
Get Ahead : From QA/DevOps/SWE to AI 
Engineer
Welcome, aspiring AI Engineers, to the future. This roadmap is your guide through the path of the 
AI revolution. Whether you're a QA specialist debugging the matrix, a DevOps engineer building the 
city's infrastructure, or a software engineer crafting its very code, your journey to becoming an AI 
engineer starts now. Prepare to transcend your current expertise and unlock the power of 
intelligent systems, building the next generation of AI wonders.



Module 0: The Digital Foundation 3 
Rewiring Your Core
Before you plunge into the deep end of AI, we'll calibrate your core systems. This module is 
designed to bridge the gap from traditional programming paradigms to the agile world of AI 
development. Think of it as upgrading your operating system for a new reality.

Java to Python: The Language Shift
Python is the lingua franca of AI. 
Understand its syntax, paradigms, and why 
it's the preferred choice for machine 
learning and data science. We'll highlight 
the key differences and efficiencies 
compared to Java, making your transition 
seamless.

FastAPI: Crafting Neural Interfaces
Learn to build lightning-fast REST API 
endpoints. FastAPI is crucial for exposing 
your AI models and applications to the 
wider digital ecosystem, ensuring seamless 
integration and high performance for your 
future cybernetic creations.

Data Modeling & Supabase: 
Architects of Data
Master the art of data modeling and 
database creation using Supabase. A solid 
understanding of data architecture is 
fundamental for managing the vast 
datasets that fuel AI, enabling you to 
design efficient and scalable data solutions.

SQLAlchemy & Pydantic: Building 
Persistent Realms
Integrate SQLAlchemy for robust database 
interactions and Pydantic for data 
validation. These tools ensure your 
applications are not only powerful but also 
maintain data integrity and consistency, 
forming the bedrock of your persistent AI 
systems.



Module 1: Core Concepts & Setup 3 
Initiating the AI Protocol
Now that your foundation is solid, it's time to boot up the core AI protocols. This module introduces 
you to the fundamental concepts of Large Language Models (LLMs) and the groundbreaking 
LangChain framework, setting the stage for direct interaction with artificial intelligence.

Prompt Engineering 101
Discover the art of crafting effective prompts for 
LLMs. Learn to use PromptTemplate to create 
dynamic inputs, guiding the AI to generate 
precise and desirable outputs. This is your first 
step in communicating with the machines.

App with LLM Integration
Build your first application with an integrated 
LLM function. You'll create a single endpoint 
that leverages AI, giving you hands-on 
experience in bringing intelligence into your 
code.

What is LangChain & Why Use It?
Unpack the architecture of LLM applications 
and understand why LangChain is the 
framework of choice for building complex, 
context-aware AI systems. It's the skeleton upon 
which advanced AI is built.

Installing LangChain + LLMs
Get hands-on with the installation process. 
Launch your very first LangChain application 
and witness the power of LLMs in action. This is 
where your theoretical knowledge takes its first 
flight.



Module 2: Working with Data 3 Fueling the 
Neural Network
Data is the lifeblood of AI. In this module, you'll learn how to feed the neural network by acquiring, 
processing, and storing vast quantities of information. From unstructured documents to efficient 
vector databases, you'll become a master of data alchemy.

1 LangChain Core Abstractions
Dive into LangChain's fundamental building blocks: chains for sequential operations, 
memory for conversational context, tools for external interactions, and agents for intelligent 
decision-making.

2 Loaders: PDF, Notion, CSV, APIs
Discover how to load and parse unstructured data from diverse sources like PDFs, Notion 
pages, CSV files, and various APIs. This is crucial for equipping your AI with a comprehensive 
understanding of the digital world.

3 Text Splitters & Metadata
Learn advanced techniques for splitting large documents into manageable chunks while 
preserving crucial metadata. This optimization ensures efficient retrieval and processing by 
your AI models, preventing information overload.

4 Embeddings: OpenAI, HuggingFace
Understand how text is transformed into numerical vectors (embeddings) using powerful 
models from OpenAI and HuggingFace. These embeddings enable semantic understanding 
and similarity search, forming the basis of intelligent data retrieval.

5 Vector DBs: PGVector, FAISS, Chroma, Pinecone
Explore and utilize various vector databases like PGVector, FAISS, Chroma, and Pinecone. 
Learn to store and efficiently query embedded documents, creating lightning-fast semantic 
search capabilities for your AI applications.



Module 3: Retrieval-Augmented 
Generation (RAG) 3 Unlocking Contextual 
Intelligence
This module is where the real magic of AI begins to unfold. You'll learn to build sophisticated RAG 
systems that empower LLMs to answer questions from specific documents, vastly improving their 
accuracy and reducing "hallucinations." This is about making AI truly intelligent, not just 
conversational.

Dive into the mechanics of RAG, 
understanding how it combines the power of 
information retrieval with generative AI. This 
synergy allows your models to pull relevant 
data from vast knowledge bases and 
synthesize accurate, context-rich responses.

Building Basic RAG

Construct your first RAG application. This 
foundational step will allow your AI to answer 
questions directly from a document you 
provide, showcasing its ability to learn and 
articulate information from a specific source.

Advanced Retrieval 
Techniques
Master sophisticated 
methods such as metadata 
filters, multi-query 
generation, and reranking 
algorithms to optimize 
information retrieval and 
ensure the most relevant 
data is presented to the 
LLM.

Hybrid Search
Combine the strengths of 
traditional keyword search 
with modern semantic 
search techniques. Hybrid 
search significantly 
enhances the precision 
and recall of your RAG 
systems, covering all bases.

Evaluation of RAG 
Systems
Learn to rigorously test 
your RAG applications for 
accuracy, latency, and the 
prevention of 
hallucinations. Robust 
evaluation ensures your AI 
systems are reliable and 
trustworthy in real-world 
scenarios.



Module 4: Agents, Tools, and Memory 3 
Creating Autonomous AI
This module pushes the boundaries of AI capabilities by introducing agents capable of reasoning, 
interacting with external tools, and remembering past conversations. You'll transform static LLMs 
into dynamic, adaptive, and truly intelligent entities ready to navigate complex digital 
environments.

LangChain Tools
Equip your AI with external functionalities by 
registering and utilizing various APIs as tools. 
This allows your agents to interact with the 
outside world, from fetching real-time data to 
performing actions.

LangChain Agents
Build sophisticated reasoning agents that 
can interpret prompts, decide which tools to 
use, and execute complex tasks 
autonomously. These agents are the true 
workhorses of advanced AI applications.

Memory Types
Implement various memory types to create 
context-aware chatbots. Enable your AI to 
remember past interactions, maintain 
conversational flow, and personalize 
responses, leading to more natural and 
effective dialogues.

Multi-Tool Agents
Design agents capable of leveraging multiple 
tools simultaneously, such as a calculator for 
computations, a search engine for 
information retrieval, and a retriever for 
internal document access, enhancing their 
problem-solving prowess.



Module 5: LangGraph & Multi-Agent 
Systems 3 Orchestrating the AI Symphony
As AI systems grow more complex, effective orchestration becomes critical. This module introduces 
LangGraph, a powerful framework for defining stateful, branching workflows for your AI agents. 
Learn to conduct a symphony of intelligent entities working in harmony to achieve grander 
objectives.

Intro to LangGraph: Master stateful graph orchestration, allowing you to define precise 
sequences and conditions for your agents' actions, ensuring smooth and predictable AI behavior.

Graph Nodes & Edges: Learn to build intricate workflows with branching logic, enabling your AI 
systems to adapt and respond dynamically to different scenarios, just like a branching neural 
pathway.

Multi-Agent Collaboration: Design multi-role assistants that collaborate seamlessly, each 
specializing in a task while contributing to a larger objective. This unlocks unprecedented levels 
of automation and complexity handling.

Checkpointing, Recovery, Fault Tolerance: Implement robust mechanisms for checkpointing, 
recovery, and fault tolerance. Build production-grade pipelines that can withstand unexpected 
disruptions and ensure continuous operation, critical for resilient AI deployments.



Module 6: Voice AI with VAPI 3 The Sonic 
Interface
The future of interaction is voice. This module brings your AI creations to life through natural 
language conversations using VAPI (Voice AI Platform Interface). You'll learn to design intuitive voice 
agents that can understand, respond, and even initiate actions, opening up a new dimension of 
human-AI collaboration.

Voice AI Capabilities

Real-time speech-to-text and text-
to-speech.

Advanced noise suppression and 
speaker diarization.

Seamless integration with 
LangChain agents.

Intro to VAPI & Voice AI: Understand the 
complete voice pipeline, from audio input to 
intelligent response. Explore VAPI's capabilities 
for creating natural and responsive voice 
interfaces.

Connect VAPI with LangChain Agents: Bridge 
the gap between spoken commands and AI 
execution. Enable your LangChain agents to 
process voice inputs and trigger actions, 
bringing your AI systems into the auditory 
realm.

Call Flow Design: Learn to design intricate call 
scripts with sophisticated context switching 
and memory retention. Craft conversations 
that feel natural, even as users navigate 
complex topics and interruptions.

Voice Agent Use Case Lab: Get hands-on with 
building a complete voice agent. Design a 
system that can call users, gather crucial 
information, and trigger specific actions, 
demonstrating the practical power of voice AI.



Module 7: Productionization 3 Deploying 
Your Digital Brain
Bringing your AI creations to the real world requires robust deployment and vigilant oversight. This 
module covers the critical steps of productionizing your LangChain applications, ensuring they are 
secure, efficient, observable, and ready to make a real impact in the digital landscape.

Deployment Tracing &
Debugging

Security Optimization &
Monitoring

1 LangSmith for 
Tracing & Debugging
Utilize LangSmith to 
visualize token usage 
and trace complex 
LangChain chains. This 
powerful tool provides 
deep insights into your 
AI's behavior, allowing 
for efficient debugging 
and performance 
optimization.

2 Deploying LangChain 
Apps
Learn the practical steps 
of deploying your 
LangChain applications. 
Build a user-facing 
frontend that interacts 
seamlessly with your AI 
backend, making your 
intelligent systems 
accessible to end-users.

3 Secure, Observe, 
Optimize
Implement best 
practices for securing 
API keys, controlling 
operational costs, and 
monitoring logs for 
anomalous behavior. 
Ensure your production 
AI systems are robust, 
cost-effective, and 
always performing 
optimally.



Capstone Demo Presentations: Your AI 
Legacy

This is it 3 the culmination of your journey. The final capstone project is your opportunity to 
synthesize all the knowledge and skills you've acquired, showcasing your ability to design, build, 
and deploy a truly advanced AI system.

Your Final Challenge:

Integrate a sophisticated RAG system for intelligent information retrieval.

Implement complex agents capable of reasoning and tool utilization.

Leverage LangGraph for robust multi-agent orchestration and fault tolerance.

Incorporate VAPI for cutting-edge voice AI interaction.

Develop a compelling user interface to showcase your creation.

Prepare to present your masterpiece, demonstrating your mastery of the AI engineering landscape. 
This project isn't just a demonstration of your skills; it's your first step in shaping the cybernetic 
future.


