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Reminder

● AliESD has been replaced by AliESDEvent in July
✗ v4-06 first release with AliESDEvent

● Content of AliESDEvent is managed by a TList
✗ Standard content tracks, clusters etc.
✗ Only Branches, no single leaves

Data stored directly under esdTree,
not under ESD/
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AliESDEvent 101
● Writing:

✗ Usual TTree::Fill() etc.
● Reading:

✗ Backward compatible, with patched ESD.par even PDC06 data 
readable

✗ Same for AOD-Reading/Writing, common base class AliVEvent (see 
Markus talk)

creates tree structure

Sets the branch addresses
depending on tree structure

Populate new structure from
old AliESD
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Let's talk about Size...
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Sizes

ESD CTDR v4-04 v4-06
p+p/event 0.04 0.189 0.035
Pb+Pb/ev 2.5 6.9

*All sizes in MB
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Different Approaches

● Reduce overall size of data 
✗ Clean up: Remove variables/redundant information
✗ Move from Int_t to Short_t or Char_t when possible
✗ Move from Double_t and Float_t to Double32_t 

● Improve compression
✗ Use of Double32_t range and precision (with some reasoning...)
✗ Grouping of data
✗ Think about default values (0 is best)

● Physics motivated clean-up (See Youri's talk)
✗ Remove e.g. certain tracks, V0s...

Nothing of the above affects the backward compability
(though “redundancy” is often a matter of opinion)
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The Situation in p+p
● v4-06-Release 

✗ 50 MB events
✗ 28 kB per Minbias p+p event 

(Compressionlevel 2 default, 
same with 1, uncompressed 
525kB)

✗ Check compression

Reference at Compression Level 2

funny step 
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The Situation in Pb+Pb

● v4-06-Release
✗ Standard Hijing (per2) one Event (Ncoll = 975, ~14000 tracks) 
✗ 13930 kB

No real improvement at large compression
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A Word on Double32_t
● Double_t in memory
● Written as Float_t (32bit)
● With ranges:

✗ e.g. //[0,pi,12]
✗ Written as UInt_t
✗ Encoded with 12bit precision
✗ Compression due to leading 

zeros and “binning”
✗ Only usefull for rather flat 

distributions
✗ Absolute errror is uniform, 

not the relative
● NOT usefull for integer 

values
✗ Don't [0,1024,10], use 

Short_t

random [0,π]
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Reducing data size
● Clean up: Remove variables/redundant information

✗ Only done in very few cases (e.g. AliESDtrack::fStopVertex)
✗ AliESDtrack: Contains all kinds of detector related things

● Only filled/used for a fraction of tracks
● E.g. HMPID hits in LORS, perhabs this is unavoidable...

✗ Need more feedback from tracking expert(s) on V0s, kinks and 
cascades on what is reduntant 

● Move from Int_t to Short_t or Char_t when possible
✗ Some cases done, #ITScluster #TPCclusters etc. 

● Move from Double_t to Double32_t
✗ Already done prior to v4-06 in many cases

● In some cases this may seem a little overdone (e.g. 
Muons, Cascades) but better to have a common 
conception of the problem   
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Improving Compression

● Use same default values as uniform as possible
✗ Init to “0” wherever possible
✗ E.g. chi2 init values seen: -1,0,7,31,1E+31
✗ If you need large numbers 4096 is better than 1234

● Use Double32_t with ranges
✗ Only some angles [-2pi,2pi,16] and PID [0,1,8] for now

● Sort in the header by data size and type
✗ Largest first, treat Double32_t with range as UInt_t
✗ However, consider also which variables are likely to be similar 

(angle, MC-labels, unused track-variables, TRD,TOF,HMPID)
✗ Should slightly improve memory usage as well

● Changes in CVS 
Up to now nothing breaks backward compability
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Example
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What do we get in p+p

● Some ~8% improvement
● Compression 5 gains total > 20%



Christian Klein-BösingOffline Week 10.10.2007

What do we get in Pb+Pb

● Some ~8% improvement
● Not much gain with higher compression 5
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Further possible improvements

● Some minor changes after discussion with 
detector/tracking experts

● Purification of ESD tracks/V0 (Youri)
● AliExternalTrackParam

✗ 5 times in AliESDtrack
✗ 2 times in AliESDv0
✗ 2 times in AliESDkink
✗ Reduce precision for off-diagonal elements of covariance matrix

● Hack with AliAODRedCov<6>
● [-1,1,8]
● Don't stream fC[21]

✗ Disclaimer: This was just a test what can be done, implementation 
details not sorted out yet, Marian's point of CPU-time needs to be 
considered    
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What can we get in p+p

● Some 15% improvement
● Compression 5 gains ~ 30%
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What can we get in Pb+Pb
● Significant gain of 25% to 30%

✗ The catch: Modify AliESDExternalTrackParam cannot read back 
old data with aliroot (only with ESD.par) 
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New Double32_t Option

● Double32_t fChi2 //[0,0,n] root Head version
✗ Streams mantissa and exponent separately mantissa with n-Bit 

precision
✗ Gives a uniform RELATIVE error
✗ No need for limiting the range
✗ Sizeable compression expected

Could help in many cases where a 
limited precision is enough.
Smooth transition since //[0,0,n] has no 
meaning in older root-versions... 

n = 10
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New Double32_t Option

● Double32_t fChi2 //[0,0,n] root Head version
✗ Streams mantissa and exponent separately mantissa with n-Bit 

precision
✗ Gives a uniform RELATIVE error
✗ No need for limiting the range
✗ Sizeable compression expected

check root implementation

n = 16
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Summary

● Common interface for AOD/ESD
● ESD Size

✗ Some improvement already reached by simple means
● Grouping, use Double32_t
● Int_t to Short_t/Char_t 
● Common initializations  

– Some standards would be nice ...
● ~ 8% gain, in CVS

✗ Of course breaking can give large improvements
● Better concentrate on condensing to relevant physics information

✗ Explore usage of new Double32_t features
✗ Carry on clean-up, some input from experts needed...



Christian Klein-BösingOffline Week 10.10.2007

Sizes

ESD CTDR v4-04 v4-06 Minor-Mod** AliExternalTrackParam-Mod**
p+p/event 0.04 0.189 0.035 0.032 0.030
Pb+Pb/ev 2.5 6.9 6.4 5.3 

*All sizes in MB
**projected
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Some Observations on Parameter Ranges
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Some Observations on Parameter Ranges
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Some Observations on Parameter Ranges
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Some Observations on Parameter Ranges
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Some Observations on Parameter Ranges
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...


