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Hello GeeCon visitors.



Apache Hadoop

Know it?
Use it?
How many nodes?

Contributed patches?




Apache Lucene/ Solr



Apache Mahout
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Data-based approach
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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 | clicked and read

Automatically identify the important mails in my inbox

Discover new blogs based on what | read



From grouping and counting
to machine learning



Analyze Communicate
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Extracting information from log files

» Access logs.
 Health check results.

 Response time logs.



New requirements:

e Pred

Ict traffic for

machine sizing

e Harg

en setup against

intrusion attempts
* Analyze outages for

futur

e prevention

Data based features:

« Show only content |
have not seen yet

 Show different content
based on region

« Show content | like
based on click stream



Extracting information from log files

» Access logs.
 Health check results.

 Response time logs.

AWbtats

Your favourite log

: Custom dashboards
file format

Some stuff in gnuplot

databases

cacti

R ganglia
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Structured relational data

e Attendee database.
« Speaker information.
e User transactions.



New requirements: Data based features:

* Missing audience. * Show selected
content based on age.

« Recommendation of
talks based on explicit
topics of interest.

e Define lunch menu.
* Travel budget.



Structured relational data

e Attendee database.
e Speaker information.
e User transactions.

ORACLE Custom reports

Standard query
language

+ableau*public
Custom extensions
Custom dashboards

@ PostgreSQL



Java API
Pipes C++ API

Streaming Export much smaller
Dumbo for Python result set to database

and use standard tools.

Use custom visualization.

Export to file format
compatible with your
favourite graphing tool.

Cascading




What If...
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Chaos CC

Auch aktueller Staatstrojaner rechtswidrig

Dem Chaaos Computer Club (CCC) ist eine «noch fast fabrikneues Version des umstrittenen Staatstrojaners
Zugespielt worden.

erlin {dpa) - Dem Chaas Computer Club (CCC) ist eine «nach

fast fabrikneues Version des umstrittenen Staatstrojaners

Zugespielt warden. Eine Analyse des Frogrammcodes habe
ergeben, dass die Spionage-Software weiterhin fur rechtswidrige
Altionen eingesetzt werden kdnne, erklarte der Club am Mittwach.

AnzZeige

Wao die Software eingesetzt wurde, blieb zunachst offen. Das
Bundesinnenministerium dementierte den Einsatz fur die ihm
untersteliten Behdrden, das sind Bundeskriminalamt (BKA),
Bundesverfassungsschutz und Bundespalizei. Vor zweisinhalb

Schlagwdrter  yochen hatte der CCC eine erste Trojaner-Software zum Abhéren
BKA Bundeskriminalamt Bundespolizei Bundesverfassungsschutz CCC Chaos
Computer Club Innenausschuss Kemmunikation Trojaner
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Mews near you
Warld
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Forces of Colombia Financial ...

Daniel COrtega
Syria

Benazir BEhutto
Bangkok

Boko Haram
Antonis Samaras
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Spotlight

Reuters Afri...

Greek PM Calls For Meeting With Opposition Chief, President on Coalition 2
oice of America - 11 minutes ago

Movember 06, 2011 Greek PM Calls For Meeting With Opposition Chief, Fresident on Coalition Wi0OA

Mews Greek Frime Minister George Papandreou says he wants to meet with the country's president

and opposition leader in the coming hours to agree on a new ...

Euro debt crisis: Greek PM George Papandreou to resign when new Related

coalition ... Telegraph.co.ul Antonis Samaras s
Europe turns up heat on Greeks to seal unity coalition | Reuters George Papandreou »
From Greece: Samaras: If the PM resigns, | am determined to help Karolos Papoulias »
Kathimerini

In Depth: Pressure Mounts on Greek Premier to Resign Hew York Times

See all B89 sources =

Al Jazeera ELIONEws Eloambearg Boston.com

Syrian forces Kill 13 as Arab League calls meeting

Jerusalem Post - 52 minutes ago

Analyst tells 'Post' "Arab League has intentions to support uprising in Syria but needs LS
commitment to support them if Iran retaliates,

Nigerian forces hunt killers

Reuters - 50 minutes ago

KAMNOD (Reuters) - Migerian security forces said on Sunday they were searching for Islamist militants
behind a coordinated attack in the north that killed at least B5 people, as residents still in shock
demanded the government do more to protect them.



W nachrichten.de |~ oooiennener |

Live: 13.580.07% Meldungen aus 472 GQuellen
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W Kein Hacker-Angriff auf Facel| npaua
N24.DE WVOR 55 MINUTEN Relevanz

Die Hacker-Gruppen Anonymous hat keinen Angriff auf Facebook
gestartet. Sprecher der Hacker-Gruppe erklarten, dass ein isoliefes
Mitglied dazu aufgerufen habe und nicht unterstitzt worden sei.

+  Meldungen (133), Kommentare (0}

s Apple unterliegt Motorola vor Gericht
HARTWARE VOR 22 STUNDEN ZUM ARTIKEL =
Moaotorola Mokility konnte sich vor dem Landgericht Mannheim gegen Apple
durchsetzen. Das Gericht sah es als erwiesen an, dass Apple zwei

Motorola-Patente verletzt, und verhdngte ein Verkaufsverbot fir mokile
Gerate. Das ...

+  Meldungen (56), Kommentare (0)
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Problems

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



Machine learning — what's that?
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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

Density of Object
Density of Fluid

Weight
Weight — Apparent immersed weight
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An SVM's model of nature

class +1
W*x+b>1

clagse -1 U

* - O
wrx+b<-1 eparating hyperplane

w*x+b=0



The challenge



Mission
Provide scalable data mining algorithms.

©

ttiont




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
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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
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eda-linked group claims Baghdad bomb attacks
Reuters - Andrew Hammond - 2 hours ago

DUBAI (Reuters) - An al Qaeda-linked group has said it carried out the twin suicide bombings

granh.co.ux  that killed 156 people in Baghdad on Sunday and revived doubts about security in the run-up

to Iraq's elections in January.

Video. Too early for US to withdraw from frag RT
ida linked group claims Baghdad attacks The Associated Press

Aljazasra.net - BBC News - Sky News - Washington Post - Wikipedia: 25 Octobar 2009

all 3.834 news articles » Y Email this story

Obama vows no rush on Afghanistan
BBC News - 3 hours ago
US President Barack Obama has said he will “never rush” a decision to send more troops to
Afghanistan, as he comes under pressure to set out a new policy.
Video: Obama resists pressure on Afghan war strateqy - 27 Oct 09 Al Jazeera
Obama refuses to rush troops decision ABC Online

o ers India - The Associated Press - AFP

all 1,665 news articles » WEmail this stor

Karadzic court case due to resume

BBC Mews - 1 hour ago

The genccide and war crimes trial of former Besnian Serb leader Radovan Karadzic is due to
resume in The Hague, a day after it was adjourned.

[ Video: Karadzic is a surropate Milesevic in The Hague g RT

Karadzic snubs his war crimes trial..but it will go shead without him Mirror.co.uk

VTR IETE flcpric Times - The Associated Press - Independent

mail this stor

all 1.214 news articles » ™
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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.
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Your typical machine learning project






Data volume

Static core
user data

User User

%% actions transactigns;..

Data quality






Accuracy

frue positive +true negative
true positive+ false positive + false negative+ true negative

ACC=

e Problems:
 What If class distribution is skewed?




Precision/ Recall

true positive
true positive + false positive

Precision=

true positive
true positive + false negative

Recall =

* Problem:
* Depends on decision threshold.




ROC Curves



ROC Curves
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AUC — area under ROC

True orange rate

) o
) o

A

>

*

False orange rate



You want to check quality against real usage.
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(Thanks to Thilo for helping set up the
cluster, Thanks to packet and masq
for two of the three machines.)
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November 16, 2005 [phi
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WARNING

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



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




user@mahout.apache.org

dev@mahout.apache.org
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Image by: Patrick McEvoy

Interest in solving hard problems.
Being part of lively community.
Engineering best practices.

Bug reports, patches, features.
Documentation, code, examples.



Register with

geecon 12

to get a 10% discount.

Uran_ia
Berlin

June 4-5
013

Image thanks to Philipp Kaden



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



user@mahout.apache.org

dev@mahout.apache.org
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Image by: Patrick McEvoy

Interest in solving hard problems.
Being part of lively community.
Engineering best practices.

Bug reports, patches, features.
Documentation, code, examples.






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



New requirements:

 Find deficiencies In
online reviews

* Find preferred
features online

Data based features:

e Link to external
content.

e Show what I'm
Interested In based on
my social network.



wwznce ) Jo GNIENGE  BEs” i
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Im%e bylfravleinschilier: http://www.flickr.com/photo iller/4702688723/



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.




Java API

Pipes C++ API
Streaming

Dumbo for Python

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

Google code Protobuf @ e o Use custom visualization.

Export to file format
compatible with your
favourite graphing tool.

AP ACH |TEM
FSARSE

N[ HYPERTABLE




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111
	Slide 112
	Slide 113

