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Frontend network

Frontend Ethernet NIC
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Frontend network

Training data ingestion, 
logging, checkpointing

Frontend Ethernet NIC
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is spent on networking!
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Source: AMD
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Finish time is based on 
the sum of the latencies  

in the ring!

NCCL ring
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🏎

Pit crew is not done 
until the slowest member is done.GPU’s won’t proceed to next step  

until all synchronize partial results.

🏎
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Slowest flow  
determines completion time.

Slowest member 
    determines speed.🐢
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6 months ago…

The ToR has down links  
but I don’t know why! 

😤
Today
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‣ Lack of fine grained metrics 

‣ Inability to identify root cause 
quickly 



‣ Software, probe mesh based

‣ High precision at scale
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Huygens clock synchronization
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Huygens clock synchronization
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⚠ Demo Disclaimer ⚠


The upcoming demo 

may not be 


warp-speed thrilling…


unless you really, really love networking.


(If you do, you’re in for a treat!) 

🚀
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Link flapped 10 times! 
Send technicians  
to swap cables!

😤
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Lack of reliability
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Lack of reliability

Source: www.semianalysis.com

https://www.semianalysis.com/p/100000-h100-clusters-power-network
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Lack of reliability

Overheating

Dust

Source: www.semianalysis.com

https://www.semianalysis.com/p/100000-h100-clusters-power-network
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What is link flapping?

• Network link temporarily drops. (up => down)


• It can last in the order of seconds.


• A few seconds => may self heal and recover from it if < timeout.


• > a few seconds => collective communication times out => job fails.
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Lack of reliability

‣ Fall back to previous checkpoint 

‣ Lost ⏳💰



👉 If your cluster had a personality, which would it be?

•The Ghoster 👻 (drops connections without warning)

•The Zen Master 🧘(always stable)

Poll
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💡Run  
till next 

checkpoint
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👉 If you could wave a magic wand 🪄 and get rid of a 
networking pain forever, which would you choose?

•No more link flaps

•Self-healing NICs

Poll
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🙈 Visibility

🔎 Lack of visibility 
into queue pairs  

slows down diagnosis.

NIC/link flapping  
cause jobs to crash. 

🔥 Reliability 🐌 Performance

💨 Delays in slowest flows 
degrade throughput.

Key Takeaways
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