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1. Study on PDHD Memory Consumption Issue

Different clock_speed's

The .fcl file loads different ‘clock_speed” values depending on the dunesw version
« clock_speed = 2.0 us
« clock_speed = 1.953125 us

local params = base {

daq: super.daq {
tick: 1.0/std.extVar('clock_speed') * wc.us, --- clock_speed = 2 us

clock speed = 1.953125 us

(o)}

o

local wcls_input = {
adc_digits: g.pnode({
type: 'wclsRawFrameSource',
name: ''
data: {
art_tag: raw_input_label,
frame_tags: ['orig'], // this is a WCT designator
//nticks: params.daq.nticks,
// nticks: nsample,

N
£
o=

[

memory [GB]
W

N
)
e

// tick: params.daq.tick, //original setting

//tick: 1.0/2.0%wc.us, 0-— . . . | | !
tick: 1.0/1.953125%wc.us, 0 25 50 75 100 125 150 175

time [sec]
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1. Study on PDHD Memory Consumption Issue

Different clock_speed's

. Total Memory Heap Consumption

.Nlretell: :Aux: :DftTools::fwd(std::sha...
.ar\ ::ProductRetriever: :getBylLabel (ar...

= allocate

D TArrayF::Set(int) [clone .part.0]

Ds\d:: Rb tree node<std::pairestd::pai...
Dsm: : Rb tree node<std::pair<std::pai...
[C]cl16: :Defaul tCPUALLocator: :allocate(un. ..

D TBuffer::Expand(int, bool)

DTSmrage: :ReAllocChar(char®, unsigned...

. allocate

clock speed = 1.953125 us

Memory consumption of lar
Peak of 4.9 GiB at snapshot #137

-6.0GEB

Peak: 4.9GiB

=08

Run with “--time-unit=I" (# of Instructions executed)

time in i

memory heap size

» clock_speed = 2.0 us

Total Memory Heap Consumption

allocate

H

aligned malloc

allocate
TArrayF::Set(int) [clone .part.0]
TBuffer::Expand(int, bool)

WireCell::Aux::DftTools::fwd(std::sha...
WireCell::Aux::DftTools::fwd r2c(std:...

. art::ProductRetriever::getBylLabel (ar...

. c10: :DefaultCPUAllocator: :allocate(un...

TStorage: :ReAllocChar(char*, unsigned...

Memory consumption of lar
Peak of 3.6 GiB at snapshot #97

Peak: 3.6GIB
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1. Study on PDHD Memory Consumption Issue

Different clock_speed's

1.953125 us
~ 3.85 GiB (11 times)

2.0 us
~ 2.94 GiB (7 times)

« clock_speed
Total allocate :

« clock_speed
Total allocate :

- B ansho W=
1.8 GiB: allocate (new allucatur h:137)
J05.9 MiB: allocate (new allocatorh:137
» 506.8 |‘-"|IB TStorage: ReAHGEChEIr(ChaI'* unsigned long;
b 323.8 MlE! allocate {new allncatorh 137) /’
U286 MIE: allocate (new_allocator.n:137) : .
* 1?1.? M|B: a||gned_ma||nc 1MEmDryr_h:216 — 81.9 M|B allDCEItE' {ne'l'l' a”ocat‘:’rh 13?)
139.1 MiB: in 23181 places, all below massif's threshold (0.10%) : :
B1.0 MG allocate (new allocator i 137 } 53.7 MiB: allgned _malloc tMemoryh 216)
» B81.9 MiB: aligned malloc (Memory.h:216) b 53.7 MiB: aligned_malloc (Memory.h:216)
» 20.1 MiB: c10::alloc_cpu(unsigned long) (in /cvmfs/larsoft.opensci... ¥ 26.9 MiB: aligned_malloc (Memory.h:216) .
b 14.9 MiB: clang::ASTReader::ReadASTBlock(clang::serialization::M. .. » 20.1 Mg cllﬂ::alluc_cputdunmgneg Inngf {|Etfclvmfsflar§oli_’t.ogensuer&c?gr...
¥ 14.8 MiB: clang::ASTReader::ReadASTBlock(clang::serialization::M... » 14.9 MiB: clang::ASTReader::ReadASTBlock(clang::serialization::ModuleF ...
t 9 » 14.8 MIiB: clang::ASTReader::ReadASTBlock(clang::serialization::ModuleF...
¥ 14.2 MIB: operator new [] (TObject.h:182) > 14.2 MiB: operator new [] (TObject.h:182)
¥ 13.5 MiB: c10::Dispatcher::findOrRegisterName_(c10::OperatorNa... > 13.5 MiB: c10::Dispatcher::findOrRegisterName_(c10::OperatorName co...
» 11.6 MiB: TStorage::ObjectAlloc(unsigned long) (TStorage.cxx:334) » 11.6 MiB: TStorage::ObjectAlloc{unsigned long) (TStorage.cxx:334)
» 11.0 MiB: M _construct<char*> (basic_string.tcc:225) » 11.0 MiB: M_construct<char*> (basic_string.tcc:225) .
» 9.6 MiB: II;mT‘WritableMemor},-'Buﬁer“ﬁetNewUninitMemBuf‘Fertun » 9.6 MiB: II\.rm::‘u'g_frltabIeMemoryBuﬁer::getNewUn|r!|_tMemBuf'Fer_tun5|gned...
b 8.1 MiB: torcﬁl"jit"Node"aIIocNewlnﬁi;ince(torch“jit"Graph*) (in ;c ¥ 8.1 MiB: torch::jit::Node::allocMewlInstance(torch::jit::Graph#®) (in fevmfs/l...
- ﬁl? MIB: allncalq'lce Enew éilocaturh‘lﬂ] s k6.7 MIB: allocate (new_allocator.h:137)
N nm e = o B b 6.5 MiB: allocate (new_allocator.h:137)
: g: m!g: ﬂtd..chtulrl\-jclil.Ergument._ Std‘a‘ E?E?Ffffflf)‘f}rgl:'men“‘ ¥ 6.4 MiB: std::vector<=c10::Argument, std::pllocator<cl0::Argument> >::...
-2 M : ‘I";m“ malivec ?Ir ase~:;n5|gne i M b 6.3 MiB: llvm::smallVectorBase<unsigned|int>::grow_pod(void*, unsign...
P 5.9 M!B: a"{:cate mEW_E'”G":atD“h:H?] » 5.8 MiB: allocate (new allucatorh 137)
[ >-8 MIB: allocate (new_a ocator. :137) o : —eTEng [V TCreateModule(llvm::StringRef, clang::...
. ;g m!g: E'a"EI‘I‘.'.:Eg”'E'";?‘p""r,'[“?rfﬂrﬁgte Edlule{llym..csl.tlnng??_f, o » 5.3 MiB: torch::jit::Graph: createtclﬂ :Symbol, unsigned long) (in /cvmfs/...
.3 MiB: torch::jit::Graph::create(c10::5ymbol, unsigned long) {in /... b 4.4 MiB: std::_cxx11::basic_string=char, std::char_traits<char=, std::all...
¥ 4.2 MiB: std::any::_Manager_external<std::__cxx11::basic_string=char, s...
705.9 MiB: WireCell::SigProc::ROI_refinement::MP2ROI(int, std::shared ptr<WireCell::lAnodeFlane>, std::shared b 3.9 MiB: torch::jit::Node::addOutput() (in /cvmfs/larsoft.opensciencegrid....

= 705.9 MiB: WireCell::SigProc::0OmnibusSigProc::operator()(std::shared_ptr<WireCell::IFrame const> consté&, std::s
= 705.9 MiB: WireCell::IFunctionNode<WireCell::IFrame, WireCell::IFrame=::operator(){boost::any const&, boost

108.4 MiB: WireCell::SigProc::ROI refinement::MP2ROI(int, std::shared
* 108.4 MiB: WireCell::SigProc::OmnibusSigProc::operator{}(std::shared_ptr<WireCell::IFrame const> o
» 108.4 MiB: WireCell::IFunctionNode <WireCell::IFrame, WireCell::IFrame=::operator{){boost::any o«

ptr<WireCell::lAnodePlane=>, std;
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1. Study on PDHD Memory Consumption Issue

Different clock_speed's

« clock_speed = 1.7 us

Memory consumption of lar
Peak of 3.7 GiB at snapshot #136

Total Memory Heap Consumption

wireCell::SigProc: :0mnibusSigProc: :de. ..

aligned malloc 5 0
WireCell::Aux::DftTools::fwd r2c(std:... ea o o I

WireCell::Aux::DftTools::fwd(std::sha...
art::ProductRetriever::getBylLabel (ar...
allocate
TArrayF::Set(int) [clone .part.e]
TBuffer::Expand(int, bool)
c10::Defaul tCPUALLocator: :allocate(un. ..
TStorage: :ReAllocChar(char*, unsigned...

3.7 GiB: Snapshot #136 (peak)

1.9 GiB: allocate (new_allocator.h:137)

4

» 506.8 Mi
b 323.8 Mi
1717 Mi
P 131.3 Mi
126.1 Mi
107.5 Mi
81.9 MiB
56.3 MiB
53.7 MiB
53.7 MiB
26.9 MiB

memory heap size

9.6 MiB:
8.1 MiB:
6.7 MiB:
6.5 MiB
6.4 MiB:
6.3 MiB:
5.8 MiB

0 le+12 2e+12 3e+12 4e+12

 Increasing of # of ticks -> Increasing memory?

« For 1.7us, no memory increasing

=-0B

5.6 MiB:
5.3 MiB:
4.4 MiB:
4.2 MiB:
3.9 MiB:

3
3

3

3

3

3

 20.1 MiB:
F 14.9 MiB:
F 14.8 MiB:
F 14.2 MiB:
F 13.5 MiB:
¥ 11.6 MiB:
» 11.0 MiB:
3
3
3
3
3
3
3
3
3
3
3
3

B: TStorage::ReAllocChar(char*, unsigned long, unsigned long) (TStorage.cxx:283)
B: allocate (new_allocator.h:137)

B: aligned_malloc (Memary.h:216)

B: allocate (new_allocatorh:137)

B: in 23178 places, all below massif's threshold (0.10%)

B: aligned_malloc (Memory.h:216)

: allocate (new_allocator.h:137)

: aligned_malloc (Memory.h:216)

: aligned_malloc (Memory.h:216)

: aligned_malloc (Memaory.h:216)

: aligned_malloc (Memory.h:216)

cl0::allec_cpulunsigned long) (in fevmfs/larsoft.opensciencegrid.org/products/ii...
clang::ASTReader::ReadASTBlock(clang::serialization::ModuleFile&, unsigned int...
clang::ASTReader::ReadASTBlock(clang::serialization::ModuleFile&, unsigned int...
operator new [] (TObject.h:182)
c10::Dispatcher::findOrRegisterName_(c10::0OperatorName const&) (in fevmfs/l...
TsStorage::ObjectAlloc{unsigned long) (TStorage.cxx:334)

_M_construct<=char*> (basic_string.tcc:225)
[lvmn::WritableMemoryBuffer::getNewUninitMemBuffer(unsigned long, llvm::Twine...
torch::jit::Node::allocNewlnstance(torch::jit::Graph*) (in fevmfs/larsoft.openscien...
allocate (new_allocater.h:137)

: allocate (new_allocator.h:137)

std::vector<cl0::Argument, std::allocator<cl0::Argument> >:reserve(unsigned...
llvm::SmallvectorBase<unsigned int>::grow_pod{void*, unsigned long, unsigned...

: allocate (new_allocator.h:137)

clang::ModuleMap::findOrCreateModule(llvm::StringRef, clang::Module*, boel, bo...
torch::jit::Graph::create(c10::5Symbol, unsigned long) (in /cvmfs/larsoft.openscien...
std::_cxx1l:basic_string<char, std::char_traits<char>, std::allocator=char> =:...
std::any:: Manager external<std:: cxx11::basic_string=char, std::char_traits=c...
torch::jit::Node::addOutput() (in /evmfs/larsoft.opensciencearid.ora/products/libt...
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2. Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

PDHD : Single track sim(apa2, thetaXZ=45 deq)

. ‘\/
ReCO BlOb BlObDepOFlll ,-‘/ (_{.)"r _depo_fill(anode, name, drift speed=params.lar.drift_speed) :: g.pnode({
,;": ’ll“ 3

’ | “blobdepo- +11 er-%s"¥%name

I
, Overlap )
aJ”
f’f
..fﬁ" I nin:z-l N
.’ﬂ

o |

https../www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0,

No charge in BIobDepoFlll
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https://www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0/
https://www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0/
https://www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0/
https://www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0/
https://www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0/
https://www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0/
https://www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0/
https://www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0/
https://www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0/
https://www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0/

PDVD : track sim

2. Wire-Cell 3D Imaging & Clusterin
Blob Depo Fill: Adding true info in the conventional pipeline

Reco Blob

BlobDepokill

ift speed=pa
overlap
—_—

14543.5

httos./www.phy.bnl.gov/twister/bee/set/7eabdeb4-8fa7-43d5-8b0f-3f58e40d 7 fet/event/0
For PDVD, boh reco blob and BlobDepoFill have charge
7, 14832.087, °

14, 14121.116, 2216.

)8, 15543.

oo 1ee
35,924, 1582

4.111, 15865



https://www.phy.bnl.gov/twister/bee/set/087c1325-4b0f-4db1-a5b7-53fa03b460a4/event/0/
https://www.phy.bnl.gov/twister/bee/set/7eab4e64-8fa7-43d5-8b0f-3f58e40d7fef/event/0/
https://www.phy.bnl.gov/twister/bee/set/7eab4e64-8fa7-43d5-8b0f-3f58e40d7fef/event/0/
https://www.phy.bnl.gov/twister/bee/set/7eab4e64-8fa7-43d5-8b0f-3f58e40d7fef/event/0/
https://www.phy.bnl.gov/twister/bee/set/7eab4e64-8fa7-43d5-8b0f-3f58e40d7fef/event/0/
https://www.phy.bnl.gov/twister/bee/set/7eab4e64-8fa7-43d5-8b0f-3f58e40d7fef/event/0/
https://www.phy.bnl.gov/twister/bee/set/7eab4e64-8fa7-43d5-8b0f-3f58e40d7fef/event/0/
https://www.phy.bnl.gov/twister/bee/set/7eab4e64-8fa7-43d5-8b0f-3f58e40d7fef/event/0/
https://www.phy.bnl.gov/twister/bee/set/7eab4e64-8fa7-43d5-8b0f-3f58e40d7fef/event/0/
https://www.phy.bnl.gov/twister/bee/set/7eab4e64-8fa7-43d5-8b0f-3f58e40d7fef/event/0/

2. Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

PDVD : track sim
w/ time‘ offset w/0 time offset

« Maybe, missing proper time offset value for PDHD makes zero charges?
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2. Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

Solve problem in PDHD

« Apply similar approach which hokyeong did in Signal Processing
« Or just find some time offset value

Simple performance evaluation about charge in PDVD
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2. Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

Metrics
« Two metrics for 3D Imaging performance evaluations in the Blob level

Number of blobs with non-zero true charge Total true charge in blob

Efficiency =

Purity =
/ Total number of reconstructed blobs Total true charge

BlobDepoFill
(https://qithub.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/imqg/src/BlobDepoFill.cxx#L2)

« Replace charges of reco blob with true charges in the blobs
« This node only replace the charge info, not position info, giving the position of reco blob

—— BlobDeopFill approach can be used for only evaluating about charge

Input: “ICluster’ data -> | U BlobDepoFill
[blob_depo_fill3]

0 -> QOutput: 'ICluster’ data w/ true charge in the blob

Input: ‘IDepoSet’ data -> | |
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https://github.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/img/src/BlobDepoFill.cxx#L2
https://github.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/img/src/BlobDepoFill.cxx#L2
https://github.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/img/src/BlobDepoFill.cxx#L2
https://github.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/img/src/BlobDepoFill.cxx#L2
https://github.com/WireCell/wire-cell-toolkit/blob/18a8a5c06c8f8001e8dea5e3a577570ee473b79b/img/src/BlobDepoFill.cxx#L2

2. Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

New PDHD configuration including BlobDepoFill nodes
« Wire-Cell standalone simulation: NF -> Trad SP -> Img
« Add BlobDepoFill nodes to the conventional img pipeline

TrackDepos
[trackdepos]

DepoBagger

lbagger] | ©

0O p—» 0

ClusterFileSink

NF -> Trad SP -> Img [clustersink-apa0]

IDepoSet

DepoSetFanout 0

[deposet_fanout_split] | | .
DepoSetDrifter 0

[deposet_drifter]

Drifter
(unnamed) |IDepoSet

O [ BlobDepoFill | | o | ClusterFileSink
[blob_depo_fillO] [blob-sink-apa0]
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2. Wire-Cell 3D Imaging & Clustering

Blob Depo Fill: Adding true info in the conventional pipeline

test with a track with thetaxXZ=20

Previous Jay&Haiwang's study

« BlobDepoFill requires some time offsets :

« Hard coded now - BEE: hitps./wwwphybnlgov/twister/ et
bee/set/ .
ab630d3d-2e98-4275-97be-1d0osfad3f76
c/event/0/

blob depo fill

- color (charge) is different between
"block” due to different size filled with
the same amount of charge (we think)

- both are aligned well, sharing the same
blob

n .tan(thetaXz)), 100, 180=(1+1),
wc.point(50%(1 + std.tan(thetaxZ)), 50, 58+(1+1), wc.cm),

reco blob

we.cm),

L;."‘ Braokhaven

> Investigation of time offsets
» Reproducing and comparing results with those of Jay&Haiwang will help validate my work
» Calculating metrics about charge with respect to different track angles
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