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The FairRoot framework is an object oriented simulation, reconstruction and data analysis framework
based on ROQOT. It includes core services for detector simulation and offline analysis. The framework
delivers base classes which enable the users to easily construct their experimental setup in a fast and
convenient way. By using the Virtual Monte Carlo concept it is possible to perform the simulations using
either Geant3 or Geant4 without changing the user code or the geometry description.
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The basic idea of FairRoot is to provide a unified package with generic mechanisms to deal with most commonly used tasks
in HEP. FairRoot allow the physicist to:

X Focus on physics deliverables while reusing pre-tested software components.
X Do not submerge into low-level details, use pre-built and well-tested code for common tasks.
X Allows physicists to concentrate on detector performance details, avoiding purely software

X engineering issues like storage, retrieval, code organization etc.
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Event generators + exp. data
databases

BM@N Experiment
Database

documentation

The Unified Database is designed as a
comprehensive relational data storage for
offine data analysis in the fixed target
experiment BM@N of the NICA project. The
use of the BM@N database provides correct
multi-user access to actual information of the

experiment for data processing.

BM@N Runs and Geometries
Detectors and Parameters

Simulation Files Parameter Values

Account

v UrQMD
v QGSM
v PHSD

v Hybrid UrQMD
v VHLLE_UrQMD
v 3FD(Theseus)

BM@N Runs ©

Distribution of runs by run periods (show information on all
pericds)

Perlod 1: 93

|~ Perlod2: 115

Exp. data
e d+ C,Al Cu, Pb
« C+C,CH,AI Cu,
e Ar+ C, Cu, Sn, Pb

Kr + Cu, Sn, Pb

Simulation Files @

Distribution of simulation files by generators

vHLLE_UrQMD: 1388

UrQMD: 15963

E =4 GeV, 3.5 GeV
Pb E =4 GeV

E=3.2GeV
E=294

IFD: 12411

S—— LAQGSM: 4231
PHSD: 87
QGSM: 3044



exp. data DB

detector geometries nun_

run_geometry

FEgeometry_id: INTEGER

I R
Eperiod_number: INTEGER (FK)
Erun_number: INTEGER

simulation_file

Bfle_id: INTEGER

root_geometry: BINARY

= E—

run_period

Fperiod_number INTEGER

file_path: VARCHAR(200)
beam_particle: VARCHAR(10)
target_particle: VARCHAR(10)
energy: FLOAT
start_datetime: TIMESTAMP
end_datetime: TIMESTAMP

geometry_id: INTEGER (FK)

start_datetime: TIMESTAVP |——t  =/ETeunt IETSAER ~{ _
end_datetime: TIMESTAMP ﬁle_;ize: FLOAT \\ file_size: FLOAT

file_path: VARCHAR(200)
generator_name: VARCHAR(20)
beam_particle: VARCHAR(10)
target_particle: VARCHAR(10)
energy: FLOAT

centrality: VARCHAR(10)
event_count INTEGER
file_desc: VARCHAR(30)

\
\ pointer to

SIM storage level

run info b o \simulation data
|
* *
detector_parameter
detector_ ZEvalue_id: INTEGER
@detector_name: VARCHAR(10) | o detector_name: VARCHAR(10) (FK)
T parameter_id: INTEGER (FK)
description: VARCHAR(30) start_period: INTEGER (FK)
start_run: INTEGER (FK)
parameter end_period: INTEGER (FK)
._ end_run: INTEGER (FK)
Eparameter_id: INTEGER de_serial INTEGER
parameter_name: VARCHAR(Z20) channel: INTEGER

parameter_type: INTEGER

B

parameter_value: BINARY

pointer to
RAW storage level

detectors & parameters

tango_parameter

Edetector_name: VARCHAR(10)
@Eparameter_name: VARCHAR(20)
Eparameter_datetime: TIMESTAMP

parameter_value: BINARY

C++ interface <= TANGO

PostgreSQL DBMS



Magnetic field
for experiments




MPD detectors geometry

Artistic GEANT
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Realistic clustering in MPD TPC

The hit reconstruction
algorithm contains the
following main steps:

1) Searching for extended
clusters in (Pad-Time) for
each pad raw.

2) Searching for peaks in
time-profile for each pad in
the found extended
cluster.

3) Combining the neighboring
peaks into resulting hits.
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BM@N detectors geometry

Artistic GEANT

0 Analyzing magnet
1 MWPC

2 B Recoil (+ToT)

3 [ s (Siicon Tracker)
4 [l cEm

5 B TOF1(mRPC)

6 Il crc

7 [ Straw

8 [ ocH

9 [ TOF2(mRPC)
10 ] zoc

Present day
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Realistic clustering in GEM

Honeycomb plates
GEM foils

# There are realistic hit finder in GEMs N
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Efficiency, %

Tracking in MPD TPC
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Tracking in GEM tracker
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Reconstruction efficiency in 12 GEM
stations (red) and in 12 GEM + 2 two
coordinate silicon planes with the
stereo angle of 2.5 degree (blue).
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Event Display for the NICA experiments

Au-Au E = 4A GeV

BM@N event data:
GEM points and reconstructed tracks

based on EVE package

MPD event display:
TPC reconstructed tracks Au-Au Vs =11 GeV

Eve Main Window

Browser Eve

Eve | Files
(£ Wncowanager
| viwes

| 6@ 7 30 View (mut)

| &/ 7 R View it

/@ 7 RoZ View ()

| Q@ Scenes

& o

& G MCpoins

| & QM tacs

(C2 Reso points

| /53 Reo tacks
wFen
@ QR0
gQpeo
E-Ope:8
(P eciond
-3 aniprolon &
mOFkD
BOFkD

(2% RnoPhi (0.0)

(LR RI0Z0.0)

Syle Eventinlo
EventManager [MpdEventManager]
File: mome/soulmpdrootmacroimpd/evel
Run Id: 1523448907. Event Time: 0.00 n|
No of events: 10. No. of nodes: 20580964
Curtent Event 558
[T Primary Only
Select PDG: 05

MinEnergy: | 000 3

MaxEnergy: [117.98 &) ———4

[V show geometry
¥ high transparency
" light background
Show MC and reco data
[T MCpoinis 7 Reco points
" MCliacks [V Reco tracks

Update event <
»

3D View | RPhi View | RhoZ View | Muli View

Hide 30 View

Actions |

Command

Command (loca):




MPD Run Control System
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The Unified Database for offline data processing

p raw data processing
event reconstruction

physical analysis

BmnRoot / MpdRoot
A

Y

C++ database

interface
(connect, SQL 1/0)

A unified e
kor) database 44

Slow Control System

=/

PostgreSQL
automatic backup

configuration, calibration, parameter
and algorithm data

reading and =4
changing data (3
3

Web interface is required
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Jome  Find

Date

2016-03-07 08;14:09

2018-03-07 07.48:29

2018-03-07 07.31°40

2018-03-07 0706241

2016-03-07 D468

2018-03-07 04:20-02

2018-03-07 03:.5247

2018-03-07 0323123

2018-03-07- 025601

2018-03-07 0Z:24:48

Last day

hift Leader

Erryablow

Cryabloy

Dryahlow

Diryahlow

Erryablov

Ciryabloy

Diryahlow

Diryablow.

Diryablow

Drryablov

Type

ey Run

Mew Run

New Fun

Maw Run

New Run

New Run

MNew Run

Maw Fun

N Run

2487 per?

2485 per7

2484 per 7

2483 per7

2481 per?

2450 per7

2478 per 7

2478 per7

2477 per.?

2475 per?

E-log database

Trigger

SRCTZ Full Trigger = IT & (X1
& Y1} E (X2 & ¥2)

SRCTZ Full Trigger = IT & (X1
EY1)& (X2 Lv2)

SRCTZ Full Trigger = T & (X1
E Y1) & (X2 &£¥D)

sRoT2 Full Trigger = IT & (X1
&Y} & (X2 &YE)

SRCTZ Full Trigoer = IT & (X1
& Y1) E (X2 & ¥2)

SRCTE Full Trgger = IT &{X1
E Y1) & (X2 &Y

sSRCTZ Full Trigger = T & (X1
&Y} & (xZ&¥2)

SRCTZ Full Tigger = IT & (X1
& Y1} & (X2 &Y2)

SROTZ Full Trigger = IT & (X1
EY1) & (X2 &YE)

SRCTZ Full Trigoer = IT &:{X1
EVI}E (XZ & YD)

DAQ Status

Al i except ECal and CSC

Al inexcept ECal and CSC

Al in except ECal and CsC

All'in gsccept ECal and CEC

Al i except ECal and CSC

Al in except ECal and CSC

Al in except ECal and CSC

All n except ECal and CSC

Allin except EC4l and CEC

Al in except ECal and CSC

P-AL A

1B00

1800

1800

1800

1800

1800

1800

VEMZ, A

Beam Energy, GeV
c 3aT
c 317
(= 317
c 3ar
c AT
c 317
c 317
(= 317

N
c 3w
c 3aT

get

H2 (300 mm)

HZ {300 mm)

Hz {300 mm)

H2 {300 mm])

H2 (300 mm)

HZ (300 mm)

H2 {300 mm)

H2 (300 mm)

HZ {300 mm)

H2 (300 mm)

|10 v Lngm

Number of items per page:

Comment

M=BC1&BCIAVCASRC[AND], beam 2x10°S beam
diration 2-3 sec, Live time:~100%, #h:S0kEvents;
decrease the TOOC threshold for new BC4 to 10,

IT=BC1&BCILVCASRCIAND ), beam 2x10°5 beam
duration 2-3 sec, Live time~100%, #N S0kEvents,
decrease the TQDC thrashold for new BO4 to 10,

M=BC14BC2EVCESRCIAND), beam 23105 beam
duration 2-3 sec, Live time ~100%, #MN:50kEvents,
decrease the TQDC threshold for new BC4 to 100

M=BCli&BC2EVCASRC(AND), beam 3x10°S beam
duration 3-4sec; Live ime-~100%, #N-S0KEvents,
decraase the TRQDC threshodd for new BC4 1o 10,

M=BC1&BCIAVCESRC[AND]), beam 2x10%S beam
duration 3-4 sec, Live time:~100%, #N:S0KEvents,
decrease the TOOC threshold for new BC4 to 10,

IT=BCI&BC2AVCESRC{AND), beam 2x10°5 beam
duration 3-4 seg, Live time-~100%, #8 S0kEvents,.
decrease the TQDGC thrashold for new BO4 to 10,

M=BCl&BCIEVCASRCIAND ), beam 25105 beam
duration 3-4 sec, Live ime"~100%%, #N-S0KEvents,
decrease the TQDC threshold for new BC4 to 100

M=BC14BC2EVCASRC(AND), beam 2x10°5 beam
duration 3 sec. Live time~100%. #N:50kEvents.
decreass the TQOEC threshold for new BC4 1o 10, Rati
of BCZ/BCI~0.4 & VCIBC1~-D.44, no contact wah
Rukoyatkin Pavel started at run #2474

M=BC1&BC2EVCEASRC(AND). beam 1.5x10°5 beam
duration 3 sec, Live time:~100%. #N:51kEvents.
decrease the TQDC threshold for new BC4 ko 10,

M=BC1EBCIEAVCESRC{AND), beam 1x10°S beam
-duration 3 sec. Live time:=100%, #N18kEvents,
decrease the TOOC threshold for new BC4 to 10,
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Computing resources: LHEP

Protected: Cluster monitoring

ONLINE cluster nodes

%Load %Load %Load

Node now Smin 15min Users Uptime{days) Time T land average calouiation
ncid: | 585 535 540 Fi 9 14:30:51 2700
ncli: | 407 407 405 o 44 1430045 24np
nctd: | 600 570 572 0 34 14:33:02 2100
ncld: 2302 2312 2321 0 < 14.30:45
1800
ncis: | 500 500 495 0 15 14:29:45
15040
ncl6: | 552 531 525 1 15 14:30:04
1200
ncly: 506 502 523 0 47 14:30:45
ncts: 774 891 901 1 27 1430:03 200 i
ncts: | 607 06 600 1 432 14:30:45
nc: 1 2 5 2 9 14:29:53
nc3: 5 19 17 9 27 14:28:23
Z - nc1d: nc13: nc1a: ncly: ncis: nc3: nci:
ncx 956 838 636 2 35 14:26:38 ncil: ncid: nci6: nc18: nc2: ncs: ncé:
nc7: | 424 A27 a17 1 51 14:25:54 B ccicadnow M Ytload Smin N %Load 15min

nca: 285 277 271 | 15 14:30:19



Computing resources
for NICA @ LIT

GIISANIERY

| computation component HybriLIT

TOTAL RESOURCES
252CPU cores;

84 CUDA ; " i
E: .G.c mm:.‘“" OS: Scientific Linux 6

~2,5Th RAM; distributed file system: EOS
=577 HOD. batch system: SLURM

SuperBlade Chassis including 1o
calculation blades for run user tasks.

\ 2
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Thank for your attention
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