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XENON Family:
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The XENONNT Experiment:




The XENONNT Experiment:

arxiv:1703.09144
ATLAS Fact Sheer, Atlas Collaboration
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https://arxiv.org/abs/1703.09144
https://cds.cern.ch/record/1457044/files/ATLAS%20fact%20sheet.pdf

Processing software

~10 MB/hr

~1 GB/hr

~100 GB/hr
Data size

A

processing
chain

v

O rrr

Event-
processing

o rir

DAQReader

KA
_—
C
#A
— 7‘t



rocessing software

_1omp/hr MW w— Changes in processing

processing | processing -/ settings tracked per data-type

chain data never
reprocessed

+ High level data regularly
processed for: PMT gains,

corrections, etc.

~1 GB/hr

Two types of configuration

1 sets:
“ , for fast monitoring

and immediate feedback
: for science
publications

~100 GB/hr
Data size '




XENON software

Data processing: Data management: Simulation:
* Fully in Python  Python + GEANT4

* Fully in Python



https://github.com/AxFoundation/strax
https://github.com/XENONnT/straxen
https://rucio.cern.ch/
https://github.com/XENONnT/admix
https://github.com/XENONnT/WFSim
https://github.com/XENONnT/mc

XENON software

Data processing: Data management: Simulation:
* Fully in Python * Fully in Python  Python + GEANT4

docker }

_ docker



https://github.com/AxFoundation/strax
https://github.com/XENONnT/straxen
https://rucio.cern.ch/
https://github.com/XENONnT/admix
https://github.com/XENONnT/WFSim
https://github.com/XENONnT/mc
https://github.com/XENONnT/base_environment
https://github.com/XENONnT/montecarlo_environment

Data processing:

Split between: oY%
= general & optimized code (Strax)

= detector specific software
(Straxen)

Continuous integration for
testing:

= Github actions

= Many more

The core code is public coverage [63%
Analyses & detector oypi V183
conditions private docs [PEESRG

() Test package |passing

codefactor A

DOI 10.5281/zen0do.5576262

AxFoundation

Place holder

() Overview [ Repositories (3 [ Projects @ Packages A Teams |1 A People

Popular repositories

strax

XENONNRT Dark Matter experiment

Software for the XENONNT e i

@Gran Sasso, Italy (,9 https:/,
(A Overview [ Repositories (59 M Projects (3 @ Packages A Teams (1 A People (153

Popular repositories

WFSim

https://github.com/XENONNT



https://github.com/XENONnT
https://github.com/AxFoundation
https://github.com/AxFoundation/strax
https://github.com/XENONnT/straxen
https://github.com/XENONnT/straxen/actions/workflows/pytest.yml
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The base environment

- Build docker image [_Q GitHub base_environment GitHub repo }
fro m g ith u b : J L Checking to the GitHub repo triggers DeployHQ bullds

base environment Docker Image . %
(a]

DeployHQ first builds a new version of the Docker Image using the

o Auto bUIIdS & deploys Dockerfile and create-env files.

 Tracks co nﬂguraﬂon | |_‘ CVMFS Tarball (source-able)
; ; The newly build Docker image and again the create-env scripts are
g;nlgul_llgr:jt:;h:;age ulari > used to also build a base_environment under fovmfs - this can be
S ets imang?fmm the Dmkﬁrﬁmagg used as a “source-able” environment just like in XENON1T
N docker push ... /
|| o
Container image is hosted in DockerHub (opensciencegridfiosgvo-xenon) aiii. The resulfing tarball is
a doc ker deploved into the CVMFS
server and published.
-
Container image is hosted in Sylabs Cloud f s f:g;m:;g;ﬁ: by OSG
(rynge/default/xenonnt)
[ ] NS .
CVMFS (Singularity image and source-able environment)
CVMFS is a globally distributed read-only filesystem, available across Open Science Grid, EGI and Midway. '

Singularity images: /cvmis/singularity.opensciencegnd.orglopensciencegridiosgvo-xenon:{version}

-
Interactive login and worker nodes NS N
Source-able environment: /cvmfs/xenon.opensciencegrid.org/releases/inT/{version} )



https://github.com/XENONnT/base_environment
https://github.com/XENONnT/base_environment

Versioned containers

Dockerized environment ~2x per month
Distributed via CVMFS

[ jorana@stbc-il ~]$ cd /cvmfs/xenon.opensciencegrid.org/releases/nT
[jorana@stbc-i1l nT]$ 1s

G CVMFS

[jorana@stbc-il nT]$ _
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XENON (analyses) sites
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Distributed processing
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- (raw) data distributed among Rucio storage sites

NIKHEF_USERDISK

CCIN2P3_USERDISK
WEIZMANN_USERDISK
CNAF_USERDISK
SURFSARA_USERDISK
UC_OSG_USERDISK
CNAF_TAPE_USERDISK
UC_DALI_USERDISK

LNGS_USERDISK /

il

a




Distributed processing /

- (raw) data distributed among Rucio storage sites

NIKHEF_USERDISK

@ CCIN2P3_USERDISK
_ _ Science park! WEIZMANN_USERDISK
Midway / Dall
@ CNAF_USERDISK

UChicago SURFSARA_USERDISK

UC_OSG_USERDISK
CNAF_TAPE_USERDISK

Data manager UC_DALI_USERDISK

@

LNGS (Italy) LNGS_USERDISK
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Distributed processing

N
/

.
o

- (raw) data distributed among Rucio storage sites
- Reprocessing for offline software configuration:
= Grid processing! Using outsource NIKHEF_USERDISK

= If high level data, even one cluster (midway) CCIN2P3_USERDISK
sufficient for reprocessing (reprox)

WEIZMANN_USERDISK
CNAF_USERDISK
SURFSARA_USERDISK
UC_OSG_USERDISK
CNAF_TAPE_USERDISK
UC_DALI_USERDISK

LNGS_USERDISK /

| &

a



https://github.com/XENONnT/outsource
https://github.com/XENONnT/reprox
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Distributed processing - outsource

- Wrapper around Pegasus
- Process data chunks ~ 0(0.2 — 2) GB per job

- Leverages the Open Science Grid (OSG) and
European Grid Infrastructure (EGI):
= Thanks to e.g. PDP@Nikhef and SURFsara

- Example of workflow:



https://pegasus.isi.edu/
https://www.nikhef.nl/pdp/doc/
https://github.com/XENONnT/outsource

|

Distributed processing - outsource

Ship configuration files
Source environment: CVMFS
Download chunk(s) with Rucio
Stage input(s) for processing
Process

Merge outputs & upload
Repeat?



https://github.com/XENONnT/outsource
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Summary & outlook

XENONNT digitizes triggerless data which is stored long term
= Fast software, so data-size is computing's bottleneck
Data handled and versioned per ‘data-type’

Processing performed in two configurations:

= Online for live feedback & offline for science results
Software is containerized in docker images:

= Distributed via CVMFS to OSG, EGI and analysis sites
Reprocessing on grid via outsource (Pegasus workflow)
Future:

= GPU containers

= Easy ports to Jupyter hubs



https://github.com/XENONnT/outsource

Back-up



