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Introduction to Artificial Intelligence

• What is Artificial Intelligence?

• Artificial Intelligence: How does it work?

• Artificial Intelligence: Key Milestones

• Artificial Intelligence: Current Achievements

• Generative AI



What is Artificial Intelligence?

Artificial Intelligence (Artificial Intelligence, AI)

A field of research that enables machines to possess human-like abilities.

Proposed at: Dartmouth Conference (1956)
Summer Research Project on Artificial Intelligence

…

John McCarthy Allen NewellClaude ShannonMarvin Minsky





WHAT SPECIAL ABILITIES 

DO HUMANS HAVE?

What is Artificial Intelligence?



What is Artificial Intelligence?

Vision from around ~1950
01 Language ability

02 Vision and percepLon

03 Communication through speech

Understanding text, summarizing documents, writing

Understanding images and videos

Speech recogniOon and generaOon



What is Artificial Intelligence?

Vision from around ~1950
04 Knowledge RepresentaLon and Reasoning

Reasoning is the weakest capability and is currently receiving 
significant attention from the research community.

Performing a transformation chain:

Data → Information → Knowledge → Intelligence

Reasoning based on knowledge



What is Artificial Intelligence?

Vision from around ~1950
05 Language ability

06 Learning Capability 

Carrying out intelligent actions:
expressing emotions, walking, standing, running, 
jumping, coordination, controlling vehicles and flying 
devices, etc.

Learning from data



What is Artificial Intelligence?

ArLficial Intelligence vs Human Intelligence

Artificial IntelligenceHuman

6Machine 
learning

1
2 3 4

5

Learning (item 6) is a foundational skill
that enables the development of other 

skills (items 1–5)

Emphasis on learning
• Vietnam: Learn, 

Learn more, Keep 
learning

• USA (ABET 
Standard): Lifelong 
learning



Artificial Intelligence?

How? (supporting elements are needed)

Supportive elementsHuman abilities

AI

Vison
Speech and 

Hearing
Use of symbols:

Reading, Writing,
Understanding

Action
(Robotics

)

Learning

Big
Data

GPU

Reasoning

Computational devices�

Training data�



Artificial Intelligence?

How? (computaLonal model)

Data, Input:
• Images; Text;
• Other types 

of signals

GPU:

Artificial 
Intelligence

(Computational model)

Output:
• Data
• Actions



Artificial Intelligence?

How? (computational model)

Data, Input:
• Images; Text;
• Other types 

of signals

GPU:

Artificial 
Intelligence

(Computational model)

Output:
• Data
• Actions

x

AI: function
Y = F(x)

Y
F(x)
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Milestones

2012

2017

2022

2025



2012

2017

2022

2025

Convolutional Neural Networks (CNNs), model: AlexNet

Transformer computation block, attention mechanism

The Start of a Paradigm Shift:
• Unification of computational techniques:

AI models represented as computational graphs
(replacing many disparate traditional methods)

• Use of 1D, 2D, and 3D convolutions
for processing various signal types

Beginning of a Trend:
• Unification of data structure formats

(text, images, time-series, etc.)
• Emphasis on self-supervised learning

to address the challenges of manual labeling



2012

2017

2022

2025

November 30, 2022:
The first AI version capable of using 
language was introduced to the public

ChatGPT was introduced for the first time
January 20, 2025:
DeepSeek-R1 was released (marking 
the trend of low-cost AI)

Beginning of a Trend:
• Unification of data structure formats

(text, images, time-series, etc.)
• Emphasis on self-supervised learning

to address the challenges of manual labeling
Transformer computation block, attention mechanism
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The rise of generative AI
Generative AI could
• Add $2.6-$4.4 trillion annually

to the economy1

• Raise global GDP by 7% in 
the next 1 0 years2

• Impact 10% of the tasks 
carried out daily by 80% of 
workers3Q1 Q2 Q3 Q4 Q1 Q2Q3 Q4

2021
Source: Reuters

2022 2023

ChatGPT 
launch



19 19

What is generative AI

Artificial intelligence systems that can produce high
quality content, specifically text, images, and audio.
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Generative AI can also be a tool
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AI is every where

AI technology
Example

sWeb search

Fraud detection

Recommender
system

Google, Bing
Credit card
payments Amazon,
Netflix
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Generative Image and Video

A beautiful, pastoral mountain scene. Two cute kittens playing (DALL-
E) Landscape painting style (Midjourney)



HOW GEN AI 
WORKS
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AI Techniques

Unsupervised 
learning

Generative AI

Supervised learning 
(labeling things)

AI

Reinforcement 
learning
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Supervised learning

Input (A) Output (B) Application

Email
Ad, user info 

Image, radar info 

X-ray image 

Image of phone 

Audio recording

Restaurant reviews

Spam? (0/1) 

Click? (0/1)

Position of other cars
Diagnosis 

Defect? (0/1) 

Text transcript

Sentiment (pos/neg)

Spam filtering 

Online advertising 

Self-driving car 

Healthcare

Visual inspection 

Speech recognition 

Reputation monitoring
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The trend of supervised learning
P

er
fo

rm
an

ce

Amount of data

Large AI 
models

Small AI 
models
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Large Language Models
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Training an LLM

My favorite food is a

My favorite food is a bagel

My favorite food is a bagel with

My favorite food is a bagel with cream

bagel 

with 

cream 

cheese

LLMs are built by using supervised learning (A→B) to repeatedly predict the next word.

My favorite food is a bagel with cream cheese

Input (A) Output (B)

When we train a very large AI system on a lot of data (hundreds of
billions of words), we get a Large Language Model like ChatGPT.
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Image Generation

A picture of a woman smiling A futuristic city
scene

A cool, happy
robot
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Image Processing

Input (A) Output (B)

Image 1 Image 2 Image 3 Image 4

Image 2

Image 3

Image 4

Image 1

Image 2

Image 3

Input (A)

Noisy 
image

Output (B)
Slightly 

less noisy 
image
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Text and Image

Input (A) Output (B)
Image 2, “red apple”
Image 3, “red apple”
Image 4, “red apple”

Image 1
Image 2
Image 3

Input (A)
Noisy image 
and caption

Output (B)
Slightly 

less noisy 
image

Image 1
“red apple”

Image 2 Image 3 Image 4
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What LLM  can do

I love m y new l lama T-shirt! 
The fabric is so soft.

Complaint: NO 
Department: Apparel

ReadingWriting

I wore m y l lama T-shirt to a
friend’s wedding, and now 
they’re m a d at m e for 
stealing the show.

Complaint: YES 
Department: Apparel

Chatting

Welcome to BettaBurgers!

I’d like a cheeseburger for
delivery!

Awesome. Anything else?

That’s it thanks!

Ok, it’ll be there in 20
minutes. Enjoy!

Is there parking for staff?

Yes, employees can park on 
levels 1and 2 of the office lot. 
You can get a stickerat [...].

Suggest three names for our
new analytics platform

Sure, here are three ideas:
1. NexaInsight
2. Quantivue
3. AnalytiSphere
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LLM disadvantages

• Knowledge Cutoff

• Hallucination

• Structured Data 
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Cutoff Knowledge
An LLM’s knowledge of the world is frozen at the time of its training

• A model trained on data scraped from internet in January 2022
has no information about more recent events

What was the highest 
grossing film of 2022?

As of January 2022,I don't have
data on the highest- grossing
movie for that year.

Avatar: The Way of Water
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Hallucination

Give me three quotes that Shakespeare 
wrote about Beyonce

1. Her vocals shine like the sun.
2. All hail the queen, she is most worthy of

love.
3. Such a voice, so electric and alive,

none else can compare!

Hallucination
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Generative AI does not work well with structured 
(tabular) data

Home prices Purchases on website
size 

(square feet)
price 

(1000$)

523
645
708
1034
2290
2545

100
150
200
300
350
440

A B
Use supervised learning (A → B)
to estimate price.

user ID time price ($) purchased

4783 Jan 21 08:15.20 7.95 yes

3893 March 3 11:13:.5 10.00 yes

8384 June 11 14:15.05 9.50 no

0931 Aug 2 20:30.55 12.90 yes

A B



GEN AI 
PROJECTS
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Lifecycle of Generative AI projects

Build/improve 
system

Internal 
evaluation

Deploy and 
monitorScope project

Classify the sentiment of
the following review as
either positive or 
negative:

My miso ramen tasted 
like tonkotsu ramen.

Positive

Initially a prototype,
that we will improve
over time
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GenAI applications

Proofreading
Summarizing an article
Summarizing call center conversations
Customer email analysis
Reputation monitoring

Developing sales strategy
Writing a press release
Translation

Writing Reading
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Chatbots
How can I vacation in Paris
inexpensively?

Here are some ideas to 
save money in Paris:
1.Eat at bakeries
2. Take metro, not taxis
3. Visit free attractions […]

I’m nervous about my big 
presentation at work…

It’s natural to feel nervous.
What worries you most?

That I’ll forget what to say…

You aren’t alone! Here are
some tips that may help:
1.Use index cards.
2. Picture a friend in the
room to present to […]

Career coach

What can I make with the 
following ingredients?
Pasta, eggs, lemons, ham

Here’s a recipe you can 
make with those 
ingredients:
Ham and Lemon 
Carbonara
Instructions:
1. Cook pasta
2. Whisk eggs, lemon juice
and zest in bowl […]

Recipe ideasTrip planner
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Technology Options

Adapt L LMto your taskGive L LM access to external data
sources

Retrieval Augmented 
Generation

Fine-tuning LLM

Train L LMfrom scratch

Pre-training LLM
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Retrieval Augemented Generation

Is there parking for employees?

I need more specific information
about your workplace to answer that
question.

Is there parking for employees?

Yes, employees can park on levels 1
and 2
of the office lot. You can get a sticker at
[…]

General Chatbot Chatbot withRAG
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Pretraining and Finetuning

Output (B)
bagel

with 

cream 

cheese

Pretraining

My favorite food is a bagel with cream cheese

Input (A)

My favorite food is a

My favorite food is a bagel

My favorite food is a bagel with

My favorite food is a bagel with cream

Learns from 100Bs of words

Input (A)
What

What a

What a wonderful

What a wonderful chocolate

a

wonderful

chocolate

cake

Fine-tuning

What a wonderful chocolate cake
The novel was thrilling

Output (B)

Learns from 1000s to 10,000s of words



AI Agents



AI Agents

In the Generative AI context, 
Agents are representative of 
an Autonomous Agent that 
can execute complex tasks, 
e.g., 
•
•
•
•
•

-make a sale, -plan a trip, -
make a flight booking, -
book a contractor to do a 
house job, -order a pizza.



Agentic AI in the News



Agentic AI Evolution



Agentic AI capabilities –Task Decomposition



Agentic AI capabilities –Memory Management



Agentic AI capabilities –Reflect & Adapt



Agentic AI Use-case: Funds Email Marketing Campaign 



Gen AI Architecture Patterns –APIs & Embedded Gen AI



Gen AI Architecture Patterns –Retrieval-Augmented-
Generation (RAG)
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A vector database is a type of database that indexes and stores vector
embeddings for fast retrieval and similarity search, with capabilities like
CRUD operations, metadata filtering, and horizontal scaling.

Do Vu Gia Long Short Title January 
2025
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Vector Database

LLM AgentNguyen Song 
Thien Long

LLM Agent Februar
y 2025
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Do Vu Gia Long Short Title January 
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LLM AgentNguyen Song 
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RAG vs AI Agent

LLMRetriever

AI Agent Database

Web 
Search

Tools

RAG

Agent



LLM OS



What is MCP?

Model Context Protocol (MCP) is an open protocol that standardizes how

applications provide context to LLMs. Think of MCP like a USB-C port for AI

applications. MCP provides a standardized way to connect AI models to

different data sources and tools.

MCP follows a client-server architecture where a host application can connect 

to multiple servers:



Case Study: System overview



Inference pipeline



Use cases

Case 1 – Clear & Specific Query

Detects that required info slot is already complete → triggers a single

retrieval call and answers immediately.



Use cases

Case 2 – Broad or Vague Query

Sees missing detail, does a quick exploratory search, then asks user a clarifying
question to narrow scope. Iterates clarify → targeted search → answer until
scope is specific enough, then delivers the response.



DEMO
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Thank you
https://www.cse.hcmut.edu.vn/


