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Agenda
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What is machine learning all about?
* The mission of Mahout.

Let's get to work:

- Grouping data into topics.
- Assigning data to pre defined categories.
- Recommend items to users.

Example applications!
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Problem setting

 Huge amounts of data at our fingertips.

Web pages

Mail archives Pictures tagged with topics

Search engine logs
Wiki collaboration data Source control logs

_ Information on proteins
News articles

Corporate job postings

_ Social network graphs
Traffic data Tagged and rated videos

* Need means to deal with all the data.
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Problem setting

 Nature generates data. + Archimedes generates
model.

Density of Object _
Density of Fluid

Weight
Weight — Apparent immersed weight
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Problem setting

 Nature generates data. * ML generates models.

class +1
w*x+b>1

eparating hyperplane
w*x+b=0




(

MAHOUT

Dataset sizes.

» Dataset usually are huge.

Solution one: Use only a sample of the data.

- Problem: Not all information in the data is used.

Solution two: Use all the data.

- Problem: Takes too long on one machine.

Our Solution: Use multiple machines.

- Handle all data, but process in parallel.



Our mission 'ﬁt
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» Build data (text) mining algorithms that are scalable.
» Context:

Hadoop — one way of parallelizing algorithms



Once upon a time ‘x
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 How it all began:

- Summer 2007: Crazy developers needed scalable ML.
- Mailing list and wiki followed quickly.

» Rather large community even before project start.
e 25.01.2008: Project Mahout launched.
* Today: Mahout @ FrOSCon.
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Who we are

Grant Ingersoll
Lucene PMC

Dawid Weiss

Carrot? Otis Gospodnetic

ot [ Lucene
Karl Wettin
Lucene
Erik Hatcher
Lucene
off East Ted Dunning Isabel Drost
€1 Eastman The Veoh guy (that would be myself)

Welcomel!
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_Types of learning tasks
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* Supervicody . Unsupervisedl I:I

e.g. Classificat
| \Luﬁ e.g. Clustering
« Seini Supervised ‘ \‘—I




Template for learning
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Get the data.
Transform data to machine understandable form.

Choose an appropriate algorithm based on problem.

Search for best parameters.

Combine features, found parameters, and algorithm.



Template for learning

 Get the data.
e Transform data (Creatures!!lie understandable form.

* Choose an appropriate algorithm base 1 problem.

No single best

e Search f ~st narameters.
Evaluate.

« Combine icalures, found parameters, and algorithm.



(

MAHOUT

Clustering

 Example problem setting:

- What you have: Huge amount of mails, say Debian lists.
- What you want: Mails grouped by common topic.

» Algorithms so far: K-Means, Canopy, Mean Shift,
Hierarchical.
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Clustering

1) Gather the mails (e.g. from the archives).

2) Find a way to generate vectors of mail properties.
« Mailinglist ID.

Length of the mail.

Parse the text and make features from word occurence.

Parse the subject line and make features from words.

3) Apply some clustering algorithm to data vectors.



Clustering — step 2
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 Each mail is a point in high dimensional space.

alpha 4

roscon
zero One of your mails:
length

>

 Each feature is one dimension.L_ o
IS

* k-Means: Group points that are close to each other.
 Meaning of “close” depends on use case.

o

5»—

—— o OO



(

MAHOUT

Clustering — step 2

 Common text feature generation schemes:

* One binary dimension per term.
 TF — Each dimension counts term occurrences.
* TFIDF — Weighted number of terms.

» Specific features depend on your application.



Clustering: k-Means — step 3
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* Choose how many clusters/topics you seek (k).
* Choose arbitrary centers.

* Choose your definition of “closeness”.

Repeat:

— Assign each point to its closest the center.
- Use the mean of the point groups as new center.

Until assignment stable.



Clustering: k-Means — step 3 “op
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Clustering: k-Means — step 3

MAHOUT

» Distributed version:
» Assign points to clusters in parallel.
 Recompute centers with as many nodes as clusters.



Points for optimization ﬁ:
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Representation of objects as feature vectors.

Definition of “distance” of vectors.

Definition of cluster center.

Starting points.
* k-Means trivial but not necessarily best algorithm.
« Evaluation: Usually against gold standard.



Points for optimization ‘EE
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Representation of objefeatures teature vectors.

Definition of “clistance” of vectors.

» Definition of ter,center.
Parameters.
» Starting pc
* k-Means trivial but not necc bestaigorithm.

No single best.

« Evaluation: Usually against goic ctandard.



Classification
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 Example problem setting:

- You have: Set up a search engine.
- You want: To index pages of your favorite topic.

» Algorithms planned: Nalve Bayes, logistic
regression, SVM.



Classification
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1) Gather web pages.

2) Manually assign labels “off-topic” and “on-topic”.

3) Generate vectors of web page properties.
* Parse the text and make features from word occurence.
» Length of web page.

4) Train some classification algorithm to labeled data.

5) Apply the trained algorithm to new incoming data.



Classification
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 Each web page is point in high dimensional space:
alpha 4

1
roscon
Zero One of your mails:
length

>
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» Classifier learns properties relevant for your topic.
* \Which properties are selected depends on labels.



Classification: Naive Bayes )
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e Sequential version:

- For each label count terms per class.
- Create model that represents label and feature counts.

1 1
p(C|Fy, ... F,) = ZP(C) [[»(Fi|C)

e Distributed version:

- Counting feature occurences for each label.



Points for optimization ‘x

MAHOUT

* Representation of objects as feature vectors.
» Selection of labeled training data.
* Naive Bayes easy, but not necessarily best:

SVM
Logistic Regression
Perceptron
Winnow

Rocchio



Points for optimization ‘EE
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* Representalion of objefeaiures teature vectors.

¢ SeleC *u training data.

Parameters.

* Nalve BEaycs casy, but not necessarily best:

SVM
un
Perce{No'single best algorithm.
Winnow

Rocchio
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Recommendation Mining

 Example problem setting:

- You have: A video sharing web service + terabytes of log
files of user interactions.

- You want: Recommend users videos they might like.

* Integrated: Taste




Recommendation Mining o
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1) Gather user interaction logs.

* For each user store which videos the user watched.
* For each video store additional information (year, actors...)

2) Create feature vectors from additional information.
3) Recommend videos based on:

» Similarity to the videos the user watched.
* Videos other users with same preferences watched.



Points for optimization ‘EE
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» Use video ratings as additional information.

Find additional video information.

Use implicit user feedback:

- How long/often did the user watch the video?
- Did the user recommend the video to others?

Definition of user similarity is up to you.

Definition of video similarity is up to you.



Points for optimization ‘.'Z
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 Use video ratincs as additional information.

 Find additione 0 information.

* Use imp.! Features oA
- How long user watch the video?
- Did the usei recomnicinc the video to others?

Definition of user similarity is up to you.

Definition of videC parameters/ 's UP tO you.
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Initial Mahout goals

° Clustering (k-Means,Expectation Maximization, Mean Shift, Canopy,
Hierarchical Clustering).

e Classification (Naive Bayes, Logistic Regression, Support Vector
Machines).

« Recommendation mining (Taste).
o Regression (Linear Regression).

° Dimensionality reduction (Principal Components Analysis,
Independent Components Analysis, Gaussian Discriminative Analysis).



MAHOUT

GSoC @ Mahout

* Genetic Algorithms for Mahout

- Several ways to parallelize.
- Good for complex problems.

* Naive Bayes and Complementary Naive Bayes.

- Classification algorithm.
- Scale well to large amounts of data.
- Straight forward to parallelize.

 Two advisors: Mahout + University.



Example Applications 0 5

MAHOUT
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| Top Stories Olympics
The Powerful #1 C
World Johnson ends gold drought with Olympic win in balance
am
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= T [ —— SpamAssassin
| Elections US gymnast Shawn Johnson had a big smile and a gold medal at
- " the end of Tuesday’s balance beam. B EING | Jerry Seinfeld SpamAssassin Home Home News Wiki Download FAQ Docs Lists Tests
| ScifTech always says that the silver medal at the Olympics has to be the
| Entertainment worst one.
Isi @ Video: Olympics 08: Johnson, Liukin Take More Medals
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ost Popular City S . : N :
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Learn from access patterns ) )

Lays ul weoe

Hours
Who:
Countries
= Full list
=l Regions
= Cities
Hosts

= Full list
= Last visit

= Unresolved IP Address
Authenticated users
= Full list
= Last visit
Robots/Spiders visitors
= Full list
= Last visit
Nawigation:
Visits duration
File type
Viewed
= Full list
= Entry
S Exit
Operating Systems
= Versions
= Unknown
Browsers
= Versions
= Unknown
Screen sizes
Referrers:
Origin
= Referring search engines
=l Referring sites
Caarch

Reported period:

Reported period
First visit
Last visit

Viewed traffic *

Not viewed traffic *

Summary
Month Aug 2008
01 Aug 2008 - 00:17
20 Aug 2008 - 05:06
Unigue wvisitors Number of visits
584 913

(1.56 visits/visitar)

* Not viewed traffic includes traffic generated by robots, worms, or replies with spe

Monthly history

||JU|||U||| likd

an Feb Mar Apr May J
2008 2008 2008 2008 2008 2

vonth | \ikre | v
Jan 2008 1775 3018
Feb 2008 1581 2836
Mar 2008 1749 3447
Apr 2008 1832 3465
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Learn from access patterns

* Input: Files containing server access logs. = =

« Some interesting tasks:

- ldentify user groups based interest in topics on site.

- Adjust navigation to rules such as: “People who visit
Debian and Mac Book pages also visit the refit pages”.

- Show different sites to potential developers compared to
visitors that are users seeking help. —

» So far, a lot is done manually. 2=




Clustering news stories

e

|Tnp Stories Olympics
World
| u.s.

| Business

!.-'-_'_
| Elections China Daily

| SciTech

| Entertainment

| Sports
>Olympics___
| Health

| Most Popular

Bl Mews Alerts

RSS | Atomn
About Feeds

Mobile Mews

Canoe.ca

About
Google News

Johnson ends gold drought with Olympic win in balance
beam

Kansas City Star - 31 minutes ago

LIS gymnast Shawn Johnson had a big smile and a gold medal at
the end of Tuesday's balance beam. B EUJING | Jerry Seinfeld
always says that the silver medal at the Olympics has to be the
waorst one.

Fideo: Olympics 08: Johnson, Liukin Take More Medals
AssociatedPress

lowa's silver belle spins gold Minneapolis Star Tribune

Seattle Times - The Associated Press - USA Today -

Kansas City Star

all 2,969 news articles »

The Making Of China's Olympic Golden Age

CBS News - 43 minutes ago

China is ohsessed with Olympic gold that it is training 200000
handpicked kids in state-run sports boarding schools. (CBS) CBS
Mews staffers file insider impressions and share their experiences
throughout the day.

Americans' necks full of Clympic medals, but precious few are gold
Dallas Morning News

Chinatown aets a lift from Beiiing Clvmeics San Francisco Chronicls

\
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Clustering news stories

W=
|Tnp Stories Olympics
World Johnson ends gold drought with Olympic win in balance
| us. beam
| Business 3 Kansas City Star - 31 minutes ago
I Elections LIS gymnast Shawn Johnson had a big smile and a gold medal at
i e el the end of Tuesday's balance beam. B EUJING | Jerry Seinfeld
| SciTech always says that the silver medal at the Olympics has to be the

| Entertainment

| Sports an, Liukin Take More Medals

|ldentify emerging -
hot topi f nneapolis Star Tribune
| Health OL IOPICS Trom NEeWS, p.cs - usa Today -
| Most Popular
all 2,000 liews aiucies »
R News Alerts The Making Of China's Olympic Golden Age
RSS | Atom CBS News - 43 minutes ago
Ahout Feeds China is obsessed with Olympic gold that it is training 200000
handpicked kids in state-run sports boarding schools. (CBS) CBS
Moakile News Mews staffers file insider impressions and share their experiences
Canoe.ca throughout the day.
About Americans' necks full of Clympic medals, but precious few are gold
Google Mews Dallas Morning News

Chinatown aets a lift from Beiiing Olvmpics San Francisco Chronicle

\
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Mail filtering ) )

*‘\"‘

SpamAssassin

MAHOUT

The Apache

The Powerful #1 C

SpamAssassin Home Home News Wiki Download FAQ Docs Lists Tests

Note

This is the home page for the open-source Apache SpamAssassin Project. T

numerous prepackaged versions for Windows, commercial versions, ant
front-ends.

If you were sent here because you received an e-mail message which was me
SpamAssassin, please read this page.

I mbmed Kl sssres




Mail filtering — Special problems
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* Spam mails change over time: Adapt to filters.

- Images that contain the text.
- Text is modified.

 What is spam for me, might be ham for you.
» Usually users are not willing to provide labels.

ckaged versions for Windows, commercial versions, anc
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Family Filter: ON
Related: barack obama obama berlin bush the one obama obamasong p

Videos Channels Groups People Deta
1-20 of 1478 1 234|582
Sort By Search results for "obama"

GIESREE|Ee=yt Clinton/Obama: Monica --The

Debate for the Black Vote (Pal ...
Monica's name comes up in PART 3
of "Clinton/Obama: The Debate for
the...

Maost Popular

Most Recent

¥ Added o

01:44
All Time
Today Obama Mania Manchester Part 3 i :
o Aren Barack Obama's initial & alcannist
hisgtEEk pre-presidential election foray into d
This Month Mew Hampsh...

¥ Run Length

Time 0 - @ min
Obama Mania Manchester Part 2 s
Barack Obama's initial (& alcannist
pre-presidential election foray into a

0 5 204060 e

et )

Mew Hampsh... . Ente
¥ Category
All
Gl ) Obama Mania Manchester Part 1 | ;
Anime Barack Obama's initial G aleannist

d: 1 yeal
i Ente

pre-presidential election foray into a3

Autos & Vehicles Mew Hamnsh...




Recommend videos

[pbama

Family Filter: ON

Related: barack obama obama berlin bush the one ocbhama obamasong p
Videos Channels Groups People Deta
1- 20 of 1478  BEIEI B A E
Sort By Search results for "obama"

Most Relevant
Maost Popular

Most Recent

¥ Added
All Time

Wk A

Today
This Week
This Month

¥ Run Length
Time 0 - @ min

0 5 204060 e

et )

¥ Category
N e
Animation
Anime

Autos & Vehicles

Clinton/Obama: Monica --The
Debate for the Black Vote (Pal ...
Monica's name comes up in PART 3
of "Clinton/Obama: The Debate for
the..,

BriteThal

Obama Mania Manchester Pad ©
Barack Obama's initial
pre-presidential election £
Mew Hampsh...

s Into

.ina Mania Manchester Part 2
sarack Obama's initial
pre-presidential election foray into

m alcannist

1 yeal

Mew Hampsh... . Ente
: 359
= Weaoh.
Obama Mania Manchester Part 1 ___ ;
Barack Obama's initial & slcannist
pre-presidential election foray into 401 yean

MNew Hamnsh. .. : Ente

Provide ratings,
where unavailable,
infer from usage.
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Recommend videos S
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Family Filter: ON
Related: barack obama obama berlin bush the one obama obamasong p

Videos Channels Groups People Deta

1-20 of 1478 1 234|582

:Z':I“ant Search results f0|.' "obama" . PrOV|de ratlngS,
Clinton/Obama: Monica --The .
Debate for the Black Vote (Pai... Where u naval Iable,
infer from usage.

Ly Brite THas

Maost Popular
Monica's name comes up in PART 3
of "Clinton/Obama: The Debate for
the..,

Most Recent

¥ Added g
All Time

Obama Mania Manchester Pad ©
Barack Obama's initial
pre-presidential election ", into
Mew Hampsh...

Today
This Week

Categorize This Month
Content. ¥ Run Length

Time 0 - @ min

.ina Mania Manchester Part 2 ool 5
0 5 204060 = sarack Obama's initial G aleannis

Hﬂ pre-presidential election foray into 1 yeal

Mew Hampsh... Jor Ente
¥ : 359
categur" ..... Veoh.
: 09:56
|
Sl A Obama Mania Manchester Part 1 o ;
Anime Barack Obama's initial G aleannist

d: 1 yeal
+ Ente

pre-presidential election foray into
MNew Hamnsh...

Autos & Vehicles




Recommending RSS feeds ) )

=B PE G 2250 B Find in page sea R, Google sear o

# AmphetaDesk 0.93.1 I

G2 8 herp:/127.0,0.1: 8888/

* [& 100% |»

TOUrTENnET
Your ramng? | v

Your ratng? ¥

Sulbrnit ratings

[Vourramng? =

L R T 1 T Y G TR e

MIT Open Courseware with 500 Courses

Free Software for Politics

ASR355: AmphetaRate personalized recommendations [XML |
i Last Downloaded: 2002-09-3021:12:13. =

Why We're Spending Valentine's ‘Weekend at an Anti-War Rally My wife and [ like
to take " mini-vacations” - our term for long weekend getaways to nearby cities. This
year, since Valenting'...

Predicton: good

Recommended by user: VEB298.

ftem on channel: hop:/fwwrw kuroShin org/ackend rdf (4 dd channely

AmphetaDesk - Latest News
@ Last Dovnloaded: 2002-08. 25 21116028, — &

Amphetalesk w0.92.1 is Mow Awvailable Released on October 315t 2002, this version

arrives due to the results of a gentieman’s poli on the amphetadesk-discuss mailing

list concerning larger or quicker releases (quicker releases are preferred).

AmphetaDesk v0.93.1 includes a junkload of bugfixes, shurs down some possible

security issues, and features some minor tweaks and twiddles, Due to some of the

security improvements, [ consider this a required upgrade. Get it now or check out
at's New.

Stay Up To Diate with the Amphetaliesk Community, By joining the amphatadesk-
discuss mailing list, you'll be able to keep up to date on the newest happenings in the -

\
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e Input:
- List of RSS feeds.
- Maybe ratings for feeds.

e Task:

- Get me the latest and
greatest that | like.



Recommend new papers “on)
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e Input:

| Advamend Gaiings

e - Alist of papers | like.

Fous on:

[ Pathalogic Functian and Dise: 18] 5

Baarch sirategy . cosnmve 1 m&lmum

Braran  nennriE o oee ——\neuradegherstic

) broad ~ DEGENERATIVEDISEASES. — weication —

T : - aybe my own papers.
Scincal Trik /Weuriogical Diggrders

# inmreet / Damiw \ @

¥ weding

= Dementia wiimi_\l:uule‘; \\

L _>-gyihoiog

BTN . R
= \ T—

e T

= - List of new publications.
e Task:

G . I I
euradagereration Page:1of 10 Fesuts: 14,118
abnonmal irvoure.
ik Toctors, |* s - ldiopathis Parkinson's dissass [IPD) and Alzhelmers cisease (AD) e common neursiogis disesses of sld age . Parkinaen syndrome is sasy I -

CHS Diseass v .. Wrecogniza ever at an.. eTams o alow down progression of hese disaases. During 22 yeams, wa identiad aix patients wha nad clinical fastures
- of parkinsenism and damentia and who atauionsy hed both IDF and AD and 20 padants without camantia

—
~ Intoxkation
Dyskinesias "

Depressions

| Progressis Supra.
cinkal syndrame

COGNITVE IMPARN... Aaaal Fraguancy:
CELLLOSS

J Intrrkoartion

misvance @ date  Lengtn; EXTTDETT  show source info AAA

ulalufutulalalalufoguiniufulnjol




Provide debugging help ) )
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Tasks | Error Log Progress‘ + — O
Action | Symbal | File | Suppork | Confidence | ~

ADD_IN  BirdieProcessor.java ‘softevo-testl,, \birdie\BirdieProcessor . java 4 0.3333 ¢

CHS ~usagel) ‘\softevo-testl,. \birdie\Birdie. java 4 0.3333

DEL_IM  URLUEls.java ‘softeva-test, . \utifURLUE]S . java 3 0.25 =
ADD_IM  URLUEs. java ‘softeva-testl,, \utifURLUE]S . java 3 0.25

H& reprocessFile(String, BirdieProcessar) ‘softeva-testh,. \birdie\Birdie. java 3 0.25 B |
Ha raclosel) ‘softevo-testl, . \birdie\BirdieProcessor . java 3 0,25

ADD_IN  ArrayUtils.java ‘softevo-testh,, okl ArrayUtils, java 2 0.1666 bt

“}oelse {
J¢ recover persistes source poth
#fikrles = FechedrRurtiscfeth (o

1
Fibarm entrieeg
]
3 = [nan-Javadec)
= puzlic IHuntimeClasspothlntry[] resoleel]
List o1l = new dreaylist{entries. lam

for {inkt 1 = &; 1 < enktries.length; -
aniteh Cemtries[il.eetTine(ll {
coge [AunkiseClasspabhEnkry.

¥ @ proje salves i
all addfentrieslilh;
breok;

cose [RuntireClasspathEntry.
TRunk irw Class puthE nk rpd
Etring tyoeld = entry.gi
IRuntireClasspathEntrp[]
iF CeypoTel aguulafinfeul

eROSE: Guiding Programmers in Eclipse:
http://www.st.cs.uni-sb.de/softevo/erose/




Provide debugging help ¥
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M k . h Tasks | Error Log Progress + — O
ar pleces t at are Action | Symbol | File | Suppork | Confidence | s
edited to ehter l;.“.DD_IN BirdieProcessor. java \softevo-test),.. . \birdie\BirdieProcessor. java 4 0.3333 :
g . CHS ~usagel) ‘\softevo-testl,. \birdie\Birdie. java 4 0.3333
DEL_IM  URLUEls.java ‘softeva-test, . \utifURLUE]S . java 3 0.25
ADD_IM  URLUEs. java ‘softeva-testl,, \utifURLUE]S . java 3 0.25
H& reprocessFile(String, BirdieProcessar) ‘softeva-testh,. \birdie\Birdie. java 3 0.25
Ha raclosel) ‘softevo-testl, . \birdie\BirdieProcessor . java 3 0,25
ADD_IN  ArrayUtils.java ‘softevo-testh,, okl ArrayUtils, java 2 0.1666 bt
1 else {
ik '\.:;'.-.» 'I‘.R.fl.i.'l-l.'.-\:l.ll['.\'l.ll
i
Fubarn et

eROSE: Guiding Programmers in Eclipse:
http://www.st.cs.uni-sb.de/softevo/erose/



Provide debugging help

Mark pieces that are

Tasks | Error Log Progress
Action | Symbal

| File

| Suppork | Confidence |

reprocessFile(String, BirdieProcessar)

‘softevo-testl,.,
‘\softevo-testl,..
‘softeva-testh, .,
‘softeva-testh, .,
‘softeva-testh, .,
‘softevo-testh, .,
‘softevo-testl,.,

\birdieiBirdieProcessor . java 4
\birdieBirdie. java
utifURLES, java
ubifURLELS, java
\birdieBirdie. java
\birdieBirdieProcessor, java

4
3
3
3
3
utilArrayUtils, java 2

0.3333 ¢

0.3333
0,25
0.z25
0,25
0,25

0. 1666

b
MAHOUT
+ — O

ed ited to ehter l;.“.DD_IN BirdieProcessor. java
g . CHS ~usagel)

DEL_IM  URLUKls.java
AOD_IM  URLUKS.java
CHG
Ha raclosel)
ADD_IN  ArrayUtils.java

1 else {

ik L f\.:r.-.wr.lt.rL Ahi
}-l- b

Mark pieces that are
related to bugs.

eROSE: Guiding Programmers in Eclipse:
http://www.st.cs.uni-sb.de/softevo/erose/
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Find new medications

Analyse the HIV virus to predict
drug resistancies.




Make job searches easier

Suche verfeinern

\ Anlagentechnik

|
\ Berater |
|

‘ Business

zeige alle 11 Filter
Region
‘Bonn [120] |
‘Trnisdnrf [&] |
‘Sieghurg [7] |

zeige alle 11 Fegionen

Tatigkeitshereiche

‘ Informationst... [112] |
‘ Technische Ta... [22 |
‘ Consulting & ... [18] |

zeige alle 11 Bergiche

Position

‘ Angestellter/... [145] |
‘ Gruppenleiter... 9] |
‘ Praktikant 4] |

zeine alle 8 Positionen

= . - = . =

nachste Seite

Hier kinnte Ihre Stellenanzeige stehen.

IS Engineer / Business Engineer
Arbeitgeber: Koerschgens GmbH in Bonn 01l

IS Engineer { Business Engineer t2work 15 Engineer f Business Engineer Nummer: AUS90062
Beschiftigungshbeginn: 01.01.2008 lhre Verantwortung Business Engineering und IT-Teilprojeldletungen i
Auftrag der Projektmanager, Business- und Systemowner. Reguirementengineering, -Management [...] m

| b | | ¥ Treffer in kKarke | | F &hnliche Angebaote | | ¥ Job merken

Sales Engineer (m/w)
Arbeitgeber: PWB-Buhlatec Industrieprodulte GmbH in Sankt Augustin 16.1

[...] Aktuelle Stelenangebate finden Sie hier: Sales Enginesr (miw) Elektroniker (miw) Sales Engineer {mh
lhren Aufgaben gehiren: Neuakguise von Kunden und die Ermittlung deren Leistungsprofils Betreuung de
bestehenden Kundenstamms Prasentation von technisch [...] mehr Info

| F Wb | | F Treffer in Karte | | F &hnliche Angebote | | ¥ Job merken

Sales Engineer / Vertriebsingenieur (m/w)

Arbeitgeber: personal total in Bonn 10

MAHOUT




Make job searches easier

Suche verfeinern

\ Anlagentechnik

|
\ Berater |
|

‘ Business

zeige alle 11 Filter
Region
‘Bonn [120] |
‘Trnisdnrf [&] |
‘Sieghurg [7] |

zeige alle 11 Fegionen

Tatigkeitshereiche

‘ Informationst... [112] |
‘ Technische Ta... [22 |
‘ Consulting & ... [18] |

zeige alle 11 Bergiche

Position

‘ Angestellter/... [145] |
‘ Gruppenleiter... 9] |
‘ Praktikant 4] |

zeine alle 8 Positionen

= . - = . =

Hier kinnte Ihre Stellenanzeige stehen.

IS Engineer / Business Engineear

Arbeitgeber: Koerschgens GmbH in Bonn 01l

IS Engineer { Business Engineer t2work 15 Engineer f Business Engineer Nummer: AUS90062
Beschiftigungshbeginn: 01.01.2008 lhre Verantwortung Business Engineering und IT-Teilprojeldletungen i
Auftrag der Projektmanager, Business- und Systemowner. Reguirementengineering, -Management [...] m

| b | | ¥ Treffer in kKarke | | F &hnliche Angebaote | | ¥ Job merken

Sales Engineer (m/w)
Arbeitgeber: PWB-Buhlatec Industrieprodulte GmbH in Sankt Augustin 16.1

[...] Aktuelle Stelenangebate finden Sie hier: Sales Enginesr (miw) Elektroniker (miw) Sales Engineer {mh
lhren Aufgaben gehiren: Neuakguise von Kunden und die Ermittlung deren Leistungsprofils Betreuung de
bestehenden Kundenstamms Prasentation von technisch [...] mehr Info

| F Wb | | F Treffer in Karte | | F &hnliche Angebote | | ¥ Job merken

Sales Engineer / Vertriebsingenieur (m/w)

Arbeitgeber: personal total in Bonn 10

MAHOUT

whets - Find job postings
he internet.




Make job searches easier

\
J

)

MAHOUT

Suche verfeinern

\ Anlagentechnik

\ Berater |
‘ Business |

zeige alle 11 Filter

Region

' Bonn [120] <+
[s1 <
ukd

zeige alle 11 Fegionen

‘ Troisdorf

‘ Siegburg

Tatigkeitshereiche

‘ Informationst... [112] |
‘ Technische Ta... [22 |
‘ Consulting & ... [18] |

zeige alle 11 Bergiche

Position

‘ Angestellter/... [145] |
‘ Gruppenleiter... 9] |
‘ Praktikant 4] |

zeine alle 8 Positionen

s ¥ - w

whets - Find job postings
he internet.

Hier kinnte Ihre Stellenanzeige stehen.

IS Engineer / Business Engineear

Arbeitgeber: Koerschgens GmbH in Bonn 01l

IS Engineer { Business Engineer t2work 15 v=r f Business Enginesr Mummer: AUS90062
Beschiftigungsheginn: 01.01.2008 lhre Verarowo, Susiness Engineering und IT-Teilprojeltletungen i
Auftrag der Projektmanager, Business- und Systemowne, “Uirementengineering, -Managemenrt [...] m

| b | | ¥ Treffer in kKarke | | F &hnliche Angebaote | | + Job mern._—I

Automatically extract:
Sales Engineer (m/w) Place, title, date...

Arbeitgeber: PWB-Buhlatec Industrieprodulte GmbH in Sankt Augustin 16.1

[...] Aktuelle Stelenangebate finden Sie hier: Sales Enginesr (miw) Elektroniker (miw) Sales Enginesr (mh
lhren Aufgaben gehiren: Neuakguise von Kunden und die Ermittlung deren Leistungsprofils Betreuung de
bestehenden Kundenstamms Prasentation von technisch [...] mehr Info

| F Wb | | F Treffer in Karte | | F &hnliche Angebote | | ¥ Job merken

Sales Engineer / Vertriebsingenieur (m/w)

Arbeitgeber: personal total in Bonn 10




Make job searches easier ) )

Group by
categories.

MAHOUT

Suche verfeinern

‘ Anlagentechnik

Berate | o2 s 26wkl Find job postings
| ne internet.

‘ Business

zeige alle 11 Filter

Hier konnte lhre Stellenanzeige stehen.

Region
‘ Bonn [120] | IS Engineer / Business Engineer
. 3 ) ; 01.
[ Ysdorf [£] | Arbeitgeber: Koerschoens GmibH in Bonn [
4 - IS Engineer { Business Engineer t2work 15 ~=r f Business Engineer Nummer: AUS90062
| Sleghurg (71 | Beschaftigungsbheginn: 01.01.2008 lhre Verarowo, . Business Engineering und IT-Teilprojeltletungen i
zeige alle 11 Regionen Auftrag der Projektmanager, Business- und Systemowne, . suiremertengineering, -Managemert [...] m
o . . | F Weh | | F Treffer in Karke | | F Ahrliche Angeboke | | F Job mern_—|
Tatigkeitshereiche
Informationst... [112] | Automatlcal Iy eXtraCt
Tec  neTa. (o) |  Sales Engineer (m/w) Place, title, date...
‘ Consulting & .. [18] | Arbeitgeber: PWB-Ruhlatec Industrieprodulte GmbH in Sankt Augustin 16

[...] Alktuele Stelenangebote finden Sie hier: Sales Engineer {miw) Elektroniker (miw) Sales Enginesr (mh
lhren Aufgaken gehdren: Neuakguise von Kunden und die Ermittlung deren Leistungsprofils Betreuung de
kestehenden Kundenstamms Prasentation von technisch [...] mehr Info

zeige alle 11 Bereiche

Position

‘ Angestellter/.. (145] | | » Weh | | F Treffer in karke | | ¥ Ahnliche Angebote | | ¥ Job merken
‘ Gruppenleiter... [49] |

‘ Praktikant [41 | Sales Engineer / Vertriebsingenieur (m/w)

zeioe alle 8 Positionen Arbeitgeber: personal total in Bonn 10




ldentify intrusion patterns ) )
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 |nput logs for:

Bl Edt Montor Tooks Holp

Alerts Alert Severity et By Pty vo) - N O rm a I u Se rS .

_ “ ﬂ? — Detected attacks.
§ == - » Task:

BB & 8
B % 8 &

g

e (13 P

i

e

S P ] Altack Type ] Deatinaon P Timestamg 1 Signatuse 1D
EE-MSC Serverstalus access ]
I SCAN Proy (3084 stempl

shinabion Unmneachable (C O20N200% 1902601 82
L SCAN Pray (2000} aefmgl

o - Given live logs, alert me,

L WEB-WEBC geever-slalus artens 1 20112004 1902436 T

L CMF Destin aion Uniescnab 02012005 19:74:08 "
L ICMP Destinabion Unigachab OROI005 192409 14 . . .
mewm If someone Is attackin
L CMF Destinabio 1ERCn Ak V2005 162403 4
L HCMP Degtinalion Unreachab 12005 153402 14 -
L ICMP Destinalion Unneachabs 1
' ICMP Destination Unteachabie (C 4
L SCMP Destination Linmgachabse (C 14
L stination LUnmachabie (C 2005 197355 14
L nation Linniathabie (C 005 193345 18
Destination Unmeachable (C 2004 19:73.53 14
L SCMP Dewtinafion Unnkachabis (C 2004 143362 14
" CMP Dedtnalion Unieschabie [ {2005 192352 14 -

Conmecied o Dalabase,




Learn search rankings ) 5

MAHOUT

sproos @ @ Veb Qi ERNGEN 0"— Tags e.;‘_, Us
* |nput:
n p u . Web Search: [linux |[ search

The Weh (® Pages in English

- User votings.

=

W |

— CIICkS On SearCh reSUItS Ubuntu Dedicated Servers

Dedicated Servers Give You Control. Load the Mewest Ubuntu. Order Mow.
Sponsored by httpdwww ServerPronto. comfubuntu

- Query refinement logs. Linux Device Software

Customize your Linux device today! Visit Handango to learn how.
Sponsaored by http:/hwww. Handang

® TaS k : Linux.com=

L _3_ Enterprise Linux resource with news, software, documentation, and infarmatio
S http:/fwww linux.com/ [meore details]
Like it € Last Vote: voteman | O comments £ |

- Create a perfect ranking. =

Linux - Wikipedia, the free encyclopedia=

L _1__ Linuxis one ofthe most prominent examples of free software and open source
VOLES creator of the Linux kernel. See also: History of Linux ...
Llike itl dia.orgfwiki/Linux [more details]

2 votes total

@ Last Vote: romaniagunoy | 0 comments \_;) | @

Linux Kernel Archives =

A _1. s The primary site forthe Linux kernel source.
VOES http:fwewew . kernel.ora/ [more details]
Like il @ Last Vote: E mortonfox | O commerts £ |

G votes total



Aggregate information

* |nput: e.g. data found in
- Social networking sites.
- Regular search engines.
e Task: find information

- About some person.
- About a company.

First Name or Initial
isabel

Social Networlks

Linked ). IMD

2 Results 0 Results

Software
Engineer at
Meofonie GmbH
Germany

=i lJ

Dive Deeper

Refine your Results

Where 'zat? ---
‘zat 2357 -

‘zat old? ---

Isabel Drost

Middle Mame or Initial

g myspace’

0 Results

Last Name

drost

0 Results

0 Results

\

N0 )
MAHOUT

Keywords

WIKIPEL

0 Result

Refine by conce

0cDB885b4 apache apachecon dblp db ind

(Y <l

handen van wil hello jeff eastman last edited links

henze reconfigurable architectures spam

http:/ /fwww.naymz. com/ search/isabel/ drost/ 220447

froscon2008: Isabel Drost

http://programm. froscon.org/ 2008/ speakers/201 . en.html

scheffer wrote

=il

il
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Convert handwritten text

* |nput:
- A handwritten text.
e Task:

erdey o,
T . >

- Convert to (machine-)
readable form.

T

. B’.’wﬂ- P
/!
b, @

o o
s Ut s M/zi:f Do 1 Ioferede
"91'?'/) '.m-drﬁ 1 M/} l‘kv- [ e ] ""“"ﬁ."

et brgpbgforned s 78



(

MAHOUT

Conclusions

We are at the beginning.

High demand for scalable machine learning.

We need You —

- Your enthusiasm.

- Your mathematical knowledge.

- Your proficiency in or will to learn Hadoop.
- Your interest in understanding Your data.

mahout-dev@apache.org mahout-user@apache.org


mailto:mahout-dev@apache.org
mailto:mahout-user@apache.org

Some advertising

MAHOUT

Berlin - 8" of September at 5p.m.

newthinking store Berlin
Tucholskystr. 48

Hadoop User/Developer Meeting Germany



MAHOUT
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