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What we covered in the previous presentation?

Artificial Intelligence (AI) is the ability of 
computer systems to perform tasks that 
usually require human intelligence, like 

learning, problem-solving, reasoning, 
perception, and language understanding, 
often by learning from vast amounts of 
data rather than explicit programming.

AI systems create models from data to 
recognize patterns, make predictions, 

automate complex processes, and 
improve performance over time

Artificial 
Intelligence

• Learning: AI learns from data, identifying patterns 
and improving its responses, similar to how a child 
learns to recognize objects.

• Machine Learning (ML): A core AI technique where 
systems learn from data to find patterns (e.g., 
recognizing cats in pictures after seeing many 
examples). 

• Deep Learning: Uses artificial neural networks, 
modeled on the human brain, to process 
information and solve complex problems.
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Search for
Uruk (first city of knowledge)
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With Cloud …
infinite storage
Infinite memory
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Infinite GPU

We moved into the Age of the Artificial Intelligence, 

“Semantic Search”, Cosine Similarity, Transformers.

What exactly is a “Semantic Search”?
Semantic search is an AI-powered search method that 
goes beyond simple keyword matching to understand 

the intent and context of a user's query, delivering 
more relevant results by grasping the meaning behind 

the words, similar to how a human understands 
language. It uses Natural Language Processing (NLP) 
and Machine Learning to interpret queries in natural 
language, considering relationships between words, 

synonyms, location, and history, rather than just looking 
for exact keyword hits. 
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What we covered in the previous presentation?6
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GPT is a specific LLM developed by OpenAI which is primarily used as a text-generating tool



Reality-101
All we have built is this…
Given a set of tokens, the engine (LLM) based on what it 
has been trained in the past can make an intelligent 
guess at the next word or pattern!

?

State of 
LLMs Today!



Learn More



Retrieval-
Augmented 
Generation 
(RAG)

Semantic-Search 

Trained With Your Data





Retrieval-Augmented Generation (RAG)

{ Retrieval } { Generation }

1. LangChain: The Framework for Linear 
Workflows

What it is: A foundational software development 
framework that connects LLMs with external data 
sources, tools, and memory. It provides modular, 
reusable components (chains) to build applications 
rapidly.

Best Use Cases:
Retrieval-Augmented Generation 
(RAG): Connecting LLMs to private data for 
answering questions.
Simple Chatbots: Linear question-and-
answering systems.
Data Transformation: Summarizing text, 
extracting data, or simple API interactions.

Key Strength: Prototyping and building simple, 
structured applications, like a sequential "chain".

Other RAG Tools

LlamaIndex: Specifically designed for 
RAG, it excels at ingestion, structuring, 
and accessing private data sources (PDFs, 
SQL, APIs). It is highly efficient for 
Retrieval-Augmented Generation-heavy 
applications.

Haystack (by deepset): An open-source 
framework ideal for building production-
ready RAG pipelines and search systems, 
featuring strong connectors for document 
stores like Elasticsearch and FAISS.

RAGFlow: A RAG engine that offers 
advanced document parsing, focusing on 
accurate, deeply-researched, and 
structured answers with visual citations.

Flowise: A UI-based, low-code tool that 
allows users to build RAG applications, 
chatbots, and agents visually.

CrewAI: Focused on orchestrating role-
based, autonomous agent teams, ideal for 
complex multi-agent workflows.

PydanticAI: A framework focused on 
type-safe, enterprise-level application 
development.

Mastra: A TypeScript-based framework 
for building RAG systems that integrates 
directly into application code.

Cloud-Native Tools: Azure OpenAI/AI 
Search, Vertex AI Agent Builder, and AWS 
Bedrock AgentCore are strong options for 
established cloud ecosystems.

{ Data Ingestion & Indexing }

https://www.langchain.com/langchain
https://www.llamaindex.ai/
https://www.google.com/search?q=Haystack&oq=what+tools+are+there+for+RAG+other+than+langchain&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAtIBCTEyNjg3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjrurORxdySAxVcl4kEHQWfJ1sQgK4QegQIAxAC
https://www.google.com/search?q=RAGFlow&oq=what+tools+are+there+for+RAG+other+than+langchain&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAtIBCTEyNjg3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjrurORxdySAxVcl4kEHQWfJ1sQgK4QegQIAxAE
https://www.google.com/search?q=Flowise&oq=what+tools+are+there+for+RAG+other+than+langchain&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAtIBCTEyNjg3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjrurORxdySAxVcl4kEHQWfJ1sQgK4QegQIAxAG
https://www.google.com/search?q=CrewAI&oq=what+tools+are+there+for+RAG+other+than+langchain&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAtIBCTEyNjg3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjrurORxdySAxVcl4kEHQWfJ1sQgK4QegQIAxAI
https://www.google.com/search?q=PydanticAI&oq=what+tools+are+there+for+RAG+other+than+langchain&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAtIBCTEyNjg3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjrurORxdySAxVcl4kEHQWfJ1sQgK4QegQIAxAK
https://www.google.com/search?q=Mastra&oq=what+tools+are+there+for+RAG+other+than+langchain&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAtIBCTEyNjg3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjrurORxdySAxVcl4kEHQWfJ1sQgK4QegQIAxAM
https://www.google.com/search?q=Azure+OpenAI%2FAI+Search&oq=what+tools+are+there+for+RAG+other+than+langchain&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAtIBCTEyNjg3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjrurORxdySAxVcl4kEHQWfJ1sQgK4QegQIAxAO
https://www.google.com/search?q=Azure+OpenAI%2FAI+Search&oq=what+tools+are+there+for+RAG+other+than+langchain&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAtIBCTEyNjg3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjrurORxdySAxVcl4kEHQWfJ1sQgK4QegQIAxAO
https://www.google.com/search?q=Vertex+AI+Agent+Builder&oq=what+tools+are+there+for+RAG+other+than+langchain&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAtIBCTEyNjg3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjrurORxdySAxVcl4kEHQWfJ1sQgK4QegQIAxAP
https://www.google.com/search?q=AWS+Bedrock+AgentCore&oq=what+tools+are+there+for+RAG+other+than+langchain&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAtIBCTEyNjg3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjrurORxdySAxVcl4kEHQWfJ1sQgK4QegQIAxAQ
https://www.google.com/search?q=AWS+Bedrock+AgentCore&oq=what+tools+are+there+for+RAG+other+than+langchain&gs_lcrp=EgZjaHJvbWUqBwgBECEYoAEyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRiPAtIBCTEyNjg3ajBqN6gCALACAA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjrurORxdySAxVcl4kEHQWfJ1sQgK4QegQIAxAQ


















RAG

RAG Implementation using LangChain, 
OpenAI, [ChromaDB or SingleStore]









RAG

RAG as an Agent



RAG

Using Local Tools

Source Code Not Shared For This Example.
Only for demonstrating simplistic use-case



RAG



RAG







Agentic 
Systems
(MCP/A2A)
Autonomous Planning, Reasoning, 
and using Tools to complete tasks 
without human supervision































a2a-protocol.org
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