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https://datatracker.ietf.org/doc/html/rfc7323
https://datatracker.ietf.org/doc/html/rfc1191
https://access.redhat.com/documentation/enus/red_hat_enterprise_linux/8/html/performance_tuning/
https://www.kernel.org/doc/Documentation/networking/scaling.txt
https://standards.ieee.org/standard/802_3x-1997.html



	Presentation
	Slide 1: NUMA-Aware TCP and Ethernet Kernel Tuning for Exascale HPC Systems Optimizing Linux TCP/IP stack for deterministic ultra-high throughput and lowest latency
	Slide 2: Latency vs Bandwidth: Significance in HPC TCP
	Slide 3: Step-by-Step TCP Packet Flow (Receive Path)
	Slide 4: Problem Statement: Why Default Behavior Fails at Scale
	Slide 5: Motivation: Why TCP Stack Tuning is Mandatory
	Slide 6: Strategic Tuning Pillars
	Slide 7: NUMA-Local CPU Affinity: Anchoring Interrupt and Data Locality
	Slide 8: IRQ Balance Stopped by Design
	Slide 9: XPS (Transmit Packet Steering) Configuration:  Ensuring TX Queues Affinity to Local NUMA Cores
	Slide 10: Increase Ring Buffer size to reduce a high packet drop
	Slide 11: Jumbo Frames Enforcement (MTU 9000)
	Slide 12: Right-Sizing TCP Socket Buffers (rmem/wmem) for Throughput Efficiency
	Slide 13: Scalable TCP Performance: Why Determinism Wins at Exascale
	Slide 14: Implementation Strategy
	Slide 15: NVIDIA Grace Hopper IOMMU Configuration
	Slide 16: Conclusion
	Slide 17: Glossary
	Slide 18: References
	Slide 19: Thank you


