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  A Toroidal Lhc ApparatuS 
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  The ATLAS detector consists of several 
components 

  Different particles interacting in 
different layers 
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  4 eksperimenta (ATLAS, ALICE, CMS, LHCb) 

  40 miliona sudara po sekundi 

  Posle filtriranja 100 sudara od interesa po 
sekundi 

  digitizacija 1MB podataka po sudaru 

  0.1GB po sekundi 

  10PB po godini 

  20 miliona CD-ova po godini 

1EB (Exabyte)      Svetska godišnja produkcija informacija 

1PB (Petabyte)    Godišnja produkcija LHC eksperimenta 

1TB (Terabyte)     Svetska godišnja produkcija knjiga 

1GB (Gigabyte)    DVD film 

1MB (Megabyte)   Digitalna fotografija 

Izložba i besede posvećene CERN-u i fizici 
Gimnazija Kirilo i Metodije, Dimitrovgrad, Srbija  



Nov 28, 2009 

  generisanje dogadjaja – generisanje 
čestica i njihovih kinematičkih osobina 

  simulacija dogadjaja – pomoću teorije 
i karakteristika detektora 
izračunavanje odgovora detektora  

  rekonstrukcija dogadjaja – 
transformacija signala detektora u 
fizičke veličine (energiju, nelektrisanje 
čestica, ...) 

  analiza dogadjaja – nalaženje sudara 
sličnih osobina i korišćenje 
kompleksnih algoritama za  
ekstahovanje fizike 
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  za potupnu simulaciju jednog sudara 
(dogadjaja) u ATLAS detektoru potrebno je 
~15 min. na današnjim procesorima 

  za dobru analizu jednog kanala potrebno je u 
proceku 100 000 dogadjaja 

  za potpunu simulaciju samo jednog kanala 
potrebno je u proceku 3 godine procesorskog 
vremena  

  analiza podataka na LHC zahteva  
kompijutersku snagu ekvivalentnu  
100 000 današnjih PC procesora 

kompjuterska snaga CERN-a 

više od 1000 dvoprocesorskih PC-ja 

više od 1PB prostora na diskovima i trakama 
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  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, 
earthquake) 

  Decoding the human genome 

  Experimental Science uses ever more 
sophisticated sensors to make precise 
measurements 

  Need high statistics  

  Huge amounts of data  

  Serves user communities around the world 

  Different groups collaborate 
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  High performance networks 
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  Higher performance at reduced cost 

  Multi Core architectures 

  Petaflops machines 

  USA: RoadRunner, Jaguar (1PF 2008); 

  Europe: JUGENE (1 PF 2009) 

     PRACE (3-5 1PF machines 2010) 

  Japan: Keisoku (10PF 2011/12) 
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  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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  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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  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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  EGEE results 

  About 290 sites across 55 countries 

  More than 144 000 CPU available 

  More than 60 petabytes of storage 

  Regular workloads of 330K jobs/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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  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 
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-SCI involves three strategic 
international scientific communities: 
  Seismology 

  Meteorology 

  Environmental protection)  
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  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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  Academic and Educational Grid Initiative 
of Serbia was established in 2005 to 
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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  AEGIS eInfrastructure 

  9 sites 

  More than  
1 000 CPUs 

  More than 
30 terabytes 

  National software 
and middleware 
repositories 

  National Grid 
core services 

  National VO 

  National 
monitoring 

  National  
user portal 

  National helpdesk 
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  Serbia has long-standing strong 
participation in European Grid projects 
and has established a reliable and 
extensive national Grid eInfrastructure 

  Serbian Grid eInfrastructure provides 
more than 1000 CPUs and 30 TB of 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  
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  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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