










Simulated data 
10 Mbytes/event 

Raw data 
1 Mbyte/event 

Event Summary  Data 

Analysis Objects Data 

Event Summary  Data Event Summary  Data 
1 Mbyte/event 

Analysis Objects Data 
Analysis Objects Data 
Analysis Objects Data 
Analysis Objects Data Analysis Objects Data 

100 Kbytes/event 

1000 events/data set 
A few 

reconstruction 
passes 

Several analysis 
groups 

Physics oriented 

About 10 
data sets 
for 1 raw 
data set 









common /data1/np, px(100),py(100),pz(100)… 
common/data2/nhits, adc(50000), tdc(10000) 

Experiment non portable 
format 



ZEBRA portable files 



ROOT portable and  
self‐describing files 

Central non portable 
OO data base 







root [0] TFile *falice = TFile::Open("http://root.cern.ch/files/alice_ESDs.root")

root [1] falice->Map()

20070713/195136  At:100     N=120       TFile         

20070713/195531  At:220     N=274       TH1D           CX =  7.38

20070713/195531  At:494     N=331       TH1D           CX =  2.46

20070713/195531  At:825     N=290       TH1D           CX =  2.80

….

20070713/195531  At:391047  N=1010      TH1D           CX =  3.75

Address = 392057        Nbytes = -889   =====G A P===========

20070713/195519  At:392946  N=2515      TBasket        CX = 195.48

20070713/195519  At:395461  N=23141     TBasket        CX =  1.31

20070713/195519  At:418602  N=2566      TBasket        CX = 10.40

20070713/195520  At:421168  N=2518      TBasket        CX = 195.24

20070713/195532  At:423686  N=2515      TBasket        CX = 195.48

20070713/195532  At:426201  N=2023      TBasket        CX = 15.36

20070713/195532  At:428224  N=2518      TBasket        CX = 195.24

20070713/195532  At:430742  N=375281    TTree          CX =  4.28

20070713/195532  At:806023  N=43823     TTree          CX = 19.84

20070713/195532  At:849846  N=6340      TH2F           CX = 100.63

20070713/195532  At:856186  N=951       TH1F           CX =  9.02

20070713/195532  At:857137  N=16537     StreamerInfo   CX =  3.74

20070713/195532  At:873674  N=1367      KeysList      

20070713/195532  At:875041  N=1         END           

root [2] 


Classes 
dictionary 

List of keys 



root [3] falice->ls()

  KEY: TH1D     logTRD_backfit;1

  KEY: TH1D     logTRD_refit;1

  KEY: TH1D     logTRD_clSearch;1

  KEY: TH1D     logTRD_X;1

  KEY: TH1D     logTRD_ncl;1

  KEY: TH1D     logTRD_nclTrack;1

  KEY: TH1D     logTRD_minYPos;1

  KEY: TH1D     logTRD_minYNeg;1

  KEY: TH2D     logTRD_minD;1

  KEY: TH1D     logTRD_minZ;1

  KEY: TH1D     logTRD_deltaX;1

  KEY: TH1D     logTRD_xCl;1

  KEY: TH1D     logTRD_clY;1

  KEY: TH1D     logTRD_clZ;1

  KEY: TH1D     logTRD_clB;1

  KEY: TH1D     logTRD_clG;1

  KEY: TTree    esdTree;1       Tree with ESD objects

  KEY: TTree    HLTesdTree;1    Tree with HLT ESD objects

  KEY: TH2F     TOFDig_ClusMap;1

  KEY: TH1F     TOFDig_NClus;1

  KEY: TH1F     TOFDig_ClusTime;1

  KEY: TH1F     TOFDig_ClusToT;1

  KEY: TH1F     TOFRec_NClusW;1

  KEY: TH1F     TOFRec_Dist;1

  KEY: TH2F     TOFDig_SigYVsP;1

  KEY: TH2F     TOFDig_SigZVsP;1

  KEY: TH2F     TOFDig_SigYVsPWin;1

  KEY: TH2F     TOFDig_SigZVsPWin;1


Shows the list of objects 
In the current directory 
(like in a file system) 



Root >TFile f(“demo.root”); 

Root > f.MakeProject(“dir”,”*”,”new++”); 



(macbrun2) [253] root -l

root [0] TFile *falice = TFile::Open("http://root.cern.ch/files/alice_ESDs.root");

root [1] falice->MakeProject("alice","*","++");

MakeProject has generated 26 classes in alice

alice/MAKEP file has been generated

Shared lib alice/alice.so has been generated

Shared lib alice/alice.so has been dynamically linked

root [2] .!ls alice

AliESDCaloCluster.h     AliESDZDC.h             AliTrackPointArray.h

AliESDCaloTrigger.h     AliESDcascade.h         AliVertex.h

AliESDEvent.h           AliESDfriend.h          MAKEP

AliESDFMD.h             AliESDfriendTrack.h     alice.so

AliESDHeader.h          AliESDkink.h            aliceLinkDef.h

AliESDMuonTrack.h       AliESDtrack.h           aliceProjectDict.cxx

AliESDPmdTrack.h        AliESDv0.h              aliceProjectDict.h

AliESDRun.h             AliExternalTrackParam.h aliceProjectHeaders.h

AliESDTZERO.h           AliFMDFloatMap.h        aliceProjectSource.cxx

AliESDTrdTrack.h        AliFMDMap.h             aliceProjectSource.o

AliESDVZERO.h           AliMultiplicity.h

AliESDVertex.h          AliRawDataErrorLog.h

root [3] 


Generate C++ header files  
and shared lib for the classes in file 



Objects in directory 
/pippa/DM/CJ 

eg: 
/pippa/DM/CJ/h15 

A ROOT file 
pippa.root 

with 2 levels of 
sub‐directories 



Object in 
Memory 

Streamer:  
No need for  

transient / persistent 
classes 

http 

sockets 

File on  
disk 

Net File 

Web File 

XML  XML File 

SQL  DataBase 

Local 
Bu

ff
er
 



0 
1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

T.Fill() 

T.GetEntry(6) 

T 

Memory 



Streamer 

File 

Branches 

Tree   in memory 

Tree entries 



8 leaves of branch 
Electrons 

Browsing a TTree with TBrowser 

A double click 
To histogram 

The leaf 

8 branches of T 



100MB 1GB 10GB 1TB 100GB 100TB 1PB 10TB 

1 1 50000 5000 500 50 5 

TTree 

TChain 

A TChain is a collection of TTrees or/and TChains 

A TFile typically contains 1 TTree 

A TChain is typically the result of a query to the file catalogue 















Local cluster  Remote clusters 

Cache 
1 PByte Cache 

1TByte 

32 cores 

1000x32 cores 
file 

catalogue 



•   Split analysis task in N batch jobs 
•   Job submission sequential 
•   Very hard to get feedback during processing 
•   Analysis finished when last sub‐job finished 



•   Cluster perceived as extension of local PC 
•   Same macro and syntax as in local session 
•   More dynamic use of resources 
•   Real‐time feedback 
•   Automatic splitting and merging 







once on your client 

once on each slave 

for each tree 

for each event 


