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Data Center Modernization
Enablement Package

..- How our valued partners can address customers’ business challenges with Intel based solutions



Microsoft Data Center Products Refresh on
i 4th Generation Intel® Xeon® Scalable Processors



... Windows Server 2022



- Windows Server 2012

Microsoft ended support for Windows Server 2012 in

Why Upgrade Your Hardware Now?

Upgrading to Windows Server 2022 on older, out of warranty hardware will
not allow you to use all the features of Windows Server

Support has ended for Microsoft Windows Server 2012 and SQL Server 2012

Transform your customers’ infrastructure with ==

Upgrading to Intel® 4" U el
Generation Xeon®
processors unlocks the full
value of Windows Server
2022 for enhanced

TCO and Security

Data Center
Modernization
Infographic

Intel® technologies may require enabled hardware, software, or service activation.
No product or component can be absolutely secure.

intel.
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https://www.intel.com/content/www/us/en/content-details/820750/transform-your-customers-infrastructure-with-4th-gen-intel-xeon-scalable-processors-microsoft-windows-2022-and-sql-server-2022.html?wapkw=winserver&DocID=820750

4th Gen Intel® Xeon® Scalable Processor and
Windows Server 2022

New Intel hardware and
existing Microsoft software

[

Keep existing versions Increased security

of Intel hardware and
Microsoft software

New Intel hardware and

Lower power consumption _
Microsoft software

Standard security Performance improvements

More challenging
administration

Increased security

] software Better scalability

Microsoft support ended

October2023 Networkimprovements

Existing Intel hardware and
new Microsoft software

Security enhancements

Improved container support

Hybrid capabilities with Azure

Intel® technologies may require enabled hardware, software, or service activation. intel s
No product or component can be absolutely secure.



Software Modernization » NEW

Better Together: Windows Server 2022 +
4th Gen Intel® Xeon® Scalable Processor

1stand 2"d Gen Intel® Xeon®

Processors

X Lesser Platform Security (UEFI,
TPM 2.0, Secure Boot)

% No Shielded VMs (Requires TPM
2.0)

X No HCI Management

% No Advanced Flash Support (NVMe,
NVDIMM, or Intel® Optane™ SSD)

1stand 2"d Gen Intel® Xeon®

Processors

% Lesser Platform Security (UEFI,
TPM 2.0, Secure Boot)

» No Shielded VMs (Requires TPM
2.0)

% No HCI Management

» No Advanced Flash Support (NVMe,
NVDIMM, or Intel® Optane™ SSD

Upgrade Paths / Value Propositions

SW ONLY UPGRADE

Windows Server 2022

v Security Enhancements (VBS,
Windows Defender)

v Performance Improvements (Faster
boot, login times)

v Improved Container support

v Hybrid Capabilities w/Azure (Arc
Enabled; SMB Compression; WAC)

v Scalability (48TB Memory; 2048
Logical Cores across 64 sockets)

CURRENT HW & SW - DO NOTHING

Windows Server 2012

X Less secure

% Non-compliance. Cost of Extended
Security Updates

% Lack of hybrid/multi-cloud
integration

Hardware Modernization » NEW

Intel® technologies may require enabled hardware, software, or service activation.
No product or component can be absolutely secure.

4th Gen Intel® Xeon® Processors

v Platform Security (UEFI, TPM 2.0,
Secure Boot, Secure Core, TME-
MK)

v Support for NVMe, NVDIMM, Intel®
Optane™ SSD

v Upto 60 cores /120 threads on 2-
socket system, 6 TB of memory

v Support for 100Gb NICs

v Accelerators (AMX, QAT)

HW + SW UPGRADE

Windows Server 2022

v Security Enhancements (VBS,
Windows Defender)

v Performance Improvements (Faster
boot, login times)

v Improved Container support

v Hybrid Capabilities w/Azure (Arc
Enabled; SMB Compression; WAC)

v Scalability (48TB Memory; 2048
Logical Cores across 64 sockets)

4th Gen Intel® Xeon® Processors

v Platform Security (UEFI, TPM 2.0,
Secure Boot, Secure Core, TME-
MK)

v Support for NVMe, NVDIMM, Intel®
Optane™ SSD

v Upto 60 cores /120 threads on 2-
socket system, 6TB of memory

v Support for100Gb NICs

v Accelerators (AMX, QAT)

HW ONLY UPGRADE

Windows Server 2012

X OS incapable of taking advantage of
new HW security features (Secure
Core, TME-MK, Shielded VMs)

X Unable to scale to take advantage of
HW innovations (Cores, Memory and
VM Support)

X Lack of hybrid / multi-cloud
integration

X Non-compliance. Cost of Extended
Security Updates

intel.
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https://www.intel.com/content/www/us/en/architecture-and-technology/unified-extensible-firmware-interface/efi-homepage-general-technology.html
https://www.intel.com/content/www/us/en/support/articles/000007452/intel-nuc.html
https://www.intel.com/content/www/us/en/support/articles/000054899/server-products/server-boards.html
https://www.intel.com/content/www/us/en/developer/articles/news/runtime-encryption-of-memory-with-intel-tme-mk.html
https://www.intel.com/content/www/us/en/developer/articles/news/runtime-encryption-of-memory-with-intel-tme-mk.html

- 4th Gen Intel® Xeon® Scalable Processor

The 4t Gen Intel® Xeon®
>calable platform improves
throughput and efficiency
gen-over-gen, enabling server
consolidation, improving

and helping achieve

sustainability
goals.

Summary

1th Gen Intel® Xeon® Scalable
systems run complex
onthe same
hardware as your existing
workloads, leveraging your
data to accelerate insights and
iINnNnovation.

1M Gen Intel® Xeon® &
systems help
your data across
environments without
compromising performance.

intel.
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... Microsoft SQL Server 2022



- Microsoft SQL Server 2012

Why Upgrade Your Hardware Now?

Upgrading to Microsoft SOL Server 2022 on older, out of warranty hardware
will not allow you to use all the features of SQL 2022

Support has ended for Microsoft Windows Server 2012 and SQL Server 2012

Upgrading to Inte|® 4
Generation Xeon®

locks the full Data Center
processors unlocks the fu Modernization
value of Windows Server Infoaraphic

2022 for enhanced
TCO and Security

Intel® technologies may require enabled hardware, software, or service activation.
No product or component can be absolutely secure.

intel.
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https://www.intel.com/content/www/us/en/content-details/820750/transform-your-customers-infrastructure-with-4th-gen-intel-xeon-scalable-processors-microsoft-windows-2022-and-sql-server-2022.html?wapkw=winserver&DocID=820750

4th Gen Intel® Xeon® Scalable Processor and
Microsoft SQL Server

Flexible, scalable, cloud-connected database for modern workloads

New Intel hardware and
existing Microsoft software

Faster database backups
Keep existing versions e ersedlemaity

of Intel hardware and
Microsoft software

New Intel hardware and
Microsoft software

Lower power consumption

Standard security Faster, real-time Insights

More challenging
administration

Increased security

d software

Significantly easier
administration

Microsoft supportno
longer available

Existing Intel hardware and
new Microsoft software

Unified data management

Cloud-based analytics
Accessto latest software E Microsoft:

features ' SQL Server

intel.



Better Together: Microsoft SOL Server 2022 +
4t Gen Intel® Xeon® Scalable Processor

Software Modernization » NEW

Microsoft®
Upgrade Paths / Value Propositions SQL Server
SW ONLY UPGRADE HW + SW UPGRADE
1stand 2" Gen Intel® Xeon® SQL Server 2022 4th Gen Intel® Xeon® Processors SQL Server 2022

Processors

X Limited platform security

X No Shielded VMs

X No HCI Management

% No Advanced Flash Support (NVMe,
NVDIMM, or Intel® Optane™ SSD)

1stand 24 Gen Intel® Xeon®

Processors

X Limited platform security

% No Shielded VMs

% No HCI Management

% No Advanced Flash Support (NVMe,
NVDIMM, or Intel® Optane™ SSD

v Reduced workload times with much
faster queries

v Seamless analytics over on-prem,
operational data

v More secure database

v High availability, business continuity

v Resolution of conflicts with different
datareplicas is automatic

v Unified data governance and
management

v 114% faster database backups with QAT

v Up to34% more NOPM transactions
compared to 3rd gen

v Upto28% faster queryresponse
compared to 3rd Gen

v MSFT Storage Spaces Direct w/NVME,
Intel® Optane™

v Support for NVMe, NVDIMM, Intel®
Optane™ SSD

v Upto 60 cores /120 threads on 2- socket
system, 6 TB of memory

v Support for 100Gb NICs

v Reduced workload times with
much faster queries
v Seamless analytics overon-
prem, operational data
v More secure database
v High availability, business continuity
v Resolution of conflicts with
different data replicas is automatic
v Unified data governance
and management

v Platform Security (UEFI, TPM 2.0,
’ Secure Boot)
CURRENT HW & SW -DO NOTHING

SQL Server 2012 /2016 / 2019

% More difficulty with real-time
analysis

Lower availability

Less encryption and protection
Administration can be more difficult
Lose opportunity to migrate to
Azure or hybrid cloud at same time
Resolution of conflicts with different
data replicas is manual

X X X X

X

4th Gen Intel® Xeon® Processors

v 114% faster database backups with QAT

v Upto34% more NOPM
transactions compared to 3rd gen

v Upto28% faster query
response compared to 3rd Gen

v MSFT Storage Spaces Direct
w/NVME, Intel® Optane™

v Support for NVMe, NVDIMM,
Intel® Optane™ SSD

v Upto 60 cores/120 threads on 2-
socket system, 6 TB of memory

v Support for100Gb NICs

v Increased platform security (UEFI, TPM
2.0, Secure Boot)

HW ONLY UPGRADE

SQL Server 2012 /2016 /2019

X More difficulty with real-time
analysis

Lower availability

Less encryption and protection
Administration can be more difficult
Lose opportunity to migrate to
Azure or hybrid cloud at same time
Resolution of conflicts with

different data replicas is manual

X X X X

X

Hardware Modernization » NEW

Intel® technologies may require enabled hardware, software, or service activation.
No product or component can be absolutely secure.

See backup for workloads and configurations. Results may vary.

intel.


https://www.intel.com/content/www/us/en/architecture-and-technology/unified-extensible-firmware-interface/efi-homepage-general-technology.html
https://www.intel.com/content/www/us/en/support/articles/000007452/intel-nuc.html
https://www.intel.com/content/www/us/en/support/articles/000054899/server-products/server-boards.html

- Summary

Performance across Workloads Highly Secured Data Platform Ready for Modernization
o

Ath Ga
Experience up to 34% faster is the most and 4

transaction processing', 23% secure olatabase4 and run it © deliver C|0Ud‘

faster query response times, oy AL e [a© e comeoted flexible platform to
leverage digital transformation

and 53%? faster backup times Scalab l Systems for enablmg "
for Gen-over-Gen confidential and protectionto | ©PPortunities.
performances on the silicon level.

when running on 4" Gen

1,23 See backup slides for workloads and configuration
4 According to the National Institute of Standards and Technology Comprehensive Vulnerability Database, as of September 2022



https://go.microsoft.com/fwlink/p/?linkid=2185608

... Microsoft Azure Stack HCI



- Why Modernize Your Business with Intel &

Portability

Intel® Virtualization
Technologyis
foundational for seamless
movement of data and
apps between the data
center, ever-growing edge,
and Azure public cloud

Microsoft Azure Stack HCI?

Flexibility

Tailor performance and
capacity to your needs
with Intel’s broad portfolio
of products and
accelerators, tools,
libraries and frameworks

(J
Increased

Hardware-based

Security

with Intel® Total Memory
Encryption, Intel® Crypto
Acceleration, and
Secured Core

Proven Solutions

Tested, verified for
modernizing existing IT
environments; certified by
Microsoft, validated by
the server vendor, and
with performance verified
by Intel

Enhance your infrastructure with hybrid cloud, optimized by trusted partners

Intel® technologies may require enabled hardware, software, or service activation.

No product or component can be absolutely secure.

intel.
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Microsoft Azure Stack HCI Using 4t Gen Intel® Xeon® Scalable
Processors Delivers Performance for Demanding Workloads

|IOPS Improvement on Azure Stack HCI

VMfleet 2.0 (Higher is Better) Scale+ Xeon SKU

1,600,000 -l . 8><
1400,000 Scale + Xeon SKU nianer
1200,000 2)(
1,000,000 higher

800,000

600,000

400,000

200,000 -

B} d 4
70% read, 30% write with queue depth 1 70% read, 30% write with queue depth 8
B 2-node 3rd Gen Xeon processor | 2-node 4th Gen Xeon processor 4-node 4th Gen Xeon processor

Performance increased gen-to-gen, scales with cluster size, and higher series of Xeon

Results using 4th Intel Xeon Processor - QS processors and silver systems. Performance varies by part, use, configuration and other factors. Learn more at www.Intel.com/Performancelndex. See backup I 15
for workloads and configurations. Results may vary. |nte



http://www.intel.com/PerformanceIndex

Accelerate Al -Image Classification on Microsoft Azure Stack HCI
using 4" Gen Intel® Xeon® Scalable Processors with Intel® AMX

F' TensorFlow Image Classification on Tensorflow 2.11 using ResNet50
Higher is better BS=128, Multi-instance (16x2 and 402 instances)

The ResNet-50 benchmark measures
image classification/vision workloads

12000 INT8 vs. FP32 FP32 s a standard 32-bit floating point data
Q.3 X higher type used to train deep learning models and
10000 for inferencing

Bfloatlé is a truncated version of 32-bit
8000 floating point, used for both training and
inference, offering similar accuracy but

BF16 vs. FP32 faster computation
6000 INT8 vs. FP32 A 6X higher "

4000 BF16 Vs FP3D 89X higher computationally demanding for constrained
Vs environments, with minimal impact on

49)( higher accuracy
2000
Many DL workloads are mixed precision and

th ® ®
o — ‘ - T 4" Gen Intel® Xeon scalable Processors
_____________________ can seamlessly transition between Intel®

Intel® Xeon® Gold 54165 Intel® Xeon® Platinum 8460Y+ AMX and Intel® AVX-512 to use the most
efficient instruction set

INT8 offers higher performance and is least

Throughput (Images/second)

B FP32using Intel® AVX-512 BF16 using Intel® AMX INT8 using Intel® AMX

Increase performance with higher series of Intel® Xeon® processor or by changing precision

intel. s


http://www.intel.com/PerformanceIndex

Accelerate Natural Language Processing (NLP) on Microsoft Azure Stack
- HCl using 4" Gen Intel® Xeon® Scalable Processors with Intel® AMX

F TensorFlow NLP on Tensorflow 2.11 using BER T-Large

Higher is better BS=128, Multi-instance (16x2 and 40x2 instances) INTS vs. FP32

BERT-Large is a pretrained model used for
Natural Language Processing

200 S./X higher FP32is a standard 32-bit floating point data

-8 180 type used to train deep learning models and
O . .

8 160 BE16 ve. FP32 for inferencing

% 140 4)( higher Bﬂogt]é is g truncated version Qf.32—bit

O floating point, used for both training and

o 120 INT8 vs. FP32 inference, offering similar accuracy but

- 6.9 X higher faster computation

< 100

2 80 BF16 vs. FP32 INTS8 offers higher performance and is least
5 46X higher computationally demanding for constrained
_8- 60 environments, with minimal impact on

%0 40 accuracy

o 20 s . el e Many DL workloads are mixed precision and
'|E 0 —1 4th Gen Intel® Xeon® Scalable processors

— R

can seamlessly transition between Intel
Intel® Xeon® Gold 5416S Intel® Xeon® Platinum 8460Y+ AMX and Intel AV X-512 to use the most
efficient instruction set

B FP32using Intel® AVX-512 BF16 using Intel® AMX INT8 using Intel® AMX

Increase performance with higher series of Intel Xeon processor or by changing precision

intel. 7


http://www.intel.com/PerformanceIndex

Why Modernize Now?
New Applications Demand New Infrastructure

S

Efficiency

5 ways Intel® Xeon® Scalable processors can support your fastest-growing workloads

intel.


https://www.intel.com/content/www/us/en/content-details/781520/five-ways-intel-xeon-scalable-processors-with-built-in-accelerators-can-support-your-fastest-growing-workloads.html

Bl Significant Performance Leaps

Efficiency 5t Gen Intel® Xeon® CPUs provides generational
improvements on CPU and platform upgrades

CPU upgrade 1.2Ix ..142x ..14x ..1.7x

4th Gen Intel® Xeon® CPU average higher higher HPC higher
vs. 5th Gen Intel Xeon CPU performance gain inference performance gain throughput

HPC Networking and Storage

Server platform

upgrade 1.84x ..14x ..2.1x ..3.6X

3rd Gen Intel® Xeon® CPU

average higherinference and avelegle higher throughput
vs. 5th Gen Intel Xeon CPU performance gain training performance performance gain

See [G], A17, A16, H7, H1,N6, N13] at intel.com/processorclaims: 5th Gen Intel Xeon Scalable processors. Reimte'y vary.19



sl Significant Performance Gains

sl 5Sth Gen Intel” Xeon” Scalable processors vs. 3" Gen Intel® Xeon® processors

Acrtificial Infrastructure

Network
Intelligence & Storage

14X L. 2.8XP82X | 3X

higher inference higher IOPs and up average higher

and training to 65% latency performance on
performance reduction for large broadly-deployed
packet sequential network workloads

read and up

higher LAMMPS
performance

See [A17,N16, N11, H10, D1, W3 ] at intel.com/processorclaims: 5th Gen Intel Xeon Scalable processors. Results may vary.

Database &
Analytics

3.7x

higher RocksDB
performance
using integrated
Intel® IAA

Web &
Microservices

Lo2X

higher Java
throughput within
agiven SLA

intel.
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g The Sustainable Data Center

Efficiency

Reduce power consumption, Improve efficiency and performance
even in demanding workloads across targeted workloads

Maximize energy efficiency on
lower-utilization workloads

Discover 5 ways you can help your customers
practice sustainability with Intel technologies

More Sustainability Guidance

m= Infographic 'm Video = Study
C— - —
The Sustainable Data Center Sustainability with Intel Technologies The Sustainable CTO: The

Roadto Tech Positive

intel. =


https://www.intel.com/content/dam/www/central-libraries/us/en/documents/2023-06/the-sustainable-cto-full-report.pdf
https://www.intel.com/content/dam/www/central-libraries/us/en/documents/2023-06/the-sustainable-cto-full-report.pdf
https://www.intel.com/content/www/us/en/content-details/783090/sustainability-with-intel-technologies.html?wapkw=sustainability
https://partneruniversity.intel.com/learn/course/internal/view/elearning/12226/cloud-tv-sustainability-and-the-cloud
https://partneruniversity.intel.com/learn/course/internal/view/elearning/12226/cloud-tv-sustainability-and-the-cloud
https://www.intel.com/content/www/us/en/content-details/783764/the-sustainable-data-center-infographic.html?DocID=783764

g The Sustainable Data Center

Efficiency

How Intel® Xeon® processor—powered servers,
compares to AMD EPYC processor—powered servers

Less electricity used in Al Less electricity used in Network
workloads Infrastructure

Less electricity used in HPC
workloads

—
(Bl =

5 Reasons Why Processor Selection Makes a Difference
Infographic

intel. =2


https://www.intel.com/content/www/us/en/content-details/775708/guide-to-sustainable-computing-5-reasons-why-processor-selection-makes-a-difference.html?wapkw=sustainability&DocID=775708
https://www.intel.com/content/www/us/en/content-details/775708/guide-to-sustainable-computing-5-reasons-why-processor-selection-makes-a-difference.html?wapkw=sustainability&DocID=775708

s} Liquid Cooling

Sl Improving TCO through Energy Efficiency and Water Reduction

Liquid Cooling Benefits

Power / Performance

Reduce PUE! (Power Usage Effectiveness)
from 1.3+ to as low as 1.033

Lower power consumption by up to 30%"

Extends cooling range for higher system thermals

Density

e
=  More compute volume within same rack footprint®

= | essreal estate needed per compute output?

Water

= Liguid cooling can significantly reduce the billions of gallons of water
used in air cooled data centers?

IPUE= power consumed by the entire data o . .
center divided by power consumed by IT 2LiquidStack, 2022 3GRC Cooling 4Source: Intel analysis intel 23

equipmentinit


https://liquidstack.com/white-papers/data-centers-could-save-300-billion-liters-water
https://grcmain.wpenginepowered.com/wp-content/uploads/grc_comparing_data_center_cooling_technologies_comparison_ebook.pdf

&) Liquid Cooling

Effiency Liquid Cooling Solution Benefits

Energy Water Density
Up to 40%?2 Up to 100% (0)%

N reduction in water use' - )
reduction in TCO EGLICHO eruse Increase in compute density

~] ()3 Enables PUEst01.03' aBE Use Heat for Enables compute
. PUE: Power Usage Effectiveness ‘== District Heating . in dense edge
environments

40% Reducti?n in cooling
CAPEX nge HFeat for y‘.‘ Increases compute
rban Farming & .
059 Reduction in cooling density per sqm
OPEX!
If evaporative cooling is used, water Eliminates physical
reduction can still be significant over
NBOOO Reduction in power conventional rack air cooling C(;IFITllpO;\entS (fans,
consumption! chillers

Forecasted Growth for Liquid Cooling (2022-2027): 36.3%3

Source: Green Revolution Cooling 2Source: Submer 3BIS Research intel

PUE: Power Usage Effectiveness = ’
amount of power entering data center/amount of power needed to run IT equipment Waterreduction dependent on system and heat reuse



http://www.submer.com/
https://bisresearch.com/industry-report/data-center-liquid-cooling-market.html

Efficiency

Lower Total Cost of Ownership (TCO)

Intel’s portfolio of hardware, software, systems, and
tools can help advance your data center’s overall
efficiency, creating energy savings and reducing your

Server Refresh?

Upto

717%

Efficiency

Intel® Accelerator Engines boost CPU utilization,
reduce electricity consumption resulting in lower
impact on the environment.

gl Why Choose 5t Gen Intel® Xeon® processors for

[ [0)7¢

better efficiency
(perf/watt)

carbon footprint, without sacrificing performance,

while giving you the TCO and flexibility you need. reduction

in TCO!

with built-in
accelerators3

Intel® Xeon® processors deliver the low-latency, Upto
high-bandwidth capabilities required by modern 1 6 .1
and Al-infused workloads. Replacing aging ™
infrastructure with these speedy and energy
efficient processors will help you keep pace with
rapidly evolving market needs.

Optimized workload performance

By delivering more performance per core with

built-in accelerators, 5th Gen Intel® Xeon® 8 I /o

processors help you meet requirements for even Performance
the most demanding workloads. gain?

server
consolidation!

Confidential Computing

With Intel, you can choose from the most 4 What's the riqht transition

deployed confidential computing options in data
centers on the market today—now including . for your customer”?

application or VM-levelisolation.

intel. =



Al Continuum
Bringing Al Everywhere

CLOUD & ENTERPRISE
é“ Deployment
i)

Training/Fine-Tuning

Al Models

1 TensorFlow

O PyTorch

Model Creation

intel
ARC

intel

AGILEX

intel intel el ONNX
CORe::

cone; ARC RUNTIME
SEEE Localized
Inference
B DirectML (Client)

DataPrep

il g

CLIENT & WORKSTATION

Note: Intel® Core Ultra integrates NPU low power inference engine from Meteor Lake onwards.

Edge Inference

intel intel intel
GauDI XEeON \ P

EDGE

intel.

26



"8 Intel Al Software Enables Al Everywhere Faster

Al

Accelerating development with optimizations of the most popular industry libraries and

open source tools, the unleashes the performance of

. . Intel® Intel® Intel® Al
*
Intel PrOducFW'ty Developer  cnvrg.io  Developer  Analytics BigDL ®penVIN®
Tools &Kits Catalog Cloud Toolkit
The
Optimized I:'I mpse e dmic S 1 2 has
i s i " been validated on
Frameworks pandas mopin  SParK” XGBoost python . tearn TensorFlow PyTorch
to
help ensure that
oneAPI 1 you achieve out-of-
Libraries TAPI oneDAL oneDNN oneCCL oneMKL the-box application
one

performance

*Now known as: Intel® Tiber™ Al Studio

**Now known as: Intel® Tiber™ Developer Cloud

intel. =



2 Accelerate Al Development with Reference Kits

Al

Why it matters

Optimized Al reference kits help developers and data scientists innovate faster

Built on the one AP| open, standards-based, heterogeneous programming model and components of Intel's end-to-end Al software
portfolio, such as Intel® Al Analytics Toolkit and the Intel® Distribution of OpenVINO™ toolkit, the reference kits enable Al developers

to streamline the process of introducing Al into their applications, enhancing existing intelligent solutions and accelerating

deployment.

Theresult is proven performance improvements with a shorter, more productive workflow

versus a traditional model development workflow

Using the Al reference kit designed to
set up interactions with an enterprise
conversational Al chatbot, users can

experience inferencing in batch mode

up to 45% faster with one AP

optimizations

©

The Al reference kit designed to automate
visual quality control inspections for life
sciences demonstrated training up to 20%
faster and inferencing 55% faster for visual

defect detection with one API optimizations.

=)

To enable developers to predict
utility asset health and deliver higher
service reliability, there is an Al
reference kit that provides up to a
25% increase in prediction
accuracy.

(" \-

e\ "N

Press Release: Intel Accelerates Al Development with Reference Kits intel. =z



https://www.oneapi.io/
https://www.intel.com/content/www/us/en/developer/tools/oneapi/ai-analytics-toolkit.html
https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/overview.html
https://www.intel.com/content/www/us/en/developer/articles/reference-kit/customer-care-chatbot.html
https://www.intel.com/content/www/us/en/developer/articles/reference-kit/customer-care-chatbot.html
https://www.intel.com/content/www/us/en/developer/articles/reference-kit/visual-inspection-qc-for-life-sciences.html
https://www.intel.com/content/www/us/en/developer/articles/reference-kit/visual-inspection-qc-for-life-sciences.html
https://www.intel.com/content/www/us/en/developer/articles/reference-kit/predict-utility-asset-health.html
https://www.intel.com/content/www/us/en/developer/articles/reference-kit/predict-utility-asset-health.html
https://www.intc.com/news-events/press-releases/detail/1635/intel-accelerates-ai-development-with-reference-kits

Al Accelerators

Intel® Advanced Matrix
Extensions (Intel® AMX)

Intel® Advanced Matrix Extensions (Intel® AMX) accelerates deep
learning fine-tuning and inference on Intel® Xeon® Scalable
processors. Intel AMX is built into every core on 4th and 5th Gen
Xeon® processors, accelerating bfloatlé (BF16) and INTS8 data types.

10

VIU011001010101
1 (01010103001010100

' ";1“010100?0':(‘“»“‘
v opT0ToreTent
" ‘“. Al 4\‘)0'6":’?“

Get started with Intel® AMX

Intel AMX can deliver up to 10x generational performance gains' for Al
workloads. It is enabled in Intel® 4th Gen Xeon® Scalable processors available
through OEMs, partners, or hosted on cloud service providers, such as:

4th Gen Intel® Xeon® Scalable Processors

More Information

A IAKEIF A~
= | "'“*

Solution Brief
idec

- o -
- Q) 040 .
3 aws IBM Cloud Alibaba Cloud Bal @ ‘ Red Hat SUSE Ubijeliltu ORACLE
GCP-C3 C7i M7i R7i VPC SGCR: 80422 $GCME6 Red Hat Enterprise Linux ~ SUSE Linux Enterprise ~ Ubuntu 20.04 Oracle Linux
Server 15 SP4 & 2110

Intel Al Optimizations Quick Start Guide

Thttps://www.intel.com/content/www/us/en/developer/topic-technology/artificial-intelligence/performance.html#gs.6hylt4  Results May Vary

intel.
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https://www.intel.com/content/www/us/en/products/docs/accelerator-engines/advanced-matrix-extensions/overview.html
https://www.intel.com/content/www/us/en/products/docs/accelerator-engines/advanced-matrix-extensions/ai-solution-brief.html
https://www.intel.com/content/www/us/en/products/docs/accelerator-engines/advanced-matrix-extensions/overview-video.html
https://www.intel.com/content/www/us/en/docs/cpp-compiler/developer-guide-reference/2021-10/overview.html
https://www.intel.com/content/www/us/en/developer/topic-technology/artificial-intelligence/performance.html#gs.6hy1t4
https://cloud.google.com/compute/docs/general-purpose-machines
https://aws.amazon.com/ec2/instance-types/c7i/
https://aws.amazon.com/about-aws/whats-new/2023/08/amazon-ec2-m7i-flex-m7i-instances/
https://aws.amazon.com/ec2/instance-types/r7i/
https://www.ibm.com/products/virtual-servers
https://help.aliyun.com/zh/ecs/user-guide/compute-optimized-instance-families
https://cloud.baidu.com/product/bcc.html
https://www.redhat.com/en/technologies/linux-platforms/enterprise-linux/get-started
https://www.suse.com/releasenotes/x86_64/SUSE-SLES/15-SP4/index.html
https://www.suse.com/releasenotes/x86_64/SUSE-SLES/15-SP4/index.html
https://ubuntuhandbook.org/index.php/2022/01/install-linux-kernel-516-ubuntu/
https://ubuntuhandbook.org/index.php/2022/01/install-linux-kernel-516-ubuntu/
https://www.intel.com/content/www/us/en/content-details/794448/intel-amx-quick-start-guide.html?wapkw=amx%20quick%20start
https://blogs.oracle.com/linux/post/intel-amx-with-uek

4th Gen Intel® Xeon® Scalable Processors

Al Accelerators

Intel® Advanced Vector Extensions 512
(Intel® AV X-512)

Significantly accelerates deep learning training and inference, ideal
for workloads like natural language processing, recommendation
systems and image recognition

Website
Solution Brief
Video
User Guide and Downloads

intel. =0


https://www.intel.com/content/www/us/en/architecture-and-technology/avx-512-overview.html
https://www.intel.com/content/www/us/en/architecture-and-technology/avx-512-solution-brief.html
https://www.intel.com/content/www/us/en/architecture-and-technology/avx-512-animation.html
https://www.intel.com/content/www/us/en/developer/tools/isa-extensions/overview.html

Tencent Cloud

2 = 3 X Al throughput

for BERT models used by
Tencent Search
application with Intel”
AMX vs previous
generation

Tencent canuse

the optimized BERT model
to deliver better service
experiences and to help
reduce TCO

Case Study

See case study links for workloads and configurations. Results may vary.

=Jil Meltuan

3 .4X Al throughput

with Bfloat16 optimizations
for Meituan’'s Compute
Vision Platform with Intel
AMX vs. without AMX
optimizations

Meituan increased the
{ ’ overall efficiency of its

online resources by over 3x
and saved 70% on service
costs

Case Study

4th Gen Intel” Xeon® Scalable Processor Al Inference
Performance Results with Customers & Partners

vmware

5 -7X Natural Language
Processing (NLP) on
vSphere/vSAN 8.0 Using a
4th Gen Intel® Xeon®
Scalable Processor with
Intel® AMX

Intel offers a broad range of open
and free-to-use tools, optimized
libraries, and industry frameworks
to deliver the best out-of-the-box
performance and end to-end
productivity

Case Study Article & Demo

intel.
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https://www.intel.com/content/www/us/en/products/docs/accelerator-engines/advanced-matrix-extensions/tencent-solution-brief.html
https://www.intel.com/content/dam/www/central-libraries/us/en/documents/2023-02/meituan-accelerates-vision-ai-inference-services-and-optimizes-costs.pdf
https://cdrdv2-public.intel.com/778910/vmware-vsan-ai-design-solution-snapshot_v1.3.pdf
https://core.vmware.com/blog/ai-without-gpus-accessing-sapphire-rapids-amx-instructions-vsphere

4th Gen Intel” Xeon® Scalable Processor
Al Case Studies

FOX

SPORTS

“We've shaved weeks off 3 5X speedup in Al
of setup time” inference time for auto
contouring algorithms

“For us, Intel Xeon
processors are a
cornerstone of how we

deploy technology. We run 2 OO/O reduction
only on Intel Xeon CPUs,

and that gives us the ability In energy consumption

to run everywhere: in VMs, é\’\ compared to previous ,
in dedicated on-premises  \& gen? Q

compared to previous gen’

bare metal, in the cloud.”

O Case Study I I Caf/eidset;dv

12See case study links for workloads and configurations. Results may vary. intel 32



https://www.intel.com/content/www/us/en/customer-spotlight/stories/fox-sports-customer-story.html
https://www.intel.com/content/www/us/en/content-details/779001/customer-success-summary-siemens-healthineers-boosts-medical-image-processing-and-sustainability-efforts.html
https://www.intel.com/content/www/us/en/customer-spotlight/stories/siemens-healthineers-customer-story.html

Intel Offers the Most Comprehensive Portfolio

Application isolation Virtual machine isolation Independent trust
verification services for
mullti-cloud & hybrid cloud

Intel Security-First Development & Lifecycle Support

Software Solutions, Cloud, OEM and System Integrator Ecosystem

*Intel® TDX available through select cloud providers




Application-level isolation:

Advantages

»  Separation from cloud provider and other tenants

*  Smaller trust boundary and potential attack surface

* More amenable to code inspection and monitoring

* Deployable in VMs, cloud-native containers and
bare-metal

Considerations

*  Apps may require specific development or tailoring

* Frequent calls outside the enclave may impact
performance

Intel Trusted Execution Environments

VM-levelisolation:

Advantages

Separation from cloud provider and other
tenants

Lowest porting effort for existing applications
More amenable to enterprise-wide deployment
mandates

Can be a simple instance configurator setting

Considerations

Larger trust boundary (guest OS, all apps, VM
admins)

Possible re-validation with updated guest OS &
hypervisor

ess granular attestation

intel.
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Intel® TDX Availability

(eon® Scalable instances in public preview through

Click on the logos below for more information on each cloud provider's offering

B Microsoft Azure (- AlibabaCloud &Y Google Cloud

. IBM Cloud
*public preview TBA

Intel® TDX is enabled on the following guest OS vendors

& RedHat cWeE SUSE

Canonical

& Ubuntu

*Intele TDX becomes generally available with 5t Gen Intel® Xeon® Scalable Processors in 2024 intel. s


https://www.alibabacloud.com/help/en/ecs/user-guide/build-a-tdx-confidential-computing-environment
https://cloud.google.com/blog/products/identity-security/confidential-vms-on-intel-cpus-your-datas-new-intelligent-defense
https://azure.microsoft.com/en-us/blog/azure-confidential-computing-on-4th-gen-intel-xeon-scalable-processors-with-intel-tdx/

Intel® Software Guard Extensions

/ P | R C
{ Y
‘\ I ‘

More information Get Started

I
o Cloud Service Providers

Click onlogos for more info

A\ Azure @ CORE \fd OVHcloud @ phoenixNaP

Q swisscom ' IBMCloud c|uud3igma°

OEMs

Click onlogos for more info

— -
Hewlett Packard SUPERMI
Enterprise

Training & Documentation

Training Videos Technical Library Solution Brief

How to Get Started

Intel® Trust Domain Extensions

More information

Documentation

Trust Domain Security Guidance for Developers

\—\
L~ Get Started

Intel® Trust Domain Extension (Intel® TDX)
Module Download

Intel® Trust Domain Extension (Intel® TDX)
L oader

intel.
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https://www.intel.com/content/www/us/en/developer/tools/software-guard-extensions/overview.html
https://www.intel.com/content/www/us/en/developer/tools/software-guard-extensions/training.html
https://www.intel.com/content/www/us/en/developer/technical-library/overview.html?f:@stm_10184_en=%5BIntel%C2%AE%20Software%20Guard%20Extensions%20SDK%5D
https://www.intel.com/content/www/us/en/products/docs/processors/xeon-accelerated/sgx-solution-brief.html
https://www.intel.com/content/www/us/en/developer/tools/software-guard-extensions/get-started.html
https://azure.microsoft.com/en-us/solutions/confidential-compute/
https://blog.cloudsigma.com/intel-confidential-computing/
https://www.ibm.com/cloud/confidential-computing
https://us.ovhcloud.com/bare-metal/intel-software-guard-extensions/
https://gcore.com/cloud/intel-sgx
https://phoenixnap.com/security/confidential-computing
https://www.swisscom.ch/en/about/news/2020/12/09-secure-file-exchange.html
https://www.hpe.com/us/en/insights/articles/boosting-security-with-trusted-execution-environments-2102.html
https://www.supermicro.com/en/products/x12
https://www.intel.com/content/www/us/en/developer/articles/technical/intel-trust-domain-extensions.html
https://www.intel.com/content/www/us/en/developer/articles/technical/software-security-guidance/best-practices/trusted-domain-security-guidance-for-developers.html
https://www.intel.com/content/www/us/en/download/738875/intel-trust-domain-extension-intel-tdx-module.html
https://www.intel.com/content/www/us/en/download/738875/intel-trust-domain-extension-intel-tdx-module.html
https://www.intel.com/content/www/us/en/download/738874/intel-trust-domain-extension-intel-tdx-loader.html?wapkw=TDX
https://www.intel.com/content/www/us/en/download/738874/intel-trust-domain-extension-intel-tdx-loader.html?wapkw=TDX

Intel® Tiber™ Trust Services

formerly Intel® Trust Authority
Put Zero Trust Within Reach and Get Public Cloud Flexibility with Private Cloud Security

is a new portfolio of software and services that brings enhanced security and
assurance to Confidential Computing with Zero Trust principles

In its first generation, it offers an independent attestation service that attests to
that are based on Elgle

Implement the tenets of Zero Trust without incurring the cost and
complexity of building your own attestation service

H Pz P X

Independent Scalable Easy to Deploy
Learn More
f/r Product Brief K What That Means Video
Noname Case Study Thales Case Study Zscaler Case Study
noname THALES > zscaler

intel.
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https://www.intel.com/content/www/us/en/content-details/788131/put-zero-trust-within-reach-and-get-public-cloud-flexibility-with-private-cloud-security.html?DocID=788131
https://www.intel.com/content/www/us/en/content-details/788220/content-details.html
https://www.intel.com/content/www/us/en/content-details/788781/thales-and-intel-collaborate-to-enhance-trust-in-confidential-computing-solution-brief.html
https://www.intel.com/content/www/us/en/content-details/788125/zscaler-deploys-confidential-computing-with-intel-trust-authority-to-scale-zero-trust-across-the-cloud.html?DocID=788125
https://www.youtube.com/watch?v=BCZYOPOGrYc

il

VMware vSphere 8.0 on
gutE  4th Gen Intel® Xeon® Scalable Processors

vmware
L_' Scalability
Service Engine
i Intel® Advanced Matrix
The Enterprise Workload Platform Extensions

(Intel® AMX)
Virtual NUMA Intel® Advanced Vector Secu rity
Extensions(Intel® AVX)

Intel® Dynamic Load
Balancer (Intel® DLB)

Intel® QuickAssist
Technology (Intel® QAT)

Tanzu Intel® SGX Lifecycle
Kubernetes Management
AVX-512, -
AMX vMotion DRS and New Virtual
Supported vMotion Hardware

==

https://docs.vmware.com/en/VMware-vSphere/8.0/rn/vmware-vsphere-80-release-notes/index.html intel. 38



https://docs.vmware.com/en/VMware-vSphere/8.0/rn/vmware-vsphere-80-release-notes/index.html

il

= Unlocking the Value of Accelerators with Software

Benchmarking

vmware

1A} N CA
____ 5 o
wanm + mnnn Intel® Advanced Intel® Advanced Vector Intel® In-memory

i Matrix Extensions Extensions (Intel® AVX) Analytics Accelerator

(Intel® AMX) for vRAN (Intel® IAA)

TensorFlow = FlexRAN » |Intel Query Processing
PyTorch » Data Plane dev Kit (DPDK)* Library
ONNX Runtime
HEEN BTN OpenVINO
5 : oneDNN (Intel oneAPI)

)
3§ 5|6 .
S CHA, LLC CHA, LLC s o —
g € | &Cores Mesh & Cores Mesh 13 = _— N\
5 E p . = u
Accelerators :

..
L
==
-z
-=
==
-
-
-=

CHENEEE
cereRRRRRRNL

Intel® Data Streaming Intel® QuickAssist Intel® Dynamic Load
Accelerator Technology Balancer (Intel® DLB)
(Intel® DSA) (Intel® QAT) = \/PP |Psec

" Storage Perf Dev Kit = OATzip* (Intel ib) = Data Plane Dev Kit (DPDK)*
(SPDK) _ = OpenSSL**
» Data Plane Dev Kit (DPDK)* - Ewiie SEL

*Intel open-source library (not part of stock SW). . 39
**Dijfference between Intel version and stock version. I n te I ) 39
**Intel® QPL and *Intel® DML in open-source beta, vI.0.0 coming shortly.



https://intel.github.io/qpl/documentation/introduction_docs/introduction.html
https://intel.github.io/DML/documentation/introduction_docs/introduction.html

Partner
Benchmarking

vmware

1F TensorFlow

Higher is better
10000

9000
8000

7000

Gen-over-gen FP32

6000

5000

4000

Images/second

3000

2000

1000 752

0 ‘
FP32

I Intel® Xeon® Gold 6348, 2.6GHz, 28¢c
Intel® AVX-512 + Intel® DL Boost for FP32

Image Classification on Tensorflow 2.11 using ResNet50

BS=128, Multi-instance (4 cores per instance)

Gen-over-genINT8 8,930

BF16 vs. FP32

with almost no loss in accuracy

4,716

2,960
| 926
INT8 FP32 BF16 with Intel® AMX INT8 with Intel® AMX

B Intel® Xeon® Gold 6448Y, 2.1GHz, 32¢
Intel” AVX-512 + Intel® DL Boost for FP32; Intel® AMX for BF16, INT8

Results using 4 Intel Xeon Processor - QS processors and silver systems.
Performance varies by part, use, configuration and other factors. Learn more at www.Intel.com/Performancelndex.

See backup for workloads and configurations. Results may vary.

LIl Accelerate Al - Image Classification on vSphere / vSAN 8.0 using
4th Gen Intel® Xeon® Scalable Processor with Intel® AMX

The ResNet-50 benchmark measures
image classification/vision workloads

FP32 is a standard 32-bit floating point
data type used to train deep learning
models and for inferencing — more
computationally demanding, but typically
achieves higher accuracies

Bfloat1é is a truncated version of 32-bit
floating point, used for both training and
inference, offering similar accuracy but
faster computation

IN'T8 offers higher performance and is
least computationally demanding for
constrained environments, with minimal
impact on accuracy

Many DL workloads are mixed precision
and 4th Gen Xeon® Scalable processors
can seamlessly transition between AMX
and AVX-512 to use the most efficient
instruction set

intel.

40


http://www.intel.com/PerformanceIndex
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vmware

NLP on Tensorflow 2.11 using BERT-Large

BS=128, 28x2 and 32x2 instances .
Gen-over-genINT8

1F TensorFlow

Higher is better
160

140

120

Gen-over-gen FP32

-
o
o

Throughput
(o]
o

(o))
o

46
40
21
20 ‘
0 ‘
FP32 INT8

I Intel® Xeon® Gold 6348, 2.6GHz, 28¢
Intel® AVX-512 + Intel® DL Boost for FP32

Results using 4t Intel Xeon Processor - QS processors and silver systems.

BF16 vs. FP32

with almost no
loss inaccuracy

150
105
26

FP32 BF16 with Intel® AMX INT8 with Intel® AMX

B Intel® Xeon® Gold 6448Y, 2.1GHz, 32¢
Intel” AVX-512 + Intel® DL Boost for FP32; Intel” AMX for BF16, INT8

Performance varies by part, use, configuration and other factors. Learn more at www.Intel.com/Performancelndex.

See backup for workloads and configurations. Results may vary.

%I Accelerate Al - Natural Language Processing on vSphere/ vSAN 8.0
using 4th Gen Intel® Xeon® Scalable Processor with Intel® AMX

BERT-Large is a pretrained model used for
Natural Language Processing

FP32 is a standard 32-bit floating point
data type used to train deep learning
models and for inferencing — more
computationally demanding, but typically
achieves higher accuracies

Bfloatlé is a truncated version of 32-bit
floating point, used for both training and
inference, offering similar accuracy but
faster computation

INT8 offers higher performance andis
least computationally demanding for
constrained environments, with minimal
impact on accuracy

Many DL workloads are mixed precision
and 4th Gen Xeon® Scalable processors
can seamlessly transition between AMX
and AVX-b12 to use the most efficient
instruction set

intel.
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vmware

yrmance and |ater Generational performance and latency improvements are due to the newest Intel®
technologies combined with the new Express Storage Architecture (ESA) introduced in

VMware vSphere 8.0. ESA is an optional alternative architecture in vSAN that is designed to
process and store data with all-new levels of efficiency, scalability, and performance.

Performance of HCI Bench
Higher is better

Better Performance

With Servers featuring 4t Gen
Intel® Xeon® Scalable Processors

compared to Servers featuring 15t
Gen Intel® Xeon® Scalable
Processors'

Normalized Performance (higher is better)

Intel Solution with Intel Solution with Intel Solution with Intel Solution with
Intel® Xeon® Gold Intel® Xeon® Gold Intel® Xeon® Gold Intel® Xeon® Gold
6138 6230 6330 6448Y

Scenario 8k block size 70% reads 100% random

1. See backup for workloads and configurations. Results may vary.

Normalized latency (lower is better)

8.0
7.0

6.0

1.0

0.0

Latency of HCI Bench

Loweris better

7.

VMware vSAN 8.0 Select Modernization Test Results

Lower Latency

With Servers featuring
4% Gen Intel® Xeon®

Scalable Processors!

1.0

Intel Solution with Intel Solution with Intel Solution with Intel Solution with
Intel® Xeon® Gold Intel® Xeon® Gold Intel® Xeon® Gold Intel® Xeon® Gold

6138 6230 6330

Scenario 8k block size 70% reads 100% random

6448Y

intel.
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il 4t Gen Intel® Xeon® Scalable Processor Support

Partner
Benchmarking

Feature

4th Gen Xeon®

DSA (Data Streaming
Accelerator)

IAA (In-memory Analytics Accel.)

QAT (Quick Assist Technology)

AMX (Adv. Matrix eXtensions)
AV X (Adv. Vector eXtensions)
DLB (Dynamic Load Balancer)

SGX (SW Guard eXtensions)

TDX (Trust Domain eXtensions)

SIOV (Scalable I/O

Virtualization)

SST (Speed Select Technology)

Intel On-Demand

*OO0T =Out-of-Tree

Red Hat Q3’23

RHEL — BareMetal RHEL — Virtualized OpenShift (K8S) Accelerator Getting
Started Guide
8.6,9.0 8.6,9.0 411 N/A
86/90 BD 413 (Q4'23/Q124) DSA Guide
86/9.0 BD 413 (Q4'23/Q124) IAA Guide
86&9.0 TBD-OOT*until Q224 412 QAT Guide
8.6&9.0 8.6,9.0 411 AMX Guide
8.6,9.0 8.6,92.0 41 Not Available
OO T*until Q2724 OOT*until Q224 TBD TBD
86,90 8.6,9.0 41 SGX Guide
BD 8.8,9.2 (VM Guest & TBD on BD TDX Guides
Host)
9.2 (target) - - Not Available
86/90 N/A Power Operator (Q123) SST Guide
87/91 N/A N/A N/A

Accelerators monitoring tool: pcm-accel (https://github com/intel/ocm) — jRtel.
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https://www.intel.com/content/www/us/en/content-details/759709/intel-data-streaming-accelerator-user-guide.html?wapkw=DSA%20user%20guide
https://www.intel.com/content/www/us/en/developer/articles/technical/intel-iaa-enabling-guide.html#gs.wyya4x
https://www.intel.com/content/www/us/en/content-details/632506/intel-quickassist-technology-intel-qat-software-for-linux-getting-started-guide-hardware-version-2-0.html?wapkw=QAT%20user%20guide
https://www.intel.com/content/www/us/en/developer/articles/code-sample/advanced-matrix-extensions-intrinsics-functions.html#gs.wz0kb8
https://download.01.org/intel-sgx/latest/dcap-latest/linux/docs/Intel_SGX_SW_Installation_Guide_for_Linux.pdf
https://www.intel.com/content/www/us/en/developer/articles/technical/intel-trust-domain-extensions.html
https://networkbuilders.intel.com/solutionslibrary/intel-speed-select-technology-performance-profile-intel-sst-pp-overview-user-guide
https://github.com/intel/pcm

il
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Advanced Cluster Management

Multi-Cluster Mana
. . gement
Discovery | Policy | Compliance | Configuration | Workloads

Red Hat® OpenShift® Container Platform

[ ELELT Build
Workloads Cloud-Native Apps Pmmi:y

Platform Services Application Services

Developer Services
Service Mesh, Serverless, Databases, Languages,

Developer, VS Code

Builds CI/CD Pipelines, Runtimes, Integration, Extensions, IDE Plugins,

Full Stack Logging Business Automation, Code-ready Workspaces
Chargeback 100+ ISV Services and Containers

Red Hat OpenShift Kubernetes Engine
Cluster Services

Automated Ops, Over-The-Air Updates, Monitoring,
Registry, Networking, Router, KubeVirt, OLM, Helm

Red Hat Enterprise Linux

o b (RHEL) and RHEL CoreOS
P} o000,
C\. = = D
i M d: :“
Q Managed Cloud Physical V Edge ~—C|a ,
Public Cloud Validated Hardware and Software Private Clou

for All Infrastructures

gim 1 @ & @

: ® Intel®
NAND-based Intel® [n(gl ; Do e
i ) NVMe Ethernet Optimization it
Inlt;lepbxeg::sors SSDs  Network Adapters for TensorFlow Ope
Scalable Pro

Natural Language Processing:
Smoother Experiences with Faster Responses

UpTo UpTo

End-to-End Real-Time Real-Time NLP
Inference Performance Inference
Speedup? Performance?

UPDATE:

5th Gen Xeon®

Boosting Al Performance with Red Hat® OpenShift® 4.12
on 4th Gen Intel® Xeon® Scalable Processors

Recommendation Systems:
Recommendationsin Real Time

Up To UpTo

Recommendation
System Training
Performance?

Batch Recommendation

System Inference
Performance®

Accelerate Red Hat OpenShift

Al Workflows using 5t Gen

Xeon® Features with Red Hat

Validated Patterns

234 https://www.intel.com/content/www/us/en/partner/showcase/redhat/openshift-container-4-12-boost-ai-ref-arch.html

intel.
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https://www.intel.com/content/www/us/en/partner/showcase/redhat/openshift-container-4-12-boost-ai-ref-arch.html
https://www.intel.com/content/www/us/en/content-details/819918/red-hat-openshift-data-science-workflows-with-red-hat-validated-patterns-5th-gen-intel-xeon-solutions-reference-architecture.html?DocID=819918
https://www.intel.com/content/www/us/en/content-details/819918/red-hat-openshift-data-science-workflows-with-red-hat-validated-patterns-5th-gen-intel-xeon-solutions-reference-architecture.html?DocID=819918
https://www.intel.com/content/www/us/en/content-details/819918/red-hat-openshift-data-science-workflows-with-red-hat-validated-patterns-5th-gen-intel-xeon-solutions-reference-architecture.html?DocID=819918
https://www.intel.com/content/www/us/en/content-details/819918/red-hat-openshift-data-science-workflows-with-red-hat-validated-patterns-5th-gen-intel-xeon-solutions-reference-architecture.html?DocID=819918

4th Gen Intel® Xeon® Scalable Processor
& Red Hat Enterprise Linux

il

Intel® QuickAssistTechnology (Intel® QAT) accelerated throughput (Gb/s)
73.31 73.14 73.13 73.58

68.9

AMX 2P Sapphire Rapids Phoronix-Test-Suite speedup factors vs 4P Cooper Lake

B Average Speedup [ Max Speedup

Intei® QAT Throughput (Gb/s)

12

cores

Software throughput (Gb/s)

SW Throughput (Gb/s)
Times Faster

cores

Ratio of hardware to software throughput
137.76 135.1

TensorFlow 2.10 oneDNN 3.0 OpenVINO 2022.3 ONNX Runtime 1.11

HW/SW Ratio

cores

https://www.redhat.com/en/blog/red-hat-enterprise-linux-achieves-significant-performance-gains-intels-4th-generation-xeon-scalable-processors intel 45



https://www.redhat.com/en/blog/red-hat-enterprise-linux-achieves-significant-performance-gains-intels-4th-generation-xeon-scalable-processors

Education

&

Understand the value of
modernizing your customers’
data centers on 4th and 5th Gen
Intel® Xeon® Scalable processors
and how it will reduce operating
costs and increase your Al &
Security capabilities over older
infrastructure

Callto Action

Engagement

|
L

A
F
<

»
4
R4

Connect with your Intel
representative to understand
how to leverage Intel’s
technology portfolio to
modernize your customers’
data centers

intel. 4



Cloud TV

Resources Intel® Cloud TV explores cloud computing news, trends, and
strategies to drive your success

Sustainability
and the Cloud

@

DIGITAL TRANSFORMATION

Modernizing

intel : 4th Gen Intel
\ Xeon® Scalable

XEeON  =» ) Processors

(SAPPHIRE RAPIDS)

the Hybrid
Data Center

Sapphire Rapids in the Cloud Sustainability and the Cloud Modernizing the
Hybrid Data Center

5th Gen intel
Intel® Xeon®
Scalable Processo@ XeON

Modernization Opportunties

Helping customers migrate to:

(EMERALD RAPIDS)

MICROSOFT
WINDOWS SERVER 2022

. = b 5 )
/'/‘!r 0y .
*
"4
MICROSOFT -
SQL SERVER 2022 )

antel cloud tv untel cloud tv

5th Gen Intel® Xeon® Scalable Modernization Opportunities
Processors Overview with Microsoft

intel.
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https://www.intel.com/content/www/us/en/partner-alliance/community/cloud/cloud-tv/sapphire-rapids-in-the-cloud.html
http://intel.com/cloudtv
https://www.intel.com/content/www/us/en/partner-alliance/community/cloud/cloud-tv-sustain-video.html
https://www.intel.com/content/www/us/en/partner-alliance/community/cloud/cloud-tv/modern-hybrid-datacenter-video.html
https://www.intel.com/content/www/us/en/partner-alliance/community/cloud/cloud-tv/modern-hybrid-datacenter-video.html
https://www.intel.com/content/www/us/en/partner-alliance/community/cloud/cloud-tv/5th-gen-xeon-emr-video.html
https://www.intel.com/content/www/us/en/partner-alliance/community/cloud/cloud-tv/5th-gen-xeon-emr-video.html
https://www.intel.com/content/www/us/en/partner-alliance/community/cloud/cloud-tv/modernize-microsoft-server-refresh-video.html
https://www.intel.com/content/www/us/en/partner-alliance/community/cloud/cloud-tv/modernize-microsoft-server-refresh-video.html

Intel® Xeon® Processor Advisor Tool Suite

New: Updated advisors for 4th Generation Intel® Xeon®
Scalable processors are now available!

Resources

Sign Up!
Then choose your deployment environment to begin
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Find the best solutions for your
workload whether it's refreshing
existing infrastructure or
building a new data center. Get
instant recommendations and
optimize based on TCO,
Sustainability and Power.

Discover the best solutions for
refreshing or migrating your
workload to the cloud. Get
instant recommendations
optimized for performance and
TCO.Find Intel based CSP
Instances and pricing.
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https://www.intel.com/content/www/us/en/secure/partner-alliance/sales-enablement/overview.html
https://www.intel.com/content/www/us/en/secure/partner-alliance/sales-enablement/overview.html
https://xeonprocessoradvisor.intel.com/

Modernization
Information and Resources

Asset Type Title and Link

Infographic Intel Sustainability Use Case - Server Consolidation

Sales Brief Intel Sustainability Use Case - Al

Solution Brief Advance Your Energy Initiatives

Whitepaper Worker Experiences Redefined with 4th Gen Intel® Xeon® Scalable Processors and New Accelerators
Innovate Faster with Integrated Al

Video Sustainability with Intel technologies

Case Study Gunpowder Cuts Digital Rendering Time and Cost on New Google Cloud Instances

Performance Index 4th Generation Intel® Xeon® Scalable Processors

Live Webinar Cloud Solution Architect (CSA) Tech Talk: Reduce TCO and Improve Efficiency with 4th Gen Intel® Xeon® Scalable
Processors

Recorded Webinar Cloud Solution Architect (CSA) Tech Talk: Building Sustainability Practices in the Data Center and Cloud

Recorded Webinar Cloud Solution Architect (CSA) Tech Talk: Accelerating Critical Workloads with 4th Generation Intel® Xeon®
Scalable Processors

Intel® Optimization Hub Optimizations as Code

Training In-deck links to Online Tutorials

intel.


https://www.intel.com/content/www/us/en/content-details/790717/intel-sustainability-use-case-server-consolidation.html
https://www.intel.com/content/www/us/en/content-details/790719/intel-sustainability-use-case-ai.html
https://www.intel.com/content/www/us/en/content-details/819479/advance-your-energy-initiatives-5th-gen-intel-xeon-solution-brief.html?DocID=819479
https://www.intel.com/content/www/us/en/content-details/765374/worker-experiences-redefined-with-4th-gen-intel-xeon-scalable-processors-and-new-accelerators-business-brief.html?DocID=765374
https://www.intel.com/content/www/us/en/content-details/781515/innovate-faster-with-integrated-ai.html?DocID=781515
https://www.intel.com/content/www/us/en/content-details/783090/sustainability-with-intel-technologies.html?DocID=783090
https://www.intel.com/content/www/us/en/content-details/787447/case-study-gunpowder-cuts-digital-rendering-time-and-cost-on-new-google-cloud-instances.html#:~:text=The%20company%20recently%20tested%20new,Intel%C2%AE%20Xeon%C2%AE%20processors.
https://edc.intel.com/content/www/us/en/products/performance/benchmarks/4th-generation-intel-xeon-scalable-processors/
https://partneruniversity.intel.com/learn/course/internal/view/classroom/12235/live-webinar-cloud-solution-architect-csa-tech-talk-reduce-tco-and-improve-efficiency-with-4th-gen-intelr-xeonr-scalable-processors-one-live-session-asmo-emea
https://partneruniversity.intel.com/learn/course/internal/view/classroom/12235/live-webinar-cloud-solution-architect-csa-tech-talk-reduce-tco-and-improve-efficiency-with-4th-gen-intelr-xeonr-scalable-processors-one-live-session-asmo-emea
https://partneruniversity.intel.com/learn/course/internal/view/elearning/11888/cloud-solution-architect-csa-tech-talk-building-sustainability-practices-in-the-data-center-and-cloud
https://partneruniversity.intel.com/learn/course/internal/view/elearning/11815/cloud-solution-architect-csa-tech-talk-accelerating-critical-workloads-with-4th-generation-intelr-xeonr-scalable-processors-sapphire-rapids-recorded-webinar
https://partneruniversity.intel.com/learn/course/internal/view/elearning/11815/cloud-solution-architect-csa-tech-talk-accelerating-critical-workloads-with-4th-generation-intelr-xeonr-scalable-processors-sapphire-rapids-recorded-webinar
https://optimizations.intel.com/

Resources

Tuning Guide
Tuning Guide
Solution Brief
Solution Snapshot
Solution Design Brief

Whitepaper

Whitepaper

Solution Design Brief
Article

Article

Case Study

Security Assets

Report

Microsoft SOL Server 2022
Tuning SOL Server for OLTP

Tuning SOL Server for OLAP

Optimizing Microsoft SOL Server 2022 on Lenovo ThinkSystem SR650 V3

Microsoft SOL Server 2022 on 4th Gen Intel® Xeon® Scalable Processors

Microsoft SOL Server 2022 on Intel® Technologies

Intel OAT Performance on 4th Gen Intel® Xeon® Processors

Microsoft Azure Stack HCI

Unify Operations Across Hybrid and Multi-Cloud Environments

Microsoft Azure Stack HCI on 4th Gen Intel® Xeon® Scalable Processors

MSET Azure HCI & Arc Wall Street Journal - The Path to Greener IT in a Hybrid Cloud World

MSET Azure HCI & Arc Wall Street Journal - Driving Sustainability for IT Infrastructure

Franz Morat Group Gears Up for the Future

Infographic

White paper
Video animation

Windows Server 2022

Deploying Windows Server 2022 on Dell PowerEdge Servers

Microsoft Data Center Products Refresh
Information and Resources

Asset Type Title and Link

Modernization Opportunities
with Microsoft

Modernization Opportunties

Helping customers migrate to:

= p

(7! pan

MICROSOFT MICROSOFT
WINDOWS SERVER 2022 SQL SERVER 2022

untel cloud tv

Learn how to capitalize on two critical
modernization opportunities for you and your
customers with the end of support for Microsoft
Windows Server and SQL Server 2012
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https://www.intel.com/content/www/us/en/developer/articles/guide/sql-server-tuning-guide-for-oltp-using-xeon-4-gen.html?wapkw=sql%20server
https://www.intel.com/content/www/us/en/developer/articles/guide/sql-server-tuning-guide-for-olap-using-xeon-4-gen.html?wapkw=sql%20server
https://lenovopress.lenovo.com/lp1750-microsoft-sql-server-2022-on-lenovo-thinksystem-sr650-v3
https://www.intel.com/content/www/us/en/content-details/787090/microsoft-sql-server-2022-on-4th-gen-intel-xeon-scalable-processors-solution-snapshot.html?wapkw=sql%20server&DocID=787090
https://www.intel.com/content/www/us/en/content-details/782902/microsoft-sql-server-2022-on-intel-technologies-solution-design-brief.html?DocID=782902
https://www.intel.com/content/www/us/en/content-details/780947/intel-quickassist-technology-performance-on-4th-gen-intel-xeon-processors-sql-server-2022-backup-compression.html
https://www.intel.com/content/www/us/en/content-details/766873/unify-operations-across-hybrid-and-multi-cloud-environments.html?DocID=766873
https://www.intel.com/content/www/us/en/content-details/787553/microsoft-azure-stack-hci-on-4th-gen-intel-xeon-scalable-processors-solution-design-brief.html?DocID=787553
https://partners.wsj.com/microsoft/build-a-better-cloud/the-path-to-greener-it-in-a-hybrid-cloud-world/
https://partners.wsj.com/microsoft/build-a-better-cloud/driving-sustainability-for-it-infrastructure/
https://www.intel.com/content/www/us/en/customer-spotlight/stories/franz-morat-group-customer-story.html
https://aka.ms/securehybridcloudinfographic
https://www.intel.com/content/www/us/en/content-details/752826/security-for-arc-enabled-infrastructure-using-azure-stack-hci-and-intel-technologies.html?DocID=752826
https://www.intel.com/content/www/us/en/content-details/766874/secure-your-cloud-environment-with-microsoft-and-intel-video.html
https://peerspot.itresearchbytes.com/lead-the-pack-with-modern-infrastructure-capabilities-soar/
https://www.intel.com/content/www/us/en/partner-alliance/community/cloud/cloud-tv/modernize-microsoft-server-refresh-video.html
https://www.intel.com/content/www/us/en/partner-alliance/community/cloud/cloud-tv/modernize-microsoft-server-refresh-video.html

Intel® Partner
Alliance

Intel Virtual Assistant

This Chat Bot, located in the bottom-right
corner of each Partner Alliance webpage,
provides self-help to most questions or a
quick link to a live support agent.

Get Help “Blade”

Submit an online support request.

This link is found on the footer of most pages
within the Partner Alliance website.

Get Help

& Request Support

Contact us anytime to create a
support request.
Submit request »

How to Access Intel® Partner
Alliance Customer Support

Partner Alliance “Get Help” page

The Get Help page provides detailed self-help guides on
most of the tools and benefits available to Partner Alliance
members.

m PRODUCTS SUPPORT SOLUTIONS DEVELOPERS PARTNERS

Intel® Partner Alliance v Get Help

Intel® Partner Alliance Help

Account & Membership Technical Tools Training & Events Sales & Marketing
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https://supporttickets.intel.com/supportrequest?lang=en-US&productId=198229:11123
https://www.intel.com/content/www/us/en/secure/partner-alliance/help/overview.html

Training

Topic -- Audience

Data Center Sustainability with Intel Data Center Manager
DevOps / Cloud Architects

Corporate Sustainability: A Blueprint for Reducing Carbon

Emissions

C-Suite

One Intel: Introduction to Intel Sustainability Initiative
ALL

How to Reduce Data Center Power Cost with Sustainability
Requlations
C-Suite / Procurement

Intel's Contribution to Cloud Native
DevOps / Cloud Architects

Application Architecture and Development in the Cloud
DevOps

AWS: Intel Instances and Affinity
Cloud Architects

Azure: Intel Instances and Affinity
Cloud Architects

Goodgle Cloud Platform: Intel Instances and Affinity
Cloud Architects

Workload Placement
Cloud Architects

Topic -- Audience
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https://partneruniversity.intel.com/learn/course/internal/view/elearning/11777/data-center-sustainability-with-intelr-data-center-manager
https://partneruniversity.intel.com/learn/course/internal/view/elearning/11808/corporate-sustainability-a-blueprint-for-reducing-carbon-emissions
https://partneruniversity.intel.com/learn/course/internal/view/elearning/11808/corporate-sustainability-a-blueprint-for-reducing-carbon-emissions
https://partneruniversity.intel.com/learn/course/internal/view/elearning/11827/one-intel-introduction-to-intel-sustainability-initiative
https://partneruniversity.intel.com/learn/course/internal/view/elearning/11844/how-to-reduce-data-center-power-cost-with-sustainability-regulations
https://partneruniversity.intel.com/learn/course/internal/view/elearning/11844/how-to-reduce-data-center-power-cost-with-sustainability-regulations
https://partneruniversity.intel.com/learn/course/internal/view/elearning/5070/intels-contribution-to-cloud-native
https://partneruniversity.intel.com/learn/course/internal/view/elearning/3581/application-architecture-and-development-in-the-cloud
https://partneruniversity.intel.com/learn/course/internal/view/elearning/5102/aws-intel-instances-and-affinity
https://partneruniversity.intel.com/learn/course/internal/view/elearning/5105/azure-intel-instances-and-affinity
https://partneruniversity.intel.com/learn/course/internal/view/elearning/5109/google-cloud-platform-intel-instances-and-affinity
https://partneruniversity.intel.com/learn/course/internal/view/elearning/3603/workload-placement
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3rd Gen Intel® Xeon® Scalable Processor with SQL Server 2019 vs 4th Gen Intel ©® Xeon®
Scalable Processor with SQL Server 2022 on Standard Edition

Average New Orders Per Minute (NOPM) Average Query Response Time (mins)
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OLTP workloads for SQL Standard Edition configuration DSS workloads for SQL Standard Edition configuration
Up to 34% more NOPM transactions with 4" Gen Xeon Up to 28 % faster query response time with 4th Gen
processors over 3" Gen Xeon processors Xeon processors over 3rd Gen Xeon processors

Tested by Intel as of 04/12/2023. 1 Node, 2x Intel® Xeon® Gold 6444Y+ (12C, 3.6GHz, 225W) CPU, 1x Quanta SDP QuantaGrid D54Q-2U, Total Memory: 256GB (16 x 16 GB 4800MHz DDR5 DIMM), Intel® Hyper-Threading Technology: Enabled, Turbo: Enabled,
Storage (boot): 1 x Solidigm DC S4610, 960 GB, Storage (Data drive): 6x Solidigm® SATA S4500 Series (3.84TB), Storage (Log drive): 2 x Intel® SSD D7-P5510 3.84TB (NVMe), , Network devices: 1 x 25 GbE Intel(R) Ethernet Network Adapter E810-C-Q2,
Network speed: 25 GbE, 1 x 10 GbE Intel(R) Ethernet Converged Network Adapter X550-T2, Network Speed: 1 GbE, OS/Software: Windows 2022 standard Edition with SQL Server 2022 Standard Edition (RTM) — 16.0.1000.6 (x64), HammerDB v4.0

Tested by Intel as of 03/19/2021. 1 Node, 2x Intel® Xeon® Silver 4310 (12C, 2.1GHz, 120W) CPU, 1x Intel® Server Board M50CYP, Total Memory: 256GB (16 x 16 GB 3200MHz DDR4 DIMM), Intel® Hyper-Threading Technology: Enabled, Turbo: Enabled,
Storage (boot): 1 x Intel D3-54510, 240 GB, Storage (Data drive): 6x Intel® SATA S4610 Series (960GB) , Storage (Log drive): 2 x Intel® SSD DC P4610 1.6TB (NVMe) , Network devices: 1 x 10 GbE Intel(R) Ethernet Converged Network Adapter X550-T2, Network
Speed: 1 GbE, OS/Software: Windows 2019 Data Center Edition with Microsoft SQL Server 2019 Std Edition (RTM-CU10) (KB5001090) - 15.0.4123.1 (X64), HammerDB v4.0

Results may vary.
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3rd Gen Intel® Xeon® Scalable Processor vs 4t Gen Intel® Xeon® Scalable
Processor with SQL Server 2022 on Plus Enterprise Configuration

Average New Orders Per Minute (NOPM)
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OLTP workloads for SQL 2022
Up to 19% more NOPM transactions with 4" Gen Intel® Up to 19% faster query response time with 4th Gen
Xeon® processors over 3" Gen Intel® Xeon® processors Intel® Xeon® processors over 3rd Gen Xeon processors

Tested by Intel as of 03/07/2023. 1 Node, 2x Intel® Xeon® Gold 8460Y+(32C, 2.3GHz, 300W) CPU, 1x Quanta SDP QuantaGrid D54Q-2U, Total Memory: 512GB (16 x 32 GB 4800MHz DDR5 DIMM), Intel® Hyper-Threading Technology: Enabled, Turbo: Enabled, Storage (boot): 1 x
Solidigm DC S4610, 960 GB, Storage (Data drive): 6x Solidigm® D7 P5510 Series (3.84TB) (NVMe) , Storage (Log drive): 2 x Intel® SSD DC P5800X 400GB (NVMe), , Network devices: 1 x 25 GbE Intel(R) Ethernet Network Adapter E810-C-Q2, Network speed: 25 GbE, 1 x 10 GbE
Intel(R) Ethernet Converged Network Adapter X550-T2, Network Speed: 1 GbE, OS/Software: Windows 2022 standard Edition with SQL Server 2022 Enterprise Edition (RTM) — 16.0.1000.6 (x64), HammerDB v4.5

Tested by Intel as of 03/07/2023. 1 Node, 2x Intel® Xeon® Gold 6348 (28C, 2.6GHz, 235W) CPU, 1x M50CYP , Total Memory: 512GB (16 x 32 GB 2933MHz DDR5 DIMM), Intel® Hyper-Threading Technology: Enabled, Turbo: Enabled, Storage (boot): 1 x Solidigm DC P4101, 512 GB,
Storage (Data drive): 6x Solidigm® D7 P5510 Series (3.84TB) (NVMe) , Storage (Log drive): 2 x Intel® SSD DC P5800X 400GB (NVMe), Network devices: 1 x 25 GbE Intel(R) Ethernet Network Adapter E810-C-Q2, Network speed: 25 GbE, 1 x 10 GbE Intel(R) Ethernet Converged
Network Adapter X550-T2, Network Speed: 1 GbE, OS/Software: Windows 2022 standard Edition with SQL Server 2022 Enterprise Edition (RTM) — 16.0.1000.6 (x64), HammerDB v4.5

Results may vary.
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3rd Gen Intel® Xeon® Scalable Processor with SQL server 2019 vs 4th Gen Intel® Xeon® Scalable
Processor with SQL Server 2022 on Base Enterprise Edition

Average New Orders Per Minute (NOPM) Average Query Response Time (mins)
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3rd Gen 4th Gen DSS workloads for SQL Server Base Enterprise Configuration
OLTP workloads for SQL Server Base Enterprise Configuration

Up to 17.7% more NOPM transactions with 4t Gen Xeon Up to 11.6% faster query response time with 4
processors over 3@ Gen Xeon processors Gen Xeon processors over 3rd Gen Xeon processors

Tested by Intel as of 04/27/2023. 1 Node, 2x Intel® Xeon® Gold 6438Y+ (24C, 2.1GHz, 185W) CPU, 1x Quanta SDP QuantaGrid D54Q-2U, Total Memory: 256GB (16 x 16 GB 4800MHz DDR5 DIMM), Intel® Hyper-Threading Technology: Enabled, Turbo: Enabled, Storage
(boot): 1 x Solidigm DC S4610, 960 GB, Storage (Data drive): 6x Solidigm® SSD D7-P5510 3.84TB (NVMe) , Storage (Log drive): 2 x Solidigm® SSD D7-P5510 3.84TB (NVMe), Network devices: 1 x 25 GbE Intel(R) Ethernet Network Adapter E810-C-Q2, Network speed: 25 GbE,
1 x 10 GbE Intel(R) Ethernet Converged Network Adapter X550-T2, Network Speed: 1 GbE, OS/Software: Windows 2022 Standard Edition with SQL Server 2022 Enterprise Edition (RTM) — 16.0.1000.6 (x64), HammerDB v4.0

Tested by Intel as of 05/30/2023. 1 Node, 2x Intel® Xeon® Gold 5318S (24C, 2.1GHz, 165W) CPU, 1x Intel® Server Board M50CYP, Total Memory: 256GB (16 x 16 GB 2933MHz DDR4 DIMM), Intel® Hyper-Threading Technology: Enabled, Turbo: Enabled, Storage (boot): 1 x
Solidigm DC P4101 512GB SSD, Storage (Data drive): 6x Intel® P4510 Series (2 TB), Storage (Log drive): 2 x Intel® SSD DC P4610 1.6TB (NVMe) , Network devices: 1x 10 GbE Intel(R) Ethernet Converged Network Adapter X550-T2, Network Speed: 1 GbE, OS/Software: Windows
Server 2022 Standard Edition with Microsoft SQL Server 2019 Enterprise Edition (RTM-CU20) (KB5024276) - 15.0.4312.2 (X64), HammerDB v4.0

Results may vary.
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SQL Server 2022 with QAT Performance Comparisons

Intel® 4th Generation Xeon® Scalable processor with QAT vs Intel® 4th Generation Xeon® Scalable processor without QAT enabled
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4th Gen Intel Xeon with 4th Gen Intel Xeon without 4th Gen Intel Xeon with 4th Gen Intel Xeon without
QAT Enabled QAT Enabled QAT Enabled QAT Enabled
Up to 47% faster backup with Intel 4t Gen Intel® Xeon® Up to 114% faster backup with Intel 4™ Generation Intel®
Processor and QAT enabled in idle state Xeon® Processor and QAT under peak load

Tested by Intel as of 12/12/2022. 1-node, 2x Intel® Xeon® Gold 8460Y+ Processor, 32 cores, HT On, Turbo On, Total Memory 512 GB (16 slots/ 32GB/ 4800 MHz [run @ 4800MHz]) DDR4 memory, one QAT
device enabled, ucode 0x2B000081, Windows 2022 Standard Edition 21H2, 10.0.20348, SQL Server 2022, 16.0.1000.6 (X64), database backup without QAT using Xpress software compression.

Results may vary.
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Configuration Details

4-Node 4th Gen Intel® Xeon® Scalable cluster with Azure Stack HCI: Tested by Intel as of 04/23/2023. 4 Node, 2x Intel® Xeon® Gold 8460Y+, 1x Intel® Server
Board M50CYP, Total Memory: 512GB (16 x 32 GB 4800MHz DDR5 DIMM), Intel® Hyper-Threading Technology: Enabled, Turbo: Enabled, Storage (boot): 1 x
Solidigm DC S4610, 960 GB, Storage: 6x Solidigm® D7 P5510 Series (3.84TB) (NVMe), Network devices: 1 x 25 GbE Intel(R) Ethernet Network Adapter E810-C-
Q2, Network speed: 25 GbE, 1 x 10 GbE Intel(R) Ethernet Converged Network Adapter X550-T2, Network Speed: 1 GbE, OS/Software: Microsoft Azure Stack HCI
build 20385 with SQL Server 2019 Standard Edition

DiskSpd (QD=8,30w:70r): 1,334,067 IOPS @6.51ms(r), @11.22ms(w)
Throughput for OLTP workloads : 30890658 NOPM

2-Node 4th Gen Intel® Xeon® Scalable cluster with Azure Stack HCI: 2 Node, 2x Intel® Xeon® Gold 5416S CPU, 1x Intel® Server Board M50CYP, Total Memory:
512GB (16 x 32 GB 4800MHz DDR5 DIMM), Intel® Hyper-Threading Technology: Enabled, Turbo: Enabled, Storage (boot): 1 x Solidigm DC S4610, 960 GB,
Storage: 4x Solidigm® D7 P5510 Series (3.84TB) (NVMe), Network devices: 1 x 25 GbE Intel(R) Ethernet Network Adapter E810-C-Q2, Network speed: 25 GbE, 1
x 10 GbE Intel(R) Ethernet Converged Network Adapter X550-T2, Network Speed: 1 GbE, OS/Software: Microsoft Azure Stack HCI build 20385 with SQL Server
2019 Standard Edition

DiskSpd (QD=8,30w:70r): 634656 IOPS @2.08ms(r), @5.32ms(w)
Throughput for OLTP workloads : 1634126 NOPM

2-Node 3rd Gen Intel® Xeon® Scalable cluster with Azure Stack HCI: Tested by Intel as of 12/01/2022. 2 Node, 2x Intel® Xeon® Gold 5416S CPU, 1x Intel® Server
Board M50CYP, Total Memory: 512GB (16 x 32 GB 4800MHz DDR5 DIMM), Intel® Hyper-Threading Technology: Enabled, Turbo: Enabled, Storage (boot): 1 x
Solidigm DC S4610, 960 GB, Storage: 4x Solidigm® D7 P5510 Series (3.84TB) (NVMe), Network devices: 1 x 25 GbE Intel(R) Ethernet Network Adapter E810-C-
Q2, Network speed: 25 GbE, 1 x 10 GbE Intel(R) Ethernet Converged Network Adapter X550-T2, Network Speed: 1 GbE, OS/Software: Microsoft Azure Stack HCI
build 20385 with SQL Server 2019 Standard Edition

DiskSpd (QD=8,30w:70r): 713K IOPS @2.55ms(r), @2.97ms(w)
Throughput for OLTP workloads : 1.63M NOPM
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Configuration Details

2-Node Azurestack : Tested by Intel as of 28/04/2023. 2 Node, 2x Intel® Xeon® Gold 5416S CPU, 1x Intel® Server Board M50CYP, Total Memory: 512GB (16 x 32
GB 4800MHz DDR5 DIMM), Intel® Hyper-Threading Technology: Enabled, Turbo: Enabled, Storage (boot): 1 x Solidigm DC S4610, 960 GB, Storage: 4x
Solidigm® D7 P5510 Series (3.84TB) (NVMe), Network devices: 1 x 25 GbE Intel(R) Ethernet Network Adapter E810-C-Q2, Network speed: 25 GbE, 1 x 10 GbE
Intel(R) Ethernet Converged Network Adapter X550-T2, Network Speed: 1 GbE, OS/Software: Microsoft Azure Stack HCI build 20385 with Ubuntu Server 2022

4-Node Azurestack : Tested by Intel as of 28/04/2023. 4 Node, 2x Intel® Xeon® Platinum 8460Y+ CPU, 1x Intel® Server Board M50CYP, Total Memory: 512GB
(16 x 32 GB 4800MHz DDR5 DIMM), Intel® Hyper-Threading Technology: Enabled, Turbo: Enabled, Storage (boot): 1 x Solidigm DC S4610, 960 GB , Storage: 6x
Solidigm® D7 P5510 Series (3.84TB) (NVMe), Network devices: 1 x 25 GbE Intel(R) Ethernet Network Adapter E810-C-Q2, Network speed: 25 GbE, 1 x 10 GbE
Intel(R) Ethernet Converged Network Adapter X550-T2, Network Speed: 1 GbE, OS/Software: Microsoft Azure Stack HCI build 20385 with Ubuntu Server 2022

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured
using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and
performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For more complete information visit
http://www.intel.com/performance. *Other names and brands may be claimed as the property of others
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Notices and Disclaimers

Performance varies by use, configuration and other factors. Learn more at www.Intel.com/Performancelndex.

Performance results are based on testing as of dates shown in configurations and may not reflect all publicly
available updates. See backup for configuration details. No product or component can be absolutely secure.

Intel contributes to the development of benchmarks by participating in, sponsoring, and/or contributing technical support to
various benchmarking groups, including the BenchmarkXPRT Development Community administered by Principled Technologies.

Your costs and results may vary.

Intel technologies may require enabled hardware, software or service activation.

Some results may have been estimated or simulated.

Intel does not control or audit third-party data. You should consult other sources to evaluate accuracy.
All product plans and roadmaps are subject to change without notice.

Statements in this document that refer to future plans or expectations are forward-looking statements. These statements are
based on current expectations and involve many risks and uncertainties that could cause actual results to differ materially from
those expressed or implied in such statements. For more information on the factors that could cause actual results to differ
materially, see our most recent earnings release and SEC filings at www.intc.com.

© Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation or its subsidiaries. Other names
and brands may be claimed as the property of others.
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|_eadership Performance with 4" Gen Intel® Xeon® processors
Disclaimers

53% average performance gain over the prior generation1 See [G1] at intel.com/processorclaims: 4th Gen Intel® Xeon® Scalable processors. Results may vary.

Up to 10x higher PyTorch real-time inference performance with built-in Intel® Advanced Matrix Extensions (Intel® AMX) (BF16) vs. the prior generation (FP32)4 See [A17] at intel.com/processorclaims:
4th Gen Intel® Xeon® Scalable processors. Results may vary.

Up to 10x higher PyTorch training performance with built-in Intel® Advanced Matrix Extensions (Intel® AMX) (BF16) vs. the prior generation (FP32)5 See [A16] at intel.com/processorclaims: 4th Gen Intel®
Xeon® Scalable processors. Results may vary

Up to 5:1 consolidation and 75% TCO savings with 4t Gen Intel Xeon processors: Calculations as of March 28, 2023 based on the Intel® Node TCO & Power Calculator using default cost, power and
TCO assumptions over a 5-year TCO horizon comparing replacing 50 older servers with Intel Xeon 4110 processors with new servers using new Intel Xeon 5420+ processors. Results may vary.
Performance measurements based on published SPECrate®2017_int_base on spec.org as of March 28, 2023

[4110: https://www.spec.org/cpu2017/results/res2020g4/cpu2017-20201015-24218.html 5420+: https://www.spec.org/cpu2017/results/res202391/cpu2017-20230130-33925.html]

2.9x average performance per watt efficiency improvement for targeted workloads utilizing built-in accelerators compared to the previous generation2 See [E1] at intel.com/processorclaims: 4th Gen
Intel® Xeon® Scalable processors. Results may vary.

Intel SGX is the most researched, updated, and deployed confidential computing technology in data centers on the market today. With Intel® Security Engines, 4th Gen Intel Xeon Scalable processors
help bring a zero-trust security strategy to life while unlocking new opportunities for business collaboration and insights—even with sensitive or regulated data. Intel® Software Guard Extensions (Intel®
SGX) is designed to enhance data protection at rest, in motion, and in use. Intel SGX is the most researched, updated, and deployed confidential computing technology in data centers on the market
today. Intel SGX provides the smallest trust boundary of any confidential computing technology in the data center today.

Built-in accelerators for encryption help keep data protected while preserving performance. Intel® Crypto Acceleration reduces the impact of implementing pervasive data encryption and increases the
performance of encryption-sensitive workloads, such as for Secure Sockets Layer (SSL) web servers, 5G infrastructure, and VPNs/firewalls.. Networking Encryption: Up to 47% fewer cores to achieve
the same connections/second using integrated Intel® QuickAssist Technology (Intel® QAT) vs. the prior generation on NGINX key handshake.4 See [N15] at intel.com/processorclaims: 4th Gen Intel®
Xeon® Scalable processors. Results may vary.

Most deployed platform, backed by extensive testing and validation: With more deployments than any other data center CPU in the market, Intel® Xeon® Scalable processors are widely trusted to run
critical workloads at scale. From next-gen memory and 1/O to software optimizations, 4th Gen Intel Xeon Scalable processors have been extensively tested and validated to deliver the high
performance and reliability organizations demand.

Businesses can speed up time to deployment with the largest ecosystem of partners they know and use—hardware and software vendors and solution integrators around the world build their products
on Intel® Xeon® Scalable processors, offering maximum choice and interoperability with the reassurance of thousands of real-world implementations

intel. =


https://www.spec.org/cpu2017/results/res2020q4/cpu2017-20201015-24218.html
https://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33925.html

Refresh and consolidate Intel® Xeon® processor-tased servers
Disclaimers

Up to 5:1 consolidation with 75% TCO reduction with 4t Gen Intel Xeon processors

Calculations as of March 28, 2023 based on the Intel® Node TCO & Power Calculator using default cost, power and TCO assumptions over a 5-year TCO horizon
comparing replacing 50 older servers with Intel Xeon 4110 processors with new servers using new Intel Xeon 5420+ processors. Results may vary. Performance
measurements based on published SPECrate®2017_int_base on spec.org as of March 28, 2023

4110: https://www.spec.org/cpu2017/results/res2020g4/cpu2017-20201015-24218.html

5420+: https://www.spec.org/cpu2017/results/res202391/cpu2017-20230130-33925.html]

4th Gen Intel® Xeon® processors can significantly lower your total cost of ownership

Calculations as of March 28, 2023 based on the Intel® Node TCO & Power Calculator using default cost, power and TCO assumptions over a 5-year TCO horizon comparing replacing 50
older servers with Intel Xeon 4110 processors with new servers using new Intel Xeon 5420+ processors. Results may vary. Performance measurements based on published
SPECrate®2017_int_base on spec.org as of March 28, 2023

8160 https://www.spec.org/cpu2017/results/res2018g4/cpu2017-20181112-09655.html
8460Y https://www.spec.org/cpu2017/results/res2023q1/cpu2017-20221223-33229.html
6130 https://www.spec.org/cpu2017/results/res2019g2/cpu2017-20190506-13570.html
6430 https://www.spec.org/cpu2017/results/res2023q1/cpu2017-20221223-33187.html
5120 https://www.spec.org/cpu2017/results/res2018g4/cpu2017-20181015-09160.html
5420+ https://www.spec.org/cpu2017/results/res2023q1/cpu2017-20230130-33925.html
4110 https://www.spec.org/cpu2017/results/res2020g4/cpu2017-20201015-24218.html
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Vmware Configuration

BASELINE: Intel Xeon Gold 6348 (3 gen Intel® Xeon): 4-node cluster, Each node: 2x Intel® Xeon® Gold 6348 Processor, 1x Server
Board M50CYP2UR, Total Memory 512 GB (16x 32GB DDR4 3200MHz), HyperThreading: Enable, Turbo: Enabled, NUMA noSNC, Intel
VMD: Enabled, BIOS:SE5C620.86B.01.01.0006.2207150335 (ucode:0xd000375), Storage (boot): 2x 80 GB Intel SSD P1600X, Storage
(cache): 2x 400 GB Intel® Optane™ DC SSD P5800X Series, Storage (capacity): 6x 3.84 TB Intel SSD DC P5510 Series PCle NVMe,
Network devices: 1x Intel Ethernet EB1T0CQDA2 E810-CQDAZ2, fw 4.0, at 100 GbE RoCE, Network speed: 100 GbE, OS/Software:
VMware/vSAN 8.0, 20513097, Test by Intel as of 03/08/2023 using Ubuntu Server 22.04 VM (vHW=20, vmxnet3), vSAN default policy
(RAID-1, 2DG), Kernel 5.15, intel-optimized-tensorflow:2.11.0, ResNet50v1.5, Batch size=128, VM=56vCPU+64GBRAM, Multi instance
scenario (4 cores per instance), BERT-Large, SQUAD 1.1, Batch size=128, VM=56vCPU+64GBRAM

New Gen: Intel Xeon Gold 6448Y (4t gen Intel® Xeon): 4-node cluster, Each node: 2x Intel® Xeon® Gold 6448Y Processor, 1x Server
Board M50FCP2SBSTD, Total Memory 512 GB (16x DDR5 32GB 4800MHz), HyperThreading: Enable, Turbo: Enabled, NUMA noSNC,
Intel VMD: Enabled, BIOS: SE5C741.86B.01.01.0002.2212220608 (ucode:0x2b000161), Storage (boot): 2x240GB S4520, Storage (data):
6x 3.84 TB Intel SSD DC P5510 Series PCle NVMe, Network devices: 1x Intel Ethernet EBTOCQDA2 E810-CQDA2, fw 4.0, at 100 GbE
RoCE, Network speed: 100 GbE, OS/Software: VMware/vSAN 8.0, 20513097, Test by Intel as of 03/13/2023 using Ubuntu Server 22.04
VM (VHW=20, vmxnet3), vSAN ESA - Optimal default policy (RAID-5, flat), Kernel 5.15, intel-optimized-tensorflow:2.11.0, ResNet50v1.5,
Batch size=128, VM=64vCPU+64GBRAM, Multi instance scenario (4 cores per instance), BERT-Large, SQUAD 1.1, Batch size=128,
VM=64vCPU+64GBRAM,
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