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Safe harbor statement

The following is intended to outline our general product direction. It is intended for information purposes 
only, and may not be incorporated into any contract. It is not acommitment to deliver any material, code, 
or functionality, and should not be relied upon in making purchasing decisions. 

The development, release, timing, and pricing ofŀƴȅ ŦŜŀǘǳǊŜǎ ƻǊ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ŘŜǎŎǊƛōŜŘ ŦƻǊ hǊŀŎƭŜΩǎ 
products may change and remains at the sole discretion of Oracle Corporation.
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What is Spatial Data?

Business data that contains or describes location
Geographic features (roads, rivers, parks, etc.)

Assets (cell tower, fire hydrant, electrical transformer, etc.)

Sales data (sales territory, customer registration, etc.)

Street and postal address (customers, stores, factory, etc.)

Anything connected to a physical location 

Almost every database contains some form of data that can 
be leveraged using spatial technologies

[ƻŎŀǘƛƻƴ ƛǎ ŀ άǳƴƛǾŜǊǎŀƭ ƪŜȅέ



Vectors
Roads, rivers, forests, Χ

Land parcels, buildings, roads, cables, 
pipes

Customers, stores, vehicles 

Rasters
Satellite imagery, aerial photographs

Terrain models

Weather, climate

Statistics

Spatial Data Comes in Many Flavors é



Addresses
Street and postal addresses

From address to location

From location to address

Networks
Road networks 

Multi-modal transportation

Electric, gas, water, 
telecommunications

Spatial Data Comes in Many Flavors é



3D
Urban Landscapes / City Models

Virtual visits

Impact of new constructions

Point Clouds
Capture the reality

Model buildings, infrastructure, Χ

Change detection

Spatial Data Comes in Many Flavors é



Generate Powerful Maps



Compute Drive-time Polygons



Many Use Cases é

Public sector
Land use, ownership and taxation (cadastre)

Infrastructure: roads, water, electricity

Public services

Public safety / emergency services

Statistics

Utilities
Network planning and operation

Transport and distribution networks

Plant safety ςϦDŜƻ CŜƴŎƛƴƎά



Many Use Cases é
Commercial

Marketing: store location, customer behavior 
analysis ("geo-marketing")

Real estate

Fleet management, Field service, CRM

άtŀȅ-as-you-ŘǊƛǾŜέ ƛƴǎǳǊŀƴŎŜ

Consumer
Location-based services

Driving directions, navigation

Telematics



Location Infused Technology
Java, Databases, Applications, Cloud 



Location-Enabled Business Applications

Geocoding

Spatial searches

Routing

Mapping



Specialist Geospatial Applications
Geometry

Topology

GeoRaster

Networks

LRS

Geodetic

Long Transactions

3D (Point clouds, 

LIDAR)



Oracleôs Spatial Strategy
Enable Spatial use cases on every Oracle platform

Oracle Big Data Spatial and Graph

Big Data: 
Single Model Data Store

Oracle Database 
Spatial and Graph

Database 19c: 
Polyglot (Multi-model) 
Data Store

Spatial and Graph in 
Cloud Offerings

Oracle Big Data Cloud Service
Oracle Database Cloud Service
ÅEnterprise Edition High Performance
ÅEnterprise Edition Extreme Performance
ÅAll Autonomous DB offerings



Spatial in Oracle Big Data System
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DATA RESERVOIR DATA WAREHOUSE

Oracle Database

Oracle Industry
Models

Oracle Advanced Analytics

Oracle Spatial & Graph

Big Data Appliance

Apache 
Flume

Oracle
GoldenGate

Oracle Event 
Processing

Cloudera Hadoop

Oracle Big Data SQL

Oracle NoSQL

Oracle R Distribution

Oracle Big Data Spatial and 
Graph

Oracle Database

In-Memory, Multi-tenant

Oracle Industry Models

Oracle Advanced 
Analytics

Oracle Spatial & Graph

Exadata

Oracle
GoldenGate

Oracle Event
Processing

Oracle Data
Integrator

Oracle Big Data
Connectors 

Oracle Data
Integrator



In Oracle Cloud today
Oracle Database - Spatial & Graph

Lines Polygons

Rasters 3D/LIDARNetwork Graphs

OGC Web Services

Address Geocoding

Points

Semantic Graphs

Routing

Linear Referencing (LRS)

Locator
Bundled, every edition, no extra cost

ÅPriced Option to on-prem DB EE
ÅFeature of High Perf and Extreme DBaaS

Coordinate systems
Basic spatial analysis

ÅHigh Performance
ÅExtreme Performance

Oracle Spatial & Graph



In Oracle Cloud today
Oracle Big Data Spatial & Graph

Spatial Operators, Functions 
API

Spatial Enrichment, 
Categorization API

MapReduce Framework, templates

GeoNames and Hierarchy 
data

Mgmt console, Sample Applications

Raster Loader
(GDAL formats)

Subset

Raster Analysis API

Mosaic

Spatial Vector Spatial Raster NoSQL

ÅFeature of Big Data Cloud Service

ÅProcessor license on-prem

Oracle Big Data Spatial & Graph
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Multimodel Database

ÅOracle Database supports multiple models

ïRelational, In-memory, Sharded

ïDocument Store

ÅJSON 

ÅXML 

ÅText

ÅOLAP

ïSpatial Database

ïGraph Database and Triple Store

ÅOracle Database support multiple languages 
and access protocols



Unclear and doubtful technologies for UNIFIED

Å Data integration
Å data security
Å availability 
Å performance & scalability
Å manageability

?

Oracle Converged DB(Multimodel ) vs. others

Text RelationalXML

JSON

graph spatial 

Images 

SQL based internal integration  + 
Supporting technologies for additional

Å data security
Å availability 
Å performance & scalability
Å manageability

Text XML

JSON

graph spatial 

images

hǊŀŎƭŜΩǎ /ƻƴǾŜǊƎŜŘ ŘŀǘŀōŀǎŜ{ǇŜŎƛŀƭ ŘŀǘŀōŀǎŜǎ ōŜƛƴƎ ΨƛƴǘŜƎǊŀǘŜŘΩ



Oracle Spatial and Graph 19C
Three major features

Spatial Property Graph RDF Graph



Oracle Spatial and Graph*
On Premises, Cloud and in Autonomous Database



Strategic Vision: The Platform

Ubiquitous Spatial services in IT infrastructure
Dramatically lower costs

Simplify application development

Integrate operational systems

Allow Spatially-enabled solutions to focus on business context, not infrastructure 
services

Database and Application Server manage deployment infrastructure

Security ω   Scalability ω  {ǘŀƴŘŀǊŘǎ /ƻƳǇƭƛŀƴŎŜ

Load Balancing ω   Failover ω  I²κ{² 5ŜǇŜƴŘŜƴŎƛŜǎ

Support multiple application models with common data model

Java ω   GML ω  CǳǘǳǊŜ Χ

.Net ω   ²Ŝō {ŜǊǾƛŎŜǎκ{h! 



A Web Mapping Application
Oracle Database

Basic capabilities for spatial data management

Oracle Spatial and Graph

Priced option for Geocoding, Routing, High-Performance  
Query and Analytics, and more

Includes RDF Graph capabilities (triple store, SPARQL 
queries, inferencing and ontology support, ...)

Mapping Technology

Java-based map rendering engine built on HTML5

Can consume cloud-based or local mapping services

Built on open standards

OGC, ISO 191xx, ...

Partnerships

Partner ecosystem includes data providers, SIs, ISVs

JDBC

Map Visualization

HTTP

Local Map
content

Spatial and Graph 
Option

Oracle Database

26

Cloud or on-premises 
Map services



Oracle Database Spatial and Graph 

Processing and analyzing a variety of geospatial data 
Typically in conjunction with other data (relational, other unstructured data like text)

All using SQL & PL/SQL

Supporting large set of operations (2D/3D, Network, Routing, 

A large set of pre-built operators & functions 

Fully compatible to the            (open) Standard  
Can be combined with practically any 3rd party tool

/ƻƳōƛƴƛƴƎ ǿƛǘƘ hǊŀŎƭŜΩǎ ǘǊŀŘƛǘƛƻƴŀƭ ǎǘǊŜƴƎǘƘ
Scalability, Security, High Availability, Manageability

Exadata ready

Supporting geospatial data operations in the database

http://www.oracle.com/technetwork/database/options/spatialandgraph/overview/index.html
http://database.us.oracle.com/pls/htmldb/f?p=781:2:400965430490264:::2:P2_ID:43322990499059839510973643457940836984


Oracle Spatial and Graph
Location and graph analysis with secure storage for enterprise data

Topologies

3D / LiDAR

Raster

Networks

Web Services (OGC)Geocoding RoutingDeployable Services

RDF Graphs Property Graphs 

Mapping

Polygons

Lines

Points

Location Tracking 
(Geofencing)



Oracle Spatial Features at a Glance

Geocoding& Routing

3D, Point Clouds, and LIDAR

Open Location Service

Linear Referencing Spatial Web Services

Networks Raster Imagery

(5,10,0)
(30,10,27)

(50,15,53.8)

(55,20,60)

(45,10,44)



Raster, 3D, Point Clouds and LiDAR support 
Solids

Raster and 3D Queries

Triangular 
Irregular 
Networks

Point Clouds

Visibility queriesVolumetric Analysis

3D Coordinate Systems

Raster

Raster Analysis and 
Operations



Topology for mapping, land 
management and cadastre
applications

Advanced Spatial Data Models
Spatial networks for roads, transport, 
pipelines, telcosand other 
geographically connected analysis



Spatial Features in 12.2

GeoJSONSupport and REST Services
Spatial indexes, operators and queries on JSON documents in the 
database; Exadatasmart scan against GeoJSON

Map Visualization
Interactive HTML5 component, create thematic and geographic maps

Location Tracking Services
Track millions of moving objects against thousands of regions

Location Data Enrichment Services

Spatial Vector Acceleration for more Spatial Functions

Additional Partitioning Methods & Index Improvements

with Oracle Spatial and Graph



Oracle Map Visualization (f.k.a.Mapviewer)

Å HTML5-based mash-up component

Å Deployed in WebLogicApplication Server

Å Enabling developers to incorporate interactive 
maps and spatial analysis into business apps

Å Integrating data from Oracle Spatial and Graph 
or other sources (WMS, WFS, GeoRSS, WMTS), 
and background maps from data providers or 
services

Å JavaScript, Java, and XML APIs for web 
mapping apps



Spatial Analysis + Maps in Oracle Apps,  BI
Development Tools (SQL Developer, APEX) Oracle BI EE 

Applications Mobile Apps



Spatial Processing in Oracle Database

All data stored as tables

Analytics done in SQL

SELECT c.holding_company, c.location
FROM competitor c,

bank b
WHERE b.site_id = 1604
AND SDO_WITHIN_DISTANCE(

c.location,
b.location,
ϥŘƛǎǘŀƴŎŜҐн ǳƴƛǘҐƳƛƭŜΨ

) = 'TRUE'



мллΩǎ ƻŦ {v[ 
spatial analysis 
operators 
ÅFilter

ÅCombine

ÅTransform

ÅMeasure

Spatial Analysis


