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I 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.

 Includes the effect of Intel Thermal Velocity Boost, a feature that opportunistically
and automatically increases clock frequency above single-core and multi-core Intel
Turbo Boost Technology frequencies based on how much the processor is operating
below its maximum temperature and whether turbo power budget is available.
The frequency gain and duration is dependent on the workload, capabilities
of the processor and the processor cooling solution.

« Code names are used by Intel to identify products, technologies,
or services that are in development and not publicly available.
These are not "commercial" names and not intended to function
as trademarks.

« © 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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Intel® Software Guard
Extensions (Intel® SGX)
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Intel® Optane™ Persistent
Memory

3-e nokoneHue Intel® Xeon® Scalable
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B Intel® Stratix® 10 NX FPGA

[lepBbii oNTMU3NPOBaHHLIN Intel FPGA

Al Tensor Blocks
3,960 Al Tensor Blocks

286 INT4 TOPs n Block FP12 TFLOPs
143 INT8 TOPs n Block FP16 TFLOPs
1-2 TOPs/W nnun TFLOPs/W

MHoro namsaTu Near-Compute

= HacTpanBaemas nepapxus
namMaTu

= BctpoeHHble 8 GB nam 16 GB
HBM namaTtu

bbiCcTpas ceTb

= [lo 57.8G PAM4 TpaHc/rBepoB 1
annapartHble Intel Ethernet 610k -

= [NO6KNIA N HaCcTpavrBaeMbli Nnerkon agantauun v
NHTEPKOHHEKT KacToMK3aumu 1 pacLumpeHins

= [lng MacluTabmnpoBaHus PyHKumm ASIC

Pacwiupsaemasn
= YynneTtsl 4aOT UHTepdeinc K

Tensor Compute, Near Memory n Networking gatot

BbICOKYI0 NpO3BOANTENBHOCTb ANA pewueHnu Al

Peak performance for INT8 precision is calculated as follows: (3,960 Al Tensor Blocks) * (30 multiplications per Al Tensor Block) * (2
operations per multiplication) = 237,600 operations.

Assuming 600 MHz maximum frequency: (237,600 operations) * (600 MHz) = 142.56 TOPS ~143 TOPS. The peak performance for INT4
precision is double that of INT8, or approximately 286 TOPS

See the following white paper for more details: https://www.intel.com/content/dam/www/public/us/en/documents/white- - s - t I
papers/a1040767-wp-01301-pushing-ai-boundaries-with-scalable-compute-focused-fpgas.pdf C-n PM npwv nogaepxke VK CIOUd SOIUt'OﬂS + ln e .
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Y ntel FPGA ana U

intel.

intel. ntel

: /- FALCON
ARRiA STRATiX FACO
MepBblii HA pbIHKeE 3aga4yu peasibHOro BpeMeHu

cneymnanbHbiii FPGA ana AN « Recurrent Neural

Precision Networks (RNN)

Latency NN+ pans rnbkocTu Long-short Term Memory
Sparsity Al+ 1/0 Ingest (LSTM)

Adversarial Networks Al+ Networking Speech Workload
Reinforcement Learning Al+ Security
Neuromorphic Computing Al+ Pre/Post Processing

N peanbHOro BpeMeHu AN NpuaoXeHU oT BCTpanBaeMbIX
10 061aUYHbIX
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B Intel® Movidius™ VPU
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Y X° HPC (Ponte Vecchio)

[Tpon3BOANTENBHOCTL 4/14 TpeboBaTenbHbIX A 3agau

>40 akTuBHbIX Taunos., 6onee 100
MUNNapaoB TPAH3UCTOPOB B OJHOM

e yckopuTene

KOMMNOHOBKA HECKOSIbKNUX TEXHOOMMmu
\ npomn3BoacTBa
H PC EMIB (2D) n Foveros (3D)

PUOWNERNSG AURIRA

https://www.youtube.com/watch?v=JzbN1IOAcwY
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Y Mobileye - an Intel Company

T/« Visit www.mobileye.com

ITIOBHEYE '

An Intel
Company

ABTOMMNAOT
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Il Habana - an Intel Company

intel

habana Visit www.habana.ai

NW-yckopuTenu
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Y |ntel® GNA -
Gaussian & Neural Accelerator
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« OTtoenbHbIN IP-0510K: camoe HMU3Koe aHepronoTpebnenue na yckoputeneun NN Intel
* MoxeT paboTtaTb, noka ocHoBHasst SOC B pexmnme aHeprocbepexeHus
* [lomoraet CPU: cHuxaeT aHepronoTpebneHne n soiceoboxaaeTt pecypcbl CPU
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I /| noscrogy: OT TEXHONOTNI K PeLLeHVAM

Haxmu Ha kHonky — nony4uws A
intel

200+ peLLeHwit «nog KmioYy» & : Intel Solutions “SeLect
VX NOCTaBLUMKM Solutions Marketplace SOLUTIONS

YMHble yaoOHble MUHCTPYMEHTbI T TensorFlow O PyTGrch @}{net @thVlN@' % errl_[-.;.{_;:T:I
150+ KkoHTeMHepoB AnA data science TOO'S UK

Scikit-Learn Pandas NumPy/SciPy XGBoost & More

Yckopb A cerogHs

1.5x vs. AMD m 1.3x vs. Nvidia Ha 20 UA T h |
3apgavax ecnnoiogy

By eecal [

Storage Memory Connectivity

See claims [43, 44] at www.intel.com/3gen-xeon-config for workloads and configurations. Results may vary.
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Y MporpammHbli ctek WA ana Intel XPU

Intel gaet nonHbIN cTek MO Ana oNTUMKU3aLUK NPOMN3BOANTE/IBHOCT

E2E Intel® Low Model Zoo for

Workloads Precision Intel® Open Model DL/ML Tools

(Census, NYTaxi, Optimization : Zoo
Mortgage...) P Tool Architecture

xgboost TensorFlow PyTorch Model Optimizer Middleware &
& Frameworks
Inference Engine

Libraries &
Compiler

DPC++/ § oneMK
Intel® oneAPI Base Toolkit

Part of the
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Y !\cchepoBaTtenn v UHXeHepbl
yalle NCMob3yHT MallHHOe
obyuyeHue, yem rnybokoe obyyeHue

Kaggle 2020
Methods and Algorithms Usage

Linear or Logistic Regression — 83.7%
Decision Trees or Random Forests — 78.1%
Gradient Boosting Machines (xgboost, lightgbm, etc.) — 61.4%
Convolutional Neural Networks _ 43.2%
Bayesian Approaches ||| NG 31.4%
Recurrent Neural Networks _ 30.2%
Neural Networks (MLPs, etc.) _ 28.2%
Transformer Networks (BERT, gpt-3, etc.) _ 14.8%

Generative Adversial Networks - 7.3%
Evolutionary Approaches - 6.5%
Other - 4.5%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
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I |ntel Distribution for Python

[MTpenmyLLecTBa ANA pa3paboTyumKa

[MpounsBoauUTENBbHOCTb Hwu3ku ypoBeHb BXOXXOEHUSA OrpomMHas akocuctemMa

Bubnuorekn, napannenusm, MHOrornoToOYHOCTb,
A3blKOBble paclLUUpeHust

[Mpo3payHas 3ameHa Python CoBMeCTMMOCTb

CpasHumasg ¢ Near-native performance comes
through acceleration of core Python numerical
packages

* ONTUMU3NPOBAHHBIE NAKETbI AS1S YACNEHHbIX
pacyeToB, MaWNHHOro oby4eHns, HPC n aHanuaa
OaHHbIX

Mopaepxka Python 3
Mopoepxka conda & pip

YctaHoBka Yyepes conda, pip YUM/APT, Docker image

YckopeHue NumPy/SciPy/scikit-learn c oneMKL & Ha DockerHub

oneDAL

MacwTabuposanne Numba, Cython, tbb4py, mpi4py,
SDC

OnTMMM3MpPOBaH ANs apxuMTekTypbl Intel

» Data-Parallel Python nogaepxka xPU

» becnnateH B TOM 4ucne ans KOMMepYeCKoro

Kommepueckas nogaepxka c Intel oneAPI Base
NcnonbL3oBaHUA

Toolkit

Windows, Linux, MacOS

Intel® Architecture Platforms @ CPU @ GPU @ Other Accel
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Y |nstalling Intel® Distribution for Python*

Download full installer from

YCTaHOBLLYMK https://software.intel.com/en-us/intel-distribution-for-python
> conda config --add channels intel
Anaconda.org > conda install intelpython3 full

Anaconda.org/intel channel

> conda install intelpython3 core

install intel-numpy
PvPI install intel-scipy + Intel library Runtime packages
y install mkl fft + Intel development packages
install mkl random

Docker Hub docker pull intelpython/intelpython3 full

Access for yum/apt:
YUM/APT https://software.intel.com/en-us/articles/installing-intel-free-libs-and-
python
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Y ntel oneAPI Data Analytics Library (oneDAL)

APl He3aBuCcuMOe OT annapaTHbIX pewweHnn n BeHgopa

OcHoBaH Ha Data Parallel C++ (DPC++) and C++17

YnpaBneHue AgaHHbIMU Anropntmbl
HesaBucmmoe oT yCTPOUCTB NpeacTaBeHne Cewmencrtea anroputMoB
[Mogaepxka pa3sHOPOAHbLIX N Pa3peXeHHbIX AaHHbIX
CoBmecTuMOCTbL ¢ doopmaTtom Apache Arrow GEM SV

PacluumpsiemMbin nonb3oBaTenbckme doopmarthl PCA
Nopaepxkka cepuanusaunn/gecepmanunsanmm Forest Trees

A deKkTnBHAA peanmsauyms anroputMoB i

[Moooep)kka pacnpeneneHHblX U napannenbHbIX
BblYMCNEHUN

*3aBUCUT OT ONTUMMU3ALNA

Available as part of Intel® oneAPI Base Toolkit : intel.com/oneAPI-BaseKit

Disclaimer: APl shown in the presentation is subject to change
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Intel Deep Learning Boost

A Vector Neural Network Instruction (VNNI)
Pacwuunpsert Intel AVX-512 gna yckopeHwns Al/DL

Output
16-bit
Constant
16-bit

})) Cycle 1 Cycle 2 Cycle 3 Complete

})) Cycle 1 Complete

- Accumulator
Input Output
8-bit 32-bit
Intel
Intel AVX-512
VN N I Input (VNN|)
8-bit

Accumulator Accumulator
Output Output
32-bit

Intel
AVX-512

32-bit

Intel ®AVX-512
(Instruction 1)

Intel AVX-512

Intel AVX-512
(Instruction 3)

Constgnt
VPMADDWD P VPADDD

(Instruction 2)

VPMADDUBSW

Ob6beanHeHue TPeX MHCTPYKLUUNA B OOHY 1 . 74X

noBbiwaeT 3P PeKTUBHOCTb UCMOSIb30BaHUS

BblYNCIINTENIbHbIX pecypcoB, faster inference performance
3(pheKTUBHOCTb UCNONb30BaHUS KILLEN U (BERT)

with enhanced

namsaTu. Intel DL Boost vs. prior gent

Accumulator
Input
32-hit

1. See [123] at www.intel.com/3gen-xeon-config. Results may vary. C”EPM npu noaaepxKe m VK CIOUd SO|LItiOI"IS + intel



Y OnTtMum3aumm Ha BCex aTanax

Powered by _1

oneAPI
ObpaboTka
OAaHHbIX

Spark/ ey (4
Big Data 663 3 ' :
Analytics Zoo Data-Parallel Scalable AutoML Cluster Serving

preprocessing on Spark and pre-built models on Spark | for scale deployment on Spark

=

UL Pandas on Terabytes TensorFlow/PyTorch Deploy Anywhere

using PMem with OmniSci speedup with easy update easily with OpenVINO™ toolkit

] & &y

Infinite Scaling XGBoost/Scikit-learn Auto Quantization
PC-to-cloud with Modin speedup with easy update to int8/bf16 with LPOT

Python-based
Intel® oneAPI
Al Analytics Toolkit

Popular tools optimized, 3 Intel toolkits, 150+ containers
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Y Habopbl MHCTPYMEHTOB B 3KOCUCTEME
oneAPI

Intel® oneAPI Al Analytics Toolkit

» Accelerate machine learning & data science pipelines
with optimized DL frameworks & high-performing

Intel® Distribution of OpenVINO™ Toolkit

= Deploy high performance inference & applications
from edge to cloud

Intel® Al ) : :
Analytics Python libraries OENNCHE . A Application, Media, & Vision Developers
Toolkit = Data Scientists, Al Researchers, DL/ML Developers Toolkit

Intel® one API Base Toolkit
Includes oneDNN, oneCCL & oneDAL

1 = Optimize primitives for algorithms and framework
development

oneAPI

» DL Framework Developers - Optimize Algorithms for
BASE TOOLKIT Machine Learning & Analytics
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Y |ntel® Distribution of OpenVINO™

OcHoBaH Ha oneAP]
®OpenVIN®

YckopeHue uHgepeHca rnybokoro Intel® Distribution of OpenVINO™ toolkit

OGY‘-IGHMH Deep Learning Traditional Computer Vision

NHCTpYyMeEHTbI ANsi yCKOpeHus
pa3paboTku peLlleHnn ¢ nHpepeHcom

rny60|<oro o6yqu|/|;|, MaLLUMHHOIO 3PpEHUA. el Gt iEreres (B
O”TMMM3|/| pyeT ncnonb3oBaHue Convert & Optimize IR Optimized Inference

yCKOpI/ITeJ'IeIZ Intel CPUS, GPUS, FPGAS, IR = Intermediate Representation file

VPUs. S
Open Model Zoo Tools & Libraries
KoMy Hy>XeH 3TOT NpoayKT
Increase Media/Video/Graphics Performance

Models Downloader Intel® Media SDK OpenCL™ Drivers
NMCKYCCTBEHHOIO UHTEJINTEKTa & Runtimes

ﬂaTa CaUHTUCTDbI For GPU/Intel® Processor Graphics
Deep Learning Workbench

Intel® Deep Learning Deployment Toolkit Optimized Libraries & Code Samples

For Intel CPU & GPU/Intel® Processor Graphics

OEMpI, ISV, cnuctemHble nHTerpaTopbl

VI CMnoJjib3oBaHNe Calibration Model |Benchmark] Accuracy Aux.
Tool Analyzer App Checker [Capabilities
Cuctembl 6e30nacHOCTN, pODOTOTEXHMKA,

npogaxwu, meanuuHa, M1, aBTtomatunsa- |
LM 0pMCOB, TPAHCIOPT, FONOC, A3bIK 7

Optimize Intel® FPGA (Linux* only)

FPGA RunTime Environment
(from Intel“ FPGA SDK for Bitstreams
OpenCL™)

N MHOroe apyroe Edge Al & \g%%m
Vision Alliance OF TREVEAR
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Y Analytics Zoo: Mnatpopma N
bonbwinx laHHbIX

Models
(Built-in models and algorithms)

NALYTICS
ML Workflow
ZO (Automate tasks for building end-to-end pipelines)
End-to-End Pipelines
(Seamlessly scale Al models to distributed Big Data)

Compute Laptop K8s Cluster Hadoop Cluster Cloud
Environment
DL Frameworks Distributed Analytics Python Libraries
(TF/PyTorch/BigDL/OpenVINO/...) (Spark/Flink/Rayl/...) (Numpy/Pandas/sklearn/...)

Powered by oneAPI

https://github.com/intel-analytics/analytics-zoo
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Y Analytics Zoo: Mnatpopma N
bonbwinx laHHbIX

ML Workflow AutoML Automatic Cluster Serving

Distributed TensorFlow & PyTorch on Spark RayOnSpark
End-to-end Pipelines
Spark Dataframes & ML Pipelines for DL InferenceModel

Compute Laptop K8s Cluster Hadoop Cluster Cloud
Environment
DL Frameworks Distributed Analytics Python Libraries
(TF/PyTorch/BigDL/OpenVINO/...) (Spark/Flink/Ray/...) (Numpy/Pandas/sklearn/...)

Powered by oneAPI

https://qgithub.com/intel-analytics/analytics-zoo
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Experienced:

* Build/DevOps Engineer
« DevOps Engineer (Integration, Computer Vision)

M bl M me M « IT Infrastructure Engineer

- Software Validation Engineer (DevOps,

p a 3 pa 6 OTLI M KO B: Computer Vision)

« Infrastructure and DevOps engineer

2R (] - Python Backend Developer
o T g e e 1
E_:_]:.m:zf « Cloud Orchestration SW Engineer (Computer
TRl o Vision)

.I. .ﬁ .

Interns (ana ctyaeHToOB
OYHOU POpPMbI):

Bce BaKaHCUU - DevOps intern
(Parallel Runtimes Engineering team)

« Infrastructure and DevOps Intern



