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MICC – multifunctional information computing 
complex
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Tape library

Cooling system

UPSWork nodes 
and 
disk servers

General view of JINR MICC
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LITmon – MICC monitoing system
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 About 1800 nodes  About 16000 service checks  3 monitoring servers
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General view of the JINR CMS Tier-1 
dashboard
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Structural scheme of the monitoring system 
LITmon
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Monitoring data system analysis: The original 
system based on RRD
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365 Gb data for 4 years + 495 GB spool files
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Monitoring data system analysis : cons
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More than 20 Gb RAM About 5 Gb RAM 
 The need for excess disk space and RAM to store charts.
 Low performance compared to competitors.
 Installing extra software.
 There is no option to enable charts automatically.
 Inability to replicate and save data.

RRD

InfluxDB ?
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Monitoring data system analysis : 
end of support
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Optimization of data aggregation and 
processing layer

Integration into the monitoring system

Organize your data migration plan

Evaluation of actual software solutions

Analysis of the monitoring data storage system

8

Creation of data transfer software
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Evaluation of relevant solutions

The control, computing 
and disk servers
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Software 
name

Icinga2 
support

Query 
language 

Grafana
support

Key features

Prometheus + - PromQL + The monitoring 
system + time series 
database

Graphite + - + Time series database

InfluxDB 1.8 + InfluQL
(SQL)

+ Time series database

InfluxDB 2.6 + Flux + Time series database

Elasticsearch + DSL + Text information 
database

Opentsdb + SQL + Time series database
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Evaluation of relevant solutions: results

The control, computing 
and disk servers
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Product name Cons

Prometheus Lack of a developed query language. Icinga2 
does not support by default.

Graphite Low performance in read/write operations and 
query execution time (14 times worse than 
Influxdb2)

InfluxDB 1.8 An older version of Influxdb that will be 
deprecated over time.

InfluxDB 2.6 +

Elasticsearch Low query execution speed for operations with 
the output of points, focus on working with 
text.

Opentsdb Low performance in read/write operations and 
query execution time (9 times worse than 
Influxdb2)



COMPANY LOGO

Data migration

General view 
of the complex

Litmon-01

11



COMPANY LOGO

Operation algorithm of the monitored data 
storage system
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Old

 Disk space - 860 Gb used
 RAM - 30 Gb required
 The need to create a new 

unix socket when adding 
a node

 Lack of data replication 
capability

New

 Disk space – 16 Gb used
 RAM – 5 Gb used
 Automatic creation adding 

new nodes to the 
database

 DB replication
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Replication data system
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Conclusions

A new system for storing traceable data by 
the LITmon monitoring system has been put 

into operation
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Optimized data distribution algorithm, implemented
comfortable access to user monitoring system data

Data Security Guaranteed

Optimization of the amount of stored data:
intermediate stages of data processing are excluded

Optimization of the algorithm of the data storage system
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Abstract
One of the most important components of the monitoring system LITMon MICC LIT 
JINR is the data storage system. Initially, it was based on the RRD database and a 
special pnp4nagios plugin, support for which ended in 2022. Required features no 
longer work. The RRD database is morally obsolete and has ceased to meet 
performance requirements and has begun to consume more computing resources 
of the monitoring system server in comparison with analogues. Migrating data to a 
database based on InfluxDB software will solve these problems.
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