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JINR 1957JINR 1957



JINR 1960JINR 1960



JINR 1960JINR 1960



Big data for Higgs discoveryBig data for Higgs discovery

One inverse femtobarn (fb -1) corresponds to 
approximately 100 trillion (1012) proton-proton collisions.

https://writing-guidelines-old.web.cern.ch/entries/trillion.html


Big data for QCD phase transitionBig data for QCD phase transition



Experiment simulationsExperiment simulations



RHIC experiments    2000RHIC experiments    2000

root4starroot4star



LHC experimentsLHC experiments

ATLAS - AthenaCMS - CMSsw

ALICE - Aliroot

ATLAS - Athena

LHCb - Gaudi



CBM experiment in GSI (2004)CBM experiment in GSI (2004)

CBM - cbmroot
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NICA @ Mpd 2007NICA @ Mpd 2007
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MpdRoot historyMpdRoot history

Start test ing 
the VMC  

concept for 
CBM

Start test ing 
the VMC  

concept for 
CBM

First 
Release of 
CbmRoot 

First 
Release of 
CbmRoot 

MPD@NICA  
started with 

FairRoot

MPD@NICA  
started with 

FairRoot

ASYEOS 
joined

ASYEOS 
joined

GEM-TPC 
separated 

from PANDA 
branch

GEM-TPC 
separated 

from PANDA 
branch

Panda decided to 
join → oct.

FairRoot: base 
package for 
experiments

Panda decided to 
join → oct.

FairRoot: base 
package for 
experiments

EIC (Electron 
Ion Collider 

BNL)

EIC (Electron 
Ion Collider 

BNL)

2004

SOFIA 
(Studies On 
Fission with 

Aladin)

SOFIA 
(Studies On 
Fission with 

Aladin)

ENSAR-ROOT
Collect ion of 

modules used by 
structural nuclear 

physics exp.

ENSAR-ROOT
Collect ion of 

modules used by 
structural nuclear 

physics exp.

2006 2010

R3B 
joined

R3B 
joined

2011 2012

SHIP (Search 
for Hidden 
Part icles)

SHIP (Search 
for Hidden 
Part icles)

2013 2014 2015

BM@N@NICA  
started with 

FairRoot

BM@N@NICA  
started with 

FairRoot

SPD@NICA  
joined

SPD@NICA  
joined

ALICE
FAIR



FAIR experiments  frameworkFAIR experiments  framework
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MpdRoot structureMpdRoot structure

      

Run Manager

Virtual MC

Geant3

Geant4

UrQMDUrQMD
DC-QGSMDC-QGSM

3FD3FD
VHLLEVHLLE
PHSDPHSD
ShieldShield

......
  

Active:
TPC
TOF

FHCal
EMCal

FFD

Passive
Cave
Pipe

magnet

Event Event 
GeneratorsGeneratorsMagnetic 

Fields

Module

Detectors

Geometry
Manager

IO Manager 

Tasks

Const Field
Field Map

GeoInterfaceGeoInterface RunTime
DataBase

PostGreSQL

Configuration,
Geometry, Parameters,

Datafiles

TPC
TOF

FHCal
EMCal

FFD

TrackingTracking
ClusterFinderClusterFinder

DigitizerDigitizer
......

PhysicsPhysics
AnalysesAnalyses

  

EVE

EventEvent
DisplayDisplay
serverserver

Datafiles FA
IR

R
o

o
t

M
P

D
R

o
o

t
R

o
o

t
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MPDroot deploymentMPDroot deployment
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Centralized build of mpdrootCentralized build of mpdroot

Requirements:Requirements:

we want to deliver latest version of MPDroot to the users,
all dependencies have to be satisfied and no version clashes,
results need to be repeatable

Solution:Solution:

CVMFS – robust distribution of software not only between
         clusters/supercomuters
aliBuild – set of tools for building software together with its
                dependencies
toolbox – rootless wrapper for podman (docker). Supported
   on most linux-based systems. On MacOS and Windows one
     can use docker
EnvironmentModules – environment enabling loading multiple
        versions of the same software with its dependencies
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MPDroot installationMPDroot installation
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Geant TPC geometryGeant TPC geometry

● Drawing ● Geant geometry

35 000 nodes
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MPD geometry MPD geometry 

 TPC 

 TOF 
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MPD geometryMPD geometry

 FFD 

 pipe 
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Geant TPC Electronics SimulationGeant TPC Electronics Simulation

Each board:
---------------------------------
-------------------------
2+1 mm Copper
---------------------------------
-------------------------
3,5 mm Textolite

Flat cable:
---------------------------------
-------------------------
0,1+0,1 mm
Polypropylene
Insulation
---------------------------------
-------------------------
0,15 mm
Copper wire

Connector to
Pads plane:
---------------------------------
-------------------------
Plastic +  Air gap
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MPD EventDisplay: hits
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MPD EventDisplay: dst events

VisualizationVisualization
of the experimentof the experiment
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MPD TPC clusterfinderMPD TPC clusterfinder

Storage
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TPC online fast clusteringTPC online fast clustering

Fast cluster finderMLEM cluster finder

Krylov V.
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TPC online dashboardTPC online dashboard
TPC eventdisplay 

TPC detector control system (DCS)

JavaScript 
ROOT
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TPC online monitoringTPC online monitoring

West East
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TPC dashboardTPC dashboard
TPC sectors time buckets
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MPD  databases  

✔ List of MPD members & authors

✔ MC  events mass productions 

✔ LogBook for Experiment

✔ TPC geometry

✔ TPC calibration

✔ TPC alignment parameters

✔ TOF  calibration

✔ ECAL instrumentation

✔ ….

Free for   the users
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TPC pads capacity DBTPC pads capacity DB



Computing resourcesComputing resources

+ 



Jobs

Govorun Tier1,2 NIKS Clouds NICA Mexico

MPD mass production 2019-2023 summaryMPD mass production 2019-2023 summary  



MPD data mass productionMPD data mass production

~ 1.5∙109 events



1198*

   31 mass production requests were done 

All production data stored in Dirac File Catalog

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



Physics analyses with the big data setPhysics analyses with the big data set
 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:

● Analysis 
manager

● Central
ity

● Reaction 
plane

● DCA, 
PID,

● Analys
is

● Analys
is

● Analysis

● wagon ● wagon ● Match 
wagon

● wagon 
#1

● wagon 
#2

● wagon 
#N



Physics analyses Physics analyses 
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Thanks for your attentionThanks for your attention
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