


Multi-Purpose Detector (MPD)

MPD Detectors:

e TPC-Time Projector Chamber

TOF - Time of Flight

ECAL - Electromagnetic Calorimeter
FHCAL - Forward Hadron Calorimeter
FFD — Fast Forward Detector



TPC data pipeline

: : Vert
'




Simulation & Experiment chain

Event Display
Online clustering
Tracking algorithm
Vertex finder

Particle identification
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Mpdroot software
development



MPD experiment software development

Mpdroot
page



Time projection chamber (TPC)




Event Display task

https://mpd-edsrv.jinr.ru

Technologies: JavaScript/Typescript, NodelS, React, Redux, WebGL



Online clustering task

Technologies: C++, Docker, ZeroMQ, Redis/Valkey



Online clustering task

Technologies: C++, Docker, ZeroMQ, Redis/Valkey



Tracking task

N

Kalman filter (C++) Graph Neural Network

Yauheni Talochka, Gennady Ososkov, Nikolay Voytishin

Technologies: C++/Python, ACTS, Torch/PyTorch



Vertex finder task

Schlag S. “Advanced algorithms and software for primary vertex
reconstruction and search for flavor-violating supersymmetry with

the ATLAS experiment.” Dissertation, Johannes Guttenberg-
Universitaet Mainz, 2022

Technologies: C++, ACTS/MpdRoot
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PID task

ALICE Collaboration, "Particle identification in ALICE: a Bayesian approach", CERN-EP-2016-023, arXiv:1602.01392

Technologies: C++, ACTS/MpdRoot, GPU, Convolutional Neural Network



Mpdroot software development

Technologies: Cmake, Toolbox, VM, Linux OS, Docker



Developer challanges

High-Throughput Data Streams

= Processing over 1,000 events per second from the
detector in real time (C++/ZeroMQ).

Distributed, Microservices-Based Architecture

= Designing modular services (Docker) that can be
deployed, scaled, and maintained independently.

High-Performance Visualization

= Rendering large-scale, high-frequency data
updates in browsers without frame drops
(ThreelS/React).



Mpdroot developers team

LHEP team:

ROZAChEVSKY O. ..ottt et e Software coordinator (rogachevsky@jinr.ru)
o LA F= L 1o YT Architecture (hnatics@jinr.ru)

77 [0 )V A SN Online MPD Event Display (avkrylov@jinr.ru)
KEYIOV V. ettt Online data handling (kryman@jinr.ru)
BYChKOV A. .ttt et Detectors Simulation

LIT team:

Moshkin A., Pelevanyuk l. ......cccccoeueiiiinineiiiiiencieinnnnene, Mass Production

Podgainy D., ZUBV M.......ccveeiieiereeeee et Supercomputing

Alexandrov E., Alexandrov |. .....cccccceeveeviiveieniiieeiinns Databases

BEIYAKOV D. ..o Network Infrastructure

BUSA Ju oot e Build System

External teams:

Belecky P., KamKin A......cooveiiiiiiiiiie e, Acts Tracker

KUZMIN V. et ee e e e e e Detector Alignment
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1. Pa3paboTka KAMEHT-CepBEepPHOro MpPUAOKEHUA ANA BU3YaM3aLUUN SKCMEPUMEHTA/IbHBLIX AAHHbIX C
MCNOZIb30BaHMEM COBPEMEHHbIX BE6-TeXHO/0TUMN.

OnucaHue 3a0a4u:
bakeHO cpeda - NodelS ¢ 8o3amorcHOCMbIO nepexo0a Ha HOBYIHO cpedy 8birnoaHeHUs Bun.
®dpoHmeHO bubnuomeku — React, Redux, ThreelS.
2. Pa3paboTKa KOMNOHEHTa NOTOKOBOI 06paboTKKM AaHHDbIX B pamMKax akcnepmumeHTta MIPD.
OnucaHue 3a0a4u:
PacnpedeneHHas obpabomka 0aHHbIX Ha A3bike C++, ¢ ucrnons3zosaHuem ZeroMQ.
3. MpumeHeHne apXUTeKTYpPbl MMKPOCEPBUCOB ANA pacnpeaeneHHo 06paboTKu AaHHbIX 3KCNEepPUMEHTA.
OnucaHue 3a0a4u:
Wcnone3osaHue naamgopmel Docker 014 co30aHUA Mpo2pamMmMHbIX KOHMeUHepos.

YnpaeneHuem mMuKpocepsucamu npu nomouwu eduHol naamegopmsi (Docker compose/Kubernetis).




4. Pa3zpaboTKa cMcTtembl TeCTUPOBAHMA KOMMOHEHTOB MOHUTOPUHra 3kcnepumeHTa MIPD.
OnucaHue 300Q4u:

Pazpabomka unit-mecmos KaK 0718 KOHmMposaa pabomsl pasauyHbiX KOMIOHEHM cucmemsbl, maK u 04
aHAU3a NOMOKa OaHHbIX ¢ akcnepumeHma (C++ uau JavaScript/Typescript).

5. Pa3paboTKa anroputma nomcka nepBuYHOM BepLUuUHbI B 3KcnepumeHTe MPD Ha kKonnanpgepe NICA.
OnucaHue 3a0a4u:
Adanmauus aan20pumma rnoucka nepsu4Hol sepuwuHsl nakema ACTS 014 akcnepumeHma MPD.
6. Pa3paboTKa anroputma naeHTMPUKaLum 4actumu
OnucaHue 3a0a4u:
Pa3zpabomka anzopumma Ha A3bike C++ uau adanmayusa 20mosozo peweHus u3 nakema ACTS

7. MeTtoabl agantayum n TeCTMpOBaHUA NPOrpamMmmHOro obecneueHus gna obecneyeHns COBMeCTUMOCTH C
pa3anuHbimn OC cemeirctsa Linux.







