to gather valuable emotional data and enhance
users’ understanding of how music affects their emotions.

1.3 Glossary

Al (Artificial Intelligence): The simulation of human intelligence by machines, often used
in data analysis, pattern recognition, and emotion prediction. Al enables EmoTagger to
process and analyze emotional data to improve recommendations.

API (Application Programming Interface): A set of protocols and tools allowing
different software applications to communicate and share data, enabling EmoTagger to
integrate with third-party services like music platforms.

Annotation: The process of labeling or tagging data (in this case, music) with relevant
information, such as emotions, to make it useful for machine learning and analytics.

Backend: The server-side part of EmoTagger, where data processing, storage, and retrieval
are managed. This supports functionalities such as data storage, emotion analysis, and user
management.

Crowdsourcing: The process of gathering input from a large group of people online, used in
EmoTagger to collect emotional labels from a diverse user base, enhancing the emotional
dataset and improving machine learning models through varied perspectives.



Community Engagement: A feature allowing users to interact, share, and discuss their
emotional responses to music within EmoTagger, creating a social and interactive experience.

Classification: In the context of EmoTagger, the grouping of music based on emotions,
moods, or other factors for easier recommendation and analysis.

Data Annotation: Specifically for audio and music, this involves categorizing and tagging
audio files based on predefined emotional criteria, which becomes valuable training material
for Al and ML applications.

Data Privacy: Measures ensuring that user information and emotional responses are
protected from unauthorized access, adhering to legal and ethical standards.

Data Repository: A centralized storage within EmoTagger that contains emotional responses
and related data for analysis and visualization.

DBMS (Database Management System): Software used to create, manage, and interact
with databases, where EmoTagger’s user and survey data is stored and managed.

Emotion Annotation: Tagging songs with specific emotions, such as happiness or sadness,
based on user feedback. This helps in understanding and analyzing the emotional effects of
music.

Emotion Spectrum: A range of emotions (e.g., joy, calmness, nostalgia) that users can select
to describe their reactions to a song, allowing EmoTagger to capture complex emotional
responses.

Frontend: The client-side or user-facing part of EmoTagger, where users interact with the
application through interfaces such as forms, buttons, and visualizations.

FTP (File Transfer Protocol): A network protocol used to transfer files between computers,
which may be used in managing EmoTagger’s server files.

Gamification: Using game-like elements (e.g., points, badges, challenges) in EmoTagger to
increase user engagement, motivating users to actively participate in the survey and data
labeling.

Interface: The visual and interactive components of EmoTagger (e.g., buttons, menus,
survey forms) that allow users to interact with the application.

JSON (JavaScript Object Notation): A lightweight data format used for exchanging
structured data between EmoTagger’s client and server, making it easier to send user
feedback and emotional data.

Leaderboard: A ranking system within EmoTagger that displays top contributors,
encouraging users to engage more actively by ranking based on contributions like surveys
and annotations.



Machine Learning (ML): A subset of Al that enables EmoTagger to learn from data and
predict trends in emotional responses, supporting emotion analysis and improving
recommendation systems.

Metadata: Data about data. For EmoTagger, Metadata may include song details like title,
artist, and genre, which help in organizing and analyzing user responses.

Primary Emotions: Basic emotions such as happiness, sadness, anger, or fear, which are
universally recognized and easy to identify.

Profile: A personal section where users can manage their EmoTagger account, view past
activity, and track engagement metrics.

Real-Time Data Processing: The ability of EmoTagger to analyze and process data as soon
as it is inputted, allowing users to see immediate feedback or trends.

Registered Users: Individuals who create an account in EmoTagger, enabling them to
participate in surveys, earn rewards, and access exclusive community features.

Secondary Emotions: More complex emotions, such as nostalgia or serenity, providing a
nuanced view of user responses beyond basic emotions.

Survey: A set of questions provided to users to gather feedback on their emotional response
to specific songs, creating a foundation for emotional annotations.

Tagging: The process of labeling music with emotional markers, helping EmoTagger to
categorize songs based on emotional responses for analysis and recommendations.

Trend Graphs: Visual representations of patterns within EmoTagger that show how users’
emotional responses to songs change over time, allowing insights into popular emotional
trends.

Ul (User Interface: The visual components of EmoTagger, such as buttons, forms, and
graphics, that users interact with.

User Experience (UX): The overall experience and satisfaction a user has while interacting
with EmoTagger, impacted by design, usability, and system performance.

Web Application: The web-based version of EmoTagger accessible through browsers,
designed to offer similar functionalities to the mobile application for desktop users.

XML (Extensible Markup Language): A markup language used to structure data, often for
data interchange between EmoTagger and other applications.



1.4 Overview of the Document

The EmoTagger project is an innovative and comprehensive music survey application
designed to deeply explore and understand the emotional connections users have with music.
By allowing users to listen to a variety of songs and tag their emotional responses, the app
builds a rich, extensive, and diverse dataset of these reactions. This valuable dataset serves
multiple purposes, both personal and academic, enabling detailed study and analysis of how
different types of music impact individuals emotionally. The project leverages crowdsourcing
techniques to gather a wide array of emotional interpretations from a diverse and varied
group of users, thereby enhancing the dataset's accuracy, cultural depth, and richness.

Gamification elements are thoughtfully integrated into the platform to keep users
engaged, motivated, and encouraged to contribute regularly, ensuring that the dataset remains
robust, comprehensive, and high-quality. The resulting extensive dataset supports significant
advancements in Al-driven emotional music analysis, which can be applied in various areas
such as personalized music recommendation systems, therapeutic music interventions, and
cultural studies. By offering users a platform to reflect on, share, and analyze their emotional
responses to music, EmoTagger bridges the gap between music and emotions, providing a
rich, engaging, and immersive experience for anyone interested in exploring this dynamic and
multifaceted relationship. The app not only facilitates personal exploration and discovery but
also contributes to academic research and understanding, making it a valuable tool for both
individual users and researchers alike.

2. ARCHITECTURE DESIGN

2.1 General Design approach of the project

The project focuses on creating an intuitive and emotionally engaging user
experience. A user-centered design ensures the platform is simple, accessible, and tailored to
user needs. With a clean, minimalist interface, users can easily navigate features such as
search, filtering, and emotional tagging, making interactions seamless and meaningful.

The recommendation system leverages crowdsourced emotional tags to offer
personalized song suggestions. The backend architecture efficiently supports a database of
10,000 songs and scales to accommodate future growth. Responsive design ensures optimal
usability across all devices, while real-time features like instant playback and tagging
enhance engagement.

Data privacy and security are prioritized, safeguarding user information and fostering
trust. Visually appealing elements complement the emotional essence of the project,



enhancing the overall user experience. Regular testing and feedback ensure continuous
improvement and feature refinement.

Analytics guide optimization efforts, improving recommendations and user
satisfaction. The modular design allows for easy integration of future enhancements, ensuring
adaptability. Collaboration among all stakeholders drives a cohesive and innovative approach,
delivering a platform that deeply connects users with music.

2.2 Architecture Design of the Webpage

The webpage’s architecture is designed to provide an efficient and seamless user
experience while maintaining scalability and reliability. The system is organized into three
primary layers: the front end, backend, and database. The frontend layer utilizes modern web
technologies to build a responsive and visually appealing interface, ensuring it works
smoothly across various devices, including desktops, tablets, and smartphones. This layer
facilitates user interactions such as search, filtering, and tagging, offering an engaging and
user-friendly experience.

The backend layer functions as the system’s core, handling user requests, executing
business logic, and managing secure interactions with the database. Designed for scalability,
the backend efficiently handles high traffic and large data volumes, ensuring consistent
performance. It also incorporates the recommendation engine, which analyzes emotional tags
to deliver personalized content to users.

The database layer is responsible for storing and organizing essential data, such as
song metadata, user profiles, and emotional tags. The design emphasizes fast and reliable data
retrieval to support real-time functionalities. Strong measures are implemented to safeguard
data privacy and security, including encryption and controlled access protocols to protect user
information. APIs connect these layers, facilitating smooth communication and ensuring
modularity and adaptability. This design supports future feature enhancements and
integration, enabling the platform to grow while maintaining dependability and high
performance.
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3. SYSTEM DESIGN

3.1 UML Diagram

© User

ouserlD: int

o username: String
o email: String

o password: String
orole: String

o register(): void
e login(): void
e logout(): void
o updateProfile(): void

©) Privacysettings

0 settingsiD: int
o userlD: int

@ Admin V » @ Participant

o analyzeData(): void o tagSong(songID: int, emotionTags: List<String>): void A

© manageUsers(): void o viewLeaderboard(): void 8 S?;?gﬂ?{mg‘s??ﬁ:ean

|0 generateReports() void o participatelnChallenge(): void Y 9

/ >// \ | @ updateSettings(): void |
EmotlonaITag @ Gamification

o songlD: int otaglD: int @ Leaderboard o points: int
otitle: String o songlD: int ) S 0 badges: List<String>
o artist: String o useriD: int 0 userScores: Map<int, int> olevels: int
o genre: String o emotions: List<String> e updateLeaderboard(useriD: int, score: int): void A : T SR
i : ieat S k S awardPoints(userlD: int, points: int): void
BLEMBIRUSIEEOTIE Mdths (i, 1t o displayTopUsers(): List<int> o unlockBadge(useriD: int, badge: String): void

o addTag(): void
| © getEmotionData(): Map<String, int> | | @ modifyTag(): void | @ levelUp(userlD: int): void

Figurel Class Diagram
3.1.1 User Interface

Home Contact Help AboutUs Tag Music Community [ signin ] Sign Up

Feel’n Listen

Figure 2. Homepage of User Interface
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Sign In to Start Listenning

Signin

SignUp

Figure3. Login Page of User Interface

SignUp
to Start
Listenning

Continue

or

[ | Sing Up With Google

Do you have an account?
Click here

Figure4. Register Page of User Interface
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Home Contact Help AboutUs TagMusic Community

Happy Playlist Q

Sad Playlist €@

Figure5. Home Page 2 of User Interface

Home Contact Help AboutUs Tag Music Community

Emotional Trends ‘ Recent Activities

Feel’n Listen

Figure6. Profile Page of User Interface
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Home Contact Help AboutUs Tag Music Community Help

Home->Settings

Settim;s
N

[\

Notification settings Select Country

Privacy controls
Title

l
» A\
w ¢
i

Blocked Artists

L
- o
Theme selection e Language
—
v
-
-
v

-
i
Blocked Songs.
-
?
®e e

Feel’'n Listen

Figure 7. Settings Page of User Interface

Home Contact Help AboutUs TagMusic Community

Home-Community

Figure8. Community Page of User Interface
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AboutUs Tag Music Community  Help @ @
o Music

Feel'n Listen

Figure 9. Community Page of User Interface

3.1.2 Admin Interface

AboutUs Tag Music Community  Help @ isg

Admin
Music Results Music Results Music Results Add Music
Music Classification

Sezen Aksu Serhat Yildiz Happy

g ki Delilik ﬁ 25 Level

Sezen Aksu

ﬁ 123 song ﬂ_ ki Delilik

selected  saq more details

Simge Selin Uzunoglu Sad Delete Music

ﬁ Ben Bazen ﬁ 20 Level ﬁ 100 song Q

selected
See more details

Sezen Aksu

ﬂ_ iki Delilik

Tarkan Tugkan Ginko Energetic

Kuzu Kuz: ﬂ 18 Level
ﬁ_ 9
selected @

See more details § g_ Ben Bazen

Simge

Feel’n Listen

Figurel0. Admin Page Interface Figure
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3.2 Decomposition Description

3.2.1 User Registration and Profile Management

Appliction system
Start

|

>l Enter Username and

Password
Invalid
‘ = System
Validation .~
Valid
Create User Profile
Admin User
Admin Login Admin Login

»~a
Edit Profile

Figure 11. Activity Diagram for User Registration and Profile

User System

T
I
p—

Access Registration/Login Page

Enter Information

ol validate nformation

Login to System

Edit Profile Information

Profile Created

Logout

Figurel2. Sequence Diagram for User Registration and profile.
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3.2.2 Emotional Tagging of Songs

bt

o~ ot

|' Log in and access the emotional tagging system |
\_ .
' ¢ ™
| Browse available song list ]
e —
3
| selecta song |

—

| Tag the song with emotions |

¥

[ Save emotional tags :|

v

[ Update song's emotional profile ]

Yes Undo/Modify Tag? Ma

e ~ ~,
| Undo or modify the tag | | Display updated emotional profile |

) ¥ ]

v
[ Update emotional profile |
. /

e

| . -

Figurel3. Activity Diagram for Emotional Tagging of Songs

Participant System

| Browse Song List i

E{ Display Song List E
E Select Song for Tagging }E
'{ Confirm Song Selection X

Tag Song with Emotions }E

Save Emotional Tags

———————————

_ Display Updated Frofile

Y

Undo/Medify Tag (Alternative Flow) X

_ Show Updated Emotional Profile

Participant | | System

Figurel4. Sequence Diagram for Emotional Tagging of Songs
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3.2.3 View Emotional Trends:

Activity Diagram for View Emaotional Trends (UCO3)

?

| Participant logs into tha platform |

Ve, ;

[ Sang selected?

v

- ¥ .
:’ Participant navigates 1o song llbrary or search bar Partlclpant renalns on the current scraen
—
| Participant selects a song ,
Y
&—Wsulllnonl wmotional dala avai Iumu'\‘\»—&
':\ System ratrievas aggragaies smotional um.:l '\,srulcm nolitias participant of insultigisnt data ,'|
:\.SHIQITI displays emotional trends in visual format (e.9.. pie ennrl]_\_: i_smnm prampis garticipant 13 add smational tag |
Gy o
r . ! tags the song with their emational response | Participant reluens to the previous screen |
_Partisipant appiss fitars (a.9., demograghics ar time unuﬂu__l . S y
| ; '
. | Response added to dataset for future analysis |
| Systom updates the emotional trends view | ~ 1
{
Participant views emotional irends '
D ¢
)¢ _
H
Figure 15. Activity Diagram for View Emotional Trends
(@)
Participant ASong Library/Search Bar‘ Symm'

Navigate to song library/search bar

. Select a song -
>

Request emolional data for selected song _,

alt _/ [Sufficient ional data ilable)

. Display emotional trends (visual format)

opt / [Filter applied] '
Apply filters (e.g., demographics, tima range) ‘:
_ Update emotional trends view g

View emotional trends

[Insufficient emotional data]
_ Nolify insufficient dala

_ Prompt to add emotional tag

alt / [Tag added)

Add emotional tag

'
'

L

>

Ugdllo dataset for future analysis

Return te previous screen & '
Par!i(g_i?anl Song Library/Search Bar | | System
S —

Figure 16. Sequence Diagram for View Emotional Trends
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3.2.4 Crowdsourced Data Collection

Participant System Admin

I 1

|: Select a song from the available list |

1

¥

\T Provide tagging options (e.g., "Happiness”, "Sadness") \

T

¥

| Assign emotional tags to the selected song |

L

o

Y

Il( Record emotional tags I
.’/’ \.
|‘ Update aggregated emotional dataset |

Y

| Review data volume and diversity k\

o

Figure 17. Activity Diagram for Crowdsourced Data Collection

Participant 1 l Admin | ’ System ‘
 Selects a song from the available list !

. Assigns emotional tags to the selected song >

. Records the emotional tags

Updates the aggregated emotional dataset

' Reviews data volume and diversity

Provides dataset insights

Partiéipant ‘ ’ Mﬁin ‘ ‘ System ‘

Figure 18. Sequence Diagram for Crowdsourced Data Collection
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3.2.5 Gamification for User Engagement

g

|' Log in to Gamification System |
-~ ~
[ start Activity |

| Award Points and Track Progress |

¥

Milestone Achieved?

¢Yes

[ Unlock Badges or Lewels |
=}
L s

I: Update Leaderboard ]

¥

|' Display Leaderboard ‘|
. /

¥

[ view Achiewvements and Leaderboard |
M ey

¥

Activity Incomplete?

¢Yes

I: Mo Points Awarded ]

L 4
-,

| Wiew Progress |

Figure 19. Activity Diagram of Gamification for User Engagement

Participant Sy stem

Start Activity

Award Points and Track Progress

-]

alt [Milestone Achieved]
| Unlock Badges or Levels

' Update Leaderboard

Display Leaderboard

YWiew Achievements and Leaderboard

1
1
1
1
1
1
:
alt [Activity Incomplete [(Alternative Flow)]
1
1
1
1
1
1
1

i Mo Points Awarded
:_, View Progress

Participant System

Figure 20. Sequence Diagram of Gamification for User Engagement
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3.2.6 Settings and Preferences Management

Settings

Start

s e
Display
Options

Menu
v
L

Select
Option

4

v v __
Puse Continue Change Display Exit Menu
Volume

(®)
End Activity

Figure 21. Activity Diagram for Options Menu

System

| \
Panitj.li pant |

— OpenOptionMenu——M — 5

44— Display Options

Select Option (P ) =

4——System Executes Action.

————Select Option (Chane Volume Settings}——

4———System Adjusts Setting:

——————Select Option (Display Instructions)——»

4——System Display Instructions.

Select Option (Exit) >

A

Menu Closes.

Figure 22. Sequence Diagram for Option Menu
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3.2.7 Access Privacy Settings

:

-
kUser logs into the system |
/

s ~
[ Navigate to "Privacy Settings" |
" .

v

~
| Retrieve current privacy preferencesw
=

v

~
(Display privacy options to the user/l

ﬁS<User modifies seﬂirlgs‘?/,No ¢

e
|\Update privacy preferences) | Keep existing settings
&

¥

Save changes to the database

/
—

Figure 23. Activity Diagram for Access Privacy Settings

P
-/
Gser =l Datatese|
Log in !

Navigate to "Privacy Settings” ‘:

1

. Retrieve current privacy preferences

|‘ ................................................................
Modify settings (optional) -

|
alt / [Settings modified]

' Save updated preferences
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3.2.8 Song and Emotion Data Analysis
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Figure 25. Activity Diagram for Song and Emotion Data Analysis
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3.3 Performance Requirements

The project needs to be optimized for a large music database and high traffic volume.
The website should ensure a fast and seamless user experience, especially when users are
searching for songs, filtering, and interacting with the system. Given the 10,000+ songs and
millions of user interactions, database queries and user actions must be processed with low
latency. Additionally, since users will label songs based on the emotions they experience
while listening, the tagging system should function quickly and accurately.

3.3.1 Database and Server Performance

The website's database must be capable of providing fast data access during each user
interaction. This requires a high-performance, scalable database infrastructure. Data queries,
especially for song searches, filtering, and tagging, must return results promptly. The user
interaction history for song recommendations should be processed with minimal delay. The
server infrastructure must be scalable to accommodate increasing user traffic and data
volume. Load balancing and caching techniques should be implemented to distribute traffic
evenly across servers, ensuring high performance even during peak traffic periods.

3.3.2 Al and Data Processing

The Al algorithms used to analyze the emotional tone of songs must be both accurate
and fast. The Al model must be trained to quickly process vast amounts of data and make
emotion-based predictions in real-time. This process should be optimized so that it does not
result in delays, as this could affect the user experience. The Al's ability to link songs with
specific emotional tags needs to be robust, enabling users to label songs effectively while also
improving the system’s recommendations based on these labels.

3.3.3 User Experience and Response Times

Users expect fast and accurate results when searching for songs or navigating through
emotional tags. Optimized search algorithms, filtering, and recommendation systems are
essential to provide quick responses, ensuring that users do not experience frustration while
using the site. User interactions should be met with instant feedback, and the entire platform
should be designed for high responsiveness across devices, including desktop and mobile
platforms. The database queries should be fine-tuned to ensure quick loading times and
minimal latency, enhancing the overall user experience. Optimized query execution and
indexing will improve data retrieval speeds, allowing users to access their desired songs or
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emotional tags immediately. By focusing on performance tuning and front-end optimization,
the platform can deliver a fast, seamless experience, even with high concurrent traffic.[2]

3.3.4 Security and Data Protection

User data, including mood tags and song preferences, should be handled securely and
in compliance with industry-standard privacy measures. The system must ensure that data is
anonymized and protected from unauthorized access, particularly when dealing with sensitive
user information. Security measures should be put in place to safeguard user data and ensure
that only authorized systems can access or modify it. The platform must also adhere to user
privacy policies and regulatory requirements to ensure secure and ethical data handling
practices. By implementing encryption, multi-factor authentication, and secure access
protocols, the system will be able to defend against potential data breaches and safeguard
user trust. Additionally, compliance with international privacy regulations such as GDPR will
be essential for protecting user rights and ensuring the legal handling of personal data.[1]

3.4 Software System Attributes

3.4.1 Portability

The platform will be a website, it must be compatible with all major operating
systems (Windows, macQOS, Linux) and popular web browsers like Google Chrome, Mozilla
Firefox, Safari, and Microsoft Edge. The website will be developed using responsive web
design principles, allowing it to automatically adjust its layout and interface based on the
device's screen size. This approach ensures optimal experience on desktops, tablets, and
mobile phones.

Using web technologies like HTML5, CSS3, and JavaScript guarantees
cross-platform compatibility and enables dynamic, interactive content. To support older
browsers, progressive enhancement will be applied, ensuring basic functionality remains
intact even with limited browser capabilities. Additionally, the backend infrastructure will be
cloud-based, utilizing services such as AWS or Google Cloud to ensure scalability and
low-latency access worldwide. Content Delivery Networks will also be employed to enhance
loading speeds, improving the user experience regardless of location. In summary, by
focusing on responsive design and cross-platform compatibility, the website will offer a
seamless experience across various devices and browsers.
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3.4.2. Performance

The website must efficiently handle large data volumes and user interactions, ensuring
a smooth experience even during peak usage. With 10,000+ songs and millions of user
interactions, the platform must process queries and display results in real-time with minimal
delays. Users should be able to search, filter, and label tracks quickly.

The backend must scale automatically as traffic increases, utilizing cloud services to
ensure high availability. Efficient data retrieval will be achieved through optimized database
queries and caching, reducing response times. Redundant systems and load balancing will
maintain stability under heavy traffic.

Al features like mood-based recommendations must operate without delay. Data
analysis should be completed quickly to deliver real-time suggestions. The system must
remain responsive as data volume grows, ensuring users always have a fast experience.

By optimizing server-side performance, data storage, and Al processing, the website
will remain responsive and reliable, offering consistent user experience.

3.4.3. Usability

The website must be user-friendly, allowing users to navigate effortlessly and access
all features with minimal effort. The interface should be simple and intuitive, making it easy
to search for songs, apply filters, and select mood tags without confusion. Key features
should be visible and easily accessible, with clear, actionable buttons guiding users through
each step.

Search and filtering functions need to be quick and responsive, so users can find
songs based on their preferences without delay. Mood-based tagging should be simple,
enabling users to label songs with the emotions they are experiencing while listening.
Real-time feedback should be provided, so users can see their selections and actions
immediately.

The website must be fully responsive, adjusting seamlessly to different screen sizes,
ensuring a smooth experience on both desktop and mobile browsers. The design should adapt
automatically, keeping the interface clean and easy to use across various devices.

Error handling is also important for usability; if users make a mistake, such as
selecting the wrong mood tag, the system should provide clear and simple guidance to correct
it. Additionally, the platform should offer user-friendly tips or instructions, especially for
first-time visitors, improving the overall experience.

The aim is to create a website that feels intuitive and enjoyable, allowing users to
easily interact with the platform to find and engage with the content they want.
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3.4.4. Adaptability

The website must be adaptable to different user needs, preferences, and devices,
ensuring a seamless experience across various environments. As user behavior and device
usage can vary, the platform should automatically adjust its interface to provide an optimal
experience. It should be capable of accommodating diverse screen sizes, from desktop
monitors to smaller mobile screens, ensuring consistent functionality without compromising
on design or performance.

As the website grows and evolves, it should be able to integrate new features or adapt
to changes in technology. The system should be designed to incorporate future updates,
allowing the platform to stay current with trends in music discovery, user experience, and Al
advancements. Regular updates should not disrupt the user experience but should instead
improve it, offering new functionalities and improved performance.

3.4.5. Scalability

Scalability is essential for managing a growing user base and expanding data. As
users, songs, and interactions increase, the platform must maintain performance. The
infrastructure should adjust to handle more traffic, data, and queries. Resources must be
allocated dynamically based on demand, ensuring stability during peak times. Cloud-based
solutions allow for scaling, expanding during high traffic and reducing during low periods to
balance cost and performance.

Data storage should handle growth, retrieving information quickly and reducing delays.
Catching will help speed up frequent queries and minimize slowdowns.

The backend and Al systems need to process larger datasets and provide recommendations
without delays. The platform should scale to handle increased data as it evolves.

Ultimately, scalability ensures the website can grow, meet increasing demands, and maintain
a consistent experience as it expands.
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