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Topics
• Generative AI depends on LLMs that are trained on available 

data, which can be overly general or outdated resulting in errors 
and answers that are not relevant.

• Retrieval augmented generation (RAG) addresses these issues 
by enabling LLMs to be combined with private business data or 
other domain specific data. Graph RAG can enhance RAG by 
including information derived from relationships in data. 

• Learn more about graphs, graph RAG and the power of 
combining graphs with generative AI.  We will demonstrate how 
easy graph RAG is with graph and vector technologies in 
Autonomous Database.

Q&A
• Product Managers will answer any questions

Agenda
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Melli Annamalai



Before we begin…

This session is for you !!!

Ask your questions using Q&A

Product Managers are monitoring your questions

We will share links in Chat

The recording will be made available in a few days at
oracle.com/goto/adb-learning-lounge
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https://bit.ly/adb-learning-lounge
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Important links to 
bookmark

3)

Links to get you started 
and to keep up to date with 
Autonomous Database

1
2

New Get Started page:  
oracle.com/autonomous-database/get-started/

bit.ly/adb-linkedin-grp       @AutonomousDW

Got a question? 
We are on stackoverflow
bit.ly/adb-stackoverflow

Join us on Developers Slack
(search #oracle-autonomous-database) 
bit.ly/odevrel_slack  (odevrel_slack)

Join us:

https://www.oracle.com/autonomous-database/get-started/
https://bit.ly/adb-linkedin-grp
https://twitter.com/@AutonomousDW
https://bit.ly/adb-stackoverflow
https://bit.ly/odevrel_slack


Join our External Slack

STEP 1: bit.ly/odevrel_slack   (odevrel_slack)

STEP 2: search for #oracle-autonomous-database
 at the top and click on the Channel
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https://bit.ly/odevrel_slack
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of Graphs to Generative AI



Agenda

Quick overview of Graph

Graph RAG with three examples



What is a Graph?
Graph data model captures how data is connected

12 Copyright © 2024, Oracle and/or its affiliates



What is a graph?

Copyright © 2024, Oracle and/or its affiliates13

Node Node
Edge



What is a graph?
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Node Node
Edge

Entity 1 Entity 2

Relationship
(also known as a
Connection)



Are you connected to someone you meet?
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Are you connected to someone?
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Olivia

Emily

Harper

Ethan

Liam

AvaLucas

Amelia

Alex

Henry
Mia

What is Ethan’s 
connection to Amelia 
(number of hops and 
folks along the way)

Are there folks 
connected to a lot of 
people (like Alex and 
Amelia)



Who is highly connected?
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connection to Amelia 
(number of hops and 
folks along the way)

Are there folks 
connected to a lot of 
people (like Alex and 
Amelia)



Social Networks are Natural Graphs
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….. Many other types of data can be expressed as graphs as well, for new insights



Social Networks are Natural Graphs
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….. Many other types of data can be expressed as graphs as well, for new insights

Analyze product dependencies in Manufacturing



Social Networks are Natural Graphs
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….. Many other types of data can be expressed as graphs as well, for new insights

Analyze product dependencies in Manufacturing Find anomalous patterns in financial transactions

Ex: Are there money transfer patterns that 
       are cycles?

P_ID: 
938

P_ID: 
290

P_ID: 
934

P_ID: 
195

P_ID: 
441

P_ID: 
301

P_ID: 
216

P_ID: 
281

P_ID: 
185

P_ID: 
426

P_ID: 
582

P_:ID 
149



In Oracle Database a Graph is like a View on Relational Tables

• No data copy – graph is a view on relational tables
• Insert/update/delete in underlying tables instantly available in a graph
• Fast, concurrent updates 
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Graph Queries using SQL in Oracle Database 23ai
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SELECT * from GRAPH_TABLE(bank_graph
MATCH (a) -[]->{1,4}(b)
COLUMNS (a.id as acct_id, b.id as dst_id))
WHERE acct_id = 934 and dst_id = 387;

SELECT * from GRAPH_TABLE(bank_graph
MATCH (a) -[]->(b)
COLUMNS (a.id as acct_id, b.id as dst_id))
WHERE acct_id = 934;

Find all paths between 934 and 387,
via 1 to 4 cash transfers

Find all accounts 934 has transferred cash to



Is ID <src> connected to ID <dst> in 1 to 3 hops?
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-- With new GRAPH_TABLE and MATCH syntax

SELECT account_id 
   FROM GRAPH_TABLE(bank_graph
   MATCH (src)-[is bank_transfers]->{1,3}(dst)
   COLUMNS (src.id as account_id) );

-- SQL without new syntax (12 joins and 3 UNION ALLs)

SELECT v1.id as account_id1 , v2.id as account_id2 
FROM bank_accounts  v1 , 
       bank_transfers  btx, 
       bank_accounts  v2 
WHERE  (v1.id = btx.src_acct_id  AND v2.id = btx.dst_acct_id)  
AND v1.id= <src> AND v2.id= <dst>
UNION ALL 
SELECT v1.id as account_id1 , v2.id as account_id2 
FROM bank_accounts  v1 , 
       bank_transfers  btx, 
       bank_accounts  bc2,
       bank_transfers  btx2 , 
       bank_accounts  v2 
WHERE  (v1.id = btx.src_acct_id  AND  bc2.id = btx.dst_acct_id  AND 
        bc2.id = btx2.src_acct_id  AND v2.id = btx2.dst_acct_id  )  
AND  v1.id= <src> AND v2.id= <dst>
UNION ALL 
SELECT v1.id as account_id1 ,v2.id as account_id2 
FROM bank_accounts  v1 ,
       bank_transfers  btx, 
       bank_accounts  bc2,
       bank_transfers  btx2 , 
       bank_accounts  bac4, 
       bank_transfers  btx5 ,
       bank_accounts  v2 
WHERE  (v1.id = btx.src_acct_id  AND bc2.id = btx.dst_acct_id  AND 
        bc2.id = btx2.src_acct_id  AND bac4.id = btx2.dst_acct_id  AND 
        bac4.id = btx5.src_acct_id  AND v2.id = btx5.dst_acct_id  ) 
AND v1.id= <src> AND v2.id= <dst>
;
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Graph Visualization
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Find all paths between 934 and 387,
via 1 to 4 cash transfers

Find all accounts 934 has transferred cash to



The MOVIEGRAPH Example
We will use this for some of our Graph RAG examples
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Example Graph: Customers Watch Movies
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M1

M6

M2
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M3
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Henry

M5

Customers Movies

Relationship 1:
(CUSTOMER) -> (MOVIE) 

Questions

• Which customers have 
similar movie watching 
patterns?



Customers Have Watch Parties
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M1

M6

M2

Ethan

M4

M3

Amelia

Alex

Henry

M5

Customers Movies

Relationship 2:
(CUSTOMER) -> (CUSTOMER) -> (MOVIE)

Questions

• Which customers are 
connected by watch 
parties?



Creating a graph is very easy 
with Autonomous Database
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Graph RAG
First, a RAG recap
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Asking an LLM a Question
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Find me a 
popular movie LLM

User

User query



RAG: Retrieval Augmented Generation
Enhance user query with data in the database
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LLM

• Use latest and private data from a 
database to provide context to LLM

• Typically use vector search to find 
matching data in a database to 
provide as context to an LLM

• Create embeddings for data 
and store as vectors in a 
vector database

• Vectorize user’s natural 
language query and match 
with stored vectors

• Augment user query with top 
matches from the database

User Encode and 
use to  retrieve 
context
from vector 
database

Retrieve 
context

Context-
enhanced 
queryFind me a popular 

movie based on a 
customer’s 
preferences

User query



Graph RAG: Adding Graph Relationships to RAG
Enhance user query with data in the database
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User query LLM

Graph RAG

Benefits of RAG 

               + 
Information on how data is connected

User Retrieve and include in 
context related 
information from 
connections between 
entities

Context-
enhanced 
query



Example 1
Graph queries in LangChain
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Summarizing Movie Watching Preferences with an LLM’s help
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User query

LLM

Query: How would you describe the 
movie watching preferences of 
Adriana’s friends?

User

Use an LLM to 
summarize the movie 
watching preferences 
of Adriana’s friends

Movies Adriana’s 
friends have 
watched (graph 
query)

What are the 
movie watching 
preferences of 
Adriana’s friends?



Using LangChain
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Using LangChain
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Blog post on Medium.com

Use graph query in 
Autonomous Database 
with LangChain



Example 2
Combining Vector and Graph Search 
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Combining Vector and Graph Search
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User query

LLM

Query: Adriana wants to create a 
watch party.   What movie should she 
choose, and which friends should she 
invite?

User Find friends to 
watch a movie 
with (vector 
search + graph 
search)

Use an LLM to send a 
compelling invitation 
to these friendsFind Adriana a 

movie and friends 
to watch it with



Combining Vector and Graph Search
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User query

LLM

User

Find me a movie 
and friends to 
watch it with

Find friends to 
watch a movie 
with (vector 
search + graph 
search)

Use an LLM to send a 
compelling invitation 
to these friends

Tasks 
• Identify a movie: Adriana wants a 2024 movie with 

an ADVENTURE theme

• Identify movies similar to this movies

• Identify Adriana’s friends who are likely to be 
interested in this movie based on similar movies 
Adriana and her friends have watched together 



Find friends to 
watch a movie 
with (vector 
search + graph 
search)

Combining Vector and Graph Search
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User query

LLM

User

Find me a movie 
and friends to 
watch it with

Use an LLM to send a 
compelling invitation 
to these friends

Tasks 
• Identify a movie: Adriana wants a 2024 movie with 

an ADVENTURE theme

SELECT m.TITLE, m.MOVIE_ID, m.YEAR
FROM MOVIE m
WHERE m.YEAR = 2024
ORDER BY vector_distance(m.summary_vec, 
vector_embedding(doc_model_bert using 'ADVENTURE' as data), COSINE)



Combining Vector and Graph Search
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User query

LLM

User

Find me a movie 
and friends to 
watch it with

Use an LLM to send a 
compelling invitation 
to these friends

Tasks 
• Identify a movie: Adriana wants a 2024 movie with 

an ADVENTURE theme

• Identify movies similar to this movie

Find friends to 
watch a movie 
with (vector 
search + graph 
search)

SELECT mo.TITLE, mo.YEAR, vector_distance(m.summary_vec, 
mo.summary_vec, COSINE) as vec_dist
FROM MOVIE m, MOVIE mo
WHERE m.TITLE = ‘The Fall Guy’
ORDER BY vec_dist;



Find friends to 
watch a movie 
with (vector 
search + graph 
search)

Combining Vector and Graph Search
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User query

LLM

User

SELECT C1NAME, C2NAME, MOVIE_TITLE, 
vector_distance(svec, (SELECT summary_vec from MOVIE WHERE title = 'The Fall Guy'), COSINE) as vec_dist 
FROM (
    SELECT C1NAME, C2NAME, MOVIE_TITLE, svec
    FROM GRAPH_TABLE(MOVIE_RECOMMENDATIONS 
        MATCH (c1 is CUSTOMER) -[e is WATCHED_WITH]-> (c2 is CUSTOMER)-[w is WATCHED]-> (m is MOVIE)
        WHERE e.MOVIE_ID = m.MOVIE_ID AND c1.FIRST_NAME ='Adriana' AND c1.LAST_NAME = 'Osborne'
        COLUMNS (…)
    )
)
ORDER BY vec_dist;

Find me a movie 
and friends to 
watch it with

Use an LLM to send a 
compelling invitation 
to these friends

Tasks 
• Identify a movie: Adriana wants a 2024 movie with 

an ADVENTURE theme

• Identify similar movies to this movie

• Identify Adriana’s friends who are likely to be 
interested in this movie based on similar movies 
Adriana and her friends have watched together 



Send the invitee list to an LLM to generate invitations
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LiveLab
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LiveLab: Combining Vector and Graph Search

Copyright © 2024, Oracle and/or its affiliates46

LiveLab: Visit livelabs.oracle.com and search for ‘graph rag’

Combine Vector and Graph search and call out to OCI gen AI service from 
Graph Studio in Autonomous Database



Example 3
Possibilities with Graph RAG
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Example 3: Using Graph RAG to Improve gen AI Answers
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User query LLM

Find the thief in a Sherlock Holmes Story 
‘The Adventure of the Blue Carbuncle’

User



The Adventure of the Blue Carbuncle
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Create Text Chunks and Vector Embeddings for RAG
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The Adventure of 
the Blue Carbuncle

Document 
Chunks

1 14 16

Vectors

Chunking

Create embeddings 
from chunks

LLM

User

Who stole 
the Jewel?

Use vector feature 
in Oracle Database



Query Text Chunks with Vector Search
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Create embeddings 
from chunks

Question: Who stole the Jewel? Answer: The jewel was stolen by John Horner, a 
plumber, who was accused of …

51

The Adventure of 
the Blue Carbuncle

Document 
Chunks

1 14 16

Vectors

Chunking



Extract Graph and Link with Text Chunks
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The Adventure of 
the Blue Carbuncle

Document
Chunks

1 14 16

Vectors

Chunking

Create embeddings 
from chunksCreate 

Graph

Link graph with vectors



Extract Entities and Relationships for each Text Chunk
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The Adventure of 
the Blue Carbuncle

Document
Chunks

1 14 16

Vectors

Chunking

Create embeddings 
from chunks

LLM

User

Send chunks to gen AI 
service to extract entities 
and relationships

Use vector feature 
in Oracle Database

Who stole 
the Jewel?

Create graph from 
entities and 
relationships in the 
database

Enhance user 
prompt with 
relevant chunks



Graphs Connect Entities Across Text Chunks
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Graph RAG
1. Find entities related to ‘Who Stole the Jewel?’
2. Retrieve text chunks associated to those 

entities
        (The jewel robbery -> LOCATION_OF -> Hotel cosmopolitan)

        (Ryder -> EMPLOYED_BY -> Hotel cosmopolitan)

        (Ryder -> RIFLED -> The jewel case)

Answer: James Ryder, the hotel attendant, is 
implicated in the theft of the jewel.



Steps
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Graph RAG is an active topic of research
Ideas we are exploring

Use Select AI for graph queries
• Will enable translation of natural language queries into SQL/PGQ standard syntax

Options to automate extraction of entities and relationships from text data

Options for entity resolution of extracted entities

Graphs are good at capturing complex interactions of the real world
• Enable enterprises to use graphs to provide an LLM facts about its business
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Key Takeaways

Graphs provide new insights by helping you capture and navigate relationships in data

New SQL syntax in Oracle Database 23ai makes it easy to write queries to query data based on these 
connections

Graphs add value to AI by enabling algorithms to be grounded in facts
• Graphs provide a natural way to model complex real-world data
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Resources
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oracle.com/database/graph/

oracle.com/livelabs    search for ‘graph’

YouTube  search for ‘oracle spatial and graph’

blogs.oracle.com/database/category/db-graph

medium.com/tag/oracle-graph/latest

https://www.oracle.com/database/graph/


Thank you

linkedin.com/in/melliyal
Melliyal.Annamalai@oracle.com
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Q&A Open
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Important links to 
bookmark

3)

Links to get you started 
and to keep up to date with 
Autonomous Database

1
2

New Get Started page:  
oracle.com/autonomous-database/get-started/

bit.ly/adb-linkedin-grp       @AutonomousDW

Got a question? 
We are on stackoverflow
bit.ly/adb-stackoverflow

Join us on Developers Slack
(search #oracle-autonomous-database) 
bit.ly/odevrel_slack  (odevrel_slack)

Join us:

https://www.oracle.com/autonomous-database/get-started/
https://bit.ly/adb-linkedin-grp
https://twitter.com/@AutonomousDW
https://bit.ly/adb-stackoverflow
https://bit.ly/odevrel_slack


Final Thoughts

Links

Upcoming
Replays
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oracle.com/goto/adb-learning-lounge



Thank you for joining !!!

64 Copyright © 2024, Oracle and/or its affiliates

AUTONOMOUS 
DATABASE
LEARNING
LOUNGE


