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Chatbot Training Workflow:
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Data Preparation: At first, we loaded the PDF format of the textbook [5] using the Python PyPDF2 
library [ 3]. Then, the loaded document is split into smaller chunks, and each chunk is processed to 
create embeddings. These embeddings represent the content in numerical form, making
it easier for the chatbot to understand and search through the data.

Data Storage: After preparing the dataset to be understandable for the chatbot, we indexed the 
embeddings, as well as the document chunks, for efficient data retrieval. In our code case, the data 
is stored in ChromaDB[1],which is an in-memory storage solution for quick access.

Query Processing: When a user submits a query or question to the chatbot, the query is first 
embedded using the same embedding model used during data preprocessing. Then, the chatbot 
performs a semantic search through the indexed data and embeddings to extract relevant 
information related to the user’s query. This process ensures that the chatbot can provide 
contextually accurate responses Language Model: Users’ query and the relevant data passed to an 
LLM (Language Model).

Language Model: The chatbot then passes both the user’s query and the relevant data to an LLM 
(Language Model). We used the "bigscience/bloom-1b7” language model provided by the 
HuggingFace[2] library. This model is responsible for generating responses based on the input data 
and query.

Conclusions
• A python-based chatbot for theory of computation 

successfully trained using a textbook.
• Interactive interface making the chatbot accessible 

and practical.
• Represents the intersection of theory and practicality, 

bridging automata theory with real-world applications.
• Aims to unlock the chatbot's full potential and offer a 

valuable resource for those exploring the theory of 
computation.

GR-397 Conceptualizing a TOC-Enhanced Chatbot: Pattern Recognition and Interaction
Author(s): Sumaiya Tasneem, Sharon Elugoti, Chinni Cherrishma Reddy Aduri, Krishna Vamsi Anche, Purna Pavan Kumar Kolli

Advisor: Dr. Dan Lo

Introduction
Our project takes inspiration from the history of 
chatbots, including key moments like Alan Turing's 
Turing Test and the development of chatbots like Eliza 
and SmarterChild. We trained the chatbot using the 
basics of computation theory (TOC) with Python. This 
chatbot can understand how people talk and respond 
accordingly. 

Methodology
The concepts used in chatbot:
1. Pattern Matching
2. Algorithm: Multinational Naïve Bayes
3. Artificial Neural Network

Components in Chatbot Architecture:
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Abstract
A chatbot is a software which is capable of 
communicating with human by using natural 
language processing. In our project, we plan to 
develop a python-based chatbot that integrates 
theory of computation (TOC) concepts, including 
finite automata and regular expressions. The chatbot 
interact with users, recognizing patterns and 
keywords in their inputs to answer their questions 
related to TOC.

Fig 1: The architecture of chatbot.[4]’

•Front End Systems: Interaction with clients via
website or various mobile apps.
•Environment: Contextualizes users' messages by 
decoding and converting them into structured inputs.
•Traffic Server: Handles user traffic requests, directs 
them to the appropriate components.
•Q/A System: Analyzes the query and provide suitable 
answers from the knowledgebase, created either 
manually or via automated training.
•Custom Integrations: Seamless integration with 
existing backend systems, allowing effortless linkage 
with critical components such as CRM, databases, 
payment applications, calendars, and other tools.

Fig 2:The workflow of chatbot training process. [7].


