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Oracle Graph Deployment Options

On-Premises

fo 9

—

——
Fullymanaged Comanaged Usermanaged
(Autonomous (Oracle Cloud) (on-premises)

Database in
Oracle Cloud)

Graph Studio Graph Server and Client
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Release Cadence

Graph Studio in Autonomous Database Updated Monthly

Graph Server and Client Released once in three months
(mid-Jan, midApr, midJuly,mid-Oct)

Works with Oracle Database 12.2 or later

Works with any Oracle Database edition
(XE, Standard, Enterpridexadata

RDF Graph witlOracle Database releases Oracle Database release cycle
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Supported in Any Deployment

A Create a graph
A Query a graph
A Analyze a graph

A Visualize a graph

Tools available and degree of automation varies according to deployment
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Recent New Features




Property Graph Views




Property Graph Example
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CUSTOMER

CUSTSALES

MOVIE

MOVIEPLEX.CUSTOMER

MOVIEPLEX.CUSTSALES

MOVIEPLEX.MOVIE

P " CUST_ID

LAST_NAME
FIRST_NAME
STREET_ADDRESS
POSTAL_CODE

CITY

STATE_PROVINCE
COUNTRY
COUNTRY_CODE
CONTINENT

AGE
COMMUTE_DISTANCE
CREDIT_BALANCE
EDUCATION

EMAIL

FULL_TIME

GENDER
HOUSEHOLD_SIZE
INCOME

INCOME_LEVEL
INSUFF_FUNDS_INCIDENTS
JOB_TYFE
LATE_MORT_RENT_PMTS
WARITAL_STATUS
MORTGAGE_AMT
NUW_CARS
NUW_MORTGAGES

PET
PROMOTION_RESPONSE
RENT_OWN

SEGMENT_ID
WORK_EXPERIENCE
*YRS_CURRENT_EMPLOYER
YRS_CUSTOMER
YRS_RESIDENCE
Loc_LaT

LOC_LONG

NUMEER

WARCHARZ (200 BYTE)
WARCHARZ (200 BYTE)
WARCHARZ (400 BYTE)
WARCHARZ (10 BYTE)
WARCHAR2 (100 BYTE)
WARCHARZ (100 BYTE)
WARCHARZ (400 BYTE)
WARCHARZ (2 BYTE)
WARCHARZ (400 BYTE)
NUMEER

NUMEER

NUMEER

WARCHARZ (40 BYTE)
WARCHAR2 (500 BYTE)
WARCHARZ (40 BYTE)
WARCHARZ (20 BYTE)
NUMEER

NUMEER

WARCHARZ (20 BYTE)
NUMEER

WARCHARZ (200 BYTE)
NUMBER

WARCHAR2 (8 BYTE)
NUMBER

NUMEER

NUMEER

WARCHARZ (40 BYTE)
NUMEER

WARCHARZ (40 BYTE)
NUMEER

NUMBER

NUMBER

NUMBER

NUMEER

NUMEER

NUMEER

DAY DATE
GENRE_ID NUMBER
F MOVIE_ID NUMBER
F CUST_ID NUMBER
APP WVARCHAR2 (30 BYTE)
DEVICE WARCHAR2 (30 BYTE]
- — — K s WARCHAR2 (30 BYTE])

PAYMENT_METHOD VARCHARZ (30 BYTE)
LIST_PRICE NUMEBER
DISCOUNT_TYPE WARCHAR2 (30 BYTE)
DISCOUNT_PERCENT NUMBER
ACTUAL_PRICE NUMBER

P——— - »

FK_CUSTSALES_CUST_ID (EUST_ID)
FK_CUSTSALES_MOVIE_ID (MOVIE_ID)

= PK_CUST_CUST_ID (CUST_ID)

% PK_CUST_CUST_ID (CUST_ID)

P " MOVIE_ID
TITLE
BUDGET
GROSS
LIST_PRICE
GENRE
SKU
YEAR
OPENING_DATE
VIEWS
CAST
CREW
STUDIO
MAIN_SUBJECT
AWARDS
HOMINATIONS
RUNTIME
IMAGE_URL
SUMMARY

NUMBER

WARCHARZ (200 BYTE)
NUMBER

NUMBER

NUMBER

WARCHARZ2 (4000 BYTE)
WARCHARZ (30 BYTE)
NUMBER

DATE

NUMBER

WARCHARZ2 (4000 BYTE]
WARCHARZ2 (4000 BYTE]
WARCHARZ (4000 BYTE)
WARCHARZ2 (4000 BYTE]
WARCHARZ2 (4000 BYTE]
WARCHARZ2 (4000 BYTE)
NUMBER

WARCHARZ (4000 BYTE)
WARCHARZ (16000 BYTE)

|G= PK_MOVIE_CUST_ID (MOVIE_ID)

& PK_MOVIE_CUST_ID (MOVIE_ID)

A graph representation of data

custsales

Customer Movie

Data entities become vertices (typically every row in such a table is a vertex)
A Connections between them become edges (data that links vertex tables):

CUSTSALESinksCUSTOMERNdMOVIE

A Vertices and edges can have properties (EdST_ID, LAST _NAME for aCUSTOMER
DAYandPAYMENT _METHQ&r a movie rental rCUSTSALEY
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Property Graph Views

Property graph view on database tables
A Vertex tables: Every row is a vertex

A Edges: Any relationship can be defined to be an edge A For OLTP Graph
applications
CREATEPROPERTYGRAPHPGVIEW_MOVIE_ RECOMMENDATIONS
VERTEX TABLES ( _ .
moviestream.movie A D N‘]_ LIK Aa | a g
KEY ( movie id ) data in tables
PROPERTIES(..),
moviestream.customer_promotions - ;
KEY ( costid ) A Updates in datais
LABEL customer PROPERTIES (..) immediatelyavailable in
) the graph
EDGE TABLES (
moviestream.custsales_promotions KEY ( cust id , day id , movie_id )

SOURCEKEY ( cust id ) REFERENCESustomer_promotions
DESTINATION KEY ( movie id ) REFERENCESmovie
LABEL rented PROPERTIES(..)

) OPTIONS (PG_VIEW)
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Property Graph Views: Tools

UseSQLcl

A Download a‘nd unZIp ISQL> set cloudconfig C:\Users\mannamal.ORADEV\Documents\Hadoop\events\AnD\2822GraphTechCast\Wallet_MOVIE9352.zip
ISQL> conn moviestream@MOVIES352_medium

A Add files into thdib/ ext
directory of your local
SQLcinstallation

A Start UpSQLC| select c1.FIRST_NAME as customer, el.DAY_ID as rental_date, m.title

from match (c1)-[el]->(m)

on PGVIEW_MOVIE_RECOMMENDATIONS

where c1.FIRST_NAME = 'Emilio' and c1.LAST_NAME = 'Welch'
* limit 20;

A pgql aUtO On CUSTOMER RENTAL_DATE
TO enable PGQL mOde ili 19-MAY-19 12 Years a Slave

A Run PGQL queries!




Property Graph Views: Updates to Data

Update graph using SQL or PGQL
PGQL example:

INSERT EDGEt
BETWEEN1 ANDmM1
LABELS( rented )
02/ 0%24) %3 5 A &
FROM MATCg1:Customer),
MATCHmM1:Movie)
WHERRA st T AT A » p" 1
| st OEOTI A » p3i
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Property Graph Views: Application Development

try {
Java and Python API //Get a jdbc connection
for PGQL queries PoolDataSource pds = PoolDataSourceFactory.getPoolDataSource();

pds.setConnectionFactoryClassName ("oracle. jdbc.pool.CracleDataSource");
pds.setURL ("jdbc:oracle:thin: @"+host+": "+port +"/"+sid);

pds.setUser (user) ;

pds.setPassword (password) ;

conn = pds.getConnection();

To execute PGQL queries
via JDBC

A Register a class with the

conn.sethutoCommit (false) ;

. // Get a PGQL connection
\]DBC nger manager I PgglConnection pgglConn = PgglConnection.getConnection (conn);
import  java.sql.DriverManager ; atement
import  oracle.pg.rdbms.pgql.jdbc.PgglJdbcRdbmsDriver .createStatement () ;
DriverManager.registerDriver (new PgqglddbcRdbmsDriver  ());
[/ maTouls rugl wuslY
. String query = "SELECT a,b,c,el,e2,e3 FROM MATCH (a)-[el]l->(b)-[e2]->(c)-[e3]->(a)
A Run PGQL querles rs = pgqglStmt.executeQuery (query);

String  jdbcUrl =
" jdbc:oracle:pgq| :@<DB
Host>:<DB Port>/<DB SID>";

// Print the results

rs.print();
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Property Graph Views: Use Database Functions With PGQL Queries

Use anydatabase function(including usedefined functions) in PGQL queries

JSON column can be

select JSON_VALUEVCREVV, l$.j0bl) as JOB_T'TLE used to store flexible
from MATCH(v) on PGVIEW_MOVIE_ RECOMMENDATIONS numbers and types of
vertex and edge
properties
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Supported PGQL Syntax

Variablelength pattern matching
A ReachabilityANY, ANY SHORTEST, TOP k SHORTEST, ALL

A Graph Server (PGX) supports additional syntax TheALL Keyword
A Find all pathdetween a

Database functions pair of vertices

A Ex: JSON functions A New implementation

enables significant

All available database types performance boost
when a graph is a tree

Full list in the documentation
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Subgraph Loading into Graph Server

For Graph Analytics
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Load Graph into Memory in Graph Server
High Speed Graph Analytics
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Load the
complete graph

Load a subgraph

Expand Subgraph
when needed



http://graphsource.pg/

Additional Property Graph Enhancements

Security enhancements

Enhancements to PGQL
A New PATH support ANY path, ALL SHORTEST path, ALL path

A SHORTEST and CHEAPEST paths extended to include ALL SHORTEST, ANY SHORTEST, ANY CHEAPEST
max} quantifiers

A Un-nesting of paths: ONE ROW PER VERTEX/EDGE

CREATE PROPERTY GRAPH options in Graph Server (PGX)
A OPTIMIZED_FOR_READ, OPTIMIZED FOR_UPDATES, SYNCHRONIZABLE

Support for Oracle Linux 8 and Java 17

Load graphs into graph server from CDH 7
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RDF Graphs in Graph Studio

New interpreter: SPARQL




RDF Graphs in Graph Studio

A Get started with RDF graphs in minutes
A Oneclick provisioning
A Easy load of RDF files

A Use one notebook for
A Property Graph queries
A SPARQL (RDF Graph) queries

18 Copyright © 2022, Oracle and/or its affiliates

Exploration

Modes
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RDF Graph Performance Enhancements




Significant Performance Boost for SPARQL Queries

Available with Oracle Database Release Update 19.15.0 and Autonomous Database

Create optional auxiliary tables
A New APIs to create the auxiliary tables Up to
A No query changes needed

Performance improvement for SPARQL queries with 1 O X

A Star patterns
A Property chains faster
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Resources

oracle.com/database/graph/

OracleLivelLabs

_ Graph YouTube Channel
A bit.ly/dbwlab24

A youtube.com/cOracleSpatialandGraph

OracleAskTOMseries Social Media

o
A gzktom.oracle.corrdls/apex/asktom.search.otBO A @erEme e el @S i e Elea T

Blog: Examples, Tips and Tricks
A Dbit.ly/OracleGraphBlog
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https://www.oracle.com/database/graph/
bit.ly/dbwlab24
https://asktom.oracle.com/pls/apex/asktom.search?oh=3084
http://bit.ly/OracleGraphBlog
https://www.youtube.com/c/OracleSpatialandGraph
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Thank you

@AnnamalaiMelli

https://www.oracle.com/database/graph/
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Our mission is to help people see

data in new ways, discover insights,
unlock endless possibilities.
| §v\\@ o M= won.
& e



