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Rootb

Ongoing effort (2012-...)
Main changes (my “ALICE-centric” opinion):
— CLING/CLANG/Ilvm instead of CINT
— C++11 support
— possibility for parallelization
— many improvements/redesign/refactoring
Release plans
— First test release (tag): end of November’2013
— Production release: May’2014
Weekly coordination meeting with the LHC experiments
— Very good collaboration with the Root team!



AliRoot changes for Root6

* Summer 2013 —dev branch, running
reconstruction and simulation

— Some CMake prototyping
e October 2013 — Root6-enabled version in the
trunk

— Thanks to Christian for the enthusiastic work and to
the detector experts for the fast feedback!

— Tested with Root5 in the analysis tags, no regression
— Local performance tests



Running with Root6: user point of view

 Main difference: we cannot load the library and create an
object from it in the same C++ macro

— Instead of mymacro.C
gSystem->Load(“MyLib.so”);

MyObj * obj = new MyOb;j;

— Use two macros:

load.C containing gSystem->Load(“MyLib.so”);
mymacro.C containing MyObj * obj = new MyObj;

— In batch you can have run.C that contains two lines
gROOT->Macro(“load.C”);
gROOT->Macro(“mymacro.C”);

* You also cannot unload libraries, exit the Root session
* Both issues will be fixed in the May’2014 release of Root



Some performance comparisons

e Simulation of 200 min bias pp. events (Root6
faster)

— Root6: 11949 s
— Root5: 12388 s

* Reconstruction of the same events (Root6
slower)

— Root6: 545 s
— Root5: 455 s



Reconstruction: memory and user CPU

Reconstruction of 200 pp ev.: resident memory
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Inconsistency? It looks like we do not
integrate all the CPU time.



Simulation: Root5 (20pp ev.)

000 X/ callgrind.out.3668 [aliroot -b -q sim.C]
File View Go Settings Help
= T
%0pen | 4 Back - d; Forward v * Up v || %, Relative | L‘ﬂ Cycle Detection l%i Relative to Parent < Shorten Templates ||In5tructiun Fetch j
Flat Profile 8 X | TApplication::ExecuteFile(char const, int*, bool)
Search: | fNo Grouping) =] Types | Callers | Allcallers ~ Callee Map | Source Code |
Incl. | Self |Called | Function | Location =
B 10000 0.00 (0) I 0x00000000000016c0 Id-2.15.50
H 99.99 ¥ 2296 15 339 B <cycle 16> libCore.so
N 99.99 0.00 1 M 0x00000000004019e0 aliroot
Hl 9999 0.00 1 B (below main) libe-2.15.50: lib
Hl 9999 0.00 1 B main aliroot: aliroot.c
9998 0.00 1 M TRint::Run(bool) libRint.so: TRin
Hl 99297 0.00 & M TCint::ProcessLineSynch(ch... libCore.so: TCir
9997 0.00 4 ® TApplication::ProcessLine(c... libCore.so: TAp|
0.00 ication:: libCore.so: TAp
99.9 2 icati teFile( Ap
|} 2643 144 18820621 4 g3track <cycle 16> libgeant321.so!
¥ 26.00 I 13.01 114 480 M AlTPC::DigitizeRowl(int, int.... lIbTPCsim.s0: A
] 19.30 161 133508 470 M g3telec_ libgeant321.so!
) 915 042 128598855 M g3mults_ libgeant321.s0!
) 890 0.00 114 480 Hl AliTPCDigitsArray::StoreRo... libTPChase.so:
| 834 081 1127078370 M _ dynamic_cast libstdc++.50.6.
| 7.52 121 1127078370 4 <cycle 7> libstdc++.50.6.
| 7.52 121 1125151952 & _cxxabivl:_si_class_type... libstdct++.50.6.
728  0.00 18 820 621 M gqutrak_ <cycle 16> libgeant321.so!
713 110 93 677 392 M g3mcoul_ libgeant321.s0!
7.13  0.00 114 480 M AliSimDigits::CompresTrack... libTPChase.so:
713 691 114 480 M AliSimDigits::CompresTrack... libTPChase.so: |—|—
7.00  7.00 11661919 585 & TMatrixT<float>::operator(... ibTRDbase.so: s i O Wrrr r|— rrrrr T|—
P i { e e l_!_'_l_l_l_l_ l_l_!_ (] ] l_l_l_l_ PP EEER  BEEEEMEEREEEFBOEERFBRERERERRARF AEREN [AARRRRCAIArTAnann
525 030 124005748 M g3fluct_ libgeant321.so!
4,86 259 2885217683 W _cxxabivl:_si_class_type... libstdct++.50.6.
482 001 98 433 707 M gtnext_ libgeant321.507" Ir |Cnunt |Ca||ee |
482 015 98 433 707 M gtnextTGeo libgeant321.s0: — - - -
457 003 98265818 H TGeoManager:FindNextBo... libGeom.so:TG | |HH gg-g; g : Tdcl'”rtul:l:‘:::ﬁg‘m?{’:;“ﬂ‘;Lgoglstt*rax';t;mere;?f ‘EErrorCode®) (libCore.so: TCint.cxx, ...)
451 0.22 98 265 818 M TGeoNavigator::FindNextB... libGeom.so: TG :
415 415 114 480 ol AIiSimDigigts::GIitchFiItEI(] ibTPChase.so: 0.00 4 W std::basic_filebuf<char, std::char_traits<char> >::close() (libstdc++.50.6.0.17)
411 0.01 27 360 Bl AliTOFDDLRawData::MakeT... ibTOFsim.so: A 0.00 2 1l std::istream::getline(char*, long, char) (libstdc++.50.6.0.17)
408 4.08 27 360 M AliTOFDgitMap::GetFilledC... libTOFbase.so: 0.00 2 W std::basic_filebuf<char, std::char_traits<char> >::openlchar const*, std::_los_Openmoade) (libstdc++.50.6.0.17)
381 3.81 50961440380 H _strcmpssed2 libc-2.15.50: st 0.00 2 d TSystem::Which(char const*, char const*, EAccessMode) <cycle 16> (libCore.so: TSystem.cxx, ...}
363 0.16 18 820 621 M AliMC::PostTrack() ibSTEER.50: Al 0.00 2 M std::basic_filebuf<char, std::char_traits<char=> >::basic_filebuf() (libstdc++.50.6.0.17)
363 0.16 18 820 621 Bl AliMC: PreTrack ibSTEER.s0: Al 0.00 2 W TString::Form(char const¥, ...) (libCore.so: TString.cxx)
358 0.77 96 640 397 M g3landz 0 libgeant321L.s0 0.00 4 M std::basic_ios<char, std::char_traits<char> >init(std::basic_streambuf<char, std::char_traits<char> >*) (libstdc++.50.6.0.17)
350 114 800192154 o grndm__ libgeant321.s0 0.00 2 W Tsystem::SplitAclicMedelchar const*, TString&, TString&, TString&) const (libCore.so: TSystem.cxx, ...}
342 048 57344 569 B g3tgama,_ libgeant321.50 0.00 1 M std::ctype<char=::_M_widen_init() const (libstdc++.50.6.0.17)
308 047 277395004 M AliMC::Stepping() <cycle 1... libSTEER.s0: Al g-gg 13 : Eﬁﬁﬁgfimﬁﬂéﬂaﬂiﬁéﬁr)sg't%%fﬁi‘;‘fx?"';"gm' )
2.82 2,82 3855233381 M TRandom3::Rndm(int) libMathCore.so : e Ul <l G .
217 026 81903030 M TGeoNavigator:FindNextD... libGeom.so: TG o0 on Its‘jtﬂi’t‘)g;:l';‘:i‘?ﬁsi'rg;;’;%} ﬂl‘;é‘z'ffs:)”g (‘}"f?c}‘“e-ﬁ": Tstring.cxx, ...
214 091 190606 732 4 g3poiss_ libgeant321.s0: : i . =004
214 001 75314114 M TGeoManager:FindNode(d... libGeom.so: TG 0.00 2 M operator deletell(void") (libstdc+ +.50.6.0.17)
211 003 75314114 M TGeoNavigator:FindNods(... libGeom.so: TG oo 2 : ?sdtﬁlr?gs:l%asifi'ﬁ;(ﬁ'ig?:zerg ;:J-b%?i:;f:fﬂim
3;;2 gf,ﬁ ;2 E; :g; i ;?meg;"ﬁwgamn:sammmd“‘ }:ﬁ‘;g;‘,;‘g;‘};‘f 0.00 2 B TROOT:GetMacroPath() <'cyc'|e 16> (libCore.s0: TROOT.Cxx, ...
202 0.06 56 493 493 1l gtmediTGeo libgeant321.50 0.00 2 M std::_ basic_file<char>::~_ basic_file() {libstdc++.50.6.0.17)
1.91  1.91 11151 360 000 M AliTPC::GetNaise() libTPCsim.so: A 0.00 2 H std::locale::~locale() {libstdc ++.50.6.0.17) )
190 044 1332967567 M cosf libm-2.15.50: 5 0.00 2 W std::basic_ios<char, std::char_traits<char> =::clear(std::_los_lostate) (libstdc++.50.6.0.17)
179 052 4800 B AlilTSsimulationSPD::Fromp.... libTSsim.so: i 0.00 2 d Tinterpreter::instance() !\ibCore.so: Tlntergreter.cxx)
178 042 94 443 823 M TGeoNavigator::Safety(bool) ~libGeom.so: TG _ 0.00 1 M std::ctype<char>:.do_widen(char) const (libstdc++.50.6.0.17)
¢| 177 nnn 114 480 W AliNiniteCamnrecRifferdin | lIhTPChase cllJ Parts Callees | Call Graph | All Callees | Caller Map | Machine Code |
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Simulation: Root6 (20pp ev.

X! callgrind.out.1359 [aliroot -b -q sim.C]

@ Open

— [
| @ Back ¥ ‘1} Forward v é up v” %, Relative |F—f_‘:)(:ycle Detection l%iReIative to Parent <> Shorten Templates ||In5tructi0n Fetch

Alisimulation::Run({int)

Types | Callers | All Callers

Callee Map | Spurce Code |

Flat Profile B X
Search: | |(No Grouping) |
Incl. | Self |Called | Function | Location =
I 10000 0.00 (0) & 0x00000000000016c0 Id-2.15.50
9999  0.00 1 B 0x00000000004019d0 aliroot
99.99  0.00 1 M (below main} libc-2.15.50: libc-start.c
99.99  0.00 1 & main aliroot: alireot.cxx, TObject.h
99.84  0.00 1 & TRint::Run(bool) libRint.so: TRint.cxx, TString.h..
99.84  0.00 6 H TCling::ProcessLineSynch(c... libCling.so: TCling.cxx, TVirtua..
99.84  0.00 6 M TCling::ProcessLine(char co... libCling.so: TCling.cxx, string....
99.84  0.00 5 B cling::MetaProcessor::proc... libCling.s0: MetaProcessor.cp...
99.84  0.00 2 M Thpplication::ProcessFile(c... libCore.so: TApplication.cxx
99.84  0.00 2 M Thpplication::ExecuteFile(c... libCore.so: TApplication.cxx, T...
99.84  0.00 5 M cling::MetaParser::isMetaC... libCling.so: MetaParser.cpp
99.84  0.00 2 M cling::MetaParser::isComm... libCling.so: MetaParser.cpp, In...
99.84  0.00 2 M cling::MetaParser::isXCom...  libCling.so: MetaParser.cpp, In...
99.84  0.00 2 M cling::MetaSema::actOnxC... libCling.so: MetaSema.cpp, St...
99.84  0.00 2 M cling::MetaProcessor::exec... libCling.s0: MetaProcessor.cp...
99.83 0.00 4 o TApplication::ProcessLine(c... libCore.so: TApplication.cxx
99.83 0.00 5 M cling::Interpreter: process(... libCling.so: Interpreter.cpp, C...
99.83 0.00 2 M cling::Interpreter::Evaluatel... libCling.so: Interpreter.cpp, ba..
99.83 0.00 2 M cling::Interpreter::RunFunct... libCling.so: Interpreter.cpp, O...
99.83 0.00 2 H cling::ExecutionContext::ex... libCling.so: ExecutionContext....

44,50
4327  0.00
42,39 0.00
4228 0.00
42,28 0.00
42,28  0.00
42,28  0.00
4227 0.00
42271 011
40.96  0.00
4096 0.00
4093 0.00
40,18  0.00
3327 139
29.57 1 14.12
1495 124
1398 479
9.85  0.00
957 001
7.99 043
774 0.00
7741 7.50
1721 172
718 114
690 042
671 033
659 0.00
SRR N0n

dl

1 M 0x000000000407c0c0
1 M 0x0000000024fd6030

1 & Alisimulation::RunHitsDigiti...

1 M AliSimulation::RunSimulatio...

1 B TGeant3::ProcessRun(int)
20 M TGeant3::ProcessEvant()
20 M TGeant3::Gtrig()
20 M g3trig_
80 Ml jumpt0_
20 O gutrev_
20 4 gtreveroot_
1 M AliTPC::Hits2Digits()
20 B AlITPC::Hits2Digits(int)
1440 B AlTPC::Hits2DigitsSector(int)

16508 110 M qutrak_
16 508 110 & g3track_
114 480 & AliTPC::DigitizeRow(int, int,...
94807 618 M g3telec_
2487841 991 M <cycle 6>
114 480 &l AliTPCDigitsArray::StoreRo...
244 687 975 M jumpt0_2
232635 726 M gustep_
114 480 M AliSimDigits::CompresTrack...
114 480 M AliSimDigits::CompresTrack...
11 842 195 176 & TMatrixT<float>::operator(...
978964 972 & _ cxxabivl:_si_class_type...
232 418 918 M AliMC::Stepping()
91783 018 M g3mults_

1 M AliSimulation::WriteRawDat...

1 Wl aliSimulatinne Writa R awEila

libCling.so
{unknown)
{unknown)

ulat ¢
libSTEER.50: AliSimulation.cxx..
libSTEER.s0: AliSimulation.cxx..
libgeant321.s0: TMathBase.h,...
libgeant321.50: TGeant3.cxx
libgeant321.s0: TGeant3.cxx
libgeant321.so: gtrig.F
libgeant321.s0: jumptn.c
libgeant321.s0: TGeant3gu.cxx
libgeant321.so: gtreveroot.F
libTPCsim.so: AlITPC.cxx, AliL...
libTPCsim.so: AlITPC.cxx, AliR...
libTPCsim.so: AlITPC.cxx, AliL...
libgeant321.s0: TGeant3gu.cxx
libgeant321.so: gtrack.F
libTPCsim.so: AlITPC.cxx, AliT...
libgeant321.s0: gtelec.F
libCling.so
libTPChase.so: AlITPCDigitsAr..
libgeant321.s0: jumptn.c
libgeant321.s0: TGeant3gu.cx...
libTPChase.so: AliSimDigits.cxx
libTPChase.so: AliSimDigits.cx...
libTRDbase.so: TMatrixT.h
libstdc++.50.6.0.17
libSTEER. s0: AlIMC.cxx, AliSim..
libgeant321.s0: gmults.F
libSTEER. s0: A\iSimuIation.cxn_lj

lIhSTEER cn: AliSirnnlatinn ryvv

AliTPC::DigitizeRow(int, int, TObjArray*=*)E_129.57 %

AlisimDigits::GlitchFilter(
) [ 1451%

TMatrixT<float=::
operator{}(int, int)
[C17.27%

AliTPC::Get
Noise()

|C0unt |Ca|\ee |

Ir
W 4450 1 M Alisimulation::RunHitsDigitization(char const*) (libSTEER.s0: AliSimulation.cxx, ..)
W 43.27 1 M Alisimulation::RunSimulation(int) {libSTEER.s0: AliSimulation.cxx, ...}
6.59 1 M Alisimulation::WriteRawData(char const*, char const*, bool, bool) (IbSTEER.s0: AliSimulation.cxx, ...)
3.65 1 & Alisimulation::RunDigitization(char const*, char const*) {libSTEER.so0: AliSimulation.cxx, ...)
0.99 1 B Alisimulation::RunSDigitizatien(char const*) (libSTEER.s0: AliSimulation.cxx, ...)
0.79 1 M AliSimulation::RunQA() (libSTEER.s0: AliSimulation.cxx, ...)
0.03 1 M AliSimulation::RunTrigger(char const*, char const*) (libSTEER.so: AliSimulation.cxx, ...]
0.00 1 M AliSimulation::SetRunNumberFromDatal(} (libSTEER.se: AliSimulation.cxx, ...)
0.00 1 M AliSimulation::CreateHLT() (ibSTEER.s0: AliSimulation.cxx, ...)
0.00 1 M AlicDBManager::ClearCache() (libCDB.s0: AliCDBManager.cxx)
0.00 14 H Alisysinfo::AddStamplchar const®, int, int, int, int) (lIbSTEERBase.so: AliSysinfo.cxx, ...}
0.00 1 B TRandom3::SetSeed{unsigned int) <cycle 6= (libMathCore.so: TRandom3.cxx)
0.00 1 B AliCodeTimer::Start(char const*, char const¥, char const¥) <cycle 6> (libSTEERBase.s0: AliCodeTimer.cxx, ...}
0.00 7 8 _di_runtime_resolve <cycle 6> (1d-2.15.50: di-trampoline.s)
0.00 1 M Alisimulation::ProcessEnvironmentVars() (libSTEER.so: AliSimulation.cxx)
0.00 2 Il AliCodeTimer::Instance() <cycle 6> (ibSTEERBase.so: AliCodeTimer.cxx, ...)
0.00 1 W AliCodeTimer::Stoplchar const*, char const*, char const*) <cycle 6> (libSTEERBase.so: AliCodeTimer.cxx)
0.00 1 B TUnixSystem::Getenv(char const*) <cycle 6= (libCore.so: TUnixSystem.cxx)
0.00 6 M Tstring::TString(char const*) <cycle 6> (libCore.so: TString.cxx, ..
0.00 6 M Tstring::~TString() <cycle 6> (libCore.s0: TString.cxx, ...)
0.00 1 & Alisimulation::SetCDBLock() (libSTEER.s0: AliSimulation.cxx)
0.00 1 H TObject::ClassName() const <cycle 6> (libCore.so: TObject.cxx)
0.00 1 &l AliSimulation::InitCDB() (libSTEER.s0: AliSimulation.cxx, ...)
0.00 1 W AlicDBManager::Instance(TMap¥, int) <cycle 6> (libCDB.so: AliCDBManager.cxx, ...)
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callgrind.out.1359 [1] - Total Instruction Fetch Cost: 5 368 839 138 242



Reconstruction: Root5 (20pp ev.)

000 X/ callgrind.out.9769 [aliroot -b -g rec.C]
File View Go Settings Help
= T
%0pen | &aBack v £ Forward + 4 Up v” . Relative |r-?ﬂ Cycle Detection o%bllelat'we to Parent <> Shorten Templates ||In5tructi0n Fetch |
Flat Profile & % | Tapplication::ExecuteFile(char const*, int*, bool)
Search: | |(No Grouping) x| Types | Callers | Allcallers — Callee Map | Source Code
Incl. | Self |Ca||ed | Function | Location 2
I 100.00 0.00 (0) & 0x00000000000016c0 1d-2.15.50
99.60 ¥ 19.26 15990 H <cycle 15> libCore.so
99.40 0.00 1 M 0x0000000000401920 aliroot
99.40  0.00 1 M (below main) libc-2.15.50: libc-si
99.40 0.00 1 B main aliroot: aliroot.cxx,
99.29  0.00 1 M TRint::Run(bool) libRint.so: TRint.cx
99.04  0.00 & M TCint::ProcessLineSynchich... libCore.so: TCint.c2
99.04 0.00

«

99.03

10.26
7.86
7.20
7.19
6.73
6.10
5.08
5.93
531
514
4.96
470
4.36
418
4.09
4.09
4.06
4.06
3.56
355
342
3.40
3.08
3.04
2.82
279
2.74
2.68
2.66
2.57
2.38
2.37
2.28
2.20
219
218
213
213
2.01
1.98
108

0.00

0.44
0.06
0.00
0.05
6.73
0.97
0.00
0.00
0.01
2.10
0.08
0.00
0.47
0.00
0.07
1.52
0.00
0.50
0.00
0.40
0.47
0.08
0.09
3.04
011
0.53
0.54
0.10
2.66
2.50
0.58
0.27
0.15
213
0.00
0.02
1.66
212
0.00
011
nn?

41803 M R_unzip
41799 M inflate

158 606 Ml AliTrackerBase::MeanMater...

527 116 M TGeoManager::FindNextBo...
527 116 M TGeoNavigator::FindNextB...
40 780 & 0x0000000000007840
535 867 M AlTPCClusterParam::QtotC...
702 M AliIMUONDigitMaker::Trigge...

6912 M AliMUONLogger::Logichar c...
45 081 Ml TBasket::ReadBasketBuffer...

33759 621 M AlTPCClusterParam::Gauss...

527 111 M TGeoNavigator::FindNextD...

3973 M TKey:ReadObj() <cycle 15>

45 227 477 M operator new{unsigned long)
15 947 M R_zipMultipleAlgorithm

564 493 M TGeoShapeAssembly::DistF...

47172 629 M malloc
15 947 M deflate
15 809 M 0x00000000000032d0
6912 & AlIMUONStringIntMap::Set...

10 113 M AlIMUONStringIntMap::Get(...

34 740 653 M TString::TString(TString co...

752 979 M TGeoShapeAssembly::DistF...
32083 519 M operator new[](unsigned lo...

134 949 M adler3z
265 791 M <cycle 14>
30 165 469 I TString::Init(int, int)
53 140 186 M free
49 679 985 Il operator delete{void®)
15579 080 & _ GI_memset
47175945 A _int_malloc
10 159 168 M TGeoXtru::DistToPlane(dou...

6912 M AlIMUONStringIntMap::Cont...

35708 772 Hl exp
44 643 643 M _int_free

3374 M TKey: TKey(TObject const¥, ...

41 958 Hl TTF:LayoutGlyphs()
468 832 M 0x0000000000002hd0
35708 717 M _ ieee754_exp _sse2
12 554 B TBasket::WriteBuffer() <cy...

244 730 M TGeoXtru::DistFromOutside...

31 730 130 M nnerator dalatal unid+)

4 1l Tapplication::ProcessLine(c...

libCore.so: TApplic
T

ZInflate
libz.s0.1.2.7
libESD.50: AliTrack:
libGeom.so: TGeol
libGeom.so: TGeob
libz.s0.1.2.7
libTPCrec.so: AliTP
libMUONbase.so: 2
libMUONcore.so: A
libTree.so: TBasket
libTPCrec.so: AliTP
libGeom.so: TGeol
libRIO.s0: TKey.cxx
libstdc++.50.6.0.1
libCore.so: Bits.h _|
libGeom.so: TGeoS
libe-2.15.50: mallo
libz.s0.1.2.7
libz.s0.1.2.7
libMUONcore.so: A
libMUONcore.so: A
libCore.so: TString
libGeom.so: TGeoS
libstdc++.50.6.0.1
libz.s0.1.2.7
libGeom.so
libCore.so: TString
libe-2.15.50: mallo
libstdc++.50.6.0.1
libc-2.15.50: mem:
libe-2.15.50: mallo
libGeom.so: TGeo?
libMUONcore.so: A
libm-2.15.50: w_ex
libc-2.15.50: mallo
libRIO.s0: TKey.cxx
libGraf.so: TTR.cxx
libzs0.1.2.7
libm-2.15.50: e_ex
libTree.so: TBasket

libGeom.so: TGeo}
Iihclirlr++ n A r:lﬂ
3

DEEW F
BEELEE rr .

H EEENEREEEEERF N

Ir |C0unt |Callee |
I 99.03 2 M TCint::ProcessLineSynchichar const*, Tinterpreter::EErrorCode*) (libCore.so: TCint.cxx, ...)

0.00 8 B _dl_runtime_resolve (Id-2.15.50: dl-trampoline.5)

0.00 4 W std::basic_filebuf<char, std::char_traits<char> >:close() (libstdc++.50.6.0.17)

0.00 2 U std:istream::getline(char*, long, char) (libstdc++.50.6.0.17)

0.00 2 M std::basic_filebuf<char, std::char_traits=char> >::openichar const¥, std::_los_Openmode) (libstdc++.50.6.0.17)

0.00 2 O Tsystem::Which(char const*, char const*, EAccessMode) <cycle 15> (libCore.so: TSystem.cxx, ...}

0.00 2 M std::basic_filebuf<char, std::char_traits<char> >::basic_filebufi} (libstdc++.50.6.0.17)

0.00 2 M Tstring::Ferm{char const¥, ...} (libCore.so: TString.cxx)

0.00 4 M std::basic_ios<char, std::char_traits<char> >init(std::hasic_streambuf<char, std::char_traits<char> >*] (libstdc++.50.6.0.17)

0.00 2 &l Tsystem::SplitAclicMode(char const*, TString&, TString&, TString&) const (libCore.so: TSystem.cxx, ...)

0.00 1 W std::ctype<char>::_M_widen_init() const (libstdc++.50.6.0.17)

0.00 2 M Tstring::TString(char const*) (libCore.so: TString.cxx, ...)

0.00 12 M TString::~TString() (libCore.so: TString.cxx, ...)

0.00 6 M Tstring::Replace(int. int, char const*, int) (libCore.so: TString.cxx, ...}

0.00 2 Il std::ios_base:ios_base() (libstdc++.50.6.0.17)

0.00 2 M operator delete[]{void*) (libstdc++.50.6.0.17)

0.00 2 M std:ios_base::~ios_basel() (libstdc++.50.6.0.17)

0.00 8 M TString::TString() (libCore.so: TString.cxx, ...)

0.00 2 B TROOT::GetMacroPath() <cycle 15> (libCore.so: TROOT.cxx, ...)

0.00 2 M std::_ basic_file<char=::~_ basic_file() (libstdc++.50.6.0.17)

0.00 2 Ml std::locale::~locale() (libstdc++.50.6.0.17)

0.00 2 M std::basic_ios<char, std::char_traits<char> >::clear(std::_los_lostate) (libstdc++.50.6.0.17)

0.00 2 M Tinterpreter::instance(} (libCore.so: Tinterpreter.cxx)

0.00 1 M std:ctype<char>:do_widen{char) const (libstdc++.50.6.0.17)
Parts  Callees | Call Graph | All Callees | Caller Map | Machine Code |

callgrind.out.9769 [1] - Total Instruction Fetch Cost: 143 206 021 816



Reconstruction: Roo

t6 (20pp ev.)

AanA X callgrind.out.2678 [aliroot -b -g rec.C]
File View Go Settings Help
Il
g‘,Open | QI Back = ifvé Forward ¥ G Up V” o4 Relative |F_r}‘, Cycle Detection I%iRelative to Parent <> Shorten Templates ||In5tructi0n Fetch j
Flat Profile £ X | AliReconstruction::Run(char const*)
search: | |(No Grouping) [~ Types | Callers | AllCallers ~ Callee Map | Source Code |
| Self | Called | Function | Location l;
100.00  0.00 (0) & 0x00000000000016c0 Id-2.15.50
99.74  0.00 1 ¥ 0x00000000004019d0 aliroot
99.74  0.00 1 B (below main) libc-2.15.50: libc-start.c
99,74  0.00 1 & main aliroot: aliroot.cxx, TObject.h
9590  0.00 1 & TRint::Run(bool) libRint.so: TRint.cxx, TString.h, T...
9577  0.00 6 M TCling::ProcessLineSynchic... libCling.so: TCling.cxx, TVirtualM...
9577  0.00 6 M TCling::ProcessLine(char co... libCling.so: TCling.cxx, string.h, ...
9577  0.00 5 M cling::MetaProcessor::proc... libCling.so: MetaProcessor.cpp, |...
9576  0.00 2 M TApplication::ProcessFile(c... libCore.so: TApplication.cxx
9576  0.00 2 M Tapplication::ExecuteFile(c... libCore.so: TApplication.cxx, TSt...
9576  0.00 5 M cling::MetaParser::isMetaC... libCling.so: MetaParser.cpp
9576  0.00 2 M cling::MetaParser::isComm... libCling.so: MetaParser.cpp, Intr...
9576  0.00 :MetaParser:isXCom...  libCling.so: MetaParser.cpp, Intr...
9576  0.00 :MetaSema::actOnxC... libCling.so: MetaSema.cpp, Strin...
9576  0.00 2 M cling::MetaProcessor::exec... libCling.so: MetaProcessor.cpp, ...
9576  0.00 4 5 Tapplication::ProcessLine(c... libCore.so: TApplication.cxx
9575  0.00 5 M cling::Interpreter::process(... libCling.so: Interpreter.cpp, Com...
9575  0.00 :Interpreter::Evaluatel... libCling.so: Interpreter.cpp, basi...
9575  0.00 2 M cling::Interpreter::RunFunct... libCling.so: Interpreter.cpp, Own...
9575  0.00 2 M cling::ExecutionContext::ex... libCling.so: ExecutionContext.cp...
9574  0.00 2 M llvmz:)ITrunFunction(livm::... libCling.so
9574  0.00 1 ¥ 0x000000000407c0c0 (unknown)
95.74  0.00 1 M 0x0000000024fd6030 (unknown)

63.19

I e

.00 20 M AliReconstruction::Processk...
4523 597 52512183 M <cycle 60>
36.97  0.00 40 M AliReconstruction::RunLocal...
16.02  0.00 1 &l AliReconstruction::Begin(TT...
15.66  0.00 20 Ml AliReconstruction::RunTrack...
1495  0.00 20 Il AliTPCRecenstructor::Recon...
1495  0.07 20 Ml AliTPCclusterer::Digits2Clu...
12,11 0.00 1 M AliReconstruction::LoadCDB()
12,02  0.00 32 M AlICDBManager::GetAll(AliC...
12,02  0.00 32 M AlICDBManager::GetAll(AliC...
11.96 0.22 7549115 M TBranch::GetEntry(long lon...
11.81 0.06 819 364 M TBranchElement::GetEntry(...
11.65 0.00 32 Ll AliCDBStorage::GetAll{AliC...
11.65 0.00 32 M AliCDBLocal::GetEntries(Ali...
11.64  0.00 32 ol AlicDBLocal::GetEntriesFor...
11.64  0.00 31 M AliCDBLocal::GetEntriesFor...
10.31 110,31 18432 342 & _ Gl_memset
10,12 0.23 7721636 4 TBranchElement::GetEntry(...
990 0.00 1 B AliReconstruction::SlaveTer.
9.84 001 322 835 M TTree::GetEntry(long long,
932 0.00 860 M AliQADataMakerRec::Execl...
912  0.00 46051 M R_unzip
910 0.37 46 047 M inflate
9.03 0.00 560 M AliQAManager::RunOneEve...
7.36  0.00 1 M AliQAManager:EndOfCycle...
7.28 0.00 45 M AliQADataMakerRec::EndOf...
6.64 0.00 114 430 W AliSimDigits::ExpandTrackB...
6.64 045 114 480 B AliSimDigits::ExpandTrackB...
AR1 nn3 7 6R1 ¢l TNataMemhbarTNataMam

libSTEER.s0: AliReconstruction.c...
libCling.s0

libSTEER.s0: AliReconstruction.c...
libSTEER.s0: AliReconstruction.c...

libSTEER.s0: AliReconstruction.c...

libTPCrec.so: AliTPCReconstruct...

libTPCrec.so: AliITPCclusterer.cxx...

libSTEER.s0: AliReconstruction.c...

libCDB.s0: AlICDBManager.cxx
libCDB.s0: AlICDBManager.cxx, ...

libTree.so: TBranch.cxx, TBuffer....

libTree.so: TBranchElement.cxx, ...

libCDB.s0: AlICDBStorage.cxx, A...

libCDB.s0: AlICDBLocal.cxx, TStr...
libCDB.s0: AlICDBLocal.cxx, TStr...
libCDB.s0: AlICDBLocal.cxx, TStr...

libc-2.15.50: memset.S

libTree.so: TBranchElement.cxx, ...

libSTEER.s0: AliReconstruction.c...

libTree.so: TTree.cxx, TObjArray.h
libSTEER.50: AliQADataMakerRe. ..
libCore.so: ZInflate.c, stdio2.h
libz.s0.1.2.7

libSTEER.s0: AliQAManager.cxx, ...
libSTEER.s0: AliQAManager.cxx, ...

libSTEER.50: AliQADataMakerRe. ..
libTPChase.so: AliSimDigits. cxx
libTPCbase.so: AliSimDigits.cxx, ..

lihCara en' TNataMembear ey T

‘(5

Ir |C0unt |Callee
W 6319 20 M AliReconstruction::ProcessEvent(int) (libSTEER.so: AliReconstruction.cxx, ...)
1 16.02 1 Hl AliReconstruction::Begin(TTree*) (IIbSTEER.s0: AliReconstruction.cxx, ...}
I 990 1 B AliReconstruction::SlaveTerminate() (libSTEER.s0: AliReconstruction.cxx, ...)
4.37 1 M AliReconstruction::SlaveBegin(TTree*) (libSTEER.s0: AliReconstruction.cxx, ...)
1.79 1 Hl AliReconstruction::InitRun(char const*) (libSTEER.s0: AliReconstruction.cxx, ...)
0.44 1 M AliReconstruction::Terminate() (libSTEER.s0: AliReconstruction.cxx, ...)
0.02 20 4 AliReconstruction::CleanProcessedEvent() (libSTEER.so0: AliReconstruction.cxx, ...}
0.00 21 M AliRunLoader::GetNumberQfEvents() (ibSTEER.s0: AliRunLoader.cxx)
0.00 1 M AliCodeTimer::Start(char const*, char const¥, char const*) <cycle 60> (libSTEERBase.so: AliCodeTimer.cxx, ...)
0.00 6 B _dl_runtime_resolve (Id-2.15.s0: dl-trampoline.S)
0.00 2 W AliCodeTimer::Instance() (libSTEERBase.so: AliCodeTimer.cxx, ...)
0.00 1 M AliLog::Message(unsigned int, char const*, char const*, char const®, char const*, char const*, int) <cycle 60> (libSTEERBase.s0: AliLog.cxx, ...)
0.00 1 M AliCodeTimer::Stop(char const*, char const*, char const*) <cycle 60> (libSTEERBase.so: AliCodeTimer.cxx)
0.00 20 M AliReconstruction::HasEnoughResources(int) (ibSTEER.so: AliReconstruction.cxx)
0.00 3 M Tstring::TString(char const*) (libCore.so: TString.cxx, ...}
0.00 3 M T5tring::~TString(} (libCore.so: TString.cxx, ..)
0.00 2 Hl TObject::ClassName() const <cycle 60> (libCore.so: TObject.cxx)
0.00 5 M TSelector::GetAbort() const (ibSTEER.s0: TSelector.h)
Parts  Callees | Call Graph | All Callees | Caller Map | Machine Code |

callgrind.out.2678 [11] - Total Instruction Fetch Cost: 204 591 877 987




Plans

More comparisons and performance studies:

— Using predefined kinematics tree in the simulation
and the same digits/raw in the reconstruction

— Using PbPb benchmark
— Using real data (pp, PbPb, pPb)

Solve the performance issues (if they are
confirmed)

GRID test with Root6: simulation and
reconstruction

GRID test: analysis train
Profit from these studies to improve AliRoot



Conclusions

 We are ready to test Root6 in production

* The transition to Root6 will depend on the
results of the tests

e Everybody is encouraged to try Root6 in “test
mode”



