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Why would you use Oracle Spatial?
Enabling location analysis in business operations and workflows
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Using applications
& workflows based
on converged
Oracle Database




What is Oracle Spatial?
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Spatial features in
converged database

In-database functionality to
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Store and manage all kinds
of geospatial data

Perform spatial analysis
where the data resides
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Components, APIs
& Services

Developer toolbox for
Map visualization
Advanced analytics

Access to spatial functionality
and processing workflows

Spatial Studio

Self-service tool to

« Enable non-experts to
more easily analyze data

» Help developers build
applications more quickly




What is Oracle Spatial?
Spatial Studio: Self-service access to Spatial features
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Spatial Studio
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What is Oracle Spatial?
Deployment
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Spatial features in Components, APIs Spatial Studio
converged database & Services
Integral part of Deployed on Deployed on
« Autonomous Database * OCl Compute « OCI Compute
« ExaCS and ExaC@C « Available on OCI Cloud « Available on OCI Cloud
. Database Cloud Service Marketplace Marketplace
. Database on-premises * On-premises * On-premises
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Comprehensive platform for geospatial data and maps

Oracle Maps Cloud Service

Map Service  Geocoding Service Routing Service
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Getting started
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Getting started

Database / Technologies f

Get Started with Oracle Spatial Studio

Spatial Studio is a free web-based tool for use
with Oracle Autonomous Database, Oracle
Database Cloud Service, and Oracle Database
on premises.

If you are an Oracle Database customer, in the Cloud or on-
premises, then you are entitled to use the Spatial features of
Oracle Database and Oracle Spatial Studio.

You can also try Spatial Studio for free using the Oracle Cloud Free Tier which provides free Autonomous Database and Compute

instances.

Please note: Spatial Studio is backward compatible. 5o you should always use the latest release that supports your database

Version.

Using the Spatial Studio App in the Oracle Cloud Marketplace

https://www.oracle.com/database/technologies/spatial-studio/get-started.html
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https://www.oracle.com/database/technologies/spatial-studio/get-started.html

Installation

Cloud Marketplace Oracle Cloud Home Publishers ~ Resources ~ pg Signin  English ~

Oracle Spatial Studio
ORACLE

Spatial Studio ) )
Spatial Analytics and Maps. Fast and Easy.

Oracle Cloud Infrastructure Packaged Application Contact Listing Provider

Saved to this PC

(0) Software Price: Free @ o o ® @ o

Overview Ratings (0) Provider

App by Oracle
Oracle Spatial Studio is a self-service web application that makes it easy for users to create interactive maps and perform spatial analysis on their business data.

Oracle Spatial Studio, also referred to as Spatial Studio, is a multiuser Java EE application that lets you connect with, visualize, explore, and analyze geospatial
data stored in Oracle Database.

Spatial Studio is included as a deployable application with all Database editions/cloud plans.

This Marketplace app provides Spatial Studio deployed to Jetty Web Server on Oracle Cloud Infrastructure (OCI).
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Lots of available data sources

Public
* Open Data portals
» dati.comune.milano.it
* EU Inspire portal
« www.mapsforeurope.org

Crowd-sourced
* OpenStreetMap
« gadm.org

Commercial

« HERE
e Tomtom
« GfK Geomarketing
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};‘ OpenStreetMap ‘ Edit

Export a

16.4084 164214

Licence

OpenStreetMap data is licensed under the Open
Data Commons Open Database License (ODbL).

If the above export fails, please consider using one
of the sources listed below:

Overpass APl

Download this bounding box from a mirror of
the OpenStreetMap database

Planet OSM

Regularly-updated copies of the complete
OpenStreetMap database

Geofabrik Downloads
Regularly-updated extracts of continents,
countries, and selected cities

Other Sources

Additional sources listed on the
OpenStreetMap Wiki

48.2377

48.2304

© OpenStreethap contributors v liake a Donation. Website and API terms.

Notes:
« Watch out for licensing restrictions
» Validate geometries



https://dati.comune.milano.it/
http://www.mapsforeurope.org/

Complete Foursquare data set is now open source
See blog post by @yvind Isene on how to load and analyze with Oracle Spatial
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https://enesi.no/2025/02/104-million-places-from-foursquare-in-oracle/

Demo
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Demo flow

Find hotels and restaurants around conference
location

« Show how to load and prepare Oracle Office
locations (lat/lon)

» Load and geocode Hotels in Milan (.xlsx)
» Navigate to Via Massimo D'Azeglio 4
« Select conference venue
 find hotels within 2 km
« Display on map and as table
» Show SQL statement and REST API

« Compute drive time/drive distance from
conference venue

« Display geometry on map and results as table
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Perform analysis on districts in Milan

» Load and prepare admin. Boundaries — Nuclei
d'ldentita Locale (NIL, Shapefile)

« User Tooltip and Info Window for
interactive analysis

» Perform Restaurant aggregation per NIL
« Show result on map and table
» Access results via REST endpoint
« Display on geojson.io




Spatial Data and Al

New capabilities in OML4Py on Autonomous Database
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OML4Py Spatial Al

« Python API for all common spatial SQL
operators and functions

Oracle Machine Learning for Python * Pre-and post-processing functionality
* Feature engineering
- « Gap filling
1al Al
SIEElE  Spatial weights, spatial lag

« Spatial ML algorithms
* Regression
 C(Classification

[é{,\} . Clsterng

« Anomaly detection
» Colocation
» Support for pipelines (a la scikit-learn)

Autonomous Database Serverless
« Python, REST, SQL APIs
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= ORACLE Machine Learning a|jpecietal v

OML_USER Workspace

DO

OMLUSER ¥ (@

e & ¥ B © 5 o

%python

block_group_nn_school_sdf = schools_sdf.nearest_neighbors(\

block_groups_sdf, num_neighbors=1,\
distance_col="DIST_TO_NEAREST_SCHOOL', qry_win_out_cols="GEOID")
block_group_nn_school_sdf = block_group_nn_school_sdf[[ GEOID', DIST_TO_NEAREST_SCHOOL'1]
z.show(block_groups_sdf.merge(block_group_nn_school_sdf, how='left', on="GEQID', keep_secondary_geometry=False).head())

B M ik IF W@ A 8 % O DD =

[ Type to search

GEOID ¢ MEDIAN_INCOME ¢ MEAN_EDUCATION_LEVEL ¢ MEAN_AGE ¢ DIST_TO_NEAREST_SCHO
060376503005 53828.0 1.473 47585 275.45
060376512222 60724.0 11.35 38.823 195.29

0603765130260 2025, B2BZBUO its affiliates 12.801 47808 617.2




= ORACLE Machine Learning 23] samplas_vi1 v 9] OML_USER +

OML_USER Workspace A

Versioning @ o ¥ _E:'S ﬂ [Ellj low E Zeppelin [7]

%python

> dh 9 T E ® -~
X = accidents injury sdf[['geometry']].to crs("EPSG:3857")

labels =|dbscan.fit_predict(SCoordTransformer().transform(X))
np.unique( labels)

Density clusters

® 0
o1

® 2

- —0- - i
</ -0 |‘l’. v &' & 5
o “ [

7

® 8

® 9

array([-1, o, 1, 2, 3, 4, 5, 6, 7, 8, 9])

%python

>
_, axs = plt.subplots(figsize=(10, 10))
plot_clusters(X, labels, title='Density clusters', with_noise=False, with_bounds=F3

% = -
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= ORACLE Machine Learning zi] samples_vi

v 0 v
OML_USER Workspace 2] OML_USER

Detect hotspots and coldspots in data from Oracle Spatial

Versioning @ & _E‘S ﬂi\, [Ell] low g Zeppelin [I]
%spython

> h O T E ® @&~
X = block groups sdf[['MEDIAN INCOME', 'geometry']].to crs('epsqg:3857"')

lisa =|LISAHotspotClustering(max_p_value=0.05, spatial_weights_definition=KNNWeightsDefinition(k=5))
lisa. f1T(X)

np.unique(lisa.labels_)

® COLDSPOT
® HOTSPOT

I o= C&j v

array([-1, 1, 2, 3, 4])

Create desciptive labels for hotspots and coldspc
%python

get_label = lambda x: 'HOTSPOT' if x==1 else ( \
'"COLDSPOT' if x==3 else ( \
None ))

vE =P Y5eEAE Z8L 8T ARSI atfiates

—————————— el e e E el e T FITAIIABRDARTE 7 5 T b = %

OpeoMapTiles © OpenStreetMaps cantributors




Wrap-up
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H) Projects
£8 Datasets

& Connections

£ Jobs

& Administra\ion
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= ORACLE Spat

Covid heatmaps
Created by: 36m"

Anew project

rits affiliates

Spatial Studio - Summary

Map creation and spatial analysis for non-experts

Browser-based, self-service tool for
analysts and developers

Analytics-oriented features

: Northern CASchools and Fires

goston, MA Schools

Created by: 207

» Convert addresses to coordinates
using Oracle Maps Cloud Service

« Hundreds of spatial operators and
functions

Spatio-temporal analysis

Interactive visualization

Integration with OAS/OAC
Developer-oriented features

» Prepare GPS or other geospatial data
for analysis

» Generate complex SQL statements
 Publish results via REST




To Learn More

4 Spatial Features Homepage: oracle.com/goto/spatial

Spatial Studio: https://www.oracle.com/.../spatial-studio/get-started.html

YouTube Channel: voutube.com/c/OracleSpatialandGraph

Blogs: blogs.oracle.com/oraclespatial -> https://blogs.oracle.com/database/category/db-spatial

By 8 ¢

LiveLabs Workshops: https://livelabs.oracle.com

Forum: bit.ly/OracleSpatialHelp

EH &

Oracle Spatial and Graph User Group: linkedin.com/groups/1848520/
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