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SmartNICs and DPUs Accelerate Generative AI /
at Data Center Scale

Kevin Deierling, VP of Networking | SmartNICs Summit, June 2023



Democratizing Al Across Diverse Fields

Maxine also allows me to speak French.
Maxine me permet aussi de parler Frangais.
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Al Workloads Accelerating Data Center Transformation
ChatGPT is the fastest-growing application in history

Time to 100 Million Users (months)
39 42 49
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NVIDIA Full Stack Compute and Networking

Fueling giant-scale Al infrastructure

trrre s ing

——

-]
— s e~ 2
o—

—————
P ——

—

NEEEE

[—

P T e e

R

B T T T T T SRy ey ey oy ey ey oy Sy Sy by Sy oy Sy ey ey ey Sy Sy Sy S ——————
' \'flllllllll'
ndimdimatinsio !!._mmma——

T e TR

P—

<ANVIDIA




Modern Al is a Data Center Scale Computing Workload

Data centers are becoming Al factories: data as input, intelligence as output

Al Training Computational Requirements

10,000,000,000

Transformers = 215x [/ 2yrs MT NLG 530B PaLM
1,000,000,000 /' «Chinchilla
ChatGPT > e BLOOM
— 100,000,000
o Microsoft T-NLG 100s-1000s HGX
O . 8-GPU
L *GPT-2 Systems
2 10,000,000 )
é Megatron-NLG
Q XLNet
4 o
> 1,000,000 .
g .
O o/ BERT Large HGX 8-GPU
@)
j 100,000 °
= { GPT-1
©
— “ Transformer
10,000 ® o °
1,000
Single GPU
100
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

<A NVIDIA. I



i

o

B T g8 [

I

L R R PR PR PR

m.oé.&.vm 16 4 4
o 8B L ﬁa,
L¥
Bim———

Ay dvad Zegd Zadd A

B Lt
Ju e
N
Regriipipn g
Gt tte
)
o
-
-
-

1

T

e

T

|

SV EY RV ey

Pl Mo

-y
1 :

P.F. eVt VY

,. _,A-A..M.Mwmg._ FEFE )

== \\u\r -

,.F-

e
s

o |

avay 2Va 2V

et

# » o U

leaas aae o

b PRAE SRS VRVE it Ydmtiam et e
—Emom _mom e e WL o e I ag
== s w -
S
Seug Sy
= e (fw
R
tivtde tdutde fdatd fdntde i Tt e -

i i < ok i
.fwﬁ%.mwﬂ.m,wz

=5

dmtdn fdntde tdatde tdtde T e e e -

e R e o

b 1 g g

——— e — -

SRes sses wEam saws

e - -

Networking for Al Data Centers

Al Cloud

Multi-tenant | Variety of workloads | Ethernet network

Al Factories
Single or few users | Extremely large Al models | NVLink and InfiniBand Al fabric
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The Core of Al Factories - NVIDIA Al Compute Networking

Al Factories and Clouds Require Different Infrastructure Networking

InfiniBand + NVLink

InfiniBand

-
— o -

Throughput

Al
Cloud

Ethernet

# of GPU
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Al Clouds Going Through A Major Change

Control / User
Access Network (North-South)

Loosely Coupled Applications

Al Fabric

Al Fabric

(East-West)

Distributed Computing

TCP (Low Bandwidth
Flows and Utilization)

RoCE (High Bandwidth
Flows and Utilization)

High Jitter Tolerance

Low Jitter Tolerance

Oversubscribed Topologies

Performance Optimized Topologies

Heterogeneous Traffic
Average Multi-Pathing

Bursty Network Capacity
Predictive Performance

Generative Al workloads require new class of Ethernet

NVIDIA Spectrum-X Platform

World’s first high-performance Ethernet for Al
Full stack optimized for Generative Al clouds
Spectrum-4 Ethernet Switch, BlueField-3 DPU
RoCE adaptive routing and performance isolation

End-to-end cloud provisioning and security
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Spectrum-4 BlueField-3
Ethernet Switch DPU
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400GbE/GPU

® Traditional Ethernet  m Spectrum-X Al Ethernet

Perf /| GPU Perf/ TCO $ Perf / Watt

GPT3 175B - Performance per GPU, TCO$, and Watts with 16K H100 GPUs

NVIDIA Spectrum-X Delivers the Highest GPT-3 Performance

~~ 1.7x Performance / GPU

<~ 1.7x Performance / TCO$

v~ 1.7x Performance / Power
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Sustainable Cloud Computing

BlueField-3 enables power-efficient cloud
data centers

I <A NVIDIA.

- Nearly all data centers are power limited

- There are hard limits on power inputs in existing
data centers

 Increasing electricity costs are becoming a long-
term trend

- Need to get more out of your data centers
- Energy efficiency becomes a high priority

- BlueField DPU enables more while consuming less
power

Power Usage (W)
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IPsec 34% Power Savings/Server
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|dle Load IPsec on CPU BlueField DPU-Accelerated

*Compared to idle load power consumption

- OVS Networking: 29% Power Savings/Server

» Redis: 34% Less Power per Transaction



Israel-1

Hyperscale generative Al full stack performance optimization platform
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DAL Technologies

256 Dell PowerEdge XE9680 Servers | 2048 H100 GPUs
80 Spectrum-4 Switches | 2560 BlueField-3 DPUs
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Smart Switch
igh Throughput Switch + Fully Programmable DPU Accelerated Networking

Ty

PHVDOVEROSODOOODOOD

XYY YYrYYYYyYy

Rt o 8 o

Ty

- o
ey

|
L

PO0000000GI0ROPDO0VGIVDOBDOOBODIOODDI

Y N N N Y T Y Y Y L LY Y Y Y Yy Yo

PO0OOBOEDODIDOHDOE

4
LR

PPORLDFODDE

3 3 1] IV;A
PEDOPOHHFIODODNDHDOADBDD

I POMLDe

) 4 i
S LARR AR " " A0

UL L l;‘

H

<ANVIDIA



Cloud
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Rapidly Evolving BlueField Ecosystem

Unlocking the potential of the DPU

Cybersecurity
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