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Geospatial Data
• Mobile devices - 4.68 billion in 2019



Geospatial Data
• IoT sensors in Smart City: 7 billion in 2019

1.5 billion taxi tripsMassive LiDar data



Geospatial Data Frameworks
• Classic - single machine DBMS or GIS tools

PostGIS



Cluster（Distributed）
Computing Approaches



Manage Spatial Data in Spark?

• No spatial data type support

• No spatial index

• No spatial query

I want to manage spatial data in Spark! Not that easy!



• Spatial RDD, SQL, DataFrame on Apache Spark

• Distributed map visualization (Viz SQL)

• Integrated with Apache Zeppelin

• Built-in large-scale traffic simulator 20K monthly downloads

http://datasystemslab.github.io/GeoSpark/

Google “GeoSpark ASU”

In production!
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Manage Spatial Data

Language, spatial object support

Spatial indexing

Spatial data partitioning

Optimization

Spatial queries



Spatial Visual Analytics
• Scalable visualization: visualize BILLION objects on Gigapixel map

• Customizable visualization: manipulate pixels at scale



Spatial Data Mining Example
• Spatial co-location pattern mining in Spark

• Use spatial join to build a whole data mining application

• Use map algebra to visualize the result

• Data: Taxi pick ups (1 billion)

• Data: NYC landmarks (300, airports, hospitals..)

https://github.com/jiayuasu/GeoSparkTemplateProject/
tree/master/geospark-analysis

https://github.com/jiayuasu/GeoSparkTemplateProject/tree/master/geospark-analysis
https://github.com/jiayuasu/GeoSparkTemplateProject/tree/master/geospark-analysis
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Step-by-Step Tutorial
• Amazon Web Services EC2 GeoSpark cluster

• Apache Zeppelin interactive notebook

• Try GeoSpark code in your browser

• Run the job in the cloud













Tutorial Schedule
• 13:15-14:00 : Session 3 : Tutorial 3 (Instruction)

• 14:00-14:45 : Session 4 : Tutorial 3 (Development)


