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Al Everywhere:
Simplicity, Productivity & Performance

Push to Start Al
200+ turnkey solutions & Solutions
providers to choose from

Intel Solutions ¢LecT

Marketplace SOLUTIONS

Build Smarter, Faster T TensorFlow O PyTorch @xnet ©penVIN® O LA
150+ containers to streamline Tools

end-to-end data science Scikit-Learn Pandas  NumPy/SciPy =~ XGBoost & More

Accelerate Your Al, Today
1.5x perf vs. AMD and 1.3x vs. Nvidia Technology
across 20 top Al workloads

CPU GPU Al

Storage Memory Connectivity

See claims [43, 44] at www.intel.com/3gen-xeon-config for workloads and configurations. Results may vary.

intel.



Flexible Al Acceleration

Cloud / Data Center Device
intel.
CPU only inte
Built-in Al acceleration for g
mainstream Al use cases W77
. & WAL
CPU + GPU ‘v;‘ﬂli“lh}w

When compute is
dominated by Al, HPC,
graphics, and/or real-time
media

CPU + custom intel.

When compute is dominated | : AGILEX MOVIDIUS
by deep learning (DL) )

An Intel Company.

DL Training/Inference {DLYl Custem DLf Inference

intel.
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Al Everywhere with Intel Software

Scalable Data + Al Platform

DNGEEND  vode Deploy

End-to-End Workflows Domain Tools Innovation
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ONNX Pandas XGBoost TensorFlow O PyTorch | sigopt  @penVIN®
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oneDAL oneDNN on;API oneCCL oneMKL

intel intel
(e habana MOVIDIUS

Accelerators

Foundation

A consistent SW platform accelerating HW innovation

Other names and brands may be claimed as the property of others.




Build Smarter, Faster

Data

Preprocessing

Spark/ )

) 5§83
Big Data Data-Parallel
Analytics Zoo

preprocessing on Spark

Either Pandas on Terabytes

using PMem with OmniSci

Python-based _
Intel® oneAPI ,E/__ljl

Al Analytics Toolkit Infinite Scaling

PC-to-cloud with Modin

Scalable AutoML

and pre-built models on Spark

TensorFlow/PyTorch
speedup with easy update

%
" )
XGBoost/Scikit-learn
speedup with easy update

Powered by
oneAPI

Deploy
Only

Cluster Serving
for scale deployment on Spark

Deploy Anywhere
easily with OpenVINO™ toolkit

oy
Auto Quantization
to int8/bf16 with LPOT

Popular tools optimized, 3 Intel toolkits, 150+ containers

intel.
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Intel® oneAPI Product

Built on Intel’s Rich Heritage of CPU
Tools Expanded to xPUs

A complete set of advanced compilers,
libraries, and porting, analysis and
debugger tools

e Accelerates compute by exploiting cutting-edge
hardware features

* Interoperable with existing programming models and
code bases (C++, Fortran, Python, OpenMP, etc.),
developers can be confident that existing applications
work seamlessly with oneAPI

e Eases transitions to new systems and
accelerators—using a single code base frees
developers to invest more time on innovation

Visit software.intel.com/oneapi for more details
Some capabilities may differ per architecture and custom-tuning will still be required. Other
accelerators to be supported in the future

Application Workloads Need Diverse Hardware

Middleware & Frameworks

TensorFlow PyTorch @xnet @ N #NumPy X... ©penVIN®

Intel® oneAPI Product
oneAPI

Low-Level Hardware Interface

xPUs

@ CPU @ GPU @ FPGA

Available Now

intel.
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software.intel.com/oneapi

Machine
Learning

Deep
Learning

Alternative
Hardware
Comparisons

Use Case —
Census 2020
dataset workload
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pto
38X 100X
faster ETL faster performance

compared to Panda compared to stock scikit-learn

.cﬂ faster fit &predict comparedito %Z‘CBoost

faster inference
compared to compared to compared to

NVIDIA* GPU AMD* CPU NVIDIA* GPU
oo @ teann
ciisiz 38X 21X

faster ETL faster fit & predict

40% accelerated performance

Performance improvements are based on hardware running on 2nd Gen Intel® Xeon Scalable processors. See
slides at the end of the video for workloads and configurations. Results may vary.

Data Preprocessing Model Training Model Inference
O PyTOf'Ch ¢ PyTOI‘Ch 4 TensorFlow
Up to Up to
1.55X 2.8X
faster DLRM training faster DLRM
(FP32 vs BF16) inference
(FP32 vs Int8)

(FP32 vs Int8)




®penVIN® 2018 to 2022: 4 Years of Inferencing

. BUILD . OPTIMIZE . DEPLOY
TensEFlow Caffe @xnet € ONNX Deep Learning Workbench R o

I~ 5 15/ PaddlePadd L -
Bl OFyTorch 5P FeiSiiy Model Optimizer ATOM CORE XEON

NNCF, Open Model Zoo & |

Training Extensions f Post-Training Optimization (POT) Inkel inte Intel”
DI iRISx: GNA (IP)

Singular focus: help developers “Write Once, Deploy Anywhere”




Intel: Gold Standard for Pipeline Modernization

B kafka.

Kafka
microbenchmark

9.5X

Throughput improvement
with Intel 100G network, Intel
NVMe SSDs, 2" Gen Intel® Xeon®
Scalable Processors!

kx

Kdb+ 3.6 using
STAC-M3 benchmark

9.5X

Faster intervalized statistics
(single user) with 2" Gen Intel
Xeon Scalable Processor + Intel®
Optane™ PMem?

H2O.c1i

Driverless
Al Platform

4.5X

Improved performance
with optimized XGBoost + 2"
Gen Intel Xeon Scalable
Processors?

OpenVIN®

Intel Distribution of
OpenVINO™ Toolkit

1.58X

Average perf gains on popular Al
inference workloads with NEW 3
Gen Intel Xeon Scalable processors

with Intel DL Boost*

Intel + partners: validated and proven solutions across the data pipeline

1-4: For detailed configurations see back up slide 22. For more complete information about performance and benchmark results, visit www.intel.com/benchmarks.

intel.


http://www.intel.com/benchmarks

SigOpt: Software that helps you build the best models

The most advanced model experimentation solution

e Automate optimization of data, features, models SIGOPT
e Empower experts to build world-class models
e Faster, better, cheaper model development I NSIGHTS

Organize and introspect

Built by experts, for experts experiments

e Platform engineers from Facebook, Amazon
e Optimization experts who created MOE, BayesOpt
e ML practitioners from Google, Yelp, Amazon

OPTIMIZATION ENSEMBLE

Explore and exploit with
a variety of techniques
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Supported and used by Al leaders
. . . ENTERPRISE PLATFORM
Enterprise use by Netflix, Two Sigma, Amex, and more O

Academic use by MIT, Harvard, CMU, and more your models in production
Funded by a16z, YC, DCVC, IQT, Blumberg, SV Angel
Acquired by Intel November 2020
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Construct and deploy end-to-end pipelines with cnvrg.io
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intel

intel
XeON | XeON

intel intel
XEeON | XeON

Distributed Cluster (On-premise)
PyTorch distributed container

BERT

Preprocessing AWS Serving

CPU Cluster (On- i
Data Source: Object Store Spark cfnf;iﬁerr‘ premise) GPT-2 AWS Cluster .
Cached on NFS TensorFlow container
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GPU Cluster (Cloud bursting) TensorFlow
distributed container
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lakeaways

Always remember our key One Intel
Al message: Intel is the fast path to
scale Al everywhere.

Our three pillars — Readiness,
Optimization, and Flexibility — form
the foundation of our successin
bringing Al to scale worldwide.

Explore more about Intel Al on our
website or listen to our podcast
Intelon Al




