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EarthServer Goals

= Scalable On-Demand Processing for the Earth Sciences
 Agile geo analytics — query language approach

 Platform: pioneer Array Database technology, rasdaman

o Extend with: Integrated filtering & processing on metadata, reqular/irreqular grids, point
clouds, ...

= |arge-scale deployment — 6 Lighthouse Applications covering Earth &

Planetary Sciences
« 4x20TB,2x100 TB

» QOpen standards - client/server interfaces are strictly relying on WMS,
WCS, WCPS

« Strong impact on standards development
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Earth Science Lighthouse Applications

= 6 Lighthouse Applications covering all Earth Sciences
= Established data centers adding EarthServer technology to service portfolio

= Summer 2014: ~260 TB operational Earth & Planetary data
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Technology Advances

Big Geo Data engine development, based on rasdaman Array Database
Geo service interfaces in rasdaman: OGC WMS, WCS, WCPS

Extending data types: Regular & irregular grids, point clouds, meshes

Coupling: Hadoop,R MatLab, MapServer, ..
Data/metadata search integration
Scalability: distributed processing

Visual 1D/2D/3D client toolkit, mobile clients
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rasdaman: Agile Array Analytics

= raster data manager: SQL + n-D raster objects

select img.green[x0:x1,y0:y1] > 130
from LandsatArchive as img
where avg cells( img.nir ) < 17

= Scalable parallel “tile streaming” architecture
= |n operational use since many years

= OGC WCS Core Reference Implementation
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rasdaman

raster data management

The rasdaman Array Database

= raster data manager”: SQL + n-D arrays

select ls.img.green[x0:x1,y0:y1] > 130
from LandsatArchive as ls
where avg cells( ls.img.nir ) < 17

= Scalable parallel tile streaming architecture

= |n operational use, several innovation awards  GEOSPATIAL

) . WORLD < \
OGC WCS Core Reference Implementation FORUM @
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The rasdaman Modular Server Toolkit

= modular & powerful, but easy handling through meaningful defaults

WMS raster Web direct server
client client toolkit queries admin

« UNIX philosophy

. occ| [oac] [occ | [occ | | semer
Web services wvs | |wes!| [weps| | wps | | control

data data C++ Java
definition manipulation API API
v
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Tiling: Tuning Data for Applications

= tiling strategies as service tuning [Furtado]:

. regular directional area of interest
,chunks”
[Sarawagi, [
DeWitt, .| ]

» rasdaman storage layout language

insert into MyCollection
values ...
tiling area of interest [0:20,0:40], [45:80,80:85]
tile size 1000000
index d index storage array compression zlib
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[EOX, JacobsU]

Earth Integration

= noone size fits all* [M. Stonebraker]
= |ntergration with MapServer, EOxServer

= Via database UDFs: C++, R, Hadoop, ...

L o <

EarthServer CryoService |swyes  mie
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Data / Metadata Integration

= Remember. OGC WCPS
= high-level gnd coverage fllterlng & processing Ianguage

T T
LIV Y

g "From MODIS scenes M1 M2, M3: difference between red ‘&Lnlr as TIFF"

...but only those where nir exceeds 127 somewhere

for $c in ( M1, M2, M3 )

where
some( $c.nir > 127 )
return (tiffAj
encode ( g tiffA)
Sc.red - $c.nir, C
“image/tiff"

)
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[JacobsU, Athena Research]

Data / Metadata Integration
= |dea: merge WCPS with Xquery

 Ex1: difference of red, nir bands for all coverages on Austria“

for $c in doc (“http://acme.com”)//coverage
where

some( $c.nir > 127 ) and metadata/@Rregion = "Austria"
return

encode( $c.red - $c.nir, "image/tiff" )

« Ex2: ,name & location of coverages showing some phenomenon®

for $c in doc (“WCPS”)//coverage/[ some( $c.nir > $c.red )]
return

<id> { $c/@id } </id>

<area> { $c/boundedBy } </area>

= WCPS 2.0, in progress [JacobsU]

 Implementation: federation of eXist + rasdaman [Athena]
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Federated Query Processing

= Heterogeneous rasdaman peer networks

= Cloud, cluster, data centers, satellites, ...

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

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

from A, B select
max((B.nir - B.red) / (B.nir + B.red))

from B
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Secured Archive Integration

First-ever direct, ad-hoc mix from protected NASA & ESA services
in OGC WCS/WCPS Web client (EarthServer + CobWeb)

[




Visual Frontends
= Mobile clients [COMETA, SE.IT]

return
encode (

struct {
red: (char) $s.b7[x0:x1,x0:x1],
green: (char) $s.b5[x0:x1,x0:x1],
blue: (char) $s.b0[x0:x1,x0:x1],
alpha: (char) scale( $d, 20 )

}I

“image/png"

[data courtesy BGS, ESA]
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8 EarthServer: agile analytics on spatio-temporal Big Geo Data
Platform: Scalable Array Database, rasdaman

* images — actionable data

» QOperational Earth science services on 100s of TB

= Future services need query languages!
* Flexibility + scalability + integration

= |mpact on science, industry, business
» Next-gen service standards : OGC, ISO, RDA
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