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MIPT NPM and SPC

@4

e MIPT Nuclear Physics Methods (NPM) lab

N Since 2015 @ noumMeTH ®MMN MOTH
* HEP experiment data analysis
* Bring modern IT to experimental physics (@) e D etans Researh ao 2022
 https://npm.mipt.ru/ru/

e Scientific Programming Centre (SPC)
e Since 2022 ) e
e Education, including Master’s program
 Fundamental and applied research

Consulting in field of scientific software Partners of SPC Master’s

systems program “Scientific Software”
» https://sciprog.center
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(¥Pm Projects for BM@N

Muon monitor demo
\

MIPT projects for BM@N include
services for:

e Visualization
* Monitoring Y B =
e Statistics collection

» Database management

Alexander Mihail Aleksandr

Artyom Peter
Nozik Zelenyy Svetlichnyi

Degtyarev Klimai



https://research.jetbrains.org/ru/researchers/gama_sennin
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‘NP Project Summar

NICA scheduler configurator GUI https://bmn-scheduler.jinr.ru In production

Monitoring service https://mon-service.jinr.ru In production

Slow control system viewer https://bmn-tango.jinr.ru In production

Statistics collection script https://git.jinr.ru/nica/bmnroot/- Available as part of
[tree/dev/services/statistics BmnRoot

Next-generation event display https://github.com/SciProgCentre/visionf ROOT integration
orge WIP

Event Metadata System https://git.jinr.ru/nica_db/emd First version

deployed
Condition database data migration tool  https://github.com/SciProgCentre/jinr- First version

database-tools delivered



https://bmn-scheduler.jinr.ru/
https://mon-service.jinr.ru/
https://bmn-tango.jinr.ru/
https://git.jinr.ru/nica/bmnroot/-/tree/dev/services/statistics
https://github.com/SciProgCentre/visionforge
https://git.jinr.ru/nica_db/emd
https://github.com/SciProgCentre/jinr-database-tools

(NPM

Condition Database Data
Migration Tool

By Mihail Zelenyy <mihail.zelenyy@ phystech.edu>



@4 Database Data Migration Tool

e Task
* Transfer data from CSV, XML files to database
 Data model defined as JSON file

* Implementation
* Python
e CLI and Qt-based GUI
* JSON schema used to check each JSON model file
e https://github.com/SciProgCentre/jinr-database-tools



https://github.com/SciProgCentre/jinr-database-tools

vy CLI Options and confi

# ./main_cli.py config.json
usage: python /home/lab/jinr-database-tools/main cli.py [-h] command

Parse input data file and load to database

positional arguments:
command
validate Validate JSON file with input data format
load Parse input data file and load to database
format Open description of the JSON schema for input data
generate Generate JSON templates from database

options:
-h, —--help show this help message and exit

Process finished with exit code 0




wy validate option

e Validation is based on JSON schema

detector .json : schema.json :

{
1

{

# ./main cli.py validate tests/data/detector .json
tests/data/detector .json successfully validated.




@,, format option

* Opens HTML description of schema

JINR To Database Conversion Tools Schema

Type: object

table | Required
root » table
Type: string
The target table of database

format | Required

nEgyn




Resulting run .json :
{
# psql -U user -h 192.168.65.52 -p 5001 -d bmn_db L
bmn_db=# \dt olu

List of relations "type properties": |
Schema ASIMS™ € e ime flavour":
e }

detector
detector parameter

"name" :

ype' : "type":
parameter_ "type properties": {

|
|
|
| run C ime flavour":
|
|
|

’

run:geometry
run_period
simulation file

bmn_db=# \q

# ./main cli.py generate

Generated file simulation file.json for table simulation file
Generated file detector parameter.json for table detector parameter
Generated file detector .json for table detector

Generated file run .json for table run

Generated file run geometry.json for table run geometry

Generated file run period.json for table run period

Generated file parameter .json for table parameter




wy Load option

 Load test data example:

detector_ .json : detector .csv :

{ 0,0
'1"'1'
'2','2'
'3','3'
'4','4'
'5','5'
'6','6'
'7','7'
'8','8'
'9','9'

# ./main cli.py load -s tests/data/detector_.json tests/data/detector .csv
Loading tests\datal\detector .csv: SUCCESS..
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Database
settings

Error log

gﬁj Database tools

CONNECTED
TO DATABASE

DATABASE SETTINGS &

@

DRIVER:  postgresqpsycopg2¥

HOST: 192.168.65.52

PORT: 5001

DATABASE: bmn_db

USERNAME: user

PASSWORD: user_pass
ERROR PANEL

[SQL: INSERT INTO detector_ (detector_name, description) VALUES (%:(detector_name_m0)s, %(description_m0)s), (%(detector_name_m1)s, %(description_m1)s)]
[parameters: {detector_name_m0" 'qq’, 'description_m0" ' qqg, ‘detector_name_m1" 'ww’, ‘description_m1": " www}]

DATA FORMAT MANAGER

v [d General

detector_

JSON model files
loaded from file
system

DETAIL: Key (detector_name)=(qq) already exists.

(Background on this error at: https://sqlalche.me/e/14/gkpj)

— O X
JSON
format description Error panel I|
LOADING TO DATABASE
DETECTOR_
[JADD FILES % LOAD TO DATABASE

(9 detector_csv

CSV and XML
files to process

Processed files (after
clicking “Load to
database”)
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(NPM

Event Metadata System - Update



wiy EMS Architecture

Metadata Application
Programing Interface

Monitering and

Production Statistics System

EMD Producer
(producer)

Condition Database

Single -

Sign-Cn ﬁ;ﬁgﬁzm Event Selector
(LDAP, FreelPA information For more details:

Event Retrieval

or JINR SSO) v W
jon
update EMD preselect'o

E. Alexandroy, |. Alexandroy,

WIN,

T write event metadata y| event S A.Degtyarev, K. Gertsenberger,
@ — S update EMD 2 metadata 0 - f :
picking q selection e (EMD) |.LFilozova, P. Klimai, A. Nozik
Web Service '
Metadata Applicati “« .
" Pti;raiaingﬁrﬁ‘::;algg Event Catalogue and A Ya kOVI@V, DeSIgn Of
eSS Y I evene the Event Metadata System
retrieving retrieving R fOf' the EXperImentS at NICA”,
events

events

Phys. Part. Nuclei Lett. 18,
603-616 (2021).

@ pProcess ) 0

Dispatcher

Experiment Software

Web Browser (C++, ROOT) event

indexes

ROOT files

Query
Cache '

Distributed Gathering Service Distributed
File Storage File Storage

14



EMD

storage_

Database:

@storage_id: BYTE

storage_name: VARCHAR(20) I

file

Hfile_guid: INTEGER

storage_id: BYTE (FK)
file_path: VARCHAR(255)

| bmn_event |

 file_guid: INTEGER (FK)
Hevent_number: INTEGER

software_id: SMALLINT (FK)
period_number: SMALLINT
run_number: INTEGER
track_number: INTEGER |

X,

| src_event |

Condition Database:

My Current BM@N Database Schema

run

(Bperiod_number: INTEGER (FK)
Erun_number: INTEGER

run_period
Eperiod_number. INTEGER

start_datetime: TIMESTAMP
end_datetime: TIMESTAMP

end_datetime: TIMESTAMP
event_count INTEGER
field_voltage: FLOAT
file_size: FLOAT N
file_md5: UNIQUEID

run info A

2% A

simulation_file
Efile_id: INTEGER

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

centrality: VARCHAR(10)

file_desc: VARCHAR(30)
file_size: FLOAT
file_md5: UNIQUEID

event_count INTEGER '\

( Sfile_guid: INTEGER (FK)
Zevent_number: INTEGER

software_id: SMALLINT (FK)
period_number: SMALLINT
run_number: INTEGER
track_number: INTEGER
_y{ input_charge: FLOAT
output_charge: FLOAT

Configurable | owae

—

SEsoftware_id: SMALLINT

software_version: VARCHAR(20)

[ 1

"\ simulation data
SN

detector_
Wdetector_name: VARCHAR(10)

description: VARCHAR(30)

parameter_

Eparameter_id: INTEGER

detector_parameter

~

Fvalue_id: INTEGER

parameter_name: VARCHAR(20)
parameter_type: INTEGER

detector_name: VARCHAR(10) (FK)
parameter_id: INTEGER (FK)
start_period: INTEGER (FK)

start_run: INTEGER (FK)

end_period: INTEGER (FK)

end_run: INTEGER (FK)
key: INTEGER
parameter_value: BINARY

pointer to

SIM storage level

pointer to

A EXP storage level

pointer to

Parameter Storage

detectors & parameters
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@,1 REST APl and Web Ul Implementation

° 1 : . ' ]
Using thlln programming language K Kotlln
* Multiplatform
* JVM runtime back end
e ktor framework for REST API

e React front end

e Packed in Docker

* Configuration file provided in YAML e N

metadata
(EMD)

Metadata Application e
f Programing Interface o _. Event Catalogue

16




@4

Web Ul Main Page

BM@N Event Metadata System :}

BM@N Events

BB Search Events
SRC Events

&8 search Events
Test Events

&5 search Events

Event Metadata System

My Stat Graph TWO-1

Au: 4 MEvents
C: 6 MEvents

&

B: 5 MEvents

]

50000 Total
event metadata

i 66 MEvents

E Period Number — 8

My Stat Graph TWO-2

Au: 44 MEvents

&

B: 95 MEvents

@ Software Version — 20.1

BM@N
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NPM Sign-In

BM@N Event Metadata System :: Sign I

BM@N Events

&8 search Events
SRC Events
&5 search Events
Test Events 0]

88 search Events Sig[l In

BM@N

1B postgres

o e [+]

Forgot your password? Reglstratlon

Need account or additional
permissions?

Create Account

@ BM@N
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M Main search page

BM@N Event Metadata System 7% a “ posigres

BM@N Events

e - Test Events

e Search Events

g—

SRC Events Software Version datal fvar/filel 150 19.1 7 5100 90 qwe true

e Search Events datal ftmp/iled 19.1 7 5001 25 querty true

Period Number

Test Events

_— datal ftmp/filed 2 19.1 7 5001 77 qwertyl false

EH Search Events -L Run Number

Selection basedon ~—— ; , .

Beam Particle

Sta n d a rd pa ra m ete rs datal /tmp/filed 4 191 7 5001 25 querty true

Target Particle

° datal /tmp/filed 10 19.1 7 5001 25 qwerty true
=
Preselection based | |
datal /tmp/filed 1" 19.1 7 5001 77 qwerty1 false
L] L] pu—
0 n co n d It I 0 n D B Total track number datal /tmp/filed 12 19.1 7 5001 25 querty true
SEIECtiOn based On - Triggers (string) datal ftmp/filed 13 19.1 7 5001 77 qwerty1 false
I datal /tmp/filed 14 16.1 7 5001 25 querty true
° Primary vertex
configured parameters “
- 1-100f 15 >
¢ - Limit [dflt=100]
Limit and offset -
imit and offse
—
=3
@ BM@N
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NPy Dictionaries

SRC Events
Search Events
TQSt Events _ _
B8 Search Events ] datal 1 191
2 data2 2 201
4 data3 30 1
5 datad 31 211
6 data/5/55/55 32 221
8 data/5/55/57 v 33 sw1.0.0 -
1-100f13 > 1-100f13 >
@ BM@N

20



@4 EMS Current Status

* Event Metadata System current status
 EMS Database based on PostgreSQL is deployed
* Integrates with BM@N Condition database
e REST APl and Web Ul
* Macro to write BM@N events in the catalogue
* Role-based access control implemented
* Monitoring

e Work in progress

* Fill the event catalogue with actual BM@N events
 HA and Backup
 Automated Deployment
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(NPM

Thank You!



