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INTEL CLOUD ADVANTAGE

Performance Gains with Acceleration A, ieenhE Uil B s, il mils e,
%' optimized frameworks
Relative performance of 2-socket 2" Gen Intel

Xeon Scalable (24C, 2.9GHz) processor with 7.8

feature on/off. (Higher is Better) In-Memory Computing: Intel® Optane™ DC

Persistent Memory

BER HPC: intel® AVX-512, fabric, software

4.3
3.49
2.77 Networking: Intel® Ethernet, Intel® QuickAssist,
Intel® DDIO
1-52 1.68
E Storage: Intel® QuickAssist, Intel® Optane™ Solid
w State Drives, Intel® VMD
NAMD FSI Object Det. Image Class. Security Storage
‘ " o S ‘ a Security: Intel® QuickAssist, Intel® SGX, Intel® TXT
. AVX 512 VNNI QAT/  AVX-512/
SGX ISA-L

For more complete information about performance and benchmark results, visit www.intel.com/benchmarks. See configuration backup slide for details. For more information regarding performance and optimization O
choices in Intel software products., please visit https://software.intel.com/en-us/articles/optimization-notice. Based on Intel measurements as of November 2019. See slides notes for configuration and testing details. Intel



Cloud Tools

Resource Optimization

Intel Migration Advisor

¥
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Inventory & Business Case

Intel Cloud Optimizer
by W Densify
Performance, Cost, SLA

Intel Workload Optimizer

Performance & Latency

Intel Corporation, 2021

Intel Cloud DevOps Toolkit

Characterize workloads to analyze and debug performance
bottlenecks

Intel Optimized Cloud Stacks

Optimized configurations delivered as Infrastructure as code or
container

Intel Optimized Containers
Pre-defined optimized containers for specific applications and/or use

cases

Intel oneAPI Toolkits

Develop performant data-centric applications across Intel® CPUs,
GPUs, and FPGAs with this foundational set

Intel Distribution of OpenVINO™ Toolkit
Develop high performance Al inference applications
from edge to cloud

intel.



Intel Cloud Optimizer

by W Densify
Intel Cloud Optimizer by Densify Increases Cloud

Utilization While Minimizing Performance Risk

2 Following The Activation, Machine Learning Analyzes
Workload Patterns
Before Densify After Densify
Operational risk
Stranded capacity

POLICY

@ !
APPLICATION DEMAND
PATTERNS

48% 33% 55%
Average

Average
increase in

INSTANCE
OPTIMIZATION
&
Average
hardware software
VM density savings license
savings

PURCHASE
OPTIMIZATION

SCALE
OPTIMIZATION

BILLING
DATA
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INFRASTRUCTURE ATTRIBUTES

intel$s 9%
Application-Driven

BENCHMARKS
aws
1

e O O &
Optimization
Optimization Directives on Steps to Reduce Cost
while Preserving Cloud Performance

Optimization of the Configuration of Auto Scaling
Intel Corporation, 2021

Groups and Automatic Setting of Cloud Computing
Instance Types
See https://densify.com for workloads and configurations. Results may vary.

Impact Analysis and Recommendation Reports on

Optimization Recommendations, Predicted
Utilization, Effort, and Cost

inteloptimizer@intel.com

intel. 7
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Intel Workload Optimizer

by GRANULATE
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Application-Driven

Tailored Resource Management Based On The Real-Time Scheduling and Prioritization Decisions Automatic and Autonomous Decisions Without
Specific Application Running Continuous Adapted To The Configuration or Maintenance
Load Applied

Intel Corporation, 2021 intel



Intel Cloud DevOps Toolkit

Suite of compilers, developer tools, code libraries,

reference models, and guides to optimize performance,
portability, and cost of cloud instances

Suite of compilers, developer tools, code libraries,

2 reference models, and guides to optimize performance,
portability, and cost of cloud instances

= Intel® VTune™ Platform Profiler
= Intel® Data Center Performance Kit (Intel® DC Perf Kit) — (NDA)
= Intel® Telemetry Collector - (NDA)

= Intel® Perfspect — (NDA)

= Intel® SKU Emulator — (NDA)

= Intel® System Health Inspector (svr_info) — (NDA)
= Intel® Workload Similarity Analyzer — (NDA)

= Intel® Memory Latency Checker (MLC) — (NDA)

= Process Counter Monitor (PCM) — (NDA)

= Intel® Workload Optimization Service — (NDA)

= cAdvisor with Intel® PMU extension

= Workload Co-location Agent

= 3rd gen Intel® Xeon® Processor Performance Tuning Guides
= gProfiler

Run Intel DCPerfKit

=
Command Dashboard
Software
Stack
S =
Response i 1 E aws  EE Micosoh >
i -___ ) W Azure
— i Googhe Coud
H Cloud

Workload Execution Telemetry Data Collected

Perfmetrics,
Metadata,
config,
telemetry

Supports on-premises and public cloud performance Decades of co-engineering across on-premises,
cloud, and end-user communities with proven

benchmarks and system configuration
recommendations results

Intel Corporation, 2021

ﬂ Push Data

Optimized

benchmarks to verify changes

Optimization of recommendation for system and
application configuration settings. Automated

intel.
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https://www.intel.com/content/www/us/en/developer/tools/oneapi/vtune-profiler.html
https://www.intel.com/content/www/us/en/secure/design/internal/content-details.html?DocID=642708
https://www.intel.com/content/www/us/en/secure/design/internal/content-details.html?DocID=638117
https://www.intel.com/content/www/us/en/secure/design/internal/content-details.html?DocID=682597
https://www.intel.com/content/www/us/en/secure/design/internal/content-details.html?DocID=637930
https://www.intel.com/content/www/us/en/secure/design/internal/content-details.html?DocID=637930
https://www.intel.com/content/www/us/en/secure/design/internal/content-details.html?DocID=642662
https://www.intel.com/content/www/us/en/developer/articles/tool/intelr-memory-latency-checker.html
https://www.intel.com/content/www/us/en/developer/articles/technical/performance-counter-monitor.html?wapkw=performance%20counter%20monitor
https://www.intel.com/content/www/us/en/developer/articles/guide/xeon-performance-tuning-and-solution-guides.html
https://profiler.granulate.io/login

Intel oneAPI Toolkit(s)

A single, unified programming model that aims to simplify
development across multiple architectures, such as CPUs, GPUs,
FPGAs accelerators.

Extract the most application performance on multiple types of Intel®

architecture by using advanced, cross-architecture software
development tools from Intel.

APPLICATION WORKLOADS NEED DIVERSE HARDWARE

m o " = |ntel® oneAPI Base Kit
scaLAR VecTor seaTIAL MATRIX = |ntel® oneAPI Al Analytics Toolkit
= Intel® oneAPI HPC Toolkit
= |ntel® oneAPI Rendering Toolkit
INITIATIVE B = |ntel® oneAPI IOT Toolkit
= |ntel® System Bring-up Toolkit
= |ntel® Distribution of OpenVINO Toolkit (powered by

OTHER ACCEL. 0neAp|)

sssfs.

Optimized
Removes code barriers with one programming model Achieve fast and efficient development with a Expose and exploit the latest hardware’s cutting —
for all architectures. Apply your skills to the next complete set of cross-architecture libraries and edge features to unleash application performance.
innovation, and not rewriting software. tools that use familiar languages.

Intel Corporation, 2021 inteL 10



#1 corporate contributor
Intel features frequently enabled in
Linux kernel at platform time-to-
market

Up to 15.21X AES and 9.16X SHA crypto/hash performance
gain on
3rd Gen Intel Xeon Scalable processor

Intel optimized distribution.
O PyTOI’Ch Up to 3.7X Al inference performance gain on 2nd Gen Intel §€ kafka
Xeon Scalable processor?!

kubernetes @ kata

Intel optimized distribution

Sﬁ&’f’,{z 1 TensorFlow Up to 1.93X Al training performance gains —”’M“«& E““" é redis

on 3rd Gen Intel Xeon Scalable processor?! cassandra

Intel Corporation, 2021 ...and ma ny more intel. =
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LB/Webtier
TLS connections

¢ u

Web Services Artificial Intelligence Analytics Search Databases

Up to Up to Up to Up to

Up to Up to

4.2X 5.1X 1.64X

NGINX web server

1.48X 11X 1.65X

connections/s with Intel
Crypto Acceleration vs prior
gen

Intel Corporation, 2021

secure requests to content
management systems
(Wordpress with HTTPS) vs
prior gen

batch Al inference perf on

ResNet50 using TensorFlow

and Intel DL Boost vs prior
gen (FP 32)

See www.intel.com/3gen-xeon-config for workload and configurations. Results may vary.

performance on CloudXPRT
cloud data analytics usage vs
prior gen

Splunk search performance
scaling containers vs prior
gen

MySQL transactions per
minute vs prior gen


http://www.intel.com/3gen-xeon-config

3HU AE® A 2@ AL E 2 A A

Performance made flexible
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Olel SGX
(Software Guard Extensions)
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Hypervisor
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