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ABSTRACT

intelligence (AI), and datasets, with a specific emphasis on addressing the scarcity

of Arabic-oriented content in Al applications. The study begins by elucidating
preliminary notions, exploring web-based systems, Al, datasets, and the unique chal-
lenges posed by Arabic content. A comprehensive literature review underscores the
importance of datasets in Al development and the pressing need for Arabic-oriented
content platforms. The Related Works section examines existing dataset platforms, par-
ticularly those catering to Arabic content, and classifies them by region. The Planning
phase outlines the objectives, requirements, and business model for the proposed project.
The Conception phase delves into the Front-end and Back-end conceptualization pro-
cesses, providing detailed insights into sitemaps, wireframes, platform architecture, and
database description. The Implementation and Development phase elaborates on the
tools utilized and the process of developing DataBaazar, a platform aimed at bridging the
gap in Arabic-oriented content for Al applications. Major findings highlight the necessity
of such platforms to foster Al development in Arabic-speaking regions and the challenges
in identifying and classifying relevant datasets. The study underscores the importance
of user experience and interface design in enhancing the accessibility and usability of
dataset platforms. In conclusion, this thesis contributes to advancing Al development
by proposing a solution to the scarcity of Arabic-oriented content, thereby facilitating
the creation of more inclusive and diverse Al applications tailored to Arabic-speaking
populations.

This work investigates the critical intersection of web-based systems, artificial

Keywords:
Data set, Platform, Arabic Content, Artificial Intelligence, .
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INTRODUCTION

various sectors, driving the need for high-quality datasets to fuel the development

and refinement of AI models. Datasets serve as the backbone for machine learning
algorithms, providing the necessary information for training and validation. However,
the availability and quality of these datasets vary significantly across different regions
and languages, posing unique challenges and opportunities.

This thesis explores the current state of datasets for Al applications, with a particular
focus on Arabic content. While substantial progress has been made in creating and
curating datasets in widely spoken languages like English, there remains a significant
gap in resources for Arabic, a language spoken by over 400 million people worldwide.
The lack of comprehensive and accessible Arabic datasets hampers the development of
Al applications tailored to Arabic-speaking users, limiting the potential benefits of Al in
these regions.

In addressing this gap, the thesis is structured as follows: Chapter 1 provides an
overview of preliminary notions related to web-based systems, artificial intelligence, and
the importance of datasets. It also emphasizes the significance of Arabic content in the
digital age. Chapter 2 reviews related works, classifying dataset platforms by region
and highlighting the challenges associated with identifying platforms for Arabic content.
Subsequent chapters detail the objectives, requirements, and content strategy necessary
for developing a robust dataset platform for Arabic Al applications. The conception
phase, discussed in Chapter 4, outlines the front-end and back-end conceptualization,
including sitemaps, wireframes, and database diagrams. Finally, Chapter 5 covers the
implementation and development processes, focusing on the tools and methodologies
employed to create the DataBaazar platform, aimed at enhancing the accessibility and
quality of Arabic datasets for Al applications.

Through this structured approach, the thesis aims to contribute to the body of
knowledge in Al development and highlight the critical need for Arabic-oriented datasets.
By addressing the existing challenges and proposing practical solutions, this research
endeavors to bridge the gap in Al resources, fostering innovation and inclusivity in the
rapidly evolving digital landscape.

T he rapid advancement of artificial intelligence (AI) technologies has revolutionized

vii
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CHAPTER

STATE OF THE ART

1.1 Introduction

n the rapidly advancing landscape of technology, understanding fundamental con-
cepts is paramount to delving deeper into specialized areas. This chapter serves
as a primer, exploring essential preliminary notions essential to comprehend the
subsequent discourse. From the ubiquitous nature of web-based systems to the trans-
formative power of artificial intelligence (AI), each concept elucidates a crucial aspect
of modern computing. Additionally, datasets stand as the lifeblood of Al, shaping its
capabilities and applications. Moreover, the richness of Arabic content within these
datasets highlights the importance of cultural diversity in technological innovation. By
exploring these foundational concepts, we lay a solid groundwork for the exploration of

more complex topics in subsequent chapters.

1.2 Preliminary notions

1.2.1 Web-based systems

Web-based systems are software applications accessed through web browsers, offering ac-
cessibility from any device with internet connectivity. They boast platform independence,
functioning seamlessly across various operating systems. Centralized management

facilitates updates and maintenance, ensuring consistency. Additionally, they exhibit
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Chapter 1. State of the art

scalability, accommodating changing user demands and system requirements efficiently.

1.2.1.1 Definition

A web-based system is a software application or platform that operates over the internet
and is accessed through a web browser. Unlike traditional software that is installed
locally on a user’s device, web-based systems are hosted on remote servers and delivered
to users via the internet. Users interact with web-based systems through a graphical
user interface (GUI) presented in their web browser, allowing them to access and utilize
the system’s features and functionalities from any device with internet connectivity.
Web-based systems can range from simple applications, such as online calculators or
collaboration tools, to complex enterprise-level systems, such as customer relationship
management (CRM) software, project management tools, or online banking platforms.
These systems often involve database storage, user authentication, data processing, and

other functionalities beyond simply displaying information.

1.2.1.2 Characteristics

Key characteristics of web-based systems include:

* Accessibility: Users can access the system from anywhere with an internet connec-
tion, using a variety of devices such as desktop computers, laptops, tablets, and

smartphones.

¢ Platform Independence: Web-based systems are not tied to any specific operating
system or device platform. They can be accessed and used on different devices and

operating systems without requiring separate versions or installations.

¢ Centralized Management: Since the software is hosted on remote servers, updates,
maintenance, and data management are typically centralized, reducing the burden

on individual users and ensuring consistency across the system.

* Scalability: Web-based systems can easily scale to accommodate changes in user
demand or system requirements by adding more server resources or optimizing

performance.

* Collaboration: Many web-based systems support collaborative features, allowing
multiple users to work together in real-time, share data, and communicate within

the system.

15
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1.2.2 Artificial intelligence

Artificial Intelligence (AI) has undergone significant evolution, profoundly influencing
diverse facets of human existence. This technology, while captivating, has brought about
substantial changes in our lifestyles, professions, and interactions with our environment.
Across the expansive realm of Al, numerous specialized domains emerge, each possessing

distinct attributes and practical uses.

1.2.2.1 Definition

The definition of Artificial Intelligence (AI) encompasses the simulation of human in-
telligence processes by machines, particularly computer systems. It involves machines
performing tasks that typically require human intelligence, such as expert systems,
natural language processing, speech recognition, and machine vision [57]. Al can be cate-
gorized into weak AI, which is task-specific and designed for a particular function like
virtual personal assistants, and strong Al, also known as artificial general intelligence
(AGI), which aims to replicate the cognitive abilities of the human brain and can adapt to
unfamiliar tasks autonomously. John McCarthy, an emeritus Stanford Professor, coined
the term Al in 1955, defining it as "the science and engineering of making intelligent
machines" . The definition of Al has evolved to emphasize machines that can learn, akin
to human learning processes, and autonomous systems that can independently plan and

decide steps to achieve goals without constant human intervention

1.2.2.2 AI Applications

* Machine Learning (ML): Machine Learning focuses on developing complex algo-
rithms and models that allow machines to learn from a set of data and make
predictions or decisions. It finds applications in various fields, such as healthcare
(for diagnosis and prognosis), finance (for fraud detection), and Natural Language
Processing (for chatbots and language translation). ML serves as the foundation

for many other Al domains [54].

* Natural Language Processing (NLP): NLP enables computers to understand, inter-
pret, and generate human language. It is crucial for chatbots, language translation,

sentiment analysis, and speech recognition systems [43].

¢ Computer Vision: Computer vision involves teaching machines to interpret and

analyze visual information from images or videos. It has applications in fields like

16



Chapter 1. State of the art

autonomous vehicles, medical imaging, and surveillance [32].

* Robotics: Robotics combines Al, sensors, and mechanical engineering to create in-
telligent machines capable of performing tasks autonomously. It plays a significant

role in manufacturing, healthcare, and exploration [34].

* Expert Systems: Expert systems mimic human expertise by using knowledge-
based rules to solve complex problems. They find applications in fields like medical

diagnosis and decision support [58].

* Autonomous Systems: Autonomous systems operate independently, making deci-
sions without human intervention. Examples include self-driving cars and drones

[62]

1.2.3 Datasets
1.2.3.1 Definition

According Merriam Webster dictionary the dataset is defined as a collection of data taken
from a single source or intended for a single project [23]. The authors in [46] defined is as
a collection of data items (facts, measurements, or observations) about a set of variables.
Each data item is called a record, and it is typically represented by a row in a table.
Each variable is represented by a column in the table. In simpler terms, A dataset is
a structured collection of data, typically organized in a tabular format with rows and
columns, or sometimes in other formats like JSON, XML, or relational databases. It
represents a coherent set of information relevant to a particular domain, problem, or
analysis. Datasets can be small or large, ranging from a few data points to millions or
even billions of records, depending on the context. They are commonly used in fields such
as statistics, machine learning, data analysis, and data science for various purposes like

training models, testing hypotheses, or gaining insights from the data.

1.2.3.2 Dataset types

There are many different types of datasets, each with its own unique characteristics and

uses. Here are some of the most common types:

* Numerical datasets: These datasets contain data that can be represented by
numbers. Examples of numerical data include temperature, humidity, sales figures,

and stock prices [47].
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Figure 1.1: Example of a Numerical dataset

* Categorical datasets: These datasets contain data that can be classified into
categories. Examples of categorical data include gender, hair color, occupation, and
blood type [36].

Red Yellow Green

Red 1 0 0
Red 1 0 0
Yellow # 0 1 0
Green 0 0 1
Yellow 0 1 0

Figure 1.2: Example of a Categorical dataset

¢ Text datasets: These datasets contain textual data, such as words, sentences, or
documents. Text datasets are often used in natural language processing (NLP)

tasks, such as sentiment analysis and machine translation [55].
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Figure 1.3: Example of a Text dataset

* Image datasets: These datasets contain images, such as photographs, satellite
imagery, or medical scans. Image datasets are often used in computer vision tasks,

such as object recognition and image classification [51].
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Figure 1.4: Example of an Image dataset

deer

* Audio datasets: These datasets contain audio recordings, such as speech, music,

or environmental sounds. Audio datasets are often used in speech recognition and
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wwwm

Figure 1.5: Example of an Audio dataset

* Video datasets: These datasets contain videos, which are collections of images

played back over time. Video datasets are often used in tasks such as action
recognition and video summarizing [33].

Training Vahdauon

Figure 1.6: Example of a Video dataset

* Time series datasets: These datasets contain data that is collected over time

Examples of time series data include stock prices, weather data, and website traffic
[41].
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A B G D E | F G H | J K
1 id name latitude longitude 2005 2006 2007 2008 2009 2010 2011
2 1 Atlanta 33.7489 -84.3881 85 38 75 30 9 15 38
3 2 Chicago 41.85 -87.65 28 29 38 26 15 12 10
4 3 Dallas 327828 -96.8039 18 59 22 60 82 42 18
5 | 4Denver 39.7392 -104.9842 35 45 31 26 14 9 15
6 5 Houston 29.7631 -95.3631 12 31 15 22 28 3 31
7 6 Kansas City 39.0997 -94.5783 25 50 25 25 25 25 100
8 7 Los Angeles 34.0522 -118.2428 88 46 56 15 12 25 46
9 8 Miami 25.7738 -80.1924 52 51 46 68 75 B5 96
10 g Minneapolis 4498 -93.2636 K 12 18 11 9 9 4
11 | 10 New York 40.7142 -74.0064 23 18 16 24 26 28 30
12 11 Philadelphia  39.9522 -75.1642 32 28 29 25 22 15 8
13 | 12 Phoenix 33.4539 -112.0746 8 15 22 25 29 28 32
14 | 13 San Francisco  37.775 -122.4183 a2 74 72 10 85 88 74
15 | 14 Seattle 47.6097 -122.3331 9 16 14 23 45 66 85
16 | 15 Washington 38.89 -77.03 33 45 68 a6 102 B2 74

Figure 1.7: Example of Time series dataset

* Relational datasets: These datasets are stored in relational databases, which are
a type of database that allows you to store and access data in a structured way.
Relational datasets are often used in business intelligence and data warehousing

applications [48].

1 . . 1
m - N _

first_name varchar . )
id i L : id int
i , last_name varchar tag s
ema varchar .
user_id t .—-‘ ~ user_id
. w .
mavie_id T ey ~ movie_id

"-—l id int l—-‘

name varchar

description

Figure 1.8: Example of a relational dataset
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1.2.4 Arabic content

Arabic content refers to any information, text, media, or material that is written or
produced in the Arabic language. This includes written texts, websites, articles, books,
social media posts, videos, audio recordings, and any other form of communication created
using Arabic script. Arabic content can cover a wide range of topics and subjects, including
literature, religion, science, history, news, entertainment, and more. It is an essential
aspect of cultural expression and communication for Arabic-speaking communities

around the world.

1.3 Literature review

1.3.1 Overview of the importance of datasets in Al development

Datasets are the fundamental building blocks of Artificial Intelligence, especially in the
realm of Machine Learning. They act as the fuel that powers these intelligent systems,
allowing them to learn, grow, and make accurate predictions. Here’s a breakdown of their

importance in Al development:

* Training Data: Datasets provide the raw material used to train machine learning
algorithms. By exposing Al models to large amounts of diverse and representative
data, they can learn patterns, relationships, and features that enable them to make

accurate predictions or classifications.

* Performance Improvement: The quality and size of the dataset directly impact
the performance of AI models. Larger, more comprehensive datasets often lead to

better-performing models with higher accuracy and generalization ability.

* Generalization and Robustness: Datasets help AI models generalize their learning
beyond the examples seen during training, allowing them to make accurate predic-
tions on unseen data. Well-curated datasets can also enhance the robustness of Al

systems by exposing them to various edge cases and scenarios.

* Bias Mitigation: Datasets can inadvertently contain biases present in the data
collection process or in society. Recognizing and addressing biases in datasets
is essential for developing fair and ethical Al systems that do not discriminate

against certain groups or perpetuate societal inequalities.
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* Domain-Specific Knowledge: Datasets capture domain-specific knowledge and
expertise, enabling Al systems to perform tasks and make decisions within specific
domains such as healthcare, finance, natural language processing, computer vision,

and more.

* Innovation and Research: Access to high-quality datasets fuels innovation and
advances in Al research. Researchers rely on publicly available datasets to bench-
mark algorithms, replicate results, and develop new techniques and approaches in

machine learning.

¢ Customization and Personalization: Datasets can be tailored to specific use cases
or applications, allowing developers to fine-tune Al models for particular tasks
or user preferences. Customized datasets enable personalized recommendations,

content filtering, and adaptive user interfaces.

* Data Privacy and Security: Proper management of datasets is critical for ensuring
data privacy and security. Al developers must adhere to regulations and best prac-
tices for handling sensitive or personal information, including data anonymization,

encryption, and access control measures.

¢ Continual Learning and Adaptation: Datasets are not static; they evolve over
time as new data becomes available or as the underlying distribution of the data
changes. Al systems must be capable of continual learning and adaptation to

remain effective in dynamic environments.

¢ Real-World Applications: Ultimately, the value of Al lies in its ability to solve real-
world problems and address societal challenges. Datasets enable the development
of AI applications that have tangible benefits across various domains, including

healthcare, transportation, finance, agriculture, and more.
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Training Data Innovation and Research
Performance Improvement Customization and Personalization
Generalization and Robustness Data Privacy and Security

. e Continual Learning and
Bias Mitigation .
Adaptation

Domain-Specific Knowledge Real-World Applications

Figure 1.9: The importance of datasets in Al applications

1.3.2 Arabic oriented content in Al applications

Arabic-oriented content in Al applications refers to the adaptation of artificial intelligence

technologies to better cater to Arabic-speaking users, their language, culture, and specific

needs. This can include various aspects:

Language Processing: AI models need to be trained on large amounts of Arabic
text to understand and process the language effectively. This involves Natural
Language Processing (NLP) tasks such as text analysis, sentiment analysis, and

machine translation [45].

Speech Recognition and Synthesis: Developing accurate Arabic speech recognition
and synthesis systems is crucial for applications like virtual assistants, speech-to-

text systems, and voice-controlled devices [56].

Language Models: Building Arabic language models like GPT (Generative Pre-
trained Transformer) models helps in generating human-like text, understanding

context, and providing relevant responses in Arabic [38].

Localization: Adapting Al interfaces, applications, and content to the Arabic lan-
guage and culture. This involves not only translating text but also considering
cultural nuances, localizing graphics, and ensuring usability for Arabic speakers
[53].

Content Recommendation: Recommender systems tailored to Arabic users’ pref-
erences and interests, considering cultural factors and language-specific content
[35].
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* Chatbots and Virtual Assistants: Developing conversational Al agents that can
understand and respond effectively in Arabic, offering support, information, and

assistance in various domains [40].

* Search Engines: Optimizing search engines to provide accurate and relevant results
for Arabic language queries, understanding Arabic semantics, and handling dialect

variations [29].

¢ E-learning and Education: Providing educational content in Arabic, including
online courses, tutorials, and interactive learning platforms, to support Arabic-

speaking learners [30].

* Healthcare Applications: Developing Al-driven healthcare applications that cater to
Arabic-speaking populations, providing medical information, telemedicine services,
and health advice in Arabic [31].

* Government Services: Implementing Al solutions for government services and
administration in Arabic-speaking regions, such as chatbots for citizen support,
Arabic language interfaces for government websites, and Arabic content for public

information campaigns [59].

1.3.3 The importance of datasets oriented Arabic content in the
digital age

In the digital age, the importance of datasets oriented towards Arabic content cannot be
overstated. As Arabic-speaking populations increasingly engage with digital platforms
and technologies (about 372.7 million speakers [28]), the availability of high-quality,
culturally relevant datasets is essential for the development of Al systems tailored to
Arabic language and culture. These datasets serve as the building blocks for training
Al models across a wide range of applications, from natural language processing and
sentiment analysis to image recognition and recommendation systems. By harnessing
datasets that accurately reflect the linguistic nuances, cultural context, and societal
norms of Arabic-speaking communities, developers can ensure that Al technologies are
not only linguistically accurate but also culturally sensitive and inclusive. Moreover,
the development of Arabic-oriented datasets fosters innovation and research within the
Arabic-speaking world, empowering local researchers, entrepreneurs, and innovators

to leverage Al for addressing pressing societal challenges, promoting economic growth,
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and preserving Arabic language and culture in the digital landscape. Additionally, these
datasets play a crucial role in bridging the digital divide by enabling the creation of
Al-driven applications and services that cater to the needs and preferences of Arabic-
speaking users, thereby promoting digital inclusion and empowerment across the region.
Furthermore, as Al continues to reshape various sectors such as healthcare, education,
finance, and governance, the availability of datasets oriented towards Arabic content
becomes increasingly vital for ensuring that Al-driven solutions are accessible, effective,
and equitable for Arabic-speaking populations. In essence, datasets oriented towards
Arabic content represent not only a technological necessity but also a strategic asset for
advancing Al development, fostering innovation, and promoting cultural diversity and

inclusion in the digital age.

1.4 Summary

In conclusion, this chapter has provided a comprehensive overview of the state of the
art in the realm of memory, focusing on preliminary notions crucial to understanding
the subsequent discussions. The exploration of websites, artificial intelligence, datasets,
and Arabic content has laid the groundwork for delving deeper into the significance of
dataset-oriented Arabic content in the digital age. Through a thorough literature review,
we have underscored the pivotal role of datasets in AI development and highlighted the
emerging importance of Arabic-oriented content in Al applications. This sets the stage
for further exploration into the intricacies of memory within the context of AI and Arabic
language processing, underscoring its significance in shaping the future landscape of

technology and information accessibility.
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RELATED WORKS

2.1 Introduction

ataset platforms play a critical role in fueling advancements in Al. They offer

a diverse array of datasets tailored for training and evaluating Al models across

domains such as computer vision, natural language processing, and reinforce-
ment learning. Understanding the regional distribution of these platforms is essential,
as it sheds light on the advantages and considerations when choosing between global
platforms and those focused on specific regions. Particularly in Arabic-speaking regions,
there is a growing need for platforms catering specifically to Arabic content, addressing
both available resources and the challenges associated with their identification and
accessibility. Navigating this landscape enables researchers and developers to make
informed decisions in selecting datasets, particularly when targeting Al applications in

the Arabic language and its regions.

2.2 Dataset platforms for Al applications

In today’s data-driven world, access to high-quality datasets is essential for researchers,
analysts, developers, and policymakers to drive innovation, make informed decisions,
and address complex challenges. Dataset platforms play a pivotal role in providing a
centralized hub for accessing, sharing, and collaborating on diverse datasets across

various domains and regions. This section aims to provide an overview of prominent
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dataset platforms that host datasets specifically tailored for Al applications:.

Kaggle [20]: Kaggle is a popular platform where data scientists and machine
learning practitioners can find datasets, participate in competitions, and collabo-
rate on projects. It hosts a diverse range of datasets suitable for Al applications,
covering various domains such as computer vision, natural language processing,

and reinforcement learning.

UCI Machine Learning Repository [27]: The UCI Machine Learning Repository,
maintained by the University of California, Irvine, offers a collection of datasets
that are commonly used for research and experimentation in machine learning.
These datasets cover a wide range of Al-related topics and can be utilized for tasks

such as classification, regression, and clustering.

ImageNet [19]: ImageNet is an image database organized according to the Word-
Net hierarchy. It contains millions of labeled images across thousands of categories,
making it a valuable resource for training and evaluating image classification and

object detection models.

COCO (Common Objects in Context) [13]: COCO is a large-scale dataset
designed for object detection, segmentation, and captioning tasks. It includes
images annotated with object bounding boxes, object segmentation masks, and

corresponding captions, providing rich data for training AI models.

OpenAl Gym [25]: OpenAl Gym is a toolkit for developing and comparing rein-
forcement learning algorithms. It provides a variety of environments, including
classic control tasks, Atari games, and robotics simulations, enabling researchers

to benchmark and evaluate Al agents in different settings.

Google Al Datasets [16]: Google hosts a collection of datasets curated for Al
research and development. These datasets cover diverse domains such as image
recognition, natural language understanding, and structured data analysis, offering

valuable resources for training and testing Al models.

Microsoft Research Open Data [24]: Microsoft Research Open Data provides
access to a wide range of datasets contributed by Microsoft and its collaborators.
These datasets encompass various domains, including computer vision, speech

recognition, and healthcare, supporting research and innovation in Al.
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¢ Stanford Question Answering Dataset (SQuAD) [26]: SQuAD is a benchmark
dataset for machine comprehension tasks, where models are tasked with answering
questions based on given context passages. It consists of real questions posed by
crowdworkers on a set of Wikipedia articles, serving as a challenging testbed for

natural language understanding systems.

* Fast.ai Datasets [14]: Fast.ai, an organization focused on making deep learning
accessible, maintains a collection of datasets suitable for deep learning projects.
These datasets cover a wide range of applications, from image classification to text
generation, and are often used in conjunction with Fast.ai’s educational materials

and courses.

* Hugging Face Datasets [18]: Hugging Face, known for its contributions to natural
language processing (NLP), offers a repository of datasets specifically curated for
NLP tasks. These datasets include benchmarks, pre-trained models, and evaluation

metrics, facilitating research and development in NLP and related areas.

¢ GitHub [15]: While not exclusively a dataset platform, GitHub hosts many publicly
available datasets. Developers can find datasets related to various domains and

collaborate on data-driven projects.

* Google Dataset Search [17]: Google’s search engine specifically designed for
discovering datasets. It aggregates datasets from various sources and provides

easy access to relevant data.

e Amazon Web Services (AWS) Public Datasets [1]: AWS hosts a collection of
large-scale datasets across various domains, including genomics, astronomy, and

climate research.

The section discusses various dataset platforms tailored for Al applications, highlighting
their significance in today’s data-driven world (Table 2.1). These platforms serve as
centralized hubs for accessing diverse datasets across different domains and regions,
essential for driving innovation and making informed decisions. Prominent platforms
like Kaggle, UCI Machine Learning Repository, and ImageNet offer datasets suitable
for classification, regression, and computer vision tasks. Additionally, platforms like
COCO and SQuAD specialize in object detection, segmentation, and natural language
processing tasks, respectively. Moreover, GitHub and Google Dataset Search provide

access to publicly available datasets, while Microsoft Research Open Data offers a wide
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range of datasets contributed by Microsoft and its collaborators. These platforms play a
crucial role in advancing Al research and development by providing researchers, analysts,
developers, and policymakers with valuable resources for training and testing Al models

across various domains.
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Platform | Publication Focus Data Dataset in- | AI Applications

year types ventory)

Kaggle 2010 General AI | Diverse Millions Classification, regres-
(images, sion, NLP, reinforce-
text, code) ment learning

UCI Ma-| 1991 Machine Structured | Hundreds Classification, regres-

chine Learning data (tabu- sion, clustering

Learning Research lar)

Repository

ImageNet | 2009 Image Images Millions Image classification,

Recogni- object detection
tion

COCO 2014 Object Images Hundreds of | Object detection, im-

(Common Detection, | with anno- | thousands age segmentation, im-

Objects in Segmenta- | tations age captioning

Context) tion

OpenAl 2016 ReinforcemenEnvironment Dozens Reinforcement learn-

Gym Learning simula- ing
tions

Google AI | N/A General AI | Diverse Varies Diverse (depends on

Datasets (depends dataset)
on dataset)

Microsoft | 2018 General Al | Diverse Varies Diverse (depends on

Research (depends dataset)

Open Data on dataset)

SQuAD 2016 Natural Text pas-| Multiple ver- | Machine comprehen-

(Stanford Language | sages and | sions sion, question answer-

Question Processing | questions ing

Answering

Dataset)

Fast.ai 2017 Deep Diverse Varies Diverse (depends on

Datasets Learning (depends dataset)
on dataset)

Hugging 2016 Natural Text and | Thousands NLP tasks (classifica-

Face Language | code tion, translation, sum-

Datasets Processing marization)

GitHub 2008 General Diverse Millions Diverse (depends on
(depends repository)
on reposi-
tory)

Google 2020 Dataset Links to | N/A (ag- | N/A (discovery tool)

Dataset Discovery | datasets gregates

Search (various datasets)
types)

Table 2.1: Datasets plagfgrms for Al applications
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2.3 Classification of Dataset platforms by Region

In this section, we provide descriptions of dataset platforms categorized by region,
offering insights into the diversity and accessibility of data resources worldwide. Dataset

platforms can be broadly categorized into two types: global and regional.

* Global dataset platforms: such as Kaggle, GitHub, and Google Dataset Search,
provide access to datasets from diverse sources worldwide without specific regional
constraints. These platforms host datasets covering a wide range of topics and
domains, catering to a global audience of researchers, developers, and data enthu-
siasts. They offer valuable resources for collaborative research, innovation, and

knowledge sharing on a global scale.

* Regional dataset platforms: focus on datasets specific to a particular geographi-
cal region or jurisdiction. These platforms, such as national data portals, regional
data networks, and academic repositories, curate datasets that are relevant to the
needs and interests of a particular region or community. Regional dataset platforms
often provide access to government data, socioeconomic indicators, environmental
data, and other locally relevant datasets. They play a crucial role in supporting
evidence-based decision-making, policy development, and socioeconomic research

at the regional and local levels.

The table 2.2 compares regional and global dataset platforms for AI applications across
various features. Regional platforms focus on providing data specific to a particular
country or region, catering to researchers and developers working on Al applications
relevant to that area. Examples include the UK government open data platform. These
platforms offer deeper insights into local trends and demographics but may have limited
data volume and scope compared to global platforms. They primarily use the language(s)
of the specific region. In contrast, global platforms like Kaggle offer data encompassing a
wide range of geographical locations, targeting researchers and developers with global Al
applications in mind. They provide a broader variety of data for diverse Al applications,
though finding regionally relevant data may require additional effort. Global platforms
primarily use English, with some multilingual datasets available. Examples of data
from regional platforms include traffic patterns in a specific city (US Taxi Trip Data),
while global platforms may offer satellite imagery of the entire Earth (EarthData). Al
applications developed using regional data might include crime prediction models for a

specific city (US), whereas global platforms might focus on image recognition models for
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global applications, such as facial recognition. Overall, the choice between regional and

global dataset platforms depends on the specific needs and scope of the Al project.

Feature Regional Platforms Global Platforms
Focus Data specific to a particular | Data encompassing a wide
country or region range of geographical locations
Target Audience | Researchers and developers | Researchers and developers
working on Al applications rel- | with global Al applications in
evant to the region mind
Examples UK government open data | Kaggle (Global)
(UK)
Benefits Provides deeper insights into | Offers a broader variety of data
local trends and demographics | for diverse Al applications
Drawbacks Limited data volume and scope | May require additional effort
to find regionally relevant data
Languages Primarily language(s) of the | Primarily English, with some
specific region multilingual datasets
Examples of | Traffic patterns in a specific | Satellite imagery of the entire
Data city (US Taxi Trip Data) Earth (EarthData)
Examples of AI | Crime prediction models for a | Image recognition models
Applications specific city (US) for global applications (facial
recognition)

Table 2.2: Regional vs. Global Datasets platforms for Al applications

2.4 Arabic oriented content Dataset Platforms for Al

Applications

2.4.1 Arabic oriented content Dataset Platforms

Identifying specific dataset platforms dedicated solely to the Arabic world and Arabic
content can be difficult. Many global platforms might host Arabic datasets, but they

wouldn’t be the primary focus. However, there are still ways to find valuable resources:

* University Repositories: Universities in Arabic-speaking countries often main-
tain repositories containing datasets relevant to their research areas. Look for
universities with strong computer science or NLP programs and explore their

online resources.
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¢ Arabic NLP Initiatives: Organizations dedicated to Arabic NLP development
might curate or host Arabic-specific datasets [39]. Search for initiatives like the
Arabic Language Processing (ALP) Network [44] or the Machine Translation of
Arabic (MTRA) project[21].

* Global Platforms with Arabic Support: While not exclusive to Arabic, some
prominent global platforms offer datasets with Arabic content and user interfaces

in Arabic. Here are a few examples:

- Hugging Face Datasets: Explore their extensive collection, filtering by

languages and searching for datasets tagged with "Arabic" [18].

- Google AI Arabic Datasets: This initiative by Google Al aims to support
research in Arabic NLP. While still under development, it might offer valuable

resources in the future.

- Kaggle Arabic Datasets: While Kaggle itself isn’t Arabic-specific, some
datasets uploaded by the community might be in Arabic. Utilize their search
function with keywords like "Arabic" or specific domains like "Arabic senti-

ment analysis" [20].

Examples of Arabic-Oriented Datasets on Various Platforms
The table 2.3 provides examples of Arabic-oriented datasets available on various plat-
forms.For Hugging Face, datasets such as the MADAR Arabic Dialect Corpus, AraVec:
Arabic Word Embeddings, Arabic Sentiment Twitter Corpus, and Arabic Wikipedia Text
are highlighted. These datasets cover a range of linguistic and text-based applications,
including dialect analysis, word embeddings, sentiment analysis, and Wikipedia text
processing. In Kaggle, users can find datasets like Arabic Online Shopping Reviews,
Arabic Handwritten Digits, Arabic News Text Classification, and Arabic Poetry Dataset.
These datasets cater to different domains such as e-commerce, handwriting recognition,
news categorization, and poetry analysis, offering diverse opportunities for research and
development. Google Dataset Search hosts datasets such as Arabic Speech Recognition,
Arabic Named Entity Recognition, Arabic Image Captioning, and Arabic Emotion Recog-
nition. These datasets focus on multimedia and language processing tasks, including
speech recognition, named entity recognition, image captioning, and emotion analysis,
contributing to advancements in artificial intelligence and natural language processing

for Arabic language applications.
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Platform | Examples of Arabic-oriented Datasets
Hugging MADAR Arabic Dialect Corpus [22]
Face

AraVec: Arabic Word Embeddings [12]
Arabic Sentiment Twitter Corpus [9]
Arabic Wikipedia Text [11]

Kaggle Arabic Online Shopping Reviews [7]
Arabic Handwritten Digits [3]

Arabic News Text Classification [6]
Arabic Poetry Dataset [8]

Google Arabic Speech Recognition [10]
Dataset
Search

Arabic Named Entity Recognition [5]
Arabic Image Captioning [4]
Arabic Emotion Recognition [2]

Table 2.3: Examples of Arabic-oriented datasets in various platforms

2.4.2 Challenges in Identifying Dataset Platforms for Arabic

Content

Identifying specific dataset platforms dedicated solely to the Arabic world and Arabic

content can be challenging due to several reasons:

* Limited Availability: There is a scarcity of dedicated dataset platforms focused
solely on the Arabic world and Arabic content. Unlike regions with well-established
data ecosystems, such as North America or Europe, the Arabic world may have

fewer resources dedicated to curating and sharing datasets.

* Fragmentation: The Arabic world consists of multiple countries with diverse
languages, cultures, and data policies. As a result, dataset platforms may be
fragmented across different countries and regions, making it difficult to identify a

single platform that caters exclusively to Arabic content.

* Language Barrier: Most dataset platforms, especially those with global reach,
primarily use English as the primary language for data descriptions, metadata,
and documentation. This language barrier may pose challenges for Arabic-speaking

users in discovering and accessing relevant datasets.
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* Data Accessibility: In some cases, datasets specific to the Arabic world may be
available but scattered across various sources such as government portals, research
institutions, and private organizations. This lack of centralized repositories makes

it challenging for users to locate and access Arabic datasets easily.

¢ Data Privacy and Regulations: Data privacy laws and regulations in the Arabic
world may vary across countries, affecting the availability and accessibility of
datasets. Some datasets, especially those containing sensitive information, may
not be publicly accessible or may have restricted access, limiting their availability

on public dataset platforms.

* Awareness and Infrastructure: There may be a lack of awareness and invest-
ment in data infrastructure and open data initiatives in the Arabic world compared
to other regions. This can result in fewer dedicated dataset platforms and limited

efforts to promote data sharing and collaboration within the region.

Overall, while efforts are being made to promote data sharing and collaboration in
the Arabic world, the lack of dedicated dataset platforms and the challenges associated
with data accessibility, fragmentation, and language barriers contribute to the difficulty
in identifying specific platforms focused solely on Arabic content. Thus, Designing and de-
veloping a dedicated dataset platform for Al applications oriented towards Arabic content
holds significant promise in overcoming the challenges outlined above. By creating such a
platform, researchers, developers, and policymakers in the Arabic-speaking world would
gain access to a centralized repository of high-quality datasets tailored to their linguistic
and cultural context. This would not only streamline the process of data discovery and
accessibility but also foster collaboration and knowledge sharing within the region’s Al
community. Moreover, a dedicated platform could address issues of data fragmentation
by aggregating diverse datasets from various sources and domains, thereby providing
a comprehensive resource for Al research and development. Additionally, the platform
could implement language localization features to bridge language barriers, making it
more accessible to users who primarily speak Arabic. Overall, investing in the creation of
a dataset platform specifically focused on Arabic content would be a crucial step towards
advancing Al capabilities in the Arabic-speaking world and fostering innovation in
various domains, including natural language processing, computer vision, and machine

learning.
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2.5 Summary

This chapter explores the significance of dataset platforms in driving innovation and
addressing challenges in the AI domain. It discusses prominent global and regional
platforms, highlighting their role in facilitating research and collaboration. Despite
challenges in identifying Arabic-focused datasets, efforts are underway to promote data
sharing in the Arabic world. The chapter advocates for the development of dedicated
dataset platforms for Arabic content to overcome challenges and foster AI advancements.
Such platforms can promote collaboration, innovation, and societal impact, contributing
to the global AI landscape.
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PLANNING PHASE

3.1 Introduction

he planning phase of dataset platform development is a pivotal stage where we

lay the groundwork for constructing an effective platform to cater to the evolving

demands of data scientists, researchers, developers, and enthusiasts.This chapter
aims to delineate our objectives in a precise and comprehensive manner and to delineate
the indispensable requirements—both functional and non-functional—as well as user
requirements crucial for the platform’s success. By establishing a robust foundation
during this planning phase, we ensure that our dataset platform not only meets but
surpasses the expectations of our diverse user base. Our content strategy will revolve
around harmonizing these objectives and requirements with our overarching vision,
ensuring that every aspect of the platform development contributes to a seamless and
enriching user experience. Let us embark on a journey to explore the intricacies of

planning a dataset platform that empowers and inspires its users.

3.2 Objectives

Creating a dataset platform for Al purposes with Arabic-oriented content can serve
various objectives to cater to the needs of researchers, developers, and organizations
interested in Al applications in Arabic language and culture. Here are some objectives

for developing such a website:
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* Facilitate Research: Provide a centralized platform for researchers and aca-
demics to access diverse datasets relevant to Arabic language, culture, and de-
mographics. This facilitates research in various Al-related fields such as natural

language processing, computer vision, and sentiment analysis.

* Support Al Development: Enable developers working on Al projects to access
high-quality datasets specifically curated for Arabic language tasks. This can
accelerate the development of AI models and applications tailored for Arabic-

speaking users.

* Promote Innovation: Encourage innovation in Al by offering a wide range of
Arabic datasets covering different domains and topics. This allows developers
and data scientists to explore new ideas and experiment with cutting-edge Al

techniques in an Arabic context.

* Address Language Specific Challenges: Address the unique challenges and
nuances of the Arabic language in Al development, such as dialectal variations,
linguistic features, and cultural contexts. By providing specialized datasets, the
platform helps developers overcome these challenges and build more accurate and

culturally sensitive AI models.

e Enhance Language Understanding: Contribute to the advancement of Arabic
language understanding and processing capabilities in Al systems. By curating
diverse and comprehensive datasets, the platform supports the training and eval-
uation of AI models for tasks like machine translation, sentiment analysis, and

named entity recognition in Arabic text.

¢ Support Multimodal AI: Include not only textual data but also multimedia
datasets (e.g., images, videos, audio) with Arabic content. This enables researchers
and developers to work on multimodal Al applications that analyze and generate
content in multiple formats, enhancing the richness and versatility of Al solutions

for Arabic users.

* Foster Collaboration: Facilitate collaboration among researchers, developers,
and organizations interested in Arabic-focused Al projects. The platform can in-
clude features such as forums, community discussions, and collaboration tools to

encourage knowledge sharing, networking, and joint research efforts.
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* Ensure Accessibility and Ethical Use: Ensure that the datasets hosted on the
platform are accessible to a wide range of users while also upholding ethical stan-
dards and data privacy principles. This includes providing proper documentation,
obtaining necessary permissions for dataset usage, and implementing safeguards

to prevent misuse or unethical practices.

3.3 Requirements

When it comes to website development, various types of requirements need to be con-
sidered to ensure the successful creation and implementation of the website. These

requirements can be categorized into several types:

3.3.1 Functional Requirements

Designing and developing a dataset platform for AI purposes with an Arabic-oriented
content involves considering several functional requirements to ensure the platform
meets the needs of users and effectively serves its intended purpose. Here are some

functional requirements to consider:

¢ User Authentication and Authorization:

— Allow users to register accounts and log in securely.
- Implement role-based access control to manage user permissions (e.g., admin-
istrators, contributors, viewers).

¢ Dataset Management:

— Enable users to upload, organize, and manage datasets.

— Support various data formats commonly used in Al applications (e.g., CSV,
JSON, image files).

- Provide metadata fields for each dataset (e.g., title, description, tags, licensing

information).
¢ Search and Discovery:

- Implement a robust search functionality to allow users to discover datasets

based on keywords, categories, or tags.
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— Include advanced search filters to narrow down results (e.g., by data type,

date range, language).

— Support both Arabic and English language search queries.
* Dataset Preview and Exploration:

— Allow users to preview dataset contents, including sample data and metadata,

before downloading.

- Provide visualization tools to explore data distributions, correlations, and

patterns.

- Support interactive exploration features such as filtering, sorting, and aggre-

gation.
¢ Data Quality Assurance:

— Implement tools for data validation and quality assessment to ensure datasets

are accurate, consistent, and reliable.

— Allow users to report issues or errors with datasets and collaborate on data

improvement efforts.
* Dataset Versioning and History:

— Enable version control to track changes made to datasets over time.

- Maintain a revision history to allow users to revert to previous versions if

needed.

— Provide audit logs to track dataset modifications and user actions.
* Collaboration and Community Engagement:

— Facilitate collaboration among users by allowing them to share datasets,

provide feedback, and contribute annotations or labels.

— Incorporate social features such as comments, ratings, and user reviews to

foster community engagement.
¢ API and Integration:

— Provide a RESTful API to allow programmatic access to dataset metadata

and contents.
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— Support integration with popular Al frameworks, libraries, and tools (e.g.,

TensorFlow, PyTorch) for seamless data ingestion and preprocessing.
* Performance and Scalability:
— Ensure the platform can handle large volumes of data and concurrent user

requests.

— Implement caching mechanisms and optimize database queries for improved

performance.

— Design the platform to be horizontally scalable to accommodate future growth.
* Security and Compliance:
- Implement security best practices to protect user data and prevent unautho-
rized access.
— Encrypt data transmissions and enforce secure authentication mechanisms.

— Ensure compliance with data privacy regulations (e.g., GDPR) and obtain

necessary consent for data usage.

3.3.2 Non Functional Requirements

Non-functional requirements (NFRs) for a website define how the site should behave
and operate, rather than what specific features it should have. These indirectly impact
the user experience and overall success of the website. Here are some common types of

website non-functional requirements.

Category Description

Performance Fast load times and responsiveness for data access and visualization
Scalability Ability to handle large and growing datasets efficiently

Availability High uptime to ensure continuous availability of data for Al applications
Security Robust security measures to protect sensitive data from unauthorized access
Usability Intuitive interface for data exploration, analysis, and model training

Maintainability Easy to maintain and update to accommodate new data sources and functionalities
Interoperability Ability to integrate with different Al frameworks and tools seamlessly

Table 3.1: Non functional requirement of dataset platform
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3.3.3 User Requirements

User requirements for a dataset platform for AI applications focus on how users will

interact with the platform to achieve their goals. Here are some key areas to consider:

Search and Filter datasets (keywords, type, domain).

¢ Preview and Download data (various formats).

Upload datasets with versioning.

Data annotation and labeling (user-friendly).

Collaboration features (shared data, reviews, discussions)

¢ Intuitive interface for diverse users.

User roles and permissions management

Our target audience encompasses a diverse spectrum of individuals deeply engaged
or aspiring to delve into the realm of artificial intelligence. For seasoned professionals
such as data scientists and machine learning engineers, we offer advanced tools and
insights to sharpen their expertise and navigate the cutting edge of Al innovation. Data
analysts and researchers find our resources invaluable for discovering new methodologies
and refining their analytical approaches. Developers dedicated to crafting Al-driven
applications rely on our platform for robust frameworks and practical guidance to realize
their visions. Moreover, we warmly welcome students and beginners eager to embark on
their Al journey, providing a nurturing environment rich with foundational knowledge

and hands-on learning opportunities to ignite their passion for the field.

3.4 Business Model

A business model outlines how a startup creates, delivers, and captures value. It en-
compasses the organization’s core strategy, revenue streams, cost structure, and target
market. A well-defined business model clarifies how a startup generates profit, helps
identify potential risks and opportunities, guides resource allocation, and facilitates
strategic decision-making. Moreover, it provides a framework for innovation and adap-
tation in response to changing market dynamics, ensuring the long-term viability and
success of the business. The business model consists of nine building blocks categorized

into five main sections: Customer Segments, Value Propositions, Channels, Customer
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Relationships, and Revenue Streams. The right side of the canvas focuses on value
creation and delivery, while the left side focuses on the customer segments. Here’s a
breakdown of the specific elements within the business model for the Arabic-oriented

data set platform as presented in the following figure 3.1.

Business Model

Key Partners é Key Activities V| | Value Propositions S | Customer Relationshi Customer
y y P (@ P @ |Gt [
) . . . * User Onboarding and Training
* Data Providers * Dataset curation * Comprehensive Arabic- « Programmers and Al
. . « Personalized Recommendations

* Technology Partners ¢ Platform maintenance oriented dataset developers

o e Community Building

institutions * User support platform « Educational

. ) « Feedback Mechanisms

* Content Partners ¢ Partnership management * Variety of datasets institutions

Marketing Part f d paid opti * Customer Support:
. arketin, artners — * Free anda paid options :

Key Resources * Companies

« Government and « Opportunities for data Channel a « Government

Regulatory Bodies * Data Repository providers * Website agencies

* Technology Infrastructure « Marketing campaigns
* Partnerships « Partnerships
* Word-of-mouth

Cost Structure E’ Revenue Stream ﬂ
* Data acquisition ¢ Subscription fees

¢ Platform development ¢ Pay-per-download

¢ Operational costs ¢ Data provider fees

¢ Legal and compliance ¢ Advertisement

Figure 3.1: The business model

3.5 Summary

This chapter outlines the objectives, requirements, and Business model for developing a
dataset platform tailored for Al applications focusing on Arabic language and culture. Ob-
jectives include facilitating research, supporting Al development, promoting innovation,
addressing language-specific challenges, and ensuring ethical data use. Functional re-
quirements encompass user authentication, dataset management, search and discovery,
collaboration features, performance, security, and more. Non-functional requirements
cover aspects like performance, scalability, security, usability, and interoperability. User
requirements focus on interactions such as search, data preview, upload, annotation,

collaboration, and user management.
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CHAPTER

CONCEPTION PHASE

4.1 Introduction

his chapter provide a holistic view of the design and conceptualization processes
essential for bringing ideas to fruition in the digital realm. It delves into the
pivotal Conception Phase, laying the groundwork for the development journey
ahead. This chapter navigates through the intricacies of both Front-end and Back-end
conceptualization. In Section 4.2, Front-end Conceptualization explores the essential ele-
ments such as Sitemaps, Wireframes, and Initial Prototypes, which serve as the blueprint
for user interaction and interface design. Meanwhile, Section 4.3 delves into Back-end
Conception, meticulously detailing Platform Architecture and Database Description,

crucial components shaping the foundation of the project’s technical infrastructure.

4.2 Front-end Conceptualization

Front end conceptualization refers to the process of planning and designing the user
interface and user experience of a digital product or platform. It aims to ensure that
the digital product is user-friendly, visually appealing, and effectively communicates its
purpose and features to the users. It involves understanding the needs and expectations
of the target users and translating those insights into a coherent and intuitive interface
design. This process typically includes creating sitemaps to organize the structure of the

platform, developing wireframes to outline the layout and functionality of each screen,
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and building prototypes to visualize and test the user flow and interaction design.

4.2.1 Sitemap

A site map is a hierarchical representation of the structure of a website, organized in
a tree-like format. It outlines the relationships between different pages and content
elements within the site, showing how they are interconnected and arranged. This
hierarchical structure helps users and developers understand the organization and
navigation of the website, making it easier to find and access specific content. Additionally,

site map trees can serve as a blueprint for website design and development.

Datasests Page

Log in Page

Contact us Page About us Page

Sign up Page Datasest Detailes Page

Figure 4.1: Site map for Platform Visitor

Home Page

User Dashboard Datasests Page

Datasets Page

Datasest Detailes Page

Payment Page

Figure 4.2: Site map for User after Sign up
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Home Page

User Dashboard Datasests Page

Datasets Page Datasest Detailes Page

Uplaod Dataset Page

Figure 4.3: Site map for Provider after Log in
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Figure 4.4: Site map for Admin after Log in
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4.2.2 Wireframes

A wireframe is a visual representation or blueprint of a web page or application interface
that outlines the basic layout and structure without including detailed design elements
or content. It typically consists of simple shapes, lines, and placeholders to represent
different elements such as text, images, buttons, and navigation menus. Wireframes focus
on defining the overall arrangement of elements on the screen, including their relative
placement, sizing, and functionality, while omitting specific visual details such as colors,
fonts, and images. They serve as a valuable tool for conceptualizing and communicating
design ideas, facilitating collaboration among designers, developers, and stakeholders,

and iterating on the user interface before finalizing the visual design.

Messages

Datasets

N N

Upload dataset Edit dataset

Sitemap Contact us

Sitemap Contact us Support

Figure 4.6: Wire frame of dash-
board

Figure 4.5: Wire frame of Home-
page
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DataBazaar

DataBazaar

Sitemap Contact us Legal Support

Sitemap Contact us Legal Support

Home Terms of use FAQ
Datasets License agreement  Contact
Login odin.c Privacy polic
Home. azz Terms of use FAQ 9 Yjpolicy.
o About us o aBazza Copyright information
Datasets 3780 License agreement Contact
Contact us nai cor Cookies policy

Cookies Settings

Login Privacy policy

About us stg VI z Copyright information

Contact us @ o Cookies policy
Cookies Settings

Figure 4.8: Wire frame of login
Figure 4.7: Wire frame of sign up Form
form

DataBazaar Home Datasets Login About us Contact us

Dataset name

Information
Table
Graphs
Export

API

Review

Sitemap Contact us Legal Support

Home facebook.com/DataBazzar Terms of use FAQ
Datasets O +213780112833 License agreement Contact
Log in [ linkedin.com/DataBazzar Privacy policy

About us instgram.com/DataBazzar Copyright information

Contact us G DataBazzar@gmail.com Cookies policy

Cookies Settings

Figure 4.9: Wire frame of dataset description page
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4.2.3 Initial Prototypes

Prototypes of websites are preliminary versions or mockups created during the initial
stages of web development to visualize the layout, design, and functionality of a website
before its full implementation. These prototypes serve as a blueprint or a roadmap
for the final product, allowing designers and developers to experiment with different
ideas, gather feedback, and refine the user experience. Prototypes can range from simple
wireframes outlining basic page structures to high-fidelity mockups with detailed design
elements and interactive features. By creating prototypes, stakeholders can better under-
stand the project requirements, make informed decisions, and identify potential issues
early in the development process, ultimately leading to the creation of a more polished

and user-friendly website .

Our Mission

Figure 4.10: Initial Prototype of the platform created in Figma framework

50



Chapter 4. Conception phase

4.3 Back-end Conception

The conception of the backend for the DataBaazar platform is a critical phase that

ensures the robust functionality and seamless integration of various components.

4.3.1 Platform Architecture

Unified Modeling Language (UML) is a standardized visual language used to model and
document the design of software systems. It provides a set of diagrams and symbols
to represent the structural and behavioral aspects of a system. UML is crucial for
describing the architecture of a platform as it facilitates clear communication among
developers, designers, and stakeholders. By using UML, complex system components and
interactions can be visually mapped out, ensuring a comprehensive understanding of
the system’s functionality and structure. This helps in identifying potential issues early,
improving design quality, and streamlining the development process. Utilizing Unified
Modeling Language (UML) diagrams, such as use case, class, and sequence diagrams,
provides a structured approach to visualize and design the system architecture. Together,
these UML diagrams add significant value by providing a comprehensive blueprint of the
backend architecture, facilitating clear communication among stakeholders, and guiding

the development process to ensure a scalable, efficient, and maintainable platform.

4.3.1.1 Use case diagrams

Use case diagrams play a pivotal role in identifying and representing the interactions
between users (actors) and the system, highlighting the primary functionalities and user
requirements. This section presents the use case diagrams for the three main actors in

the platform: the provider, the user, and the admin.
¢ Admin use cases

The admin is a pivotal actor in the platform, responsible for overseeing and managing
the overall system operations. The admin’s role includes tasks such as managing user

accounts, datasets and moderating content uploaded by providers.
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Figure 4.11: Admin use case diagram

e Provider use cases

The provider is an essential actor on the platform, responsible for supplying and main-
taining datasets. Providers contribute to the platform by uploading datasets, ensuring
they are accurate, comprehensive, and well-documented. They play a crucial role in

enriching the platform’s data repository, making high-quality data available for users

and Al developers.
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Provider Functionality
¢ Write Review dataset )
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Figure 4.12: Provider use case diagram

¢ User use cases

The user is a key actor on the platform, primarily engaged in searching for, accessing,
and utilizing the datasets provided. Users interact with the platform to find relevant
data for various purposes, such as research, Al model training, or data analysis. They
rely on the quality and accuracy of the datasets and can provide feedback or rate the
datasets to help maintain high standards. Users may also contribute by sharing insights
or improvements related to the data, fostering a collaborative environment that enhances

the overall utility and reliability of the platform’s resources.
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User Functionality
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Figure 4.13: User use case diagram

4.3.1.2 Class diagrams

Class diagrams offer a detailed depiction of the system’s static structure, illustrating the
classes, attributes, methods, and the relationships between them, which is essential for

defining the database schema and ensuring data integrity.
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Figure 4.14: Class Diagram

4.3.1.3 Sequence diagrams

Sequence diagrams model the dynamic behavior of the system by showing the sequence
of messages exchanged between objects to carry out a specific functionality, thereby

elucidating the workflow and interaction logic.
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4.3.2 Database Description

Our database comprises several interconnected tables designed to support a dataset
platform. The "User Table" stores essential user information such as usernames, pass-
words, emails, and user types. Each user can interact with datasets, which are stored
in the "Dataset Table" along with details like title, description, category, price, and con-
tent. Reviews and ratings for datasets are captured in separate "Review" and "Rating"
tables, linked to users and datasets by unique identifiers. Additionally, users can express
their preferences through the "Likes" and "Saves" tables, indicating interest in specific
datasets. Communication between users is facilitated by the "Message Table," record-
ing sender and receiver information alongside message content. Finally, transactions
are logged in the "Payment Table," tracking payments made by end users to dataset
providers. This database structure forms the backbone of the platform, enabling efficient
management, analysis, and interaction with diverse datasets while maintaining user

engagement and facilitating transactions.

e User Table

id | username | password | email | dateOfBirth | phoneNumber | userType

country

e Dataset Table

id | title | description | country | category | price | content | providerld

e Review Table

id | datasetld | reviewcontent | userld

* Rating Table

id | datasetld | userld | rating

¢ Likes Table
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id | datasetld | userld

e Saves Table

id | datasetld | userld

¢ Message Table

id | senderld | receiverld | content

* Payment Table

id | endUserld | providerld | datasetld | Price

4.4 Summary

In this chapter, the focus is on laying the groundwork for the project’s development jour-
ney. It guides through both the Front-end and Back-end conceptualization phases, which
are essential for realizing ideas. Front-end Conceptualization, as detailed in Section
4.2, encompasses elements like Sitemaps, Wireframes, and Initial Prototypes, provid-
ing blueprints for user interaction and interface design. Meanwhile, Section 4.3 delves
into Back-end Conception, meticulously detailing Platform Architecture and Database
Description, essential components shaping the project’s technical infrastructure. With
detailed use case diagrams, class diagrams, sequence diagrams, and a comprehensive
database structure, this chapter ensures a holistic understanding of the project’s founda-

tional aspects, setting the stage for successful development and implementation.
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CHAPTER

IMPLEMENTATION AND DEVELOPMENT

5.1 Introduction

he development and implementation phase is crucial in creating a robust dataset

platform, as it transforms conceptual designs into functional, user-friendly tools.

This phase ensures that the platform’s infrastructure is sound, secure, and
scalable, addressing both front-end and back-end requirements. Through meticulous
implementation, the platform can effectively curate and manage a variety of datasets,
providing seamless access to users. Additionally, this phase focuses on optimizing user
experience and interface, making the platform intuitive and efficient for diverse user
groups, including programmers, Al developers, educational institutions, companies, and
government agencies. By meticulously planning and executing each development step,
the platform can offer reliable services, accommodate growth, and adapt to evolving
user needs, ultimately ensuring its success and sustainability in the competitive data

marketplace

5.2 Implementation Tools

Implementation in website development refers to the phase where the planned features,
designs, and functionalities are put into action. It involves coding, designing, integrating
various elements, and building the website according to the specifications outlined during

the planning stage. Implementation encompasses translating the conceptual aspects
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of the website into tangible digital components, ensuring that the website functions
smoothly and meets the intended objectives and user requirements. In this section, we
will delineate the various tools crucial for website development, categorizing them into
graphic design tools, programming tools, and additional tools such as APIs and libraries.
Graphic design tools encompass software like Figma, Plant UML, used for creating
visually appealing layouts, images, and graphical elements. Programming tools refer
to software environments like integrated development environments (IDEs) such as
Visual Studio Code and XAMPP, facilitating coding tasks in languages like HTML, CSS,
JavaScript, and others. Additionally, we will explore additional tools like Application
Programming Interfaces (APIs) and libraries which provide pre-built functionalities
and data integrations, streamlining development processes and enhancing the website’s

capabilities.

5.2.1 Graphic design Tools

In this section, we introduce three essential graphical tools for website development:
Figma, PlantUML, and Draw.io, each serving distinct purposes in the design and plan-

ning phase.

* Figma [42]: Figma is a versatile design tool renowned for its collaborative features
and user-friendly interface. It excels in creating wire frames, prototypes and site
maps, providing a platform for designers and developers to brainstorm and iterate
on website layouts and structures collaboratively. With Figma, teams can create
interactive prototypes, define user flows, and visualize the overall website archi-
tecture, fostering efficient communication and alignment throughout the design

process.

Figure 5.1: Graphical Interface of Figma platform
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* PlantUML [50]: PlantUML is a textual-based tool used primarily for creating
Unified Modeling Language (UML) diagrams. With its simple syntax, developers
can generate various UML diagrams, including class diagrams, sequence diagrams,
and activity diagrams, to depict the system architecture and functionalities of
the website. PlantUMUL’s lightweight nature and integration capabilities make it
a preferred choice for documenting and visualizing complex system designs in a

concise and standardized manner.

Figure 5.2: Graphical Interface of PlantUML platform

¢ Draw.io [37]: Draw.io is a web-based diagramming tool ideal for creating illus-
trations and diagrams for website development projects. It offers a wide range
of shapes, icons, and templates, allowing users to design custom illustrations,
flowcharts, and diagrams to convey concepts, processes, and data structures ef-
fectively. Draw.io’s intuitive interface and extensive library of elements make it
suitable for generating visual assets and diagrams tailored to the specific needs of

website design and development projects.

oo s

:::::::::::::

Change.

,,,,,,,,,

Figure 5.3: Graphical Interface of Drawio platform
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5.2.2 Programming Tools

In this section, we present various programming tools commonly used in website de-
velopment as illustrated in Table 5.1. Web development relies on a combination of
programming languages to bring digital creations to life. HTML forms the backbone,
providing structure and content organization. CSS adds style and visual appeal, shaping
the layout and design. JavaScript injects interactivity, enabling dynamic features and
responsive behavior. PHP operates behind the scenes, powering server-side functionality
and database interactions. Together, these languages synergize to craft immersive, user-

friendly web experiences, from sleek interfaces to complex web applications, driving the

@D

HTML5 CSS3  Javascript PHP

modern digital landscape forward 5.4.

Figure 5.4: Programming languages

Programming frameworks are pre-established structures, libraries, and tools that
provide developers with a foundation for building software applications. Visual Studio, a
comprehensive integrated development environment (IDE), supports various languages
and frameworks, enabling efficient development of dynamic web applications. XAMPP
simplifies local web development by bundling Apache, MySQL, PHP, and Perl into a
pre-configured environment. Laravel, a PHP web application framework, emphasizes
developer productivity and code maintainability, offering built-in functionalities such
as routing and authentication. Together, these frameworks provide developers with the
tools needed to streamline web development processes and build scalable, feature-rich

applications 5.5.
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o [

Visual studio XAMPP Laravel

Figure 5.5: Programming frameworks

5.2.3 Additional Tools

* Swiper.js Library

Swiper.js is a modern, free, and highly customizable JavaScript library for creating
responsive and touch-enabled sliders, carousels, and galleries. It is widely used in web de-
velopment for its smooth animations, extensive configuration options, and compatibility
with both desktop and mobile devices. Swiper.js supports vertical and horizontal sliding,
multiple slide layouts, lazy loading, parallax effects, and more, making it a popular choice

for interactive and visually appealing web interfaces.
¢ SheetdS Library

SheetdS is a versatile JavaScript library designed for parsing, reading, and writing
various spreadsheet formats, including Excel (XLS, XL.SX), CSV, and more. It enables
developers to handle spreadsheet operations directly in web browsers or Node.js environ-

ments, making it a powerful tool for both client-side and server-side applications.
* Bootstrap framework

A popular open-source front-end framework used for developing responsive and mobile-
first websites. It includes HTML, CSS, and JavaScript components for creating a variety
of web elements, such as navigation bars, buttons, forms, and modals.It Widely used to
streamline web development by providing pre-designed components and a grid system

that ensures a consistent and adaptable layout across different devices.
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Programming Language Definition
HTML (HyperText Markup Language) | The building blocks of web pages, defin-
ing structure and content.

CSS (Cascading Style Sheets) Defines the presentation of HTML con-
tent, controlling layout, colors, fonts,
etc.

JavaScript (JS) A versatile language used for web page
behavior, interactivity, and client-side
scripting.

PHP (Hypertext Preprocessor) A server-side scripting language for cre-
ating dynamic web content.

Programming Framework Definition

Visual Studio An Integrated Development Environ-

ment (IDE) from Microsoft that sup-
ports various programming languages
and offers tools for code editing, debug-
ging, and project management.
Laravel A PHP framework for building web ap-
plications, offering features like routing,
authentication, and database access.
XAMPP Not a framework, but a free Apache dis-
tribution containing MySQL, PHP, and
Perl for running a web server environ-
ment on your computer.

Table 5.1: List of programming tools

5.3 DataBaazar development

5.3.1 Platform pages

In this section, we will take a detailed tour through the various pages of our platform

DataBazaar.
* Home page

A landing page is a standalone web page designed with a specific purpose in mind, often
to encourage visitors to take a particular action, such as signing up for a service, making
a purchase, or providing contact information. It typically has a singular focus, presenting
concise information and a clear call-to-action (CTA) to guide visitors towards the desired
outcome. In the context of our platform, it’s important to note that our homepage can be

considered as a landing page composed of four distinct sections. Each section serves as a
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landing area, providing targeted information and CTAs to engage visitors and encourage
them to explore further or take specific actions. By segmenting the homepage into these
sections, we can effectively cater to different user interests or goals, optimizing the

chances of conversion and enhancing the overall user experience.

DataBazaar o y AsouTUS

Code, Share, Thrive!

Welcome to Databazaar! rated datasets to boost your projects. Share your
‘own datasets and join our collaborative community. ‘

Discover more
»
|

I

>

Figure 5.6: Area 1 in home page: Navbar and welcome section

Datasets

9900w B ooooe + 900w s

Dataset name Dataset name Dataset name

Adam Hero smith don Louis Bruce
Lastupdate 21jan 2020 Last update 21 an 202 Last update 21 jan 2021

Figure 5.7: Area 2 in home page: Dataset Gallery

Reviews

Adam Louis ‘Adam Louis Adam Louis Adam Louis

projec fciency Prject sicency Prjec sfcency”

Contact Us

6OBGO

Figure 5.9: Area 4 in home page: Footer section
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¢ Admin Dashboard

In the context of a dataset platform, a dashboard is a user interface that provides visual-
izations, analytics, and insights derived from available datasets. It serves as a control
panel or command center, offering a comprehensive overview of various aspects, offer-
ing features such as visualization tools, filtering options, and customizable dashboards.
Users leverage the dashboard to gain insights, track metrics, and make data-driven
decisions effectively, while also facilitating data management, collaboration, and sharing

within the platform.

Dashboard

Datasets
Upload

Users
Title Category  Price  Description  LastUpdate  Action

Messages 1t helps the world to be better Al tool that helps the world
er Al tool that helps the world to be better Al tool that
world to be better Al tool that helps the world to be better

Settings 1t helps the world to be better

Category 1 08 61 2011-04-25

Figure 5.10: Page of Admin dashboard : Datasets Table

Dashboard

Upload File Form

sers itle: Category:
Category 1

Messages
Description:

Settings

Upload Excel File:

le | No file chosen.

e oose

Figure 5.11: Page of Admin dashboard to upload Dataset
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Dashboard

Datasets
Sender Name  Sender Email Title Description Date Of Send  Action

Users
1 AdimAli adimalig9@gmail.com  Hello world Message  Hello World Every One  2024-04-25 o o}

Messages

Settings

Figure 5.12: Page of Admin dashboard to view messages

Dashboard

Datasets

Settings
Users

Email:
Messages Enter your name e

New Password:

Settings

Confirm New Password:

Save Changes

Figure 5.13: Setting Admin dashboard

Dashboard

e “

Users
ID  Name Username  Email Phone Number  Date Of Birth  Password

Messages
1 Adim Ali user2736 adimali99@gmailcom 213677889910 2000-04-25 Adim34Fra73U3

Settings

Figure 5.14: Admin dashboard for user management

e About Us
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This page highlights the company’s mission to democratize access to high-quality datasets
for Al development, with a special emphasis on Arabic-language datasets. It features
an engaging Swiper-powered introduction that outlines the platform’s offerings, such
as diverse datasets for various Al applications, and the importance of Arabic content.
The page also showcases the team members, each dedicated to advancing technology
and problem-solving, and details the company’s mission, vision, and core values of
accessibility, diversity, community, improvement, innovation, and empowerment. This
comprehensive page underscores DataBazaar’s commitment to fostering collaboration

and innovation in the AI community 5.15.
* Contact Us

A "Contact Us" page is essential for any website as it serves as a direct communication
link between the organization and its users. It enhances customer support by providing
a way for users to resolve issues and make inquiries, thus improving satisfaction. The
page builds trust and credibility, demonstrating the organization’s openness and valuing

user feedback.
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DataBazaar Home Datasats Login Avout Contact us

« Unlocking Al Potential:
Welcome to DataBazaar

Welcome to DataB: ur premier destinaton for accessing and sharing
os talored specifically for Al development.

to ng ace o ering

‘and businesses alike to unlock the ful potential of

Team Members

Adodicatod CS studont with a

ochnoiogy o

Our Mission

To empower individuals and organizations with
access to valuable Arabic-oriented datasets,
fostering a thriving marketpl

be bought, sold, and shared

aim to facilitate knowledge excl

innovation while promoting transparency and
inclusivity in the data economy.

Our vision is to become the leading platform for
Arabic-oriented datasets, recognized globally
for our commitment to democratizing data
access. We strive to cultivate a community-
driven ec d b s

N\,

@iim

Empowerment

Accessibility

Community

Improvement

Contact us Legal Support

facabook com/DataB
© 801121
) tinkedin.com’

About us m.com/DataBa:

Terms of use FAQ
License agreement  Contact
Privacy policy

Copyright information

Contact us ataBazzar@gmai com Cookies policy

Cookies Settings

Figure 5.15: About Us page

* Data set Description
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DataBazaar Home atasets Avoutus

Get in Touch

a question, feedback, or just want to say hello? We'd love to hear from you! Feel free to reach out
to us using the contact information below or fill out the form, and we'll get back to you as soon as

Contact Information U

We're also active on social medial
Connect with us for the latest updates,
news, and discussions.

DataBazaar@gmail.com
facebook.com/DataBazaar
linkedin.com/DataBazaar
instgram.com/DataBazaar tio!

+213780112833

We value your input and stive o provide
xcoptional support 1o our community. Thank
You for choosing to connect with us!

Send Message

Sitemap Contact us Legal Support

Hom tac taBazza Terms of use FAQ
Datasets ot License agreement  Con

Login [ Privacy policy

About us @ instgram.com/Da
Contact us G Dat amai con

Copyright information
Cookies policy
Cookies Settings

Figure 5.16: Contact Us page
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DataBazaar

Unleash the Power of Data

Navigate the Data Landscape Your Source for High-Quality Datasets

Popular Search | Q eatincare I Q wovies ae_]
DataBazaar

Dataset name

Information

2 Table
Yovee oooee & 0 Yovee &0 h
commonts Death war 20 Ll e g3 5 Graphs
Export
APL
Review

Yovee & 0 vovee &0

Rainy rate of Rainforest

Sitemap Contact us Legal Support

Home. omDataBazza Terms of use FAQ
Datasets License agreement  Contact
Login Privacy policy

About us com/Data Copyright information
Contact us a C policy

Cookies Settings

Sitemap Contact us Legal Supp

T Figure 5.18: Data set Details

Datasets B License agreement  Contact
Log in Privacy policy
About us ataBa Copyright information
Contact us )a om Cookies policy
Cookies Settings

DataBazaar

DataBazaar comis  commerus

Dataset name Dataset name

Information Description

Table ‘a0ipiseng nec, Ultcies sed, doior. CIas elemeNtum UITICeS ciar. MASCEnas iguia massa, varlus 3. Semper congu Table
= : ,
posuers cutit Guras; Alqaam ibh ad poce e e T T = R o «c
. Com LT s e

Figure 5.19: Data set Information Figure 5.20: Data set Table
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D ata Bazaa r HOME DATASETS ABOUT US CONTACT US

Price v Country v Date v Category v Apply Filters

Figure 5.21: Data set Search

5.3.2 User Experience and User Interface (UX/UI)

* Responsivity: in web design refers to the capacity of a website to adapt its layout
and functionality seamlessly across various devices and screen sizes. This adapta-
tion is achieved through techniques like fluid grid layouts, flexible images, media
queries, and responsive typography, which allow elements to adjust proportionally
to different viewing environments. The importance of responsivity lies in its ability
to provide an optimal user experience regardless of the device being used. With the
increasing prevalence of mobile browsing, having a responsive website is crucial
for attracting and retaining users, as it ensures easy navigation, readability, and
interaction on smartphones and tablets. Moreover, responsive design can lead
to higher search engine rankings, lower maintenance costs, and future-proofing
against emerging technologies and device sizes, making it a fundamental aspect of

modern web development.
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DataBazaar

Dain - Catagary -

DataBazaar

Figure 5.22: Platform view in com-
puter screen

Leav vV 4

I+

Dataset name

Figure 5.23: Platform view in mo-
bile screen

* Accessibility: Multilingual websites offer content in multiple languages, facil-
itating access for users across diverse linguistic backgrounds. In the case of a
dataset platform focused on Al-oriented Arabic content, offering both Arabic and
English languages is crucial for enhancing user experience. This feature ensures
inclusivity, enabling Arabic-speaking researchers, developers, and enthusiasts to
engage with the platform effortlessly in their native language while also catering
to an international audience proficient in English. By providing content in multiple
languages, the platform promotes accessibility, encourages engagement, and fosters
a more user-friendly experience, ultimately facilitating seamless interaction and

knowledge exchange within the AI community..
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DataBazaar A e I U o W DataBazaar

bl dgano gl Dataset name

i Information
Jssall Table

Figure 5.24: Data set de- Figure 5.25: Data set de-
scription in English lan- scription page in English
guage language

Figure 5.27:
About US page
page in English
language

Figure 5.26:
About US page in
Arabic language

* Visibility: Search Engine Optimization (SEO) involves various strategies to im-

prove a website’s visibility and ranking in search engine results pages (SERPs).
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Keywords and descriptions in meta tags are essential components of SEO.By in-
corporating relevant keywords into these tags, the platform enhances its visibility
in search engine results, attracting more organic traffic. The meta title serves as
the clickable headline, while the meta description provides a brief summary of the
page’s content. Optimizing these tags ensures that search engines accurately under-
stand and represent the platform’s content to users, increasing click-through rates
and overall user engagement. As such, meta tags play a crucial role in improving
the platform’s search engine rankings and facilitating user discovery, ultimately

contributing to its success and online presence.

name=

Figure 5.28: Example of using Meta tags to enhance SEO of the platform

5.4 Summary

This chapter outlines the various Implementation Tools essential for development, in-
cluding Graphic Design Tools, Programming Tools, and other Additional Tools, which
are elaborated upon in Sections 5.2.1, 5.2.2, and 5.2.3 respectively. The chapter then pro-
gresses to the DataBaazar development in Section 5.3, detailing the creation of Platform
Pages and focusing on enhancing the User Experience and User Interface (UX/UI). This
comprehensive overview ensures a thorough understanding of the technical and creative

processes involved in the successful realization of the platform.
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CONCLUSION

vancement of artificial intelligence, particularly emphasizing the significant gap in

resources for Arabic content. Our exploration began with a comprehensive overview
of web-based systems and the fundamentals of artificial intelligence, establishing a foun-
dation for understanding the critical importance of high-quality datasets. We identified
the disparities in data set availability across different regions and languages, under-
scoring the challenges faced by the Arabic-speaking world in leveraging Al technologies
effectively.

The literature review highlighted the current state of data set platforms, with a
specific focus on Arabic-oriented content. We discussed the pressing need for accessible,
comprehensive datasets to drive Al applications tailored to Arabic-speaking populations.
By examining existing platforms and their regional classifications, we pinpointed the
unique obstacles encountered in the identification and utilization of Arabic datasets.

The planning phase delineated the essential objectives, requirements, and business
models necessary for creating a sustainable and user-centric platform. In the conception
phase, we meticulously outlined the front-end and back-end designs, ensuring a seam-
less integration of user experience (UX) and user interface (UI) principles with robust
platform architecture and database management. The implementation and development
of the DataBaazar platform exemplified our practical efforts to enhance the accessibility
and quality of Arabic datasets. The implementation and development phase translated
these designs into a functional platform, utilizing a variety of graphic design and pro-
gramming tools to create an efficient and scalable solution. The development of the
DataBaazar platform exemplified the practical application of theoretical concepts, culmi-
nating in a product that addresses the needs of programmers, Al developers, educational
institutions, companies, and government agencies.

In conclusion, this thesis contributes to the body of knowledge by illuminating the
existing gaps in Al dataset resources for Arabic content and proposing viable solutions
to bridge these gaps. By developing and refining the DataBaazar platform, we aim to
empower developers, researchers, and users within the Arabic-speaking community,
fostering innovation and inclusivity. The successful implementation of such platforms
can drive the growth of Al applications in the Arabic-speaking world, unlocking the
potential of Al technologies to benefit a broader, more diverse user base.

Future work should continue to focus on expanding and enriching the datasets avail-
able for Arabic Al applications, ensuring that they are comprehensive, representative,

I n this thesis, we have delved into the crucial role that datasets play in the ad-
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and easily accessible. By doing so, we can further support the integration of Al into vari-
ous sectors, ultimately contributing to the global advancement of artificial intelligence
and its equitable distribution across different linguistic and cultural landscapes.
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