1

ORACLE

APEX and Property Graphs
in Oracle Database 23c

APEX World 2024 | Amersfoort, NL | March 22, 2024

# NLOUG

NL ORACLE USER GROUP

APEX World 2024 | Copyright © 2024, Oracle and/or its affiliates




Karin Patenge

Oracle Database Product Management
Oracle Spatial and Graph

D« karin.Patenge@oracle.com

2 APEX World 2024 | Copyright © 2024, Oracle and/or its affiliates



Content

* Request the HOL environment

» Some basics

»  Why property graphs?

» SQL for property graphs

» A Property Graph use case in more details
« Overview of tools for Graph

« Hands-On

« Sample Graph Visualization App

«  More information
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GitHub containing additional scripts

» Scripts for the OPENFLIGHTS use
case are available here:

oithub.com/karinpatenge /events /tree
/main/2024/APEX%20World/Graph/

scripts
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https://github.com/karinpatenge/events/tree/main/2024/APEX%20World/Graph/scripts
https://github.com/karinpatenge/events/tree/main/2024/APEX%20World/Graph/scripts
https://github.com/karinpatenge/events/tree/main/2024/APEX%20World/Graph/scripts
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Property Graphs in Oracle DB 23c

Oracle LivelLabs

« Workshop: Exploring Operational
Property Graphs in Oracle Database 23c
apexapps.oracle.com/pls/apex/r/dbpm
/livelabs /view-workshop?wid=3659
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The Run on Your Tenancy button provides step-by-step
instructions so you can run this workshop on your personal
tenancy!

Run on Your Tenancy

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



https://apexapps.oracle.com/pls/apex/r/dbpm/livelabs/view-workshop?wid=3659

Action: Run LiveLabs Workshop in a Sandbox

.!Hﬂ. Q  Search Workshops and Sprints...

Reserve Workshop X
. . - Attendee Email Address '»'-nfnzlr:v:T mezone
EXpIOI‘Ing Operatlonal Propert\j Graphs n 23(: F karin.patenge@oracle.com Europe/Berlin (+02:00) v

X * Start Workshop Now?
@ Announcing Oracle Database 23c Free — Developer Release e

| consent to receive emails from LiveLabs for my reservation and | agree
that | will not upload sensitive personal or company information to Oracle

Cloud Infrastructure
Submit Reservation

Oracle Database 23 Free —

Developer Release ’

Watch on @B YouTube

About This Workshop
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Modeling data

Relational
Customers Accounts financial_transactions
cst_id name acc id cst id ecouny transaction
amount: $9900.00
cl Alice al c2 W, @ name:
name: Oracle
2 Bob a2 cl . camme,,w““w i
c3 Charlie a3 c4 '
C4 Dave a4 CS transaction
amount: $1500.30
ab cl transaction
number: 8021  amount: $3000.70 number: 1001
Transactions
srcacc  dst acc  amount  date Graphs are useful when discovering and
al a3 $20,000  2023-10-01 understanding relationships is important!
a5 a4 $30,000 = 2023-10-02
a4 a2 $10,000  2023-10-03
a3 ab $20,000 = 2023-10-04
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Why would you use Graph Databases?

Is there any money flow between Bob & Charlie?

3] Graph-based queries:
c2 (Bob) @-=-2Q a3 «  Fasttraversals
$20,000 —
Oé _O c4 (Dave) « Path finding

ad

WO $20,000 « |dentify patterns
R ad
c1(Alice) O'\\ $30,000 O(-_Od (Charlie) » Extract subgraphs

L
’b $10,000
a’
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Why would you use Graph Databases?

How to identify the clusters of transactions?

Graph algorithms:

« Community Detection
* Ranking and Centrality
« Paths and Connectivity

* Link Prediction, Similarity
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Typical patterns in graphs

Networks and hierarchies
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New: SQL/PGQ as part of SQL:2023 ,

2 (Bab) @--3@ a3
$20,000 .(--o c4 (Dave)

a5

Build and query Property Graphs using SQL I M
cl (Alice) O'\\ $30,000 “@¥€ =@ 3 (Charlie)

* Implementing SQL:2023 (ISO/IEC 9075-16) @ #0000

al
CREATE PROPERTY GRAPH to build the graph
as metadata object over original data SELECT DISTINCT *

FROM GRAPH_TABLE (
* No data copy banking_graph
MATCH (c2)-[IS owns]->(al)->

MATCH clause inside GRAPH_TABLE function =) [t IS tr‘anSfer‘S]->{1,5}(a4)->[ISIownS]j>$c3)
to<querytheagrapk1 WHERE c2. name = 'Bob' AND c4. name = 'Charlie

COLUMNS (c2.name AS from_account_holder,
al.acc_id AS from_account,
t.amount AS transferred_amount,
t.date as AS transfer _date,
ad.acc_id AS to_account,
c3.name as AS to_account_holder)

Combination with JSON is possible
» JSON document as property

+ JSON element as property )
ORDER BY transfer_date
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Oracle Graph Masterclass

Duration: 90 mins

Graph databases have gained tremendous popularity in the
last years with the main focus being on discovering

relationships and patterns that exis...

Scripts and data are available on GitHub:
github.com/karinpatenge/events/tree/main/2024
J/APEX%20World/Graph/
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https://github.com/karinpatenge/events/tree/main/2024/APEX%20World/Graph/
https://github.com/karinpatenge/events/tree/main/2024/APEX%20World/Graph/
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Travel analysis

Airports
1D
IATA ———<
Name — <
City_ID
T LL
Cities
1D
Name L =
Country
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Routes

1D
Orig_Airport_ID
Dest_Airport_ID
Airline

Distance

Train connections

1D
Orig_Airport_ID
Dest_Airport_ID
Details (JSON)
Distance

Finding and analyzing connections
between cities via flight routes (1)
and train connections (2)

Property graph analysis

Relational data model as a
starting point

1:n and n:m relationships

GRAPH_TABLE/MATCH clause in
Oracle 23c (ANSI SQL:2023)



Mapping relational tables to a graph

i el . CREATE PROPERTY GRAPH IF NOT EXISTS flight_graph
Definition of vertices and edges VERTEX TABLES (
. . airports AS airports
with single DDL statement KEY ( id )
LABEL airport
- - PROPERTIES ARE ALL COLUMNS,
More than one mapping possible cities AS cities

KEY ( id )

. LABEL city
Model depends on planned PROPERTIES ARE ALL COLUMNS

queries and analyses oGk TABLES (
. . routes AS routes
Creating metadata, not copying KEY ( id )
SOURCE KEY ( src_airport_id ) REFERENCES airports ( id )
Ckata DESTINATION KEY ( dest_airport_id ) REFERENCES airports ( id )

LABEL route
. . PROPERTIES ARE ALL COLUMNS,
e Transactional COHS]Stency airports AS airports_in_cities
SOURCE KEY ( id ) REFERENCES airports ( id )

s Regular Ob]ects N data fi:;iNﬁzggesin( city_id ) REFERENCES cities ( id )
dictionary g NO PROPERTIES
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Mapping relational tables to a graph

Data structure similar to view
Schema-flexibility

Support for JSON

« JSON document as property

« Element of JSON document as
property
Enterprise-level security

* Redaction, VPD, ...
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CREATE PROPERTY GRAPH IF NOT EXISTS flight plus_graph
VERTEX TABLES (

airports
<ovud>
cities
<evd> ) } COLUMN_NAME } DATA_TYPE
EDGE TABLES ( 11D NUMBER
routes 2 ORIG_ATRPORT_ID NUMBER
<o, 3 DEST_AIRPORT ID NUMBER
airports AS airports_in_cities 4 DISTANCE NUMBER
5 DETAILS JSON

Roood g
train_connections AS tc
SOURCE KEY (orig_airport_id) REFERENCES airports
DESTINATION KEY (dest_airport_id) REFERENCES airports
LABEL train_connection
PROPERTIES (tc.details.Operator.string() as operator,
distance) )
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MATCH clause vs. regular join

Find all airports in Hamburg

SELECT a.iata, a.name
FROM airports a, cities c
WHERE c.city="'Hamburg'
AND a.city_id=c.id
AND a.icao IS NOT NULL;

SELECT * FROM GRAPH_TABLE(
flight graph
MATCH (a IS airport) -> (c IS city WHERE c.city="Hamburg')
WHERE a.icao IS NOT NULL AND c.country = 'Germany’
COLUMNS (a.iata, a.name)

IE

APEX World 2024 | Copyright © 2024, Oracle and/or its affiliates

't IATA |1 NAME
1 HiM Hamburg Airport
2 XFW Hamburg-Finkenwerder Airport

HAM

O

Hamburg

XFW
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MATCH clause vs. regular join

Find airlines connecting HAM and LHR

SELECT airline_name
FROM airports a, routes r, airports d
WHERE a.iata='HAM'

AND a.id=r.src_airport_id

AND d.id=r.dest_airport_id

AND d.iata='LHR';

SELECT * FROM GRAPH_TABLE(
flight graph
MATCH (a IS airport WHERE a.iata="'HAM')
-[r]->
(d IS airport WHERE d.iata='LHR')
COLUMNS (r.airline_name AS airline)

)
ORDER BY 1;

APEX World 2024 | Copyright © 2024, Oracle and/or its affiliates

; AIRLINE

1Air Berlin

2 American Airlines
3British Airways

4 Germanwings

HAM

LHR



MATCH clause vs. regular join

How many cities can | reach starting from HAM with a maximum number of 3 stopovers

SELECT COUNT(DISTINCT(city)) AS no_of reachable cities FROM GRAPH_TABLE(
flight_graph
MATCH (a IS airport WHERE a.iata='HAM') -[r IS route]->{1,4} (d IS airport) -> (c IS city)
WHERE a.iata <> d.iata

COLUMNS (c.cit
( y) Worksheet | Query Buider
) = SELECT DISTINCT * FROM GRAPH TABLE ({
flight_graph
MATCH (a IS airport) (-[r]->(i IS airport)){l,4}->(d IS airport WHERE d.iata='BUC')
WHERE a.iata='"HAM'
- COLUMNS (
1- a.iata AS src_airport,
v ND—DF—REACI-IABLE—C]'_[IES LISTAGG(i.iata, '",') AS list_of stopover_airports,
2 ‘:,' B “‘ll d.iata AS dst_airport,
COUNT (r.id)+1 AS flight_ segments)

)i

F

B Query Result *
E@ [#% sQL ' Al Rows Fetched: 1 in 0,35 seconds

J SRC AIRPORT‘ LIST_OF_STOPOVER_AIRPORTS |} DST_AIRPORT |} FLIGHT_! SEGMENTS
1 HAM DXB, BNE, ISA, DMD BUC
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Tools to work with Property Graphs (19¢, 23¢) *

All your existing tools work with graphs

Specific support in

SQL Developer

SQLdl

Graph Visualization Web App

Graph Visualization JavaScript Library
APEX (Plug-in, Sample Graph Viz app)

SQL-based graphs (23c) can be consumed
by the Oracle Graph Server

Advanced queries, graph algorithms

APEX World 2024 | Copyright © 2024, Oracle and/or its affiliates

Connections

"RTVHD
# (@ Scheduler
€% Property Graph

& PGQL Property Graphs
5

£ BANK_GRAPH

ORACLE craph visusization

Paris

@

£ EBA SAMPLE_GRAPH
= EXT_GRAPH

GRAPH

PH
GHTS_GRAPH
sraph

uuuuuuu




Graph Server and Client(s) at a Glance

« Graph Server and Client is a component of the Property Graph feature of Oracle Database

» The latest Graph Server and Client works with Database 12.2 and later

(
Graph Client EPGQL oA Graph Server
(Java, Python) i g0

_________________________ > A éi load

Oracle Database

DDL

>

(&
>

>

- ——— —

N el

SQL, PGQL

SQLDeveloper
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Links for download and documentation

* SQL Developer
oracle.com/database/sgldeveloper/technologies/

download/

« SQLdcl
oracle.com/database/sqgldeveloper/technologies/s

alcl/download/

* Graph Server and Clients including Graph

Visualization Library
oracle.com/database/technologies/spatialandgrap

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

»  APEX Sample Graph App
github.com/oracle/apex/tree/23.2 /sample-
apps/sample-graph-visualizations

APEX World 2024 | Copyright © 2024, Oracle and/or its affiliates

Graph Developer “s Guide for Property Graph —

Graph Visualization
docs.oracle.com/en/database/oracle/property-
ograph/241/spegdg/sraph-visualization-application.html

Oracle Graph Visualization Library JavaScript AP
docs.oracle.com/en/database/oracle/property-
graph/24.1/pgjsd/index.html

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

plug.htm]



http://www.oracle.com/database/sqldeveloper/technologies/download/
http://www.oracle.com/database/sqldeveloper/technologies/download/
https://www.oracle.com/database/sqldeveloper/technologies/sqlcl/download/
https://www.oracle.com/database/sqldeveloper/technologies/sqlcl/download/
https://www.oracle.com/database/technologies/spatialandgraph/property-graph-features/graph-server-and-client/graph-server-and-client-downloads.html
https://www.oracle.com/database/technologies/spatialandgraph/property-graph-features/graph-server-and-client/graph-server-and-client-downloads.html
https://www.oracle.com/database/technologies/spatialandgraph/property-graph-features/graph-server-and-client/graph-server-and-client-downloads.html
https://github.com/oracle/apex/tree/23.2/sample-apps/sample-graph-visualizations
https://github.com/oracle/apex/tree/23.2/sample-apps/sample-graph-visualizations
https://docs.oracle.com/en/database/oracle/property-graph/24.1/spgdg/graph-visualization-application.html
https://docs.oracle.com/en/database/oracle/property-graph/24.1/spgdg/graph-visualization-application.html
https://docs.oracle.com/en/database/oracle/property-graph/24.1/pgjsd/index.html
https://docs.oracle.com/en/database/oracle/property-graph/24.1/pgjsd/index.html
https://docs.oracle.com/en/cloud/paas/autonomous-database/csgru/get-started-apex-graph-visualization-plug.html
https://docs.oracle.com/en/cloud/paas/autonomous-database/csgru/get-started-apex-graph-visualization-plug.html
https://docs.oracle.com/en/cloud/paas/autonomous-database/csgru/get-started-apex-graph-visualization-plug.html
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LiveLabs: Graph integration with APEX demo

APEX App Builder

N Pr—

= SQL Property Graph in Oracle Database 23c Q admin v

{2 Home

Visualize SQL Property Graph Queries
Region

& Property Graph queries with ...

Using the Graph Visualiza Query for top 10 Top 10 Accounts at center of 2-hop transfers
via accounts by #

of transfers

Identification
Title

select acct_id, count(1)
as Num_Transfers

@
from graph_table ( %32&3:& " - ’ prev s Source
bank_graph 2
$ § » y .

match (src) - [is

BANK_TRANSFERS] - ) )
o 12 °
e % :

: ~[is & . 9\9:0 °
BANK_TRANSFERS] - gﬂ“"e” ‘@ =)
> (dst) S ony .°% - = .P@%e

columns ( via.id as ® o %% & % |\ ®
acct_id)) o Se °3 egﬁ% & e
group by acct_id 5 ~ en: & °° .
order by 008 To . :ee
Num_Transfers desc b o‘hc:,eﬂ < .
fetch first 10 rows ® IS ,?
oo

only; L7 S

Circular payment chains
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Bonus: Sample Graph Visualizations

» Available on oracle.github.io/apex as
sample-graph-visualizations.zip

* Import application
» Disable secure connection to run the app:

. Navigate to the sample application home page in App
Builder.

. Click Shared Components.
. Click Authentication Schemes under Security.
. Click the Current authentication scheme.

. Click the Session Sharing tab and turn off the Secure
switch.

. Click Apply Changes and then run the application.
Create the Graph

Create the helper function

Uncomment SQL query in app component

= Sample Graph Visualizations

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 Styling Interaction
o
Selection Network Evolution Saving Graph State
ORA_SQLGRAPH_TO_JSON Function Keyboard Navigation Shortcuts

i} [@Zapp105 [BPagel (DSession @ £ Debug @ &) QuickEdt ' Customize () 83

docs.oracle.com/en/database/oracle/property-graph/23.4/spgdg/getting-started-apex-graph-visualization-plug.html

APEX World 2024 | Copyright © 2024, Oracle and/or its affiliates



https://oracle.github.io/apex
https://docs.oracle.com/en/database/oracle/property-graph/23.4/spgdg/getting-started-apex-graph-visualization-plug.html

More screenshots of the Sample Graph Visualizations App

Sample Graph Visualizations R asdmi

Sample Graph Visualizations R admin v
Network Evolution

{ Home ORA_SQLGRAPH_TO._JSON Function Show All  Hire Date Salary
—r—rme vate ve

< Basic Graph /* In the below query, query is put in GRAPH_QUERY_TO_JSON function and it will return the result in a
format that the GVT component accepts */
Styling
SELECT CUST_SQLGRAPH_JSON('SELECT employee, e, manager
FROM GRAPH TABLE ( EBA SAMPLE GRAPH
MATCH (vorker is employee) -[w is works for]-> (boss is employee)
COLUMNS (vertex_id(worker) AS employee, edge id(w) AS e, vertex_id(boss) AS manager )
Selection )*) as result_colusn FROM DUAL
The function will return the result in the JSON format the APEX plugin uses to visualize graphs. See the sample app for an

Interaction

Network Evolution example how plugin and function can be used together.

Saving Graph
Graph Using ORA_SQLGRAPH_TO_JSON Function
ORA_SQLGRAPH_TO_GRA..

Keyboard Navigation Shortc 2
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Create an Application = Browse Apps in Gallery

APEX App Builder

Q. Search Apps

APEX PWA Reference
PNA

Orade

Oracle APEX enables developers to build
Progressive Web Apps (PWAs) that can be
installed on any desktop or mobile device to
deliver a more native app experience. This
application serves as a reference for key PWA
features in APEX and how you can use them
in your own apps.

2320

Sample Collections

Orade

Sample Collections enables you to store rows
of data for use within an Oracle APEX
session. This database application illustrates
how to use PL/SQL to create and manage
collection-based session state.

SQL Workshop ~~

Team Development Gallery

Sample Apps = Starter Apps

Sample Application Search

Orade

This application showcases the Application
Search feature, introduced with APEX 22.2.
Search Configurations and Search Regions
allow developers to add robust search engine
functionality to their APEX applications.

1\ Sample Data Loading

Orade

This application is built on simple EMP and
DEPT tables to highlight how developers can
define pages to allow end users to upload
spreadsheet data into an existing table.

APEX World 2024 | Copyright © 2024, Oracle and/or its affiliates

Utility Apps ~ Custom Apps

Sample Calendar

Orade

This application highlights the native
calendaring capabilities of Oracle APEX. It
features a monthly calendar with stylized
daily tasks. The dates can be changed using
drag and drop, which is all declarative and
easily created using native APEX wizards.

Sample Dynamic Actions
Oradle

This application demonstrates a number of
different dynamic actions that can be
incorperated into an application. These
declarative client-side behaviors include
simple examples for manipulating the display
of components, style examples for changing
the appearance of components, and server-
side examples which interact with the
database.

2320

BBEB sample Cards
BB Orade

This application highlights Cards regions in
Oracle APEX. Cards regions are a native
region type. They provide developers with a
powerful and flexible new way to display data
in bite-sized blocks, ideal for use in faceted
search, or presenting at-a-glance
information.

2320

Sample File Upload and
Download

Orade

Learn how to create Oracle APEX applications
that include file upload and download.
Upload files using dialogs as well as
dedicated pages. See how to download files
stored in Oracle database BLOB columns
within database tables. Specifically see how
to produce file download links in interactive
reports, classic reports, forms, and
dynamically created HTML content.

2320

Karin Pat
& ©@ domo

Sample Charts

Orade

This application highlights the charting
capabilities of Oracle APEX. It demonstrates
how you can enhance your applications to
visually represent your data, using
declarative and plug-in based charting
solutions.

Sample Graph
p Visualizations
Orade

This application demonstrates the use of the
Graph Visualization plug-in. This plug-in
supports visualization of property graph
queries in the database as an interactive
network graph.




Sample Graph Viz app

= Sample Graph Visualizations

Sample Graph Visualizations

o 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.

P

Basic Graph

Selection

v

ORA_SQLGRAPH_TO_JSON Function

Styling

Network Evolution

Keyboard Navigation Shortcuts

Interaction

Saving Graph State
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Sample Graph Viz app

Sample Graph R kpatenge v

ORA_SQLGRAPH_TO_JSON Function

Convert SQL Graph to JSON Graph Using ORA_SQLGRAPH_TO_JSON Function

Function CUST_SQLGRAPH_JSON accepts a ref cursor as input. Below is an example helper function you can use which takes a SQL/PGQ query as
WARCHARZ, converts it into a curser and passes it into the ORA_SQLGRAPH_TO_JSON function. L] ZK @_'J

CREATE OR REPLACE FUNCTION CUST_SQLGRAPH_JSON (
QUERY VARCHAR2
) RETURN CLOB
AUTHID CURRENT_USER IS N
INCUR SYS_REFCURSOR; -El
L_CUR  NUMBER;
RETVALUE CLOB;
BEGIN
OPEN INCUR FOR QUERY;
L_CUR := DBMS_SQL.TO_CURSOR_NUMBER(INCUR);

RETVALUE := ORA_SQLGRAPH_TO_ISON(L_CUR); i e
DBMS_SOL. CLOSE_CURSOR(L_CUR) ; [ — o .
RETURN RETVALUE; e . T

END; o,

Here is an example of using the helper function.

SELECT CUST_SQLGRAPH_JSON('SELECT employee, e, manager Page| 1 of11 > >l
FROM GRAPH_TABLE ( EBA_SAMPLE_GRAPH
MATCH (worker is employee) -[w is works_for]-> (boss is employee)
COLUMNS (vertex_id(worker) AS employee, edge_id(u) AS e, vertex_id(boss) AS manager )

)*') as result_column FROM DUAL;

The function will return the result in the JSON format the APEX plugin uses to visualize graphs. See the sample app for an example how plugin and
function can be used together.

Details

34 APEX World 2024 | Copyright © 2024, Oracle and/or its affiliates



Graph Visualization

Single page example o [b

= [T Tage 2024 Remote

0
®

SQL Graph Demo =

This is a demo to show how Property Graphs can be queried using SQL/PGQ. h») &

I _— - W - S WA W

¥ Query the SQL Graph Gra

Use the CUST_SQLGRAPH_JSON function to convert the result of querying the graph to JSON.

SELECT cust_sqlgraph_json(’
SELECT * FROM GRAPH_TABLE(
flight_ext_graph
MATCH (c1 IS city WHERE cl.city = "'Paris’’ AND cl.country = "'France’') <-[11 IS locat
-[r IS route]-» (a2) -[12 IS located_in]-> I Page 1 of1
(c2 IS city WHERE c2.city = ""London'' AND c2.country = '‘United Kingdom®')

COLUMNS (
VERTEX_ID(c1) AS src_city,
EDGE_TD(11) AS ini,
VERTEX_ID(al) AS src_airport,
EDGE_ID(r) AS connaction, AIRPORTS{"l f

i AIRPORTS{"IDgIR6}
VERTEX_ID(a2) A? dst_airport, 6 ORTS{"ID":492YAIRPORTS({"ID":1382}
EDGE_ID(12) As inz, AIRPORTS{"ID":503} CITIES{HID!

VERTEX_ID(c2) AS dst_city CITIES{"ID":7404}

) AIRPORTS{"ID":502}
)
:page_start, Page 1 of1
:page_size
) AS result FROM DUAL

35 APEX World 2024 | Copyright © 2024, Oracle and/or its affiliates



Single page example

APEX App Builder - SQL Workshop v Team Development Gallery Q search ,9; ® KP g::: Latenzs

T M. Application 106 ', Page Designer D e rl‘Zl $ @

i=] ¢ CJ cﬁj Layout Page Search Help Region Attributes

[ Page : Home @ Filte
Pre-Rendering Identitication

<> i "
GmTmEE /> Query the SQL Graph |8 Fight Graph Visuatization

Title Flight Graph Visualization
Breadcrumb Bar EDIT CcoPY
Type Graph Visualization (Preview)

</> SQL Graph Demo BT

Body Source
CREATE
</> Query the SQL Graph

. — SORT ORDER NEXT Location Local Database
. Flight Graph Visualization

— s SORT ORDER Tune SOL Ouerv

- L Quel
Post-Rendering REGION BODY REGION BODY 5QL Query

SELECT cust_sqlgraph_json(”
REGION CONTENT REGION CONTENT SELECT * FROM GRAPH_TABLE(
flight_ext_graph
U REGIONS curmEETS (El)MATCH (cl IS city WHERE cl.city Paris'' AND cl.country France' ') <-[11 IS located in]
-[r IS route]-»> (a2) -[12 IS located_in]->
(c2 IS city WHERE c2.city = ''London'' AND c2.country = ''Germany'')
COLUMNS (
VERTEX_ID(c1) AS src_city,
EDGE_ID(11) AS in1,
VERTEX_ID(al) AS src_airport,
EDGE_ID(r) AS connection,
VERTEX_ID(a2) AS dst_airport,
EDGE_ID(12) AS in2,
et Column Content VERTEX_ID(c2) AS dst_city
R . Toggle Comme... Row )
eport ow
Report )

Regions Items Buttons

Avatar Badge Breadcr . Calendar

Graph :page_start,
Visualiz... t :page_size
— ==k — AS result FROM DUAL

Dynamic Faceted

APEX World 2024 | Copyright © 2024, Oracle and/or its affiliates
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Graphs offer a different view on your
data

With Oracle 23c you can use your
existing tools to work with graphs

Oracle Graph is the graph database for
the enterprise
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More resources

General information

« www.oracle.com/database/graph/

Documentation

»  SQL Graph Queries in Oracle Property Graph 241
docs.oracle.com/en/database/oracle/property-
graph/24.1/spgdg/sql-graph-queries.html

GitHub

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

»  23c Graph Demos
github.com/oracle-samples/pgx-
samples/tree/master/23c-graph-demos

»  Six degrees of Kevin Bacon
github.com/kibeha/ways-to-bacon
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Oracle Cloud Marketplace

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

LivelLabs

. developer.oracle.com/livelabs

YouTube

. youtube.com/@oraclespatialandoraclegraph

*  Analytics and Data Techcasts:
youtube.com/@analyvticsanddatatechcastsQ0

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/



http://www.oracle.com/database/graph/
https://docs.oracle.com/en/database/oracle/property-graph/24.1/spgdg/sql-graph-queries.html
https://docs.oracle.com/en/database/oracle/property-graph/24.1/spgdg/sql-graph-queries.html
https://github.com/operard/mlgraph
https://github.com/oracle-samples/pgx-samples/tree/master/23c-graph-demos
https://github.com/oracle-samples/pgx-samples/tree/master/23c-graph-demos
https://github.com/kibeha/ways-to-bacon
https://cloud.oracle.com/marketplace/application/74883066
https://developer.oracle.com/livelabs
mailto:youtube.com/@oraclespatialandoraclegraph
mailto:youtube.com/@analyticsanddatatechcasts90
https://blogs.oracle.com/database/category/db-graph
https://medium.com/tag/oracle-graph
https://blogs.oracle.com/coretec/
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ORACLE

Thank you

For more information on Oracle Graph
g0 to oracle.com/goto/graph

Karin Patenge | Spatial and Graph Product Management

X karin.patenge@oracle.com
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