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• Introduction to LangChain, Ollama
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Retrieval-Augmented Generation (RAG)
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Gao, Yunfan, et al. "Retrieval-augmented generation for large 
language models: A survey." arXiv preprint arXiv:2312.10997 (2023).

Generator
(e.g., LLM)

Retriever
(e.g., BERT)

Knowledge Base 
(e.g., Wikipedia)

Which year was Oppenheimer born?

Robert Oppenheimer (born April 22, 1904, 
New York, New York, U.S.—died February 
18, 1967, Princeton, New Jersey) was an 
American theoretical physicist and science 
administrator ...

1967 (Without RAG)
1904 (With RAG)

Retrieved 
Documents

Input Query LLM Output
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Introduction to LangChain
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• LangChain is a framework for developing applications powered by

large language models (LLMs).

• Official Website: https://www.langchain.com/

• Source code: https://github.com/langchain-ai/langchain
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Introduction to LangChain
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• For these applications, LangChain simplifies the entire application lifecycle:

• Open-source libraries: core abstractions, third-party integrations, and 

application-building tools

• Productionization: provide a developer platform that lets you debug,

test, evaluate, and monitor chains built on any LLM.

• Deployment: turn the applications into production-ready APIs and

Assistants.
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Introduction to LangChain

• You can build a personalized end-to-end RAG system based on the 

LangChain Official Tutorial.
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Introduction to Ollama
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• Ollama is a user-friendly interface for running large language 

models (LLMs) locally, specifically on MacOS, Linux, and Windows.

• Official Website: https://ollama.com/

• Source code: https://github.com/ollama/ollama

RAG Tutorial 1 



Introduction to Ollama
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• Ease of Use: Ollama is easy to install and use. 

• Versatility and Model Installation: Ollama supports a wide range of 

models, making it versatile for various applications. 

• GPU Acceleration: Ollama leverages GPU acceleration. This feature is 

included out of the box and it requires zero intervention.

• Integration Capabilities: Ollama is compatible with several platforms like 

Langchain, llama-index, and more.

• Privacy and Cost: Running LLMs locally with Ollama ensures data privacy 

as your data is not sent to a third party.
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Prerequisites
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Setting Up Google Colab with T4 GPU and High RAM
• Runtime > Change runtime type
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Prerequisites
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Setting Up Google Colab with T4 GPU and High RAM
• Runtime type > Python3, Hardware accelerator > T4 GPU (GPU time for free is limited)
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Packages loading & import
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• Install and import all the necessary packages.
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Hugging face login
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• In this tutorial, we will need to apply the access to the model llama-3.2-1B-Instruct.
• After you get the access, you must log-in through hf-token.  
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Hugging face login
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• If you haven’t created any tokens, create a new one.
• Select the token type and give a name.  
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Hugging face login
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• Then you will get your own access token, save it because you will not be able to see it again.
• Back to colab, replace the hf_token with yours.
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Install Ollama on Colab
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• First, install the colab-xterm package and load the extension.
• Colab-xterm allows you to open a terminal in a cell.

• Thus, you can open a terminal window within Colab.
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Install Ollama on Colab
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• Download Ollama package:

• Activate Ollama serve. (If you idle for a long time, the connection would be closed forcedly. If so, 
run "ollama serve" again.):
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Install Ollama on Colab
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• Then execute this block again to download the LLM: 

• You can find other available LLM on this website: https://ollama.com/library
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Ollama Testing
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• After all, you can try that the LLM to response your question or chat with it.

RAG Tutorial 1



Build a simple RAG system by using LangChain
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• Initialize the LLM_model and Embedding_model.
• For the details of model’s setting (model_kwargs, encode_kwargs), you can check 

through this website.
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Cosine similarity inherently normalizes vectors 
during computation, making pre-normalization 
unnecessary and potentially redundant.

https://api.python.langchain.com/en/latest/huggingface/embeddings/langchain_huggingface.embeddings.huggingface.HuggingFaceEmbeddings.html


Build a simple RAG system by using LangChain
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• ChatPromptTemplate is a library to create a prompt template for chat models.
• In ChatModel, the prompt architecture will be like:

• system: {guide, character setting}
• human: {input}
• assistant: {model output}
• Human: {input} …
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Vector stores
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• Vector store algorithms power RAG by enabling fast, scalable similarity searches in high-
dimensional spaces.

1. Chroma
• Vector Database: Focused on easy integration for machine learning workflows.
• Supports both vector search and metadata filtering (e.g., based on tags).
• Designed to work seamlessly with LLMs and other AI systems.

2. FAISS
• Library for Similarity Search: Built by Meta for efficient similarity search in large-scale 

datasets.
• Uses inverted file index (IVF) or HNSW (graph-based) algorithms for fast approximate 

nearest neighbor (ANN) search.
• Optimized for scalability with large datasets and GPU support.
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Vector stores
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• Create a Chroma vector store, then use .as_retriever() to transform the vector store into a 
retriever.
• fetch_k: Amount of documents to pass to MMR (Maximal Marginal Relevance) 

algorithm.
• k: Amount of documents to return.
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Load the QA chain

23

• Chains refer to sequences of calls - whether to an LLM, a tool, or a data preprocessing step.
• LCEL (LangChain Expression Language) was designed to support deploying prototypes into 

production without any code changes, from simple "prompt + LLM" chains to complex ones.

bound=RunnableAssign(mapper={
context: RunnableBinding(bound=RunnableLambda(lambda x: x['input'])

| VectorStoreRetriever(tags=['Chroma', 'HuggingFaceEmbeddings'], vectorstore=<langchain_community.vectorstores.chroma.Chroma object at 0x7c15d044f730>, 
search_type='mmr', search_kwargs={'k': 3, 'fetch_k': 5}), kwargs={}, config={'run_name': 'retrieve_documents'}, config_factories=[])
})
| RunnableAssign(mapper={

answer: RunnableBinding(bound=RunnableBinding(bound=RunnableAssign(mapper={
context: RunnableLambda(format_docs)

}), kwargs={}, config={'run_name': 'format_inputs'}, config_factories=[])
| ChatPromptTemplate(input_variables=['context', 'input'], input_types={}, partial_variables={}, 

messages=[SystemMessagePromptTemplate(prompt=PromptTemplate(input_variables=['context'], input_types={}, partial_variables={}, template="Use the given context to 
answer the question. If you don't know the answer, say you don't know. Use three sentence maximum and keep the answer concise. Context: {context}"), additional_kwargs={}), 
HumanMessagePromptTemplate(prompt=PromptTemplate(input_variables=['input'], input_types={}, partial_variables={}, template='{input}'), additional_kwargs={})])

| Ollama(model='llama3.2:1b')
| StrOutputParser(), kwargs={}, config={'run_name': 'stuff_documents_chain'}, config_factories=[])

}) kwargs={} config={'run_name': 'retrieval_chain'} config_factories=[]

chain
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QA with RAG system
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• Test QA chain with some sample questions by calling chain.invoke().
• We only need to give input to the chain.

RAG Tutorial 1 
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