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Current Solution with 6TiSCH protocol stack does not allow direct
communication within the network and it is not deterministic with 6-top protocol
thus getting real time response is not possible. (TSCH, 6-top, RPL)

Root/Coordinator
Node A

Data

Data

Data
Data

Data

Node C Node D

Node B

Node E

PROBLEM

18/11/2021 ASEAN IVO Forum 2021 02



6-TiSCH Protocol Stack
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Contiki-FullMesh Root/Coordinator

Node B

Node A

Node C

EB/CMD

EB/CMDData

Data

Freely configured to send to any node in
the network including the root node in a
timely manner
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• Embedded operating system that is built
to concentrate to be secure and reliable,

• Built-in with wireless communication
protocols such as TSCH and more.

So we justifies TSCH in Contiki-NG.

Contiki-NG
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TSCH Communication Protocol
• TSCH is part of 6TiSCH protocol stack
• Time is divided into small slots of normally 10 milliseconds
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• Eliminate using 6-Top and RPL protocol
• Create Command Message
• Nodes listen and handle command message
• Nodes handle data message

Root/Coordinator Node

Command Message (CMD)
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The four node that is used in this experiment is mentioned below:
• Node A address is 00:12:4b:00:19:35:55:4f
• Node B address is 00:12:4b:00:19:35:55:8f
• Node C address is 00:12:4b:00:19:35:55:ab
• Root node address is 00:12:4b:00:19:35:56:40

DEPLOYMENT SETTING
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DEPLOYMENT RESULT

Proof of developed functions
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Study of Determinism
Jitter = Average transmission delay – Max Transmission delay.
The solution is deterministic only if
Deadline >= Jitter + Average transmission delay

DEPLOYMENT RESULT

• Slotframe Length equal to 50 slots 

equal to 500 millisecond that have 

2 transmissions 
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Data (Slot 20)
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First 50 Transmissions/Super frames (Node A -> Node B)
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First 50 Transmissions /Super frames (Node B -> Node C)
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After deployments of the experiment, it can be seen that there are some patterns emerge
which is the fluctuation of the transmission jitter. With that pattern, it is possible to
conclude that the transmission jitter is being tempered with on the fourth transmission
because the network time is updated every 2 seconds by the root node. Because each
Slotframe consists of 500 milliseconds and at the fourth transmission network time is being
updated which can be seen by the pattern of the first experiment.
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Thank you 
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attention !
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