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Array DB Research @ Jacobs U

 Large-Scale Scientific Information Systems 

research group

• focus: large-scale n-D raster services & beyond

• www.jacobs-university.de/lsis

 Spin-off company: rasdaman GmbH

 Main results:

• Array DBMS, rasdaman

• Big Data standards

• OGC, ISO, INSPIRE: spatiotemporal geo datacubes

• ISO Array SQL

• Research Data Alliance: BigData, Geospatial, 
Array Database Assessment
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Datacubes as New Paradigm for Agile Analytics

Datacube Services  ::  RDA-DE   ::   ©2015 rasdaman

www.earthserver.eu

http://www.earthserver.eu/
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Datacube Services

t
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Array Databases: rasdaman

= „raster data manager“: SQL + n-D arrays

- pioneer Array Database system

 Scalable parallel “tile streaming” architecture

 Mature, in operational use

- 100+ TB databases

- 1 query  1000+ cloud nodes

rasdaman Web visitors
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Array SQL

select  id, encode(scene.band1-scene.band2)/(scene.nband1+scene.band2)), „image/tiff“ ) 

from    LandsatScenes

where acquired between „1990-06-01“ and „1990-06-30“ and

avg( scene.band3-scene.band4)/(scene.band3+scene.band4)) > 0

create table LandsatScenes(

id: integer not null, acquired: date, 

scene: row( band1: integer, ..., band7: integer ) mdarray [ 0:4999,0:4999] )
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Science & GIS Tool Interfacing

 General-purpose scientist tools:

- Python, R, Java, C++

 Geo tools:

- MapServer, GDAL, QGIS, OpenLayers, 

Leaflet, NASA WorldWind, ...

 Open Geospatial Consortium (OGC) 

Web Coverage Service (WCS) 

Core Reference Implementation

- Can interface to all tools 

supporting OGC„s „Big Geo Data“ 

standards suite
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Datacube Scalability

 Adaptive data partitioning & distribution

- 130+ TB datacubes

[IJDE 2015]

 Why irregular tiling?

[OpenStreetMap]

[Centrella et al: scidacreviews.org]
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Parallel / Distributed Query Processing

1 query  1,000+ cloud nodes

[SIGMOD DANAC 2014]

Dataset B

Dataset A

Dataset D

Dataset  C

select

max((A.nir - A.red) / (A.nir + A.red))

- max((B.nir - B.red) / (B.nir + B.red))

- max((C.nir - C.red) / (C.nir + C.red))

- max((D.nir - D.red) / (D.nir + D.red))

from A, B, C, D
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external 

files

rasserver

databaseFile system

rasdaman

geo services

Web clients (m2m, browser)

Architecture

distributed query 

processing
No single point of failure

Internet

alternative 

storage

[SSTD 2013]
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Cosmological Simulation

 Modelling domain: 4D

- Dark matter (highest mass factor in universe)

- Baryonic matter (stars, gas, dust, …)

-  Coupled simulation: particle + fluid

 Results: 3D/4D cutouts from universe

- Eg, 64 Mpc3

(1 pc = 3.27 light years)

 Screenshots: AstroMD

[Gheller, Rossi 2001]
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 Datacubes core „Big Data“category in science & engineering

= sensor, image, simulation, statistics data

- Array Databases as novel enabling service technology

 Seeking collaborations for unleashing spatio-temporal datacubes

- Optical & radio astronomy

- Cosmological simulation

- Etc.

 RDA context

Conclusion

[rasdaman-based services]


