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Building AI Applications on your 
MySQL Database



Developer Ecosystem



Copyright © 2024, Oracle and/or its affiliates 

State of the developer ecosystem  2025
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State of the AI ecosystem  2025



MySQL MCP Server

Streamlining Data Innovation with Integrated Tools
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MCP to connect your LLM to your database
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MCP (Model Context Protocol) is an open-source standard for connecting AI applications to external systems.

AI applications like Claude or ChatGPT can connect to data sources like a database enabling them to access key 
information and perform tasks.

As an example, enterprise chatbots can connect to multiple databases across an organization empowering users to 
analyze data using chat.



MCP Architecture
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MCP follows a client-server architecture where an MCP host — an AI application like Claude code or ChatGPT — 
establishes connections to one or more MCP servers.

The key participants in the MCP architecture are:

• MCP Host: The AI application that coordinates and manages one or multiple MCP clients
• MCP Client: A component that maintains a connection to an MCP server and obtains context from an MCP 

server for the MCP host to use
• MCP Server: A program that provides context to MCP clients



MCP Primitives 
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MCP primitives are the most important concept within MCP. They define what 
clients and servers can offer each other. 

These primitives specify the types of contextual information that can be shared with 
AI applications and the range of actions that can be performed.



MySQL Open Source MCP Server 
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Connects to two MCP servers

• MySQL AI MCP Server for booking and 
managing hotel reservations in a travel 
agency
• execute_sql_tool

• list_tables

• get_table_info

• …

• Amadeus MCP Server for searching flights

MCP Server for Travel Agent
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Amadeus API



Travel Agency Backend
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 HOTELS
Master directory containing 10 hotels 
across major US cities with ratings 
and amenities

 ROOM_TYPES
Inventory catalog defining 23 
different room configurations with 
capacity and availability counts for 
each hotel

 BOOKINGS
Customer reservations with guest 
details, dates, pricing and status 
tracking.

 ROOM_AVAILABILITY
Real-time pricing and inventory 
tracking available rooms based on 
demand.

 SearchHotels
Hotel search with filters for location, 
dates, capacity and pricing

 MakeReservation
Complete booking workflow with 
inventory management and pricing 
calculation

 CancelReservation
Cancellation processing with 
automatic inventory restoration

Tables in the BOOKING database Utility procedures



Demo time
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Demo time
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MySQL Studio
Streamlining Data Innovation with Integrated Tools
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MySQL Studio
Streamlining Data Innovation with Integrated Tools

Integrated Environment – Everything (SQL, AI Chats 
and notebooks) runs in OCI; no installs, plugins, or 
setups.

Jupyter Compatible – Import existing notebooks and 
run Python and SQL natively.

Project Organization – Manages SQL scripts, AI 
interactions, and data files cohesively within projects.

 AI Assistance - Natural language queries, explanations 
which speeds up everyday work.
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MySQL Studio
Lowering the Barriers

• Simplifies migration from on-prem to cloud (same console 
as MySQL AI)

• No need to setup and bring other tools to use the 
database

• Curating collection of built-in notebook guides to get 
started quickly with advance data-plane features

• Integrated SQL, AI assistance, and visualization reduce 
tool sprawl and context switching

• Enables organizations to quickly unlock analytics and 
performance benefits
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Supported Databases

• MySQL 8.0.41 -> 9.6.0 (and beyond)

Supported deployments

• > 9.4.1 needed for Generative AI

• HeatWave cluster needed for:

• Generative AI

• AutoML

• NL2SQL

• AI Assistance



SQL

• Database Objects Explorer

• Quickly view schemas, view, procedures…

• Built in snippets to accomplish tasks and learn about MySQL

• Create database, users and tables

• View sample from a table

• NL2SQL to explore data quickly

• Visualize the results

• Query history

• Async task viewer / explorer

• Explain queries
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AI Chat

• Chat with unstructured data

• RAG

• Filter which vector stores to query

• View citations

• Save chats for later

• Import / export chats
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Python Notebooks

• Jupyter compatible

• Customers can bring their own notebooks

• Set of common ML/DS libraries

• Pandas, numpy, Ibis and mysql connector

• Ipywdgets / ipecharts

• Build mini apps right in the console

• Expose full Apache Echarts library

• Curated Notebook Guide

• Comprehensive set of guides
• Building mini apps / chatbots
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MySQL AI
Making the MySQL database AI native
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MySQL AI
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Option of MySQL Enterprise Edition and provides built-in predictive and  generative AI capabilities, 
including automated machine learning,  in built LLMs,  and a vector store.



Vectors or Embeddings
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Data

Data of any kind – images, text, 
documents, audio …

• LM  is used to generate VECTORs corresponding to 
user data

• A VECTOR an array of numbers is a coordinate in 
multi-dimensional space

• Finding mathematical distance between two 
VECTORS is similarity search



Esteemed 
scientists

Nobel-prize

Marie Curie

Max Planck

circa 1899

year 1901

turn of the 
century

Distance function enables semantic search
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Louis 
Armstrong

1950

far away in 
vector space

far away in 
vector space

Vector Space • Documents with articles about physics experiments 
are stored in HeatWave Vector Store (info mapped to 
Vector Space)

• Each point represents vector embedding of data. Data 
similar in semantic meaning are closer in Vector Space

• DISTANCE function measures the distance between 
points in the Vector Space

• Enables searching data semantically, instead of 
traditional SQL search which directly compares data 
values

• E.g. “Esteemed scientist” search key word is 
contextually close to Max Planck or Marie Curie



New vector datatype in HeatWave & in MySQL
VECTOR is a first-class citizen now

New distance function for similarity search

• L2/EUCLIDIAN
• COSINE
• DOT

mysql> CREATE TABLE wikipedia (

title VARCHAR(1024),
page_data TEXT,
page_url TEXT,

page_embedding VECTOR(1024));

mysql> SELECT page_url,

       DISTANCE(page_embedding,  
  @query_embedding, “COSINE")
  as distance

       FROM wikipedia
       ORDER by distance DESC LIMIT 10;

Vector as 

first-class 
data type

MySQL query 

syntax
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MySQL AI on the cloud 
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Applications

HeatWave

Object store

Pretrained models

In-database LLM

Natural language 

question

Natural language 

response

Augmented 
prompt

Vector Store

HeatWave Chat

> CALL sys.ML_RAG(“What is the reimbursement process?", @NL_response, 

@optional_search_parameters);

Embedding 
Generation

HeatWave 
AutoML



Create a vector store
All system resources are optimized by HeatWave

HeatWave StorageCustomer Bucket HeatWave Cluster

Vector Store table
OIT 

Parser 

OIT 
Parser 

OIT 
Parser 

Encoder 
document_name segment embedding

a.pdf Hello World [1.0, 2.0, ..]

a.pdf Program [0.5, 3.5, ..]

a.pdf MySQL is.. [0.5, 3.5, ..]

b.pdf
Quick brown 

..
[1.0, 2.0, ..]

b.pdf Game on [0.5, 3.5, ..]
Distribute 

across cluster

Segmenter

Segmenter

Segmenter

Encoder 

Encoder 

Faster than generating vector store at the application layer
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Demo
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