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Cool computer

technology..!!

Can I use it in my 

application?

Oh..!! But, it is not 

made for me. Canôt 

make use of it as is

My pleasure.

Here it is.
I have BIG data. 

I need HELP..!!





Kindly let me get 

the  technology 

you have

Kindly let me 

understand your 

needs

1969





HELP..!! I have 

BIG data. Your 

technology is not 

helping me

mmméLet me 

check with my 

good friends there.

My pleasure.

Here it is.

Cool Database 

technology..!!

Can I use it in my 

application?

Oh..!! But, it is not 

made for me. Canôt 

make use of it as is





Kindly let me 

understand your 

needs

Kindly let me 

get the  

technology you 

have









HELP..!! Again,

I have BIG data. 

Your technology is 

not helping me

Sorry, seems like 

the DBMS 

technology cannot 

scale more

Let me check with 

my other good 

friends there. My pleasure.

Here it is.

Cool Big Data technology..!!

Can I use it in my application?

Oh..!! But, itôs not 

made for me. Canôt 

make use of it as is





Kindly let me 

understand your 

needs

Kindly let me 

get the  

technology you 

have



Big

Spatial

Data



Tons of Spatial data out thereé

Smart Phones

Satellite Images

Medical Data

Traffic Data

Geotagged Microblogs

VGI

Sensor Networks

Geotagged Pictures



Spatial Data & Hadoop

Takes 193 seconds

HadoopSpatial Data

points = LOAD ôpointsô AS 

( id:int , x:int, y:int);

result = FILTER points BY

x < xmax AND x >= xmin AND

y < ymax AND y >= ymin ;

SpatialHadoop

points = LOAD ôpointsô AS 

( id:int , location:point );

result = FILTER points BY

Overlap (location, rectangle

( xmin , ymin , xmax, ymax) );

Finishes in 2 seconds

Č SpatialHadoop
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80,000 downloads

in one year

Industry Academia

Conducted more than seven
keynotes, tutorials, and invited talks

>500GB public datasets for 

benchmarking and testing

Spatial  Language Spatial Indexes Spatial Operations Visualization

Students Projects Collaboration

University 

of 

Genova



The Built-in Approach of SpatialHadoop

The On-top 
Approach

Storage (HDFS)

MapReduce

Runtime

Job Monitoring 

and Scheduling

Pig 

Latin
Hadoop 

Java APIS
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Spatial 

Indexing

Early 
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Spatial 
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Spatial 

Language

From Scratch 

Approach
The Built-in Approach

(SpatialHadoop)



Agenda

The ecosystem of SpatialHadoop

Motivation

Internal system design

Applications

Related work

Performance results

Open Research Problems
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Indexing
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Data Loading in Hadoop

Blindly chops down a 

big file into 128MB 

chunks

Values of records are 

not considered

Relevant records are 

typically assigned to 

two different blocks

HDFS is too restrictive 

where files cannot be 

modified

Input File Data Nodes

128MB

128MB

128MB

128MB



Spatial Distributed File System

Default Partitioning Spatial Partitioning



Uniform Grid

Works only for uniformly distributed data



R-tree

Read a sample

Bulk load the sample into

an R-tree

Leaf node capacity C

ὅ
ὯȢὄ

Ὑ ρ ‌

k: Sample size

B: HDFS Block capacity

|R|: Input size

Ŭ: Index overhead

Use MBR of leaf nodes

as partition boundaries
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R-tree

Read a sample

Bulk load the sample into

an R-tree

Leaf node capacity C

ὅ
ὯȢὄ

Ὑ ρ ‌

k: Sample size

B: HDFS Block capacity

|R|: Input size

Ŭ: Index overhead

Use MBR of leaf nodes

as partition boundaries

Partition the data

Optional: Build R-tree Local indexes



R-tree-based Index of a 400 GB road network

http://spatialhadoop.cs.umn.edu/demos/road_network_rtree.png
http://spatialhadoop.cs.umn.edu/demos/road_network_rtree.png


Non-indexed Heap File


