ORACLE

Property Graph Support
INn Relational Database

Data Community Conference
November, 3 ' 2022
Bern

Copyright © 2022, Oracle and/or its affiliates




} . & 4 V 7 =
s 2 > W & ' & .

Presenter Introduction

Marco Arnaboldi

Senior Member of Technical Staff
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R YV Dz nfalh drea of work is on scalable graph processing
and DB native graph technology. He has received his Master
degree from Politecnico di Milano and University of lllinois.
He has been working for Oracle Labs for more than 3 years.

2 Copyright © 2022, Oracle and/or its affiliates E




! 3 " ¥ 4 y 7 =
, ) y # y -

Connections are everywhere around us
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External External External
Entity 1 Entity 2 Entity 3

Graphs are a powerful tool to leverage information stored in connections of yourdata.
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Graph is an important trend in Data and Analytics

Gartner Top 10 Data and
Analytics Trends, 2021

This is because graphs provide intuitive abstractions
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Scalable Al
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Data and Decision the Augmented
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Trend No. 8: Graph relates everything
gartner.com/SmarterWithGartner

Graph forms the foundation of modern data and analytics with capabilities to enhance and improve
2021 ‘T-J-‘llw.-:l . Al rights reserved. CTMKT 116447, Gartne': . . . . .
user collaboration, machine learning models and explainable Al. Although graph technologies are
not new to data and analytics, there has been a shift in the thinking around them as organizations
identify an increasing number of use cases. In fact, as many as 50% of Gartner client inquiries

around the topic of Al involve a discussion around the use of graph technology.
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What is a property graph? (simplified)

A A set of vertices (sometimes called nodes)
A And edges that connect vertices

A Vertices and edges can
A Have labels (one or more)
A A label is an identifier
A That also provided typing information
A Have properties /attributes (zero or more)
A By virtue of properties being associated with labels

A A property is a typed key/value pair
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A Vertices and edges collectively are called graph elements
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How is property graph data model different from relational?

A

A In relational data model, connections are encoded implicitly (FK/PK , joins)

In property graph data model , connections are explicit part of the data model
In form of edges between entities (vertices )
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Graphs enable a variety of new use -cases

Money laundering detection for financial services
Create a graph of all bank accounts, then run graph queries to find
all customers who have information that reveals criminal activity.

Data lineage tracking for GDPR

The various steps in the data lifecycle can be tracked and navigated, vertex by
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the information originally resided, was copied, and utilized, so data

professionals can fulfil GDPR requests.

Feature engineering for machine

learning

Building machine learning models requires
augmented data, which can be created by running
graph queries and creating enriched data which
can then be used for machine learning.
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Increasingly used in many industry domains

Finance

A Fraud detection

A Risk analytics

A ldentify communities among customers

Transportation
A ldentify vulnerable points in infrastructure, single points of failure
A Aggregate costs along paths

Manufacturing

A Simplify application that enables users to navigate full product hierarchies in their e -
commerce system

Telecommunications
A Analyze and optimize network topologies
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Graph View vs. Relational View

Relational model is widely used for general
data management

However, the model is cumbersome for
answering certain questions

/\

Are Bob and Charlie related (and how)?
Is there any money flow between them?

/\

Is there any money flowing in cycles back to the
originating owner (laundering)?
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Account Table Customer Table
ID ID Date ID
1111 200 2010-3-10 100 Alice
2222 100 2011-2-13 200 Bob
3333 400 2015-9-16 300 Charlie
4444 300 2012-5-25 400 Dave
5555 100 7 7

Transfer Table

1111 3333 Wire $20,000
5555 4444 Wire $30,000
4444 2222 Recurring  $10,000
3333 S50 Wire $20,000
7.




Benefits from Graph View

Represent the dataset as a graph
A Entities become vertices
A Relationships become edges
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