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Event processing
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The AliRoot framework 

• One unique framework

‣ Monte-Carlo generators

‣ Particle transport through virtual detector

‣ Event reconstruction for raw and MC

‣ Data analysis

‣ OO/C++ implementation

‣ C++ interfaces for Fortran legacy code
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After level 0 trigger (1.2µs): 200 Hz (4 GB/sec)

After level 1 trigger (6.5µs): 100 Hz (2.5 GB/sec)
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After level 0 trigger (1.2µs): 200 Hz (4 GB/sec)

After level 1 trigger (6.5µs): 100 Hz (2.5 GB/sec)
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Data processing

12

Raw: 2.5 PB/Year 

Reconstruction (ESD) per event 
• 800K Si2K×s 
• 3 MB 

Analysis (AOD) per event 
• 250K Si2K×s 
• 300 KB 

Yearly requirement (pp & AA)
• CPU: 60 MSi2K
• Disk: 16 PB
• MS:   12 PB/year
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• Required resources cannot be centralized

• Process the data as they are acquired

• Prompt online processing

• Give access to data and processing power to about 1000 
collaborators

• A different model for pp and AA data

‣ pp during 107 s (7 months)
‣ AA during 106 s (1 month) 
‣ LHC shutdown 4 months
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• Heterogeneity

• Middleware(s)
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The Grid paradigm
let 1000 mice to the work of one elephant

• Computing sites are hierarchized in Tiers according

‣ Tasks

‣ Services

• T0

‣ CERN:  raw data storage, first pass reconstruction, fast 
analysis


• Tier 1

‣ Few large centers with custodial mass storage

‣ Copy of raw;  Additional reconstruction passes; 
Organized analysis 

• Tier 2, Tier3

‣ Many sites of various sites 

‣ Monte-Carlo; end user analysis

15
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ALICE Computing 
Strategy
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T0

High level data flow
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The problem with storage

• The heterogeneity of storage protocols defies the 
very principle of uniform access to Grid resources

• The solution is to have an unique interface to the 
various flavors of storage

• ALICE choice is xrootd (eXtended ROOT  Daemon): 
a high performance, highly scalable architecture for 
data access

• xrootd is distributed with root

22
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Cluster

xrootd basic strategy  

23
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Cluster

xrootd basic strategy  
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xrootd implementation in ALICE
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xrootd implementation in ALICE
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Analysis

25

• Three main analysis modes
‣ Prompt data processing (calib, align, reco, analysis) @CERN 

with PROOF

‣ Analysis with local PROOF clusters

‣ Batch Analysis on the grid GRID infrastructure

• Access GRID via AliEn or ROOT UIs
‣ GRID API class TAliEn

• Analysis
‣ ROOT + at most a small library (into a par-file)

• Only one algorithm running in three different 
environments
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PROOF
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Parallel ROOT Facility

28

• Interactive parallel analysis on a local cluster

‣ Parallel processing of local data (trivial parallelism)

‣ Output handling with direct visualization

‣ Not a batch system

• PROOF itself is not related to Grid
‣ Can access Grid files

• The usage of PROOF is transparent

‣ The same code can be run locally and in a PROOF 
system

• PROOF is part of root
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PROOF Schema
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Four kinds of analysis

31

• Ordered batch analysis 

• No end user intervention to operate this mode

• End user batch analysis

• End user submits jobs to the Grid

• CernAnalysisFacility analysis

• End user runs jobs from the root prompt on pre-
staged data

• Local analysis

• End user processes on its laptop local or Grid 
data 
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Organized Analysis
• Process in one pass the entire set of reconstructed data 

• Flexible task and data container structure 

• User code independent of computing schema (local, PROOF, GRID)

• Input data (ESD, AOD, MC truth) accessed through common interface

• Output data

‣ AODs

‣ User histograms, containers for efficiency calculations

‣ Transparent handling of memory resident and file resident data in 
distributed environment

Analysis – Flow of the analysis procedure
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End user batch analysis

34

• The user does all by himself (aliensh)

• Provide ROOT-macro, data collection and 
jobdescriptionlanguage 

• Submit the jobs to the Grid and monitors 
progress 

• Collect the output
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Performances

35
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CAF analysis

36

• CAF is extremely popular with ALICE users

• The user must : 

• provide its analysis library

• provide its steering macro

• can create a dataset or use an existing one

• collect the merged output
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http://pcalimonitor.cern.ch/PWG/

http://pcalimonitor.cern.ch/PWG/
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Monte-Carlo production

37

http://pcalimonitor.cern.ch/PWG/
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The ALICE Grid
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