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Introduction to Gen AI
Creating the New: What is Generative AI?

AI that generates novel content (text, images, code, audio, 
etc.) vs. just classifying or predicting.



Learns patterns and structures from vast amounts of data.



Examples: Generating marketing copy, writing code, 
creating artwork, synthesizing speech.
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Introduction to Gen AI
Some History

BERT (Encoder-only): Great for understanding context.



GPT Series (Decoder-only): Excellent for text generation, 
follow instructions.



T5 / BART (Encoder-Decoder): Versatile for tasks requiring 
understanding and generation (summarization, translation).
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Introduction to Gen AI
EncorderSome History

BERT (Encoder-only): Great for understanding context.



GPT Series (Decoder-only): Excellent for text generation, 
follow instructions.



T5 / BART (Encoder-Decoder): Versatile for tasks requiring 
understanding and generation (summarization, translation).

Decoder
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Why Go Beyond Pre-trained Models? 
Limitations of Simple Input/Output

Knowledge Gaps
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Why Go Beyond Pre-trained Models? 
Limitations of Simple Input/Output

Limited Action
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Why Go Beyond Pre-trained Models? 
Limitations of Simple Input/Output

Reliability: Prone to hallucination 
without grounding or specific 
guidance.
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Why Go Beyond Pre-trained Models? 
Limitations of Simple Input/Output

Garbage in Garbage Out : Prompt 
engineering is important 
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Enhancing LLM Performance
Enhancing the Core LLM: Agent Enablers

We need to make the underlying Brain ( LLM ) 
Smarter :


Prompt Engineering (PE): Guiding the LLM's 
reasoning.

Retrieval-Augmented Generation (RAG): Providing 
external knowledge.

Fine-Tuning (FT/PEFT): Adapting the LLM's core 
skills/style.
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Enhancing LLM Performance
Prompt Engineering (PE): Guiding the Agent's Thoughts

Crafting effective prompts to control LLM behavior:

System Prompts: Define the agent's overall goal, 
persona, and constraints.

Task Decomposition: Prompts guide the LLM to 
break down complex goals (e.g., "Think step-by-
step...").

Output Formatting: Prompts tell the LLM how to 
format output to match specific specific tool 
format.
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Enhancing LLM Performance
RAG: Giving the Agent External Knowledge
Retrieving relevant data from external sources (docs, 
DBs) and adding it to the prompt at inference time.


How Agents Use It:

As a Tool: An agent can decide to call a "RAG 
Tool" to query a knowledge base (e.g., "Search 
internal docs for Project X details").

Grounding: Reduces hallucinations by 
providing factual context for the agent's 
responses or decisions.


The idea Vector ( in memory ) DBs store data 
embeddings for fast semantic search.
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Enhancing LLM Performance
Fine-Tuning - Parameter-Efficient Fine-Tuning (FT/PEFT): Customizing the 
Agent's Brain
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Enhancing LLM Performance
Fine-Tuning - Parameter-Efficient Fine-Tuning (FT/PEFT): Customizing the 
Agent's Brain
Adapting a pre-trained LLM on specific data to 
improve its performance on particular tasks or adopt 
a certain style/persona.


Why for Agents?

Improve reliability on specific, recurring tasks 
the agent performs.

Embed deep domain knowledge or specific 
formatting rules directly.

Make the agent's core reasoning more 
efficient/accurate for its domain.


PEFT (LoRA/QLoRA): Makes this much more 
efficient (trains only small adapters).

@Chamel Nadir Bouacha
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Enhancing LLM Performance
In business :
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AI Agents: The Futrure
The Agentic Leap: From Response to Action

We need to use it 
effectively !!!

Big Brain LLM
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AI Agents: The Futrure
The Agentic Leap: From Response to Action

We need to use it 
effectively !!!

Orchestration Layer

Big Brain LLM
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AI Agents: The Futrure
The Agentic Leap: From Response to Action

An Agent is a system that uses an AI model ( Big Smart 
Brain ) to interact with its environment in order to achieve 
a user-defined objective. It combines reasoning, 
planning, and the execution of actions (often via external 
tools) to fulfill tasks.

Orchestration Layer
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AI Agents: The Futrure
The Agentic Leap: From Response to Action

The orchestration Layer is what makes the agent able 
to manage the interaction between LLM, Tools, and 
Memory.

Executes the planning/action cycle.

Orchestration Layer
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AI Agents: The Futrure
The Agentic Leap: From Response to Action

Imagine an agent is a human :

LLM is the brain Tools Are the Hands
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AI Agents: The Futrure
The Agentic Leap: From Response to Action

Imagine an agent is a human :

Orchestration Layer is 
the nervous systemLLM is the brain Tools Are the Hands
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AI Agents: The Futrure

VS
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AI Agents: The Futrure
Anatomy of an Agent: Core Components
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AI Agents: The Futrure
Agent Reasoning: Planning & Decision Making

The LLM Core doesn't just generate text; it plans.

Given a goal, it needs to decide:


What steps are needed?

Which tool (if any) is best for the current step?

What information does that tool need?

How should I interpret the tool's output?


Common techniques guide this planning. ReAct , COT , TOT
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AI Agents: The Futrure
The ReAct Framework: Reason + Act Cycle
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AI Agents: The Futrure
The ReAct Framework: Reason + Act Cycle

Observation (O): Initial query or result from 
previous action.

Thought (T): LLM analyzes Observation, 
considers the goal, plans the next step, and 
decides if a tool is needed. (Self-correction can 
happen here).

Action (A): LLM outputs the chosen Tool + Input 
arguments (e.g., Search("latest AI agent 
research")).

Observation (O): System executes the Action, 
gets the result (e.g., search results text), and 
feeds it back.

Repeat T-A-O until Thought determines the final 
answer is ready.
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AI Agents: The Futrure
When to use agents / when to avoid them
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AI Agents: The Futrure
When to use agents / when to avoid them

Agents are useful when you need an LLM to determine the workflow of an app. But they’re often overkill.
If you know the exact workflow of your app , relying on an agentic system is a mistake 
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AI Agents: The Futrure
When to use agents / when to avoid them

Agents are useful when you need an LLM to determine the workflow of an app. But they’re often overkill.
If you know the exact workflow of your app , relying on an agentic system is a mistake 

Example : you have a company , and in your website the users. 



Want some knowledge on the trips? ⇒ give them access to a search bar to search your knowledge base

Wants to talk to sales? ⇒ let them type in a contact form.
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AI Agents: The Futrure
When to use agents / when to avoid them

If that deterministic workflow fits all queries, by all means just code everything! This will give 
you a 100% reliable system with no risk of error introduced by letting unpredictable LLMs 
meddle in your workflow.
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When to use agents / when to avoid them

If that deterministic workflow fits all queries, by all means just code everything! This will give 
you a 100% reliable system with no risk of error introduced by letting unpredictable LLMs 
meddle in your workflow.

Flexibility

AI agent 
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Evaluation, Limitations & Future
Evaluating Agents: Beyond Accuracy
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Evaluation, Limitations & Future
Evaluating Agents: Beyond Accuracy

More complex than evaluating simple LLM outputs.

Goal Completion, Task Success Rate, Trajectory 
Quality (efficiency, correctness of steps/tool use), 
Robustness to errors, Cost.

Requires benchmarks, human oversight, analysis of 
intermediate steps.
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Evaluation, Limitations & Future
Evaluating Agents: Beyond Accuracy

More complex than evaluating simple LLM outputs.

Goal Completion, Task Success Rate, Trajectory 
Quality (efficiency, correctness of steps/tool use), 
Robustness to errors, Cost.

Requires benchmarks, human oversight, analysis of 
intermediate steps.

Benchmarks : BFCL, τ-bench, PlanBench, 
AgentBench, DBAStep

LLMs as judges

VS
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Frameworks
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Frameworks

And more ...
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Conclusion
The future is agentic — and you must be too!

100
@Chamel Nadir Bouacha



Agentic Al for Developers May 6th, 2025

What’s left to cover 

Tool Selection & Execution

Memory

Multi-Agent Systems

Agentic RAG

AgentOps


 

101
@Chamel Nadir Bouacha



Agentic Al for Developers May 6th, 2025

Resources & Further Learning
https://langchain-ai.github.io/langgraph/tutorials/

introduction/

https://huggingface.co/learn/agents-course/unit0/
introduction

https://www.ibm.com/think/topics/parameter-efficient-
fine-tuning

https://www.linkedin.com/feed/update/
urn:li:activity:7322560318465892352/

https://github.com/Chamiln17/generative-ai-for-beginners/
tree/main/01-introduction-to-genai


and more ...
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Q&A
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