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What Are Large Language Models (LLMs)?

• LLMs are AI systems trained to understand and 

generate human language.

• They’ve read huge amounts of text (books, 

websites, articles) to learn patterns of language.

• When you ask a question, they predict the next 

best words, like an extremely smart 

autocomplete.

• Modern LLMs can speak many languages, 

reason about problems, and generate detailed 

answers.

• Examples: GPT-4, Gemini, Claude, Mistral.
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What Can Large Language Models Do?
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❖ Summarize and explain long documents 

❖ Translate between languages 

❖ Write or debug code 

❖ Create and reason over structured data 

❖ Answer questions conversationally 

❖ Build intelligent assistants 



Case Study : 

• Who are they?

❖ A Finnish healthcare company offering online 
health courses

❖ Focus on supporting patients after diagnosis 
(e.g., sleep apnea, COPD, women’s health)

❖ Provides expert knowledge, practical tips, and 
peer support

❖ Courses available online, flexible, and accessible 
for one year
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Why Do We Need Document-Based Chatbots?

AI Hallucinations 

While AI models like ChatGPT are 

incredibly powerful, they have a 

critical flaw: they can confidently 

provide incorrect information. This 

"hallucination" problem means AI 

might:

❑Invent statistics that don't exist

❑Create procedures that were never 

approved

❑Mix information from different sources 

incorrectly

❑Sound completely confident while 

being completely wrong

Traditional Search 
Limitations 

Keyword-based search tools only 

match exact words, not meaning:

❑Time-consuming searches across 

hundreds of documents

❑Missing relevant information due to 

terminology differences

❑Inefficient even when you know exactly 

what you need

❑No understanding of context or 

synonyms

The Solution: Document-
Based AI

❑Answers ONLY from your verified 

documents

❑Understands meaning, not just 

keywords

❑Provides source citations for trust

❑Says "I don't know" when information 

isn't available
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The RAG Pipeline
(Retrieval-Augmented Generation)
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Your Documents

─────────────

 PDFs

  JSONs

 Texts

RAG Pipeline

────────────

  Chunking

 Embeddings

 Vector Store

 Retrieval

 Generation

Smart Answers

────────────

 "What is sleep apnea? "

  

               ↓

"Sleep apnea 

is a condition where... " + 

[Source: page 42]

─► ─► 



Step 1 - Loading Documents

What We Can Process:

 PDFs:   Medical guides, research papers, manuals 

 JSON:   Structured data, web content 

 Text:      Any text-based content 
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Step 2 - Smart Chunking

Breaking Documents Into Smaller Pieces

Why Chunk?

❖ Language models (like GPT) can’t read huge files at once.

❖ Smaller chunks help the AI find just the parts that are most relevant to a question.

❖ If you don’t chunk, you risk missing information or overloading the model.

Why Overlap is Crucial:

Overlap ensures no critical information 

is split across chunks, maintaining context 

for the embedding step
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Step 3 - The Magic of Embeddings

Converting Chunks to Numbers

The Problem:

➢ Computers don't understand "meaning"

➢ They only understand numbers

➢ How do we bridge this gap?

The Solution: Embeddings

"Embeddings are the bridge between language and 
math." Embedding = Converting text meaning into a list 
of numbers

Think of it like GPS coordinates:

- “Lappeenranta” → (61°03’ N, 28°11’ E)

- “Helsinki” → (60°10’ N, 24°56’ E)

Cities close together have similar coordinates!

- “Rome” → (41°53’ N, 12°28’ E) (very different!)

Similarly:

- "Sleep apnea symptoms" → [0.2, 0.8, -0.3, ...]

- "Signs of sleep apnea" → [0.3, 0.7, -0.2, ...]

- "Nutrition of salmon soup" → [-0.9, 0.1, 0.5, ...] (very different!)
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Not All Embeddings Are the Same!

When building a chatbot that works with documents in different languages, the choice of embedding model 
matters a lot.

➢ Some models, like all-MiniLM-L6-v2, work best for English and may miss important context in Finnish or other languages.

➢ Others, such as paraphrase-multilingual-MiniLM-L12-v2, are trained to handle many languages (including Finnish), making them 

much better for Finnish documents.

➢ OpenAI embedding models (like text-embedding-ada-002) are strong for many languages, but may have privacy/cost concerns 

compared to local models.

If your sources are in Finnish, multilingual embeddings will find more accurate and relevant information than English-focused 
models. Always test a few models to see which gives the best results for your real-world documents!
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Step 4 - Vector Database

Building a Super-Fast Search Engine

What is FAISS?

❑ Facebook AI Similarity Search

❑ "Like Google, but for meaning“

❑ Finds similar ideas, not just keywords

"We use a vector database, so searching for meaning is 

as quick as searching for words."
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What Are APIs (Application Programming Interface)? 

❖ This is your Gateway to AI Power

❑ Getting Started: Sign up at openai.com (or other AI 

providers like Hugging Face, Anthropic)

❑ Get API key ("Your secret password to access AI 

models")

❑ Pay per use (usually < $0.01 per question)

# Without API (impossible):

#  Run GPT-4 on your laptop (needs $100k+ GPU!)

# You can only run very light models such as Mistral 7B, … 

according to your laptop power.

# With API (easy):

#  Send question to OpenAI servers

response = openai.ChatCompletion.create(

    model="gpt-4.1",

    messages=[{"role": "user", "content": "Hello!"}]

)

#  Get answer back in seconds!

12

Once we have the most relevant document chunks, we need a powerful language model to generate a 

final answer. This is where the OpenAI API comes in.
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Step 5 - Generating Smart Answers with RAG

Bringing It All Together: Retrieval + Generation = RAG

➢ The RAG Process: [User Question]

       ↓

➢ [RETRIEVAL: Find relevant document chunks]

       ↓

➢ [GENERATION: Send both to OpenAI API with instructions] 

      ↓

✓ [Get answer, limited to those sources]

This combination of Retrieval and Generation is why it's called RAG!

Without RAG: "Sleep apnea affects 25% of adults" (Made up statistic!) 

With RAG: "According to page 42 of the medical guide, sleep apnea affects..."
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Turning Your Chatbot Into a Web App

Why not just a Python script?

❖ Running a script means you need Python installed and have to use the command line.

❖ Only people who can code or who have your environment can use it.

❖ There’s no user-friendly interface. No buttons, no chat bubbles, no web access.
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Python Script Web App

Who can use? You/Developers Anyone with a browser

How to use? Command line, scripts Type in a browser

Looks like Text on black screen Chat page, buttons



What Makes a Web App Work?

Flask: One Simple Way to Turn Code Into a Web 

App

❖ Flask is a lightweight Python tool for building web apps

❖ It’s popular because it’s easy to learn and flexible

❖ Handles website addresses (like /, /chat) and user interactions

❖ Connects your AI logic to a simple web page
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How Your Chatbot Gets Its “Look”

HTML Templates: Designing the Chatbot Interface

❑ Files in templates/ folder, e.g., index.html, chat.html

❑ Mix of HTML + placeholders (e.g., for showing chat messages)

❑ Flask fills in data from your Python code

❑ Lets you control how your chatbot looks and feels

❑ Easy to edit, customize, and style
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static/: Images, CSS (for styles), JavaScript (for interactivity)

Flask uses these folders so you can easily change how your app 

looks, without touching the python code



Project Folder Example

Keep it tidy for easier updates, teamwork, and deployment!
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my-chatbot/

├ app.py              # Main application code

├ requirements.txt   # Needed packages

├ templates/         # HTML templates

├ static/             # Images, CSS, JS

├ documents/         # PDFs and other files

└ README.md          # Usage instructions



How to Organize Your Project for GitHub and Azure

You can create a folder in your GitHub repository that has the 

same structure as the one you use on your own computer for 

your chatbot project.

Keep all the important folders and files:

➢ Your main Python files (like app.py)

➢ The templates folder (for your HTML files)

➢ The static folder (for styles and images)

➢ The documents folder (for your PDFs or data)

➢ Any other folders your app needs

This is a common way to share and deploy Python web apps.
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Deploying Your Chatbot as a Web App (Azure Example)

How to Put Your Chatbot Online

1. Sign up at portal.azure.com

2. Create a new “Web App” (choose Python/Flask)

3. Link your GitHub repo for easy updates

4. Set environment variables (API keys) securely in Azure 

dashboard

5. Azure installs dependencies and runs your Flask app

6. Your chatbot is now live! (e.g., 

https://yourapp.azurewebsites.net)
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No server setup, automatic updates, secure secrets, and global access.

https://yourapp.azurewebsites.net/


Thanks
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