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GMSEC Ground System Overview
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GMSEC is a ground system architecture built upon a message-oriented middleware (MOM) 
infrastructure that supports communication and data exchange between distributed systems



GEMU: The new GMSEC ground system automation tool
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GEMU (Generic Extendable Messaging Utility) is a tool that allows users to automate operations in 
the Mission Control center.

Automations are created by the user with custom C2MS message processing pipelines, called 
Strands. C2MS (Command & Control Message Specification) is an OMG (Object Management 
Group) international space data standard.

Strands are created by linking together Nodes: small units of composable, reusable functionality

Take 
messages in Process Send 

messages out

Strand



Node Types
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Processing Sink

Strand

Source nodes generate a data 
flow:
• GMSEC middleware bus
• Files containing C2MS messages
• C2MS message generator
• REST or WebSocket endpoint
• Another strand

Source

Processing nodes receive data, act on 
it, and send data to the next node:
• Filters to reduce, convert, or validate the 

messages
• Timers to provide time-based decision 

making
• Flow controls to send messages to nodes 

based off various conditions
• Actions (set variables, collect statistics, 

publish logs, trigger nodes, etc.)

Sink nodes terminate a 
data flow:
• GMSEC middleware bus
• Formatted files containing 

C2MS messages
• REST or WebSockets endpoint
• Send to another strand
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Pass Automation
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1. As the pass approaches, request 
the ephemeris from the FDS

2. Command the ground station to 
set up for the pass

3. Command ITOS to start archiving 
and data distribution to data 
science centers

4. Command ITOS to set up for the 
pass

5. If a connection does not 
complete within 5 minutes, 
command ANSR to page 
operators

ITOS GEMU FDS

GMSEC Software Middleware Backbone

ANSR System 
Agent

Countdown 
Clock GSS Other

T&C Automation Flight Dynamics

Next, we'll demonstrate using GEMU
to automate a pass.

FOT Notification System
Monitoring/

Control

Scheduling Situational
Awareness

ITOS

ANSR

Presenter Notes
Presentation Notes
Mention the ability to run without operators.



Demo: how to build a strand
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ITOS Pass Setup demo here
[build below strand in gui]

Presenter Notes
Presentation Notes
GEMU has a web UI that will be in the upcoming release. Here is a video showing how to create the pass monitor strand.



Web app produces code
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strand(id: 'ITOS-pass-setup')
    gmsec_bus_source()
    
    logic_filter(expression: '${message.msg-text} REGEX 
                     "Countdown with MSG-ID SAT-1 (started|ended).*"')

    if (condition: '${message.msg-text} CONTAINS "started"')
        then
            replace_message(schema: 'REQ.DIR’,
                                         destination-component: 'ITOS',
                                         directive-string: 'START gs_aosconfig(SAT-1)')
        else
            replace_message(schema: 'REQ.DIR’,
                                         destination-component: 'ITOS’,
                                         directive-string: 'START gs_losconfig(SAT-1)')

    gmsec_bus_sink()

Pass Monitor strand in the web app: Produces code files on the server:

Presenter Notes
Presentation Notes
The web app produces code in files on the server, which can be put into configuration management.
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Presenter Notes
Presentation Notes
And here is a video showing the result of running the automation strands.



Summary
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• GEMU is a visual C2MS compliant message pipeline 
framework to automate operations in the MOC.

• GEMU automation allows user-created processing 
pipelines which link together nodes of reusable 
functionality.

• For more information, contact us at: 
gmsec-support@lists.nasa.gov

• Thank you for your attention

mailto:gmsec-support@lists.nasa.gov
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