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MpdRoot developmentMpdRoot development

Software group:Software group:

Oleg RogachevskyOleg Rogachevsky
This reportThis report

Slavomir HnaticSlavomir Hnatic
Progress of ACTS implementation in MPDRootProgress of ACTS implementation in MPDRoot

Alexander KrylovAlexander Krylov
MPD DST event viewerMPD DST event viewer

Victor KrylovVictor Krylov

Alexander BychkovAlexander Bychkov

Jan BusaJan Busa

Valentin KuzminValentin Kuzmin

Standard HEP experiments software groups ~ several dozens of people  



DST (data summary tape)

Simulation Experiment



Simulation @ Experiment chainSimulation @ Experiment chain

Monte-Carlo generators
 (UrQMD, VHLLE, PHSD, SMASH, ...)

ExperimentSimulation

Detectors digits

Physics analysis

Detectors clustering Detectors clustering

Detectors hits

Detectors hits

Tracking 

ParticlesParticles

MC points

Tracking

MpdTpcKalmanTrack

Mpd(Tpc)ClusterFinder

MpdTpcKalmanFilter

MpdFillDstTask

Mpd(Tpc)Digit

Mpd(Tpc)Hit

PID

MpdTpcKalmanTrack

MpdTpcPID
MpdTofMatching

RunMC.CRunMC.C RunReco.CRunReco.C

MpdMCtrack

Mpd(Tpc)MCpoint

Experiment raw data

OnlineOnline



Event display for experimentEvent display for experiment

Experiment raw data

Alexander Krylov, Victor KrylovAlexander Krylov, Victor Krylov



Event viewer for offline analysisEvent viewer for offline analysis

MonteCarlo (Experiment) dst data

Alexander KrylovAlexander Krylov
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Online QA hists for TPCOnline QA hists for TPC

Inner pads ADC distribution per sector – 24 histogramsInner pads ADC distribution per sector – 24 histograms
Outer pads ADC distribution per sector – 24 histograms Outer pads ADC distribution per sector – 24 histograms 
Inner pads ADC distribution per timebucket – 24 histogramsInner pads ADC distribution per timebucket – 24 histograms
              (per each sector)(per each sector)
Outer pads ADC distribution per timebucket – 24 histogramsOuter pads ADC distribution per timebucket – 24 histograms
                  (per each sector)(per each sector)
Inner pads ADC distribution for current event – 24 histogramsInner pads ADC distribution for current event – 24 histograms
      (per each sector)(per each sector)
Outer pads ADC distribution for current event – 24 histogramsOuter pads ADC distribution for current event – 24 histograms
          (per each sector)(per each sector)
General clusters information – 6 histogramsGeneral clusters information – 6 histograms

Total number of TPC QA histograms – 150Total number of TPC QA histograms – 150
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MPD DST output  MPD DST output  

      MpdFillDstTask *fillDST = new MpdFillDstTask(qaObject, "MpdDst task");

      MpdMiniDstFillTask *miniDst = new MpdMiniDstFillTask(*kalman, outFile);

MCEventHeader        
MCTrack                                  Monte-Carlo        
MPDEvent                 

EventHeader             
TpcKalmanTrack                      reconstruction
Vertex                                 

MpdTpcDigit         tpc/
TpcCluster            tpc/
TpcRecPoint         tpc/
FfdHit                    ffd/                      detectors
TOFHit                  tof/
TOFMatching        tof/
ZdcDigi                  zdc/

runReco.CrunReco.C
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DST Event viewer vs event displayDST Event viewer vs event display

Features Features 
AdvantagesAdvantages
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Event viewer TPC infoEvent viewer TPC info

TPC hits + MC tracks PID

TPC hits + ADC 

Alexander KrylovAlexander Krylov
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Updates in release Updates in release v25.03.25v25.03.25

MOST IMPORTANT CHANGES

git.jinr.ru/nica/mpdroot/-/releases

 DETAILED INFO in RELEASE NOTES 

Hnatic S., Busa J.

https://git.jinr.ru/nica/mpdroot/-/releases
https://git.jinr.ru/nica/mpdroot/-/releases
https://git.jinr.ru/nica/mpdroot/-/releases
https://git.jinr.ru/nica/mpdroot/-/releases
https://git.jinr.ru/nica/mpdroot/-/releases
https://git.jinr.ru/nica/mpdroot/-/releases
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ACTS tracking implementationACTS tracking implementation
Slavomir Hnatic, MLIT JINRSlavomir Hnatic, MLIT JINR
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ACTS progress in MPDACTS progress in MPD
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MPD Vertex with ACTSMPD Vertex with ACTS
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Adjust TPC geometry for ACTSAdjust TPC geometry for ACTS
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Tracking with Graph Neural NetworksTracking with Graph Neural Networks

Yauheni Talochka , MLIT JINRYauheni Talochka , MLIT JINR

MPD AuAu  MPD AuAu  √√s = s = 11 GeV11 GeV
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Endcap trackingEndcap tracking
Evgeny Kryshen, Nazar Burmasov,

 PNPI
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RefactoringRefactoring

Refactoring is a disciplined technique for restructuring an existing body of code, altering its internal Refactoring is a disciplined technique for restructuring an existing body of code, altering its internal 
structure without changing its external behavior.structure without changing its external behavior.
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RefactoringRefactoring
J.Busa  -- MpdRoot refactoring (Version 0.1 – 2025. 01. 24)
https://indico.jinr.ru/event/5365/

Contents

1.  Libraries Renaming
2.  Library Merging
3.  Directory Structure Change
4.  Examples and Macros
5.  Classes Renaming
6.  Virtual Classes
7.  Guard Rails
8.  Removing cout, cerr
9.  ClassImp
10. mpdPassive
11. CMake + New Library Versioning
12. MpdGeneratorType
13. Remove Dead Detectors
14. Copyright Notice
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GIT status: 20 branches GIT status: 20 branches 
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GIT repository: too many root filesGIT repository: too many root files

…..
3.1M ./input/field_sp41v1.root
7.5M ./input/TpcEDepParamsHeed.root
9.9M ./physics/dielectrons/macros/sim_Geo.root
9.9M ./physics/dielectrons/sim_Geo.root
9.9M ./physics/nuclei/macros/sim_Geo.root
9.9M ./physics/pairKK/macros/sim_Geo.root

8.0K ./geometry/lusi_v1b.root
8.0K ./geometry/magnet_v5.root
8.0K ./geometry/pipe_v3.root
       …
12K ./geometry/FFD_v6.root
12K ./geometry/pipe_v2.root
12K ./geometry/tof_v4.root
12K ./geometry/tof_v7.root
12K ./geometry/zdc_oldnames_7sect_v1_no_overlaps_w_pipe_magnet.root
12K ./geometry/zdc_oldnames_7sect_v1.root
12K ./geometry/zdc_oldnames_7sect_WITH_central_module_v1.root
12K ./physics/evPlaneFXT/macros/TrackRecEff_FXT.root
12K ./physics/pairKK/macros_FXT/TrackRecEff_FXT.root
16K ./geometry/FFD_v8.root
16K ./geometry/magnet_v6.root
16K ./geometry/magnet_v7.root
16K ./geometry/tpc_v7.root
20K ./geometry/tof_v8.root
       …
2.2M ./geometry/emc_v2.root
2.8M ./geometry/emc_v3.root
2.9M ./geometry/emc_v4.root

Total root files size:Total root files size:
    70 MB in 102 files from 347 MB70 MB in 102 files from 347 MB
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RefactoringRefactoring

Obsolete
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Refactoring Refactoring 
unstructuredunstructured

https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/unstructured
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MPDroot deploymentMPDroot deployment



26

Trigger latency for data taking for MPD Trigger latency for data taking for MPD 
detectorsdetectors

Collision point       
      (0, 0, 0)

● 100 events from 
PHSD generator

● Reaching time  for
● Primary particles
● π0 gammas

Alexander 
Bychkov
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TPC data taking of eventsTPC data taking of events
● Collision point at (0, 0, 0)
●  PHSD generator



Data file structureData file structure



DAQ file structure for online clusteringDAQ file structure for online clustering

Tasks:

• Make the TPC clustering online and prepare it for 3D

      visualize by Event Display;

• Read input stream in the real experiment with data in SAMPA   

       format;

• Parallelize TPC event processing;

• Decrease time for TPC clusteringfor event processing and        

      rendering: <1 sec at the moment:

• Average time for TPC event processing: ~ 100 ms

• Maximum TPC event processing time: ~500 ms

     (depends on track multiplicity)



Online TPC clusteringOnline TPC clustering

pads

Krylov V.



Data structureData structure

Sector digits



Data structureData structure
Sector digits distribution



Data structureData structure
Sector hits distribution
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  MC data for MPD physics groupMC data for MPD physics group

1.7 PB1.7 PB



All production data stored in Dirac File Catalog

MPD mass production databaseMPD mass production database
http://db-nica.jinr.ru/mpdmc/stat.php



36

Mass production dataMass production data

 All productions for physical analyses of simulated data already have been done.

 Centralized Analysis Framework for access and analysis of data:
 consistent approaches and results across collaboration, easier storage and sharing of codes and methods
 reduced number of input/output operations for disks and databases, easier data storage on tapes

 Analysis manager reads event into memory and calls wagons one-by-one to modify and/or analyze data:

Adding wagon for hadron spectra analysisAdding wagon for hadron spectra analysis Natalia
kolomoyets

● Analysis 
manager

● Centralit
y

● Reaction 
plane

● DCA, PID, ● Analysis ● Analysis ● Analysis

● wagon ● wagon ● Match 
wagon

● wagon #1 ● wagon #2 ● wagon #N



Computing resourses for MPDComputing resourses for MPD

• NICA offline cluster 1000 cores(limit for users)
• GOVORUN up to 3260 cores in last production
• Tier1 1400 cores
• Tier2 1000 cores
• Clouds (JINR and JINR Member States) 70 cores
• UNAM (Mexico University) 100 cores
• National Research Computer Network of Russia

     (now resources from SPbTU and JSCC) 672 cores

Mass production storages integrated in Dirac File Catalog have 
size 9,2 PB. 
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Thanks for your attentionThanks for your attention
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