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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 nobenmitment to deliver any material, code,
or functionality, and should not be relied upon in making purchasing decisions.

The development, release, timing, and pricingof @ FSI (dzNBa 2NJ Fdzy Ol A2yl Al@
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 |
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Spatial Data Comes in Many Flavorse

Vectors Rasters
Roads, rivers, forest¥ Satellite imagery, aerial photographs
Land parcels, buildings, roads, cables,  Terrain models
pipes Weather, climate

Customers, stores, vehicles Statistics




Spatial Data Comes in Many Flavorse

Addresses Networks
Street and postal addresses Road networks
From address to location Multi-modal transportation
From location to address Electric, gas, water,

telecommunications




Spatial Data Comes in Many Flavorse

3D Point Clouds
Urban Landscapes / City Models Capture the reality
Virtual visits Model buildings, infrastructurex

Impact of new constructions Change detection
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Geospatial Operations and Complement Management
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Many Use Cases

Public sector
Land use, ownership and taxatioraflastre
Infrastructure: roads, water, electricity
Public services
Public safety / emergency services
Statistics

Utilities
Network planning and operation

Transport and distribution networks
Plantsafetychb DS2 CSY OA Yy 3 d




Many Use Cases

Commercial

Marketing: store location, customer behavior

analysis ("geanarketing")

Real estate

Fleet management, Field service, CRM

Gt fa®yourRNRA OS¢ Ay adzNl yOS
Consumer

Locatiorbased services

Driving directions, navigation

Telematics




Location Infused Technology

Java, Databases, Applications, Cloud

WIKIPEDIA

The Free Encyclopedia

SensorCloud® Live-Connect

Live Streaming Data, Remotely Configure Networks, Change Node/Network Settings, Update Firmware.

Article  Talk

T = D )
R he o T

Spatial database

From

kipedia, the free encyclopedia

=’]ava.net

Get Involved
About Java.net
Adopt a JSR
Create a Project
Link an Offsite Project

Get Informed
Articles
Blogs
Events
Java Magazine

Oracle University

Java and GIS, Part 1: Intro to GIS

Java &

Oracle Utilities Mobile Workforce
Management

6l

Maximize Workflow Efficiencies and Operational
Performance

Oracle Utilities Moblle Workforce Management provides a real-
time, end-to-end enterprise solution, enabling utilties to achieve
maximum visibility, control, and performance of field resources.

£ Data Sheet (PDF)

Blade position : |
.

From Computer Desktop Encyclopedia
@200 The Computer Language Company Inc

Vehicle orientation, dynamics,

& terrain mapping Wireless sensor data

aggregator, an bus

Hydraulic pressures & cylinder position
T link, & sat. modem

“f Environmental monitoring

Engine health & operator comfort

Y
Weld fatigue

Structural loads

Track tension, wear, sag, & torque
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Location-Enabled Business Applications

oRACLE
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Geospatial Operations and Complement Management
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Specialist Geospatial Applications

Geometry
Topology
GeoRaster
Networks
LRS
Geodetic

Long Transactions
3D (Point clouds,
LIDAR)
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Oracl ed0s Spatial Str e

Enable Spatial use cases on every Oracle platform
Oracle Database Spatial and Graph in
Spatial and Graph Cloud Offerings

Oracle Big Data Spatial and Gray

Database 19c: Oracle Big Data Cloud Service Big Data:
Polyglot (Multtmodel) Oracle Database Cloud Service Single Model Data Store
Data Store AEnterprise Edition High Performance

AEnterprise Edition Extreme Performance

AAll Autonomous DB offerings E




Spatial In Oracle Big Data System
DATA RESERVOIR DATA WAREHOUSE

Cloudera Hadoop : Oracle Database
Oracle Big Data

Oracle Big Data SQL Connectors In-Memory, Multi-tenant

Oracle NoSQL 1100100100011010100110011 Oracle Industry Models

L 001001001100110010101001
Oracle R Distribution G AavErEet

Oracle Data Analytics

‘ Oracle Big Data Spatial ana Integrator

Graph C| Oracle Spatial & Graph p X

Big Data Appliance Exadata

Oracle Event Apache Oracle Oracle Data Oracle Oracle Event
Processing Flume GoldenGate Integrator GoldenGate Processing




In Oracle Cloud today

Oracle Database Spatial & Graph

Oracle Spatial & Graph
A Priced Option to ofprem DB EE

A Feature of High Perf and Extreme DBaaS

ORACLE cloud

A High Performance
Locator A Extreme Performand
Bundled every ed|t|on no extra cost

- e m Coordinate systems

Basic spatial analysis

L
’es

\‘\‘

Points Llnes Polygons

,1

Address Geocodi ORACLE 126‘
DATABASE

Routing

Rasters Network GraphsSemantlc Graphs 3D/LIDAR
OGC Web Serviced.inear Referencing (LRS)

ORACLE’




In Oracle Cloud today

Oracle Big Data Spatial & Graph
Oracle Big Data Spatial & Graph

AFeature of Big Data Cloud Service
A Processor license oprem

Mgmt console, Sample Applications

MapReduce Framework, templates

ORACLE cloud

Spatial Operators, Function

Raster Analysis API
API

Mosaic
Subset

Spatial Enrichment,
Categorization API

GeoNames and Hierarchy Raster Loader
data (GDAL formats)

Spatial Vector Spatial Raster
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Multimodel Database

A Oracle Database supports multiple models
I Relational, Iimemory, Sharded
I Document Store
AJSON
AXML
AText
AOLAP
| Spatial Database

I Graph Database and Triple Store

A Oracle Database support multiple languages
and access protocols E




Oracle Converged DBMultimodel ) vs. others
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SQL based internal integration + N\
Supporting technologies for additional

A data security |
A availability A data security

X perf 2 scalabilit A availability
periormance < scalabliity A performance & scalability
\_ A manageability )

R mananaahilityv

Unclear and doubtful technologies fddNIFIED
A Data integration




Oracle Spatial and Graph 1<

Three major features
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Spatial Property Graph RDF Graph




Oracle Spatial and Graph*

On Premises, Cloud and in Autonomous Database
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Strategic Vision: The Platform

Ubiquitous Spatial services in IT infrastructure
Dramatically lower costs
Simplify application development
Integrate operational systems

Allow Spatiallyenabled solutions to focus on business context, not infrastructure

services
Database and Application Server manage deployment infrastructure
Security w Scalability w {O0F YRINRa&a [/ 2YLX Al yC
Load Balancing w Failover W | 2 k{2 5SLISYRSYOASa
Support multiple application models with common data model
Java w GML W Cdzil dzZNB X
Net W 2S00 {SNWAOSak{h!




A Web Mapping Application

Oracle Database
Basic capabilities for spatial data management

Cloud or orpremises
Map services

Oracle Spatial and Graph

Priced option for Geocoding, Routing, HB@rformance
Query and Analytics, and more

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

Map Visualization

Mapping Technology IDBC
Javabased map rendering engine built on HTML5 | TomTOoMy?
Can consume cloubased or local mapping services

le Database
Built on open standards ‘

OGC, ISO 191xx, ...

Partnerships
Partner ecosystem includes data providers, Sls, ISVs

Spatial and Grap

Option Local Map

content
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Oracle DatabaseSpatial and Graph

Supporting geospatial data operations in the database

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 préuilt operators & functions

Fully compatible to the (open) Standard b
%

Can be combined with pefic lly an§ Barty tool

| 2YO0OAYAY3I 6A0K hN)F Of SQa GNJ-%@,@G)\zy
Scalability, Security, High Availability, Manageability
Exadata ready



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

Deployable Services | %
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Oracle Spatial Features at a Glance

3D, Point Clouds, and LIDAR

Linear Referencing
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Raster, 3D, Point Clouds and LIDAR support

Point Clouds Solids Triangular
Irregular

3D Coordinate Systems

y

P(a, b,c)
Datum A |

—)

/b
£

Raster Analysis and Volumetric Analysis Visibility queries

Operations a




Advanced Spatial Data Models

Spatial networks for roads, transport,Topology for mapping, land
pipelines telcosand other

geographically connected analysis applications
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Spatial Featuresin 12.2

with Oracle Spatial and Graph
GeoJSOISupport and REST Services

Spatial indexes, operators and queries on JSON documents in the
database Exadatasmart scan againséeoJSON

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

A HTML5based mashup component |
A Deployed inWebLogid\pplication Server i AT 'j’ |
A Enabling developers to incorporate interacti o e 2 . *¢ \-"‘\
maps and spatial analysis into business apy : ‘_.i_o,‘? - ’ X ’ d
A Integrating data from Oracle Spatial and Gr o ' = s
or other sources (WMS, WKS2oRSSNVMTS) ge =

and background maps from data providers
services

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

| T
Nuclear Power Plants Global Analysis
Global Energy Conference 2014 - Barcelona



Spatial Analysis + Maps in Oracle Apps, Bl

Development Tools (SQL Developer, APEX) Oracle Bl EE
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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
ANDSDO_WITHIN_DISTANCE
c.location,
b.location,
URAAGFYOSTH dzyAGT YATSW
) = "TRUE'




Spatial Analysis

MmnnQa 2+ {v]
spatial analysis
operators

A Filter

A Combine

A Transform

A Measure




