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Current tasks in the software
development

News in the reports:

Slavomir Hnatic
Integration of JupyterLab and ACTS tracker into MPDROOT

Nikita Baldin
The issue of functional division of automated systems in experimental facilities

Sergey Sergeev
Central DCS. Run Control Concept

Alexander Krylov
MPD Event Display - road to the real experiment

Valentin Kuzmin
Misalignment influence on the track reconstruction in MPD TPC

Ivonne Maldonado
Simulation of a mini beam-beam detector for the MPD

Jamilya Erkenova
Filtering track candidates in TPC track reconstruction

Alexander Bychkov
Simulation and position optimization of real laser emitters for TPC calibration system



MPD eventdisplay «xyiow




Update geometry for eventdisplay "~

(dev. version)

Magnet yoke
TOF
FHCal o
; TPC

SC coil
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Online software for MPD

Sergey Sergeev
Central DCS.
Run Control Concept

“— Experiment DCS structure

Run type DB )  Predefined set of RUN SHALOTaEE

types
Il ' ﬁ/
State :

L RC/CDCS™ < .Shift leader
Tk x> .
Command>/ \\
_ v .

By ‘TPC DCS TOF DCS ECAL DCS|  DAQ

Command -> set run type

State - actual subdetector state
Off, StdBy, NotRdy,
Rdy, Wrng, Error,...




Online software for MPD

The issue of functional division of automated systems

Nikita Baldin in experimental facilities
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Management Run coordination
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Sector I

. '

128 SAMPA chips per sector
~4006 pads |

TPC Board

TPC data for eventdisplay

4096 readout packets
(packet size: ~400B)

.
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|::> |"I ol |

. Ewent Builder .l ::> Data
Storage
\\\ // - I
TPC Event
9 SAMPA Heartbeat packet 10 @ sector size- ~1 & ME
H [HP|PT|WN count|HW id [CHid | BX count |DP| /, ﬂ\ L
f ADC Baseline \ S
¥ GPU Suppression Q:‘j TPC Pad
Header | Data Payload... | (BC2, BC3, DWT) threshold biases
i 50 ) ) database
Heartbeat Header —
H & Hamming code
HP 1  Header parity bit (+ hamming code) { §
PT 3 Packetiype Recode and Restore
- - data structures in
WHN 10 MNumber of 10 bit words in data payload sector form-factor
HW 4  Hardware address id
CH 5 Channel address id
BX 20 Bunch-crossing counter (40MHz counter Rﬂwlgludster Hit AI&S;c_tor HitTFimlicer
— inder rimary Trac!
DP 1  Data payload parity bit (53 rows per sector) recognition
SAMPA Recode time per Event
Event Sector
Hit List
serial (host CPU) ~151 /-'
parallel (host CPU) 27 - |_| -
GPU kernel {per row) 60
GPU kernel (per sector) 95

Mear online Data
processing




MPDroot release v24.03.2024

(J.Busa & S.Hnatic )

Installation:
https://mpdroot.jinr.ru/running-mpdroot-on-local-machine-using-cvmfs/

Release:
https://git.jinr.ru/nica/mpdroot/-/releases/v24.03.24

FOR USERS FOR Developers

« v33.0.0 ACTS tracker integration: #234 #243 B L s
Clang-format 18.1.1

PostgreSQL 16.2
warnings fixed: #237
fix FhCal mapping file not loaded: #244

« ROOT 6.28/12

*» GEANT4 11.1.3

« Fairroot 18.6.10

+ Analysis update: #235

[ ]

-

« Nuclei analysis: '516 504

+ Hyperons update: 1517 1518 1519
¢ evPid update: #240 #236

« Magnet geometry update: !512




MPD GIT software repository

Commits to dev

Excluding merge commits. Limited to 6,000 commits.
18

15

Number of commits
1]

L

May Jun ul Aug Sep Oct Nowv Dec 2024 Feb Mar

== Commits Avg: 294m - Max: 18

Apr 08, 2024

Fix clang-format in Cl pipeline
@ ” e @ | da9zeadf

Slavomir Hnatic authored 2 weeks ago

)
Ny

5d473%ee

]
o

Fixes of MPDRCOT towards ROOT 6.30.06 and Pythia 8.3.11
Jan Busa authored 2 weeks ago and ° Slavomir Hnatic committed 2 weeks ago

Apr 07, 2024

Acts Tracker: remove clutter
@ [~] 42cfcebe

Slavomir Hnatic authored 2 weeks ago

)
Ny

Mar 31, 2024

@ | bBde6bss

o
o

Analysis update: KK, PK, PiK, PiLambda, PiPi (Victor Riabov's request)
Slavomir Hnatic authored 3 weeks ago

Mar 28, 2024

.. Added evFlowEP wagon
1* Métp Napdénos authored 3 weeks ago

(] 4f9eld4b

)
iy

Mar 24, 2024

Fix for MCStack for GEANT4.

: (] Ff84583F
Alexander Zinchenko authored 4 weeks

e
T
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MPDroot deployment

Running MPDRoot locally using CVMFS

Questions?
INSTALL CVMFS AND TOOLBOX
(Users and Developers)

Supported OS

NOTE: If

t.jinr.ru/nic

‘nica-init.sh’

on Fedora 39
ord for us

tainer a9-nic

as container ...

nment

you are using Centg
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Efficiency

TPC tracking with ACTS

Jamilya Erkenova

1; [~
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TPC laser calibration system

« UV laser system

- Two pulsed 130 m]J 5-7
ns Nd:YAG lasers

- ~1mm diameter
- 224 laser beams in total

- 112 “tracks” in each
half of the TPC

* 4 planes of laser
beams

« 30cm between planes

e 16 bundle with 7
mirrors each

- 4 tubes with 4 bundles
- 10 Hz impulses

A.Bychkov
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Real laser heam

bundle of micro mirrors %8 = the initial wide beam (18 mm)

‘I'DD_—
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TPC alignment

Kuzmin V. MSU INP

Black points

Green points simulated muon tracks
misalignment hits
Red points - hits with alignment
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MC dataset for MPD physics

PWG4

PWG1
PWG1

Ausu

BiBi

Ausu
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BiBi fix target
BiBi fix target
BiBi fix target
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AuAu
Al

BiBi

BiBi

ArAr
AuAu

XexXe
CcC

PP
Ausu

Ausu

Agag
BiBi
BiBi
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Quality Assurance engine  (S.Hnatic)

Architecture
Visual | QA (
« - i . > TPC API
front-end | Engine X

* QAENgine is a separated entity on its own
* interacts through API with
reconstruction/simulation backend and

generates output for visual front-end

* work of testers and algorithm developers is

dev -~ mpdroot / tools / tdd / | + ~ History Find file Web IDE & v
Name Last commit Last update
EaQAa QA Engine: directory placeholders, build, initial Abstract Base Class 1month ago
B3 scripts QA Engine: directory placeholders, build, initial Abstract Base Class 1month ago

B CMakeLists.txt QA Engine: directory placeholders, build, initial Abstract Base Class 1month ago



= MDB)
Cluster finders comparison with QA engine

Most illustrative with JISROOT

Cluster Map: Mlem
156 Clusler B, seclor 2...

L Entries 44
- Mean x 2.413
154 Mean Y 149.2
b— St Dev & 1.922
L Std Devy 2.432
- 152
Mlem clusterfinder
150 —
148 :—
146 :
144
142 ._I l_1 | | IIIIIII |. Ll 1 | | - | L I. I L
- 0 1 2 3 4 5 ] 8 9
Cluster Map: Fast
Clusier 13,
156 - er . Seclor o
— 2413
154]— 149.2
— 1.622
I 2.432
152
150 :—
Fast clusterfinder =]
146/
144
= | | | | | |
142- 0 1 2 3 4 5 I 6 T 8 9
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MPD mass production database

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

all mass production requests done in acceptable time

? .7 Gev— 4 7 Gev

19.6 Gev 5.6 Gev il e
11.5 Gev f ~ 5Gev
11.5 Gev 6.4 Gev I
9 Gev
7.7 Gev 7.7 Gev —"

9 Gev
HLLEHJ 1
VHLLE UrQMD Q%SM [LAQGSM
PHQMD B 9 Gev

VHEEESUrOMD 5
PHQMD 9.2 Gev aﬁ‘f——— 11 Gev
Generator T7Gey —— econstructe
Data Data

Ay,
5 Gev urgma
b 7.7 Gev
= 11Gev ~ 9 Gev
9 Gev
11 Gev
9.2 Gev | %
1 Gev 9.2 Gev : 9.2 Gev
| 1
7 Gev 4 Gev
7.7 Gev 7 Gev

9 Gev 7.7 Gev

1170

All production data stored in Dirac File Catalog



MPD databases

v List of MPD members & authors
v MC events mass productions

v LogBook for Experiment

v Run configuration DB

v TPC calibration

v TPC alignment parameters

v TOF calibration

v ECAL instrumentation

V EEERN

MPD geometry alignments DB

Home TPC alignments TOF alignments

MPD
Collaboration list

20



Data storage system for NICA experiments

L ustrg:

/lustre/datalake/lit /lustre/datalake/mirror /lustre/datalake/ncx
pool mirror pool
datalake.lit directory datalake.ncx

LHEP Team

MLIT Team Replica 1 Replica 2 Moshkin ALA.
Belyakov D.V., Dolbilov A.G., status: init status: init, stale ’
Kokorev A.A., Lyubimova
M.A., Pelevanuk I.S.,

Rogachevsky O.V.,
Slepov I.P.

Podgainy D.V. > Ifs mirror resync /lustre/datalake/mirror/file Replica 2
> |fs getstripe /lustre/datalake/mirror/ status: init
MLIT servers 2x 160 TB, SAS LHEP servers BRI
2 Data flow rates 100 x

30/R730xd System Board

Dell PowerEdge R730xd Motherboard  PowerEdge R73 yetem Bog ﬁl Supermicro SSG 1029P-NEL32R  wothervoara s
Processor 2x 5-2660 vA @ 2.00 GHz Processor b
Memor y 8x Micron DDR4 2400 MHz, 16 GB (128 GB) Memory 12

RAID Dell PERCH730P Disk 2 er SSONVME m.2, 51

512G8)
Disk 2x Dell MFC6G (Samsung) SSD SAS, 400 GB (2x 400 GB) ~ 16x Intel DC P4510 55D NVME (Ruler), 15.3TB (244 3 TE)

16x HGST UltraStar HE10 SAS, 10T (160 T8) ' . Network ntelX55
Network Dell 99GTM (Intel X540-T2 2x 10 Gbs + Intel 1350 Dual Port 2x 1 Gbys) """“ """" ““"“ """" NVidia 0) ConnectX-5 Dual Port 2x 100 Gbys Ethernet
Power Power 2x1600W Redundant Power Supply

2x 750W Redundant Power Supply

DPS-RE
50ld 6230R @ 2.10 GHz
DDR4 2993 M




Computing resourses for MPD

* 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:

v

~

MICC basic facility

cluster

NICA offline cluster 1000 cores(limit for users)
up to 3260 cores in last production

Tierl 1400 cores

Tier2 1000 cores

Clouds(JJMR and [[NR Member States) 70 cores

UNAM(Mexico University) 100 cores

MNational Research Computer Network of Russia (now resources from - H M I'(C @ )

SPBTU and |5CC) 672 cores
Mass production sforages integrated in Dirac File Catalog have size 4,2 PB.

NOANTEX

@ & & & & & @
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MPD software development team

Bychkov A. Alexandrov E. Kuzmin V.
Krylov A. Alexandrov |I. Krylov V.
Moshkin A. Balashov N.

Rogachevsky O. Belyakov D.
Busa J.
Hnatic S.
Pelevanyuk I.
Podgainy D.
Zuev M.

Voluntests
welcome
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