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Partitioning data

Basics

Key-value stores. . .

have a simple data model: key and value.
support at least the operations put(table, key, value) and
get(table, key).
don’t support features like joins or transactions.
can be implemented as a distributed system.
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Partitioning data

Range partitioning
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The key is important. . .

to determine which node is
responsible for a value.
to locate the value on the
node efficiently (e.g., binary
search on sorted key-value
pairs).

Data access path

Keys are the data access path in a
key-value store. If a key is not
known, an expensive full data
scan is needed.
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BBoxDB – A distributed key-bounding-box-value store

BBoxDB. . .

is a distributed key-bounding-box-value store.

stores each value together with a bounding box. The bounding
box determines the location of the value in the n-dimensional
space.

can handle n-dimensional point and non-point big data.

partitions the space dynamically and redistributes the data.

stores data co-partitioned for ef�cient spatial joins.

is freely available and licensed under the Apache 2.0 license.
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BBoxDB

Architecture

User de�ned �lters

Supported Operations

The most important operations

Store new data:
put(table, key, hyperrectangle, value)

Retrieve data:
getByRange(table, hyperrectangle)

Execute a spatial join:
join(table1, table2, hyperrectangle)

Query processing in BBoxDB

BBoxDB is a generic datastore; values are plain arrays of bytes. The
semantics of the stored values are unknown. The software performs
operations (e.g., range queries or spatial joins) only on the bounding
boxes of the data.
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Spatial data with overlapping bounding boxes

Spatial data is not intersecting

= spatial data
= bounding box

Spatial data is intersecting

= spatial data
= bounding box

Bounding boxes / Spatial join

Overlapping bounding boxes are a necessary but not a suf�cient
criterion for a spatial join on real geometries.
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BBoxDB

Architecture

User de�ned �lters

Motivation for user de�ned �lters

User de�ned �lters. . .

enhance the query processor, so that the stored values can be
decoded (e.g., GeoJSON encoded values).

turn the generic data store into a specialized system for a
speci�c data type (e.g., spatial joins on the real geometries
of stored values become possible).
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Implementation details

User de�ned �lters in BBoxDB

The UDF acts as a �lter and re�nes the output of the query
processor.

The creation of a new UDF is simple: only the two methods of
the interface UserDefinedFilter need to be implemented.

The method filterTuple re�nes range queries; the method
filterJoinCandidate re�nes join queries.

The UDF is compiled into Java bytecode and is loaded
dynamically at runtime.

Existing Java libraries can be used (e.g., the Esri Geometry API
for Java).
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BBoxDB. . .

is a distributed key-bounding-box-value store.

enhances the key-value data model with a bounding box.

executes operations only on the bounding boxes of the data.

can be enhanced by user de�ned �lters. They turn BBoxDB
into a system that is specialized on a certain data type.

is written in Java and licensed under the Apache 2.0 license.
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Questions?

Further information

Web: https://bboxdb.org

Github: https://github.com/jnidzwetzki/bboxdb

Twitter: @bboxdb

Google Groups: https://groups.google.com/forum/bboxdb
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Backup Slides
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