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Abstract - This paper presents a proposal for the design
and implementation of a chatbot for the website of the
College of Computer Science and Mathematics at the
University of Mosul. The chatbot uses a Large Language
Model (LLM) supported by Retrieval Augmented
Generation (RAG) technology, the first of its kind at the
university. This innovative approach to designing the
chatbot combines the strengths of pre-trained language
models and RAG technology, enabling the chatbot to
generate informative and accurate responses to a wide
range of user inquiries. The chatbot is designed to provide
immediate support and act as a virtual assistant for
students, faculty, staff and visitors to the college website. It
covers various topics related to the College of Computer
Science and Mathematics at the University of Mosul,
including faculty profiles, research activities, events,
academic programs, admission requirements and other
college-related matters.
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I. INTRODUCTION

Chatbots, also known as conversational agents, have
become ubiquitous in our digital world and are permeating
various domains such as websites, messaging apps, and phone
systems. These computer programs are designed to engage in
human-like  conversations, effectively simulating the
experience of interacting with a real person [1]. The primary
goal of chatbots is to provide users with a seamless interface
to access information, complete tasks, or receive assistance.
Chatbots can be implemented in various ways, including text-
based interactions, voice commands, or a hybrid approach that
combines the two [2]. Text-based chatbots rely on natural
language processing (NLP) techniques to interpret user input
and generate appropriate responses, while voice-based
chatbots leverage speech recognition techniques to facilitate
spoken conversations [3].
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Il. MOTIVATION

The College of Computer Science and Mathematics at the
University of Mosul requires an easy, efficient and
informative way to answer inquiries from faculty members,
students or visitors on its website. The aim of this paper is to
design a chatbot system for the College of Computer Science
and Mathematics at the University of Mosul. This chatbot will
be the first of its kind and will integrate seamlessly with the
website of the College of Computer Science and Mathematics
at the University of Mosul and enable user interaction for
comprehensive support. It leverages large language models
(LLMSs)[9] and RAG technology to provide an advanced user
experience. It leverages pre-trained LLMSs and fine-tunes these
models on college-specific data, including event and activity
descriptions, faculty profiles and other college-specific
information. It also takes advantage of the Retrieval
Augmented Generation (RAG) technique, which is a
technique used in large language models (LLM) to enhance
their cognitive capabilities by incorporating external
information during response generation. The Retrieval
Augmented Generation technique improves the quality and
accuracy of responses by retrieving relevant information and
addressing the problem of hallucination in large language
models and the inability to access the correct data [4] and [5]
Then the information for the automated simulator can be
updated dynamically based on the information on the college
website and respond to user inquiries

I1l. PROPOSED SYSTEM

Designing a chatbot that interacts with users requires a
systematic, comprehensive and precise approach. Figure 1
illustrates the design of a chatbot for the website of the
College of Computer Science and Mathematics at the
University of Mosul. This diagram illustrates the basic stages
of implementation and user interface design. The goal is to
create an automated chatbot that is able to understand user
inquiries, provide relevant information, and provide an
exceptional user experience. The following is the general

59



~ =
o |

RJIET

diagram of the proposed automated chatbot for the college
website, shown in Figure 1.
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Figure 1: Chatbot Design Diagram
V. HOW RAG WORKS IN THE DIAGRAM

1. Information retrieval: The system retrieves relevant
information from the website in response to a user query
using Beautiful Soup, a Python library for parsing
HTML and XML documents [6]. The text is divided into
chunks and then converted into embeddings, a powerful
technique in natural language processing (NLP) that
represents words as vectors of real numbers [7].

2. Semantic search: The question embedding is compared
to the knowledge base embeddings. This is done using a
semantic search algorithm that aims to find the most
relevant documents based on their meaning and not just
keywords [8].

3. Large Language Model (LLM): The retrieved data is
then fed into a large language model, the LLM uses this
information to generate a personalized response to the
user query.

4. RAG-based chatbots are more informative and
comprehensive than traditional chatbots because they
have access to up-to-date and accurate information. This
allows for more useful and relevant responses to user
queries.

V. RESULTS AND DISCUSSIONS

The chatbot demonstrated acceptable performance in
understanding user intent and providing relevant responses. It
successfully interpreted a variety of queries, from general
questions about the college and its programs to more specific
requests for information. A key strength of the chatbot was its
ability to access and retrieve information from the college
website. It could provide quick links to important resources
and even notify users of college events. The chatbot

© 2024-2017 IRJIET All Rights Reserved

International Research Journal of Innovations in Engineering and Technology (IRJIET)

ISSN (online): 2581-3048
Volume 8, Issue 10, pp 59-61, October-2024
https://doi.org/10.47001/IRJIET/2024.810010

performed above expectations, demonstrating a deep
understanding of the site’s content and structure.

The following examples highlight the versatility and
capabilities of the chatbot and user support program, which
contribute significantly to the development of the college’s
educational landscape.

= Providing accurate responses

Welcome to College Chatbot (&

= Faculty and staff information

= Latest of event and activities in the College

= Research assistance

I am a student in the College of Computer Science and Mathematics, Computer Department. |

need to know the CVs of the teaching staff. How can you help me?

As a student in the College of Computer Science and Mathematics, Computer Department, you
can access the CVs of the teaching staff through the following link:

https://cv.uomosul.edu.iq/en/list/computer-sciences-and-mathematics/computer-science

This link will take you to the page where you can view the CVs of the faculty members of the
Computer Department and other departments in the College of Computer Science and
Mathematics.

‘ ‘I;."pi your message here,
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VI. CONCLUSION

The chatbot is designed to provide instant support and act

as a virtual assistant for students, faculty, staff and visitors to
the college website and covers various topics related to the
College of Computer Science and Mathematics at the
University of Mosul including faculty profiles, research
activities, events, academic programs, admission requirements
and other college matters.
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