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World’s Top 3 Supercomputers
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World’s Fastest HPC / Al System
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Sierra CORAL System
#2 USA Supercomputer
8.6K InfiniBand Nodes
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:: National Supercomputing Center in Wuxi

Wuxi Supercomputing Center
Fastest Supercomputer in China
41K InfiniBand Nodes

The List.
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Fastest HPC / Al System in Japan The world's Fastest Industry JUWELS Supercomputer
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Mellanox Accelerated TOP500 Systems
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Mellanox InfiniBand and Ethernet Solutions Accelerate Majority of TOP500 Platforms

on the November TOP500 Supercomputers List
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Data Speeds
Data Processing

Data Security

Innova Connectx Spec& Oﬁﬂaﬂ{%ﬁx LlnkX P B :;;;}._.&5.;;-_:.__;-.-“'_‘-.”. ,, *:’.-h

Cables &
Adapters Switches Transceivers
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CPU-Centric (Onload)
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Data-Centric (Offload)

@@

o]

m S ‘e

@ o
m @ In-Network Computlng @@
a
@.@ @@

T — AR CTEFETZET
B/ DA N2 REERT—ILDOER

© 2018 Mellanox

Technologies



In-Network C\omputing@ﬁ%;ﬁj' %
T—3ZHRIN¢ETEHET—2I2—
BRI T — 18IS & In-Network Computing'EIR I B
EIR Cra AT —ILid—5t> 45—

CPU GPU
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Mellanox In-Network Computing and Acceleration Engines
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Highest-Performance 200Gb/s Interconnect Solutions Mellanox

N
. 200Gb/s Adapter, 0.6us latency
ﬁ@ X 'ﬁ 215 million messages per second
onnect (10/25/40/50/ 56 /100 /200Gb/s) )
N
40 HDR (200Gb/s) InfiniBand Ports
Quantum 80 HDR100 InfiniBand Ports
witch, be Throughput of 16Tb/s, <90ns Latency )
N
% 16 400GbE, 32 200GbE, 128 25/50GbE Ports
. (10/25/40/50 /100 /200 GbE)
Spectrum-2 Throughput of 6.4Tby/s )
N
4//'\\. System on Chip and SmartNIC
S~ Programmable adapter
BlueField Smart Offloads )
N
Transceivers
il nk% Active Optical and Copper Cables
(10/25/40/50 /56 /100 /200Gb/s) )
N
) MPI, SHMEM/PGAS, UPC p-
- For Commercial and Open Source Applications o
Leverages Hardware Accelerations - )

© 2018 Mellanox Technologies




ConnectX-6 - T HRXR5—ILADHFA

200Gb/s InfiniBand and Ethernet
HDR, HDR100, EDR (100Gb/s) and lower speeds
200GbE, 100GbE and lower speeds

Single and dual ports

50Gb/s PAM4 SerDes

e g
t -

Leading Performance

200Gb/s throughput, 0.6usec latency, 215 million message per second
PCle Gen3 / Gen4, 32 lanes

Integrated PCle switch

Multi-Host - up to 8 hosts, supporting 4 dual-socket servers

Leading Features

" |n-network computing and memory for HPC collective offloads

" Security — Block-level encryption to storage, key management, FIPS

® Storage — NVMe Emulation, NVMe-oF target, Erasure coding, T10/DIF
" Media — Video packets hardware reconstruction

© 2018 Mellanox Technologies




40 ports of HDR, 200G
80 ports of HDR100, 100G

Superior performance

" 90ns latency
" 390M packets per sec (64B)
" 16Tb/s aggregate bandwidth

Superior resiliency

" 22" depth
" 6 fans (5+1), hot swappable
" 2 power supplies (1+1), hot swappable

© 2018 Mellanox Technologies
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Superior performance

" 300ns latency

" 320Tb/s aggregate bandwidth
" Max power : 800p up to 22KW
" | CD Tablet IO panel

Water-cooled solution
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" |liquid — Liquid 4U CDU
" Liquid — Air 42U (350mm wide) stand alone HEX
® OC — 35C (air) or 40C (water) operating air range
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1.7X Better 80-Ports Top of Rack Switch
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384-Nodes 100G with other solution.

1 2 5 .' 1 2

8
HDR

HDR100 j
15 Switches, 400 Cables | 24 Switches, 768 Cables
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1536-Nodes 100G with other solution
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768 Cables, 22KW Power ."-. 3072 Cables, 49KW Power
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Mellanox Advantages




Latency (us)
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GPUDirect™ RDMA

( System |
Memory

GPU
Memory

Accelerates HPC and Deep Learning performance

Memory

Memory

( System ‘

GPU ‘

Lowest communication latency for GPUs

Network

Mellanox Mellanox
HCA ‘ h, HCA

GPU-InfiniBand-GPU Latency GPU-Mellanox-GPU Throughput (Bi-Dir)

GPU-Mellanox-GPU Throughput (Uni-Dir)
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Message Size (Bytes)

Message Size (Bytes) Message Size (Bytes)
=——No GPUDirect =——GPUDirect

===No GPUDirect =—=GPUDirect ===No GPUDirect =—=GPUDirect
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Mellanox SHARP X Txh3AL,
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Barrier, Reduce, All-Reduce, Broadcast
Sum, Min, Max, Min-loc, max-loc, OR, XOR, AND —
Integer and Floating-Point, 16 / 32/ 64 bit % Scalable Hierarchical Aggregation and Reduction Protocol

© 2018 Mellanox Technologies

All Reduce DA TO— A AX—>

—_—




Latency (usec)

SHARPODEN=%EE(AlIIReduce, 128 Nodes)

Allreduce Latency

Allreduce Latency

10.00 50.00
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2 4 8 16 32 64 128 2 4 8 16 32 64 128
Cluster Size (Nodes) Cluster Size (Nodes)
SHARP - 8B SHARP - 128B == == Software - 8B == == Software - 128B SHARP - 1024B SHARP - 2048B = == Software-1024B == == Software -2048B

SHARP enables 75% Reduction in Latency

Providing Scalable Flat Latency
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HDRC(EAI/DLmIT (CEE{E = HUTZSHARP2.0N\ESL

SHARP provides 16% Performance Increase for deep learning, initial results
TensorFlow with Horovod running ResNet50 benchmark, HDR InfiniBand (ConnectX-6, Quantum)

ResNet50 Performance

4500
16%
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NCCL2 without SHARP mSHARP

8 Nodes, 22 GPUs, HDR InfiniBand
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Proven Advantages ficlaney
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86, ARM, GPU, FPGAG S, P—3F0F vEMOTICHE . ot
ZF 70— REEEYSIn-Network Computing/\dDXi it \ g

ZZBER/R N/ROS>—: Fat Tree, Mesh, 3D Torus, Dragonfly+/ E/R &
JOENZRIR 58/ —RANL—E—TJ7IJ UV ODEIR
WENSIFR(CHIz D ERFEOHES

The Future Depends On Smart Interconnect
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