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The Next Big Wave

v| Data deluge
v] COMPUTE
breakthrough

RYRIAn
|?ﬂé9ligenc

Al-Compute Cycle&}ﬁzﬂ&gm
by 2020

A




Emerging

|

Today

Data Analytics is Evolving...

Self-Learning and Completely
Automated Enterprise

Computerized Human Thought
Simulation and Actions
Towards Autonomic Enterprise

Cognitive
Simulation-Driven Analysis L Analytics
and Decision-Making Prescriptive
Mature Data Lake Analytics

\ll:v%risvivglm Predictive ) | ; I
at Will Happen, .
e BT Analytics is a large category a

on its own,
and a vital tool for

Diagnostic §H . .

Analytics [ER R reachl.ng higher

: What Happened and Why maturity & scale

: data analytics

ll..

Descriptive Hindsight
Analytics : What Happened



Data Analytics is Transformative

Smart
Assistants

Chatbots
Search
Personalization

Augmented
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Fraud Detection
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Risk Mitigation
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Support
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Security
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Security
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Exploration

Smart
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Operational
Improvement

Conservation
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Autonomous
Cars

Automated
Trucking

Aerospace
Shipping

Search &
Rescue
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Factory

Automation

Predictive
Maintenance

Precision
Agriculture

Field
Automation

Other

Advertising
Education
Gaming

Professional &
IT Services

Telco/Media
Sports



Data Analytics in Practice

Healthcare: Tumor detection Industry: Agricultural Robotics Energy: Oil & Gas

Normal Plant N s P
e
e ' ‘\"‘;;: ! T =

Tumor Weed

Genomics: Sequence analysis
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End-to-End Data Analytics

Wireless and non-IP |

| S— wired protocols Fﬂ | I .

v Secure FQQ- —

s ey

Datacenter (s
) Gateway ) Edge
Many-to-many hyperscale for stream 1-to-many with majority 1-to-1 devices with lower power
and massive batch data processing streaming data from devices and often UX requirements

| Intel® Xeon® Processors

| @ m ™ ™
| core ‘ Intel® Core™ & Atom™ Processors

ATOM

‘ Intel® Xeon Phi™ Processors*

Intel® Processor Graphics

Movidius VPU
ISpeechl Intel® GNA (IP)*




Datacenter Product-line for Data Analytics

All purpose

badbbdissd ok ennsa s

inside”

=] 1

Intel® Xeon®
Processor Family

most agile Al
Platform

Scalable performance for widest
variety of Al & other datacenter
workloads — including deep
learning training & inference

exipie

Highly-parallel §  ; celeratio

STRATIX"10
inside”

Intel®

Intel® Xeon Phi™ Processor

(Knights Mill 1) FPGA
Faster DL Enhanced DL
Training Inference

Scalable performance optimized
for even faster deep learning
training and select highly-parallel
datacenter workloads*

Scalable acceleration for deep
learning inference in real-time with
higher efficiency, and wide range of

workloads & configurations

Deep Learning @

Crest
Family*

Deep learning
by design

Scalable acceleration with best
performance for intensive deep
learning training & inference



IA Optimized Frameworks

Select yvourr Favorite AL Tramennnnoxe\x

‘P Caffe © caffe2 IT]”{]’ CNTK theano @@@xnet Chﬁ?;er Spark’
Tensorflow BigDL MLis

and more frameworks enabled via Intel® Nervana™ Graph (future)

............................
.

* Intel®'s reference deep

learning framework

onmiesores v Optimized for Intel Architecture

performance on all
hardware

. intelnervana.com/neon See Roadmap
e rena e ranat - for ava||ab|||ty

mes and brands may be claimed as the property of others.


http://deeplearning.net/software/theano/
http://www.intelnervana.com/neon
http://www.intelnervana.com/neon

Intel® Data Analytics Acceleration Library

High Performance ML and Data Analytics library
Building blocks for all data analytics stages, including data preparation, data mining &
machine learning

Pre-processing &} Transformation Analysis Modeling Validation Decision Makmg
. lII Il -
H ﬁ-

@
Common Python, Java and C++ APIs across all Intel hardware

Open Source « Apache 2.0 License

Optimized for large data sets including streaming and distributed processing

Flexible interfaces to leading big data platforms including Spark and range of data formats (CSV, SQL, etc.)



PCA Optimization by Intel DAAL

Intel DAAL dramatically speeds up PCA
DAAL - IA optimized analytics building blocks computing speed to reduce data dimension

« Key ingredient for proprietary and open source data from 4096 _to 128 on big data platform
analytics platforms and applications

« Fundamental building blocks for all data analysis stages Saves up to 4.6X Time
» Delivers forward-scaling performance and parallelism onIA 555 (Second, the smaller the better)
« Built upon Intel® Math Kernel Library and Intel® 480
Integrated Performance Primitives 400
. . 200 T 105
Machine learning Modules & -
( Intel® Data Analytics Acceleration Library 0 |
(Intel® DAAL) Intel DAAL PCA Spark Native PCA
The test data is based on Intel® Xeon® E5620 @ 2.4GHz, 2 sockets,

\ 64 GB RAM, 2 node

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

Hardware Layer: IA (Intel Xeon processor) 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
eroduct when combined with other products. For more information go to
http://www.intel.com/performance .



http://www.intel.com/performance

Intel® MKL-DNN

Math Kernel Library for Deep Neural Networks

For developers of deep learning frameworks featuring optimized performance on Intel hardware

Distribution Details
= Open Source

= Apache 2.0 License

= Common DNN APIs across all Intel hardware. github.com/01org/mkl-dnn

= Rapid release cycles, iterated with the DL community, to best
support industry framework integration.

= Highly vectorized & threaded for maximal performance, based
on the popular Intel® MKL library.

: Local response Rectified linear unit .
. Direct 2D ot g Maximum
Examples. Cor|1r\?glution >5 norr?fliﬁ?tlon << neuro(r;{:fbl;/atlon poxcl)linug Inner product



https://www.github.com/01org/mkl-dnn
https://www.github.com/01org/mkl-dnn
https://www.github.com/01org/mkl-dnn
https://www.github.com/01org/mkl-dnn
https://www.github.com/01org/mkl-dnn

lllegal Video Detection Optimization

- Illegal video detection becomes a common Qe Obtumizationts ighenis Dettel
requirement for 3rd party video cloud 35 30
customers 2

0 W 2

* Originally, open source BVLC Caffe plus &
OpenBlas were used as CNN framework, -
but the performance was poor 10

« Using Caffe* + Intel MKL achieved up to ° !
30X performance improvement ¥ ,

BVLC Caffe + OpenBlas(Baseline) IntelCaffe + MKL

* The test data is based on Intel Xeon E5 2680 V3 processor

Illegal Video Detection Process Flow

Extract e
Keyframe Input | - Classification
m] e ! !
o ; i
@ ) fo > ) gl > ) ‘ ) »
! !
Video Pictures CNN Network based on Caffe Video

Classification

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