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Introductory Remarks
Why the using Grid??
Neither ILC nor Calice have an 'experimental center' like CERN, DESY etc. 
and maybe will never have

World wide distributed R&D effort requires distributed computing

- Easy sharing of data by common data storage accessible
  by everyone from everywhere

- Exploiting the Grid allows for quick data processing, e.g. Several 
   reconstruction terations for calice testbeam data

- Large simulation effort to come for the ILC requires large computing 
   ressources
  Again no experimental center, the potential experimental centers like DESY
  and CERN et al. have identified the Grid as computing platform 
  General strategic decision by HEP community and science politics to
  invest in Grid computing

- Exploring the Grid can be regarded as an engineering/R&D effort for
  the ILC just as hardware development or simulation studies (which in turn
  demand significant computing power)
 Software (and computing) infrastructure is part of the ILC Project !!!!   
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Intermediate task:

Build prototype calorimeters to
•  Establish the technology 
•  Collect hadronic showers data 
with unprecedented granularity to

- tune clustering algorithms
- validate existing MC models

Final goal:

A highly granular calorimeter 
optimised for the Particle Flow 
measurement of multi-jets final 
state at the International Linear 
Collider 

Si-W ECAL

Scint. Tiles-Fe AHCAL

Scint. Strips-Fe TCMT

 Imaging
calorimeter

The Calice Mission
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CALICE - CERN Data taking 2006

~65 Mio Events
in 'Physics' Runs
         +
O(35 Mio). Muon 
Calibration Events)

Efficient and fast
way of data distribution
and processing ?

preliminary
Calibration
Runs

B r e a k



The virtual organisation - vo calice 
Hosted by DESY: 
Page for registrations https://grid-voms.desy.de:8443/voms/calice/

42 members
... and
counting

VO Manager: R.P., Deputy A. Gellrich DESY



Data Handling and Processing

LAL
‘fallback’ site

Mass Storage

~10 TByte ‘in stock’

   Data
Replication

MC Production
just started

     Grid UI
for direct access

       Grid CE
for massive processing

Data available to whole collaboration ~20 Min. - 1h after run end
Data access independant of experimental site
Grid is the only 'environment' where all data are available 

Experimental Site e.g. CERN
Local Storage for online monitoring and fast checks

Data Transfer using Grid Infrastructure
Speed ~160 MBit/s

DESY 
dcache

(backbone)

~10 TByte ‘in stock’

   Data
Replication

in2p3
Lyon

fallback site



Supported by: DESY Hamburg              Hosting, Computing and Storage
                        LAL                              Computing and Storage
                        LLR                              Computing and Storage
                        DESY Zeuthen              Computing and Storage
                        Imperial College           Computing and Storage
                        Birmingham                 Computing and Storage (not yet tested – at least by me) 
                        cc in2p3 Lyon               Computing and Storage 
                        Cambridge                   Computing and Storage 
                        Institute of Physics       Computing and Storage
                        Prague                              (in preparation)
                        University College         Computing and Storage
                        KEK                              Computing and Storage  
                        Manchester                   Computing and Storage 
                        CIEMAT Madrid             Computing and Storage
                        Fermilab                       Computing and Storage  
                                                             Exploit started between Fermilab and
                                                                     NIU Colleagues 
                        Univ. Regina                 Offer Received

             

Support for Calice

- Sites in red are foreseen for a complete storage of calice data
  
- Most of the sites have been involved in recent data and MC processing
 

These sites provides ~4000 CPU (not only for calice)
We have ~100 Tbyte Storage at our disposal 



Infrastructure and data availability – 
Accessing/Handling the data using grid tools?

Calice data are registered on the Grid

Using the LCG software together with LFC file catalogue
Organized in a unix-like directory structure

e.g. lfc-ls /grid/calice/tb-cern/native/dat

Centralized access to members of virtual organisation 'calice' 
e.g. lcg-cp –vo calice lfn:/grid/calice/tb-desy/native/dat/RunXXXXXX.nnn.bin file:<myfile>

Don't need account at particular institute but only grid certificate
Avoids (excessive) duplication of data

The more users the faster remaining pitfalls can be ironed out 
and Grid experts can serve our needs !!!  



Will/Have to  use grid for MC production (bulk part of CPU demand)
Estimation: 

~45 Mio. Physics Events on tape
Need 'at least' the same amount in MC 

'Standard Candle': 1000 20 GeV e- took ~2h on standard Grid CPU (AMD Opteron 2.4GHz)
                              => 1Mio. will take 2000 h = 83 days on one CPU

Production of 45 Mio. Events: ~3750 days  = 5000 kSi2kd               
CPU unit in grid is kSi2k where 1 Opteron is 1.4 kSi2k

May need 
- several iterations, 'full productions' with various GEANT physics list, fine angular grid 
- reprocessing of 2006 data plus processing of 2007 data (conversion + reconstruction)
  negligible w.r.t to MC production
- lot of freedom for user analysis jobs + private/test simulation

Looks as if to demand 10x5000 kSi2kd (worldwide) seems to be justified   
Comparison: ATLAS has used ~35000 kSi2kd in 2006 on german ressources
                                                 ~70000 kSi2kd in 2006 on french ressources

In general est imat ion is dif f icult  due to lack of experience  

Computing Ressources for Calice for 2007 – CPU Power



Computing Ressources for Calice for 2007 – Storage

2005/2006 Data ~ 10 TBytes of data (native, lcio converted, reconstructed
Simulation of 2006 data -> ~5 Tbytes
2007 Data will lead also to ~10 Tbytes

End of 2007 we will have ~30-35 Tbytes of data in stock
Lot of it is Hcal calibration data – i.e. Not 'physics' data

Backbone will remain desy mass storage 
All data will/should be available there

Each 'calice country' should provide ~10 Tbytes for calice

Replication of important data 
Reduced dependency on desy availability 
Reduction of network traffic 
Storage for user analysis output



Some Statistics – EGEE Accounting 
CPU Consumption Germany/Switzerland between 01/07 and 05/07
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1 Opteron hour ~ 1.4 kSi2kh, Example 8x105 kSi2kh means that an Opteron 2.4 
Ghz calculates 580000 hours without interruption
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Source: http://www3.egee.cesga.es/gridsite/accounting



Some Statistics – EGEE Accounting 
CPU Consumption in France between 10/06 and 01/07
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Some Statistics – EGEE Accounting 
CPU Consumption in UK between 01/07 and 05/07
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Conclusion

- Grid activities in ILC business have only started
  Although I don't know about all ILC grid activities   
  Efforts in Noth America !? 

- Calice uses Grid tools systematically 
  Grid tools seem to be suited for Calice needs 

- Important that we show our presence to be able to
  allocate ressources at an early stage 

- Have to get trained to use the 'new' tools to be ready when
  they are really needed

- Need to identity needs for ILC with next 1½ years
  Structured processing as for LHC necessary, if yes when? 


