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MpdRoot development

Software group:

Oleg Rogachevsky
This report

Slavomir Hnatic
Progress of ACTS implementation in MPDRoot

Alexander Krylov
MPD DST event viewer

Victor Krylov

Alexander Bychkov
Jan Busa

Valentin Kuzmin

Standard HEP experiments software groups ~ several dozens of people



Simulation Experiment
DST (data summary tape)
Comparison
Monte < i .
A Tl Particles
Hits Track/ candidates
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Simulation @ Experiment chain

Simulation

Experiment

Monte-Carlo generators

(UrQMD, VHLLE, PHSD, SMASH, ... RunMC.C
Particles
MpdMCtrack Tracking

Mpd(Tpc)MCpoint MC points

Detectors hits

Detectors clustering

Detecto

Physics analysis

RunReco.C

MpdFillDstTask
Particles

MpdTofMatching
MpdTpcPID

PID

MpdTpcKalmanTrack

Trackin
9 MpdTpcKalmanfFilter

Online

Detectors hits Mpd(Tpc)Hit

Detectors clustering  Mpd(Tpc)ClusterFinder

rs digits  Mpd(Tpc)Digit

Experiment raw data




Event display for experiment

sdigits  Mpd(Tpc)Digit

Experiment raw data

Online

Detectors hits Mpd(Tpc)Hit

Detectors clustering  Mpd(Tpc)ClusterFinder

Alexander Krylov, Victor Krylov

Experiment raw data




Event viewer for offline analysis

Alexander Krylov

Physics analysis

. i|lDstT.
/ Particles

MonteCarlo (Experiment) dst data




Online QA hists for TPC

® Inner pads ADC distribution per sector — 24 histograms
® Outer pads ADC distribution per sector — 24 histograms
® Inner pads ADC distribution per timebucket — 24 histograms
(per each sector)
® Outer pads ADC distribution per timebucket — 24 histograms
(per each sector)
® Inner pads ADC distribution for current event — 24 histograms
(per each sector)
® Outer pads ADC distribution for current event — 24 histograms
(per each sector)
© General clusters information — 6 histograms

Total number of TPC QA histograms - 150



MPD DST output

runReco.C

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

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

MCEventHeader
1 EventHeader. MCTrack Monte-Carlo
. #4MpdTpcDigit MPDEvent
.4 TpcCluster
- #4TpcRecPoint EventHeader
A TpcKalmanTrack TpcKalmanTrack reconstruction
- A\Vertex Vertex
- AFfdHit
- ATOFHE MpdTpcDigit tpc/
: A ;do':D’"‘f“‘?m“'”g TpcCluster tpc/
----- ﬁ M(Z‘?E‘:fgelntHeader. TpCR.eCPOim tpe/
5 #MCTrack FfdHit ffd/ detectors
_____ A MPDEvent. TOFHit tof/
TOFMatching tof/
ZdcDigi zdc/



DST Event viewer vs event display

Features

Event Display

operating mode

Experiment (online)

Fast processing

QA data storage
J

—_—

Event visualisation

Offline

Y

Local user DST file

Root file browser

OE——
Event + tracks
visualisation

Advantages

Server side

Read raw data

i

~
|

Process data

¥

Store QA
histograms

Client side

» EventDisplay =

Geometry
visualization

Sensor information Event Visualization

l

b

Local DST files




Event viewer TPC info

Alexander Krylov

East Sectors TPC hits + ADC

TPC hits + MC tracks PID

3D 5cene
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Updates in release v25.03.25

MOST IMPORTANT CHANGES

New features

ports

patches

* Analysis updates (physicists)
* ACTS v40, v38.1, v38.1-ckf

» ACTS port refactorings,
adjustments, fixes, custom

¥ ROBT: o

S = & S S
¥ Boost.....
* FairRoot ....

* GEANT4 ...

* Python ......

O
* Fedora 41

Latest dependencies

6.32.06

2.8

Hnatic S., Busa J.

DETAILED INFO in RELEASE NOTES

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

v25.03.25
100% complete Milestone
v25.03.25 release
v Assets 4

B source code (zip) &

) source code (tar.gz) &,
[ Source code (tar.bz2) &,
A source code (tar) &,

Evidence collection
[B) v25.03.25-evidences-64.json[] ses £79b3c29 [

@® Collected 2 weeks ago

Release notes
RELEASE NOTES v25.03.25
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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

ACTS tracking implementation

Slavomir Hnatic, MLIT JINR

BiBi 9.2GeV

- MLEM clustering; ACTS v36.0.0 y A7
- 200000 events (2000 runs, 100 events per run) “‘f%‘5””"}-’*{-*‘-'*}-"h"*‘-"m
- 9 minimum hits per track ol

P_t>0.1GeV

IDefivalt MPD KF tracker
ACTS tracker (ot tune

BiBi

Default tracker ACTS tracker
true rate fake rate frue rate fake rate
BB 09 Cey | 7= 09686 | #=00154 | 1=09668 | = 000999
' o =0.00212 o =0.002012 |¢=0.001724 | o =0.00189
. = 0.9686 =0.01122 =10.9702 =0.00713
BiBi 7.7GeV | i 3 il
o =0.002107 | =0.001664 |¢=0.001772 |o=0.001612
=(.958 =0.00128 =0.968 =25.1075
pp 9.2GeV il 0 g v 7
o=0.01426 |0 =0.002337 |¢=10.00212 c=35-10"*

D08 I Dt MPD KF trackor J/I‘L
norE. EIIACTS tracker (1ot fumed

L,

0
Nt/ Nioeal

L
[ 1010 [LIE)

“Implementation of ACTS into MPDRoot”
S. Hnatic, J. Busa Jr,, A. Bychkov, A. Krylov, V. Krylov, A. Moshkin, O.Rogachevsky

MMCP ‘24 Proceedings, PEPAN

|- EEACTS tracker

I e
ot L

Nk Neatal
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ACTS progress in MPD

CKF enhancements: better efficiency, far less fakes

Efficiency Fake rate
| k==
T T [ T ..Inl-mlas ;1-% (= BE™"uses  aw  0wE Gm n:llas n_f:n “Daas M:j%M_m: U- L]' = -M}_ﬁ' o
BiBi 9.2 GeV BiBi 7.7 GeV BiBi 9.2 GeV BiBi 7.7 GeV
I Default tracker ACTS tracker v36.0.0 ACTS tracker v40.0.0
I true rate fake rate true rate fake rate true rate fake rate
BiBi 0.2Gey | 4= 09056 |#=00I544 [4=00665 |4=000999 |u=09866 |u=000026
c=000212 |o=0.002012 |o=0.001724 |o=0.00189 |o=0.001779 |o=0.000172
BB T7Gey | =096 |A=001122 [4=09702 |4=0007I3 |u=09878 |u=0000225
o =0.002107 | o =0.001664 |o=0.001772 |o=0.001612 |o=0.001427 |o =0.000168
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MPD Vertex with ACTS R

ACTS VERTEXING SUITE

lises

....... \l.le.‘c[.',”_”_"‘__ /F‘J—‘\\ __'[':_:Ll-_k_I.J|_|-i|11_¢41'.--u it

i EI\'\\.Inl.|:1"|k' Mult-Vertex I'.I'lc'"}E
¥ :

i jearieer |1
1 \ |

| errerT————— ' ! ]
{ | (BiloirVerex Fer) 3 iGeneric Track Linearizer
Bcersrsrat sy e e

H\f? - T e
Vertex Finding  Event Data Madel Cither ACTS modules
Vertexing iag ek ]!

) b

Sl ] [;':-"iun: F-q'|-|--r] E E['u.:.--.||.:|;.; |'Ii|'l\': |';1-,|| ['5|u|--|'|‘E
eoder) (Adaptive Grd Seeer); | (Tmapuet Dot Estimater) |
PERIGEE TRACK PARAMETRIZATION e .

Track selection: |d 0] < 2mm - many tunable parameters, to be fine tuned yet

Primary Vertex

ACTS

1 i
ol Track parameters |
b 1

=1L

5

Pile-up Vertex

et 1000 events, BOX generator
=) ey e 1L (R}
a0} i | il | { |-| ACT8 !r Bl il - n
Lt | __—.t-:'rs L oerauLT | ||Vl H  ACTS |
- w8 DEFALLT i |
- e - | % —DEFAULT |~
'-l:l:; | " [ - | = ‘ B
1200 h | | - | | —l_ »
Boo I i i" b - -
EI? : E ' g h! m- o
¢y o | X
T % | - L T e o T ] as 1 14 L 1 35 T - 12 e 25 I " -
By § I ] 5 5 M
XX true = e 2L e
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it

Adjust TPC geometry for ACTS

16



Tracking with Graph Neural Networks

Yauheni Talochka , MLIT JINR

Purity and Efficiency

1-0 _ ///
0.8 1
0.6
@
e
3
0.4 4
e 0.2
100 ™. | 50 — Purity
100 X ici
Efficiency
0.0 1 T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Cut on model score

MPD AuAu Vs =11 GeV
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Endcap tracking

Evgeny Kryshen, Nazar Burmasov,
PNPI




Refactoring

Refactoring is a disciplined technique for restructuring an existing body of code, altering its internal
structure without changing its external behavior.

19



Refactoring

J.Busa -- MpdRoot refactoring (Version 0.1 — 2025. 01. 24)
https.//indico.jinr.ru/event/5365/

Contents

. Libraries Renaming
Library Merging
Directory Structure Change
Examples and Macros
Classes Renaming
Virtual Classes
Guard Rails
Removing cout, cerr
ClassImp

. mpdPassive

. CMake + New Library Versioning

. MpdGeneratorType

. Remove Dead Detectors

. Copyright Notice

© L NDU A WN R

e e e
A WO N R O
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GIT status: 20 branches

nister f} polctd
fagee

aramete for CDash script -7 years ago

abychiov

1t - pdaled pads count s an forteconstcton: 4 years ag0

abychkov_test
81286309 - move macros o subloder - 4 years ago

1762_842020 B1B189_64 C
7836458 - The second cen

production, BEAR9 G4 -4 years ago

pro ) prtected
98471468 - Using local random number generator. 4 years ago

HP4_672620 BiBi 69
STT12426 - Unused data me

emoved 4 years ago

HPO_672620.BiBi 095,63 ¢4
FLadifés - Update e

[MpdSmashGeneatorcxs, generators/MpdSmashGeneratorh fils - 4 years ago

P65, 72620, 8184.69.5.64

EabTOR0 - sing time-dependentrandom seed. 4 years ago

nindOST.toBeTested §
93002 - Done small fees - 4 years ago

the.spLit. sens vols f
101627 added tpe geometry with sensive volume splited int Individual ectors - 4 years ago

tpeFasthigd
#a56281 - Some tuning o the fast diitzer.- 4 years ago

nenTpeCode )
e28Bhce  Use

digtizer 4 years ago

bad 82 )
efcflele BMD branch update 4 years ago

geo_test
S0

obsalete detéctos and macros - 4 years ago

roleg-dev-pateh-11650 f}
bgé3aeS - Update README -4 years ago

nandna, 236321 3

097480 Mo - i chngig MpdZeeD

jeer - new FHCal digitzer- 4 years ago

cosnic_pay_extended f}
1130330 - Some improvents In cosmic generater.- 3 years ago

narina_04_06_21 f4
15294F42 MpdZde.cux - minor changes n Birk correctons including - 3 years ago

KrParticle )
087958 Check whether nput i a correct ROOT-fl with all necessary nfo - 3 years ago

roleg-dev-patch-56945 (3
BEBS2AT8 - Update README.md - 3 years ago

50

1

[}

61

6800

6680

6640

820

8380

1))

655

(1]

6091

6080

081

601

%63

80

il

5501

1) New

foi0

14 New

1A New

1 New

TiNew

1) New

1) New

fom8

14 New

14 New

TiNew

1 New

1) New

ha

HE)

14 New

foist

14 New

hw

baranow_jobs (4

beThS96¢ - CRADLE for L 4ed.

dev_juned9p2

vl png 3 years g0

cocBl497- Adaptaion o raiaonests, - 3 yewrs ago

ncond geonetry f}
£4906773 - Updated mcord eometry to avok overap wihcrane. 3 years ago

3eeBEL- a4 il TO o MpdTetProduce -2y g0

cbbbdabe: it vlockynifal commit 2 years ago

nassprod o
b95e908 - request 25 - 2 e

155-cleanstran- ron-geonetry-and-naero f}
A379q3F# Fied small typo n MpdMCTrack oo 2 years ago

Laserfays
doadié2c Laser Rays lfgment il comit, -2 years ago

tpe_alignaent_2622 88_17
B204ebT4 - First version o

T

aheylov.nen f}
99284168 Cluste

Fast now work with a BaseTpcSectoGeo 1 yearago

decoder.tof f}
ittt ettt e ago

el 3y

AfSB8Sc - added it ve

unigen-reater-fxt-node
AT Famating o Mo

Genealora- et a0

2S-inproved-pi-nixing-2 4
#75bée i0 Analyss update 1 yearago

nardna 30.10.23 4

T el modues e it a0

ceniral e s option 1 year ago

5490

00

an

Mo

an

B0

il

il

21

10

]

m

362

m

31

187

w0

120

o

o

1) New

14 New

foi

N | g

i

14 New

14 New

1A New

LU

1 New

1) New

1A New

11 New

14 New

1 New

o

14 New

o

227_copy-before-D1-hack

19d5e3da - Dacoupling MpdK almanFitter: gt rid of Singleton - 1year ago

akeylov )
676693ab - Errorin cmake - 1 year ago

Wb v23.12.23 f}
&0Tace3 - Update CMakeLists.cmake - 11 months ago

actsi20.1-Findz )

e5eTeeb? - Acts racker: Use findZ() from A. Zinchenko code - § months ago

analysis_photon_update @
S4af8f11-do not reuse me photons - § months ago

Baryshnikov (4
369323 - add

(o5 ot eco- S months ago

global_polardzation {
4¢3¢839% - amend polaizaton ransfer, add hyperon polarization to MpdHypY PtGenerator -  menths ago

dielectrons_narch2s 2624 f}
34Ba9bac - just some updates - 8 months ago

EncalParentFix

bc505802 - Acceptance fix; Common Parent fix - 8 months ago

259-acts-tracker-integrate-into-glabal-reconstruction (}
986ecbd - TOF Matching: Get id oftight MpdTpel

couplng by acherng to

compare-acts-az f}
9104c0c - Trackers comparison: ACTS vs AZ - 8 months ago

dielectrons_srode
034adash - commented out emaining prints - 8 months ago

251-fast-clustering-nenory-Leak f}
‘JaBd620b - Fast ClusterhitFinder: spliting into mutiple source files (VKrylov's scheme) - 8 months ago

CRACEposRootGenerator ()
40130414 - add interface to CRMC Epos 199 generator ROOT file - 6 months ago

the-ets-tracking (}
7d8e631d - Actstracker:read parameters from JSON file- 4 months ago

perfunaance_actsv36_az f}
31feaSdh- Trackers comparison: ACTSV36 vs AZ - 4 months ago

vertexing_actsvi72_az [}
99405475 Primaty Vertesing comparison: ACTS v AZ 3 months ago

vertexing_actsvib_az P
4gcbabc - rimary Vertexing comparison: ACTS vs AL -3 months ago

Track - 8 months ago

104

Al

]

04153

0

8625

828

%1

63

61

14}

590

a

104156

a1

bl

B3

\

{4 New

0

{4 New

4 New

o ligs

{4 New

1) New

{4 New

{4 New

n 1541

) New

4 New

HE)

{4 New

14 New

1) New

4 New

13 New
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GIT repository: too many root files

Jinput/field_sp41lvl.root
Jinput/TpcEDepParamsHeed.root
Iphysics/dielectrons/macros/sim_Geo.root
Iphysics/dielectrons/sim_Geo.root
Iphysics/nuclei/macros/sim_Geo.root
Iphysics/pairKK/macros/sim_Geo.root

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

8.0K
8.0K
8.0K

12K
12K
12K
12K
12K
12K
12K
12K
12K
16K
16K
16K
16K
20K

22M
2.8M
2.0M

/geometry/lusi_vi1b.root
./geometry/magnet_v5.root
Jgeometry/pipe_v3.root

Jgeometry/FFD_v6.root

Jgeometry/pipe_v2.root

./geometry/tof_v4.root

./geometry/tof_v7.root

Jgeometry/zdc_oldnames_7sect_vl no_overlaps_w_pipe_magnet.root
Jgeometry/zdc_oldnames_7sect_vl.root
Jgeometry/zdc_oldnames_7sect WITH_central_module_v1.root
physics/evPlaneFXT/macros/TrackRecEff_FXT.root
physics/pairKK/macros_FXT/TrackRecEff_FXT.root
Jgeometry/FFD_v8.root

Jgeometry/magnet_v6.root

Jgeometry/magnet_v7.root

Jgeometry/tpc_v7.root

Jgeometry/tof_v8.root

Jgeometry/emc_v2.root
Jgeometry/emc_v3.root
Jgeometry/emc_v4.root

22



Refactoring

Obsolete

— tdagq

BmnEventMonitor.cxx
— BmnEventMonitor.h
— BmnEventPull.cxx
BmnEventPull.h

— BmnTdagSource.cxx
— BmnTdaqSource.h
EventDLinkDef.h

— Readme.MD

— readRootFile.C
setup.sh

L 1heTrack

— CMakelists.txt

— legacy

— Lhe.h

— MpdCellautomat.cxx
— MpdCelltutomat.h

— MpdCellTrack.cxx

— MpdCellTrack.h

— MpdKfVeFitter.cxx

— MpdkfVeFitter.h

— MpdKinFitter.cxx

— MpdKinFitter.h

— MpdMotherFitterSimple. cxx
— MpdMotherFitterSimple.h
— MpdTpcTrackFollow2sft. cxx
— MpdTpcTrackFollow2sft.h
— MpdTrackFinderIts.cxx
— MpdTrackFinderIts.h
— MpdvVacCuts.cxx

— MpdvacCuts.h

— Mpdva. cxx

— MpdVaFinder.cxx

— MpdvaFinder.h

— Mpdva.h

— README.md

— TpcLheCMPoint. cxx

— TpcLheCMPoint.h

— TpcLheCMTrack. cxx

— TpcLheCMTrack.h

— TpcLheHit.cxx

— TpcLheHit.h

— TpcLheHitsMaker.cxx
— TpcLheHitsMaker.h

— TpcLhePoint.cxx

— TpcLhePoint.h

— TpcLheSegments. cxx
— TpcLheSegments.h

— TpcLheTrackCuts.cxx
— TpcLheTrackCuts.h

— TpcLheTrack.cxx

— TpcLheTrackFinder.cxx
— TpcLheTrackFinder.h
— TpcLheTrackFitter.cxx
— TpcLheTrackFitter.h
L — TpcLheTrack.h

23



D

Refactorin

— eventDisplay

— CMakelists.txt unStrUCtured
— config
— coloring.xsd
— eventDisplay.xml
— eventPic.png
— EventDisplaylLinkDef.h

— mpd . — chargeCorrelations
— EventMDLinkDef.h

— EventMLinkDef.h — dielectrons
— MpdEmcTowerDraw.cxx — ebye
— MpdEmcTowerDraw.h — evCentrality r)
— MpdGlobalTrackDraw.cxx — evFlowEP e
— MpdGlobalTrackDraw.h L &avPID
— MpdZdcTowerDraw.cxx
— MpdZdcTowerDraw.h — evPlane
— MpdBoxSet.cxx — evPlaneFXT
— MpdBoxSetDraw.cxx — femto
— MpdBoxSetDraw.h — globalObs

— MpdBoxSetEditor.cxx

| MpdBoxSetEditor.h — globalPolarizatio

— MpdBoxSet.h — hyperons
— MpdEventManager .cxx — mpdHadro
— MpdEventManagerEditor.cxx — mpdP

— MpdEventManagerEditor.h L n#f3fento

— MpdEventManager.h
— MpdHitDraw.cxx
— MpdHitDraw.h

— MpdHitPointSetDraw.cxx pairGLambda
— MpdHitPointSetDraw.h — pairkKK

— MpdMCPointDraw.cxx — pairPiK

— MpdMCPointDraw.h - g
— MpdMCStack.cxx = pa'!.rP'!.Ks

L MpdMCStack.h — pairPilLambda
pairPiPi
pairPK

One directory

— MpdMCTracks.cxx

— MpdMCTracksEditor.cxx
— MpdMCTracksEditor.h
— MpdMCTracks.h

— MpdPointSetDraw.cxx
— MpdPointSetDraw.h

— MpdWebScreenshots.cxx
— MpdWebScreenshots.h
— MpdXMLNode.cxx

— MpdXMLNode.h

— README . md



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

MPDroot deployment

Running MPDRoot locally using CVMFS

Questions?

INSTALL CVMFS AND TOOLBOX
(Users and Developers)

\ImaLinux, Ubun

Supporte

NOTE: If y

1 of those, then p

ing container a9-n

1ling service as container ...

INSTALLATION SUCCESSFUL

How to use:

oad MPDRoot environment e
0 $ mod

NOTE: If you are us

25



Trigger latency for data taking for MPD

detectors

Alexander
Bychkov

Collision point
(0, 0, 0)
* 100 events from

PHSD generator
* Reaching time for

* Primary particles
* 1’ gammas

TPC

TOF

FFD

FHCal

ECal

tpc

ffd
fheal
emc

Tracks[%)]
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TPC data taking of events

e Collision point at (0, 0, 0)
* PHSD generator

100 —

50 —

-100 —

27



Data file structure

Event Mumber

Root file TPC event data structure for clustering and tracking

*MpcEvents

Imc H vertex ]—l-[ XYEZ ] MotherlD (-1: primary track)
track ]—-[ struct:{ idtint pdig-int px float py foat, pz fioat } ] struct{ x-float y.float z-Moat }
p——l—
oints std-vector=uint_t= Ueyz PMxyz Fayz FHYxyz
i e ) )Tz [z oz } e )
. j;'d DIGIT format struct{ wint18, wint 16, wint 16, wint 16, wint32 }
rack i
10 —]| digits || sto:vector<uintg_t= | > digit |''digit % digit |’ digit |-~'digit |
" ) . .
i ' rc-w] pad ] timebin ] adc] trackid |
123 \ /
A
Sector Number Row Number

digits | (std:-vector=uint32_t- | —={"/digitid |digitia |~'digitia |

¥ ¥ :
k-|J're~[:|:n Hfsemors 10 0 i
M M 1 - - - —— : - -
: o 5 |L|EI pad IpadDev l timebin Inmemeev [achaxI adc IundennedJ
123 : . 3
52 In =— cluster id Cluster format struct{ wint foat floaf, float floaf, Moat, foat, wint }

k—[ H2I ]—-[EDhistcrgram{Jr_pads;rrnws;v.-tadc}]

east west
\-[ H35 ]—-[BD histogram [x:pads;rtimebins;zmw&;madc]] ‘;
| | Il
 H3F || 3D Hits histograms (x;y;z;v-adc) | | |HJ\< : :
[
 hits || std-vector=uints_t- ]_..{llrit it [Znit |2nit | l:;fﬂ 2 R ri;’m

r L

k—|rtrac|-cs |_|J,,;r | row | cluster id

HIT format struct{ x-float, y-float, z-foat, row:vint id-uint adcfloat }




DAQ 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)



ine TPC clustering

Krylov V.
Event:4; Sector:19; Row:2 ADC

195 400.0
375.0
190 350.0
325.0
300.0
185 275.0
@ 250.0
5 180 225.0
g 200.0
i: 175 175.0
150.0
125.0
170 100.0
75.00
165 50.00
25.00

160 L B L

7 9 1113 15 17 19 21 23 25 27 29 31 33 35 3pads




Data structure

Sector digits

Fows0-52)

TPC Sector:10

... | Entries 50706

H21:10

Entries 50706




NICA)

Data structure

Sector digits distribution

TPC MC Track 'X' Digits Dispersion: RG: MCTraek: " Biglis DISpSision:

HIFy:
H1Fx: & ,
2 F Enfries 50706 5 - Entries 50706
a B Mean  -0.1068 A - Mean 0.1147
i Std Dev 0.5764 2500| Std Dev 0.5434
2000]— B
B 2000
1500| B
B 1500|—
1000| 3
i 1000]
500/ B
B 500/
B orae el ey Laa 1o r
£ 2 3 4 5 N
Xcm 0|J\|\|J\L\|J|\|J
5 4 3 2 -1 0 1 2 3 4 5
Y cm

TPC MC Track 'Z' Digits Dispersion:

H1Fz:
Entries 50706
Mean -0.5084
Std Dev 0.8783

Digits
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1000

800

600

400

200
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Data structure

Hits

TPC MC Track 'X' Hit Dispersion:

140

120

100

80

60

40

20

'0.1\\I‘\\\‘\I\‘\\J‘I\l‘\l\l\l\|\

Lo

Hits

120

100

80

60

40

HTFx:

Entries 3189
Mean 0.08160
Std Dev  0.4360

2 25
Xcm

Hits

Sector hits distribution

TPC MC Track "Y' Hit Dispersion:

200

150

100

50

\\II‘\\I\‘\\I\‘\\I\‘\\I\

Ce L el

2

5

TPC MC Track 'Z' Hit Dispersion:

-1.5 -1 -0.5

H1Fz:

Entries 3189
Mean -0.01938
Std Dev  0.4452

H1Fy:

Entries 3189
Mean 0.01017
Std Dev  0.4111




MC data for MPD physics group

Generator

# of events()

DCM-SMM
PHQMD

VHLLE-UrQMD

JAM
DCM-QGSM-SMM

PWG2
PWG3

PWG1
PWG1
PWG2

PWG3

PWG1

PWG3
PWG3

Audu
BiBi

Auhu
Auhu
BiBi

pp
BiBi fix
target

BiBi fix
target

BiBi fix
target

XeW fix
target
XeXe fix
target
BiBi

BiBi

BiBi

BiBi
Auhu
Auhu
BiBi

BiBi
ArAr
AuAu
XeXe
cC
pp
Auhu
Auhu
AghAg
BiBi
BiBi

11

9.46
2
11
Tt/
i

2

3.0

3.5

2

2

a2

2

8.8

2
2.4/3.0/4.5
11.5

11.5

Tt/

9.2

9.46
4/7/9/11
4/7/9/11
4/7/9/11
4/7/9/11
4/7/9/11
3/3.3/3.5/3.8/4.0/4.2/4.5/5
4/9.2
4/9.2
4/9.2
9/9.2

15
10
10
95
10
10
10
15
10
12

12

12

15

15

76

1

15

61
10/10/2
15

15

20

48

10
20/20/20/20
20/20/20/22
20/20/20/20
20/20/20/20
50/50/50/50
40/40/40/40/40/40/40/40
5/5

5/5

5/6

25

1412

I

+

1.7 PB

o+ o+ o+ o+

+ o+ o+t
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MPD mass production database

http:/ldb-nica.jinr.ru/mpdmc/stat.php

7.7 Gev—, 4 7 Gev |
ik 11.5 Gev |{ ~ 5Gev

5.6 Gev |
:j-' I 9 Gev
.' 7.7 Gev
' 9.2 Gev
I 9 Gev

VHLLE+UrOMDx,
11Gev ~— VHLLE UrQMb”l? QEEm PHQMD __— 9Gev

— 11 Gev
PHQMD 9.2 Gev
Generator LTy = econstructe
Data Data
95Gev 9 Gev

PhSdy /
S \ 5 Gev
7.7 Gev

9 Gev

11 Gev
4 Gev 9.2 Gev

19.6Gev — —
11.5 Gev -
7.7 Gev

urgmd

UGev — 9 Gev

9.2 G
v 9.2 Gev

7 Gev 4 Gev

9 Gev 7.7 Gev 7.7 Gev “ 7Gev

All production data stored in Dirac File Catalog



Mass production data

Adding wagon for hadron spectra analysis Natalia
kolomoyets

* Centralized Analysis Framework for access and analysis of data:

v’ consistent approaches and results across collaboration, easier storage and sharing of codes and methods

v 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:

aE—

A Ausggmm e
-ﬂﬁl-i— s e o5 s

o« All productions for physical analyses of 51mulated data already have been done.
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Computing resourses for MPD

i MICC basic facility

\OnugA

NTERWARE

LIT EOS

We

Ultra-fast storage

MSC

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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