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GP13

LLM research accelerating innovation and abilities

Explosion of Use Cases

IMAGE GENERATION RECOMMENDATIONS LIFE SCIENCE RESEARCH

Brand Creation eCommerce Molecular Representations
Gaming Characters Personalized Content Drug Discovery
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TRANSLATION TEXT GENERATION CODING
Translating Wikipedia Summarization Dynamic Code Comments
RealTime Metaverse Translation Marketing Copy Function Generation
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NVIDIA Hopper
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2 2 NI RQ& a 2Téansformer Engine
Advanced Chip

Confidential th | i - .
Computing +een NvLink DA Instructions Custom 4N TSMC Process | 80 billion transistors

1ot

NVIDIA Al Enterprise Software Suite
Redeemable NVIDIA Al Enterprise 5 Year Subscription*



Transformer Engine
Tensor core optimized for transformer models |

/Ad aptive

A 6X Faster Training and Inference of Transformer Models

A NVIDIA Tuned Adaptive Range Optimization Acrogstid 8bit
Math

A Configurable Macro Blocks Deliver Performance Without Accuracy
LOosSs

SRo O

Statistics and Adaptive Range Tracking

— .
16-bit O 8-bit
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CONFIDENTIAL COMPUTING
Secure Data and Al ModelsWse

Legacy VM

NVIDIA Driver

Hypervisor

Unencrypted
LEUNTEES

NVIDIA H100
GPU

Confidential VM

Host 05| INVIDIADriver

Hypervisor

Encrypted
Transfers

No Read or NVIDIA H100
Write Access GPU

Dynamic Programming Instructions HGX H100 4GPU vs dual socket 32 core IceLake

MULTHNSTANCE GPU

{ Secure Tenants on 1 GPU

Hopper Technological Breakthroughs

NEW DYNAMIC PROGRAMMING INSTRUCTIONS

Accelerate Dynamic Programming Algorithms

Optimization

A BROAD RANGE OF USE CASES

g

Omics

REALTIME PERFORMBNCE

Graph Analytics

Genomics

Routing Optimization

D -
L.

Data Processing
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Confidential Computing Use Cases And Market Trends

CONFIDENTIAL COMPUTING SECURE DATA AND Al MODELS IN USE MARKET OPPORTUNITY
Trusted Execution Environment Protect Across Deployment Strategies 26X TAM Growth Over Next 5 Years

4G -
b =|

$52B

5 Clloud t goloc;;ion
epioymen
Secure Data In Use with P Peployment
Confidential Computing \
A ~ @ 2 5168
[ /lfl
M L E]
‘V—n Edge $ @ Air Gapped $ZB
v I-) - _l Deployment Deployment
a’/ [Je[] ‘“70 —
i 111
Secursd ItData At Secured Data i — 2021 2024 2026
S Transit Deployment Confidential Computing TAM

Market opportunity reference
Everest Group: Confidential Computing The Next Frontier in Data Seeyatry from confidential Compute Consortium
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NVIDIA H100

Unprecedented performance, scalabllity, and security for every data center
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30X Reallime Inference Throughput

High Performance Prompt Learning

NVIDIA H100 Supercharges LLMs

Hopper architecture addresses LLM needs at scale

Supercharged LLM Training
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NVIDIA HGX H100

HIGHEST PERFORMANCE FOR Al AND HPC
4-way / 8way H100 GPUs with 32 PetaFLOPs FP8

3.6 TFLOPs FPlenetwork SHARP Compute
NVIDIA Certified HigRerformance Offering from All Makers

FASTEST, SCALABLE INTERCONNECT

4th Gen NVLINK with 3X faster-R&duce communications
3.6 TB/s bisection bandwidth
b+[ LbY {6A00OK {@aidSY hLWAzy {OIfS

SECURE COMPUTING
First HGX System with Confidential Computing

O
AteS éll's' élc; D&ALTechnologies FUJITSU
]
GIGABYTE Hewlett Packard

Enterprise

Lenovo (sUPEmcp;



NVIDIA H100 PCle

Unprecedented performance, scalabllity, and security for mainstream servers
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6X faster Dynamic Programming with DPX Instructions 3
HC. ka X ynD. 1 .aHS YSY2NE
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HIGHEST COMPUTE ENERGY EFFICIENCY

Configurable TDP150W to 350W
2 Slot FHFL mainstream form factor

HIGHEST UTILIZATION EFFICIENCY AND SECURITY
T Cdzf fé& Aaz2flGSR 39 aSOdzZNBR Ayaual yoSasz 3Ja:
2"d Gen MIG | Confidential Computing ‘

HIGHEST PERFORMING SERVER CONNECTIVITY

MHYD. K& t/ L DSYp
600 GB/sGPGDt ! O2yYySOUAQDAGE Op- t/ LS DSypbo
up to 2 GPUs with NVLink Bridge

FP8, FP16, TF32 performance include sparsity. X-factor compared to A100



Production Al with NVIDIA H100 and NVIDIA Al Enterprise

Develop and deploy enterprise Al with unmatched performance, security, and scalabllity

5-YEAR SUBSCRIPTIONNUBDIA Al ENTERPRISE

A cloud native software suite for development and deployment of
Al

NVIDIA ENTERPRISE SUPPORT

Includingaccess to NVIDIA Al expertwjority notifications of the
latest security fixes and maintenance releases

ENTERPRISE TRAINING SERVICES

Developers, data scientists, and IT professionals learn how to get
the most out of the NVIDIA Al platform

Software activationwww.nvidia.com/activaten100

<ANVIDIA. I


http://www.nvidia.com/activate-h100

NVIDIA H100 GPU + NVIDIA Al Enterprise Value Proposition

AIFREADY PLATFORM

ENDTGEND Al SOFTWAEF

STACK

PERFORMANT & EFFICIE

AGILE AND SCALABLE

OPEN AND ENTERPRIS
READY

L

Turnkey solutions with NVIDIA
H100 integrated NVIDIA
Certified Systems

Quick time to value

Large ecosystem of Al
accelerated applications

Rapid PoC

Services Parther network

—
0-O _|
é»—o—_‘n

Bestin-class Al tools and
frameworks

Al Domain frameworks

Pretrained models

Cloud Native and agile

Kubernetesbased application:

S

%

Fastest training with
Transformer Engine

Highest efficiency and security
with MIG and confidential
computing

Streamlined marketeading
iInference performance with
NVIDIA Triton Inference Server

Accelerate a wide range of use
cases

Flexibility to service entire Al
pipeline on one infrastructure

Effective resource sharing

Scales to mukGPU and muki
node configurations

Streamlined enterprise Al,
built from proven opersource

Certified to run ororoadly
adopted enterprise platforms
In the data center and cloud

Assurance of NVIDIA Support
62NI R6ARS

Guaranteed response times

Priority security notifications

L Available in Q4 2022
2yGPU support for NVIDIA H100 available in Q4 2022

<A NVIDIA. I



Highest Performance Training with H100

4x higher performance over A100

GPT3 Training Fixed Budget GPT3 Training Fixed Node Count

HGX A103 HGX H10@ HGX A103 HGX H10@
$25M cost $25M cost $49M cost

D X l ( D (
il T $25M cost i { Il 0
D ( D ( D ( D (

1024 GPUs (128 nodes) 512 GPUs (64 nodes) 1024 GPUs (128 nodes) 1024 GPUs (128 nodes)
8 GPUs/node 8 GPUs/node 8 GPUs/node 8 GPUs/node

2X Time to solution 4X Faster time to solution

2X Higher Productivity A X Higher Productivity

2X More Performance per $ 2X More Performance per $

Server cost for representation purpose. Please contact your OEM/ODM for actual costs <A NVIDIA.
System configuration (Training): HGX Al1&Gay | HGX H100-&ay excludesNVLink Switch System I




H100 PCIE Delivers Dramatic TCO for Al

Mixed Al Training and Inference Workload

A100 PCle
$750K cost

H100 PCle
$470K cost
X Il
X Il
IX (

D (

O servers x 4 A100 / server
2 racks @ 12kW each

4 servers X 4 H100 / server

1 rack @ 12kW

R

55% Less Server Nodes

35%  Cost savings

1.6X More Performance per $

2.2X More Energy Efficient

Server cost for representation purpose. Please contact your OEM/ODM for actual costs

Workload mix of 33% BER#&rge Training, 33% BERArge Inference, 33% Recommender Inference
System configuration: 2U, 2S 64C CPU, 1024GB RAM, 2TB SSD, -CdwméldtX 3 Year Hosting Cost: $150/kW/m

NVIDIA Al Enterprise
5 Year Subscription

H100 PCIE

<A NVIDIA. I



Delivering the Al Center of Excellence for Enterprise
Bestof-breed infrastructure for Al development built on NVIDIA DGX

NVIDIA DGX H100 DGX SuperPOD WITH
¢tKS 22N RQa t NROSY / K2A0S F2NI ogyasSNINaas ' DGXH100

et
g

8x NVIDIA H100 GPWs 32 PFLOPS FP8 (6X) | 0.5 PFLOPS FP64 (3X) NVLINK SW|Tc:3|—|2 g\?s);:ho?qj AEI\FZ[_L%\F{I)SZ'(A)\!I'B HBMA 70

640 GB HBM3 | 3.6 TB/s (1.5X) BISECTION B/W TB/s BISECTION B/W (11X)

ADSY SN UAZ2Y 2F GKS 22NIRQa azaiu { dzOO S &xaFALORS oft Af RerfoAmandad’in 32 Nodes
PurposeBLuilt for Enterprise Al Scale as Large as Needed in 32 Node Increments

X-Factors compare performance over DGX SuperPOD with DGX A100 supercomputer configuration with same number of nodes <Z NVIDIA.




Announcing NVIDIA Eos Supercomputer

DGX SuperPOBbwered by 576 DGX H100 Systems |
500 Quantum2 IB Switches | 360 NVLiSkvitches

FPS8 18 EFLOPS 6X
FP16 O EFLOPS 3X
FP64 275 PFLOPS 3X
In-Network Compute 3.7 PFLOPS 36X
Bisection Bandwidth 230 TB/s 2X
NVLINK Domain 256 GPUs 32X

Cloud Native | Performance Isolation | Mulienant

X-Factors compare performance over DGX A100 SuperPOD based supercomputer configuration with same number of Nodes

NVIDIA.



NVIDIA.

NVIDIA H100 on LaunchPad NVIDIA DGX H100 NVIDIA H100 Partner Systems NVIDIA H100 Cloud
Available Now hNRSNJ F2NJ vmMQHO 5SEAQGSNBE{KALILIAY3I {GFNIAY3I hOGQ iBervices Starting Early 2023

dWS$S

’ Google Cloud
[

Microsoft
B Azure

H100 Avallable at Every Scale



Networking
Solutions

NVIDIA Data Center GPU Portfolio

&

DL Training
& DA

PCIE

DL Inference

SXM PCIE

HPC/AI

SXM PCIE
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Omniverse /

Render Farms
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Virtual

Workstation

.

Virtual Desktop

(VDI)
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Priceperformancecomparison in each product group (Compute, Graphics &

Compute, SFF Compute & Graphics) and workload column

Qauntum2 IB switch plus BlueField3 DPUs or ConnécdhartNICs

OIERN Qauntuml IB switch plus BlueField2 DPUs or ConréDX SmartNICs

SPTM3 Spectrum3 ethernet switch plus Bluefield2 DPUs or Connéct& Dx SmartNICs

SPTM4 Spectrumd ethernet switch plus Bluefield3 DPUs or ConnacBtmartNICs

<X NVIDIA.



Distinguishing Between Form Factors
Offering the right H100 configuration

LLM Training, Inference, HPC

Highest Performance Mainstream Compute

H100 PCle ®

(Includes NVIDIA Al Enterprise)

‘ ‘ Price-performance comparison for entire table
Good Better Best

<A NVIDIA. I



H100 and A100 Tensor Core GPUs

Both available to meet your data center needs

H100 Al100 & Ampere

PERFORMANCE SECURITY SCALABILITY FOR ALL OTHER NEEDS
The Highest Performance The Most Secure The Most Scalable
A Best for CNN models (RESNEBSO,
RCNNEé)
il SR S = - 2]z]
L J Computing TTT E@
LLM HPC D Non-Transformer Al Viainstream

Acceleration

& Transformers Ath Gen NVLink
LIS Quantum-2 1B .
- -

TIT <>
3rd Gen NVLink
Secured MIG Instances Ouantum-1 IB Multi Clanlgtjmce

NVIDIA Al Enterprise
Sold Separately

g @ 5-Year Subscription and Support included for H100 PCle

Includes NVIDIA Al Enterprise Software Suite and Support

<A NVIDIA. I



Form Factor

FP8 TC | INT8 TC TFLOPS/TOPS

Media Acceleration

Ray Tracing

Transformer Engine

DPX Instructions
Graphics

vGPU

Hardware Root of Trust
Confidential Computing

NVIDIA Al Enterprise

1. Supported orrzure NVIDIA AlMiath reduced performance compared to A100 without Confidential Computing or H100 with Confidential Computing.

DATA CENTER GPU COMPARISONt ¢
N I T T T

Highest Perf Al,
Big NLP, HPC, DA

x16 PCle Genb5

SXM5 2 Slot FHFL
3 NVLINK Bridg

700W 350W

60 | 60 48 | 48
1000 | 2000 800 | 1600
4000 | 4000 4000 | 4000
80GB HBM3 80GB HBMZ2e

Upto 7
Up to 256 2

7 JPEG Decoder
7 Video Decoder

Yes

Yes

For insitu visualization
(no NVIDIA vPC or RTX VWS)

Internal and External
Yes

Add-on Included

2. All Tensor Core numbers with sparsity. Without sparsity is ¥z the value.
3. Precision TFLOP performance will be added in future update

Mainstream
Compute

High Perf
Compute

x16 PCle Gen4 x16 PCle Gen4

SXM4 2 Slot FHFL 2 Slot FHFL
3 NVLink Bridge 1 NVLink Bridge
500W 300W 165W
19.5]19.5 10 |10
312 | 624 165 | 330
NA | 1248 NA | 661
80GB HBMZ2e 24GB HBM2
Up to 7/ Up to 4
Up to 8 2 2

1 JPEG Decoder
5 Video Decoder

1 JPEG Decoder
4 Video Decoder

For insitu visualization
(no NVIDIA/PCor RTXWS

Yes

Internal with Option for External

(1) -

Add-on

Entry-Level Small
Footprint

x8 PCle Gen4
1 SlotLP

40-60W
NA | 4.5
18| 36
NA | 72

16GB GDDR6

1 Video Encoder
2 Video Decoder
(+AV1 decode)

Yes

Good

WYH H

Powerful Universa Mainstream High Densit
. High Perf Graphic Graphics & Video ., J y
Graphics + Al with Al Virtual Desktop

x16 PCle Gen4

x16 PCle Gen4 5 Slot FHEL

x16 PCle Gend4 x16 PCle Gen4

2SlotFHFL | Lo b dge 1 slot LP 2 Slot FHFL
300W 300W 150W 250W
NA | TBB NA | 37 NA | 31 NA | 4x4.5
TBO | TBD’ 150 | 300 125 | 250 4x18 | 4x36
TBO | TBD’ NA | 600 NA | 500 NA | 4x72
48GB GDDRO 4358 GDDR6 ~ 24GB GDDR6  4x 16GB GDDRS6
- 2 - -

1 Video Encoder
2 Video Decoder
(+AV1 decode)

3 Video Encoder
3 Video Decoder
4 JPEG Decoder

4 \/ideo Encoder
8 Video Decoder
(+AV1 decode)

Yes
Top-of-Line Best Better Good
Yes* Yes
Internal Internal with Option for External

Add-on

<A NVIDIA. I


https://azure.microsoft.com/en-us/blog/azure-confidential-computing-with-nvidia-gpus-for-trustworthy-ai/




Al APPLICATION
FRAMEWORK

PLATFORMS

ACCELERATION
LIBRARIES

CLOUBIOGEDGE
DATACENTEROROBOTIC SYSTEMS

3 CHIPS

NVIDIA
HPC

Al

NVIDIA
Omniverse

/

(RAPID% 'Spark' (cuDNN} (cuGraprq (TensorRﬂ lTritonI (Deepﬂream) l Flarel

4 _ | A
( cuNumeric) (CVCUDA) ( chuantum} ( Parabricks) [ Sionna] (JetPack]

(ooon) (g0 ) (e

. | |
@ DGX HGX
11 o
|11
EEECI

GPU

CPU




NVIDIA Al

Endto-end open platform for production Al

Application Workflows

CYCLIST 3 2 DL\ 5 =
; \ > : —

| )
MERLIN MODULUS MAXINE METROPOLI " &lisanc W/ \ll MORPHEUS
Medical Imaging SpeechAl ng:sgeer Recommenders Prl&/ﬁics Video AX;CII)?tCi)cs Logistics Conversational Al Robotics Au\t/cgrr\]?crlne(;us Cybersecurity
NVIDIA Al Enterprise NVIDIA
LaunchPad
Al and Datécience Development and Deployment Tools Q

Cloud Native Management and Orchestration

landson Labs

InfrastructureOptimization

Accelerated Infrastructure

- o]
Q Cloud = Data Center |[l l]] Edge ©{g Embedded

<A NVIDIA. I



Accelerating the Next Wave of Al
Al Platform Updates

DATA SCIENCE RECOMMENDER SPEECH & VISION INFERENCE NLP

Analytics, ML, Visualization Personalization Engine, Simplifie Conv Al, Video Analytics Fast, Scalable Predictions Large Language Model

| | A% N ' n* gy
RAPIDS | SPARK | cuOF MERLIN ' - NEMO I\/IEGATR

<ANVIDIA. I



Getting Started with NVIDIA Al

NVIDIA Al Enterprise trial programs

NVIDIA LaunchPad EvaluationrSoftware

Al development and deployment trial Requirements: NVIDi8ertified System,

program Free evaluation licenses for on premises
Deep dive, handsn labs for Al POC
practitioners and IT staff 90 days to test and experience

Requires 8 hrs / Access fo? wks

<ANVIDIA. I



