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NICA Megaproject
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BM@N Software-Computing Architecture (design)
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BM@N Condition Database Schema

Mikhail Zelenyi, Peter Klimai, Konstantin Gertsenberger BM@N NICA Condition database 4 / 9



Services for Condition Database

C++ API
Autogenerated class wrappers for database
tables with specific functions allow to access
and manage data in the BmnRoot
framework

REST API
Modern interface for integration with other
software components

Web UI by Alexander Chebotov
Visualization of summary data in the form
of diagrams and charts
Convenient viewing, managing and
searching for up-to-date information on the
BM@N experiment in tabular view by
collaboration members

Service scripts
Auto updating simulation file list
Checking integrity of the raw data files
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Smart Data Parser

Smart Data Parser — utile for transfer text
data to database
Using data model defined in JSON format
Working with different formats (CSV and
XML in now)
Working with different database
(PostgresSQL on NICA)
Implement by Python, have CLI and
Qt-based GUI.

PostgreSQL Database

Smart Data Parser

JSON description CSV&XML Files
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Smart Data Parser: Database communication

Python Database API 2.0 (PDAPI 2.0)1—
specification for unification API for
connectors to different database
SqlAlchemy2— framework for safe
generation SQL for PDAPI 2.0, database
communication and Object-Relation
Mapping
Communication with database metadata
allows validating JSON data descriptions or
create templates using information about
columns names and types

PostgreSQL Database SQLite

MySQL

MySQL Connector/Python

psycorg sqlite

Python Database API 2.0

SqlAlchemy

1https://peps.python.org/pep-0249/
2https://www.sqlalchemy.org/
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Smart Data Parser: Data descriptions

JSON descriptions allow describe:
Target table in database
Options fo data file parser
Structure of data file and relationships
between data and columns of database table

JSON Schema3of JSON descriptions
Validate JSON descriptions with
jsonschema4

Generate documentation in HTML an
Markdown with json-schema-for-humans5

Define default values

{
” tab l e ” : ”MPD” ,
” format ” : ”CSV” ,
”CSV” : {

” header ” : t rue
} ,
”columns ” : [

{
”name” : ” time ” ,
” type ” : ” datet ime ” ,
” type_proper t i e s ” : {

” datet ime_f lavour ” : ” i s o ”
}

}
]

}

3https://json-schema.org/
4https://github.com/python-jsonschema/jsonschema
5https://coveooss.github.io/json-schema-for-humans/#/
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Smart Data Parser: CLI Usage : Generation

Database

pos tg re s=> \dt
L i s t of r e l a t i o n s

Schema | Name | Type | Owner
−−−−−−−−+−−−−−−−−−−−−−−−−−−−−+−−−−−−−+−−−−−−−−−

pub l i c | detector_ | t ab l e | ze l enyy
pub l i c | detector_parameter | t ab l e | ze l enyy
pub l i c | parameter_ | t ab l e | ze l enyy
pub l i c | run_ | tab l e | ze l enyy
pub l i c | run_geometry | t ab l e | ze l enyy
pub l i c | run_period | t ab l e | ze l enyy
pub l i c | s i m u l a t i o n _ f i l e | t ab l e | ze l enyy

detector_.json

{
” format ” : ”CSV” ,
” tab l e ” : ” detector_ ” ,
”columns ” : [

{
”name” : ”detector_name ” ,
” type ” : ” s t r i n g ”

} ,
{

”name” : ” d e s c r i p t i o n ” ,
” type ” : ” s t r i n g ”

}
]

}

Run generation

ze lenyy$ smart−data−par se r generate
Generated f i l e s i m u l a t i o n _ f i l e . j son f o r t ab l e s i m u l a t i o n _ f i l e
Generated f i l e detector_parameter . j son f o r t ab l e detector_parameter
Generated f i l e detector_ . j son f o r t ab l e detector_
Generated f i l e run_ . j son f o r t ab l e run_
. . .
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Smart Data Parser: CLI Usage: Loading

ze lenyy$ smart−data−par se r load −c con f i g . j son −s t e s t s /data/ detector_ . j son t e s t s /data/ detector_ . csv
Loading t e s t s /data/ detector_ . csv : SUCCESS

detector_.json

{
” format ” : ”CSV” ,
” tab l e ” : ” detector_ ” ,
”columns ” : [

{
”name” : ”detector_name ” ,
” type ” : ” s t r i n g ”

} ,
{

”name” : ” d e s c r i p t i o n ” ,
” type ” : ” s t r i n g ”

}
]

}

detec-
tor_.csv

’ 0 ’ , ’ 0 ’
’1 ’ , ’ 1 ’
’2 ’ , ’ 2 ’
’3 ’ , ’ 3 ’
’4 ’ , ’ 4 ’
’5 ’ , ’ 5 ’
’6 ’ , ’ 6 ’
’7 ’ , ’ 7 ’
’8 ’ , ’ 8 ’
’9 ’ , ’ 9 ’
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Smart Data Parser: GUI

Database 
settings

JSON model files 
loaded from file 

system

CSV and XML 
files to process

Processed files (after 
clicking “Load to 

database”)

Error log
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Smart Data Parser: GUI development

For GUI used PySide6— Python Qt binding
Using PySide2 with Qt5, can be run with
Qt6
For material design used qt-material7

JSON schema:
Using for autogenerating description editor

6https://www.qt.io/qt-for-python
7https://pypi.org/project/qt-material/
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Thank you for your attention
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