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Memory Profiling - Valgrind

Total Memory Heap Consumption
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e PD-HD data, DNN SP with MobileNetV2
e The peak memory recorded is 3.3 GiB
e Almost half of the memory (~1.7 GiB) is due to:

O

O
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WireCell::SigProc::OmnibusSigProc::save data (972 MiB out of 1.7 GiB)

WireCell::SigProc::OmnibusSigProc::save mproi (440 MiB out of 1.7 GiB)

4.0GB

memory heap size
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* 17 GiB: allocate (new_allocator.h:137)
v 17 GiB: allocate (alloc_traits.h:464)
v 17GiB:_M_allocate (stl_vectorh:378)
v 1.7GiB: _M create_storage (stl_vectorh:395)
v 1.7 GiB: Vector base (stl_vector.h:332)
v 1.7 GiB: vector (stl_vectorh:598)
v 1.7 GiB: WireCell::Aux::SimpleTrace::SimpleTrace(int, int, std::vector<> const&) (SimpleTrace.cxx:8)
» 972.7 MiB: WireCell::SigProc::0mnibusSigProc::save_data(std::vector<>&, std::vector<>&, int, std::vector<> const&, std::vector<>&, std::_cxx11::bag
» 4405 MiB: WireCell::SigProc::0mnibusSigProc::save_mproi(std::vector<>&, std::vector<>&, int, std::multimap<> const&) (OmnibusSigProc.cxx:763)
» 228.9 MiB: WireCell::SigProc::OmnibusSigProc::save._roi(std::vector<>&, std::vector<>&, int, std::vector<>&) (OmnibusSigProc.cxx:612)
» 109.9 MiB: _Construct<> (stl_construct.h:119)
v 359.5 MiB: TStorage::ReAllocChar(char, unsigned long, unsigned long) (TStorage.cxx:283)
v 359.5 MiB: TBuffer.:Expand(int, bool) (TBuffer.cxx:242)
v 240.9 MiB: R_nitializeReadBasketBuffer (TBasket.cxx:418)
v 2409 MiB: TBasket::ReadBasketBuffers(long long, int, TFile*) (TBasket.cxx:585)
v 240.9 MiB: TBranch::GetBasketimpl(int, TBuffer*) (TBranch.cxx:1268)
~ 2409 MiB: TBranch::GetBasketAndFirst(TBasket*&, long long&, TBuffer*) (TBranch.cxx:1390)
* 240.9 MiB: TBranch::GetEntry(long long, int) (TBranch.cxx:1662)
v 240.9 MiB: TBranchElement::GetEntry(long long, int) (TBranchElement.cxx:2785)
* 240.9 MiB: TBranchElement::GetEntry(long long, int) (TBranchElement.cxx:2729)
» 240.9 MiB: art::input::getEntry(TBranch*, long long) (getEntry.cc:17)
» 1185 MiB: R_InitializeReadBasketBuffer (TBasket.cxx:418)
260.6 MiB: in 22537 places, all below massif's threshold (1.00%)
» 228.9 MiB: allocate (new_allocatorh:137)
» 226.0 MiB: allocate (new_allocatorh:137)
» 114.4 MiB: aligned_malloc (Memory.h:216)
» 113.0 MiB: allocate (new_allocatorh:137)
» 113.0 MiB: allocate (new_allocator.h:137)
» 57.2 MiB: aligned_malloc (Memory.h:216)

» 57.2 MiB: allocate (new_allocator.h:137)
) iB: h:137)

do not mp protect tradtional is set to true




Memory Profiling - Valgrind
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d  1Istpea d  2nd peak d  low torch activity

PD-HD data, DNN SP with UNet
The peak memory recorded is 4.9 GiB
Not like a MobileNet result, the total cost graph has several peaks
Almost half of the memory (~2.5 GiB) is allocated to libtorch cpu.so around the peak
Another major contributions are from:
o  WireCell::SigProc::OmnibusSigProc::save data (853 MiB out of 1.4 GiB)
o WireCell::SigProc::OmnibusSigProc::save _mproi (343 MiB out of 1.4 GiB)
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Memory Profiling - Valgrind
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23G\Ba TensorBase at:detal: empty_generice(cl0:AmayRef<>, c10:Allcatort, c10: DispatchKeySet, c10zSeclarfype, c10optonale>) nt cvmfsﬂarsoﬂo
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v 2.1 G1B:aknaive: anonymous namespacel:compute columns2dlat: Tenso const, c10:Amayefe>, c10:AnayRefc, c10:AT
i8: atnaive:low conv2d forward out culat: Tensorconst, at:Tensor const, cL0:ArayRef>, c0:optionale> con
W _conv2d forward cpulat:Tensor const, at:Tensor cont, ¢10-ArayRefe>, cL0:optionale> const
: Wiap | Jeme | functor unboved <:callcl0: Operatorkemel’ c10 D\spatchKeySet al Tensorconst
b 25Nt empy tpu((lﬂ AnajRefes, C0: i rlﬂhnlrumf(/imnﬂ i fibtorchiv2_1 JfLinux(
rageimpl*, unsigned ong i fcumffasof apensa fuctsfi llb/Unux64h|t+3 10207425
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v 14.G8: M alocae (s vectorh:378)
v 14 GIB: M create storage (s vectoch:395)
v L4 G- ecto ase 4t vectrh32)
v 14 6iB: vector (s vectohi
v 14 6B: Wire fin, in, std:vector> const) (SmplTrace )
v 8583 Mi: WireCel:SigProc: OmnibusSigProc: save,datastd:vectore>, stvector<>8, it ste:vector<> cons, td:vectore>§, td:_oxxLL:
- 1717 Wi WireCel: SigProc: OmniusSgProc:operator)std:shred plr<> const, td:shared pir<>6J (OmnibusSihroc cxx1622)
- 1717 Mi: WireCel:SigProc: OmniusSigProc:operator)std:shared pr<> const, std:shared pire>6J (OmnibusSigroc cxx1669)
1717 Wi WireCel:SigProc: OmniusSigProc:operator)std:shared plre> const, td:shared pir<>6) (OmnibusSihroc cxx 1600)
1717 MiB: WirCel:SgProc: OmibusSigPoc: operatosd:shared ptre> const, sdshared ptre>6) (OmnibusSigoc cux 1814)
- 107.3 Wi WireCel:SigProc: OmniusSigProc:operator)std:shared pre> const, std:shared pire>6) (OmnibusSigroc cxx 1678)
644 MB: WirCell:iroc: OmibusSigProc: operator(td: shared pir<> consts,s:shared ptr<>&) (OmnibusSighoc ot 1693)
b 3433 MiB: WieCell:Sighroc:OmniusSigProc:save,mproisd:vectore>6,stdvecore§, it skd:mulimape> const (OmniusSigProc cxxT63)
) 1717 Mi: WieCelligProc:OmnibusSigProc: save foistd:vectore 6, std:vectore>§, nt std:vectore>6 (OmmibusSighroc cxk612)
b 73N Construte (s constructh119)
v 350.5 NiB:Ttorage: ReATocChar(char, unsigned long, nsigned ong)(Storage cxx263)
- 359.5 MiB: TBufer:Expandlint, ool (TBufercxx242)
» 2089 NiB:allocate(new alocatorh137)
» 2089 NiB:allocate (e alocatorh137)

|

220 Mi: n 22544 places, all below massifs theshold (100%)
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Writing LArSoft Module

// Geometry & services
auto const* geom = lar::providerFrom<geo::Geometry>();

auto const* wireReadout = &art::ServiceHandle<geo::WireReadout>()—>Get(); [ } Succeed tO get X, y, 7z positions Of primary electron

auto const& dprop = art::ServiceHandle<detinfo::DetectorPropertiesService>()->DataFor(e);

// Convert to geo::Point_t for TPC lookup generated from partiCIC gun

geo::Point_t mcpos(fX, fY, fZ);

// Determine TPC containing position
geo::TPCID tpcid = geom—>FindTPCAtPosition(mcpos);

3 Gtpcia) ¢ e  Currently under updates to include momentum,

mf::LogWarning("ShowerAna") << "MC position outside any TPC: ("

return; R direction, TPC id, PDG id

fTPCID = tpcid.TPC;

1
r

// Map X to tick and position to wire channel for planes 0, 1, 2

for (unsigned int plane = 0; plane < 3; ++plane) {
geo::PlanelID pid(tpcid, plane);
float tick = dprop.ConvertXToTicks(fX, pid.Plane, pid.TPC, pid.Cryostat);
int channel = std::lround(wireReadout->Plane(pid).WireCoordinate(mcpos));

if (plane == 0) { fTick@ = tick; fChannel® = channel; }

Can access under my local larsoft
it (blane = 2) £ Mricka = ticks fchamnals = chamnats ) development environment

1
1

// Fill tree
fTree—>Fill();

Aootainer> Lar ~-print-avaLlable-nodules | qrep Showerdna

W02, Showerkng analyzer —Jexp/dune/app/users/hnan/2024tutor1alsrcs protoduneana protoduneana/ Tutoria Examples/ShowerAna nodule. ¢




Truth Info. from MCParticle

hx
1= Entries 1
L Mean 40
Std Dev 0
08—
06—
04—
02—
Y I P AR | RS |
39 39.5 40 40.5 41
tick
htick
1= B Entries 1
L Me: 4393
Std Dev 0
08—
06—
04—
02—
P I I I P R N | I I Y W B
4392.24392.44392.64392.8 4393 4393.24393.44393.64393.8 4394 4394.24394.4

1
0.8
0.6
0.4

0.2

0.8
0.6
0.4

0.2

y
hy
= Entries 1
Me: 300
Std Dev 0
ol b v oy e
299 299.5 300 300.5 301
nnnnnnn
channel
hch
Entries 1
Mean -1
Std Dev 0
N I A I B Lo
- -25 -2 1 -0.5 0.5

0.8

0.6

0.4

0.2

hz
s Entries 1
Me: 0
Std Dev 0
| | | |
1 -0.5 0 0.5 1

his b
5105,

0C
!

defings starting paraneters
licers. generator. PosDist: 0

lock

prod
sics.producers.generator. X0 [40.]
. producers. generator. Y0: [300.]

producers. generator,20: [0,0]
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