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However, the latency in Ethernet is prohibitive, prompting 
proposals of separate fabric to carry memory traffic 

Custom processor interconnect, PCIe, Infiniband, etc.
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But, separate fabrics for different traffic makes the network costly and harder to manage

A low latency Ethernet fabric would allow us to have a single unified 
network fabric to carry all kinds of traffic (memory, storage, IP, …) 

… easier to manage, lower cost, statistical bandwidth multiplexing 
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Achieving near intra-server memory 
access latency over rack-scale Ethernet  

(while maintaining high bandwidth utilization)

Research goal 
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Implement the entire 
protocol for remote memory access 

within Ethernet’s Physical Layer (PHY) 

Design Choice # 1:
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• PHY also has access to IFG blocks
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Remote	Memory	Protocol	in	the	PHY	:	What	about	latency?
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Packet Switching -> Reconfigurable 
(Circuit) Switching 

 Using a centralized memory traffic scheduler 
implemented in the PHY of the Ethernet switch

Design Choice # 2:
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Implementation & Evaluation
Hardware Testbed 
•Three Xilinx Alveo U200 FPGAs

•Open-source 25GbE (Corundum)

•Synopsys ASIC RTL compiler
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Evaluation Result 
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Implementation & Evaluation
Hardware Testbed 
•Three Xilinx Alveo U200 FPGAs

•Open-source 25GbE (Corundum)

•Synopsys ASIC RTL compiler

Network Simulator 
•A single rack with 144 nodes 

•Fed with real-world traces

•Compare against 6 classes of 
scheduling / congestion control

23

Switch

144 nodes — 72 compute + 72 memory

100 Gbps



Evaluation Result 
•  Disaggregated workloads in a loaded network
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http://sortbenchmark.org


Summary
• EDM is a low latency Ethernet fabric for memory disaggregation.


• EDM uses two ideas for low latency w/ high bandwidth utilization:

• EDM implements the protocol for remote memory access entirely 

in the Ethernet PHY.

• EDM implements a fast, centralized memory traffic scheduler in 

the switch’s PHY. 


• EDM incurs a latency of ~300ns (7x lower than RoCE) in an unloaded 
network, and < 1.3x its unloaded latency under heavy network loads.
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Thank you!

	Code:	h3ps://github.com/wegul/EDM
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