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ESCIENCE

SCIENCE IS BECOMING INCREASINGLY DIGITAL,
NEEDS TO DEAL WITH INCREASING AMOUNTS OF
DATA AND COMPUTATIONAL NEEDS

SIMULATIONS GET EVER MORE DETAILED

NANOTECHNOLOGY — DESIGN OF NEW MATERIALS
FROM THE MOLECULAR SCALE

MODELING AND PREDICTING COMPLEX SYSTEMS
(WEATHER FORECASTING, RIVER FLOODS,
EARTHRUAKE)

DECODING THE HUMAN GENOME

EXPERIMENTAL SCIENCE USES EVER MORE
SOPHISTICATED SENSORS TO MAKE PRECISE
MEASUREMENTS

NEED HIGH STATISTICS
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HIGH PERFORMANCE NETWORKS
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Backbone Topology October 2004
GEANT is operated by DANTE on behalf of Europe’s research and education netwarks
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TECHNOLOGY PUSH (2/2)

HIGHER PERFORMANCE AT REDUCED COST

©) MuLTI CORE ARCHITECTURES

PETAFLOPS MACHINES
O USA: RODADRUNNER, JAGUAR (1 PF 2008);
O EurROoPE: JUGENE (1 PF 20009)
PRACE (3-5 1PF MACHINES 2010)

O JAPAN: KEISsokU (1T0OPF 2011/12)
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THE GRID VISION

RESEARCHERS PERFORM THEIR ACTIVITIES
REGARDLESS GEOGRAPHICAL LOCATION,
INTERACT WITH COLLEAGUES, SHARE AND
ACCESS DATA

THE GRID: NETWORKED DATA PROCESSING
CENTRES AND MIDDLEWARE SOFTWARE AS THE
“GLUE” OF RESOURCES

SCIENTIFIC INSTRUMENTS AND EXPERIMENTS

PROVIDE HUGE AMOUNT OF DATA
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WHAT IS THE GRID?

THE WORLD WIDE WEB PROVIDES SEAMLESS
ACCESS TO INFORMATION THAT IS STORED IN
MANY MILLIONS OF DIFFERENT GEOGRAPHICAL
LOCATIONS

IN CONTRAST, THE GRID IS A NEW COMPUTING
INFRASTRUCTURE WHICH PROVIDES SEAMLESS
ACCESS TO COMPUTING POWER AND DATA
DISTRIBUTED OVER THE GLOBE

THE NAME GRID IS CHOSEN BY ANALOGY WITH
THE ELECTRIC POWER GRID: PLUG-IN TO
COMPUTING POWER WITHOUT WORRYING WHERE
IT COMES FROM, LIKE A TOASTER
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GRID PROJECTS RELEVANT FOR SERBIA
— EGEE [1/3]

EUROPE'S LEADING GRID COMPUTING PROJECT,
PROVIDING A COMPUTING SUPPORT
INFRASTRUCTURE FOR OVER 10 000
RESEARCHERS WORLD-WIDE, FROM FIELDS AS
DIVERSE AS HIGH ENERGY PHYSICS, EARTH AND
LIFE SCIENCES

EGEE OBJECTIVES

BRINGS TOGETHER EXPERTS FROM MORE THAN
50 COUNTRIES WITH THE COMMON AIM OF
BUILDING ON RECENT ADVANCES IN GRID
TECHNOLOGY AND DEVELOPING A SERVICE GRID
INFRASTRUCTURE

THE MAIN FOCUS TO PREPARE THE MIGRATION OF
THE EXISTING PRODUCTION EUROPEAN GRID
FROM A PROJECT-BASED MODEL TO A
SUSTAINABLE FEDERATED INFRASTRUCTURE
BASED ON NATIONAL GRID INITIATIVES
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SELINCEENy — EGEE [2/3]
for E-SCIGnCE EGEE RESULTS

ABOUT 290 SITES ACROSS 55 COUNTRIES
MORE THAN 144 000 CPU AVAILABLE
MORE THAN 60 PETABYTES OF STORAGE
REGULAR WORKLOADS OF 330K J0BS/DAY
MASSIVE DATA TRANSFERS — 1.5 GB/s
REAL TIME MONITORING

USER SUPPORT: SINGLE ACCESS POINT FOR
SUPPORT, KNOWLEDGEABLE EXPERTS,
RESPONSIVE SUPPORT

MORE THAN 15 APPLICATION DOMAINS
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SERGEENLY — EGEE [3/3]
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SEE-GRID-SCI
RSl GRID PROJECTS RELEVANT FOR SERBIA
— SEE-GRID [1/2]

SEE-GRID

THE SEE-GRID THROUGH ITS TWO PHASES HAS
ESTABLISHED A STRONG REGIONAL HUMAN
NETWORK IN THE AREA OF SCIENTIFIC
COMPUTING, HAS SET UP A POWERFUL REGIONAL
sEcL GRID INFRASTRUCTURE, AND ATTRACTED A

' NUMBER OF APPLICATIONS FROM DIVERSE FIELDS
FROM COUNTRIES THROUGHOUT THE SOUTH-
EAST EUROPE

CURRENT PHASE OF SEE-GRID PROGRAMME,
SEE-GRID-5CI INVOLVES THREE STRATEGIC
INTERNATIONAL SCIENTIFIC COMMUNITIES:
SEISMOLOGY
METEOROLOGY

ENVIRONMENTAL PROTECTION)
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SEE GRlD SC' GRID PROJECTS RELEVANT FOR SERBIA
e-INFRASTUCTURE

— SEE-GRID [2/2]
SEE-GRID INFRASTRUCTURE

ABOUT 35 SITES ACROSS 15 COUNTRIES

MORE THAN 2 000 CPU AVAILABLE

MORE THAN 400 TERABYTES OF STORAGE
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GRID PROJECTS RELEVANT FOR SERBIA
— AEGIS [1/2]

ACADEMIC AND EDUCATIONAL GRID INITIATIVE
OF SERBIA WAS ESTABLISHED IN 2005 1O
COORDINATE EFFORTS ON DEVELOPING
ACADEMIC AND EDUCATIONAL HIGH
PERFORMANCE COMPUTING FACILITIES IN
SERBIA

ONE OF THE MAJOR AEGIS TASKS

DISSEMINATION AND TRAINING ACTIVITIES
ORGANIZATION

HELP TO SERBIAN RESEARCH COMMUNITIES IN
DEVELOPING AND PRODUCTION USE OF
APPLICATIONS
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GRID PROJECTS RELEVANT FOR SERBIA

— AEGIS [2/2]

AEGIS EINFRASTRUCTURE

©) 9 SITES

©) MORE THAN
1 000 CPUs

©) MORE THAN
30 TERABYTES

©) NATIONAL SOFTWARE
AND MIDDLEWARE

REPOSITORIES

©) NATIONAL GRID
CORE SERVIGCES

©) NATIONAL VO

©) NATIONAL
MONITORING

©) NATIONAL
USER PORTAL

©) NATIONAL HELPDESK
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SERBIAN GRID APPLICATIONS [1/5]

THE USER ACGCTIVITIES DRIVE THE EVOLUTION OF
GRID TECHNOLOGY THROUGH SPECIFIC,
CHALLENGING APPLICATIONS, AND
DEMONSTRATE THAT THESE INFRASTRUCTURES
PROVIDE VIABLE COMPUTING SERVICES FOR
MANY SCIENTIFIC COMMUNITIES

AEGIS APPLICATIONS REQUIRE, IN PARTICULAR,
THAT THE GRID MIDDLEWARE PERFORMANGCE
AND CORE GRID SERVICES SCALE WITH THE
GROWTH OF THE INFRASTRUCTURE, AND HAVE
ADDITIONAL REQUIREMENTS FOR HIGH-LEVEL
SERVICES
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SERBIAN GRID APPLICATIONS [2/5]

VOLUMETRIC IMAGE VISUALIZATION
ENVIRONMENT - VIVE

INTERACTIVE ANALYSIS TOOL
FOR 3D MEDICAL IMAGES,
FACILITATING DIAGNOSIS,
SURGICAL PLANNING,

THERAPY EVALUATION,

AND REMOTE 3D EXAMINATION

PARALLEL BLOOD FLOW SIMULATION - PBFS

-

IMPROVES DIAGNOSIS AND
TREATMENT OF HEALTH
PROBLEMS SUCH AS
ANEURYSMS AND WOUNDS
TO ARTERY VESSEL WALLS
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SERBIAN GRID APPLICATIONS [3/5]

PATH INTEGRAL
MONTE CARLO CODE - SPEEDUP

EFFICIENT AND RELIABLE TOOL FOR CALCULATING
BASIC PROPERTIES OF MATTER, SUCH AS FREE
ENERGY, ENERGY SPECTRA, PROBABILITY
AMPLITUDES, LOW AND HIGH TEMPERATURE
PROPERTIES ETC

SIMULATION OF PLANETARY
SYSTEM FORMATION - SOLAR

EFFECTIVE MODEL OF PLANETARY ACCRETION

COMPACTION OF GRANULAR
MATERIALS — COMPACTION

EVENT DRIVEN METHOD IS MODIFICATION OF
MOLECULAR DYNAMICS APPROACH SINCE THE
SIMULATION INCREMENTS FROM COLLISION EVENT
TO COLLISION EVENT RATHER THAN

..o' .EEIENTIF]B
% % COMPUTING INCREMENTING AT A SPECIFIED TIME
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SERBIAN GRID APPLICATIONS [4/5]

PARALLEL ANALOG AND LOGIcC ELECTRONIC
SIMULATION SYSTEM - PALESS

SIMULATION OF MODERN ELECTRONIC CIRCUITS
AND SYSTEMS WHICH ARE VERY COMPLEX, AND
CAN BE APPLIED IN COMPLEX SURROUNDINGS
INCLUDING SENSORS, ACTUATORS AND OTHER
DEVICES NOT DIRECTLY CONNECTED TO
ELECTRONICS

ASTEROID PROPER ELEMENTS
CALCULATION - PROPEL
POWERFUL TOOL TO STUDY THE PROBLEMS OF

THE STABILITY OF MOTION, RESONANT AND
CHAOTIC PHENOMENA
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SERBIAN GRID APPLICATIONS [5/5]

VISUAL INTERACTIVE GENERAL PURPOSE

DISCREET EVENT SIMULATOR — SLEEP
SIMULATES DIGITAL CIRCUITS MADE IN VLSI
TECHNIQUE FOR EDUCATIONAL PURPOSES AND
VERIFICATION OF BUSINESS PROCESS

INTEGRATION
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CoNcLusiaoNs [1/2]

SERBIA HAS LONG-STANDING STRONG
PARTICIPATION IN EUROPEAN GRID PROJECTS
AND HAS ESTABLISHED A RELIABLE AND
EXTENSIVE NATIONAL GRID EINFRASTRUCTURE

SERBIAN GRID EINFRASTRUGCTURE PROVIDES
MORE THAN 1000 CPUs AND 30 TB OoF DATA
STORAGE TO ALL USER COMMUNITIES THROUGH
A DISTRIBUTED SET OF GRID SITES HOSTED BY
MAJOR RESEARCH INSTITUTES AND
UNIVERSITIES

SERBIAN GRID EINFRASTRUCTURE IS FULLY
UTILIZED BY A NUMBER OF SCIENTIFIC HIGH-
PERFORMANCE APPLICATIONS, DEVELOPED
SERBIAN RESEARCHERS AND ADAPTED FOR
OPTIMAL USE ON THE GRID

o SCIENTIFIC
. .o. COMPUTING
o LABORATORY

SeEpP 10, 2009 XXIl International Symposium on Nuclear Electronics & Computing
Bulgaria, Varna, 07-14 September, 2009




CoNcCcLUsSsIoNs [2/2]

SERBIAN GRID EINFRASTRUCTURE ALSO
STIMULATED FURTHER COLLABORATION OF
SERBIAN AND EUROPEAN RESEARCHERS, AND
HELPED IN BRINGING THE ISSUE OF PROVIDING
SUPPORT FOR RESEARCH INFRASTRUCTURE TO
THE AGENDA OF SERBIAN POLICY MAKERS

SERBIAN NGI ACTIVELY PARTICIPATES AND
WORKS WITH OTHER NGIS ON ESTABLISHING A
SUSTAINABLE EUROPEAN GRID INITIATIVE
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