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ACCELERATE DEEP LEARNING

High performance Mellanox Interconnect technologies
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— - Leading Supplier of End-to-End Interconnect Solutions M

/N Mellanox

Mellanox

Enabling the Use of Data

Cables/Modules
", 7 [ >
- ‘/

”

N
<\

© 2016 Mellanox Technologles - Mellanox Confidentsal -




Mellanox Advantages

Smar

Mellanox
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X319

SHArP Enables Switch-IB 2 to Manage and

Execute MPI Operations in the Network

C . .. JD.
'bwr(ch IB 2 SlALP Switch-IB 2 Enables the Switch Network to

Operate as a Co-Processor

Delivering 10X Performance Improvement

for MPl and SHMEM/PAGS Communications
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Mellanox Leadership in High Performance Computing

Mellanox
TECHHDOLOGIE S

TOPS500 - HPC Systems

Most Deployed Interconnect in Proprietary, 31 ‘

High Performance Computing Cray, 45 ‘
Platforms =

Ethernet, 7

InfiniBand,
197

= Mellanox Connects 70.4% of the TOP500 HPC platforms
Mellanox connects 45 petascale systems, nearly 50% of total
petascale systems

The TOP500 List has Evolved

Includes HPC & Cloud / Web2.0 Hyperscale Systems (Mainly APAC-based)




Technology Roadmap - One-Generation Lead over the Competition M

Mellanox

Mellanox =% 206 =p el 56G =P 100G =» 200G =% 400G

Terascale Petascale Exascale
mpégm ;,O\lxlll{!n(l
ww dm “Summit” System

M Lawrence Livermore
National Laboratory

TOP500 2003 ~ “Roadrunner”
Virginia Tech (Apple) Mellanox Connected

“Sierra” System

2000 2005 2010 2015 2020
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X319

GPUDirect RDMA Technology

Maximize Performance via Accelerator and GPU Offloads

Mellanox
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GPUDirect™ RDMA (GPUDirect 3.0) A

Mellanox
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With GPUDirect™ RDMA
Uzing PeerDirect™

G Lystem Systam G
Memeay Memary Memory Memry

= Eliminates CPU bandwidth and latency bottlenecks

= Uses remote direct memory access (RDMA) transfers between GPUs

= Resulting in significantly improved MPI efficiency between GPUs in remote nodes
= Based on PCle PeerDirect technology
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Performance of MPl with GPUDirect RDMA

Mellanox
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88% Lower Latency | 10X Increase in Throughput
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Mellanox GPUDirect RDMA Performance Advantage M
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* HOOMD-blue is a general-purpose Molecular Dynamics simulation code accelerated on GPUs

* GPUDirect RDMA allows direct peer to peer GPU communications over InfiniBand
* Unlocks performance between GPU and InfiniBand
« This provides a significant decrease in GPU-GPU communication latency

* Provides complete CPU offload from all GPU communications across the network

48 UNIVERSITY OF

#¥ CAMBRIDGE
HOOMD-blue Performance

(L) Liquid Benchmark, 512K Particles)
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GPUDirect Enables Efficient Training Platform for Deep Neural Network

Mellanox

TECHNDLOS 4

Fortune100 Web 2.0 )
Company (b) Body

3 Nodes with 3 GPUs for 3 days
1K nodes (16K cores) for 1 week Mellanox InfiniBand and GPU-Direct
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GPUDirect Sync (GPUDirect 4.0)

Mella NoxX
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= GPUDirect RDMA (3.0) - direct data path between the GPU and Mellanox interconnect
* Control path still uses the CPU
- CPU prepares and queues communication tasks on GPU
- GPU triggers communication on HCA
- Mellanox HCA directly accesses GPU memory

2D stencil benchmark
an

= GPUDirect Sync (GPUDirect 4.0)

» Both data path and control path go directly
between the GPU and the Mellanox interconnect

27% faster 23% faster
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m RDMA only = RDMA+PeerSync
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