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Space Research Institute of National Space Agency of Ukraine
and National Academy of Sciences of Ukraine — scientific
organization

- Main research areas: space physics & space whether, remote
sensing, system analysis, informational technologies

- Department of Space Informational Technologies &
Systems

- Areas of interest:
— GRID-technologies
— Parallel computations
— Distributed systems modeling
— Informational Systems Development

— Intelligent computations (i.e. neural networks, Markov models, fractal
analysis...)

— Informational security
— Multi-agent approach
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* [Mnax pencreun Ha 2004-2008 rr. — Esta
a GMES capacity by 2008:

— Implementation Phase (2004-2006)
— Operation Phase (2007-...)

° LleTbIQe OCHOBHbIX KOMMNOHEHTa.

— cepsuchl
— HabsrooeHUs U3 Kocmoca

— HabmnoeHus in-situ (Ha3eMHbIe U OaHHble
a3pPOCHLEMKMN)

— UHmMeepayusi 0aHHbIX U yripassieHue
uHgopmauyueu




| GMES: ynpaeienme
& || MHopMalen

* NHTerpaums gaHHbIX U3 pa3HbIX MCTOYH

» . ° Vlcnonb3oBaHMe BbICOKOMPOU3BOAUTENBbHbIX
=m-| ceTen 1 T(HPOPMALMOHHbLIX TEXHOSTOIMN
GRID nons:

— BbICOKOMNPON3BOAUTENbHbLIX NapannenbHbIX
BblYNCIIEHUN

— aHanusa n obpaboTku pacnpegeneHHbIX JaHHbIX
— BU3yanusauum pesynbLTaToB

* Wcnonb3oBaHue rurabmntHon cetm GEANT
* Wcnonb3oBaHune ctaHgapTtoB INSPIRE




Environmental Monitoring

Survey & Mapping

Demographic & Socio-economic survey

Observing Systems

¥

Modelling and Analysis

¥

Forecasts Indicators

Risk Assessment Reoporting

Service Provision

¥

Information End Users

Kuis, 2005
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CuicreMu CyMICHICTb TIPOTAIHMH B CHCTEMI BUIIOBLIHIX 3HAHE, TOKPAIIEHES
CIOCTEPE/KEeHHSI CriocTepesKeHHs1 SKOCTI pe3yJIbTaTIB, Ta iX 3aCTOCYBaHHs IS OTPeO
3emuti JIOIICTBA
* Hazemni
* AiamiHi
*  CyIyTHUKOBI
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INSPIRE — Habop ctaHgapToB o opraH
MHQPPACTPYKTYPbI NPOCTPAaHCTBEHHOMU
MHopMaLnmn

| . Mnau pevictemi (2005-2013):

— Preparatory Phase (2005-2006) — pa3paboTka
“NnpaBun peanusaymn”

— Transposition Phase (2007-2008) —
3aKkoHoaaTesNbHOe yTBepXXaeHne CTaHOapToB
INSPIRE B cTpaHax-y4acTHMuax

— Transposition Phase (2009-2013) — peanusauuns
ctaHpapToB INSPIRE
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system 1/5

[TpoekT CosmoGIS nHnummpoaH B 2004 roay Kak
MeXXoTpacrieBasd CMCTEMA 3KONOMMYeCcKoro MOHUTOPUHra

& |- Llenb cuctembl: obecneunts nonb3osatenei AaHHbIMM
| 133 n pesynbtatamu nx odopaboTkm

Cuctema CosmoGIS paccmaTpuBaeTca Kak YKpanckum
cermeHT GMES/GEOSS

(pa3pabaTtbiBaeTcsa noa arngon HKAY)
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Structural diagram
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“Space weather”

|
Web-service International projects connected i
|
|

with Space weather
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=Security policy
=Content management system
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DB
= Singular mechanism of connection and
registration Web-services
=Contextual search in portal

programs (earth remote
sensing)

=Equipment of earth remote
sensing

=Articles, publications
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Conceptual diagram
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- Technologies used in current version:
— Gentoo Linux based platform
— Apache Web-server

— Mambo portal engine (PHP-based Open Source
Framework)

— Integration with MapServer 4.6 is in progress
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ther Services

- Web-service based distributed system “Space

weather”
— Prototype development has been started this year (supported by National
Space Agency of Ukraine)

T — System development will be supported by National Space Agency of
Ukraine and Ukrainian government in National Space Program
(starting next year)

— Basic functionality:
« Space weather related data providing (source data and forecasts)
« Space weather services providing

* Models and data processing methods development (using high
performance computing and Grid-technology)

« Popularization of information about Space weather
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http://inform.ikd.kiev.ua/weather
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Applications
Application
Web Services
Application
Web Services

Applications

Grid Services
Packaged as

Web Services

Grid Services
Packaged as
Web Services

Grid Common Function Grid Common Function

Network Services Network Services




[1poekTbIl GRID

* |nformation PowerGRID — cuctema paspabortaHa no
nununaTtmee NASA Ona nHrennekTyarnbHon obpaboTKu
KOCMUYECKNX CHUMKOB

« DataGRID — paspabartbiBaeTcs B pamkax
eBponencbkon nporpammel FP5-FP6 npn nogaoepxke
ESA ona pelueHnsa KOMNNEKCHbIX 3aaav
€eKonorm4eckoro MOHUTOPUHra N MoaennpoBaHUgA
domanyecknx n UoNorn4ecknx NPoLEeccoB B KOCMOCe

 TeraGRID — BbicokonpoussoauTenbHas ceTb Ans
PELLUEHNA CMOXHbIX HAYYHbIX 3a4a4y Ha OCHOBE
napannesribHbIX BbIMUCIEHUI




id-TexHonormu
-HKAY

Grid technologies for satellite data processing
Supported by National Academy of Science (2004-2005)

g}ggnt for young scientists (National Academy of Sciences) -
5

International STCU project (coordinator — University of
Maine)

International scientific projects are under preparation and
reviewing

— FPG6 project
— Joint Projects of Ukraine, Belarus and Russia




GridFTP

id Technologies

Our Testbed & Applications

nemesis

I------------------—------

—

GridFTP

ikd.kiev.ua

SpaceResearchinstitute
~— “Priroda

Brow ser




id Technologies

« Globus Toolkit (GT4) — the most advanced framework
facto standard for building Grid environments
— Grid security infrastructure
— Data management
— Resource management
— Information management

1° Local scheduler — Condor:
' — Initially batch system for High Throughput Computing (HPC)
— Now can be integrated with different HPC environments (MPI, PVM, etc)
— Used as a scheduler for cluster of Institute of cybernetics
— Bindings for GT4
— Invocated via GRAM-Condor adapter




Meteosat based cloud mask computation
— needed for the most remote sensing data processing algorithms
— valuable for airborne and satellite measurements planning
— continuous product based on MRF segmentation techniques

Raw image

Cloud mask
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« Visualization using MapServer
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Grid-cepBUCH!

 Cloud motion estimation

— useful as the source data for Numerical
Weather Prediction models

— temporary interpolation/extrapolation of
image sequences for now casting

— based on adapted optical flow techniques
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Grid-cepBycs

- MopenupoBaHMe AMHAMUKU METEOpPOSIOrM4YecKux
npoLeccoB




Grid-cepBUCH)

* Fractal features extraction

— based on modeling of Meteosat images by Generalized
Brownian Motion processes
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