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Agenda
What are we sharing today?

- Business context

- Use case

- Technical implementation

- Demo



Business Context



Introducing CKDelta

The world’s leading 
port network

PORTS COUN
TRIES

The world’s largest health & 
beauty retailer

STORES IN 24 MARKETS

International utility network 
operations across 32 countries

SEWERS

POWER GENERATION CAPACITY

OF GAS NETWORKS

OF WATER MAINS

OF POWER NETWORKS

A world-leading mobile data network

DATA USERS ACROSS 11 COUNTRIES



A world-leading mobile data network

DATA USERS ACROSS 11 COUNTRIES

Telco data + GIS

With over 26 billion records 
ingested and analysed per day 
in the platform CKDelta is 
striving to add granularity to 
telco analysis

+2M Cells in our platform – High Complexity

SQL or GIS tools not sufficient

+ granularity & Speed

Combination of python libraries 
with Spark UDFs on Databricks
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Utilities
a GIS rich industry

CKDelta works with Northumbria 
Water, UK Power Networks, ISTA 
or Northern Gas Networks solving 
problems through data.

Millions of GIS components

Overlaying networks: Water, Gas, Electricity…

Limitation of what GIS can do using only 
specialised libraries

International utility network 
operations across 32 countries

SEWERS

POWER GENERATION CAPACITY

OF GAS NETWORKS

OF WATER MAINS

OF POWER NETWORKS
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Use cases: Telco + Utilities

Limits in technology limit the imagination of our solutions

- Electrical Vehicle Charging Station installation and consumption location

- Water Leakage

- Customer satisfaction

- Supply VS Demand 



Evolution of our GIS pipelines
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CKDelta & GIS

Telco data analysis 
Standard analysis tools

RDBMS Limitations
Python and VMS 

Limitations

Realization of SPARK 
parallelization

Drives: 
- product scalability 
- new use cases

Utilities work start
Identification of GIS 

analysis requirements

Spark UDF
Benchmark on scalable 

GIS solution



Evolution of our GIS pipelines
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CKDelta & GIS

Telco data analysis 
Standard analysis tools

RDBMS Limitations
Python and VMS 

Limitations

Realisaton of SPARK 
parallelization

Drive 
- product scalability 

- new use cases

Utilities work start
Identification of GIS 

analysis requirements

Spark UDF
Benchmark on scalable 

GIS solution
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Voronoi Analysis 
1 country

48h

SPARK + UDFs
2h

X24
Sedona

10 minutes

X288

All test: Standard_DS4_v2 cluster 
8 nodes



Technical Implementation



Sedona on Databricks
How does Sedona work?
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• Sedona extends the Spark context by 
new spatial level functions

• Introduces the basic building blocks of 
GIS to spark such as Polygons, Lines, 
Spatial Statistics, Spatial Indices

Extending Spark Architecture
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• Sedona extends the Spark context by 
new spatial level functions

• Introduces the basic building blocks of 
GIS to spark such as Polygons, Lines, 
Spatial Statistics, Spatial Indices

Extending Spark Architecture



• ST_Envelope_Aggr

• ST_Union_Aggr

• ST_Intersection_Aggr

Aggregate

• ST_Distance

• ST_Length

• ST_Area

• ST_Intersection

• ST_IsValid

Functions

Sedona on Databricks
Spatial Functions

• ST_GeomFromWKT

• ST_GeomFromGeoJson

• ST_Point

Constructors
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Sedona on Databricks
Spatial Functions

• ST_Contains

• ST_Intersects

• ST_Within

• ST_Overlaps

Predicates
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Other functions can be used to optimize 
GeoSpatial functions such as joining where 
shapes:

• intersect

• the distance between is low

Join Query Optimizers



Sedona Sample
Read File and Select only valid Shapes
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# Read to RDD and Convert to Spark DataFrame

rdd = GeoJsonReader.readToGeometryRDD(sc, path)

Adapter.toDf(rdd, spark).createOrReplaceTempView(‘temp’)

# Filter only Valid

spark.sql(

“””

SELECT * FROM temp

WHERE ST_IsValid(geometry)

“””

)
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PolygonsLines

What does Sedona Introduce
Points, Lines, and Polygons

Points
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What does Sedona Introduce
Spatial Indexing and Partitioning
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Spatial indexes:

• Allow faster access to 
records

Spatial Partitioning:

• Allow close objects to 
be in the same 
partitions

Rtree Quad Tree

http://postgis.net/workshops/postgis-intro/indexing.html https://veendeta.wordpress.com/2012/02/07/algorithm-space-partitioning-using-quadtree/

http://postgis.net/workshops/postgis-intro/indexing.html
https://veendeta.wordpress.com/2012/02/07/algorithm-space-partitioning-using-quadtree/


Serialization
What do we need serialization?

Required to reduce the footprint when:

• Writing to a file or a database

• Transferring through network (e.g. to 
other workers)

Spark uses Java Serialization by default.

Serialization Basics
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Kryo serializer is more efficient and safer 
than Java serializer by 20%-50%.

New data objects must be defined 
individually. If undefined:

• Security implications

• Reduced performance

Kryo vs. Java Serialization



What does Sedona Introduce
Efficient Serialization
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Represents the shape objects as bytes 
using:

• wkb serializer

• shape serializer

Can be configured using spark.configs

Reducing Memory Impact
Point (50.323281, 19.029889)

0 0 0 1|-121 53 –107 69 97 73 64|-103 –126 53 –50 –90 7 51 64

Serialization Example

Geom
etry Type

X Coordinate

Y Coordinate



Sedona on Databricks
Which version to install?

Depends on Databricks Runtime Version and Spark Version
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Cluster 
Runtime Major

Spark Sedona version

7 - 9 3.0 - 3.1 1.0.1 - 1.1.0
10 - 11 3.2 1.1.1 - 1.2.0



Sedona on Databricks
How to set-up
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Installing Using UI

• Add packages as libraries

• Find the external packages

• Install to the clusters

Simple Setup

Drawbacks

• No version control

• Can't benefit from 
serialization



Sedona on Databricks
How to set-up
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Installing Using init scripts

Copy the sample scripts 
from Sedona setup page

Add the bash file to the 
cluster's init scripts.

Update the spark configs



Sedona on Databricks
Configurations

Spark Configs for Spark

24



Sedona on Databricks
Using in notebook
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SedonaRegistrator.registerAll() enables all 
new functions.

Sedona can now be used with pyspark or 
SQL functions.



Demo
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Conclusion

- Apache Sedona extends Spark

- Minimal changes required for migration

- Easy setup on Databricks from Sedona’s docs

- Significant performance upgrade
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Director of Data Science and Data Engineering

Thank you
Fernando Ayuso

Senior Data Scientist

Alihan Zihna



Appendix
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We are 
CKHutchison’s 

Group data innovation company



Performance Comparison
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GeoPandas Implementation
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Sedona Implementation - 1
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Sedona Implementation - 2
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Result Comparison

GeoPandas
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Apache Sedona


