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Motivation

Python is among the most popular
programming languages

Python is #1 in hiring demand

LANGUAGE PROGRAMMING
EXPRESSIVENESS COMPLEXITY (HOURS)
(LOC/FEATURE) 5
4
4
3 3
2 2
B LB
0 0
Python Java C++ C Python Java C++ C
E Prechelt* & Berkholz** E Prechelt*

* L.PrecheltAn empirical comparison of seven programming languages, IEEE Computer, 2000, Vol. 33, Issue-29,
** RedMonk- D.BerkholzProgramming languages ranked by expressiveness

;Ip. 2

Many computational problems
require HPC/Big Data production

environments

A Hire a team of Java/C++ programmers
, Eé€

A Ease accesdor Python researcher
and/or have team of Python
programmers to deploy optimized
Python in production

Workstation HPC/Big Data Cluster

Development cost

PrOtOtyPing Development cost Production

1. Pre- 1. Pre- and more |
Processing processing y
3
b

3-10x

High migration
costs

penl
Hadoop",
Spark”, ..

Fortran?,
C++.
Python?, Java®/Scala’
R*, Matlab*, ™
MP*,

cel openh,

4. Model 4. Model
Validation Validation
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Advancing Python performance closer to native speeds

LA RO EHeISE  wPrebuilt, optimized for numerical computing, data analytics, HPC
to high performance PythO wDrop in replacement for your existing Python. No code changes required

wAcceleratedNumPySciPyScikitf ST N A GK LydaStt+ al (K

High performancewith | : o trend schodu i
- SR : wData analytics with pyDAAL, enhanced thread scheduling with TBB,
mUItlple opt|m|zat|on Jupyter* Notebook interface, Numba, Cython

technlques wScale easily with optimized MPI4Py and Jupyter notebooks

Faster access to latest wDistribution and individual optimized packages available through conda

optimizations for Intel and Anaconda Cloud: anaconda.org/intel
architecture wOptimizations upstreamed back to main Python trunk

Optimization
Notice
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Scipfack + selembdiNd_ /HPC packages

Math/Compute

A Numpy

A Scipy

A pyDAAL
A Scikitlearn
A Numexpr
A Sympy

A Mpmath

A Python 2.7/3.5
A Jinja2

0001001100001
0

Lydstt
Lydstt
L v GONALE
L v GCDindiler

Parallelism/Performance

A TBB

N A Mpidpy

H A Numba
A Cython
A Pyzmq
A Distarray
A Pandas
A Pytables
A Hspy

Ne
A Pyyaml A Livmlite
A Tornado A Six

i A Maipiotiib

A MarkupSafe
A Pytz X

Productivity
A Conda
A Pip Powered by
A Jupyter 3

A Notebook ANACONDA

ontinuum Analytics |

A Nosepytestmock

A Dateutil

otice L]



Intel Python landscape

Python = O Tensor

Package: Ao | 11€aM0 1 g Caffet Spark dask |y
LyasStt -

istributi - cikit _
Distribution Numpy = Scipy | .. = PYDAAL Jupyter = mpidpy X

for Python*

L y'l'j St t
Performance
Libraries




lMpoussodumensHocms Python & npoueHmax omHoCLUMenbHO
C/Intel MKL 8ns npoueccopos Xeon

100%

90%

80%
70%
60%
H0%
40%
30%
20%
10% l l
w 1R .

LAPACK 1 core LAPACK 32 cores FFT 1 core FFT 32 cores

maptfatlas mpip/openblas mIntel Python/MKL

Hongurypaums: aptiatizs: instzlled with apt-get, Ubuntu 16,10, python 3.5.2, numpy 1.11.0, scipy 0.17.0; pip/openblas: installed
with pip, Ubuntu 16.10, python 3.5.2, numpy 1.11.1, scipy 0.18.0; Intal Python: Intel Distribution for Python 2017 ;. Hardware: Xeon:
Intel Xeon CPU ES-2638 w3 @ 2.30 GHz (2 sockets, 16 cores each, HT=off), 64 GEB of RAM, & DIMMS of BGB@2133MHz; X=on Phi:
Intel Intel® Xeon Ph™ CPU 7210 1.30GHz, 3668 of RAM, & DIMMS of 166B@ 1200MHz
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Standalone installer and on anaconda.org/intel Windows

Download full installer from
https://software.intel.com/en -us/intel-distribution-for-python

> conda config -- add channels Intel
> conda install intelpython3_full

> conda install intelpython3_core



COLLABORATIVE FILTERING
CASE STUDY




Real World Example

Recommendations of useful purchases
A Amazon, Netflix, Spotify,...use this all the time

www.amazon.com/Elements-Stat tatist 4 uqid=1447354354. uk

1 Apps (2] Suggested Sites () Work [ Nt Work

The Elements of Statistical Learning: Data Mining, Inference, and Prediction, Second Edition
(Springer Series in Statistics) 2nd ed. 2009. Corr. 7th printing 2013 Edition

ahicani (Author, an Autho /@, Amazon.com: The Elemer x

W e e —

) Y

Ships from and scld by Amazon com Gift-wrap available

Want it tomorrow, Nov. 132 Order within 4 hrs 21 mins and choose One-Day

An Introduction to Applied Predictive Pattem Recognition and

N Statistical Leamning: with Modeling Machine Leaming
Applications inR... > Max Kuhn (Information Science and
» Gareth James Yol vieoir 43 Christopher Bishop
Yo vir eyl 79 ['#1 Best Seller ¢y Fodrir s 119
Hardcover Biostatistics Hardcover
$73.58 Prime Hardcover $83.78 Prime

$79.89 «/Prime

€« C D www.amazon.com/Elements-Statistical-Learning-Prediction-Statistics/dp/0387848576/ref=sr_1_17|

Kindle @ 0 0 Hardcover ~ Other Sellers 5 Anee) SV Sdoncsien Siteo ) Gl Work Gl ot Wk
5123 52430 $60.95 from $5005

R 3

et Customers Who Bought This ltem Also Bought

Buy used
* Buy new

In Stock

Leaming From Data
» Yaser S. Abu-Mostafa
Wlr iyl 93

Hardcover

Machine Learning

Machine Leaming: A
Probabilistic Perspective
(Adaptive Computation...
» Kevin P. Murphy
sedirsirdey's 48
Hardcover

$82.14 Prime

Data Science from
Scratch: First Principles
with Python

Joel Grus

ooy 37
#1 Best Seller 41
Computer Programming
Paperback

$28.51 ~Prime

=UTF8&qid=1447354354&sr=8-18&keywords=hastie+elements+«y | ¥

Page 10f 15

s o
Machine Learning

Machine Leaming: The Art
and Science of Algorithms
that Make Sense of Data
Peter Flach

orirdiesiels 17
Paperback

$54.40 Prime




Collaborative Filtering

A &1 | GHUIUHID JWIUHI Wee j GUij gHRG] T ] 1 # ijhHT 1T GGjI
A Predicts, what user might want to buy depending on his/her preferences

Similarities in users preferences (in Green) are

Collaborative Filtering e Aprp—
use O preaict ratings

CATE W ay =R
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Collaborative Filtering: Training and Recon

A Training
A Reading of items and its ratings
A Estimating item-to-item similarity
A Recommendation
Ae HGGTTH | h JIUHI el 1 GijT T #1
A Generating recommendations
Input data fromhttp://grouplens.org?.

1 000 000 ratings, 6040 users, 3260vies




