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{ Modern HPC /Al workloads J :> [ Make hardware as efficient as ]

[1] Hoefler et al. “"HammingMesh: A Network Topology for Large-Scale

Deep Learning.” SC22.
[2] T. Hoefler et al, "Data Center Ethernet and Remote Direct Memory

Access: Issues at Hyperscale,” in Computer.
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Method — Our goals
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Our goal is to benchmark lossless ethernet performance in an HPC scenario.

1.

Lossless ETH vs IB comparison

2. System benchmark
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Huawei.
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Method — Our resources MORNETN

Testsbed: HAICGU system and Nanjing cluster, respectively provided by OEHI and
Huawei.
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Method — Our resources MORNETN

Testsbed: HAICGU system and Nanjing cluster, respectively provided by OEHI and
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Method — Our resources MORNETN

Testsbed: HAICGU system and Nanjing cluster, respectively provided by OEHI and
Huawei.
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Method — Our resources MORNETN

Testsbed: HAICGU system and Nanjing cluster, respectively provided by OEHI and

Huawei.
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Method — Our resources RMCRETN

Testsbed: HAICGU system and Nanjing cluster, respectively provided by OEHI and
Huawei.
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Method — Our tests

Al and HPC workloads rely on primitives of simple communication.
Benchmark suite used: BLink [4].
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Method — Our tests

Al and HPC workloads rely on primitives of simple communication.

Benchmark suite used: BLink [4].
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Method — Our expectations

— Peer-To-Peer

« Benchmarks a single connection.

« We expect to saturate theoretical
bandwidth.
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Method — Our expectations

— Peer-To-Peer — Incast
O O ®
O
- Benchmarks a single connection. « Real-world unbalanced situation.
- We expect to saturate theoretical « Congestion control must manage traffic
bandwidth. and achieve the theoretical peak.
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Method — Our expectations

Benchmarks a single connection.

We expect to saturate theoretical

— Incast
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« Real-world unbalanced situation.

« Congestion control must manage traffic

The network must manage the traffic.
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Method — Our expectations

— Peer-To-Peer — Incast
O O o
O
- Benchmarks a single connection. « Real-world unbalanced situation.
- We expect to saturate theoretical « Congestion control must manage traffic
bandwidth. and achieve the theoretical peak.
— Collectives — General for all tests
O, 9, .
o0 o0 ETH headers are ~3x larger than IB headers
o) o) (RoCEv2) [2]. On all tests, we expect better IB
OO OO performance on small messages.
« Real-world operations that stress the whole
interconnect.
 The network must manage the traffic.
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Results — ETH vs IB MO

- The test saturates the nominal bandwidth; 100 ——— Theoretical peak: 100.00 ————— p— e
o))
« Approximatively same large message 803 15 /" ./ >
performance; 2 EW e [ B
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« IB outperforms ETH over small messages. 2 602 o @ — G
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(peak%) (peak%) ratio @ 20 - ®
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32KiB 23.40 % 24.32 % 96.21 % A (AN
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16MiB 97.45 % 98.71 % 98.72 %
128MiB 97.94 % 99.07 % 98.86 %
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Results — ETH vs IB

Peer-To-Peer comparison:

 The test saturates the nominal bandwidth;

« Approximatively same large message
performance;

« IB outperforms ETH over small messages.
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Results - ETH vs IB MO

Incast comparison: Incast communication
. Also Incast exposes the expected results. ol 1~ Theoretical peak: 11.11 - gy~
(@)]
«  Wrt Peer-To-Peer, Incast communication: 3.5 /" x/ -
. s a0 H
* Performed slightly better. a8 E S 3
* Is more sensitive to algorithm change. =2 _ &> &~ ©
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Incast comparison:

« Also Incast exposes the expected results.
« Wrt Peer-To-Peer, Incast communication:

* Performed slightly better.

* Is more sensitive to algorithm change.
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Results — ETH vs IB

Incast comparison:

« Also Incast exposes the expected results.

 Wrt Peer-To-Peer, Incast communication:
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* Is more sensitive to algorithm change.
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Incast comparison:

« Also Incast exposes the expected results.

 Wrt Peer-To-Peer, Incast communication:
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* Is more sensitive to algorithm change.
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Results - ETH vs IB MO

Incast comparison: Incast communication
I — Theoretical peak: 11.11 ~-fdord i
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Results — ETH vs IB ) EXES |

All-To-All comparison. All-To-All collective
« The performance drop on 128 MiB buffer size 100 ——— Theoretical peak: 100.00 f--—---ormmmpremmemmrmemei——
still under investigation. 3, - e
80 = ¥ o
« On the other large buffer cases the = g£° o--'°---.——-—'°/" \ 2
performance gap is tight. 8 60 26 . . S
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Conclusions MRS

Considering the upcoming UltraEthernet standards, we expect growth in Ethernet
solutions like the benchmarked Lossless Ethernet.

Our main findings are:

- From a bandwidth perspective Lossless Ethernet has approximately the same
performance as InfiniBand.

- From a latency perspective InfiniBand still outperformed Ethernet.

Given the promising results:
- We plan larger-scale benchmarks;
- Characterization of specific workloads.
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Thank you
for your attention

Questions are welcome
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