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Introduction

® Data comes from a Local
Area Weather Radar




Introduction

® 240%240 matrix

® Each cell is 500mx500m
and has a value [0;255]




Contributions

® (Grand scale vision:
® VWarn StreamSpin users of rainfall
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ontributions

® More specifically, we contribute with:
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Initial Considerations

® GeoTools (Java Library)
® Highly advanced Java APl implementing the GeoAPI.

® Being advanced is also its downside.




Goals

® Obtain a flexible architecture facilitating:

support for different types of storage devices
support for storing grids in various formats (binary, ascii,
compressed etc.)
support for dynamic ADT loading
o ADT plugins
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Implementation Details

® |mplementation using the Seam Framework

® Component based application framework making a “seam”-less
integration of E|B3 standard, |SF (Facelets) and several other
open source products

Development by configuration
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Components

® Main Controller
® Data Monitor Componen

® Data Access Layer
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Data Monitor Component

Initialized automatically when framework itself has concluded
initialization leveraging the E|B Timer mechanism

Polls remote store via SFTP for new incoming data with a given
interval (10 secs)




Weathr Controller
Component

® Responsibility of the general application
flow dealing with monitoring and actions
on incoming data
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Data Access Layer Component

® For storage and retrieval of historic data

® Employs a DAO style architecture for data-access
implementing a common data access generic
typed interface.

® Date range selects, returning the single nearest in time
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<T extends AbstractVWeatherGrid
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Parser

® Versatile Grid stream parsing mechanism using
callback handlers

Heavily inspired by SAX for stream based XML
parsing.




ContentHandler

<<Interface>> .
GridParser PR R TR I S . W G VRS documentStart() : void
metaDataProcessed(int noCellsX, int noCellsY) : void

parse(InputStream is, ContentHandler <<argument>> cellValueEncountered(int x, int y, byte[] value) : void

documentEnd() : void

WeatherGrid
ContentHandler ...ContentHandler

Parser w/ callback event-mechanism T T

Query on parse time Construct In-Memory Weathergrid

- criteria : FilterCriteria
StreamQueryHandler(ResultHandler rh

TextGridParser BinaryGridParser

Customizing behaviour at parse time
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StreamSpin Component

® Handles all communication with the
Streamspin service. Incoming and outgoing.
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Needs to be done

® Constrained by unknown factor regarding provision of
forecasts in realizing a true service.

® More specialized Data Access Layer which suits on top of
our own Query engine and the possibility of delegating
querles to a DBMS Ieveraglng fx. Oracle Spatlal and
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Future version

® Statistical queries on historic data.VWrapping data access
layer must implement methods such as:







Weather Radar

Frequency [MHZz] 9410 + 30 MHz
Output Power [kW] 25

Maximum range [km] 60 km

500x500(60 km range)

250x250 (30 km range)
300x300 (15 km range)

pae plnRRia - 100x100 (15 km range)

¥ S M TRang e X
ROl ) o Rt Mo T A S o g v p
] H,‘.)J'I'-'- Py ‘\'?'d ,,',’,‘f' & \ ,:\'_-' ‘{" S -‘_.'_’!‘\.,:.?-- Ny A a P 8 il
s et A ol | / Y S dF LA PO oy IR X N AN e &
. , SN 5 Fut Sigoly

Grid resolution (pixel size)
[meter]




Data Set

® Data set of 240%240 fields (57600)

® Precipitation is specified as a numeric value
ranging from | to 255




Data Set Statistical Analysis

® (Close to three weeks of data sets have been
analyzed:

® /24% of the rows consist of all zeros
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ADT: Grid

byte[ 1[][]

x-axis (North-South)
— currently 240

y-axis (East-VVest)
— currently 240
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Time intervals
(Forecasts)
— currently |5
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ADT:

Hash Map

HashMap <Key,Value>

<Key> consists of a coordinate pair (x,y), specifying location in

the weather grid

<Value> consists of an array of bytes. The array describes the

precipitation in a sing

e cell in time

i3 Number of forecasts
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Performance Studies

Space vs. precipitation concentration of ADTs

Performance
Single-cell queries.
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Related Work

® Different spatial query types:

® Stationary queries on moving objects

® Moving queries on stationary objects
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Related Work

® Main memory: Implementation of data
structures in main memory

SOMEIL Sparse data Sparse data is by nature ea5|ly
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Related Work

® Space filling curves:

® Curve that visits every point/cell in a

FRet
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Related Work

® Other indices to index spatial data:




Related Work

® Other Similar projects:

® |BM Thomas J.Watson Research Center:
Visualization of data from a weather
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Status

® The application: Nearing “completion”

® Article outline:




Future Work

® Statistics on historical data using a DBMS
back-end

® |n-memory solution is infeasible




Future Work

® Support for multiple radars




Feedback

® VWe would appreciate feedback on:




