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The unified data storage 
challenge

• Connections to data sources (HTTP(S), 
FTP(S), PPTP, IPSEC, IKEv2, etc.) 

• Data formats (raw, txt, csv, XML, JSON, 
CDF3/4, HDF4/5, fits, png, jpeg, etc.) 

• Hierarchy of onboard instruments and their 
data unit 

• Data validation and correctness



A system to collect & 
process satellite data

• Fully automatic 

• Satellite adding needs a minimum of coding 

• Real-time monitoring and notification 

• Data access UI for scientists 

• API for developers
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Live Monitor



Goals
• Notifying of state changes and erroneous 

conditions of each system component 
(service) 

• Creating reports of each run for each satellite 

• Operator UI 

• Customisable notification services for 3rd 
party applications



Existing solutions

• SAS products for banking and finance 

• Nagios / Zabbix for IT infrastructure
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Software Stack
• Python, Javascript, JSON 

• Apache, Django, RabbitMQ 

• React, Websocket/SockJS, STOMP 

• Telegram



Logging library
• Based on Python logging module 

• 4 levels: DEBUG, INFO, WARNING, ERROR 

• Supports: stdout, smtp, Telegram, 
websocket (via RabbitMQ) 

• Format: [<timestamp>] [<pid>] <module>: 
<line_number>: <level>: <message>





RabbitMQ
• 1 message queue for each service 

• Encrypted connection (TLS) with 
authentication 

• Publish-subscribe scenario 

• Simple (or Streaming) Text Oriented 
Message Protocol (STOMP)



Web UI - all satellites



Web UI - Electro-L2



Web UI - Electro-L2



Notification - email & Telegram



Notification Management 
API

• Add a service to be monitored by Live Monitor 

• Enable/Disable notification for the whole service 

• Enable/Disable notification via Telegram 

• Enable/Disable notification for each stage of a 
service(in future) 

• Processing control via Telegram bot - stop a 
service when an error occurs (in future)



Current Status
• 1 year of operation 

• >10 GB of raw data / day 

• >12.3 TB of data (total) 

• <100 msg/s, max - >10000 msg/s 
(E5-2650 2.60GHz / 8GB / 1Gb 
Ethernet)



Conclusion
• A system for near real-time satellite data 

processing 

• A real-time monitoring framework 

• UI for operators 

• Notification via mails & Telegram messenger 

• API for developers
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