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Background : RDMA over Converged 
Eth t (R CE)Ethernet (RoCE)

 Provide Infiniband-like performance and efficiency Provide Infiniband like performance and efficiency
to ubiquitous Ethernet infrastructure.
 Utilize the same transport and network layers from IB p y

stack and swap the link layer for Ethernet.
 Implement IB verbs over Ethernet.

 Not quite IB strength, but it’s getting close.
 As of OFED 1.5.1, code written for OFED RDMA ,

auto-magically works with RoCE.
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Testing Environmentg

Hardware:
 HP ProLiant DL160 G6 servers
 Mellanox MNPH29B-XTC 10GbE adapters
 50/125 OFNR cabling 50/125 OFNR cabling
Operating System:
 CentOS 5.3

2 6 32 16 k l 2.6.32.16 kernel
Software/Drivers:
 Open Fabrics Enterprise Distribution p p

(OFED) 1.5.2-rc2 (RoCE) & 1.5.1-rxe (Soft 
RoCE)

 OSU Micro Benchmarks (OMB) 3.1.1
 OpenMPI 1.4.2
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Results : Analyysis 

Peak Values IB QDR RoCE Soft RoCE No RDMA 

Latency (µs) 1.96 3.7 11.6 21.09 

One-way BW (MB/s) 3024.8 1142.7 1204.1 301.31 

Two-way BW (MB/s) 5481 9 2284 7 - 1136 1Two way BW (MB/s) 5481.9 2284.7 1136.1 

    

Results : Analysisy

 RoCE performance gains over 10GbE:
 Up to 5 7x speedup in latency Up to 5.7x speedup in latency
 Up to 3.7x increase in bandwidth

 IB QDR vs RoCE: IB QDR vs. RoCE:
 IB less than 1µs faster than RoCE at 128-byte message.
 IB peak bandwidth is 2-2 5x greater than RoCE IB peak bandwidth is 2 2.5x greater than RoCE.
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Conclusion

 RoCE is capable of providing near-Infiniband QDR  RoCE is capable of providing near Infiniband QDR 
performance for:
 Latency-critical applications at message sizes from y pp g

128B to 8KB
 Bandwidth-intensive applications for messages <1KB.

 Soft RoCE is comparable to hardware RoCE at 
message sizes above 65KB.

 Soft RoCE can improve performance where RoCE-
enabled hardware is unavailable.
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Challengesg

 Finding an OS that works with OFED & RDMA:g
 Fedora 13 was too new.
 Ubuntu 10 wasn’t supported.
 CentOS 5.5 was missing some drivers.

 Had to compile a new kernel with IB/RoCE support.
 Built OpenMPI 1.4.2 from source, but wasn’t 

configured for RDMA; used OpenMPI 1.4.1 
supplied with OFED insteadsupplied with OFED instead.

 The machines communicating via Soft RoCE
frequently lock up during OSU bandwidth tests.frequently lock up during OSU bandwidth tests.
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 Working with IB, 10GbE, and RDMA technologies
 Using tools such as OMB 3 1 1 and netperf for Using tools such as OMB-3.1.1 and netperf for

benchmarking performance
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