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Courtesy: PyHEP

Language of repos created by CMS physicists

JupyterLab for sPHENIX e
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» JupyterLab has been gain popularity for final stage
analysis interface 3

» sPHENIX software are distributed with JupyROOT and
Jupyter installed, available for local use of JupyterLab

» Thanks to your support, SPHENIX C++ and Python kernel * leasgsted
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also install in SDCC HTC JupyterHub, available for using
SDCC'resour§e via web interface o SDCC HTC JupyterHub
» Tutorials available [next page] eect Kemes E cernel menu
» However, given the heavy development stage of e
ROOT+JupyterLab, we decided to not to actively pushing st PrfrsdKama
collaborator to use JupyterLab
(e.g. crash with macro bug is hard to trace) N rene
» Meanwhile, a new use case in daily operation come up e
in Jenkins QA report [next section] PYACTE-CPU)
» And user participation may ramp up significantly as oon ey
SPHENIX collect data and going to analysis stage oo

SDCC discussion 2


https://github.com/sPHENIX-Collaboration/Singularity
https://jupyter.sdcc.bnl.gov/jupyterhub/
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Introduction

T l o I % This is an example SPHENIX ROOT Jupyter Noiebook to run the SPHENIX anaysis on the BNL SDCC Jupyter Lab. Please use lauch the HTC Jupyter hub for this tutorial:

» SDCC JupyterHub has been available : Jupyterhub
for sPHENIX collaborator with
Tutorials: S | S

L]
} h tt p S [} //g I t h b C O m /S P H E N I X Here is also a pyROOT macro perform similar task if you would like to use python for analysis. In the same folder there is an example notebook to run the analysis in ROOT
l | -
C++ macros
L) (]

In [1]: | # Setup the imports

Collaboration/tutorials/tree/master/Ju =&z

SDCC ¢ HTC

Welcome to JupyROOT 6.16/@@

Input
p vt‘ r a The example input file is 2019 TPC test beam ROOT file from the pi with sSPHENIX Fun4All framework. More on the full test beam documentation is at this wiki
page and analysis overview is in the Offline analysis overview slides on TPC general meefing July 3, 2013.
[ [
» https://indico.bnl.gov/event/7254
[] [] []

Here we just load one output file that is put on a public web server. That is from run 300, when we put 120 GeV proton beam through the center of the TPC prototye that
measures the beam position in 16 planes. The ROOT file contains the reconstructed tracks and clusters.
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https://github.com/sPHENIX-Collaboration/tutorials/tree/master/JupyterLab
https://indico.bnl.gov/event/7254/

Example use case: 15 CF4 TPC dE/dx test beam data

» Notebooks : https://nbviewer.jupyter.org/github/sPHENIX-

Collaboration/analysis tpc prototype/blob/master/fnal 2019/dEdx/main.ipynb

» Presented in SPHENIX TPC meeting and EIC eRD6 meetings
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Introduction

dE/dx analysis for SPHENIX TPC 2019 data from FNAL beam test. The prototype contains 16 layer readout pads with 50/50
Ne/CF4 gas. The track segment in each layer is ~1.25cm long. The beam is 120 GeV/c proton beam.

Run with SPHENIX ROQOT C++ Jupyter Lab env at RCF

Gas comparison

Here is back-envelop comparison on the dE/dx resolution. Gas property table are from Properties of some gas mixtures used in
tracking detecfors, Archana Sharma (Darmstadt, GSI), SLAC-J-ICFA-16-3, SLAC-JOURNAL-ICFA-16-3. This table is generated
with this Google Sheet

Radial

Prima Total Total Integrated  dEldx
TPC bad Gas Yo [owy lonization lonization lonization/initial _Primary ~resolution F
feml (=L [em] Ionization  lenization eta=0
P10-10%
STARW/TPC 72 methane, 150 2344 232 90 39 3480 6.5% ]
90% argon :
(NelCO2
a0110/N2 -
ALICE2010 160 5%(N2not 1618 1705 1435 a8 33 2322 % doi101016]nima 20
in
calculation)
SPHENIX2019 NelCF4 SPHE
o = Ay 60 a2 315 715 23 1890 This stugy e

By using 50% CF4, SPHENIX 2019 gas produce very high primary ionization per cm of traverse, roughly two times that of ALICE
and about 50% higher than STAR. With the compact active volumne, this translate to ~1900 primary fonization that is 20% lower
than ALIGE and roughly half of STAR. Meanwhile, the total ionization to primary lonization ratic for SPHENIX 2019 gas is very low.
Lower ratio leads to less high side tail that improves the efficiency of each measurement towards the dE/dx resolution

This study

This study extracts the dE/dx reselution from the SPHENIX 2019 beam test at FNAL by projecting the 16 layer protetype device to
fully fledged 48-layer configration envisioned for EIC.

Note the energy deposition from 120 GeV/proton is higher than MIP due to radiative rise that leads 1o slightly better dE/dx
resolution due to ionization statistics.

Input

const TString infile = "scan2/tpc_beam ALL-08080.evt TpcPrototypeGenFitTrkFitter.root”;
// const TString description - "Position scan 2, #eta - 8, 3+ pad clusters”;

// const TCut cut = "TPCTrack.nCluster>=14 && Sum(ClusterY Rotated>-.3) == 6 && TPCTrack.clusterSizePhi :
const Tstring description - "Scan 2, 120 GeV/c proton, ¥eta - @, 2+ pad clusters”;

const TCut cut = "TPCTrack.nCluster>=14 8& Sum$(ClusterY_Rotateds-.3) == @ 88 Sum$(ClusterY_Rotated<-1.5)

leg->AddEntry(hClusterEnergyTMeanl, Form("le%%-trucated mean, #sigma{dE/dx} = %.1f%%",fitfunc->GetPar:

//THI * dEdxStatML(const TH1 * hPDF, TString name, censt int N_sample, const int N_Layer, const TF1 *
hClusterEnergyML->Draw("same");

fitfunc = (TF1 *)hClusterEnergyML->GetListOfFunctions()->At(@);

fitfunc->Draw( same”);

leg->AddEntry (hClusterEnergyML, Form(“Max Likelihood, #sigma{dE/dx} = %.1f%%",fitfunc->GetParameter(2]

leg->Draw();
c1->Drau();

SaveCanvas(cl,
TString(_filee->GetName()) + TString(cl->GetName()), KFALSE);

Print>: png file scan2/tpc_beam ALL-@000.evt TpcPrototypeGenFitTrkFitter.rootTruckat
»

Info in <TCanvas:

3000

Scan 2, 120 GeVrc proton, n = 0, 2+ pad clusters

dE/dx proj. for 48 layers, AR=60cm

—+— 50%-trucated mean, o{dEidx) = 6.8%

Track / bin

2500

2000

. 30%-trucated mean, o{dEidx) = 6.6%

1500 = . 20%-trucated mean, o{dEids) = 6.7%

1000 - + 10%-trucated mean, of{dE/dx] = 6.9%
F + Max Likelihood, o{dEidx] = 8.4%

500

PR L L
0 200 400 600 800 1000 1200 1400
Single track dE/dx [ADU]
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https://nbviewer.jupyter.org/github/sPHENIX-Collaboration/analysis_tpc_prototype/blob/master/fnal_2019/dEdx/main.ipynb

Example use case: first full detector sim for EIC
Synchrotron

» Notebooks not disclosed

outside EIC project Synchrotron background: detector response

* Iterating with accelerator design to avoid 10keV photon that exits -50 to +100cm from beam pipe

LI L L L B LI

° 10 T - T : :
) M IX Of Pa ndaS ) Py RO OT ;109' Fun4All-EIC + SynRad simulation 3 § 10" FundAILELC + SynRad simulation
S 10°F s All SynRad virtual y : g 10% pll Synad vitel'y
£ 10°- MM 0<z, <100cm 2 & 4o === Inferacted with MAPS tracker
and ROOT—Clan g COde S g Interacted with MAPS tracker E 5 1o Interacted with gl;%mg GERL
S 46 3 S 107 In}erac{eg wnmrﬁgomgdGsElM 7
. s 10 é E nteracted wi orwar ficon g
» Presented in EICYR
o 10* E 3
§ 10° 1 5
workshops and detector g : :
S 10 E
£ £
WorkShOpS; eg > T 10 20 30 40 50 60 70 80 90 100 > _400 -300 200 100 0 100 200 300

Virtual Photon energy [keV] z position @ v crossing ref. facet, z . [cm]

Energy dependence of MAPS vertex . : .
Beam-pipe exit-location
tracker to synchrotron

Note: all photons simulated for detector interaction, without cuts on z or energy. July-2020 lattice/chamber
Jin Huang <jihuang@bnl.gov> SVTX @ EIC Workshop 13

https://indico.jlab.org/ev
ent/400/contributions/65
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What is Jenkins Continuous Integration (Cl)

» Jenkins Cl: watch over new pull request for code
quality and software reproducibility

» Why Jenkins:

o Supported by SDCC, and dedicated nodes with O(100) CPU
O(200) GB memory : Thank you!

o Widely used tool and avoid vendor lock to GitHub/GitLab
o Highly configurable to run complex custom builds
» Two main development campaigns
o 2018 x-mas holiday: initial introduction [62th GM]
o 2020 x-mas holiday: upgrade infrastructure [this update]

BBMEN
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https://indico.bnl.gov/event/5577/#23-continuous-build-of-sphenix

Jenkins Pipeline Workflow

Start Checkrun update Initialize ContainerCheck Git Checkout Build End
® o & &2 (- o o
Build-Test

N—o_ﬂ

Build-Test-Clang

Start Checkrun update Initialize
u_o_.u

Git Checkout

cpp-check

o @ ©

Build-Test-
Scanbuild

Build-Test-gecB

'\—)_ﬂ

cpp-check
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Jenkins operation in the past two years

Main Jenkins server loads over last 12 month

jenkins0l.sdcc.bnl.gov Load last year

» Checked every Pull Request (PR)
since 2019 and daily checks

o O(100) CPU-hour test for each PR
o Built sSPHENIX code O(4000) times ll

ol

Loads/Procs

o 0(2000) simulation QA tests

o 0(2000) cpp-checks "li
» Automatically builds the Doxygen ]

code reference for sSPHENIX (and EIC) Rl
» Checks validity of sSPHENIX

containers for offsite computing Introduction of
tracking QA suites

m  Avg: 10.3 Max: 64.4

Min: 32.0 Avg: 32.0 Max: 32.0
Min: 28.5m Avg: 9.9 Max: 60.1

rebuild of macro setup

Switch to ACTS and
broke QA chain

BBMEN
NATIONAL LABORATORY Jin Huang <jhuang@bnl.gov> SDCC discussion



https://web.sdcc.bnl.gov/jenkins-sphenix/job/sPHENIX/
https://web.sdcc.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-qa/
https://web.sdcc.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-qa/
https://sphenix-collaboration.github.io/doxygen/
https://eic.github.io/doxygen/
https://github.com/sPHENIX-Collaboration/Singularity

Most recent updates

Our own GitHub App GitHub Checks API

GitHub App O Search or jump to... Pull requests Issues Marketplace Explore
.‘ﬁ .
sPHENIX Jenkins Cl Configure
Manage your installation settings. & sPHENIX-Collaboration / coresoftware
SPHENIX Jenkins CI : a powerful continuous integration tailored for the sSPHENIX Develaper (> Code lssues 1 14 Pull requests 6 (*) Actions m| Projects 0 wiki O] Security |~ Insights 3 Settings
collaboration © sPHENIX-Collaboration o
Questions? Contact Jin Huang (@blackcathj) 83 App seftings
[3 Website . . 3 = 5 ii
Fail safe for IVF in single particle sims #1054
» j9Nel-ELlY osbornjd wants to merge 2 commits into  sPHENIX-Collaboration:master from osbornid:seedingsug (5
sPHERIIX (3 Report abuse
) Conversation 1 -o- Commits 2 [} Checks 12 [%) Files changed 3

'a

fix unint pointer call

B ro u g ht O n I i n e a 64-C P U d e d icate d « SPHENIX Jenkins Cl sPHENIX Jenkins Cl / sPHENIX/test-default-detector-pipeline/2247

succeeded 23 minutes ago in 7m 52s
computing node:
p g . sPHENIX/Build-Clang/1454
sphnxjenkins02.sdcc.bnl.gov Load last 4hr ® sPHENIX/Build-Master-gcc8/845 sPHENIX Jenkins Report for SPHENIX/teSt’defauIt'deteCtor'plpelme
s
e n- " e : 3
SPHENIX/Build-ScanBuild/854 . system gcc-8.3, build new : run the default EICDetector macro: build is SUCCESS, output
80
L sPHENIX/cpp-check-pipeline/1944
73 hr &
. ” = DETAILS
sPHENIX/sPHENIX_CoreSoftware...
50
Q sPHENIX/test-default-detector-p... 2247 - gcc-8.3 - new - EICDetector
2 50
o
E / sPHENIX/test-default-detector-p... PR #1054: Fail safe for IVF in single... / sSPHENIX/Build-Master-gcc8.#845 - gcc-8.3 - new
B 40
o
- o Ye Ste rd ay: Sta rt sPHENIX/test-default-detector-v...
[4 View more details on sPHENIX Jenkins C
20 C h e c ki n 3 P RS sPHENIX/test-tracking-low-occu...
0 g v sPHENIX/Build-Master/3428

- . v sPHENIX/test-DST-readback/3177
14:00  14:20  14:40  15:00  15:20 15:40  16:00  16:20  16:40  17:00  17:20  17:49

o
O 1-min MNow: 81.0 Min: 5.0 Avg: 30.86 Max: 85.7
W CPUs  Now: 64,0  Min: 64,0 Avg: 64,0  Max: 64.0 v sPHENIX/test-default-detector-p...

B Procs Now: 66.0 Min: 0.0 Avg: 22.8 Max: 74.0

BROOKHIAVEN

NAL LABORATORY Jin Huang <jhuang@bnl.gov> SDCC discussion



https://github.com/apps/sphenix-jenkins-ci
https://github.com/sPHENIX-Collaboration/coresoftware/pull/1054/checks

Updated all checks supporting new New representation for QA reports based on
macro and ACTS Jupyter notebooks [new GitHub repo]

w“@ sphenix-jenkins-ci bot commented 22 hours ago @ - : J u pyte r

ke

M= RO I — I v )
nbviewer

Build & test report Truth matched efficiency and pr resolution

Report for commit 5b0992ee436470acc84ff7102d0a82bad2c4646d:

Match truth track to reco tracks

Reco track matched with truth track. Please note the efficiency only require truth-reco matching in unique pairs, no cut on the reco quality is required, as defined in
QAG4SimulationTracking: :process_event(PHCompositeNode * )

QAG4SimulationTracking: Tracking Efficiency ‘QAG4SimulationTracking: Tracking Efficiency Mean and sigma, Py, rae! Pr
S Ref + N KS-Test P=1 000 Refe + New: KS-Test P=1.000 Refe + N
o BECICICEESUNI 1 ilds and tests overall are SUCCESS. la e?ren.ce\ T E\w. ...\e\? l3. e?’?m? T .Tw T |ETw T El ee:f:rc:rrrrrrqrrrrrr:;l—rrrrrrw—rrrrrrrrrrrt
5 = e ]
- Build with configuration of gec-8.3 / new is SUCCESS, [ Compiler report (full)/(new), build log § 0. § 09 9: 1.08- ___:
© Generating DST and readback: build is SUCCESS § 08l § 08l g; 1.08% b
o WREMNEEREN Calorimeter QA: build is SUCCESS o = o ]
. . A r H
m QA-calorimeter for e- at p_T=4GeV : combined Chi2/nDoF = -0 / 72, and combined p-Value = 1 ﬁ ]
Ll QA-calorimeter for pi+ at p_T=30GeV : combined Chi2/nDoF = -0 / 72, and combined p-Value = 1 08 06 5 g 102 A
[l QA-calorimetric-jet for e- at p_T=4GeV : combined Chi2/nDoF = -0 / 42, and combined p-Value = 1 9“ | ‘ |
[l QA-calorimetric-jet for pi+ at p_T=30GeV : combined Chi2/nDoF = -0/ 42, and combined p-Value = 1 0.98 | ‘ ‘ |
o Tracking QA at high occupancy: build is SUCCESS 0.96- U]
[ul] QA-Intt : combined Chi2/nDoF = -0/ 72, and combinad p-Value =1 o
0.94- 1
= [y]] QA-Mvtx: combined Chi2/nDoF = -0 / 54, and combined p-Value =1
=[] QA-Tpc: combined Chi2/nDoF = -0/ 56, and combined p-Value = 1 4 o082 ]
® [ QA-tracking : combined Chi2/nDeF = 0.0956583 / 26, and combined p-Value = 1 pg bbb
. - . =) 0 5 10 15 20 25 30 35 40 45 50
=[] QA-vertexing : combinad Chi2/nDoF = 330 / 98, and combined p-Value = 6.83194e-27 10 1 10
- . Truth p,_ [GeVi Truth Truth p. [GeV/
e Trackmg QA at low occupancy: build is SUCCESS ruth py [GeVic] uth m Pr [GeViel
[l QA-Intt : combined Chi2/nDoF = 0.406392 / 72, and combined g
[l QA-Mvtx : combined Chi2/nDoF = 0.0664111 bined p-Value =1 ) :
/ 56, and combined p-Value =1 Pr resolution and IlneShape
m QA-tracking : cd ed Chi2/nDoF = 0.297808 / 42, and combined p-Value = 1
OAGASimulationTracking: 0.0 - 1.0 GeVie QAGASimulationTracking: 1.0 - 5.0 GeVie GAGASimulationTracking: 5.0 - 10.0 GeVie QAG4SimulationTracking: 10.0 - 20.0 GeVie
_ ¥mbined Chi2/nDoF = 150.141 / 98, and combined p-Value = 0.000556263 M Reterence —4— MNew KS-Test Pa0 363 .F!slalenw + N!w KS-Test P=0.006 M Reterence —4— M Aeterence —4—
° sys‘tem gee-8.3, build new : run the default EICDetector macro: build is SUCCESS, output B R

o system gcc-8.3, build new : run the default fsPHENIX macro: build is SUCCESS, output
o system gec-8.3, build new : run the default sSPHENIX macro: build is SUCCESS, output
e system gcc-8.3 , build new : Valgrind test: build is UNSTABLE, [y]valgrind report
- Build with configuration of x8664_s17 / clang is SUCCESS, [y]clang report (full)/(new), build log

o ) . . 7 08 09 1 11 12 13 [EREFIEE] 07 08 09 1 11 12 13 1o 12 13
. el 2l Build with configuration of x8664_s17 / new is SUCCESS, [i] Compiler report (full)/(new), build log Recop,Tuthp, Roco p,/Truh . Recop,/Tun p,_ Reco p,/Trun p,
build si id wi ;
. Build with configuration of x8664_s17 / scan is SUCCESS, [j]scan-build report (full)/(new), build log QAGESimulationTracking: 20.0 - 30.0 GeV/c QAG4SimulationTracking: 30.0 - 40.0 GeVic QAG4SimulationTracking: 40.0 - 45.0 GeVic QAG4SimulationTracking: 45.0 - 50.0 GeVic
—= Ml Reterance —$— New: KS-Test Pu0.016 M Reterence —4— New: KS.Tast Pu0 003 M Relerance —4— W Ruterance ——
o BRI cpo-check is SUCCESS, [ cppcheck report (full)/(new) T T ‘ T . :

=003

Automatically generated by sPHENIX Jenkins continuous integration

SPHE@
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https://github.com/sPHENIX-Collaboration/coresoftware/pull/1057#issuecomment-762595568
https://nbviewer.jupyter.org/github/sPHENIX-Collaboration/QA-gallery/blob/jenkins-sPHENIX-test-tracking-low-occupancy-qa-689-test-tracking_Event300_Sum10/QA-tracking.ipynb
https://github.com/sPHENIX-Collaboration/QA-gallery

Expect more QAs

» More QA checks and plots

» Weekly checks of longer-run jobs,
e.g. test beam-base validation,

entire jet sample

» Readback of production data,
reproducibility of analysis

nnnpxlﬁ(nzu
NATIOV_N- L LABORATORY

DCA QA - Pull request 259

https://github.com/sPHENIX-Collaboration/macros/pull/259

Thomas Marshal
(When developing:

QAG4SimulationTracking: 8.0 - 16.0 GeV/c
B Reference —$— New: KS-Test P=1.000

10%

10}

-0.01 -0.005 0 0.005 0.01
DCA (r ¢) [cm]

QAG4SimulationUpsilon: Electron lineshape

.Reference —+— New: KS-Test P=0.879
| T [ T ‘ LI | LI [ T T T ‘ T |

" Ogpp = 1.30 £0.03 % 1
102? Cpipret = 1-39 £ 0.04 % . E

Hl ‘||||||\||'|“Hm |

0 02 04 06 08 1
Reco p T/T ruth P,

incoming grad student @ UCLA)
Mean and sigma, DCA (r ¢) [cm] :

[:lReference + New

'—' VAV Ir T T v =
: 0.008"
< 0.008"
§ 0.004- 7k
3 0.002-
-+ o
A g
©-0.002
<-0.004" ]
S 0008 :
3-0.006 J

-0.008] - E

—0_01_ - — Aol L L]
107 1 10
Truth p_ [GeV/c]

P4

QAG4SimulationUpsilon: Y — e*e’ lineshape

.Reference —+— New: KS-Test P=0. 933
T I ‘ L ‘ T T T 1T ‘ T

—y
o
o

" 0,,=101.2+6.6 MeV
 Gyg e = 113.5£7.9 MeV

Pair count / bin
B (2] (0]
2

n
IO\

85 95 10

Reco Invariant Mass [GeV/c"2]

9
12


https://github.com/sPHENIX-Collaboration/macros/pull/259

Exa pl ° ttps// bVIE\Ne lupvte .0 g/g|t Ub/sFHENIX-CO“abO atior /QA'ga“e y/blob/le kl s-SPHENIX-test-

tracking-low-occupancy-ga-689-test-tracking Event300 Sum10/QA-tracking.ipynb

» Currently use free cloud storage ~/UPY¢’ e = e s
and render

° Storage : O o
https://github.com/sPHENIX-

Collaboration/QA-gallery
° Limited 1GB f
LI m Ite 1 B ree Tracking QA at low occupancy
H H H Low occupancy tracking QA concists full tracker + reconstruction of events with 20 =", 20 and one T(15) — e*e . Please note the calorimeters
° A b O u t O n e ye a r O p e ra t I O n fl I I S It u p are disabled to improve execution speed. which also removed some of the correlatei! albedz background for the tracker.

The source code of the macro can be found at hitps://github. comisPHENIX-Collaboration/macrositree/QA-tracking-low-occupancy, or comparing_it to the

© Re n d e r : master branch.
* Free service at nbviewer.jupyter.org BYROOT env check

For the result HTML page:

| Click here to toggle on/off the raw code. |

Welcome to JupyROOT 6.22/82

} N O g u a ra nte e t h e S e re p O rtS via sSPHENIX software distribution at /var/1ib/jenkins/workspace/sPHENIX/Build-Master-gcc8@d/build/new/install.1
WOUId be available fOr history Plotting source code
t ra C i n g fe W ye a rlS I a t e r View the source code repository at hittps /github com/sSPHENIX-Collaboration/QA-gallery. git

Bno}mﬁz’m
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https://github.com/sPHENIX-Collaboration/QA-gallery
https://nbviewer.jupyter.org/github/sPHENIX-Collaboration/QA-gallery/blob/jenkins-sPHENIX-test-tracking-low-occupancy-qa-689-test-tracking_Event300_Sum10/QA-tracking.ipynb
https://nbviewer.jupyter.org/github/sPHENIX-Collaboration/QA-gallery/blob/jenkins-sPHENIX-test-tracking-low-occupancy-qa-689-test-tracking_Event300_Sum10/QA-tracking.ipynb
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Request and discussions

» For Jenkins QA report archival:
Nbviewer hosting with SDCC GitTea, or other SDCC publication site

° i.e. moving one of these link to completely SDCC hosted:

https://nbviewer.jupyter.org/github/sPHENIX-Collaboration/QA-gallery/blob/jenkins-sPHENIX-test-tracking-low-occupancy-ga-689-test-
tracking Event300 Sum10/QA-tracking.ipynb

» SDCC notebook binder?
° Open one above notebook directly on SDCC JupyterHub
o Rerun by user interactively when needed
» Plug-ins
o Example contrib-nbextensions: TOC2
o Example HEP specific extensions: SROOT
» Dynamic kernelling
o sPHENIX kernel now fixed to use newest build

o However, we generate a software snapshot every week as well as production
builds. Nice the kernel can be configurable dynamically to select those builds

o Note this is not a problem for JupyterLab via sPHENIX Singulartiy container, as
user select build first before launching JupyterLab

» Major version upgrade
o JupyterLab @ SDCC is two major version behind latest

Bnogxﬁz"au
NATI ON L LABORATORY

Example histogram

gauss
Entries 5000
Mean 0.008147
Std Dev  1.015

@
(=]

s @ ® © N B
. s 8 3 8 8 3
SETTTTT TTT [T T[T [T [T 17T

n
(=]

(=)

SDCC: /u@b/software/ jupyter/kernels/sphenix-—
root/kernel. json
{
"language": "c++",
"display_name": "sPHENIX ROOT C++",
"argv": [
"/udb/software/ jupyter/bin/sphenix_setup.sh",
Il_mll ,
"JupyROOT . kernel .rootkernel",
Il_fll ,
"{connection_file}"

Jin Huang <jhuang@bnl.gov> SDCC discussion
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https://github.com/jupyter/nbviewer
https://nbviewer.jupyter.org/github/sPHENIX-Collaboration/QA-gallery/blob/jenkins-sPHENIX-test-tracking-low-occupancy-qa-689-test-tracking_Event300_Sum10/QA-tracking.ipynb
https://jupyter-contrib-nbextensions.readthedocs.io/en/latest/nbextensions/toc2/README.html
https://root.cern.ch/notebooks/HowTos/HowTo_ROOT-Notebooks.html
https://github.com/sPHENIX-Collaboration/Singularity
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sPHENIX Software Repo.

Detector Design

Open source @ GitHub %

https://github.com/sPHENIX-Collaboration/

Core software: 200k line of code

Analysis:

59k line of code

- G4 Simulation

—> Digitization

Real Data

Reconstruction

Jin Huang <jhuang@bnl.gov>

Adca2d (cm)

b-jet purity

0.005¢
0.00451
0.008F
000357
E e  MAPS(3)+INTT(4)+TPC(60)
0.0035;
0.0025 pr=0.5-1.0GeV/ic  Opca =40 pm
Fe pr=1.0-2.0GeV/ic Opca=25um
0.0021- o pr>2.0 GeVic Opca =17 um
0.0015;— "-s.
0.001- s P
0.0005"-
=R I PN B P P B
% 510 15 20 25 30 35 40

pr (GeV/c)

without calibration
with calibration

ST T T I I T I I I
[RRAL RRRY LR R LR R R LA L

A

]
0? 75 8 85 9 95 10 105 11

- p+p, 10 weeks

F 0,5 =80 = 1.4 MeV

invariant mass (GeV/c?)

09 Pythia8 p+p 200 GeV 3
0.8 Tower Jet, p, > 20 GeV El
07 SPHENIX GEANT4 tracking =
MAPS+IT+TPC 3

06 3
05 Large DCA methods: -
04 =
one track cut 3

0.3 two track cut E|
0.2 three track cut E
0.1 3

% 0.2 04 05 08 1

b-jet efficiency

SDCC discussion
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https://github.com/sPHENIX-Collaboration/

Main repository activities
https://github.com/sPHENIX-Collaboration/

© sPHENIX-Collaboration / coresoftware December 11, 2018 - January 11, 2019 Period: 1 month v

£ abinashpun / coresoftware

adfrawley / coresoftware

P liuk / coresoftware Ovsaview
.. belmonrj / coresoftware
@8 blackeathj / coresoftware 10 Active Pull Requests 0fetive Issues
= bogui56 / coresoftware
& carlosperezlara / coresoftware 110 vo ®0 ®0
¥ Chongk / coresoftware Merged Pull Requests Proposed Pull Requests Closed Issues New Issues
W damcglinchey / coresoftware
B iy estss AR Excluding merges, 6 authors have pushed 54
i ks ol commits to master and 54 commits to all @
2 dmgilman / coresoftware branches. On master, 365 files have changed and 10 I
) there have been 27,380 additions and 11,253 I ooy e

FrancescoVassalli / coresoftware

dvperepelitsa / coresoftware -
: i deletions. ETDE ®

gmitsuka / coresoftware i1 10 Pull requests merged by 6 people

B GuannanXie / coresoftware
3 . #538 Changes for ROOT6 a day ago

& HaiwangYu / coresoftware

hvannieuwenh / coresoftware #537 Testing sSPHENIX Jenkins continuous integration a day ago
@ ibromberg / sphenix_coresoftware
- jdosbo / coresoftware :vSSS Tracking ization and ization 3 days ago

jinlong1810 / coresoftware

#536 Change genfit for rooté 8 days ago

JinsTest / coresoftware

jlabounty / coresoftware #534 adding const access function for cluster/tower containers. 14 days ago
&) johnlajoie / coresoftware

3 20 days

W kurthill / coresoftware 33 Add E864 (cut) module forward EMCal 20 days ago
) mccumbermike / coresoftware
. / #532 Tpc sims reorganization - clang-format 22 days ago .
14 mehiu-bnl/ coresoftware https://github.com/sPHENIX-

mckinziebrandon / coresoftware #529 Tpc sims reorganization 22 days ago

Collaboration/coresoftware/pulse/monthly

mpurschke / coresoftware
#531 prepare for Debug build 25 days ago
msar15 / coresoftware

nfeege / sPHENIX-coresoftware

[VEIGTR N 530 Better treatment of reconstructed jet mass. on Dec 11, 2018
! phyxch / coresoftware X

" pingwong / coresoftware 60

a

pinkenburg / coresoftware

pragarg / coresoftware 40
isbeck / coresoftware 20
BROOKHALAEN 3 e 1.1l hil I Ll [
NATIONAL LABORATORY i e et - . Im_ O "aa || . III-I in - Il_ll_ I SDCC discussion

0114 02/04 02/25 03/18 04/08 04/29 0520 06/10 07/01 07/22 0812 0902 0923 1014 11/04 1125 12116 01706

Y mitay958 / coresoftware

i


https://github.com/sPHENIX-Collaboration/
https://github.com/sPHENIX-Collaboration/
https://github.com/sPHENIX-Collaboration/coresoftware/pulse/monthly

Questions and solutions

You might had these questions:

» When did jet energy scale changed?

» Did the code run slower/faster recently?

» Would my pull request break the sPHENIX build?

» | build this new module, 4 e \
may | have some suggestion? ? ?

Our new solution:

A )
» Implementing continuous integraMENlX software

» Automatically run compile, QA, and code analysis for new
GitHub pull request. Report accessible with RCF SSO.

» Regularly test/archive default setups

Bnopxﬁz"au
NATI ON L LABORATORY

Jin Huang <jhuang@bnl.gov> SDCC discussion
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Pull request checks

https://github.com/sPHENIX-Collaboration/coresoftware/pulls

i1 50pen + 509 Closed Author ~ Labels ~ Projects ~ Milestones « Reviews ~ Assignee ~ Sort ~
11 Testing sSPHENIX Jenkins continuous integration Cl-build-root6-PASS LI1

Cl-calo-QA-PENDING | Ci-cpp-check-PENDING [« """ Ci-valgrind-PENDING

#537 opened 3 dayglago by blackcathj

i central membrane v Cl-build-new-PASS Cl-build-root6-PASS Cl-calo-QA-AVAILABLE L1

LABLE |Cl-release Cl-valgrind-AVAILABLE |t st and suggestion welcomed

30, 2018 by blackcathj

11 TPC with a ri
Cl-cpp-check-A
#509 opened o

1 Preparing rimeter tower geometry for clusf |ng M
#411 opened 13, 2018 by blackcathj

1 Tower E Cut and Tower Energy Scale pr/ ) Jet Finder v/ L1
#368 open t 18, 2017 by Songkyolee

Il Event

#194 op 18, 2016 by sookhyun

On-going checks j Passed checks Report available ]

Bnnpxlﬁam
NATIOV_N- L LABORATORY
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https://github.com/sPHENIX-Collaboration/coresoftware/pulls

Would my pull request break the sPHENIX build?

https://github.com/sPHENIX-Collaboration/coresoftware/pull/509#issuecomment-452144033

-=~=@ sPHENIX-bot commented 2 days ago Member Re ports automatica”y post to pu” request
Build & test report Also sent to email list:
Report for commit 1b4aBea3f7796174d30b73¢37b5f8BecbAce019: https://lists.bnl.gov/mailman/listinfo/sphenix-github-|

o EREREEESLEN builds and tests overall are SUCCESS.

. Build with configuration of new is SUCCESS

. Build with configuration of roots is SUCCESS

. Calorimeter QA: build is SUCCESS, [ QA report
. cpp-check on coresoftware: build return code 0, Mmp—check report é Pa S Se d te Sts
. run the default SPHENIX macros build is SUCCESS, £ output files
. Valgrind test: build is SUCCESS, [valarind report

Automatically generated by sSPHENIX Jenkins continuous integration

) ¥
sPHERNIX @ Jenkms

==~=® sPHENIX-bot commented 2 minutes ago Member

Build & test report

Report for commit 2ce16cbb6d11949b44d64fbe0a4727a077165701:

Fa i Ied te Sts 9 o EEEMETUER byilds and tests overall are FAILURE.

. Build with configuration of roote is SUCCESS
. cpp-check on coresoftware: build return code 0, MCpp-check report

Automatically generated by sPHENIX Jenkins continuous integration

|
sPHERIX Jenkms

JinH <jhuang l.gov> SDCC discussion
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https://github.com/sPHENIX-Collaboration/coresoftware/pull/509#issuecomment-452144033
https://lists.bnl.gov/mailman/listinfo/sphenix-github-l

Behind the scene

https://github.com/sPHENIX-Collaboration/coresoftware/pull/509#issuecomment-452144033

-=~=® sPHENIX-bot commented 2 days ago Member

Build & test report

o e S » Run pipelines of tests

BB i rd s o s » On a dedicated 32-core server

= > Reproduce RCF env with sPHENIX
Singularity container

. cpp-check on coresoftware: build return code 0, mcpp—check report
. run the default SPHENIX macro: build is SUCCESS, [y output files

o EREREEERED Vol grind test: build is SUCCESS, [ valgrind ‘ \
algrind test: build is [l valgrind report s https://github.com/sPHENIX-Collaboration/singularity

Start Initialize Git Checkout cpp-check sPHENIX-Build Test End

——0 O\O/Q @—

test-calo-single-

1 "
Start Initialize ContainerCheck Git Checkout Build End e ) et
@] ° ° ° @_H test-default
Build-Test
S g W
ho_) test-default-
valgrind
Build-Test-
ROOT6
cpp-check

Bnnpxﬁzls
NATlO_NJ L LABORATO
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https://github.com/sPHENIX-Collaboration/coresoftware/pull/509#issuecomment-452144033
https://github.com/sPHENIX-Collaboration/singularity

Did the code run slower
recently?

https://github.com/sPHENIX-Collaboration/coresoftware/pull/509#issuecomment-452144033

-v--r@ sPHENIX-bot commented 2 days ago Member

Build & test report
Report for commit 1b4a8ea3f7796174d30b73¢37b5f88ccb4ce019e:

o RECIEEEUN builds and tests overall are SUCCESS.

. Build with configuration of new is SUCCESS

. Build with configuration of reets is SUCCESS
« BEEREEEUN Calorimeter QA: build is SUCCESS,

Py build

LRSSl cpp-check on coresoftware: build return code 0, MR

I build pascing R R VY S R S Rt P TI

Stage View
https://web.racf.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-ga/

Declarative:

Prebuild- - . [+ . Declarative:
Checkout rebul Initialize Git Checkout sl Test-e- Test-pi+ html-report eclara Inre
scM Cleanup reference Post Actions
356ms 2s 3s 4s 522ms 20min 28s 22min 9s 158 322ms
Jan 08 N
36oms 2s 2s 3s 524ms
1036
Jan 09 @ - - . - : : o anq
Changes 322ms 1s 2s 3s 603ms 22min 57s 24min 20s 135 323ms
03:50
@
Jan 08 50 i i ~ ) L . . . -
418ms 2s 3s 4s 520ms 22min 34s 24min 43s 333ms
IVl commits
Jan 08 L o] : . 2 . =
: hang 349ms 1s 25 3s 523ms 22min 42s 25min 12s 8s 337ms
03:50

@
Bnn ﬂ E" 7 cran ° 342ms 2s 3s 6s 564ms 23min 9s 24min 51s 18s 334ms

19:45
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https://github.com/sPHENIX-Collaboration/coresoftware/pull/509#issuecomment-452144033
https://web.racf.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-qa/

When did jet energy scale
changed?

https://github.com/sPHENIX-Collaboration/coresoftware/pull/509#issuecomment-452144033

-v--r@ sPHENIX-bot commented 2 days ago Member

Build & test report
Report for commit 1b4a8ea3f7796174d30b73¢37b5f88ccb4ce019e:

« EEREEEUEN builds and tests overall are SUCCESS.

. Build with configuration of new is SUCCESS

. Build with configuration of roots Js.SLICCESS

. Calorimeter QA: build is SUCCES mOA report

o WEEREEEENEN cpp-check on coresoftware: build return code 0, [l cPp-check t
I 5uild passing [P AT S T W PP E v

Back to #13 |index

Tota Tower 5x5 sum /€, ,,
o

QA output T
gallery

Count  vack /80
Ceunt  oweet /i

electron pion

* https://github.com/sPHENIX-Collaboration/coresoftware/pull/104
* https://github.com/sPHENIX-Collaboration/coresoftware/pull/105
* https://github.com/sPHENIX-Collaboration/coresoftware/pull/107

nnnpxﬁam
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https://github.com/sPHENIX-Collaboration/coresoftware/pull/509#issuecomment-452144033
https://github.com/sPHENIX-Collaboration/coresoftware/pull/104
https://github.com/sPHENIX-Collaboration/coresoftware/pull/105
https://github.com/sPHENIX-Collaboration/coresoftware/pull/107
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When did jet energy scale

changed?

Back to #13 |index

e

-200

—— [— -
QA output " ! ‘ 3
H H
gallery
https://web.racf.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-qa/13//QA 20Report/
electron k pion
Back to #13 |index
HCALOUT XY projection HCALOUT RZ projection HCALOUT shower lateral projection (last primary) HCALOUT shower lateral projection (last primary)
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https://web.racf.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-qa/13/QA_20Report/

When did jet energy scale
changed?

Back to #13 |index

Tower 515 um €,

QA output T

i,
]
¥
1

gallery

https://web.racf.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-qga/13//QA 20Report/

electron \ pion N

Back to #13 [index |
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https://web.racf.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-qa/13/QA_20Report/

May | have some suggestion on

my code?

https://github.com/sPHENIX-Collaboration/coresoftware/pull/538#issuecomment-452992916

-wr@ sPHENIX-bot commented 2 days ago Member

Build & test report
Report for commit 1b4aBea3f7796174d30b73c37b5f88ccb4ce019e:

o WEEREEEWN builds and tests overall are SUCCESS.

. Build with configuration of new is SUCCESS

. Build with configuration of roote is SUCCESS

. Calorimeter QA: build is SUCCESS, [[;] QA report

. cpp-check on coresoftware: build return code |, mcpp-check report
. run the default sPHENIX macro: build is SUCCESS, [Ty output files

Cppcheck Results
Summary

Severity Count Delta
Error 31
Warning 271 +10
Style 0
Performance 132
Portability 0
Information 0

No category Q

Total 434 +10
Cppcheck Engine
[1.83]

Details

Show issues highlighted on a single page

al
new and solved
new

solved
. Va\grmd test: build is SUCCESS, [, valgrind report —_—
State File Line Severity
. new coresoftware/offline/packages/trackreco/PHRaveVertexing.C 89  warning
Automatically generated by sPHENIX Jenkins continuous integration
) . new coresoftware/offline/packages/trackreco/PHGenFitTrkProp.C 975 warning
SPHERIX Jenkins
new coresoftware/offline/packages/trackreco/PHGenFitTrkProp.C 121 warning
new coresoftware/offline/packages/trackreco/PHHoughSeeding.C 114 warning
new coresoftware/offline/packagesi/trackreco/PHHoughAllInOne.C 3156 warning
new coresoftware/offline/packages/trackreco/PHGenFitTrkProp.C 1252 warning
153 }
154
155 void PHPy6ParticleTrigger::AddParticles(std::string particles) {
156  std::vector<int> addedParts = convertToInts(particle|
157 _theParticles.insert(_theParticles.end(),addedParts.| passedByValue: Function parameter 'particles’ should be passed by reference.
158 }
159 Parameter 'particles' is passed by value. It could be passed as a (const) reference which is usually faster and recommended in C++.
160 void PHPy6ParticleTrigger::AddParticles(int particle)

161  _theParticles.push_back(particle);
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https://github.com/sPHENIX-Collaboration/coresoftware/pull/538#issuecomment-452992916

More checks ...

https://github.com/sPHENIX-Collaboration/coresoftware/pull/538#issuecomment-452992916

sPHENIX-bot commented 2 days ago Member

Build & test report

Report for commit 1b4a8ea3f7796174d30b73c37b5f88cchdce019e:

o BRIEREEEEREN builds and tests overall are SUCCESS.

. Build with configuration of new is SUCCESS

. Build with configuration of reots is SUCCESS

. Calorimeter QA: build is SUCCESS, [ QA report

. cpp-check on coresoftware: build return code 0, mcpp—check report
. run the default SPHENIX macro: build is SUCCESS, [y output files

. Va\grmd test: build is SUCCESS, mvalgrind report

Automatically generated by sPHENIX Jenkins continuous integration

) .
SPHE@ @ Jenkins

BRO AAUEN

NATIONAL LABORATORY

< Build #14 (Jan 7, 2019 6:16:03 PM)

PR #509: TPC with a rigid central me... / sSPHENIX/Build-Master.#29

o N Build Artifacts

[[] G4sPHENIX.root_g4cemc_eval.root 228.86 KB+ view
[7] G4sPHENIX.root_g4hcalin_eval.root 7210 KB 5= view
[[] G4sPHENIX.root_g4hcalout_eval.root 73.37 KB s view
[[] G4sPHENIX.root_g4jet_eval.root 54.55 KB s view
[7] G4sPHENIX.root_g4svix_eval.root 1.08 MB &= view
[*] test-default.md 453 Bz view

Valgrind Process Details

back to processes overview

root.exe (process 160260)

Valgrind arguments -V
--num-callers=30
--leak-check=full
--error-limit=no
--log-file=Fun4All_G4_sPHENIX.valgrind
--xml=yes
--xml-file=Fun4All_G4_sPHENIX.valgrind.xml
--leak-resolution=high

Target arguments -b
-q
Fun4All_G4_sPHENIX.C(2)

Parent process 160258

Child processes

Uninitialized condition errors 767

Memory leak errors (definitely lost) 1972 (2284603 bytes)

Memory leak errors (possibly lost) 151 (86555728 bytes)
total 2890

Uninitialized Condition: An uninitialised-condition use error is reported when a condition depends on uninitialised values. (Valgrind Manual)

1D Error

0x0 Conditional jump or move depends on uninitialised value(s)
0x1 Conditional jump or move depends on uninitialised value(s)
0x2 Conditional jump or move depends on uninitialised value(s)
0x3 Conditional jump or move depends on uninitialised value(s)

Jin Huang <jhuang@bnl.gov>
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https://github.com/sPHENIX-Collaboration/coresoftware/pull/538#issuecomment-452992916

Jenkins dashboard

https://web.racf.bnl.gov/jenkins-sphenix/view/sPHENIX%20Pipelines/

.
Build history

Job
sPHENIX » test-default-valgrind-pipeline

SPHENIX » test-default-pip
sPHENIX » test-calo-single-qga

SPHENIX » Build-Master 40 - root6 - ori

SPHENIX » Build-Master 39 - new - origin/pr/537/merge

eSoftware_PullRequest 11 -
SPHENIX » test-default-valgrind-pipeline
sPHENIX » t fault-pipeline

sPHENIX » test-calo-single-ga

SPHENIX » Build-Master 38 - rooté - orig|
SPHENIX » Build-Master 37 - new - origin/master
sPHENIX » sSPHENIX_CoreSoftware_PullReqi

master

SPHENIX » sSPHENIX_CoreSoftware_PullRequest 9 -
origin/pr/535/merge

BRO MAUEN

L LABORATORY

Stages

Declarative: Checkout SCM Prebuild-Cleanup Initialize Git Checkout

Declarative: Checkout SCM Prebuild-Cleanup Initialize Git Checkout

Declarative: Checkout SCM  Prebuild-Cleanup  Initialize  GitCheckout  Copyreference  Test-e-

Declarative: Checkout SCM Initialize Git Checkout cpp-check SPHENIX-Build Test test-default

gle-ga Declarative: Post Actions

Declarative: Checkout SCM Initialize Git Checkout cpp-check SPHENIX-Build Test test-calo-single-ga

Declarative: Checkout SCM Initialize ContainerCheck Git Checkout Build Build-Test cpp-check

test-default-valgrind

Build-Test-ROOT6

Declarative: Checkout SCM Prebuild-Cleanup Initialize Git Checkout Test report Declarative: Post Actions

Declarative: Checkout SCM Prebuild-Cleanup Initialize Git Checkout Test report Declarative: Post Actions

Declarative: Checkout SCM Prebuild-Cleanup Initialize Git Checkout Copy reference Test-e- Test-pi+ html-report

Declarative: Post Actions
Declarative: Checkout SCM Initialize Git Checkout cpp-check sPHENIX-Build Test

calo-single-ga Declarative: Post Actions
Declarative: Checkout SCM Initialize Git Checkout cpp-check SPHENIX-Build Test test-default
test-calo-single-ga Declarative: Post Actions
Declarative: Checkout SCM Initialize ContainerCheck Git Checkout Build cpp-check Build-Test
Declarative: Post Actions

Declarative: Checkout SCM Initialize ContainerCheck Git Checkout Build cpp-check Build-Test

Declarative: Post Actions

test-default-valgrind

test-default-valgrind

Build-Test-ROOTé

Jin Huang <jhuang@bnl.gov>

test-default-valgrind

Commits

noreply Update README.md

noreply Update README.md

Build
18

19

18

40

o

Finished Duration
2019-01-09 Oms
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SDCC discussion
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https://web.racf.bnl.gov/jenkins-sphenix/view/sPHENIX%20Pipelines/

Need your help

Tracking QA modules - plots
Jet samples to run/archive jet QA
Summarize QA results, e.g. KS-tests

Add more checks
o Pull request check (~100 CPU-hr)
o Weekly checks (~1000 CPU-hr)

Suggestions welcomed
o At Tue sim./software meeting: https://indico.bnl.gov/category/88/
o At email list: sphenix-software-lI@lists.bnl.gov.
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