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ǸǫǻǳǴǱǴǩȋȌ ǪǱȅ 
Data Centers and HPC
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ǥǰ Ǩ ǙǰǶǦȌǳȋ ǭ'ȅǨǮǨǷȅ ǴǺȋǷ ǰǴǲǵǦǳȋȌ NVIDIA.

Ʒ ǟǴ ǸǦǰǫ Mellanox Technologies

Ʒ ǥǰ ǧǹǱǴ ǷǸǨǴǶǫǳǴ NVIDIA Networking

ǐǴǶǴǸǰǮǯ ǴǩǱȅǪ ǸǫǻǳǴǱǴǩȋȌ InfiniBand

ǘǫǻǳǴǱǴǩȋȌ ǪǴǷȅǩǳǫǳǳȅ ǨǮǷǴǰǴǫǺǫǰǸǮǨǳǴǷǸȋǲǫǶǫǬ InfiniBand

Ʒ RDMAǸǦ ROCE

Ʒ NVMe-over-Fabric ǸǦ NVMeEmulation

Ʒ SR-IOV, VirtIO

ǔǩǱȅǪ ǵǶǴǪǹǰǸȋǨ Mellanox / NVIDIA.

Ʒ ǔǧǱǦǪǳǦǳǳȅ ǪǱȅ ǵǴǧǹǪǴǨǮ ǲǫǶǫǬ (End-to-end interconnect solutions )

Ʒ ǕǶǴǩǶǦǲǳǫ ǭǦǧǫǭǵǫǽǫǳǳȅ

Ʒ ǓǦǵǶȅǲǴǰ ǶǴǭǨǮǸǰǹ ǸǫǻǳǴǱǴǩȋǯ ǸǦ ǰǴǳǼǫǵǼȋȅDPU (Data Processing Unit)

ǈǷǸǹǵ
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ƽǷǸǴǶȋȅ ǰǴǲǵǦǳȋȌ 
NVIDIA Ǩ ǙǰǶǦȌǳȋ



Page 4

ǐǴǲǵǦǳȋȅ Mellanox TechnologiesǨ ǙǰǶǦȌǳȋ

Ʒ ǍǦǷǳǴǨǦǳǦ Ǩ 1999 ǶǴǼȋ ȋǭǶǦȌǱȂǷȂǰǴ-ǦǲǫǶǮǰǦǳǷȂǰǦ ǰǴǲǵǦǳȋȅ Mellanox Technologies 

ǪǴ 2017 ǶǴǰǹ ǷǵȋǨǵǶǦǼȄǨǦǱǦ ǭ ǑȂǨȋǨǷȂǰǴȄ ǺȋǱȋȉȄ ǰǴǲǵǦǳȋȌ PLVision(ǾǸǦǧ-ǰǨǦǶǸǮǶǦ 

Ǩ ǐǶǦǰǴǨȋ, ǕǴǱȂǿǦ; https://plvision.eu/ )

Ʒ ǈǱȋǸǰǹ 2017 ǶǴǰǹ ǰǴǲǵǦǳȋȅ Mellanox Technologies ǵǴǽǦǱǦ ǵǴǾǹǰ 

ǴǺȋǷǳǴǩǴ ǵǫǶǫǲȋǿǫǳǳȅ ǸǦ ǷǵȋǨǶǴǧȋǸǳǮǰȋǨ Ǩ ǙǰǶǦȌǳȋ

ǕǴȅǨǦ NVIDIA Networking

Ʒ 11ǧǫǶǫǭǳȅ 2019 ǶǴǰǹñNVIDIA ǴǺȋǼȋǯǳǴ ǵǴǨȋǪǴǲǮǱǦ ǵǶǴ ǹǩǴǪǹ ǵǶǮǪǧǦǳǳȅMellanox 

TechnologiesǭǦ 6,9 ǲȋǱȂȅǶǪǦ ǪǴǱǦǶȋǨ. ǙǩǴǪǹ ǧǹǱǴ ǭǦǨǫǶǾǫǳǴ 27 ǰǨȋǸǳȅ 2020 ǶǴǰǹ
https://nvidianews.nvidia.com/news/nvidia -completes-acquisition -of-mellanox-creating -major -force-driving-next-gen-data-centers

Ʒ ǕȋǭǳȋǾǫ (ǸǶǦǨǫǳȂ 2020) Cumulus NetworksǸǦǰǴǬ ǧǹǱǦ ǵǶǮǪǧǦǳǦ NVIDIA

Ʒ ǘǦǰǮǲ ǽǮǳǴǲ ǲǮ ǲǦȉǲǴ

Mellanox Technologies+ Cumulus Networks= NVIDIANetworking

ƽǷǸǴǶȋȅ ǵǴȅǨǮ NVIDIA Ǩ ǐǮȉǨȋ

https://plvision.eu/
https://nvidianews.nvidia.com/news/nvidia-completes-acquisition-of-mellanox-creating-major-force-driving-next-gen-data-centers
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Mellanox Technologies
ǸǦ

ǸǫǻǳǴǱǴǩȋȅ InfiniBand
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ǥǰȋ ǲǫǶǫǬǳȋ ǸǫǻǳǴǱǴǩȋȌ ȅ ǨǮǨǽǦǨ (ǽǹǨ) ǰǴǱǮ ǧǹǨ ǷǸǹǪǫǳǸǴǲ:

Ʒ Ethernet

Ʒ Token-Ring

Ʒ FDDI

Ʒ ArcNet (ǷǦǲ ǳǫ ǭǩǦǪǦǨ, ǵȋǪǩǱȅǳǹǨ ǪǴ https://uk.wikipedia.org/wiki/ ǒǫǶǫǬǳȋ_ǸǫǻǳǴǱǴǩȋȌ)

ǘǫǻǳǴǱǴǩȋȌ ǳǫ ǷǸǴȅǸȂ ǳǦ ǲȋǷǼȋ ȋ ǻǴǽǦ ǧȋǱȂǾȋǷǸȂ ǰǴǲǵ'ȄǸǫǶȋǨ ȅǰȋ ǲǮ ǭ ǨǦǲǮ 

ǨǮǰǴǶǮǷǸǴǨǹȉǲǴ ǲǦȄǸȂ ǪǶǴǸǴǨȋ ȋǳǸǫǶǺǫǯǷǮ ǷǦǲǫ Ethernet ǹ ǼȋȉȌ 

ǸǫǻǳǴǱǴǩȋȌ ȉ ǰǴǳǰǹǶǫǳǸ ȅǰǮǯ ǭ ǷǦǲǴǩǴ ǵǴǽǦǸǰǹ ǴǶȋȉǳǸǹǨǦǨǷȅ ǳǦ ǷǮǷǸǫǲǮ 

Ǫǫ ǵǴǸǶȋǧǳǦ ǨǫǱǮǰǦ ǵǶǴǵǹǷǰǳǦ ǭǪǦǸǳȋǷǸȂ (ǵǫǶǾȋ ǵǶǴǪǹǰǸǮ Mellanox 

ǪǦǨǦǱǮ 20Gb/s ǸǦ40Gb/s) ǸǦ ǳǮǭȂǰǦ ǭǦǸǶǮǲǰǦ. ǘǴǧǸǴǪǱȅ:

Ʒ high-performance computing ǸǦ supercomputers ǪǱȅ ǪǴǷǱȋǪǳǮǼȂǰǮǻ ǲǴǪǫǱȄǨǦǳȂ ǸǦ 

ǷǰǱǦǪǳǮǻ ǴǧǽǮǷǱǫǳȂ

Ʒ Ƿloud ǸǦ data centers ǪǱȅ ǺȋǳǦǳǷǴǨǮǻ ǹǷǸǦǳǴǨ, ǷǸǶȋǲȋǳǩǴǨǮǻǵǱǦǸǺǴǶǲ ǸǦ 

ǵǶǴǨǦǯǪǫǶȋǨ ǶȋǭǳǴǲǦǳȋǸǳǮǻ ǷǫǶǨȋǷȋǨ

ǟǴ ǸǦǰǫ InfiniBand ȋ ǪǴ ǽǴǩǴ ǸǹǸ Mellanox (1)

https://uk.wikipedia.org/wiki/Мережні_технології
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Mellanox Technologies ǧǹǱǦ ǰǱȄǽǴǨǮǲ ǶǴǭǶǴǧǳǮǰǴǲ ǸǫǻǳǴǱǴǩȋȌ InfiniBand 

ǸǦ ǭǦǱǮǾǦȉǸȂǷȅ ǱȋǪǫǶǴǲ Ǩ ǨǮǶǴǧǳǮǼǸǨȋ ǴǧǱǦǪǳǦǳǳȅ ȅǰǫ ǵȋǪǸǶǮǲǹȉ 

InfiniBand (ǷǰǴǶǴǽǫǳǴ IB) Ǧ ǸǦǰǴǬ Ethernet over InfiniBand ( EoIB).

ǘǦǰǴǬ Mellanox Technologies ǧǹǱǦ ǷǵȋǨǭǦǷǳǴǨǳǮǰǴǲ ǸǦ ǽǱǫǳǴǲ ǦǷǴǼȋǦǼȋȌ 

InfiniBand trade association . ǍǦǶǦǭ ǵǫǶǫǱȋǰ ǽǱǫǳȋǨ ǨǮǩǱȅǪǦȉ ǸǦǰ:

ǟǴ ǸǦǰǫ InfiniBand ȋ ǪǴ ǽǴǩǴ ǸǹǸ Mellanox (2)

https://www.infinibandta.org/member -listing/

https://www.infinibandta.org/member-listing/
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ǊǴǰǹǲǫǳǸǮ ȅǰȋ ǪǴǭǨǴǱȅǸȂ ǴǭǳǦǯǴǲǮǸǮǷȅ ǭ InfiniBand:

Ʒ ǐǴǶǴǸǰǮǯ ǴǵǮǷ Ǩ Wikipedia ðǭ ǼȂǴǩǴ ǲǴǬǳǦ ǵǴǽǦǸǮ

Ʒ Introduction to InfiniBand (20 p) - https://www.mellanox.com/pdf/whitepapers/IB_Intro_WP_190.pdf

Ʒ InfiniBand specification (1000+ ǷǸǴǶȋǳǴǰ)

ǗǸǦǳ ǸǦ ǵǫǶǷǵǫǰǸǮǨǮ 

ǶǴǭǨǮǸǰǹ InfiniBand

Ʒ Adapter latency < 0.5 Õs

Ʒ Signaling rate 100 Gbit/s

Ʒ Theoretical effective 

throughput for 1 link 100 Gb/s

ǟǴ ǸǦǰǫ InfiniBand ȋ ǪǴ ǽǴǩǴ ǸǹǸ Mellanox ( 3)

ǕǴǽǦǸǴǰ 2022

ǕǱǦǳǮ ǳǦ 
2023 Ƕȋǰ

https://www.infinibandta.org/infiniband -roadmap/

https://ru.wikipedia.org/wiki/InfiniBand
https://www.mellanox.com/pdf/whitepapers/IB_Intro_WP_190.pdf%20(20
https://www.infinibandta.org/infiniband-roadmap/
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ǗǸǴǶȋǳǰǦǭ ǘǴǵ-10 - https://top500.org/lists/top500/2021/11/

ǕǫǶǫǱȋǰ ǘǴǵ 500 ǷǹǵǫǶǰǴǲǵ'ȄǸǫǶȋǨ 

ɲ ǗǹǵǫǶǰǴǲǵ'ȄǸǫǶ ǐǶǦȌǳǦǥǪǫǶ Rmax (TFlop/s) Interconnect

1
Supercomputer Fugaku - Supercomputer Fugaku, 

A64FX 48C 2.2GHz, Tofu interconnect D, Fujitsu

RIKEN Center for Computational Science

Japan 7,630,848 442,010.0 Tofu interconnect D

(100Gbps InfiniBand)

2
Summit - IBM Power System AC922, IBM POWER9 22C 

3.07GHz, NVIDIA Volta GV100, Dual-rail Mellanox EDR 

Infiniband , IBM. DOE/SC/Oak Ridge National Lab

US 2,414,592 148,600.0 Mellanox InfiniBand

3
Sierra - IBM Power System AC922, IBM POWER9 22C 

3.1GHz, NVIDIA Volta GV100, Dual-rail Mellanox EDR 

Infiniband , IBM / NVIDIA/Mellanox / DOE/NNSA/LLNL

US 1,572,480 94,640.0 Mellanox InfiniBand

4
Sunway TaihuLight - Sunway MPP, Sunway SW26010 

260C 1.45GHz, Sunway, NRCPC

National Supercomputing Center in Wuxi

China 10,649,600 93,014.6 Sunway

5
Perlmutter - HPE Cray EX235n, AMD EPYC 7763 64C 

2.45GHz, NVIDIA A100 SXM4 40 GB, Slingshot-10, HPE

DOE/SC/LBNL/NERSC

US 761,856 70,870.0 Slingshot-10

(Ethernet like)

6
Selene - NVIDIA DGX A100, AMD EPYC 7742 64C 

2.25GHz, NVIDIA A100, Mellanox HDR Infiniband , 

Nvidia NVIDIA Corporation

US 555,520 63,460.0 Mellanox InfiniBand

7
Tianhe -2A - TH-IVB-FEP Cluster, Intel Xeon E5-

2692v2 12C 2.2GHz, TH Express-2, Matrix -2000, NUDT

National Super Computer Center in Guangzhou

China 4,981,760 61,444.5 TH Express-2

(Ethernet like)

8
JUWELS Booster Module - Bull SequanaXH2000 , 

AMD EPYC 7402 24C 2.8GHz, NVIDIA A100, Mellanox 

HDR InfiniBand/ ParTec ParaStation ClusterSuite, Atos

Germany 449,280 44,120.0 Mellanox InfiniBand

9
HPC5- PowerEdge C4140, Xeon Gold 6252 24C 

2.1GHz, NVIDIA Tesla V100, Mellanox HDR Infiniband , 

DELL EMC. Eni S.p.A.

Italy 669,760 35,450.0 Mellanox InfiniBand

10
Voyager-EUS2- ND96amsr_A100_v4, AMD EPYC 7V12 

48C 2.45GHz, NVIDIA A100 80GB, Mellanox HDR 

Infiniband , Microsoft Azure. Azure East US 2

US 253,440 30,050.0 Mellanox InfiniBand

ǒǫǶǫǬǫǨǦ 

ǸǫǻǳǴǱǴǩȋȅ:

Ʒ 7 ǭǘǴǵ-10

ǨǮǰǴǶǮǷǸǴǨǹȄǸȂ

InfiniBand

Ʒ 6 ǭǘǴǵ-10

ǨǮǰǴǶǮǷǸǴǨǹȄǸȂ

InfiniBand ǨȋǪ

Mellanox/NVIDIA

Ʒ 64% ǭȋ ǷǵǮǷǰǹ

ǘǴǵ-500 (ǸǴǧǸǴ 

318 ǷǮǷǸǫǲ) 

ǨǮǰǴǶǮǷǸǴǨǹȄǸȂ

IB / Ethernet ǨȋǪ

Mellanox/NVIDIA

https://top500.org/lists/top500/2021/11/
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ǔǩǱȅǪ ǸǫǻǳǴǱǴǩȋǯ ǸǦ 
ǰǴǳǼǫǵǼȋǯ ȅǰȋ ǧǦǭǹȄǸȂǷȅ 

ǳǦ InfiniBand
(Data Path Acceleration)
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Netflix ǨǪǦǱǴǷȅ ǵǴǪǨǴȌǸǮ ǾǨǮǪǰȋǷǸȂ ǵǫǶǫǪǦǽȋ ǪǦǳǮǻ ǸǦ ǪǴǷȅǩǸǮ 400 ǉǧǮǸ/Ƿ

ǝǴǲǹ NVIDIA ǶǴǧǮǸȂ ǷǸǦǨǰǹ ǳǦ DPU (ǲǴǪǹǱȂ ǴǧǶǴǧǰǮ ǪǦǳǮǻ)

ǘǶǴǻǮ ǳǴǨǮǳ ǵǶǴ ǵǶǴǪǹǰǸǮ NVIDIA Networking



Page 12

Remote Direct Memory Access ðǨȋǪǪǦǱǫǳǮǯ ǵǶȅǲǮǯ ǪǴǷǸǹǵ ǪǴ ǵǦǲ'ȅǸȋ 

Ʒ ǊǦǳȋ ǵǫǶǫǪǦȄǸȂǷȅ ǵǴ ǲǫǶǫǬȋ ǭ ǵǦǲõȅǸȋ ǴǪǳǴǩǴ ǻǴǷǸǦǪǴ ǵǦǲ'ȅǸȋ ȋǳǾǴǩǴ ǧǫǭ ǹǽǦǷǸȋ 

ǼǫǳǸǶǦǱȂǳǴǩǴ ǵǶǴǼǫǷǴǶǦ ǸǦ ǴǵǫǶǦǼȋǯǳǴȌ ǷǮǷǸǫǲǮ (ǰǴǶǴǸǰǴ Ǩ Wikipedia)

RDMA over Converged Ethernet 

Ʒ RDMA ǶǫǦǱȋǭǴǨǦǳǮǯ ǽǫǶǫǭ Ethernet (ǰǴǶǴǸǰǴ Ǩ Wikipedia)

RDMA ǸǦ RoCE

https://en.wikipedia.org/wiki/Remote_direct_memory_access
https://en.wikipedia.org/wiki/RDMA_over_Converged_Ethernet
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ǔǷǳǴǨǳǦ ȋǪǫȅ NVMEoFǵǴǱȅǩǦȉ Ǩ ǸǴǲǹ, ǿǴ

Ʒ ǭǦǨǪȅǰǮ RDMAǷǫǶǨǫǶǮ ȅǰȋ ǭǦǯǲǦȄǸȂǷȅ ǴǧǽǮǷǱǫǳǳȅǲǮ ǲǴǬǹǸȂ ǨǮǰǴǶǮǷǸǴǨǹǨǦǸǮ SSDǭ 

ǷǫǶǨǫǶȋǨ ȅǰȋ ǭǦǯǲǦȄǸȂǷȅ ǭǧǫǶȋǩǦǳǳȅǲ ǪǦǳǮǻ (ǭǦǸǶǮǲǰǦ ǵǴ ǽǦǷǹ ǳǫ ǭǳǦǽǳǦ, ǦǱǫ 

ǴǵǸǮǲȋǭǦǼȋȅ ǵǴ ǰȋǱȂǰǴǷǸȋ ǳǫǴǧǻȋǪǳǮǻ Ǩ ǰǱǦǷǸǫǶȋ SSDǲǴǬǫ ǧǹǪǹ ǭǳǦǽǳǴȄ)

NVMeEmulation ðǳǦǷǸǹǵǳǮǯ ǫǸǦǵ ǶǴǭǨǮǸǰǹ ǸǫǻǳǴǱǴǩȋȌ NVMEoF, ǰǴǱǮ ǪǱȅ ǴǵǫǶǦǼȋǯǳǴȌ 

ǷǮǷǸǫǲǮ ǴǪǮǳ HCA-ǦǪǦǵǸǫǶ ǨȋǪǴǧǶǦǬǦȉǸȂǷȅ ȅǰ ǪǨǦ ǵǶǮǷǸǶǴȌ: ǲǫǶǫǬǳǮǯ ǦǪǦǵǸǫǶ ǸǦ 

NVMe(SSD) ǵǶǮǷǸǶȋǯ (ǲǦǸǫǶȋǦǱǮ ǭ OpenFabric Alliance Workshop 2019)

NVMeover Fabric (NVMEoF) ǸǦ NVMeEmulation

https://www.openfabrics.org/wp-content/uploads/204_TOved.pdf
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Virtual Protocol Interconnect ( VPI)

Ʒ ǙǳȋǨǫǶǷǦǱȂǳȋǯ ǵǶǴǩǶǦǲǳǴ ǦǵǦǶǦǸǳǮǯ ǷǸǫǰ ǳǦ ȅǰǴǲǹ ǧǦǭǹȄǸȂǷȅ ǳǦǷǸǹǵǳȋ ǸǫǻǳǴǱǴǩȋȌ

Single Root Input/ Output Virtualization (SR -IOV)

Ʒ ǊǴǭǨǴǱȅȉ ǷǸǨǴǶȄǨǦǸǮ ǶȋǭǳǴǲǦǳȋǸǳȋ ǨȋǶǸǹǦǱȂǳȋ ǺǹǳǰǼȋǯ (PCIe ǵǶǮǷǸǶǴȌ) ǳǦ ǰǴǲǵ'ȄǸǫǶȋ 

ǸǦ ǳǦǪǦǨǦǸǮ ǪǴ ǳǮǻ ǪǴǷǸǹǵ ǩǴǷǸȂǴǨǮǲ (ǨȋǶǸǹǦǱȂǳǮǲ) ǴǵǫǶǦǼȋǯǳǮǲ ǷǮǷǸǫǲǦǲ

Ʒ ǕȋǪǸǶǮǲǹȉ Ƕȋǭǳȋ ǨȋǶǸǹǦǱȂǳȋ ǲǦǾǮǳǮ ǪǱȅ ǳǦǪǦǳǳȅ ǪǴǷǸǹǵǹ ǪǴ ǺȋǭǮǽǳǴǩǴ PCI Express 

ȋǳǸǫǶǺǫǯǷǹ ǶǫǩǹǱȄȄǽǮ ǵǶǦǨǦ ǪǴǷǸǹǵǹ ǸǦ ǵǫǶǫǳǦǵǶǦǨǱǫǳǳȅ ǳǦ Ƕȋǭǳȋ ǻǴǷǸǮǨ ǲǫǶǫǬȋ

VirtIO-net Emulation

Ʒ ǘǫǻǳǴǱǴǩȋȅ ǫǲǹǱȅǼȋȌ PCIe ǵǶǮǷǸǶǴȌǨ (network card ) 

ǭ ǵȋǪǸǶǮǲǰǴȄ hot plug

Ʒ ǊǴǭǨǴǱȅȉ ǷǸǨǴǶȄǨǦǸǮ ǪǴ 127 ǨȋǶǸǹǦǱȂǳǮǻ ǺǹǳǰǼȋǯ ð

ǲǫǶǫǬǳǮǻ ȋǳǸǫǶǺǫǯǷȋǨ ǪǱȅ ǨȋǶǸǹǦǱȂǳǮǻ ǲǦǾǮǳ

Find more in «SR-IOV vs. VirtIO» whitepaper

SR-IOV ǸǦVirtIO ðǸǫǻǳǴǱǴǩȋȌ ǨȋǶǸǹǦǱȋǭǦǼȋȌ

https://www.mellanox.com/pdf/prod_architecture/Virtual_Protocol_Interconnect_VPI.pdf
https://www.mellanox.com/download/white-paper/comparison-of-ovs-vrouter-acceleration-techniques-sri-iov-and-virtio
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ǕǶǴǪǹǰǸǮ ǨȋǪ
NVIDIA Networking
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ǒǫǶǫǬǳȋ ǦǪǦǵǸǫǶǮ

ǐǴǲǹǸǦǸǴǶǮ ǨȋǪ 36 ǪǴ 800 ǵǴǶǸȋǨ

ǐǦǧǫǱȋ ǸǦ ǸǶǦǳǷǮǨǫǶǮ

ǟǴ ǭǦǶǦǭ ȉ ǳǦ ǶǮǳǰǹ: Hardware

ConnectX-4 ConnectX-5

ConnectX-5
multi -host

ConnectX-6 ConnectX-6 Dx BlueField-1 BlueField-2
SmartNICs:


