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Al everywhere:
Revolutionizing Al in the hybrid cloud

‘ Presentation by Stefan Englet, Alliance Manager for Red Hat in EMEA .”
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Al is evolving rapidly

Al is as disruptive as the Internet

Growth of

predicted
to add up to $4.4T of

value to global economy (IT+ parameter models) and

by 2040"
(~10B parameters)

of enterprise-

of CEOs from managed data driving up of edge
leading public will be created & compute costs; deployments
O/ companies actively processed outside exceeding the pace of O/ willinvolve _
O investingin AF the data center or O Alby 2026

cloud by 2025°

Moore's Law
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https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier#key-insights
https://chiefexecutive.net/the-rise-of-the-ai-ceo
https://www.idc.com/getdoc.jsp?containerId=IDC_P33198
https://www.gartner.com/en/newsroom/press-releases/2023-10-11-gartner-says-more-than-80-percent-of-enterprises-will-have-used-generative-ai-apis-or-deployed-generative-ai-enabled-applications-by-2026#:~:text=By%202026%2C%20more%20than%2080%25%20of%20enterprises%20will,than%205%25%20in%202023%2C%20according%20to%20Gartner%2C%20Inc.
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The Al Pipeline runs on Intel

intel

XEeON

intel intel

XEON Traditional Machine Learning XEeON
Intel Xeon’s large memory and fast cores

Majority of data prep u excel running ML workloads
already happens on Intel® Xeon® processors
and that continues today

2/3rd of data center inferencing
is run on Intel Xeon Processors!

intel

GauDlI

Deep Learning
GPUs & Gaudi accelerator are well-suited,
Intel Xeon’s built-in Al capabilities deliver
compelling TCO

Database, Data Warehouse, Data Lake, Streaming Data, Feature Store, Model Registry
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1 Based on Intel market modeling of the worldwide installed base of data center servers running Al Inference workloads as of December2022.
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AIPC Node
Al Developer Productivity &
Light Inference

Node Super Cluster Mega Cluster
Fine-tuning, Light Training, Tuning, Training, Tuning, Large Scale Training
Inference Peak Inference Peak Inference & Inference

AIPC ENTERPRISE Al & EDGE Al DATA CENTER Al
Broadest Al SW Ecosystem Open Standard, “Ready to Use” Al Open, Scalable Systems & Reference Arch

intel. intel intel

ARC GauDI IPU

GRAPHICS
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ANNOUNCING Intel enterprise Al for Red Hat® OpenShift® Al and Red Hat®

Enterprise Linux

Red Hat
OpenShift Al

Red Hat Red Hat
Ansible Automation OpenShift RedHat

Platform Container Platform Enterprise Linux
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Intel® Gaudi® 3
Al Accelerator

Giant Leap in Performance
and Productivity for Al Training & Inference

- D<A L Technologies

—1

Lenovo Hewlett Packard
Enterprise
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Intel caubi 1.7x
1.5x

1.5x faster time-to-train

Average projection for Intel® Gaudi® 3
Accelerator vs. Nvidia HIOO, running
common Large Language Models*

[ H0)

Relative speedup (throughput in tps)
Higher is better

NVIDIA H100 LLAMA2-7B LLAMA2-13B GPT 3-175B
4k Seq length 4k Seq length 2k Seq length
8 OAMs 16 OAMs 8192 OAMs
FP8 FP8 FP8
Link to data

* NV H100 comparison based on: https://nvidia.github.io/TensorRT-LLM/performance/perf-overview.html, May 28, 2024 - “Large Language Model” tab
Vs Intel® Gaudi® 3 projections for LLAMA2-7B, LLAMA2-13B & GPT3-175B as of 3/28/2024. Results may vary

intel.


https://nvidia.github.io/TensorRT-LLM/performance/perf-overview.html

~ intel caupl

2x faster inferencing

ojection for Intel® Gaudi® 3
tor vs. Nvidia H100, running
on Large Language Models*

Nvidia HI0OO LLAMAZ2-70B

Source for Nvidia performance: Overview — tensorrt _lim documentation (nvidia.github.io), May, 2024. Reported numbers are per GPU.
Intel Gaudi 3 projections by Habana Labs, Apr 2024; Results may vary

intel.

Mistral — 7B

Mixtral — 8x 7B

11 11
] I O.QI

LLAMA2-7B

27

Falcon-180B

Relative speedup (throughput in tps)

Higher is better


https://nvidia.github.io/TensorRT-LLM/performance/perf-overview.html

ST Making Gen Al More Accessible

Addressing Cost Barriers

Gaudi 3 Al Gaudi 2 Al

Accelerator kit Accelerator kit
8X Gaudi 3 Al Accelerators+ 8X Gaudi 2 Al Accelerators+
Universal Baseboard (UBB) Universal Baseboard (UBB)
(List Price) (List Price)

Pricing guidance for cards and systems is for modeling purposes only. Please consult your original equipment manufacturer (OEM) of choice for final pricing.

Results may vary based upon volumes and lead times.

intel.



intel caupi Delivering Price Performance Advantage

2-3X Perf/$ ].9X Perf/$

Inference Training
Throughput Throughput

Gaudi 3 Al Accelerator Gaudi 3 Al Accelerator
Vs HIOO0 Vs HI00

Source Intel projected results vs HIOO data sources: https://developer.nvidia.com/deep-learning-performance-training-inference/ai-inference and https://developer.nvidia.com/deep-learning-performance-training-inference/training
Intel results obtained in April 2024. Results may vary. Pricing estimates based on publicly available information and Intel internal analysis

intel. 10
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Example: Building a GenAl stack

$ Customer & employee experience

- _ Q , Partnering to deliver
L & cod t
@ClaSS'C ML GenAl % Language & code generation Al solutions at the

$ Business process optimization Intel 59 Innovation Center

L1 1 1
T T 11

(e Sy with Al Sweden consortium
. watsonx ¢ > ! 1 sk
| e oneAPI '
DataSclentists 1 ,,kéStarburs t _awconos : OpenVIN® e Red Hat and Intel partnered with Al Sweden, a
national center for applied Al, on NLP applications
‘ Red Hat ‘ RedHat _
OpenShift OpenShift Al e Deeper, product collaboration focused on

customer enablement with OpenShift Al,
Intel Xeon, Gaudi 2 and the Intel Al Suite

IT Ops teams ™ intel intel
{r
N tel ‘ XEON 1 = Gaub! e Enable testing, validation and proof of concepts

Intel X ® CPU with Intel Gaudi 2 g
uiltdn Al acoclerat e pand with partners and customers

built-in Al accelerator

»

e Receive support for building Al applications

i 1010 = O £
Enterprise data sources orl 1 = | — =
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Confidential Containers for Al workload security in the public cloud
With Intel Trusted Domain Extensions (TDX)

2, Shared Memory Trusted Domain (TD) VM »  High value IP such as Al models require

@ Private Memory

additional security

Code

. g Data
Untrusted Software \ I

| e e | »  Confidential Containers allow to safely process
@____________________________i ________ sensitive data in the cloud
: Virtual Apic Page Secure Extended - Page Table : o .
| I »  Intel TDX providing hardware-isolated VMs to
! State Save Area VM Control - Structures | . )
' ' protect containers from unauthorized access

oo e oo oo o s s o s s e e e e e e e e e e e o]

'
& TD Private Key
'

o S | R , I »  On Azure DCesv5 and ECesvb-series or on-
s prem with 5" Gen Intel Xeon CPUs
Red Hat & RedHat
OpenShift OpenShift Al

More information - https://www.redhat.com/en/blog/enhancing-ai-workload-security-in-the-public-cloud ‘ Red Hat | intel
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Summary

Al is evolving rapidly but Intel has you covered!

»  Intel has arich portfolio of Al-optimized hardware for your entire Al pipeline

»  Wellintegrated in OpenShift and OpenShift Al, delivering application performance

and developer productivity

%\ EVERYWHERE

W »  Tolearn more, join the Intel and Red Hat Al developer program

»  You canimmediately action on Al with
Dell will launch the Intel Gaudi 3 Al Accelerator on the Dell PowerEdge XE9680 server
Intel Tiber Developer Cloud

Dell APEX Cloud Platform for Red Hat OpenShift

Picture by Ideogram.ai
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Over 25 Years of /

LB
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