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https://www.flickr.com/photos/geekshots/2232636589
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Machine lLearning?

Some Applications w/ Big Data

Classification & Regression
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+ Spam Detection
+ User Content

+ Medical Data

Text Data
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neutral positive
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neutral positive
positive positive

But i wanna wear my Concords tomorrow though but i don't
Gonna watch Grey's Anatomy all day today and tomorrow(:

@CoachVac heey do you know anything about UVA's fallll fe
@DustyEf when that sun is high in that Texas sky, I'll be bu
Up 20 points in my money league with Vernon Davis and L.
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The Rick Santorum signing that was scheduled for tomorrow
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@DannyB618 Sure absolutely-- I meant out of the Bachman
@RichardGordon48 re Levein discussion on Wed. Can't keep
Today In History November 02, 1958 Elvis gave a party at h
Hustle cause you got to then kick back n party everyday like
I can't sleep. Way too exited about Vancouver tomorrow! I'r



Text Data

+ Spam Detection
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Medical: Genetic Data
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http://doi.org/10.1038/nature07331

Audio Data

+* Hearing aids

* Voice Recognition

<+ Automatic

Translation
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Numerical / Sensor Data
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* Recommender Systems
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Internet Data

+ Advertizing

+ Recommender Systems
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Insurance & Fiance

Business-Analytics

Targeted Advertizing
Fraud

Risk
Customer Relations

Marketing



Your turn!
Getting Started with Machine lLearning

+ scikitlearn () leann (python)

+ real data applications: kagle .com



http://kaggle.com

Distributed Machine Learning

What if the data does not fit onto one computer anymore?
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machine 1 machine 2

Does More Data Help?
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Distributed Machine Learning

machine 1 machine 2 machine 3 machine 4 machine 5
Aw) = ~a, Aw®) = ~a,
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Problem 1
The Cost of Communication

v E RlOO
Reading v from Memory (RAM)
100 ns

Sending v to another Machine

500°000 ns

One Typical Map-Reduce Iteration (Hadoop)
10°000°000°000 ns



Problem 2

+ Parallel Algorithms are Hard

+ Single Machine Solvers are Fast

+ no reusability of good single

machine algorithms



Model Averaging Does Not Work
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Communication Efficient
Distributed Dual Coordinate Ascent

machine 1 machine 2 machine 3 machine 4 machine 5

> 4
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“Big Data Analytics™ Applications

Classification
Support Vector Machine (SVM)
Logistic Regression
Structured Prediction
Regression
Ridge Regression
Sparse Least Squares variants
Lasso, Elastic-Net (Feature Selection, Compressed Sensing)
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Log Primal Suboptimality
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Fxperiments vs Spark M1.hib
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Thanks

Email: m.jaggqi@gmail.com

Web: da.inf.ethz.ch
spinningbytes.com

all our Spaik’ code is available on github

joint work with Virginia Smith, Martin Taka¢, Chenxin Ma, Simone Forte,
Tribhuvanesh Orekondy, Jonathan Terhorst, Sanjay Krishnan,
Aurelien Lucchi, Peter Richtarik, Thomas Hofmann, Michael I. Jordan
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