
SuperB Computing Resource 
Estimates�

a.k.a.�
Kaffeesatzlesen �

“Reading the Coffee Sediments”�

1	
  

S.	
  Luitz	
  

S.	
  Luitz	
  -­‐	
  Compu/ng	
  Resource	
  Es/mates	
  

	
  
SuperB	
  Compu/ng	
  R&D	
  Workshop	
  July	
  2011,	
  

	
  Ferrara	
  



An Attempt to Estimate the 
SuperB Detector Computing Needs�
•  Based on extrapolation of the BaBar computing model�

–  Work by R. Mount, F. Bianci, M. Morandin, S. Luitz �
–  Limited Scope�
–  Starting 2016 (1st year of data taking), first large purchase in 2015 �
–  Does not include computing for TDR, detector design, data challenges, engineering 

runs, accelerator, theory, etc.�
•  Limited Precision due to many assumptions about �

–  Overall computing model (i.e. BaBar-like) �
•  Raw, mini, micro, skimming, tape�
•  # of copies, fraction of data on disk, amount of Monte Carlo, etc.�

–  Raw and reconstructed event sizes�
•  i.e. amounts of data per unit �
•  integrated lumi CPU per lumi �

•  Cost estimate – even more uncertainties�
–  If exponential growth in computing performance continues, the starting year has a 

big impact �
–  How well can we take advantage of new CPU and storage architectures / 

paradigms?�

•  But: Useful for setting the scale of the adventure! �
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Basic Assumptions�
•  Data taking starts in 2016 �
•  Raw Event size ~100kByte (= 3 x BaBar)�
•  Mini/Micro event size = 2 x BaBar�
•  CPU / unit lumi: 3 x BaBar�

–  For everything: reco, skim, analysis, MC�
–  Hand-waving arguments pro & con �

•  Data size, combinatorics, etc.�
•  Exact value has major impact on cost, just making a guess here�

•  2 copies of raw data�
•  Skim expansion factor: 5 �
•  Some fraction of Mini on disk (100% à 10%) �
•  Equivalent amount of MC “lumi”�
•  Raw data stored on tape�

–  Or media with tape-like cost �
•  No wide-area networking�
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BaBar Baseline and Scaling �
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!"#$ %#%#$ &'() &'(* &'(+ &'(, &'(- &'&' &'&( &'&&

Size of Raw Data(TB/ab-1) 875 ! ! ! ! ! ! ! !
Micro Data Size(TB/ab-1) 42 " " " " " " " "
Mini Data Size(TB/ab-1) 80 " " " " " " " "
Micro MonteCarlo Size(TB/ab-1) 51 " " " " " " " "
Mini MonteCarlo Size(TB/ab-1) 78 " " " " " " " "
CPU: Phys. Analysis of data (KSpecInt2000/ab-1) 1200 ! ! ! ! ! ! ! !
CPU: Phys. Analysis of MonteCarlo (KSpecInt2000/ab-1) 1300 ! ! ! ! ! ! ! !
CPU: Data Reconstruction (KSpecInt2000/10^36 cm^2sec^-1) 22100 ! ! ! ! ! ! ! !
CPU: MonteCarlo Production (KSpecInt2000/10^36 cm^2sec^-1) 70000 ! ! ! ! ! ! ! !
CPU: Skimming of Data (KSpecInt2000/10^36 cm^2sec^-1) 10200 ! ! ! ! ! ! ! !
CPU: Skimming of MonteCarlo(KSpecInt2000/10^36 cm^2sec^-1) 10000 ! ! ! ! ! ! ! !
CPU: Phys. Analysis of data (KHepSpec/ab-1) 4.8 ! ! ! ! ! ! ! !
CPU: Phys. Analysis of MonteCarlo (KHepSpec/ab-1) 5.2 ! ! ! ! ! ! ! !
CPU: Data Reconstruction (KHepSpec/10^36 cm^2sec^-1) 88.4 ! ! ! ! ! ! ! !
CPU: MonteCarlo Production (KHepSpec/10^36 cm^2sec^-1) 280 ! ! ! ! ! ! ! !
CPU: Skimming of Data (KHepSpec/10^36 cm^2sec^-1) 40.8 ! ! ! ! ! ! ! !
CPU: Skimming of MonteCarlo(KHepSpec/10^36 cm^2sec^-1) 40 ! ! ! ! ! ! ! !



Storage�
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Storage grows from O(50PB) to O(600PB) over 5 years  

!"#$%&'()*+,
Raw Data (integrated)
Micro Data (integrated)
MiniData (integrated)
Micro MC (integrated)
Mini MC (integrated)
Skims (Data and MC, 1 year))
User Data
Production Buffer
One reprocessing cycle of micro&mini (data and MC) 
A reskimming cycle (data and MC)
Event Store Buffer (50% of n-2 reprocessing cycle)

Storage Total
Disk Storage (net)

Disk Storage Total (including technical reserve)
*%-'(!"#$%&'(*#"%.

!"#$ !"#% !"#& !"#' !"!" !"!# !"!!
" #'($'& %)(&*# #*+($)# !+!()+# +##(!!! +'"("#! )$&(&"!
" #(!$# )(%'" '(&++ #)(&%$ #'('#& !)('$# +"(""+
" $"" !(!&# )($&! %("&) '()&* ##(&&$ #)(!&%
" #(*+# *(&#% ##(')" #&("$+ !)(#&$ +"(+#" +$()++
" *&* !(!!) )(*$* $('"% '(!)& ##(*&' #+('+"
" +()&' '(%%" #+('*% #+('*% #+('*% #+('*% #+('*%
" +*$ #(+*! !(%%) )(#'% *($!" %(")+ &()$*
" +%% #("** #(*"% #(*"% #(*"% #(*"% #(*"%
" " #(&&+ %(#*% #)($'# !!(!!* !'(%*' +%(!'+
" " +()&' #+(!*' !%(!#$ )#(#%) **(#+# $'("&&
" " " " !($&$ #"(!"& !"('*) +#($''

/ 012345 6/12768 0082861 8982567 9532194 74126/1 1072957
" &(#'' !%(!&' ))($+* *'(*'* $%("$! &"(#!) '+(#&%
/ 42903 862830 762886 532789 112606 402698 6/12657
/ 092/8/ 482644 6492748 0432094 9/624/9 7/72774 5/42069

!"#$%&'$()*+$'(,-./012'3*$%(,-*4/015
Peak 0 0.25 0.70 1.00 1.00 1.00 1.00 1.00
Per year 0.00 3.75 10.51 15.01 15.01 15.01 15.01 15.01
Integrated 0.00 3.75 14.26 29.26 44.27 59.28 74.29 89.30



CPU �
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!"#$%&'(")*+,-
Physics Analysis of data
Physics Analysis of MC
Beam data reconstruction 
!"#$%&'()"*+%#%('$,"#*'#-*.("/%00,#+*
Skimming of Data
Skimming of MC
Reprocessing of beam data (previous years)
Regeneration of MC (Previous years)
Reskimming of reprocessed data
Reskimming of reprocessed MC

CPU Total

./01 ./02 ./03 ./04 ././ ./.0 ./..
1 23 412 345 678 823 591:1 59486
1 2; 444 32: 6;5 ;42 5952; 597;7
1 66 586 462 462 462 462 462
1 451 288 831 831 831 831 831
1 75 86 544 544 544 544 544
1 71 83 541 541 541 541 541
1 1 66 424 25: :84 59138 59757
1 1 451 :;8 59678 493:8 79758 39528
1 1 36 5:3 728 234 :42 ;1;
1 1 32 5:5 725 275 :55 8;5

/ 554 06273 761.0 8685/ 26584 46723 006.42

!"#$%&'$()*+$'(,-./012'3*$%(,-*4/015
Peak 0 0.25 0.70 1.00 1.00 1.00 1.00 1.00
Per year 0.00 3.75 10.51 15.01 15.01 15.01 15.01 15.01
Integrated 0.00 3.75 14.26 29.26 44.27 59.28 74.29 89.30



Equipment Purchases�
•  Assuming doubling of performance/capacity per unit cost every 

two years�
–  “Moore’s law”�
–  Need to be able to take advantage of CPU architectures�

•  Hardware lifecycle assumptions "�
–  Typical IT lifecycles today are ~4 years�
–  Environmental concerns and flattening of Moore’s law may push this 

to 5 (We’ve already seen an increase from 3 to 4 years)�
–  For this exercise: Assume buy in year 3 so that old equipment can be 

shut down in year 4 �
•  No copying of old tapes, no tape infrastructure cost included�
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Year
Cost of a tape Silo (kEuro)
Cost of a tape drive (kEuro)
Cost of a tape (kEuro)
Tape size (TB)
Tapes per Silo
Tapes/tape drive
Cost of disk (kEuro/TB)
Cost of CPU (kEuro/KSpecInt2K)
Cost of CPU (kEuro/KHepSpec)

!"## 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
350.00 350.00 350.00 350.00 350.00 350.00 350.00 350.00 350.00 350.00 350.00 350.00
20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
1.00 2.00 2.00 5.00 5.00 10.00 10.00 20.00 20.00 40.00 40.00 80.00

6000.00 6000.00 6000.00 6000.00 6000.00 6000.00 6000.00 6000.00 6000.00 6000.00 6000.00 6000.00
200.00 200.00 200.00 200.00 200.00 200.00 200.00 200.00 200.00 200.00 200.00 200.00

0.60 0.42 0.29 0.21 0.14 0.10 0.07 0.05 0.03 0.02 0.02 0.01
0.06 0.04 0.03 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00

15.00 10.50 7.35 5.15 3.60 2.52 1.76 1.24 0.86 0.61 0.42 0.30

Industry	
  Predic/ons	
  



Cost �
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!"#$%&'()*+,-%."-)#(/0&$(1(2-3)456"#.7)8)9(&#
!"#$
%&'(
)*+
:(/0&$(1(2-)*;)<(&#'3
!"#$,-$./012
%&'(,3(4"&,-$./012
)*+,-$./012

=.-&0)456"#.7
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< < < ;?? >8= ;97 :=:
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•  Total computing hardware/media cost for SuperB in this model: 
between 5-10MEuro / year 

•  Moore’s Law seems to balance luminosity growth 



Conclusion �

•  I’m getting a bit tired of talking about 
extrapolations from BaBar�
– We do the same for Online, too J �

•  For the TDR we need to work on 
reducing the uncertainties for SuperB �
– Computing model�
– Event sizes, storage and CPU needs�
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