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BM@N Data Processing Pipeline
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Ilnur Gabdrakhmanov (26 October 11:30)

Online Histogramming System and perspectives of its integration with DQA
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Information Systems for online & offline processing
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BmnRoot sim & digi & reco & pa

Run Control System
Online Histogramming
Event Display: offline/online…

Geometry IS (2019-2020)

Condition IS (2020-2021)

Configuration IS (2021)

Event Metadata IS (2020-2021)

Logbook IS (2019-2020)

RFBR Grant 2019 – 2021: Development of Information Systems for Online and 

Offline Data Processing for the Experimental Setups of the NICA Complex

Online & Offline
BM@N Systems

27 October 2020
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e-Log Platform Status

Common FreeIPA Authentication: Administrator, Editor, Reader roles

File Attachments (text description, photo)         Multi-Column Sorting Easy Searching

Email Subscription to selected event types       Logbook Monitoring User Cabinet

27 October 2020

bmn-elog.jinr.ru

https://bmn-elog.jinr.ru/
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e-Log Configuration and Deployment
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Configuration File
{ "host" : "nc13.jinr.ru",    //Database host             

"port" : "5432",                   //Database port      

"dbname" : "bmn_elog",   //Database name              

"dbA":true,                           //Authorization type    

//Experiment specific data columns 

"colVal": {  "sp_41" : "SP-41, A",

"sp_57" : "SP-57, A",

"vkm2"  : "VKM2, A"},

"columns" : [ {"column" : "sp_41 int null"},

{"column" : "sp_57 int null"},

{"column" : "vkm2  int null"}],

"expName":"MPD",                                      //Experiment name                  

"loginImage" :"login/images/bmn2.png", //Login image  

"loginLink":"http://bmn.jinr.ru",                //Link to Web site 

"fillRunDB":true,                                            //whether fill DB

"sendNotif":true,                                          //Notifications

Deployment Scheme

The Common Deployment System is based on Docker 

containers and shell scripts

It allows to install the Online Logbook System for all the 

experiments of the NICA project taking into account 

some specifics of the experiments 

27 October 2020
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Geometry Information System

is based on the Geometry Database to work with detector geometries

of the NICA experiments and intended for storing, using and

managing information on the geometry models of the detectors

manages geometry modules as ROOT binary objects

each setup module stores a tag, version, transformation matrix,

optional parameter file, and link to the parent module

manages full setups as a combination of geometry setup modules,

magnetic field and materials

manages the versions of the modules and setups

provide the detector geometries for online (e.g. monitoring the current

events) and offline (e.g. event reconstruction and analysis) systems

27 October 2020
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Client-Server Architecture of the Geometry IS
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Three user roles:

Lead Developer | Developer | User (Reader)

Geometry API provides a set of ROOT macros for 

selecting and loading a required setup geometry 

and its components into BmnRoot to perform 

simulation, reconstruction and physics analysis

Evgeny ALEKSANDROV

(26 October 11:45)

Geometry Information 

System for the BM@N 

and other experiments
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New Web platform of the Geometry Database
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Graphical User Interface Functions:

View             Edit           Download

bmn-geodb.jinr.ru

BM@N Geometry Database has filled with 

setup geometries for Run 7 and 6

27 October 2020

http://bmn-geodb.jinr.ru/
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Unified → Condition Database
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pointer to

SIM storage level

pointer to

EXP storage level

pointer to

Parameter Storage

storing information on 

experiment sessions and runs, 

detectors, parameters and 

parameter values, and generated 

simulation files
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BM@N Database for offline processing
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configuration

calibration

parameter and

algorithm data

detector simulation

raw data processing

event reconstruction

physics analysis

Condition

Database

27 October 2020

Local Condition Database

as a local replica

of the central Condition Database

is under closer consideration

python script for auto 
update of simulation file list 

C++ database 

interface w/o SQL
(connect, SQL I/O)

BmnRoot

Web interface (bmn-unidb.jinr.ru)

users

Web GUI has been improved

Added dynamic elements and some

bugs have been corrected

Select & Jump function for diagrams

and tables has been implemented

FreeIPA    authentication

Alexander CHEBOTOV (26 October 12:05)

Architecture of the Web service for offline 

database of the BM@N experiment

https://bmn-unidb.jinr.ru/
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Event Metadata System (EMS)
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main functions are description of particle collision events, storing

of necessary event metadata, their management and convenient

access, and organizing online and offline interfaces to the

metadata

is based on the Event Database called Event Catalogue, which

contains summary properties of particle collision events and

references to their storage location

allows user to quickly search for a set of events required for a

particular physics analysis by various criteria and parameters

is responsible for creating, maintaining and checking the quality

of the catalogue of physics events
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Metadata Structure in the Event Catalogue
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• period and run number

• file pointer (GUID)

• event number

• software version

• event time

• number of primary and all

reconstructed tracks

• track number of positively and

negatively charged particles

• primary and secondary

particles found

• number of hits by detectors

• total input and output charge

in the event…

EMS provide the following 

functions: summary description 

of collision events and their 

identifiers, which can be used to 

select events for a desired 

analysis goal, recording and 

storing event metadata, 

management and access to the 

metadata, organization of online 

and offline interfaces for 

selecting events of interest

27 October 2020
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Architecture of the Event Metadata System

1427 October 2020

Web interface

for viewing and searching 

for event metadata stored 

in the Event Catalogue 

and retrieving events 

which satisfy given user 

parameters

Metadata API

for writing new metadata to 

the Event Catalogue 

while data processing and 

requesting events 

selected by criteria for 

physics analysis in 

BmnRoot
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DBMS for Event Metadata System (in progress)
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It is assumed that the number of the events will increase from the current 

value of hundreds of million BM@N events to billions of events per year

27 October 2020

deployed, 

configuring

Configuration 1:

Intel Core i9-10900F

DDR4 64Gb 3200MHz

SSD 1Tb Samsung

500 million events

Configuration 2 (VM):

2xIntel Xeon E5-2680

DDR4 256GB 2133 MHz 

SSD 400 GB Intel

500 million events

123 GB

Select 1: 9   / 10 sec

Select 2: 9   / 10 sec

Select 3: 10 / 15 sec

Select 4: 10 / 11 sec

Select 1: 18 / 23 sec

Select 2: 18 / 22 sec

Select 3: 21 / 39 sec

Select 4: 20 / 24 sec

deployed, profiling
1027 sec



LOGO

Services for the Ecosystem
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Monitoring Service

Monitored Hosts
Monitored Hosts

Monitored Host(s)
& Databases

Mail server

Grafana

InfluxDB

ICMP ping
PG-SQL request 

mon-service.py

• Monitoring Service Features
• Ping and PG-SQL request to check 

database server status

• Configurable via JSON file

• Email notifications

• Response time stored in InfluxDB

• Use Grafana for visualization and 
additional alerting

• NEW: Monitor server parameters 
such as Disk, CPU, Memory, etc.

27 October 2020

Telegraf
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Monitoring Information Systems

Email Notifications

27 October 2020

mon-service.jinr.ru Grafana

View

• BM@N Database + detailed

• Electronic Logbook + detailed
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Statistics Collection 

27 October 2020 19

• Shows histograms and summary data for:
• File size and size per event for given directories with data

• Parsing job logs to get processing time for run and time per event, 
as well as to define failed jobs

• Implemented as Python script
• https://git.jinr.ru/nica/bmnroot/uni_db/services/statistics

# python3 stats.py --size --dir 

/eos/nica/bmn/exp/raw/run7/ --config

config-size.json --recursive

# python3 stats.py --time --dir 

/eos/nica/bmn/users/logs/ --config 

config-time.json

https://git.jinr.ru/nica/bmnroot/uni_db/services/statistics
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Completeness of the BM@N Collaboration Services
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Experiment Database
bmn-unidb.jinr.ru

Electronic Logbook
bmn-elog.jinr.ru

Forum System
bmn-forum.jinr.ru

Official Web Site
bmn.jinr.ru

Wiki Doc Server
bmn-wiki.jinr.ru

Geometry Database
bmn-geodb.jinr.ru

BM@N

Collaboration

login login

Ivan SLEPOV (26 October 11:15)

Status of information services for the BM@N experiment

NICA cluster

NICA cluster

NICA Cluster 

https://bmn-unidb.jinr.ru/
https://bmn-elog.jinr.ru/
https://bmn-forum.jinr.ru/
https://bmn.jinr.ru/
https://bmn-wiki.jinr.ru/
http://bmn-geodb.jinr.ru/
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FreeIPA: Single Authentication & Autorization
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FreeIPACollaboration members

register

request

special

rights

Single Account

bmn-ipa.jinr.ru

27 October 2020

writers usersadmins

Electronic Logbook

Wiki Document Server

Experiment Database

https://bmn-ipa.jinr.ru/
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User Registration Form

2327 October 2020
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BmnRoot Development
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BmnRoot Data Processing

digitizer
BmnDataToRoot.C

simulation
run_sim_bmn.C

run_sim_src.C

reconstruction
run_reco_bmn.C

run_reco_src.C

physics

analysis
macro/physics/

bmndst.root

run_digi.root evetest.root

Geant 3/4DAQ Storage
raw data in binary format

raw_run.data

Event Generators
UrQMD, QGSM, Pythia…

generator.dat

Sergei MERTS

(27 October 11:55)

Status of the BM@N 

simulation and data 

reconstructionDST format

RAW binary format

SIM formatRAW digits format

27 October 2020

Julian KAHLBOW

(27 October 14:00)

Status of the SRC analysis

Alexander ZINCHENKO

(27 October 11:05)

Summary of the analysis meeting

Sergei NEMNYUGIN

(26 October 09:25)

Performance optimization 

of the BmnRoot 

reconstruction modules
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New BmnRoot Release preparation: 20.11.0

The new release has to be

approved by all detector

groups

The release will be tested at

distributed clusters before its

issue

A new structure of the BM@N

offline database is scheduled

to be implemented before the

BmnRoot Release (re-issuing

all releases)

The mass production of the 

BM@N digits and reco data 

for Run 7 has been started 

to check pre-release

27 October 2020
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CI/CD BmnRoot Pipeline in Docker

27 October 2020

Bmnroot Pipeline runs in Docker containers 
(dynamically provisioned in the JINR Cloud)

– Gitlab-shared-runners – used to run tests before merging a new code: 
CentOS7/Ubuntu18.04/SL6 images = OS + FairSoft + FairRoot

– Gitlab-shared-runners-no-cvmfs – used to run deploy jobs

To build and store container images, a new GitLab project was

created: “NICA/Docker Images”

Automation of BmnRoot build and publishing system

Evaluation of possible options for running batch jobs in

containers

Checking permissions was added

Nikita BALASHOV

(26 October 09:45)

CI/CD pipeline status and 

perspectives for BM@N
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Distributed Computing
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Andrey DOLBILOV

(27 October 12:20)

Status of the computing for BM@N



LOGO

HybriLIT platform: Application and Report
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http://hlit.jinr.ru/en/about_govorun_eng/registration-at-the-govorun-supercomputer/

1. Application Form from the BM@N Collaboration once per year

2. Reporting Form from the BM@N Collaboration before the Application

http://hlit.jinr.ru/en/heterogeneous-cluster-hybrilit/users_publications_eng/

27 October 2020
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BM@N WorkFlow Implementation
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Artem PETROSYAN

(26 October 12:20)

Status of Workflow Implementation for BM@N distributed processing
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BM@N WorkFlow Services via DIRAC
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Igor PELEVANYUK

(26 October 10:25)

DIRAC Interware as a tool for the organization of scientific computing

User Interface

API

Workload 

management

Data 

management

File Catalog

Metadata 

management

Accounting
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Data Processing Simulation for BM@N

27 October 2020
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Some Simulation Results (Scenario 1)

27 October 2020

Daria PRIAKHINA

(26 October 10:05)

First results of applying a probabilistic 

approach to BM@N data centre simulation

LHEP farm: 500 slots

RawToDigit jobs – 4 000 (40%)

DigitToDst jobs – 4 000 (40%)

Supercomputer: 400 slots

RawToDigit jobs – 1 500 (15%)

DigitToDst jobs – 1 500 (15%)

T2 LIT farm: 100 slots

RawToDigit jobs – 4 500 (45%)

DigitToDst jobs – 4 500 (45%)



LOGO

Software Group Status 
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Software Direction of the BM@N Experiment
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Head of the BM@N Software Group:

Konstantin GERTSENBERGER

BM@N Software Group (2 person): 

Konstantin GERTSENBERGER: group leader

Alexander CHEBOTOV: software engineer in JINR since 2018

The Software Group has no department connection with 

the Department of the BM@N experiment → problems with asking 

the division for resources for the BM@N Software Group

2020 year

4 person 2 personphysics 

analysis

physics 

analysis
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BM@N

Software

Contribution

JINR LHEP (Spokesperson: Mikhail Kapishin) 

Konstantin GERTSENBERGER

Alexander CHEBOTOV

36

MIPT – NPM group (Head: Tagir AUSHEV)

Peter KLIMAI

(26 October 09:00)

Software contribution from MIPT: 

development of services and tools for BM@N

BM@N Software Collaboration

JINR LIT (Director: Vladimir KORENKOV)

Nikita BALASHOV: CVMFS Deployment, GitLab Services, Docker Containers

Irina FILOZOVA, Igor ALEXANDROV, Evgeniy ALEXANDROV and staff:

Geometry DB and Event Metadata System for the BM@N experiment

Dmitriy PODGAYNY (Head of the HybriLIT team), Oksana STRELTSOVA,

Maksim ZUEV: HybriLIT and SC Govorun support

Danila OLEYNIK, Artem PETROSYAN: BM@N WorkFlow Services

Daria PRIAKHINA, Vladimir TROFIMOV, et. al: BM@N Processing Simulation

https://research.jetbrains.org/ru/researchers/altavir
https://research.jetbrains.org/ru/researchers/vchernov
https://research.jetbrains.org/ru/researchers/gama_sennin
https://research.jetbrains.org/ru/researchers/shimuuar
https://research.jetbrains.org/ru/researchers/pklimai
https://research.jetbrains.org/ru/researchers/ta_nyan
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Official BM@N Web-site: bmn.jinr.ru

✓ Collaboration

✓ Information

✓ Documents 

✓ Software

✓ Databases

✓ Computing Section 
(NICA Cluster, MICC 
Complex, HybriLIT 
& Govorun)

✓ Guides, Manuals

✓ Wiki

✓ Forum

✓ Webex

✓ BM@N Mail-lists

✓ etc.
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The information systems and related services have sufficiently been

restructured and improved to simplify their use by members. The

development of the Event Metadata System has been started.

RFBR support with the NICA grant (18-02-40125) enables to significantly

improve the Information Systems for BM@N data processing.

BmnRoot Release 20.11.0 is scheduled to be issued after approval

procedure with the latest BM@N and SRC simulation, reconstruction,

analysis and software improvements.

The architecture of the BM@N mass data processing is under

development. The related workflow services are under deployment now.

The serious lack of manpower for BM@N software development is a

problem to be solved.

Conclusions
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Thank you for your attention!

More information: bmn.jinr.ru

nica.jinr.ru

Email: gertsen@jinr.ru


