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Abstract- The paper explores the development of a text-based
flight booking Dialogue System (DS) using a hybrid approach
that combines rule-based and data-driven techniques.
Traditionally, Dialogue Systems are categorized into rule-
based and data-driven approaches, with data-driven systems
requiring substantial training data and rule-based systems
relying on predefined rules and keywords. While data-driven
approaches often yield better results, the lack of training data
for Arabic task-oriented DSs has led to the prevalent use of
rule-based approaches in their development. In response, the
authors propose a hybrid approach for an Arabic task-
oriented DS for flight booking. This hybrid approach
leverages the Wit.ai natural language interface, configuring
conversation flow through the Wizard of Oz technique, and
developing DS intents and entities via crowdsourced training
examples. Evaluation results demonstrate the system's
proficiency in understanding user utterances and its ability to
self-improve efficiently. Overall, the study presents a novel
approach to developing Arabic task-oriented DSs, bridging
the gap between rule-based and data-driven methodologies to
enhance the effectiveness of flight booking systems.

Keywords- Arabic booking bot, dialogue system, flight
booking, hybrid approach.

I. INTRODUCTION

The advent of digital technology has revolutionized
various aspects of modern life, including the way people travel
and book flights. In this context, the development of effective
flight booking systems is crucial to ensure seamless travel
experiences for passengers. Traditionally, the development of
Dialogue Systems (DSs) for flight booking has been
approached using either rule-based or data-driven techniques.
Rule-based systems rely on predefined sets of rules and
keywords to interpret user inputs, while data-driven systems
require large quantities of training data to learn and improve
over time. However, both approaches have their limitations:
rule-based systems may lack adaptability and scalability,
while data-driven systems often require extensive resources
and may struggle with limited data availability, particularly for
specialized domains such as Arabic task-oriented DSs.
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In response to these challenges, this paper proposes a
novel hybrid approach that combines elements of both rule-
based and data-driven methodologies for developing a text-
based flight booking DS. By leveraging the strengths of each
approach, the proposed system aims to overcome the
limitations of traditional rule-based and data-driven systems,
thereby enhancing the efficiency and effectiveness of flight
booking processes.

The focus of this study lies in addressing the specific
challenges associated with developing an Arabic task-oriented
DS for flight booking, where the scarcity of training data
poses a significant obstacle. To overcome this limitation, the
proposed hybrid approach integrates rule-based components
with data-driven techniques, thereby leveraging the benefits of
both  approaches while mitigating their respective
shortcomings. The utilization of the Wit.ai natural language
interface and crowdsourcing training examples facilitates the
development of DS intents and entities, enabling the system to
understand and respond to user utterances effectively.

Overall, this paper contributes to the advancement of
flight booking systems by introducing a novel hybrid approach
that combines rule-based and data-driven techniques. By
addressing the challenges inherent in developing Arabic task-
oriented DSs, the proposed approach demonstrates potential
applicability and effectiveness in improving the user
experience for flight booking processes.

Il. PROBLEM FORMULATION

The contemporary landscape of flight booking
systems faces challenges that necessitate innovative solutions
for enhanced efficiency and user experience. The existing
approaches to developing Dialogue Systems (DSs) for flight
booking primarily fall into two categories: rule-based and
data-driven. Rule-based systems rely on predefined rules and
keywords, exhibiting limitations in adaptability and
scalability. On the other hand, data-driven systems, while
promising, encounter challenges associated with the need for
substantial training data, especially in specialized domains like
Arabic task-oriented DSs.
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The specific problem at hand is the development of
an effective flight booking DS tailored for Arabic users, where
the insufficiency of training data poses a significant hurdle.
Existing data-driven approaches, commonly sophisticated for
English DSs, may not be directly applicable due to the scarcity
of Arabic-specific training data. Rule-based approaches, often
utilized due to data limitations, might lack the sophistication
necessary for a seamless and user-friendly flight booking
experience.

To address this problem, a hybrid rule-based and
data-driven approach is proposed, aiming to combine the
strengths of both methodologies while mitigating their
respective weaknesses. This hybrid model seeks to improve
adaptability, scalability, and efficiency in processing user
inputs in Arabic, ultimately providing an enhanced flight
booking experience. The integration of the Wit.ai natural
language interface and the utilization of crowdsourced training
examples represent strategic steps in overcoming the
challenges associated with developing Arabic task-oriented
DSs.

I1l. PROPOSE SYSTEM METHODOLOGY

The proposed system methodology outlines a
comprehensive approach to developing a flight booking
system, considering the specified operating system, coding
language, tool, and database. The proposed methodology
aligns with the given parameters:

Windows 10: The chosen operating system for development,
ensuring compatibility with a wide range of software and
tools.

Coding Language:

Python: Utilizing the Python programming language for its
versatility, readability, and extensive libraries, which is
advantageous for web development projects.

Development Framework:

Django: Leveraging the Django web framework for Python to
streamline the development process. Django offers a high-
level, clean, and pragmatic design, making it suitable for
building robust web applications.

Database:

CSV: Opting for a CSV (Comma-Separated Values) file-based
database system. While unconventional for large-scale
applications, CSV can be suitable for smaller projects or
prototyping due to its simplicity and ease of use.

WORKING ON LANGUAGES
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The inclusion of technology details, both front-end
and back-end, adds transparency to the study. It's essential to
acknowledge the technological foundation supporting the
research. The specifications on Bootstrap, Python, HTML,
CSS, and Django versions, provide a clear picture of the
development environment.

WORKING

The section discussing the technology stack and its
application in the study outlines a comprehensive set of tools
and frameworks for both front-end and back-end development,
emphasizing their collective role in facilitating the effective
implementation of the proposed methodology.

Front-End Technology:

Bootstrap (Version 5.1.3): The use of Bootstrap ensures a
responsive and visually appealing user interface. Its grid
system and pre-designed components enhance the efficiency
of front-end development, providing a consistent and
adaptable design across different devices.

HTML (Version 5) and CSS (Version 4.15): The combination
of HTML5 and CSS4.15 provides the fundamental structure
and styling for the web application. HTMLS5 introduces new
semantic elements, while CSS4.15 enables advanced styling
features, contributing to a modern and visually appealing user
experience.

JavaScript (Version ES13): The use of JavaScript, particularly
ES13, adds interactivity to the web application. JavaScript's
capabilities enable dynamic content updates and user
interactions, enhancing the overall user experience.

Back-End Technology:

The back-end technology for the flight booking
system is centered aroundDjango, a powerful web framework
written in Python. Django provides a structured and efficient
environment for developing web applications by enforcing the
Model-View-Controller (MVC) architecture. This
architectural approach promotes code organization and
separation of concerns, enhancing the maintainability of the
system. With Django, developers can leverage built-in tools
for URL routing, database interaction through Object-
Relational Mapping (ORM), form handling, and more. The
framework's  batteries-included  philosophy significantly
accelerates the development process, allowing the team to
focus on implementing specific functionalities related to flight
booking.
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Python, being the primary programming language,
complements Django seamlessly. Known for its simplicity and
readability, Python facilitates rapid development, making it an
ideal choice for prototyping and building complex systems
efficiently. Its extensive standard library and third-party
package ecosystem offer developers a wide range of tools to
enhance productivity. The integration of Python and Django
empowers the back-end of the flight booking system with the
versatility needed to handle various tasks, from defining data
models to implementing authentication and authorization
mechanisms.

Django's key features play a crucial role in shaping the
back-end of the flight booking system. Models are defined to
represent essential entities such as flights, bookings, and users,
allowing for seamless interactions with the underlying
database. Views and URL routing are employed to manage
incoming requests, while forms and validation ensure the
integrity and security of user inputs. The built-in
authentication system, session management, middleware
components, and database integration further contribute to the
development of a robust and secure flight booking system.
Through comprehensive testing and debugging, the back-end
technology stack aims to deliver a reliable and scalable
solution for efficient management of flight-related data and
user interactions.
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