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 JupyterLab has been gain popularity for final stage 
analysis interface

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

 Thanks to your support, sPHENIX C++ and Python kernel 
also install in SDCC HTC JupyterHub, available for using 
SDCC resource via web interface

 Tutorials available [next page]
 However, given the heavy development stage of 

ROOT+JupyterLab, we decided to not to actively pushing 
collaborator to use JupyterLab
(e.g. crash with macro bug is hard to trace)

 Meanwhile, a new use case in daily operation come up 
in Jenkins QA report [next section]

 And user participation may ramp up significantly as 
sPHENIX collect data and going to analysis stage
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SDCC HTC JupyterHub
Kernel menu

Courtesy: PyHEP

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


 SDCC JupyterHub has been available 
for sPHENIX collaborator with 
Tutorials: 

 https://github.com/sPHENIX-
Collaboration/tutorials/tree/master/Ju
pyterLab

 https://indico.bnl.gov/event/7254/
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https://github.com/sPHENIX-Collaboration/tutorials/tree/master/JupyterLab
https://indico.bnl.gov/event/7254/


 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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https://nbviewer.jupyter.org/github/sPHENIX-Collaboration/analysis_tpc_prototype/blob/master/fnal_2019/dEdx/main.ipynb


 Notebooks not disclosed 
outside EIC project

 Mix of Pandas, PyROOT
and ROOT-clang code

 Presented in EIC YR 
workshops and detector 
workshops, e.g.
https://indico.jlab.org/ev
ent/400/contributions/65
40/
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https://indico.jlab.org/event/400/contributions/6540/


QA checks in sPHENIX Jenkins Continuous 
Integration (CI)
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 Jenkins CI: watch over new pull request for code 
quality and software reproducibility 

 Why Jenkins: 
◦ Supported by SDCC, and dedicated nodes with O(100) CPU 

O(200) GB memory : Thank you!

◦ Widely used tool and avoid vendor lock to GitHub/GitLab

◦ Highly configurable to run complex custom builds

 Two main development campaigns
◦ 2018 x-mas holiday: initial introduction [62th GM]

◦ 2020 x-mas holiday: upgrade infrastructure [this update]
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https://indico.bnl.gov/event/5577/#23-continuous-build-of-sphenix
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 Checked every Pull Request (PR) 
since 2019 and daily checks
◦ O(100) CPU-hour test for each PR

◦ Built sPHENIX code O(4000) times

◦ O(2000) simulation QA tests

◦ O(2000) cpp-checks

 Automatically builds the Doxygen
code reference for sPHENIX (and EIC)

 Checks validity of sPHENIX 
containers for offsite computing
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Main Jenkins server loads over last 12 month

Introduction of 
tracking QA suites

Switch to ACTS and 
rebuild of macro setup 

broke QA chain

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
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Our own GitHub App

Brought online a 64-CPU dedicated 
computing node: 

GitHub Checks API

Yesterday: Start 
checking 3PRs

Tops 64 CPUs

https://github.com/apps/sphenix-jenkins-ci
https://github.com/sPHENIX-Collaboration/coresoftware/pull/1054/checks
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Updated all checks supporting new 
macro and ACTS

New representation for QA reports based on 
Jupyter notebooks [new GitHub repo]

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


 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
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DCA QA - Pull request 259
https://github.com/sPHENIX-Collaboration/macros/pull/259

Thomas Marshal 
(When developing: 

incoming grad student @ UCLA)

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


 Currently use free cloud storage 
and render
◦ Storage : 

https://github.com/sPHENIX-
Collaboration/QA-gallery
 Limited 1GB free

 About one year operation fills it up

◦ Render:
 Free service at nbviewer.jupyter.org

 No guarantee these reports 
would be available for history 
tracing few years later
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Example: 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
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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 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-qa-689-test-
tracking_Event300_Sum10/QA-tracking.ipynb

 SDCC notebook binder? 
◦ Open one above notebook directly on SDCC JupyterHub
◦ Rerun by user interactively when needed

 Plug-ins
◦ Example contrib-nbextensions: TOC2
◦ Example HEP specific extensions: jsROOT

 Dynamic kernelling
◦ sPHENIX kernel now fixed to use newest build
◦ However, we generate a software snapshot every week as well as production 

builds. Nice the kernel can be configurable dynamically to select those builds
◦ Note this is not a problem for JupyterLab via sPHENIX Singulartiy container, as 

user select build first before launching JupyterLab

 Major version upgrade
◦ JupyterLab @ SDCC is two major version behind latest
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SDCC:/u0b/software/jupyter/kernels/sphenix-
root/kernel.json
{
"language": "c++",
"display_name": "sPHENIX ROOT C++",
"argv": [
"/u0b/software/jupyter/bin/sphenix_setup.sh",
"-m",
"JupyROOT.kernel.rootkernel",
"-f",
"{connection_file}"
]
}

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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Open source @ 
https://github.com/sPHENIX-Collaboration/
Core software: 200k line of code
Analysis:            59k line of code

SDCC discussionJin Huang <jhuang@bnl.gov> 17

→ G4 Simulation 
→ Digitization

Reconstruction           
Real Data

Detector Design 

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

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


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?
 I build this new module, 

may I have some suggestion? 

Our new solution:

 Implementing continuous integration for sPHENIX software
 Automatically run compile, QA, and code analysis for new 

GitHub pull request. Report accessible with RCF SSO.
 Regularly test/archive default setups
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https://github.com/sPHENIX-Collaboration/coresoftware/pulls

On-going checks Passed checks Report available

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

Reports automatically post to pull request
Also sent to email list: 
https://lists.bnl.gov/mailman/listinfo/sphenix-github-l

Failed tests →

← Passed tests

https://github.com/sPHENIX-Collaboration/coresoftware/pull/509#issuecomment-452144033
https://lists.bnl.gov/mailman/listinfo/sphenix-github-l
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https://github.com/sPHENIX-Collaboration/coresoftware/pull/509#issuecomment-452144033

 Run pipelines of tests
 On a dedicated 32-core server
 Reproduce RCF env with sPHENIX 

Singularity container

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

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

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

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


SDCC discussionJin Huang <jhuang@bnl.gov> 25

https://web.racf.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-qa/13//QA_20Report/

https://web.racf.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-qa/13/QA_20Report/
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https://web.racf.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-qa/13//QA_20Report/

https://web.racf.bnl.gov/jenkins-sphenix/job/sPHENIX/job/test-calo-single-qa/13/QA_20Report/
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https://github.com/sPHENIX-Collaboration/coresoftware/pull/538#issuecomment-452992916

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

https://github.com/sPHENIX-Collaboration/coresoftware/pull/538#issuecomment-452992916
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https://web.racf.bnl.gov/jenkins-sphenix/view/sPHENIX%20Pipelines/

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


 Tracking QA modules → plots
 Jet samples to run/archive jet QA
 Summarize QA results, e.g. KS-tests
 Add more checks
◦ Pull request check (~100 CPU-hr) 
◦ Weekly checks (~1000 CPU-hr)

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

SDCC discussionJin Huang <jhuang@bnl.gov> 30

https://indico.bnl.gov/category/88/
mailto:sphenix-software-l@lists.bnl.gov

