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VLBI Station Monitoring and Archival System (MAS)

https://nvi-inc.github.io/mas/
https://www.influxdata.com/
https://www.influxdata.com/time-series-platform/telegraf/
https://docs.influxdata.com/influxdb/cloud/reference/cli/influx/
https://www.influxdata.com/time-series-platform/kapacitor/

System monitoring
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Receiver Sensitivity at GGAO

VLBI Station Monitoring and Archival System (MAS)

System monitoring

Field System In-House Monitoring System 
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System monitoring

Using ZABBIX as another example

https://www.zabbix.com/documentation/current/en/manual/introduction/about

Requires a 

Database
e.g. 
PostgreSQL, 
SQLite
or others

Server Proxy

Agents
(ZABBIX, SNMP, 
HTTP, IPMI, …)

Senders
(Custom system calls
in Python, C, C++, 
shell, …)

PHP Web
Interface

API

Interfaces
(Scripts, checks, …)

Media
Interfaces
for Alerts
(Email, SMS, 
Script, Webhook, 
SIGNL4, …)

Requires a 

Database
e.g. 
PostgreSQL, 
SQLite
or others

Light-
weight
SQLite

Security
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System monitoring

Why ZABBIX?

https://www.zabbix.com/de/users

Requires a 

Database
e.g. 
PostgreSQL, 
SQLite
or others

Server Proxy

Agents
(ZABBIX, SNMP, 
HTTP, IPMI, …)

Senders
(Custom system calls
in Python, C, C++, 
shell, …)

PHP Web
Interface

API

Interfaces
(Scripts, checks, …)

Media
Interfaces
for Alerts
(Email, SMS, 
Script, Webhook, 
SIGNL4, …)

Requires a 

Database
e.g. 
PostgreSQL, 
SQLite
or others

Light-
weight
SQLite

Security

Many 
complete
templates
instead of a 
zoo of
separate 
plugins

Almost no
knowledge
about
database
required

No additional 
tool for
graphical
output
required

Industrial 
partners for
on-call
services

Add-on

No
additional 
language
required, 
like Go

Mark6
Screen
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System monitoring

Interconnecting systems

https://www.zabbix.com/documentation/current/en/manual/introduction/about

Requires a 

Database
e.g. 
PostgreSQL, 
SQLite
or others

Server Proxy

Agents
(ZABBIX, SNMP, 
HTTP, IPMI, …)

Senders
(Custom system calls
in Python, C, C++, 
shell, …)

PHP Web
Interface

API

Interfaces
(Scripts, checks, …)

Media
Interfaces
for Alerts
(Email, SMS, 
Script, Webhook, 
SIGNL4, …)

Requires a 

Database
e.g. 
PostgreSQL, 
SQLite
or others

Light-
weight
SQLite

Security

Add-on

To existing MAS From existing MAS
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How to monitor system quality?

Additional monitoring

• VLBI Station Monitoring and Archival System (MAS) & FS Display Server: 
NASA FS 

• eRemteCtrl & ZABBIX & SysMon: Wettzell Observatory

• “MoniCA”, “openMoniCA”: Australia Telescope National Facility and 
AuScope geodetic VLBI Telescopes

• Radboud Radio Lab VLBI monitor: EVN, mm-VLBI

• …

System monitoring

Monitoring Systems Overview
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Monitoring Implementation - antenna
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Monitoring Implementation - antenna
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Monitoring Implementation - antenna
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Monitoring Implementation - antenna

AntennaBuilding
Temperatures

AntennaUPS

Feed/Receiver

Meteo

VLBIFieldSystem

VLBIFieldSystem
Agent

VLBIFieldSystem
Hardware

ACU

INFRA_TTWRacks

INFRA_UPS1

INFRA_UPS2

RecorderMark6-1

RecorderMark6-2

INFRA_TTWMaser
UPS

INFRA_TTWMaser
room

Dotmon

INFRA_TTWMaser

VLBI Field System

HP iLO or
Dell iDRAC

OS

rxmond
antcn

stqkr

meteod

timefrequd

socat

acud

Web 
Server

Monitoring-Bypass



Page 14

Monitoring Implementation - antenna
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Monitoring Implementation - antenna
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Monitoring Implementation - security
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Monitoring Implementation - security
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Monitoring Implementation - security
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Monitoring Implementation – Central Monitoring Service
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Monitoring Implementation – Central Monitoring Service

S
 E

 R
 V

 E
 R

Database

Host Monitoring

Station 
Monitoring

Monitoring

Host 
Graphs &
Trends



Page 23

Monitoring Implementation – Central Monitoring Service
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Monitoring Implementation – Central Monitoring Service

S
 E

 R
 V

 E
 R

Database

Alerting

Web Presentation

Monitoring

Web Content

(Seamless)
Data
API

PNG-image extraction

Static and Dynamic
Web Pages



Page 25

Monitoring Implementation – Central Monitoring Service
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Monitoring Implementation – Central Monitoring Service
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Potential for IVS stations and network
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https://vlbisysmon.lrg.tum.de/zabbix/

...
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https://vlbisysmon.lrg.tum.de/zabbix/

Potential for IVS stations and network

S
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 R
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„PUBLIC“
Access

Database
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Data Injenction by Sites

(without additional installation 
of software)
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sender
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https://vlbisysmon.lrg.tum.de/zabbix/

Potential for IVS stations and network

S
 E

 R
 V

 E
 R

„PUBLIC“
Access

Database

IVS 
SADA

Data Injenction by Sites

(without additional installation 
of software)

Web Presentation

Web Content

(Seamless)
Data
API

curl -X POST 
https://vlbisysmon.lrg.tum.de/ivssada/webhook/<secret> 
-H "Content-Type: application/json" 
-d '{ "IVS_WZ-WETTZELL_VLBIFieldSystemTest" : 

{"METEO" : {"ERC.TEMPERATURE" : 15.3 , 
"ERC.PRESSURE" : 952.3 , 
"ERC.HUMIDITY" : 30.1 , 
"ERC.WINDSPEED" : 27.00 , 
"ERC.WINDDIRECTION" : 214}}}' 

HTTPS-Webhook
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IVS Session Monitoring

S
 E
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 V
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„PUBLIC“
Access

Database

IVS 
SADA

Data Injenction by Sites
with potential for:
• Start Message
• Stop Message
• Error Messages

Web Presentation

Web Content

Email-
Message

curl -X POST 
https://vlbisysmon.lrg.tum.de/ivssada/webhook/<secret> 
-H "Content-Type: application/json" 
-d '{ "IVS_WZ-WETTZELL_VLBIFieldSystemTest" : 

{"METEO" : {"ERC.TRACKINGSTATE" : "TRACKING", 
"ERC.SCHEDULE" : „v25090" }}}' 

HTTPS-Webhook

https://vlbisysmon.lrg.tum.de/zabbix/
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IVS Session Monitoring

S
 E

 R
 V

 E
 R

„PUBLIC“
Access

Database

...

Archiving

Performance Analysis

Alerting

Web Presentation

Network 
Monitoring

Host Monitoring

Monitoring

IVS 
SADA

https://vlbisysmon.lrg.tum.de/zabbix/



Page 34

IVS Session Monitoring
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IVS Station Administration

Using ZABBIX as another example

https://www.zabbix.com/documentation/current/en/manual/introduction/about

Requires a 

Database
e.g. 
PostgreSQL, 
SQLite
or others

Server Proxy

Agents
(ZABBIX, SNMP, 
HTTP, IPMI, …)

Senders
(Custom system calls
in Python, C, C++, 
shell, …)

PHP Web
Interface

API

Interfaces
(Scripts, checks, …)

Media
Interfaces
for Alerts
(Email, SMS, 
Script, Webhook, 
SIGNL4, …)

Requires a 

Database
e.g. 
PostgreSQL, 
SQLite
or others

Light-
weight
SQLite

Security

Additional Database
e.g. PostgreSQL, SQLite
or others

Web
Interface
(Django,
FLASK)
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IVS Station Administration

Extension with coordination functionality 

Antenna registration => CDP number, domes number

Network Configuration File
Management

Station and Event Logs



Page 38

g{tÇ~ çÉâ ‹

IVS IVTW 2024


