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Part 1: The Oracle Al Database as a Graph Database -
Defining and Analyzing Operational (SQL) Property Graphs
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Converged Database in Action ¢ LiveLabs Worksho

Build Financial Crime and Operations Intelligence on One Governed Oracle Data Platform
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Converged Database in Action ¢ LiveLabs Worksho

Build Financial Crime and Operations Intelligence on One Governed Oracle Data Platform

[ Investigation Query Explorer -- SQL/PGQ: Accounts converging on shared mule payees
Run real SQL/PGQ queries against the FRAUD_NETWORK property graph SELECT SOUP(E_BCCCUH'{, mule_payee, related_account,

source_amcunt, related_amount, |
%% FORACLE

Seer Bank LiveStack 5 Ivestigation Query Explorer e . source_risk, related_risk  Backto queris
FROM GRAPH_TABLE ( fraud_network
ame _,  Money Mule Flow
oty -k aconc 41 MATCH (src IS entity)

25 Data Foundation
h p ey L | -[e1 IS related_to]-> (payee IS entity) L
sk o 2500 .
T one | v ion 1 <-[e2 IS related_to]- (other IS entity) L

WIowmmmed 34 WHERE src.entity_type = 'account’ @ HidesQL

AND other.entity_type = 'account’

AND src.entity_id < other.entity_id

AND payee.entity_type = 'payee’

AND el.total_amount >= 2500

COLUMNS (

src.entity_key AS source_account,
payee.entity_key AS mule_payee,
other.entity_key AS related_account,
el.total_amount AS source_amount,
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Graph Support in the Oracle Database

(Labeled) Property Graphs

* Since Oracle Database version 11.2

» Generic graph model

+ Keywords: Graph Pattern-Matching, Grap
ngrithms, Graph Machine Learning, PG

SQL/PGQ

h
W
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RDF Knowledge Graphs

» Since Oracle Database version 10.2
» Specialized, standards-based graph model

+ Keywords: Semantic technologies, Linked Data,
SPARQL, RDF, RDF-S, OWL, Ontologies,
Inferencing




The Property Graph Data Model

number: 10039 financial_transactions number: 2090

A representation of the real world, focusing on
transaction ccount | o . .
amount: $9900.00 - relationships using

Oracl; 3 : a
oS '@ - » \ertices (nodes)

representing a Thing

transaction

amount: $1500.30 1 ount | . Ed ges

\ - transaction
number: 021 _ amount: $3000.70 __ number: 1001 representing connections between vertices
Source: pggl-lang.org

» Properties
expressed as key-value pairs attached to
vertices and/or edges

* Labels
representing the type of a vertex or edge
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Create and Analyze Property Graphs using SQL %t

Prerequisite: Oracle Database 23ai or higher

*  Operational (SQL) Property Graphs using SQL/PGQ

* SQL/PGQis an extension to SQL:2023 (ISO/IEC 9075-16)
Step 1: Create a graph

CREATE PROPERTY GRAPH to build graphs as
metadata objects over the original data

*  Work with data where it lives = No data copy or move
Step 2: Analyze the graph

MATCH clause inside the GRAPH_TABLE function to run
Pattern-Matching Queries

Latest addition: DBMS_OGA to run Graph Algorithms
(PageRank and variants, Bellman-Ford, Weakly Connected
Components)

Copyright © 2026, Oracle and/or its affiliates

Schema flexibility through JSON

» JSON document as a property
» JSON element as a property

Combines all converged DB
features using SQL

See also:
www.oracle.com/a/ocom/docs/database/operational_proper
ty_graph_with_23c.pdf
blogs.oracle.com/database/post/property-graphs-in-oracle-
database-26ai-the-sgl-pgg-standard
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Tools to work with SQL Property Graphs in 26ai &%

All your existing SQL tools work with Graph Server and Clients Graph Studio
Sl (Late.s1.:: 49 N . «  Autonomous Al Database
. SQL Developer (Latest: 26.2), SQLdl providing additional capabilities integrated tool = Graph Studio
+ VSCode * APIsand Clls +  Automated and Al-supported
. SQL Developer Extension : Graph Algorithms graph modeling
«  Graph Machine Learning . Built-in notebook support,

. SQL Developer Graph Visualization
Extension +  Graph Visualization Web App
(User-managed Graph Studio)

including visualization tools

»  Graph Visualization JavaScript Library
*  Graph Visualization JavaScript

*  APEX (Plug-in, Sample Graph Viz app) Library
»  Advanced queries, graph algorithms «  Integration with Jupyter
Notebook/Lab

= ) orce / suais +| github.com/oracle/skills > db > appdev > sgl-property-graph.md

* Jobs
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Sample Graph Visualization App and Plugin

= O oracle | apex

Code  Issues 44

[D Files
< P 261 - + Q
Q Gotofile T

<

@ sample-graph-visualizations
[ ReaDMEmd
D THIRD_PARTY_LICENSES.txt

O sample-graph-visualizations_26ai.sql

M8 sample-interactive-grics

B8 sample-maps

> M sample-master-detail

8 sample-reporting

W sample-rest-senvices

I8 sample-trees

B8 sample-vector-search

I8 universal-theme-reference

» B ux-pattern-catalog

Pull requests 1 Agents

Q Type [Hto ssarch 8- +- o n 8@

Actions  Security and quality  Insights

[ apex / sample-apps / sample-graph-visualizations / (2 ]

Add filew e+

& pvnanssen Update appalias % 7001801 - 3 weeks age 10 History

This branch is 189 commits ahead of and 42 commits behind main .

Name. Last commit message Last commit date
]
[ ReADMEmd Update README.r 3 weeks ago

[ THIRD_PARTY_LICENSES.txt graph viz update (£105) 11 months ago

[ sample-graph-visualizations_26al.sql Update app alias eeks ago

README.md z

Sample Graph Visualizations ]

This application demanstrates the use of the Graph Visualization plug-in. This plug-in supports

= Q oracle | apex =

Code Issues 44 Pull requests 1

(D Files
L o ] = [
Q Gotofile

v @ plugins
> [ dynamic-action
| ~ & region/graph-visualization
> I required-for-26ai
(3 READMEmd
[ THIRD_PARTY_LICENSES it
[0 regian_type_plugin_graphviz.sal
> M rest-source
[ READMEmd
~ [m sample-apps
> M apex-pwa-reference
> [ apextogo
» [ brookstrut-sample-app

> [ image-support-ne

Agents  Actions

7]to search &8 -

+-ona @

Security and quality  Insights

[ apex / plugins / region / graph-visualization / (3

] Add file «

Q

& pvhanssen Update required 26ai X 5406625 - 3 months ago  18) History

This branch is 189 commiits ahead of and 42 commits behind main

Name Last commit message Last commit date
..

W required-for-26ai Update required 26ai 3 months ago
[ ReADMEmd Update graph-visualization general plugin files 3 months ago
[ THIRD_PARTY_LICENSES.tet graph viz update (#1 11 months ago
O region_type_plugin_graphviz.sal Update graph-visualization general plugin files

README md 2 = 8

[ Graph Visualization Plug-In ]

[3 READMEmd fﬂ?‘ahza:'o" 1: ur:llnheny graph ‘quenes ir; ‘,:‘e datalxasea; a'n inl:fia(liffs netwark graph. More > BB json-duslity-views This plug-in supports visualization of property graph queries in the database as an interactive
sample-code informatian about the region plug-in and Its usage can be found here. network graph. The queries can be expressed in SQL (specifically the new SQL/PGQ standard) for
o SaMple-code - " "

github.com/oracle/apex/tree/26.1/sample-apps/sample-graph-visualizations

Copyright © 2026, Oracle and/or its affiliates

github.com/oracle/apex/tree/26.1/plugins/region/graph-visualization



https://github.com/oracle/apex/tree/26.1/plugins/region/graph-visualization
https://github.com/oracle/apex/tree/26.1/plugins/region/graph-visualization
https://github.com/oracle/apex/tree/26.1/plugins/region/graph-visualization
https://github.com/oracle/apex/tree/26.1/sample-apps/sample-graph-visualizations
https://github.com/oracle/apex/tree/26.1/sample-apps/sample-graph-visualizations
https://github.com/oracle/apex/tree/26.1/sample-apps/sample-graph-visualizations
https://github.com/oracle/apex/tree/26.1/sample-apps/sample-graph-visualizations
https://github.com/oracle/apex/tree/26.1/sample-apps/sample-graph-visualizations
https://github.com/oracle/apex/tree/26.1/sample-apps/sample-graph-visualizations
https://github.com/oracle/apex/tree/26.1/sample-apps/sample-graph-visualizations

Sample Graph Viz app — Home

B, graphuser

Sample Graph Visualizations

This is a sample application that showcases the features of the Oracle Graph Visualization Toolkit (GVT) APEX plugin. Click on the different features below to explore them in depth.

@ o o

Basic Graph Interaction Selection

Network Evolution Saving Graph State

; () ©

Keyboard Navigation Shortcuts ‘Geographical Layout Schema Visualization

Legend Features
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Sample Graph Viz app — Schema Visualization

Sample Graph Visualizations

R, graptuser
Home Hor

i Graph Schema Visualization

Interaction
pox The below example gives you an example of how the Schema Visualization looks like

* Details
Evolution
ema View s
~ Vertices
@ @
] 1
= - [ COUNTR
Schema Visualization ] \ / L !
L1 -]
qend Features = | a ) o =) EpARTMENT
- \ - /
= =
1 L]
= . G
- -
-3
N
(]
o - / [ LOCATION
] REGION
1 L Children Sty
% 44 of ~ Edges
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Create the LINEAGE Graph

CREATE PROPERTY GRAPH via lineage graph
VERTEX TABLES (
mv_via nodes_columns AS column_node
KEY (node_id)
LABEL column_node
PROPERTIES (schema_name, table_name, column_name, full name)
)
EDGE TABLES (
mv_via_intersections AS data_flow
KEY (edge_id)
SOURCE KEY (node_id src) REFERENCES column_node (node_id)
DESTINATION KEY (node_id) REFERENCES column_node (node_id)
LABEL data_flow
PROPERTIES (
source_schema, source table, source_column,
target_schema, target_table, target _column,
valid from, valid to
)
)
OPTIONS (TRUSTED MODE, DISALLOW MIXED PROPERTY TYPES)
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Query the LINEAGE Graph

SELECT DISTINCT
n.schema_name||'."'||n.table_name||'."']||n.column_name AS id,
n.schema_name, n.table_name, n.column_name
FROM
GRAPH_TABLE (via_lineage_graph -- columns upstream of the table
MATCH
(n IS column_node)
-[e IS data_flow WHERE e.valid_from <= DATE '2026-08-24' AND (e.valid_to IS NULL OR e.valid_to > DATE '2026-08-24")]
->{1,2}(tgt IS column_node WHERE tgt.schema_name="'HISTORY_NFL' AND tgt.table_name="HISTORY_ALL_POSITIONS_BY_WEEK')
COLUMNS (n.schema_name, n.table_name, n.column_name))

UNION
SELECT DISTINCT
n.schema_name || '.' || n.table_name || '.' || n.column_name,
n.schema_name, n.table_name, n.column_name
FROM
GRAPH_TABLE (via_lineage_graph -- columns downstream of the table
MATCH

(src IS column_node WHERE src.schema_name='HISTORY_NFL' AND src.table_name="HISTORY_ALL_POSITIONS_BY_ WEEK")
-[e IS data_flow WHERE e.valid_from <= DATE '2026-08-24' AND (e.valid_to IS NULL OR e.valid_to > DATE '2026-08-24")]
->{1,2}(n IS column_node)
COLUMNS (n.schema_name, n.table_name, n.column_name))
UNION
SELECT -- the table's own columns
schema_name||'."'||table_name||'."'||column_name,
schema_name, table_name, column_name
FROM mv_via_nodes_columns
WHERE schema_name="HISTORY_NFL' AND table_name="'HISTORY_ALL_POSITIONS_BY_WEEK';
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LiveLabs Workshop

Explore Operational Property Graphs in Oracle Al Database

\ N

The Run on Your Environment buiton provides step-by-step
instructions so you can run this workshop using your own res

ources!

LiveLabs k h nat Yy

SELECT *

FROM graph_table (BANK_GRAPH
MATCH (src) - [1->{4} (src)
WHERE src.name = 'RUSSELL RIVERA'
ONE ROW PER STEP ( v1, el, v2 )

- Lab 4: Operational Property Graphs
Example with SQL/PGQ in 26ai

FROM graph_table (BANK_GRAPH
MATCH (src) - [1->{4} (src)
‘RUSSELL RIVERA'
ONE ROW PER STEP ( v1, el, v2 )
COLUMNS (src.id AS acct_id, vertex_id(src) as src_id, vertex_id(vl) as v1_id, edge_id(

WHERE src.name =

= 4

as el_id, vertex_id(v2)

as

coLUMNS (src.id AS acct_id, vertex_id(src) as src_id, vertex_id(vi) as vi_id, edge_id(e1) as e1_id, vertex_id(v2) as v2_id )

v2_i

“ '
s insQL, usffetr

standard imgffme

The Run on LiveLabs button will dynamically create resources
in an Oracle-owned tenancy for you to use for free!

Oracle account help | Oracle account signup

s is desirabiclbut Run on LiveLabs Sandbox
h he Preview Sandbox Instructions button will open a link w\lj

‘oud Infrastructun s &

a reservation.

Preview Sandbox Instructions

Copyright © 2026, Oracle and/or its affiliates
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__ Grapns offer a different view of your data,

&

=ay

regardless of your business and use case

With Oracle 26al, use your existing tools and APIs
to work with graphs

Oracle Al Database is the Graph database for the enterprise

Developing your Graph-powered applications made simple

racle and/or its affiliates E
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Useful Resources (1/2)

General information

www.oracle.com/database/graph/

Graph Size Estimator
www.oracle.com/webfolder/assets/graph-size-estimator/index.html

PGQL Spec 2.1 pgal-lang.org/spec/2.1/

Documentation Release 26.3

Oracle Property Graph Developer s Guide
docs.oracle.com/en/database/oracle/property-graph/26.3/index.html

Property Graph Visualization Developer's Guide and Reference
docs.oracle.com/en/database/oracle/property-graph/26.3/pgvtr/graph-visualization-

library-reference.html

Python API
docs.oracle.com/en/database/oracle/property-graph/26.3 X x/api.html

Java API
docs.oracle.com/en/database/oracle/property-graph/26.3/spgjv/index.html

Graph Server REST API
docs.oracle.com/en/database/oracle/property-graph/26.3/spgdg/graph-server-rest-api-
version-2.html

Copyright © 2026, Oracle and/or its affiliates

GitHub

Machine Learning Workshop with Oracle Property Graph
github.com/operard/mlgraph

ithub.com/oracle-samples/oracle-graph

Oracle Cloud MarketPlace

Graph Server and Client — Image
cloud.oracle.com/marketplace/application/74883066

YouTube

outube.com/@oraclespatialandoraclegraph

Analytics and Data Techcasts: youtube.com/@analyticsanddatatechcasts90

Blogs

Oracle Database Insider — Graph: blogs.oracle.com/database/category/db-graph

Medium: medium.com/tag/oracle-graph

Database & Cloud Technology: blogs.oracle.com/coretec/

LinkedIn

Oracle Spatial and Oracle Graph group: www.linkedin.com/groups/1848520/
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« Oracle SQL Developer for VSCode

marketplace.visualstudio.com/items?itemName=0racle.sql-
developer

» Oracle SQL Developer Graph Visualization for
VSCode

marketplace.visualstudio.com/items?itemName=0racle.sql-
developer-graph-visualization

» Graph Server and Clients downloads
oracle.com/database/technologies/spatialandgraph/property-

graph-features/graph-server-and-client/graph-server-and-
client-downloads.html

*  Oracle Graph Quickstart Container image
container-registry.oracle.com/ords/ocr/ba/database/graph-
quickstart
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APEX

. Sample Graph App
github.com/oracle/apex/tree/26.1/sample-apps/sample-graph-visualizations

. Graph Visualization Plugin
github.com/oracle/apex/tree/26.1/plugins/region/graph-visualization

Get Started with APEX Graph Visualization Plug-in
docs.oracle.com/en/cloud/paas/autonomous-database/csgru/get-started-apex-
graph-visualization-plug.html

Oracle Graph samples on GitHub

github.com/oracle-samples/oracle-graph

Linkurious Ogma integration with Oracle SQL Property

Graphs (including a Node.js sample app)
linkurious.github.io/ogma-oracle-parser/getting-started.html
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X karin.patenge@oracle.com
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