
The following is intended to outline our general product 
direction. It is intended for information purposes only, and may 
not be incorporated into any contract. It is not a commitment to 
deliver any material, code, or functionality, and should not be 
relied upon in making purchasing decisions. The development, 
release, timing, and pricing of any features or functionality 
described for Oracle’s products may change and remains at the 
sole discretion of Oracle Corporation.
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Oracle Database

23c
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Announcing Oracle Database 23c – The next Long Term Support Release 
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Projected Database Release and Support Timeline

• Innovation Release - 2 years of Premier Support, and no Extended Support
• Long Term Release - 5 years of Premier Support, and 3 years of Extended Support
• Always refer to MOS Note: Release Schedule of Current Database Releases (Doc ID 742060.1)
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Distinguished Product Manager
Oracle Database Development
@dominic_giles

Enabling Generative AI
with Oracle AI Vector Search 
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Dominic Giles
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What is similarity?
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We are all very comfortable as human beings judging similarity

Orange Tangerine
Are these two fruits similar?
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Much more challenging to teach a computer what similarity is

Orange Tangerine
Are these two fruits similar?
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Much more challenging to teach a computer what similarity is

Moby Dick Finding Nemo
Are these books similar?
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And yet we seemingly have….
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Let’s clear up some
terminology….

Straight to a Demo….
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Best Document Database

Oracle Database with JSON Duality

Game-Changing Technologies Coming Soon
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Best Multicloud Database

Oracle Database@Azure and others…

Best AI Database

Oracle Database with AI Vector Search

Best Graph Database

Oracle Database with Native Graph

AI



Best Document Database

Oracle Database with JSON Duality

Game-Changing Technologies Coming Soon
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Best Multicloud Database

Oracle Database@Azure and others…

Best AI Database

Oracle Database with AI Vector Search

Best Graph Database

Oracle Database with Native Graph

AI



Oracle Database is a Machine Learning Engine

Oracle makes it simple to make data-driven predictions

• Use declarative SQL to build models and run Machine Learning directly on business data

Over 30 in-database parallel and scalable ML algorithms

• Eliminates costly, risky, and slow data movement to separate ML engine 
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Business Use Case ML Technique Oracle ML Algorithms
Customer Loyalty and Retention Classification SVM, GLM, Random Forest, XGBoost, et al.

Customer Segmentation Clustering
Classification

K-Means, Expectation Maximization
Decision Tree

Demand Forecasting Time Series
Regression

Exponential Smooth
SVM, GLM, Neural Networks, XGBoost

Cross-sell / Up-sell Association Rules
Classification

A priori 
SVM, GLM, Random Forest, XGBoost, et al.

Credit Risk Regression
Classification

SVM, GLM, Neural Networks, XGBoost
SVM, GLM, Random Forest, XGBoost, et al.

Continuously 
Enhanced for 
over 20 years



Oracle AI Vector Search
Example of importing ONNX (Open Neural Network eXchange) embedding model from Object Storage

DECLARE
  model_source BLOB := NULL;
BEGIN
   model_source := DBMS_CLOUD.get_object(
      credential_name => 'OBJ_STORE_CRED',
      object_uri      => 'https://objectstorage…bucketname/o/resnet50bundle.onnx’);

  DBMS_DATA_MINING.import_onnx_model(
    model_name => "resnet50", 
    model_data => model_source,
    metadata   => JSON('{ function : "embedding" }')
);
END;   
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A new technology called
AI Vector Search enables 

semantic searches on unstructured data

3342162150
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A vector is a sequence of numbers, 
called dimensions, used to capture the 
important “features” of the data

Vectors represent the semantic content
of data, not the actual words in a 
document or pixels in an image

Vector

33
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50

Vectors are used in AI to encode unstructured 
data such as images, documents, videos, etc.



Resume

Example: The features for a resume could be

Each dimension 
(number), represents a 
different feature of the 
resume

Vector Features

Note: Features determined by actual AI models are not as simple as shown here

Education

References

Experience

Objective

Skills

Applying as 
developer in AI/ML

Jane Doe
jane@doe.com

• BSc in Comp Sc, ABC college
• MS in Data Science, Univ of DEF 

• Worked 5 years at XYZ.com

• Languages: Python, Java, C++
Maintained GIT repositories

• References: John Smith, XYZ.com 

33

42

16

21

50
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Example: ... features for a job posting could also be

Each dimension 
(number), represents a 
different feature of the 
Job Posting

Note: Features determined by actual AI models are not as simple as shown here

Education

References

Experience

Type of Position
28

32

14

36

62

Skills

Member Technical Staff, AI/ML ops

We are looking for candidates with at 
least a Bachelors in Computer Science 
or Bachelors in related areas, with at 
least four years of work experience, 
and are competent in Python and 
Java with real-world experience with 
Github repositories. At least two 
industry references are required.

Job DescriptionVector Features
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82133262
Distance (Euclidean Norm) 

= SQRT((3-2)2+(1-6)2+(2-2)2+(8-3)2) 

The main operation on vectors is the 
mathematical distance between them

There are many mathematical  distance formulas
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Converged Database

Announcing:

AI Vector Search in Oracle Database
• Vector Data Type and Vector Operations 

Natively implemented in Oracle

Sign-up for preview

Copyright © 2023, Oracle and/or its affiliates 



Oracle DatabaseWorld at CloudWorld        Copyright © 2023, Oracle and/or its affiliates22

Another Demo…
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Oracle AI Vector Search enables 
searches on business data to be 

combined with semantic searches

Copyright © 2023, Oracle and/or its affiliates 



Converged Database

Best solution is to add vector search to your 
business database

• No need to move and synchronize data, 
manage multiple products, etc.
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Enables combining AI vector search with 
search on business data about job positions and applicants

Job Search Example
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SELECT …
FROM   Job_Postings
WHERE  title = 'Software Engineer' AND location = 'New York'
ORDER BY VECTOR_DISTANCE(job_description_vector, :resume_vector)
FETCH FIRST 10 ROWS ONLY;  

Find the top 10 job posts for a Software 
Engineer in New York ordered by relevance 
of the resume to the job description



Enables combining AI vector search with 
search on business data about job positions and applicants

SELECT …
FROM   Job_Postings
WHERE  title = 'Software Engineer' AND location = 'New York'
ORDER BY VECTOR_DISTANCE(job_description_vector, :resume_vector)
FETCH FIRST 10 ROWS ONLY;  

Find the top 10 job posts for a Software 
Engineer in New York ordered by relevance 
of the resume to the job description
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Combines candidate data, 
job data, and AI search in 5 
lines of SQL!

Single integrated solution, all 
data fully consistent

Any developer or DBA can 
learn to use it in 15 minutes
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But SQL is hard

Time for another Demo…
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Oracle AI Vector Search also 
allows interactions with 

Large Language Models (LLMs) 
to be augmented with business data
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LLMs are trained on enormous data

Use deep learning neural networks

10s to 100s of Billions of Parameters

Computationally very expensive to (re)train

A Generative Pre-trained Transformer (GPT) is a specific type of LLM

Large Language Model (LLM)
Single general-purpose model capable of interactions on wide range of topics

Generative AI 
using LLM

Tasks

Information extraction

Question answering

Chatbot/ conversation

Content translation

Document summarization

…

Content generation

Sentiment analysis

Code generation

Discover topic/themes

Relationship extraction

Write email responses

Prompt

Who is the best candidate 
for my open job post? 
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Role of Vector Databases with LLMs

LLMs are frozen on a past snapshot of the internet with no access to private enterprise data

LLM

Who is the best 
candidate for my 

AI/ML role?
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A broad range of data 
from the internet

Snapshot of data from a 
point in time



Role of Vector Databases with LLMs

LLMs are frozen on a past snapshot of the internet with no access to private enterprise data
LLMs by themselves therefore often provide poor-quality responses to business questions

LLM

Who is the best 
candidate for my 

AI/ML role?
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The best candidate is 
Tom Cruise since he had 
roles in movies about AI 

A broad range of data 
from the internet

Snapshot of data from a 
point in time



Role of Vector Databases with LLMs

LLMs are frozen on a past snapshot of the internet with no access to private enterprise data
LLMs by themselves therefore often provide poor-quality responses to business questions

LLM

Who is the best 
candidate for my 

AI/ML role?
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A broad range of data 
from the internet

Snapshot of data from a 
point in time

Private 
enterprise data

Current data -  
frequently updated

Vector Database

Vector Databases provide 
enterprise-specific content to 
 LLMs  to allow them 
 to provide better 
   responses



Role of Vector Databases with LLMs

LLMs are frozen on a past snapshot of the internet with no access to private enterprise data
LLMs by themselves therefore often provide poor-quality responses to business questions

LLM

Who is the best 
candidate for my 

AI/ML role?
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The best candidate is 
Jane  Doe with her AI 
background & experience

A broad range of data 
from the internet

Snapshot of data from a 
point in time

Private 
enterprise data

Current data -  
frequently updated

Vector Database

Vector Databases provide 
enterprise-specific content to 
 LLMs  to allow them 
 to provide better 
   responses



Role of Vector Databases with LLMs

Provide enterprise content to enhance LLM interactions (retrieval augmentation)
Avoid having to train LLMs on sensitive enterprise data (not secure, expensive)
Cache previous LLM prompts/responses to improve performance and reduce costs

LLM

Vector Database

Better business outcomes
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Role of Converged Vector Databases with LLMs

Real-time updated knowledge base for consistent responses 
No need for data movement, avoids cost, complexity, and security risk of multiple systems
Easily combine business data and vector data for sophisticated interactions with LLMs

Converged Database
with Vector Support
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LLM

Best business outcomes



Vector Index
Fast, Approximate  Searches
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Vector Indexing

Distance computation between every vector in a table and the 
query vector to find the Top-K matches will be 100% accurate but 
very slow

New vector indexes trade-off search accuracy for speed
• Vectors are clustered/connected based on similarity for accuracy
• Greedy search techniques limit accuracy for speed

Vector indexes
• Neighbor Graph Vector Index – Graph-based index where vertices represent 

vectors and edges between vertices represent similarity
In-Memory only index - highly efficient for both accuracy and speed

• Neighbor Partition Vector Index – Partition-based index with vectors clustered 
into table partitions based on similarity
Efficient scale-out index, with fast and seamless transactional support

Partition Vector Index 
(e.g. IVF_FLAT index)
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Graph Vector Index 
(e.g. HNSW Index)
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Neighbor Partition Vector Index – Search

X-axis

Y-
ax

is

#1
#2

#3
#4

#5

Query Vector

1. Group vectors into partitions using 
OML’s K-means clustering algo (K = 5)

2. Compute distance from query vector 
to each partition’s centroids

3. Identify the 2 nearest partitions

4. Compute distance from query vector to 
all points in Cluster #1 and #3 to find 
Top 5 closest matches (shown in red)

2-Dimensional Data-Set
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Graph Vector Index
Multi-layer in-memory graph index

In-memory index designed for speed and accuracy

Considered the “B+ tree index for Vectors” 

Construction
• Lowest layer of the graph has all the vectors

• Higher layers have a decaying fraction of vectors

• Vectors are connected based on similarity

Search
• Search begins from the top layer.  When the 

nearest vector is found, the search continues in 
the layer below

• The search completes in the lowest layer when 
the Top K nearest vectors to the query vector are 
found

Entry Point

Layer 3

Layer 2

Layer 1

Layer 0

Query 
Vector

Find nearest
neighbor then
go down a layer

Find nearest
neighbor then
go down a layer

Find nearest
neighbor then
go down a layer

Greedy search to 
find  nearest
K neighbors
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Summary
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AI Vector Search | Ultra-Sophisticated SQL

Oracle is a converged database that supports all types of 
workloads and data models:
• Graph, Text, JSON, Spatial, Relational, etc.

Oracle also has industry-leading SQL functionality
• Complex operators, group-by, aggregation ...
• Analytic functions, stored procedures, pattern matching ... 

This allows vector search using Ultra-Sophisticated SQL:
Show me the top 3 photos, grouped by year, over the past 5 
years, based on similarity to a provided query image.
The photos should have been taken within 20 miles of San 
Francisco, and have been viewed by at least 100 different 
people

No purpose-built Vector Database Vector can do this
Spatial

(20 miles from SF)
Relational

(last 5 years)

Group by Sum
(group by year, sum “views”)

Having Clause
Having sum(”views”) > 100

Vector Search
(images similar to query image)

Top-3
(top 3 photos per matching group)
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Thank you
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