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What is GeoCouch?

A spatial index for CouchDB
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NoSQL
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Documents

{
"_id": "Station-2942_001",
"_rev": "3-77f17a55f6ab11f7f6668e63a75f2281",

"name": "Station-2942",
"date": "2010-09-09",
"loc": [2.183333, 41.383333],
"country": "Spain",
"temperature": 25,
"rainfall": 3

}
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RESTful HTTP API

The four basic functions of a database (CRUD):

Create HTTP PUT /db/Station-2942_001

Read HTTP GET /db/Station-2942_001

Update HTTP PUT /db/Station-2942_001

Delete HTTP DELETE /db/Station-2942_001
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Fancy Features
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Schema free
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Arbitrary input/output

JSON + JavaScript
=

anything
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Concurrency/Robustness

No lock on reads (MVCC)

Append-only

Durability (crash-only design)
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Replication

Volker Mische FOSS4G 2010 Barcelona 11 / 33



Intro CouchDB GeoCouch GeoCouch:A spatial index for CouchDB

Replication

Volker Mische FOSS4G 2010 Barcelona 11 / 33



Intro CouchDB GeoCouch GeoCouch:A spatial index for CouchDB

Replication

Volker Mische FOSS4G 2010 Barcelona 11 / 33



Intro CouchDB GeoCouch GeoCouch:A spatial index for CouchDB

Replication

Volker Mische FOSS4G 2010 Barcelona 11 / 33



Intro CouchDB GeoCouch GeoCouch:A spatial index for CouchDB

Replication

Volker Mische FOSS4G 2010 Barcelona 11 / 33



Intro CouchDB GeoCouch GeoCouch:A spatial index for CouchDB

Replication

Volker Mische FOSS4G 2010 Barcelona 11 / 33



Intro CouchDB GeoCouch GeoCouch:A spatial index for CouchDB

Replication

Volker Mische FOSS4G 2010 Barcelona 11 / 33



Intro CouchDB GeoCouch GeoCouch:A spatial index for CouchDB

GeoCouch
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Previous version

CouchDB Python

SpatiaLite

HTTP Request stdin/out

HTTP Response

GeoCouch
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Current version

CouchDBHTTP Request

HTTP Response GeoCouch
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GeoCouch Features
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GeometryCollection

Polygon

MultiPolygon
MultiLineString

MultiPoint

Point

LineString
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Count
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List function
(arbitrary output)
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R-Tree vs. Geohash

R-Tree Geohash

Data Structure R-Tree B-Tree

Approximation bounding box point

BBox precision exact approximate

Good for all geometries points

Used by PostGIS,
SpatiaLite, Oracle

Spatial

MongoDB
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Benchmarks
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Benchmarks: Competitors

PostGIS 1.4.0

SpatiaLite 2.4.0RC2

GeoCouch tag: diplomathesis
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Benchmarks: Datasets

100 000 points

USGS GNIS

350 000 polygons

TIGER
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Benchmarks: Test 1

50%
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Bounding box query returning approx. 50% of the polygons

PostGIS 1.4.0
SpatiaLite 2.4.0
GeoCouch tag: diplomathesis
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Bounding box query returning approx. 50% of the points

PostGIS 1.4.0
SpatiaLite 2.4.0
GeoCouch tag: diplomathesis

Volker Mische FOSS4G 2010 Barcelona 25 / 33



Intro CouchDB GeoCouch GeoCouch:A spatial index for CouchDB

Benchmarks: Test 2

25%
20%

15%
10%

5%
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Query with changing bounding box sizes
(350 000 polygons)

PostGIS 1.4.0
SpatiaLite 2.4.0
GeoCouch tag: diplomathesis
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Applications
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http://pdxapi.com/
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Next steps

Polygon search (→ Erlang geometry library)

Sharding

Layer on top (e.g. for clustering, reprojection)
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Thanks!
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Get in touch with me

Webiste: http://vmx.cx/

IRC: vmx @ freenode

Email: volker@couch.io

Jabber: volker@vmx.cx
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