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oy Recent Projects Summary

Development of Event Metadata System components, incl.
automated recovery and automated deployment solutions

Development of a service for monitoring software systems of
the BM@N experiment

Development of next-generation event display solution for
BM@N, incl. reading ROOT files with event data and detector
geometry

Development of REST API service for slow control system

https://git.jinr.ru/nica db/emd

https://git.jinr.ru/pklimai/ems-stat-collector

https://git.jinr.ru/pklimai/ems-deploy

https://git.jinr.ru/pklimai/mon-service-deploy

https://git.jinr.ru/idunaev/visionforge

https://git.jinr.ru/pklimai/visapi

WIP
See also https://bmn-tango.jinr.ru



https://git.jinr.ru/nica_db/emd
https://git.jinr.ru/pklimai/ems-stat-collector
https://git.jinr.ru/pklimai/ems-deploy
https://git.jinr.ru/pklimai/mon-service-deploy
https://git.jinr.ru/idunaev/visionforge
https://git.jinr.ru/pklimai/visapi
https://bmn-tango.jinr.ru/
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@4

Development of Next-Generation Event
Visualization Platform for BM@N



ypy Visionkorge Project

See also: Alexander Nozik — Unbearable lightness of data visualization in Kotlin full stack
https://www.youtube.com/watch?v=uT5j-xOXC3E&ab channel=JPoint%2CJoker%D0%B8JUGru

* VisionForge — platform for creating next-gen visualization systems
e Distributed dynamic system

* Visualization model can be created on one node, transferred to another node and
rendered there

* Nodes can exchange updates to the model

* Changing one element or attribute only requires sending this small change
e Performance and optimizations

* BM@N geometry model includes more than 400 000 elements

* Geometry can be defined as prototype that is used by a set of objects, in this case
rendering is simplified — only required properties can be changed if needed

* Using Kotlin-Multiplatform



https://www.youtube.com/watch?v=uT5j-xOXC3E&ab_channel=JPoint%2CJoker%D0%B8JUGru

MM Geometry, tracks, scene graph, tuning
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menu  BM@N EViS
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Powered by VisionForge

File address: | feos/bmn/8-357.example

Fetch

Select event: | #1350

Canvas configuration
Export
v
v
|
0
1
2
El
. =
®
] [»}
] ®

BM@N




(NI’M CERN ROOT integration

Possible approaches:
 Read ROOT format and convert it to Vision Object Model (KRootlO project)
* Create a ROOT plugin that converts TGeoManager to VOM on the ROOT side.
e Convert TGeoManager to JSON via TBufferJSON (visapi project)



General scheme of operation of the VisionForge visualization
system when displaying data from ROOT files
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files data
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Provid?s geometry and Converts data to Renders visualization
particle track data visualization object object model

model
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@4

Development of Event Metadata System
components



oy BM@N Event Metadata System

* Event Metadata System
* Event Catalogue is based on PostgreSQL
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wypy New REST APl scheme for EMS

* The new scheme is unified for different BM@N Information Systems

run_number=3950:4000&beam_particle=Ar&target_particle=Al

https://bmn-event.jinr.ru/event_api/vl/event? _
energy=3.16:3.18&target_particle=SRC%20Lead

|

HOSTNAME / SERVICE / VERSION / ENTITY?parameter_set

HOSTNAME=https://bmn-[SYSNAME].jinr.ru parameters are separated by ‘&’
_ ranges: min:max — >=min AND <=max
SERVICE=[SYSNAME] api min: — >=min :max — <=max

VERSION=v1 (v2...)
ENTITY=tablename without last '’ (if present)

For the Unified Condition Database (UniConDa), SYSNAME = uniconda
For the Event Metadata System (EMS), SYSNAME = event
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MPM Event Catalogue Database Optimization

* Measurements with test database instance are shown (50M events)
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* Overall, BRIN (Block Range Index) works better for
indexing columns having some natural correlation
with their physical location within the table
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Statistics Collection

< NPM

e Statistics collection script for EMS Event Catalogue

e Statistics is saved to database and displayed in Web-interface
 Script run to be scheduled periodically

BM@N Event Metadata System :*

BM@N Events

= t |
- & Event Metadata SyStem 6800 Total ‘ D Period Number — 8 ’ 9 Software Version — 20.02.0
Search Events B event metadata
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CNpM High Availability — Task

* Need for HA

EMS as well as other IS are essential for timely obtaining physical results of
the experiment

* From client point of view, connection must be initiated to single IP / domain
name

* We do not want to ask client to keep several addresses like primary/secondary ones
* Considering 2 to 1, active/passive redundancy

Need to avoid split brain and no brain scenarios
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(NI’M A and Automatic Deployment for EMS

e After running Ansible playbooks:

PostgreSQL PostgreSQL
master Streaming replication replica
host1 IP host2 IP
keepalive _:"léeepalived

VIP 1.4

————————————— >
EMS web-api VRRP 4| 'EMS web-api
container - container
host1 REST, Web, sQL host2

Event catalogue

(backup)
e
C?_Q
Client

Event catalogue
(master)
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Development of a service for monitoring
software systems of the BM@N experiment



(NI’M Monitoring Service — Task

* Monitoring Service Features
* Ping, PG-SQL, or HTTP request to check server reachability
* Usage of Disk, CPU, Memory, etc. to check health

Configurable via JSON file

Email notifications

Telegraf as host agent

InfluxDB for metric storage

Grafana for visualization and additional alerting

e Automatic Deployment
* Ansible-based
* JSON Dashboards and Alarms auto-generated
e Software components provisioned automatically
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MPM Monitoring Service Stack and Architecture
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My Automatic Deployment

* Ansible Playbooks are used to deploy all service components

Configured
n
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MM Configuration File Example

"server-centos2": {
"PING": { "SERVER": "192.168.65.62", "INTERVAL SEC": 60,
B S ary bl iy "DBMS": "PGSQL",
"IP": "192.168.65.116", \EORTEFAS e o T
"NOTIFY": "maill.jinr.ru" "DBNAME": "books_store", "SERVER": "smtp.yandex.ru",
}, "USER": "bookuser", "PORT": 587,
"routerl": { "BASSCY " ke "USER": "kxk"
"IP": "10.254.0.41", "NOTIFY": "PASS": "kk*"
"NOTIFY": "mail2.jinr.ru" "mail5.jinr.ru,mail6.jinr.ru" },
}
},} }, "LOG": "maill.jinr.ru,mail2.jinr.ru",
"DATABASE" : { "NAME": "Monitoring Service"
"serverl": ({ "OUTPUT": { }
"SERVER": "192.168.65.116", "DBMS": "INFLUXDB",
"DBMS": "PGSQL", "SERVER": "192.168.65.52",
"PORT": 5432, "PORT": 8086,
"DBNAME": "testdb", "DBNAME": "pgsqltest",
"USER": "testuser", "USER": "influx",
"PASS": "kkk" TPASS Mz RN
"NOTIFY": "mail3.jinr.ru" "NOTIFY":
5 "maill.jinr.ru,mail2.jinr.ru"
}I
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MM Monitoring Service View Exam

b S
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88 BM@N / BM@N Database Monitoring: In Detail # <8

BM@N Information Systems

BM@N Database Monitoring

Electronic LogBook Monitoring
Electronic LogBook Monitoring: In Detail

Database: Number of rows (per minute)

200K
150K
100K

50K

18:00 19:00 20:00 21:00 22:00 23:00

rows returned
rows deleted

rows inserted rows updated

Database: Transaction count (per minute)

18:00

9:00 20:00 21:00 22:00 2300

transactions committed transactions rollbacked

Database: Cache hit (per minute)

100K

75K
S0K
25K

18:00 19:00 20:00 21:00 22:00 23:00

disk blocks found in cache disk blocks read from disk

Database: Response time

0.0200
0.0150
0.0100
0.00500

18:00 19:00 20:00 21:00 2200 2300
simple select, sec

Database: Number of connections

20
15
10
5
0
18:00 15:00 20:00 21:00 22:00 2300
i Database: Number of buffers
100K
10K
18:00 19:00 20:00 21:00 22:00 2300
buffers written by a backend
buffers written by the background writer
i Server: Number of processes
600
400
200
0

18:00 18:00 20:00 21:00 22:00 23:00
total threads
zombie processes

total processes running processes

Server. CPU usage

200%
150%
100%
50%
0%
1800 19:00 20:00 21:00 22:00

user mode

system mode waiting for 1/0

Server: Memory usage

100%

18.00 19:.00 20:00 21.00 22.00

Server: Disk usage

100%

18.00 19:.00 20:00 21.00 22.00

Server: Network activity

6kB/s
4kB/s
2KkBfs
0B/s
18:00 19:00 20:00 21:00 2200
bytes sent bytes received

https://mon-service.jinr.ru

2300

2300

2300

2300

Thl & @ last6hours v Q@
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Server: Load average (past 5 minutes)

20%
15.0%
10%
5%
0%
18:00 19:00 20:00 21:00 2200 23:00
i Server: Memory usage
100 GB
75GB
50GB
25GB
0B
1800 19:00 20:00 21:00 2200 2300
available used active
i Server: Memory Swap
20GB
15GB
10GB
5GB
0B
1800 19:00 20:00 21:00 2200 2300
swap total swap used
i Server: Network errors
1
0
18:00 19:00 20:00 2100 2200 23:00
in packets dropped receive errors out packets dropped
transmit errors
i ® Server: Available Entropy
4K
3K
2K
1K
0

18:00 19:00 20:00 21:00 22:00 23:00
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Thank You!



