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Abstract
This paper presents the results of the evaluation of the performance of
using Time Sensitive Networks (TSN) and the PREEMPT_RT Linux
kernel in the real-time data communication network used in the ITER
CODAC architecture (SDN). A fine-grained benchmark capable of
measuring latency across distinct communication stages has been im-
plemented, which allows for granular optimization analysis. Three in-
crementally optimized system configuration profiles have been defined
and benchmarked. The results, conducted in isolation and saturated
(iperf) conditions, demonstrate that the use of TSN and real-time
optimizations allow for deterministic communication even in mixed
scenarios.
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Synchronous Databus Network

Benchmark Definition

Results
RT-TSN profile reduces the mean RTD by 94.8% and the Standard Deviation by
97.8% compared to the Baseline profile.

System optimization profiles

• Baseline: No special optimizations applied. Default Linux and NIC
configuration.

• TSN: Time Sensitive Networking optimizations applied. Time-Aware traffic
scheduler (IEEE 802.1Qbv) and reception steering.

• RT-TSN: Real-Time optimizations applied on top of TSN. CPU isolation,
real-time scheduling, and interrupt and process affinity.

RT-TSN Configuration

Conclusions
• Granular benchmark that allows for detailed analysis of communication

optimizations.
• Time Sensitive Networking allows for deterministic communication in

mixed priority environments.
• Real-Time optimizations increase the system determinism significantly,

further improving the communication performance.


