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Mellanox Overview D
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Mellanox Has A Long Track Record O
Delivering Breakthrough Technolo

As Bandwidth Goes Up, Mellar@®xXCompetitive Advantage

From its Leading Offload Engine Capability Increases

Leading Edge Products Across Technology Generations

\V #1in InfiniBand Sinc2004

\/ #1in Ethernet NIC i2016 / 2017
\/ #2in Ethernet Switch Silicon #017
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KOTURA A al
G A Processing
= -~ Volraire A OptICS A Slllcon A OptICS

RV A\ Software A Software . photonics A Software
. A Cables A\ Cables A cables A O tical A Cables

: A\ Systems A\ Systems 2\ Systems A systems  Inte Coqgggt A Systems
A\ Boards A Boards A Boards A\ Boards A Boards A Boards

Silicon Silicon Silicon Silicon Silicon Silicon -
2001 2004 2008 2011 2013 2018

SourceCrehanResearch, Mellanox internal estimates
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v
Mellanox Accelerates Leading HPC and Al Systems o

World@ Top3 Supercomputers

St

%OAK RIDGE

Natmnal Laburatﬂry

EsBH TR Emil

National Supercomputing Center in Wuxi

National Laboratory

. :'- ’
B Lawrence Livermore p f ﬂ
st

The List.

SummitCORAL System SierraCORAL System Wuxi Supercomputing Center
WorldQ Fastest HPC / Al System I #2USA Supercomputer 7 Fastest Supercomputer in China
9.2K InfiniBand Nodes % 8.6K InfiniBand Nodes % 4IKInfiniBand Nodes

500 : 500 : 500
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v
Mellanox Accelerates Leading HPC and Al System Al

(Examples)

@ AIST = M) J0LICH
Anvﬁugé‘é"ﬁ%%%zﬁ 3%I_F)NCE ;:: FORSCHUNGSZENTRUM
Fastest HPC / Al System in Japan The world's Fasteshdustry JUWELS Supercomputer
1.1K InfiniBand Nodes . Supercomputer ;2 2.6KInfiniBandNodes
500 1.6K InfiniBand Nodes 500 500

NASA Ames Research Center WorldQ leading Industry Fastest Supercomputer in Canada
20K InfiniBand Nodes - Supercomputer i Dragonfly+ Topology
¥ 4.6KlInfiniBand Nodes 7 1.5KInfiniBand Nodes
500 500 ;' 500

TTTTTTTTTTTTT
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HPC and Al Needs the Most
Intelligent Interconnect

Data Speeds
Data Processing

Data Security

o> ' @ Mellanox
Innova™ - Connectx Spectrum- Quantum:: 3

| Cables &
Adapters Switches Transceivers
I I I
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HDR200G InfiniBandAccelerates Next
Generation HPC/AI Systems

Highest Performance HDFOOG InfiniBand

Ltg Lawrence Livermore
National Laboratory

TIOG

ﬁnnneﬂxl'ﬁ 200Gb/s,0.6us Latency

Adapters 215Million Messages per Second

(10/ 25/ 40/ 50/ 56/ 100/ 200Gb/s)

QuMa?ll'Itﬁnmox 40 HDR 200Gb/s) Ports 5“& Ii = TEXAS ADVANCED COMPUTING CENTER
80 HDR.00(100Gb/s) Ports s

‘Link X Transceivers  MICHIGAN _

Active Optical and Copper Cables \/
i Y

Interconnect (10/25/40/50 /56 /100 / 200Gb/s)
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The Need for Intelligent and Faster Interconnect
Faster Data Speeds andNietwork Computing

Enable Higher Performance and Scale
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CPUCentric Onload)

Onload Network

Must Walit for the Data
Creates Performance Bottlenecks
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DataCentric (Offload)

) (@) ©) (05)
B @ @

(@t) In-Network Computlng(@')

CAPNS ) &
(k ) (‘) 1(]@‘) Q (@)

Analyze Data as it Moves!
Higher Performance and Scale
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Endto-End Solutions
for All Platforms

Unleashing the Power of all Compute Architectures™: "

T2 34 56 10s sonnwn BDOKSOBT ORI XN 00D 0N 50X 0AS 0NN IRIERERR )
o [ 3 [ ey e ey

= e

5 2

==
i i

| i i i

Highest Performanceand Scalabilityfor Intel, AMD, IBM Power,
NVIDIAArm and FPGArased Compute and StoragePlatforms at =X
10, 20, 25, 40, 50, 100, 200and 400Gb/sSpeeds
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Accelerating All Levels of HPC/AI Frameworks

Application
Framework

Communication
Framework

Network
Framework

Connectivity
Framework

>

Data Analysis
Configurable Logic

> > >

SHARP 7 Data Aggregation
MPI Tag Matching

MPI Rendezvous

SNAP - Software Defined Virtual Devices

£7MPI ~HPB-X

-

Scalable Hierarchical
Aggregation and
Reduction Protocol

> > > I

Network Transport Offload

RDMA and GPU-Direct

SHIELD (Self-Healing Network)

Adaptive Routing and Congestion Control

GPUDirect
: S |ELD
£ RDMA Q"/

A Multi-Host
A Socket-Direct
A Enhanced Topologies
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HDR InfiniBand
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HighestPerformance200Ghb/s InfiniBand Solutions Mellno

N
: 200Gb/s Adapter,0.6us latency
ﬁ@ X ﬁ 215million messages per second
onnect (10/ 25/ 40/ 50/ 56/ 100/ 200Gb/s) )
. . \
40 HDR 200Gb/s) InfiniBand Ports
OMeIIanox; ) 80 HDRLOO InfiniBand Ports
uantume-i Throughput of16Tb/s, Q0ns Latency )
N
- System on Chip an8martNIC
R Programmable adapter
BlueField Smart Offloads )
_ A
Transceivers
Active Optical and Copper Cables
(10/ 25/ 40/ 50/ 56/ 100/ 200Gb/s) )
N
MPI, SHMEM/PGAS, UPC .
For Commercial and Open Source Applications ’W
Leverages Hardware Accelerations W= )
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ConnectX6 HDR InfiniBand Adapter

A 200Gb/s InfiniBand and Ethernet
A HDR, HDFOO, EDR100Gb/s) and lower speeds ARSI e

A 200GbE100GbE and lower speeds

A Single and dual ports

A 50Gb/s PAM SerDes

Leading Performance

A 200Gb/s throughput.6usec latency215million message per second
A PCle GeB/ Gerd, 32lanes

A Integrated PCle switch

A Multi-Host- up to 8 hosts, supportingt duatsocket servers

Leading Features

A In-network computing and memory for HPC collective offloads
A Securityg Blocklevel encryption to storage, key management, FIPS
A Storagec NVMe Emulation, NVMeFtarget, Erasure coding 10/DIF

© 2019Mellanox Technologies | Confidential 13 ‘
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HDR InfiniBand Switch: Q8¥0Q, 1U Series Fiellano

40 ports of HDR200G
80 ports of HDROO, 100G

Superior performance

A90ns latency
A390M packets per se&dB)
A16Th/s aggregate bandwidth

Superior resiliency

A22Qdepth
A6 fans 6+1), hot swappable
A2 power suppliesi+1), hot swappable

Scalable Hierarchical
S I E D Aggregation and
SELF-HEALING Reduction Protocol
INTERCONNECT

l!:D::l: _I_\ﬂ

EL'; M

I:m—:-:l:mmk
[ [ e e = | (= 1] e,
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800ports of HDR200G
1600ports of HDROO, 100G

Superior performance

ABOOnsIatency
A320Tb/s aggregate bandwidth
ALCD Tablet IO panel

£t
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Water-cooled solution

N

HTTH
SRER
HON
SRED |
SRR
ERER |
ERas |

Ban
Ea%

ALiquidc Liquid 4U CDU
ALiquidg Air 42U (350mm wide) stand alone HEX
AOCc¢ 35C (air) or 40C (water) operating range

jddddd

© 2019 Mellanox Technologies | Confidential 15



Artificial Intelligence and
Deep Learning Performance
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Mellanox Accelerate$ eadingAl Platforms

(Examples)

Fastest Al Supercomputer in the World

~27000GPUs
DualRail MellanoX00G EDR InfiniBand

NVIDIA® DGXand DGX Platforms
2 Petaflops of Al Performance
Mellanox100G InfiniBand and Ethernet

li‘.a...o‘. A s

Facebook Al infrastructure
Mellanox100G EDR InfiniBand

l ace book The DGX-1 is going to be used in just
about e

bout every research project we have
machin

ere. Having a fast hine is really
crucial to be able to succeed.

© 2019Mellanox Technologies | Confidential 17



Mellanox Accelerates RecorBreaking Al Systems fioae

EDR
IB Switch

[Level 2]

-

ImageNet trainingrecord breakers 7

6,012 GB/s

facebook P R&Roms i
P100x 256, EDR InfiniBand P100x 1024 FDR InfiniBand
Scalingefficiency ~90 % Scalingefficiency 80 9% Neystems
SONY :
V100x 1088 EDR InfiniBand
91.62

Scalingefficiency o/

LE N ]
] - * LY T r— vt | B L] . e i i LY 'Y —
[ e "". '. ,'c ‘.o ‘“' L ] v ¥ e, 0' i' L LB | L T B LR s "'.. " :'o '.o ..'

NVIDIA DGSATURNYV
124DGX1 nodes interconnected b2 L1 TOR Switches, 2016
Mellanox36 port EDR 1and [2 switches4 EDR per system
Upgraded ta660NVIDIA DGX V100Server Nodes, 18017
5280V100GPUs660PetaFLOPR\)

© 2019Mellanox Technologies | Confidential 18



&3 kafka
spork’ Streams
Streaming

ML Train and Optimize

Recommendations

Production ML Service
(Inference)

© 2019Mellanox Technologies | Confidential 19



Mellanox Accelerateqd ensorFlow Gellane:

¥ Tensor
Unmatched Linear

Scalab”ity at No 5(})/0 E::‘i:mance
Additional Cost

ResNet-50

Speedup (x)
\

© 2019Mellanox Technologies | Confidential 20



AN
Mellanox Accelerates NVIDINCCI2.0 ftellanox
<A NVIDIA.

with NVIDIA® DGXacross
5 m/ Performance 32 NVIDIA TeslaNOGPUs
Oimprovement | Usng infriangoua

CNTK scaling
ResNet50, images/s
AllIReduce bandwidth (OMB, size=128MB, in GB/s)

H MPI

M Baidu Allreduce

— . — IR
2 nodes x 4 GPUs (IB EDR, PCI Switch)

4 nodes x 8 GPUs (DGX-1: 4x IB EDR, 4x NVLink)

© 2019Mellanox Technologies | Confidential 21



Mellanox Accelerated ensorFlowl.5 Htcllanox

¥ Tensor

100G Is a Muskor 7 5

largeSaleModels with 100G

VGG16 Training Syntetic data, 32 GPUs
(Batch size 64)

730
2 -
Adv. Verbs 10 GbE Adv. Verbs 25 GbE

© 2019Mellanox Technologies | Confidential 22



Mellanox Ethernet
Switch Systems




Open Ethernet; The Freedom to Optimize Hiellano
™ Network-OS
-SONIC CustomerOS e Metaswitch |
=" Microsoft e CUFTEL:EH{LESUT (a2 Networks Choice
e Open APls

o¥s Sal SDK /d switchdev
AN

Spectrumr

H Automation

& ﬁmtfrl.ﬂ.tﬁf | |

Endto-End
Interconnect

© 2019Mellanox Technologies | Confidential 24


https://www.mellanox.com/related-docs/prod_eth_switches/PB_SN2100.pdf
https://www.mellanox.com/related-docs/prod_eth_switches/PB_SN2410.pdf
https://www.mellanox.com/related-docs/prod_eth_switches/PB_SN2700.pdf

Spectrum: The Ultimat@5 100GbE Switch Mellanos

TECHNOLOGIES

Full wire speed, noblocking switch

ADoesrdrop packets per RR544 ORI RERZIFE S
/ZPLZeroPacketLodsr all packets sizes

CONT 3£
SIBECT
b ¢
DLCHEY

KEEP
ALL
YOUR
DATA
INTACT

© 2019Mellanox Technologies | Confidential 25



Open Ethernet SRO00Series

SN2700¢ 32x100GbE(uptoc xp fH pv GbE
The IdeallOOGbE ToR / Aggregation

SN2410c¢ 8x100GbhE #48x25GbE
25GbEC 100GbETOR

SN2100¢ 16x100GbE ports
(up to32x50GbE 64x25/10GbE)
Ideal storage / Databas#s/ 100GbESwitch

SN2010¢ 4x100GbE+ 18x10/ 25GbE
|dealHyperconverge®witch
10/25GbEC 100GbEhalf width ToR

A Predictable Performance

A Fair Traffic Distribution for Cloud

A Bestin-Class Throughput, Latency, Power Consumpt
A Zero Packet Loss

Sy WIS
s P .-

300ns

on SN270@; 169W
SN241Q; 165W
SN2100¢ 94W

Energy efficiency

N
Ny
A
\
A
h
A
“
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AN

Spectruni-2

Performance

A 6.4Tb/s total throughput

A Support all standard speedB)GbEg 400GbE

ASO(hs iIndustry leading true cahrough latency

A Lowest power consumption AW perl100GbE port

A 42MB fully shared packet buffer

A Advanced queue management and congestion control

Scalabllity

A512< onchip, dynamically shared forwarding table
A 2M additional IP routes w/ external memory

ASpACE—; Spectrum Algorithmic Classifier Engine
A Unprecedented ACLs scale, ubtidiX rules

Visibility

Y\

Mellanox

A 512K general purpose counters

A 8 SPAN/ERSPAN mirroring agents
A Multiple mirroring triggering points
A Advanced buffer monitoring

A In-band network telemetry

Flexibility

A Flexible parser, supports custom and emerging
_protocols

A Packet modifier, add / change packet content
A Custom tunnels over IP network

© 2019Mellanox Technologies | Confidential 27 ‘
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| ¥,
Open Ethernet SBO00Series Viellanox

Specztrxbuni‘lz ‘ Introducing speeds from 1GbE through 400GbE

Ideal Spine/Supespine A,

SNB700¢ 32x200GhE (QSF%0) 1U

High Density Lea200GbE Spine/Supepine
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|deal Leaf

Compact & Switch
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TECHNOLOGIES

Cloud
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Challenges for Cloud Networks e

Provisioning Delays

Capex &Opex

Complicated

Obscured Operations

A Delays services
A Delays revenue

A Vendor lock increases costs Cloud IT
A Laborintensive Requires

Smarter
A Multitenant Network Segmentation Networks

A Guaranteed SLAs

A Lacks central control
A Lacks visibility

© 2019Mellanox Technologies | Confidential 30 "’q*



The Mellanox Cloud Network Solution

Scalable

Automated

Network
Virtualization

Telemetry

wlLeaf/Spine scales easily
w10K nodes IR tiers

- w10K nodes irB tiers

wOpenStack Integration
wNSX & Nutanix Integration
wRoHfor Containeroptimized deployments

wEVPN; VXLAN without Controller

wBest VXLAN scale and functionality

wRealtime network visibility
wHardware accelerated streaming telemetry

TECHNOLOGIES
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