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Image by: SnaPsi Stalker
http://www.flickr.com/photos/snapsi42/4876851015



  

Hello GeeCon visitors.



  

Apache Hadoop
Know it?

Use it?

How many nodes?

Contributed patches?

TM



  

Apache Lucene/ Solr

TM



  

Apache Mahout

TM



  
Image thanks to Philipp Kaden and Berlin Buzzwords

http://flickr.com/photomicc
http://flickr.com/berlinbuzzwords

http://flickr.com/photomicc


  

Data-based approach

Image by Leo Reynolds: 
http://www.flickr.com/photos/lwr/3552240620



  

Find requirements from past users' behaviour

Users seldom give explicit feedback.

Take a snapshot of user interactions.

Analyze what they do.

Derive needs for new functionality from that.



  

Observe how
your application

is used
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Develop new features that rely on user input

Recommend places based on my friends' preferences

Show content on site based on what I clicked and read

Automatically identify the important mails in my inbox

Discover new blogs based on what I read



  

From grouping and counting 
to machine learning



  

Store Analyze Communicate



  
Image by Stoltze: http://www.flickr.com/photos/stoltze/2269137307/



  

By bareform, http://www.flickr.com/photos/bareform/2483573213/



  

Extracting information from log files

● Access logs.
● Health check results.
● Response time logs.



  

New requirements:

● Predict traffic for  
machine sizing

● Harden setup against 
intrusion attempts

● Analyze outages for 
future prevention

Data based features:

● Show only content I 
have not seen yet

● Show different content 
based on region

● Show content I like 
based on click stream



  

Extracting information from log files

● Access logs.
● Health check results.
● Response time logs.

Store Analyze Communicate

Your favourite log
file format

Some stuff in
databases

bash

awk

sed

perlpython

...

gnuplot

gangliaR

Custom dashboards

cacti



  
By Lab2112, http://www.flickr.com/photos/lab2112/462388595/



  

Structured relational data

● Attendee database.
● Speaker information.
● User transactions.



  

New requirements:

● Missing audience.
● Define lunch menu.
● Travel budget.

Data based features:

● Show selected 
content based on age.

● Recommendation of 
talks based on explicit 
topics of interest.



  

Structured relational data

● Attendee database.
● Speaker information.
● User transactions.

Custom reports

Store Analyze Communicate

Custom dashboards

Standard query 
language

Custom extensions



  

Store Analyze Communicate

TM

TM

TM

TM

TM

Java API
Pipes C++ API

Streaming
Dumbo for Python

...

Export much smaller 
result set to database
and use standard tools.

Use custom visualization.

Export to file format
compatible with your 
favourite graphing tool.



  

What if...



  
By freezelight, http://www.flickr.com/photos/63056612@N00/155554663/



  



  



  



  



  



  



  



  

Show most relevant products



  

Show most relevant products



  



  

Recommending people



  
By crypto, http://www.flickr.com/photos/crypto/3201254932/sizes/l/

By libraryman, http://www.flickr.com/photos/libraryman/78337046/sizes/l/

By quinnanya, http://www.flickr.com/photos/quinnanya/2806883231/



  

Problems

● Often unstructured, non-relational data.
● No simple, well defined rules for prediction.
● Pattern search too tedious for humans.



  

Machine learning – what's that?



  
Image by John Leech, from: The Comic History of Rome by Gilbert Abbott A Beckett.

Bradbury, Evans & Co, London, 1850s
Archimedes taking a Warm Bath



  

Archimedes model of nature



  

                    June 25, 2008 by chase-me
http://www.flickr.com/photos/sasy/2609508999



  

An SVM's model of nature



  

The challenge



  

Mission

Provide scalable data mining algorithms.



  

Community

Sebastian Schelter
Jake Mannix

Benson Margulies
Robin Anil
David Hall

AbdelHakim Deneche
Karl Wettin

Sean Owen
Grant Ingersoll

Otis Gospodnetic
Drew Farris

Jeff Eastman
Ted Dunning
Isabel Drost

And many more

Emeritus:

Niranjan Balasubramanian
Erik Hatcher

Ozgur Yilmazel
Dawid Weiss



  

 May 1, 2007 by danny angus
http://www.fickr.com/photos/killerbees/479864437/

Image by Joe Thorn: http://www.flickr.com/photos/joethorn/242599072
Image by curtm95: http://www.flickr.com/photos/curtm95/4599105577

Image by leafnode: http://www.flickr.com/photos/7881771@N07/3422736557



  



  

Pieces in a machine learning project



  

Model



  

Instance*

(sometimes also called example, or item)



  

Feature*

(sometimes also called attribute or signal)



  

Label*

(sometimes also called class, target variable)



  



  



  



  

Learning problems in context



  



  



  



  

By freezelight, http://www.flickr.com/photos/63056612@N00/155554663/



  



  

http://www.flickr.com/photos/disowned/1158260369/

The HDFS filesystem  is not restricted to MapReduce 
jobs. It can be used for other applications, many of 
which are under way at Apache. The list includes 
the HBase database, the Apache Mahout machine 
learning system, and matrix operations.



  



  
By crypto, http://www.flickr.com/photos/crypto/3201254932/sizes/l/

By libraryman, http://www.flickr.com/photos/libraryman/78337046/sizes/l/

By quinnanya, http://www.flickr.com/photos/quinnanya/2806883231/
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Your typical machine learning project



  

Image by Just_Tom: http://www.flickr.com/photos/tom-carden/57723824



  

Static core
user data

User 
transactions

User 
actions

External 
data

Data volume

Data quality



  
Image by wwarby: http://www.flickr.com/photos/wwarby/3297205226 



  

Accuracy

ACC=
true positivetruenegative

true positive false positive false negative truenegative

● Problems:
● What if class distribution is skewed?



  

Precision/ Recall

Precision=
true positive

true positive false positive

Recall=
true positive

true positive false negative

● Problem:
● Depends on decision threshold.



  

ROC Curves



  

ROC Curves

Orange rate



  

ROC Curves
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True orange rate



  

ROC Curves

False orange rate

True orange rate



  

ROC Curves

False orange rate

True orange rate



  

ROC Curves

False orange rate

True orange rate



  

ROC Curves

False orange rate

True orange rate



  

AUC – area under ROC

False orange rate

True orange rate



  

You want to check quality against real usage.



  

Image by Zigazou 76: http://www.flickr.com/photos/zigazou76/3622235298



  

http://www.flickr.com/photos/generated/943078008/



  



  



  



  

(Thanks to Thilo for helping set up the 
cluster, Thanks to packet and masq 
for two of the three machines.)



  



  

Image by Justin_a_glass: http://www.flickr.com/photos/justin_glass/3793492335



  

Jumpstart your project with proven code.

                 January 8, 2008 by dreizehn28
http://www.flickr.com/photos/1328/2176949559



  

Discuss ideas and problems online.

                   November 16, 2005 [phil h]
http://www.flickr.com/photos/hi-phi/64055296



  

Image by Shane Fullwood: http://www.flickr.com/photos/whassupbud55/4581192168/



  

 May 1, 2007 by danny angus
http://www.fickr.com/photos/killerbees/479864437/



  

user@mahout.apache.org

dev@mahout.apache.org 

Interest in solving hard problems.

Being part of lively community.

Engineering best practices.

Bug reports, patches, features.

Documentation, code, examples.
Image by: Patrick McEvoy 



  

Image thanks to Philipp Kaden

Register with 

geecon_12

 to get a 10% discount.



  

Image by Nokia Conversations, find it at
http://www.flickr.com/photos/68792641@N02/6836223695



  

user@mahout.apache.org

dev@mahout.apache.org 

Interest in solving hard problems.

Being part of lively community.

Engineering best practices.

Bug reports, patches, features.

Documentation, code, examples.
Image by: Patrick McEvoy 



  



  

Image by frauleinschiller: http://www.flickr.com/photos/frauleinschiller/4702688723/



  

New requirements:

● Find deficiencies in 
online reviews

● Find preferred 
features online

Data based features:

● Link to external 
content.

● Show what I'm 
interested in based on 
my social network.



  

Image by frauleinschiller: http://www.flickr.com/photos/frauleinschiller/4702688723/

By bareform, http://www.flickr.com/photos/bareform/2483573213/

By Lab2112, http://www.flickr.com/photos/lab2112/462388595/



  

         January 8, 2008 by Pink Sherbet Photography
http://www.flickr.com/photos/pinksherbet/2177961471/

Peter Norvig (paraphrase): Rather than argue about whether this 
algorithm is better than that algorithm, all you have to do is get ten 
times more training data. And now all of a sudden, the worst 
algorithm ... is performing better than the best algorithm on less 
training data.

Worry about the data first before you worry about the algorithm.



  

Store Analyze Communicate

TM

TM

TM

TM

TM

TM

Java API
Pipes C++ API

Streaming
Dumbo for Python

...

Export much smaller 
result set to database
and use standard tools.

Use custom visualization.

Export to file format
compatible with your 
favourite graphing tool.
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