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Retrieval-Augmented Generation (RAG)

“A method created by the FAIR team at Meta to enhance the 
accuracy of Large Language Models (LLMs) and reduce false 
information or “hallucinations.”
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Usual Prompt
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With RAG

1. Query Processing: When a user asks a 
question, the system converts it into an 
embedding (a numerical representation).

2. Document Retrieval: The system searches a 
knowledge base for documents with similar 
embeddings.

3. Context Enhancement: Relevant 
documents are retrieved and combined 
with the original query.

4. Generation: The SLM generates a response 
using both the query and the retrieved 
context.
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With RAG
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RAG: Simple Query (“Naive RAG”)
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Query Rewriting and Expansion 
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Simple RAG example

40-RAG-simple-bee.ipynb

https://github.com/Mjrovai/EdgeML-with-Raspberry-Pi/blob/main/OLLAMA_SLMs/40-RAG-simple-bee.ipynb
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Implementing a Naive RAG System
1. Creating the Vector Database (10-Create-Persistent-Vector-Database.py). 
        This script builds a knowledge base by:

• Loading documents from PDFs and URLs
• Splitting them into manageable chunks
• Creating embeddings for each chunk
• Storing these embeddings in a vector database (Chroma)

2. Querying the Database (20-Query-the-Persistent-RAG-Database.py). 
        This script:

• Loads the saved vector database
• Accepts user queries
• Retrieves relevant documents based on query similarity
• Combines documents with the query in a prompt
• Generates a response using the SLM

Book: Advanced EdgeAI: RAG

https://github.com/Mjrovai/EdgeML-with-Raspberry-Pi/blob/main/Advancing_EdgeAI/10-Create-Persistent-Vector-Database.py
https://github.com/Mjrovai/EdgeML-with-Raspberry-Pi/blob/main/Advancing_EdgeAI/20-Query-the-Persistent-RAG-Database.py
https://mjrovai.github.io/EdgeML_Made_Ease_ebook/raspi/advancing_adgeai/adv_edgeai.html#retrieval-augmented-generation-rag
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Install:
- pip install -U 'langchain-chroma'
- pip install -U langchain
- pip install -U langchain-community
- pip install -U langchain-ollama
- pip install -U langchain-text-splitter
- pip install -U langchain-community pypdf
- pip install tiktoken
- pip install -U langsmith

source ~/ollama/bin/activate
Inside the  env:

Naive RAG Setup
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Create Knowledge Base
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Create Knowledge Base
python 10-Create-Persistent-Vector-Database.py
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No RAG



16



17

No RAG
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Optimized Naïve RAG Query 

25-optimized_RAG_query.py

https://github.com/Mjrovai/EdgeML-with-Raspberry-Pi/blob/main/Advancing_EdgeAI/25-optimized_RAG_query.py
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Questions?


