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““Ru�er Boškovi�Ru�er Boškovi�”” InstitutInstitutee
Electronic department Electronic department 
and Computingand Computing centrecentre

GRID GRID for Scientific and Economic for Scientific and Economic 
devolopment ofdevolopment of CroatiaCroatia

Our aspirationOur aspiration

Karolj SkalaKarolj Skala

GridGrid logo logo 
CelebrumCelebrum/globus/globus
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Evolution time baseEvolution time base

�� 1980s:  Internet  (e1980s:  Internet  (e--MailMail))

�� 1990s:  Web       (e1990s:  Web       (e--InformationInformation))

�� 2000s:  GRID      (e2000s:  GRID      (e--ScienceScience))

�� 2010s:  SGRID    (e2010s:  SGRID    (e--SocietySociety))
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GRID?GRID?

GridsGrids are "superare "super InternetsInternets"" for highfor high--performance computingperformance computing::
worldwide collections of highworldwide collections of high--end resourcesend resources -- suchsuch asas
supercomputerssupercomputers,, storagestorage,, advanced instruments and immersive advanced instruments and immersive 
environmentsenvironments.. These resources and their usersThese resources and their users areare often often 
separated by great distances and connected by highseparated by great distances and connected by high--speed speed 
networksnetworks..

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com



C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

TeraGridTeraGrid
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Communication infrastructureCommunication infrastructure

• From 1991 to 2001 
realised fiber optical 
infrastructure across the 
Croatia

• Total lenght 18 000 km

(In plastic pipe)

• monomodal optical fibre 

(1300 i 1550 nm). 
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Optical cable diversityOptical cable diversity
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Optical cable leght per sourface unit km/km2
(source: Telecom Operators Companies Annual Reports)
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TheThe possiblepossible CRO GRID CRO GRID 
optical backboneoptical backbone

NewNew GridGrid WANWAN
University centersUniversity centers: : 
Zagreb, Split, Zagreb, Split, RijekaRijeka,,

OsijekOsijek,, VaraždinVaraždin

�� RealisedRealised
�� In realisationIn realisation
�� In In plane 2002plane 2002

(fiber: ITU.T G.652)(fiber: ITU.T G.652)
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QoS paradoxQoS paradox
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Gb Campus HorvatovacGb Campus Horvatovac
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IRB IRB opticaloptical LANLAN
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�� 3 3 clustersclusters: IRB : IRB and and 2 2 extensions extensions GF GF and Cibonaand Cibona
�� IRBIRB

�� Computing nodesComputing nodes: 18 : 18 withwith dual P4 1 dual P4 1 andand 1.8 1.8 GHzGHz
�� Operating systemsOperating systems: : linuxlinux 7.27.2
�� NerworksNerworks: : Gigabith EthernetGigabith Ethernet, IP , IP networksnetworks

�� GFGF
�� Computing nodesComputing nodes: 15 : 15 withwith P3 933 P3 933 MHzMHz
�� Operating systemsOperating systems: : linuxlinux 7.27.2
�� NerworksNerworks: : Gigabith EthernetGigabith Ethernet, IP , IP networksnetworks

�� CIBONACIBONA
�� Computing nodesComputing nodes: 45 : 45 withwith P4  1.5 P4  1.5 GHzGHz
�� Operating systemsOperating systems: : linuxlinux 7.27.2
�� NerworksNerworks: : Gigabith EthernetGigabith Ethernet, IP , IP networksnetworks
�� 1100 Mb atmosfericMb atmosferic laser linklaser link
�� 66 Mb microwave linkMb microwave linkss

��������

ClusterCluster computingcomputing
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ClusterCluster grozd.grozd.irbirb..hrhr
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Cluster farm integration Cluster farm integration 
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Wireless Wireless LAN LAN extensionextension
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Cluster growCluster grow
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Scientific Campus HorvatovacScientific Campus Horvatovac

�� Ru�er Ru�er Boškovi� Boškovi� Institute Institute 
�� Faculty of scienceFaculty of science

�� PhisicsPhisics
�� MathematicsMathematics
�� BiologyBiology

�� Institute of Institute of PPhisicshisics
�� Medical school University of ZagrebMedical school University of Zagreb

Greate aspiration Greate aspiration to to scientific grid applications in scientific grid applications in 
CampusCampus
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Scientific projects in CampusScientific projects in Campus

��260 260 projects in the Campus Horvatovac in field ofprojects in the Campus Horvatovac in field of::

��PhisicsPhisics

��ChemistryChemistry

��MathematicsMathematics

��MolecularMolecular--biologybiology

��MedicineMedicine

��ElectronicsElectronics

��Computer scienceComputer science
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MainMain GridGrid applications applications 
((CampusCampus GridGrid & & CroCro GridGrid))

�� ScientificScientific cluster computingcluster computing
�� Scientific instruments inScientific instruments in gridgrid (NMR,..)(NMR,..)
�� Scientific databasesScientific databases
�� Distributed Data AquisitionDistributed Data Aquisition (Marine (Marine ecologyecology..) ..) 
�� ScientificScientific visualisationvisualisation
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GridGrid Reasearch DirectionsReasearch Directions

�� ComputationalComputational GridGrid –– natural extension ofnatural extension of
clustercluster computing computing (CAMPUS GRID)(CAMPUS GRID)

�� DataData GridGrid –– large computational task large computational task on on large large 
volumes of datavolumes of data (CRO GRID)(CRO GRID)

�� KnowladgeKnowladge GridGrid –– knowladge discovery in knowladge discovery in 
large data sets large data sets ((GridGrid Miner)Miner)

�� Joint projectJoint project withwith Institute Institute for Software Science University of for Software Science University of 
Vienna Vienna ““Development of NewDevelopment of New GridGrid Technologies for Advanced Technologies for Advanced 
Scientific and Engineering ApplicationScientific and Engineering Application””
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Scientific CampusScientific Campus GridGrid goalsgoals

�� Metacomputing technologyMetacomputing technology
�� Distributed computingDistributed computing test test bedbed (3C)(3C)
�� HighHigh--speed computing speed computing (Globus)(Globus)
�� High throughput computing High throughput computing ((CondorCondor))
�� Virtual laboratory Virtual laboratory ((teleimmersionteleimmersion))
�� ee--Science Science centrecentre
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ee--Science PipelineScience Pipeline

modelingmodeling

simulationsimulation

visualizationvisualization

GRIDGRID

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com



C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

C
reated by N

eevia P
ersonal C

onverter trial version http://w
w

w
.neevia.com

Scientific visualisationScientific visualisation
••2D/3D 2D/3D visualisationvisualisation

••Dinamic grid visualisationDinamic grid visualisation

••Teleimersion visualisationTeleimersion visualisation
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GenericGeneric IT IT developmentdevelopment timelinetimeline

• InfrastruktureInfrastrukture
IRB LAN/IRB LAN/optical backboneoptical backbone//active equipmentactive equipment//locallocal UTPUTP
2001/20022001/2002

•• TehnologijaTehnologija
Grid tehnology clustersGrid tehnology clusters, , farms of clustersfarms of clusters, , middlewaremiddleware, , grid services   grid services   
2003/20042003/2004

•• ApplicationsApplications
ee--Science center Science center //scientificscientific applicationsapplications
20052005--……
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Orientation and collaborationOrientation and collaboration
OrientationOrientation toto GridGrid projectsprojects::
�� CampusCampus GridGrid HorvatovacHorvatovac (2002(2002--2005)2005)

�� GridMinerGridMiner
�� CroCro GridGrid (start (start fromfrom 2003?)2003?)

Existing cooperationsExisting cooperations::

�� Cern Cern DDaattaa GridGrid, , 
�� AustroAustro--CroatianCroatian gridgrid projecproject   t   ((gridgrid testbedtestbed andand data miningdata mining))

�� GridMiner GridMiner 

�� CCollaboration with projectollaboration with projectss in Hungaryin Hungary (program (program paralelisationparalelisation))
�� PP--Grade (Grade (www.www.sztakisztaki..huhu))

�� Southaphton UniversitySouthaphton University -- AccessGrid node in AccessGrid node in ZagrebZagreb
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More More InformationInformation

http://http://gridgrid..irbirb..hrhr

http://http://clustercluster..irbirb..hrhr
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