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How it started

● In need of a MAC layer protocol for QUBIKs
● CCSDS Directives a perfect fit
● No available open source implementation

for embedded devices
● Let’s do it ourselves!
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CCSDS TM/TC Directives
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CCSDS TM/TC Directives
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CCSDS TM/TC Directives - Features

● Segmentation and blocking of packets

● Channel sharing

● Different QoS per channel user

● Automatic Repeat Request and flow control
defined in COP-1

● Feedback channel (CLCW) 

● Optional security protocol

● Advanced Orbiting Systems (AOS) protocol
extends the TM SDLP
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CCSDS TM/TC Directives – Channel sharing

● Channel segmentation in Virtual Channels

● Different priority per VC

● Different QoS per VC

● Further segmantation of VC into
Multiplexer Access Points (MAP)
for TC only
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Requirements and architectural choices

What we required:

– A library in C/C++
– Low memory footprint
– User in control of memory utilization

What we decided:

– “Platform independent” OSDLP library
– User will provide and manage all data structures
– Use “weak” gcc attribute for user implemented

 functions 
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Implementation - OSDLP

● (Almost) all features of the Directives implemented in OSDLP

● TC, TM and COP in separate files

● User implements and manages the queues holding packets

● Requires more developer effort but gives greater control

● User also implements timers and locking wherever needed

● Unit tests for testing a number of scenarios
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Implementation – Space Packet Protocol

● Space Packet Protocol added as a contribution to OSDLP

● SPP is a network layer protocol

● Suitable for ground-to-space, space-to-ground, space-to-space
or on-board communication links
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Operator Software

● osdlp-operator

● C++ CLI application

● Used for initialization, virtual channel 
selection TC transmission and TM reception

● Uses UDP ports to receive and convey 
packets to the RF frontend

● Configuration through libconfig library
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Next Steps

● Refactor code and improve usability

● Write documentation

● More testing

● Implement AOS features

● Implement Space Data Link Security option (SDLS)
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Questions?
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