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Tobler's first law of geography

„Everything is related 
to everything else. But 
near things are more 
related than distant 
things.”



• What is Oracle Spatial?

• How do spatial data look like?

• How are spatial data stored in the Oracle Database?

• How can you access and use spatial data? 

• Your choices for geocoding address data

• ADB Geocoder SQL API with APEX

• Custom Background Maps in APEX

• Q&A

• More information

Agenda for today
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What is Oracle Spatial?
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Oracle Spatial is free 
✓ Every edition

✓ Every Oracle DB service
✓ Wherever it is deployed



Oracle Spatial Technologies

Oracle Database 

• In-depth support for different data models and 
types, including 

• Geospatial data

• Vector data (aka Simple features, geometries) 

• Network data

• Geo-referenced raster imagery

• 3D point cloud data

• Topology data

• Streaming point data

• Spatial processing

• Spatial analysis and mining

• Included in 

• All editions of the Oracle database 

• All Database Cloud Services

• Available through Oracle Cloud Infrastructure 
accounts including Always Free

Deployable Services

• Map visualization

• Geocoding

• Routing

• Network models

• Publishing (OGC* Web Services)

Interfaces

• SQL, PL/SQL 

• Java, Python, .NET, Node.js

• REST

Tools

• Oracle Spatial Studio (No-code visual interface)

• SQL Developer (IDE)
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*OGC = Open Geospatial Consortium



Native geospatial data management 

Core functionality of the Oracle Database 
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Analyze and relate information 
based on location

• Which properties are contained
in a flood zone? 

• Which schools are within a mile 
of a hurricane path?  

• Where are the 5 nearest 
maintenance facilities?  

• Where can we deliver
within 35 minutes? 

• What is the vegetation index 
of certain regions in a given 
country or state?
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How do (raw) spatial data look?



Open Geospatial Consortium Standards: Simple Feature Access - www.ogc.org/standards/sfa
Simple Features

APEX 23.2 supports
“Optimized Rectangles”



Simple Features

GeoJSON



Simple Features

Lon/Lat



Simple Features

ESRI Shape 
Files



Simple Features

Well-Known 
Text (WKT)



Simple Features
KML



Simple Features

GML



How are spatial data mapped to the earth?

Coordinate reference systems

• Identified by their SRID (SR = Spatial reference)

• Most commonly known is WGS 84 (GPS) with SRID = 4326

• Often used in APEX is also SRID = 3857 (WGS 84 / Pseudo-
Mercator -- Spherical Mercator, Google Maps, OpenStreetMap, 
Bing, ArcGIS, ESRI)

Source: epsg.io

Source: www.earthdatascience.org/courses/
use-data-open-source-python/intro-vector-data-python/
spatial-data-vector-shapefiles/
geographic-vs-projected-coordinate-reference-systems-python/

Geodetic vs. projected 
coordinate reference systems

https://epsg.io/
https://www.earthdatascience.org/courses/use-data-open-source-python/intro-vector-data-python/spatial-data-vector-shapefiles/geographic-vs-projected-coordinate-reference-systems-python/
https://www.earthdatascience.org/courses/use-data-open-source-python/intro-vector-data-python/spatial-data-vector-shapefiles/geographic-vs-projected-coordinate-reference-systems-python/
https://www.earthdatascience.org/courses/use-data-open-source-python/intro-vector-data-python/spatial-data-vector-shapefiles/geographic-vs-projected-coordinate-reference-systems-python/
https://www.earthdatascience.org/courses/use-data-open-source-python/intro-vector-data-python/spatial-data-vector-shapefiles/geographic-vs-projected-coordinate-reference-systems-python/


Format: OGC Well Known Text (WKT)
Coordinate Systems Definitions
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PROJCS["WGS 84 / Pseudo-Mercator",
GEOGCS["WGS 84",

DATUM["WGS_1984",
SPHEROID["WGS 84",6378137,298.257223563,

AUTHORITY["EPSG","7030"]],
AUTHORITY["EPSG","6326"]],

PRIMEM["Greenwich",0,
AUTHORITY["EPSG","8901"]],

UNIT["degree",0.0174532925199433,
AUTHORITY["EPSG","9122"]],

AUTHORITY["EPSG","4326"]],
PROJECTION["Mercator_1SP"],
PARAMETER["central_meridian",0],
PARAMETER["scale_factor",1],
PARAMETER["false_easting",0],
PARAMETER["false_northing",0],
UNIT["metre",1,

AUTHORITY["EPSG","9001"]],
AXIS["Easting",EAST],
AXIS["Northing",NORTH],
EXTENSION["PROJ4",

"+proj=merc +a=6378137 +b=6378137 
+lat_ts=0 +lon_0=0 +x_0=0 +y_0=0 +k=1 
+units=m +nadgrids=@null +wktext +no_defs"],

AUTHORITY["EPSG","3857"]]

GEOGCS["WGS 84",
DATUM["WGS_1984",

SPHEROID["WGS 
84",6378137,298.257223563,

AUTHORITY["EPSG","7030"]],
AUTHORITY["EPSG","6326"]],

PRIMEM["Greenwich",0,
AUTHORITY["EPSG","8901"]],

UNIT["degree",0.0174532925199433,
AUTHORITY["EPSG","9122"]],

AUTHORITY["EPSG","4326"]]
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How are spatial data managed
in the Oracle Database?



SDO_GEOMETRY data type
Manage simple features in the Oracle Database
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SRID



SDO_GEOMETRY metadata
Inside the Oracle Database

Copyright © 2024, Oracle and/or its affiliates21

begin
apex_spatial.insert_geom_metadata (
p_table_name => '<table_name>',
p_column_name => '<geom_column_name>',
p_diminfo => sdo_dim_array(
sdo_dim_element('X',-180,180,1),
sdo_dim_element('Y',-90,90,1) ),

p_srid => apex_spatial.c_wgs_84 );
end;
/



R-Tree index on SDO_GEOMETRY columns
Inside the Oracle Database
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Additional parameters to optimize index creation, maintenance and 
usage, e.g.: PARAMETERS ('LAYER_GTYPE=POINT')



R-Tree index on SDO_GEOMETRY columns

Inside the Oracle Database
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How can you access and use spatial data?



Recommendation: Turn on Vector Performance Accelerator

show parameter spatial_vector_acceleration

alter session set spatial_vector_acceleration=true

-- or

alter system set spatial_vector_acceleration=true [scope=both]

Flip the (power) switch
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Documentation: 
docs.oracle.com/en/database/oracle/oracle-database/19/refrn/SPATIAL_VECTOR_ACCELERATION.html

https://docs.oracle.com/en/database/oracle/oracle-database/19/refrn/SPATIAL_VECTOR_ACCELERATION.html


Spatial operators and functions (from basic to advanced/from general purpose to specialized)
Oracle Spatial SQL API

Copyright © 2024, Oracle and/or its affiliates26



Query spatial data using spatial operators and functions
Inside the Oracle Database
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Proximity Containment/Topological relationship



Inside the Oracle Database
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blogs.oracle.com/oraclespatial/post/validating-and-rectifying-spatial-data-in-the-oracle-database

https://blogs.oracle.com/oraclespatial/post/validating-and-rectifying-spatial-data-in-the-oracle-database


Oracle Spatial SQL API
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And many more
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Turn textual data into spatial data

Geocoding



Geocoding options - Overview
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SDO_GCDR.GEOCODE

Reference data

Oracle Database

Oracle-hosted geocoding service
elocation.oracle.com

Access only via Oracle products and applications.

Reference data

①

Spatial Studio

②

APEX

③

* Autonomous Database only

SDO_GCDR.ELOC_GEOCODE*

④



Basics

• No local reference data is needed

• Dependency on public internet access from the database

• Currently only on ADB-Shared

• Blog: blogs.oracle.com/database/post/new-in-database-geocoder-for-
autonomous-database-shared

• Doc: docs.oracle.com/en/database/oracle/oracle-
database/19/spatl/SDO_GCDR-reference.html

Geocoding using SQL API for Autonomous Database
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Accessing the service requires: 

Grant access to a Database user via
exec SDO_GCDR.ELOC_GRANT_ACCESS('SCOTT');

Revoke access via
exec SDO_GCDR.ELOC_REVOKE_ACCESS('SCOTT');

④

Autonomous Database

Oracle-hosted geocoding service

SDO_GCDR.ELOC_GEOCODE

https://blogs.oracle.com/database/post/new-in-database-geocoder-for-autonomous-database-shared
https://blogs.oracle.com/database/post/new-in-database-geocoder-for-autonomous-database-shared
https://docs.oracle.com/en/database/oracle/oracle-database/19/spatl/SDO_GCDR-reference.html
https://docs.oracle.com/en/database/oracle/oracle-database/19/spatl/SDO_GCDR-reference.html


Usage

-- Sample address data
street,city,region,postal_code,country
De Nieuwe Poort 20,Amersfoort,PA,3812,NL
Bötzower Str. 24,Berlin,BE,10407,DE
Bd Carl-Vogt 67,Genève,,1205,CH
100 N Renfrew St,Vancouver,BC,V5K 4W3,CA
2 Chome-5-8 Kitaaoyama,Tokyo,,107-0061,JP
123 Beacon St,Boston,MA,02116,US

-- Structured input returning JSON or SDO_GEOMETRY
select sdo_gcdr.eloc_geocode(street, city, region, 
postal_code, country, 'RELAX_POSTAL_CODE') from 
sample_addresses; 
select sdo_gcdr.eloc_geocode_as_geom(street, city, 
region, postal_code, country, 'RELAX_POSTAL_CODE') from 
sample_addresses; 

-- Unstructured input returning JSON or SDO_GEOMETRY
select sdo_gcdr.eloc_geocode(address_line) from 
sample_addresses;
select sdo_gcdr.eloc_geocode_as _geom(address_line) 
from sample_addresses;

Geocoding using SQL API for Autonomous Database
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• Returned values

• ELOC_GEOCODE  JSON document 
containing one or more best matches

• Additional address information, such as a 
municipality, side of the street, or to fill missing 
address data

• Match vector to tell you about the accuracy of 
the geocoded address

• ELOC_GEOCODE_AS_GEOM 
SDO_GEOMETRY object for the best 
match

• Oracle 
LiveLabs Sprint
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How to use the ADB Geocoder SQL API 
in APEX?



Solution: APEX Plug-in that uses the SQL API
APEX using the ADB Geocoder SQL API
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Plug-in by Carsten Czarski (APEX Dev Team)



Plug-in: Server Side Geocoding
APEX App using the ADB Geocoder SQL API
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Plug-in: Server Side Geocoding
APEX App using the ADB Geocoder SQL API
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Custom Map Backgrounds in APEX?

New feature in APEX 23.2



Shared Components

• You have three options:

• Vector Tile Layer

• Raster XYZ Tile Layer

• OGC WMS

• Map backgrounds can be used in

• Map regions

• Display map

• Geocoded address items

• Note:

• OGC WMS as Map Background

• APEX automatically adds a few URL parameters. You 
can omit those in the definition

Define Map Backgrounds
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Example: Vector Tile Layer Definition
Custom Map Backgrounds
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Example: Vector Tile Layer in Use (1)
Custom Map Backgrounds
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Example: Vector Tile Layer in Use (2)
Custom Map Backgrounds
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Example: Raster XYZ Layer Definition
Custom Map Backgrounds
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Example: Raster XYZ Layer in Use (1)
Custom Map Backgrounds
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Example: Raster XYZ Layer in Use (2)
Custom Map Backgrounds
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Example: OGC Web Map Service (WMS) Definition
Custom Map Backgrounds
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Example: OGC Web Map Service (WMS)  in Use (1)
Custom Map Backgrounds
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Example: OGC Web Map Service (WMS)  in Use (2)
Custom Map Backgrounds
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Demo

1. Using the ADB Geocoder in APEX

2. Useful code samples

3. Map Backgrounds in APEX

Self-paced LiveLabs Workshop: Get Started with Maps and Spatial in APEX

apexapps.oracle.com/pls/apex/r/dbpm/livelabs/view-workshop?wid=936 

Autonomous 
Database
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More Information
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Make sure to always apply 
the latest Spatial Patch Bundle

MOS Note ID 2514624.1



General information

• www.oracle.com/database/spatial

Spatial on Oracle LiveLabs

• https://apexapps.oracle.com/pls/apex/f?p=133:100:::::SE
ARCH:spatial

Documentation

• docs.oracle.com/en/database/oracle/apex/23.2/aeapi/AP
EX_SPATIAL.html

• docs.oracle.com/en/database/oracle/oracle-
database/19/spatial-and-graph.html (version 19c)

Reference Architecture Center

• Build a geospatial platform on Oracle Autonomous 
Database
docs.oracle.com/solutions/?q=geospatial

AskTOM Spatial Office Hours

• Spatial for DBAs, Analysts and Developers (Every last 
Tuesday of a month)

Blogs

• blogs.oracle.com/database/category/db-spatial

• medium.com/tag/oracle-spatial

• blogs.oracle.com/oraclespatial (legacy)

• oracle-spatial.blogspot.com (legacy)

YouTube

• Oracle Spatial and Oracle Graph channel
bit.ly/Spatial-Graph-YouTube

• Spatial AskTOM OH Playlist
www.youtube.com/playlist?list=PL3ZqpALcm8HP
5glGHJfYLvOzQmjn9QEkn 

LinkedIn

• Oracle Spatial and Graph group
www.linkedin.com/groups/1848520/

Where can you learn more about Spatial?
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Q&A



Thank you

karin.patenge@oracle.com
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