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Overview

Introduction

Oracle Spatial: An Overview
New Features in 10g

Oracle Spatial in Action
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What 1s Spatial Data ?

Points of Interest

CAD data
Address data

1 WTC, New York:
Geocode to obtain
Spatial location

In General

85% of Customer
Data has a
Spatial component
e.g. zipcode,

CAM data City, state

ORACLE
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Location adds
significant value
providing graphical
view of supply chain,
assets, customers,
suppliers
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How to Manage Spatial Data:
Early Spatial Systems - Hybrids

—_I

Attributes

Geometries

Attributes in database

Geometries in database - but in
proprietary binary format

IT can access geometries via
proprietaty interfaces only

Poor integration




Open Spatial Databases:
Oracle Spatial

Spatial is native DBMS type

Attributes and geometries
integrated in database

Supported by all GIS

Supported by eBusiness
applications

Spatial data queried using
SQL, Java

|
sSQL
|

o

ORACLE
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Oracle Stack is Spatially Enabled

3rd party GIS

Tools Mobile &
T Wireless

JDeveloper | ERP
Tools » ~ Applications

DATABASE

{ /
Spatial/

XML Database W < CRM
Applications

Business

Intelligence
ORACLE




ORACLE

DATABASE

A Spatially-enabled Database
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Oracle Spatial: Overview
Spatial Data Analysis, Mapviewer

Spatial Data Types ‘ Spatial Indexing
— -4
'l'l'l'l‘=“
'l'l'l'l““
'l'l'l'l““
pupapupu
Oracle10g
All Spatial Data - Fast Access to
Stored in the Database Spatlal Spatial Data

Spatial Access Through SQL
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Storing Spatlal Data |n Oracle

Roads Table o IS TN
-mm:
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Example

SQL> CREATE TABLE roads (
2 name VARCHAR2 (30) ,
3 surface VARCHARZ2 (30) ,
4 lanes NUMBER,
5

location  MDSYS.SDO GEOMETRY) ;

SQL> CREATE TABLE hospitals (
2 name VARCHAR2 (30) ,
3 location MDSYS.SDO GEOMETRY) ;

ORACLE
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SDO_GEOMETRY Type

SDO_GTYPE NUMBER

SDO_SRID NUMBER

SDO_POINT SDO_POINT TYPE
SDO_ELEM INFO SDO_ELEM INFO ARRAY
SDO_ORDINATES SDO_ORDINATE ARRAY

SDO GTYPE: Type of geometry

- Point (2001), Line (2002), Polygon (2003),
Collection (2004), ...

SDO SRID: Coordinate System for Data
- Geodetic, Projected, or Non-Earth

ORACLE
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SDO GEOMETRY Type

SDO PA NT of type
SDO PO NT_TYPE:

Attributes: X Y, Z: Nunber

spo EPEfA [ NE®, 2sB3 BroPRRTES! Y

Varray of Nunbers
Varray of NUMBERSs
Speci fy a non-poi nt geonetry

SDO ORDI NATES: stores
or di nat es

SDO ELEM I NFO. 1 nterpret ©RACLE




Insertion in Spatial Tables

SQL> INSERT INTO hospitals values|(
ohn Hospital’,

-78, 37) NULL),

NULL, NULL)) ;

ORACLE
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Queries on Location in 10g

Find hospitals within 2-miles of World Trade Center

SQL> SELECT P.Name, P.Address
2> FROM Hospitals P,
3> Address Master A
4> WHERE
5> A.St Address='l World Trade Center’
6> and A.City = ‘New York’
7> AND
8>
9>

Hospital 1

Hospital2
Location queries answered fast with spatial indexes

ORACLE
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Indexes on Spatial Tables

SQL> CREATE INDEX hosp sidx on
hospitals (location)
indextype 1is mdsys.spatial index;

Spatial index is Oracle’s R-tree
Implemented using Oracle Extensibility
Parallel Index Creation: Performance

Partitioned Indexes on Partitioned Tables
- Manageability, Scalability, Performance
Supports a variety of spatial queries
(operators) ORACLE

L/




Spatial Query Operators

SDO WITHIN_DISTANCE:

SDO NN: Nearest neighbor
- Find nearest hospital to World Trade

SELECT P.Name, P.Address
FROM Hospitals P,

Address Master A

WHERE

A.St Address='l World Trade Center’
and A.City = ‘New York’
AND




Spatial Query Operators
(Cg[g](;_q?QLATE: Find table rows (A) that

Interact with query geometry (B)
Interail\ctlons: A A B,

Contains Covers Touch
Inside Coveredby

A A I_A_r_ed_ ____Bgreen
B

OverlapBdyintersect OverlapBdyDisjoint

A
—

Disjoint

ORACLE
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Spatial Analysis Functions
(non-index based)

Metric Functions

- AREA, LENGTH, DISTANCE
- E.g., select sdo_area(geom) from dual;

Set Functions

— Union, Intersection, Difference, XOR

Analysis Functions
—  Buffer, Centroid, Convex Hull

Aggregate Functions
- similar to SQL aggregates (sum,avg, etc)

~- aggregate unions, centroid, etc.
ORACLE




Oracle10g Location Features

Locator Spatial
Points, lines, polys All Locator features

2D, 3D, 4D data Linear Referencing

Spatial Operators Spatia.l Aggregates
- Within-distance Coordinate Transforms

_  Spatial Relations Net wor k Dat a Model
Coordinate Systems Topol ogy Dat a Model
Long Transactions CGeoRast er
Table Partitioning™ Geocoder
Object Replication® Spatial Analytic
Oracle10g Standard & Functi ons Oracle10g
Enterprise Enterprise Option Only

ORACLE
* Available on Enterprise Edition Only




Locat i on-enabl i ng Oracle

Any
devi ce

CRM & ERP Applications

TCA schema Field Service Web Services
e- Busi ness Suite

B2B, B2E,

Application Server

pcati on Base Service Conponent
0;AS MpVi ener

Data Server

Spati al Locat or eLocation

O acl e9i

. Oracle Location Technology Oracle core technologies
ORACLE




Oracle ApplicationServer
10g MapVi ewer
St andard conponent of O acle
Appl 1 cati onServer 10g
100% J2EE conpl i ant Mappi hg engi ne
Tightly integrated with O acle

Locator and Oracle Spati al

Provi des an XML APl for defining
and depl oying maps via the web

Renders data from Oracl e81 R3 and
beyond

ORACLE
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MapVi ewer . Map

Renders data stored
using Oracl e’s native
spatial data type

( SDO_GEQVETRY)

Maps are defined as a
coll ection of thenes

Maps may contain a
title, | egend and
f oot not e

Thene styles can be

based on attribute

val ues (thematic

maps) L e
G F. BV and PNG Legend Footnote Themes

i mage formats ORACLE




MapVi ewer Architecture

DATABASE P XML: MapRequest

7

MapViewer XML: MapResponse

ORACLE
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New Features in Oracle Spatial 10g

Net wor k Dat a Mbdel
Topol ogy Data Model
CeoRast er

Geocoder
Spatial Analytic Functions

ORACLE




10g: Networ k Data Model

Net wor k Dat a Model

- A data nodel to store network (graph) structure
I n the dat abase

- Explicitly stores and nai ntains connectivity of
t he network

~ Attributes at |Iink and node | evel
Rout 1 ng Engi ne

— Street navigation for single or multiple destinations
- Provide network analysis functionalit
dat abase
Supports network solutions (Tracin
Rout I nQ)
- Transportation and Transit Sol utions
- Field Service, Logistics
- Location based Services and Tel emati c




10g: Topol ogy Data Model

New data nodel to store persistent
t opol ogy
- Easier to do data consistency checks in
t hi s nodel

- Exanmpl e: when the road nobves, the
property boundary automatically noves

Wwth it
Topol ogy Data Mddel and Schenm

- Describes how different spatial features
are related to each ot her

- A land parcel shares the boundary wth a
r oad

10g conti I conference PPOrt transient

t opol ogy Center Oracle Plawy
- Topol ogy conputed on denand

ORACLE
PAS




10g: GeoRast er

What Iis GeoRaster |
- A new data type to store raster da@
eSatellite 1 nages, renot
- An XM. schema to store Met adat a :
e Dat a source, |ayer inforire
- (Geo Referencing information
eHow to relate a pixel 1nthe image to
a longitude/latitude on Earth’s
surface

Functionality
- Open, general purpose raster data nodel
- storage and indexing of raster data

*No size limt for each raster object

- querying and analyzing raster data
- delivering GeoRaster to external consuners

* Publish as JPEG O FF | nmages oracLe




10g CGeocoder

Generates latitude/longitude (points) from address
International addressing standardization
Formatted and unformatted addresses

Tolerance parameters support fuzzy matching
Record-level and batch processes

Data provided by leading data vendors

ORACLE
30




10g: Spatial Analytic
Functi ons |
Di scovery based on Spatial Pat tj
- Explicitly materialize spatial re
Usage
- Insurance risk analysis, crine a‘mwﬁmh'
Denogr aphi ¢ anal ysis, custoner p -
Epi dem ol ogy, Facility placenent

st alals

| nsurance Ri sk anal ysi s:

e cl uster house-hol ds based on high risk
nei ghbor hoods

| dentify business prospects across a region:

e exam ne the average i nconmes across different
regi ons of the space

ORACLE
31




Compl ying to Open St andards

OGC (GML,OpenLS
1ISO TC211
W3C Consortium (XML/Web Services)

ORACLE




The Dom nant Spat i al
Dat abase

Nati onal Mappi ng, Cadasters & Hydrographi c Agenci es

- NIMA, USGS, US Arny, Ordnance Survey (UK, IR, N), Denmark,
Sweden, The Net herl ands, Pol and, Australia

Transportati on Managenent

- California, lowa, Florida, Miine, Maryland, M nnesota, New
Yor k, Okl ahoma, Pennsyl vani a, Al abama, Al berta, London
Rail, Netherlands Transport, Australia, Austrian Rail,

Ger man Rai |

Telco & Wrel ess LBS

- AT&T, Bell South, G ngular, DoCoMd, KDDI, Intrado, JPhone,
Nextel, Sprint, T-Mbile, Tel kom Telenor, Telstra, Telus,
Telia, Cellcom Verizon, VIAG Vodaphone, Wnd

Utilities

- Omha Public Power, Reliant, US DoE, Western Power Corp,

Severn Trent, Bejing Power, Czech Tel em Copenhagen Ener gy,

El ectrabl e, Gaz de France, Hydro-Quebec, Equitable
Resources, Nova Naturgas, Sao Paulo Electric,

Local Authorities

—  New York Cty, Chicago, Los Angeles, San Jose, San Mt eo,
Washi ngton DC, d evel and, Detroit, Phoenix, W nfopACLE
Vancouver, Ednonton, Stockhol m.. 53




Oracle Spatial 1n
Act 1 on

ORACLE




Ordnance Survey, UK

Capt ures data: Surveying

Mgrates (partially) from Conpl ex
Systens to Oacle (and Spatial) to

patial Data 'lll.'
~_ q
~__ ~
Maia Mercury

(mainterﬂaice) (publication)
Oracle 10G Spatial

ORACLE
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OS Summary

450M features, 1TB

Robust ness, rel i abi
scalability, availa

1Ty,
i ity

Expect financial and strategic

gains fromthe nove

to Commer ci al

O f-The-Shelf software (Oracl e and

ESRI )

ORACLE
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New York Cty

Departnent of | nformation
Technol ogy &
Tel econmuni cat i ons
—~ Devel oped st andardi zed
digital basenmap for all
agenci es
* 6,000 mles of
under ground pi pes

el mIllion water/sewer
connecti ons

e 32,000 sq. m |l es of
| nfrastructure Data
e 7,500 digital
phot ogr aphs
The O fice of Energency
Managenent created a public
si.te for energency
prepar edness
- Extensively Used To Support

WTC DAMAGH

75 FT BY 75 F' ;
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Oracle 1n Acti on:

NYCRafIF

the department of information technology and telecommunications

The consol i dated spatial data warehouse was the
foundation for NYCs response to the recent
t ragedi es
- First responder depl oynent
Critical infrastructure managenent
Road cl osures

Evacuati on ar eas

Damage assessnent
The O fice of Enmergency Managenent created a
public site for energency preparedness
— Hurricane flood risks and evacuation routes

- Heat Advisory “cool down |ocator” (pools, senior
centers, community centers)
Departnent of Health uses the systemto track
| nst ances of West N le Virus
ORACLE




Cty of Ednonton

| nt egrated, central
repository for
spatial and
rel ati onal data

- Repl aced 49

di sparate | and apps
&166 dat abases

- Cityw de sharing of

st andar di zed dat a

Data feeds: |and
registry and surveys,
utilities and phone
co., tax assessnents,
Dept. of Public Wrks

Users: engi neers,

pl anners,

cartographers, city

of ficials and ORACLE
departnments, nortgage >7
| enders, citizens




Oracl e Spati al
Technol ogy: Summary

An open repository for Geospati al
dat a

| ntegrate | ocation & Business data
| n RDBMS

| ndustry standard for Spatial data
| n RDBMS

Robust ness, reliability,
scalability, availability

- Support Terabytes of Data, 1000s of
Users

Security and Reliability




What t he Anal ysts are

Sayl ng about O acle

Spat i al ...
“I'n repeat ed surveys, |DC has
found that Oracle is used I n an
80% 90% share of Spati al
| nf or mat i on Managenent ori ented
dat abase I nstallations.”

oracLe | | DC, Decenber 2002

DATABASE

ORACLE
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