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Data science is a discipline that incorporates varying elements
and builds on techniques and theories from many fields,
including Math, Statistics, Data Engineering, Pattern Recognition
and Learning, Advanced Computing, Visualization, Uncertainty
Modeling, Data Warehousing, and high performance computing
with the goal of extracting meaning from data and creating
data products.

Data Science seeks to use all available and relevant data to
effectively tell a story that can be easily understood by non-practitioners.



uzzwords by photomic

z mé‘gm en at Berlin B
- m T



Trends

Explore trends

Hot searches

Search terms »
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Web Search Interest: servlet, django, node.js. Worldwide, 2004 - present. 3§ g -

Interest overtime
The number 10 represents the peak search volume +| News headlines Forecast |7
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Get Mendeley = What is Mendeley?  Papers | Groups ‘

Groups in Computer and Information Science

In this discipline: 9,942 groups

Computer and Informaticn Science |« .:: Groups

Future of Science
An open group to collect and discuss articles around the future of science, peer review,
open access, and science 2.0/ 3.0 ideas.

bp-en Am&ss open murﬂe._._f {.:._put:-l.i.shing_ Science2.0 |

J&p Join group i Follow group 226 papers -

Machine Learning Basics
Collection of papers describing basic algerithms and topics in machine learning, with
applications in computer vision and natural language processing.

iiéwsian. l.\ji-eh-.r-:-r.h.s_* Glassrﬁers ! Machine i_.earn-ing.:' 4 Statlstn:s

ot Join group i1 Follow group 948 papers -

Pgttgft Knowledge Management

Groups 1 = 20 of 9,941 in Computer and Information Science Prev4 1 2 3 ___498 F Next

T30 members

636 members
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Image by jasondevilla
http://www.flickr.com/photos/jasondv/91960897/



How a linear classifier sees data

class +1
W¥*X+b>1

clagse -1 U

* = O
wrx+b<-1 eparating hyperplane

w*x+b=0



Image by ZapTheDingbat (Light meter)
http://www.flickr.com/photos/zapthedingbat/3028168415



http://www.flickr.com/photos/zapthedingbat/3028168415
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Image by Thilo Fromm
https://plus.google.com/photos/102813492714620417611/albums/5781077220806954385/5781079983265400098
#*tTaken in Yosemite Park 2011.
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> head(diamonds)

carat
1 0.23 Ideal
2 0.21 Premium
3 0.23 Good
4 0.29 Premium
5 0.31 Good
6 0.24 Very Good

E
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SI2
ST1
VS1
VS2
SI2
VVS2
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55
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cut color clarity depth table price
61.
59.
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63.
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.31
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Ggplot2 examples courtesy of Stefan Pohl.



> summary (diamonds)

carat cut color clarity depth
Min. :0.2000 Fair : 1610 D: 6775 ST1 :13065 Min. :43.00
1st Qu.:0.4000 Good : 4906 E: 9797 VS2 12258 l1st Qu.:61.00
Median :0.7000 Very Good:12082 F: 9542 SI2 : 9194 Median :61.80
Mean :0.7979 Premium :13791 G:11292 VSl ¢ 8171 Mean :61.75
3rd Qu.:1.0400 Ideal :21551 H: 8304 VVS2 : 5066 3rd Qu.:62.50
Max. :5.0100 I: 5422 VVS1 : 3655 Max. :79.00
J: 2808 (Other): 2531

Ggplot2 examples courtesy of Stefan Pohl.



Width[cm]

Ggplot2 examples courtesy of Stefan Pohl.
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Ggplot2 examples courtesy of Stefan Pohl.
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Ggplot2 examples courtesy of Stefan Pohl.



> R
> library(ggplot2)
> head(diamonds)

> summary(diamonds)

> ggplot(diamonds, aes(x,y)) + geom point() + xlab('Width[cm]"')

> ggplot(diamonds, aes(x,y, color=color)) + geom point() +
xlab('Width[cm]"')

> ggplot(diamonds, aes(x,y, color=color)) + geom point() +
xlab('Width[cm]') +facet grid(clarity ~ color, margins=T)

Ggplot2 examples courtesy of Stefan Pohl.



€D [ e 50

Uk R and Mitea Kew,

i Srun LY T the S1seln

@ €5 £5B wannsee - ranienburg m IH] warschaues Strabe - Ublandsiralle Winesberge [T [T kramen Sualssndl (53 () g s el Sehimebck (Schorfhwida| 1] Socabus Skt 0ckeih (] [5T) Franichens i0der) rvass o asspartanion ask
@) ) sarkenfelde «- Semau [F] [TF] Pankow =+ Ruhiehen chasge af rrains options = =
& @D Sahtow Stadt == Hennigsdort [E] Mollendorfplatz = Krumme Lanke & (5 schmn 0 B e s e [F[F Zugang e Ramps suru den
EE} £E} Eriner - Dsthrews ua Mollendaifplats = Innshrucker Flatz Muh-gmmm wandises B Line of regiaoal rrie Entrancr via romg 1o v saded
D D Ring () im Utraeigersin M8 [E Honow == Alexanderplas: ~vahiefanz @ Lehnitz @ 3 0 Wensickendaet ] Rodnizz @) &. By o5 o Irasspartation aely
@3 @0 Ring () grgen Uhaeigersion g = Exandenkurger Tor = Haugsbahnhof (P !nrgsrhrfﬂ "‘"“': @@ Canstcton ire L[4 Tariberich Berkin
L 545 Flughafen Barlin-Schanefeld == AhteTegel =« Alt=Mariendorf I Birkemwerder ®| " Basdorf| & Fare zant.
S [ Jnmg oH nmwu il sveben (Mt} AohenNemedor e asg DEDm RES-EE1D Sizuhkdort ekl il A au-Friedenstal @ A St dabindug um Flughten .
an Ednigs Wusterhausen «» Westand [} wittenay == Hermannsirafe @BEara r r . = epernick (bei Bernaw) @ o J
D anigs Wusterbausen -~ Shkreuz UL [E) gsloer Strale - Raihaus Stoglitz uemig;@rm i Hahen Neuendarf Bergfalde @ SchénflisB  Mihlenbeck-Manchmihle @ b shbasringe fC el @ e i Service service
= a@ S‘:m:’f:: ::le::- Selidess 8 Frahnau i Sy, ZOB Zmraler Omsibisthahahel e
: 8 Herms dorf ™ JNakdmannsiust GE5) @ [ pe— e <
5 &3 strausherg Nord =- Spandau 4 Schulzendorf @ itte nau DEIOTL TR e Barkinar Werkshesbensibe [BVG)
) €Eb Ahrensicide - # Barierefrel durch Sesiin VGt
[=75) ‘Warterbeng « Westhrouz er FiiSa ca. :30:5:30 Ube // i® Rathaus Reinickendarf, e . Barvher-iree Service macmmmnui
G5 Wartenerg - Lichts s ued v Faiatagen G LT UM Tegel @ Karl-B far- ilhelmsrul w X
[s:) (Zauthen == } Grinau «- Birkenwerdsr 57 U-Sakn et & MEE Alt-Tegel - ‘Norvenklingk o Emuavce b e Y o the i [ BAMN () ave erin
€I} Grinau == Pankow (== Brkemwarder) FeiSan co. 030 are-5:30 an g ) Eahn-Regionakerkehes (RES, RBLZ, REX0)
= SatSaan v e 1o M g Fichbaradamm Alt-Reinickendort Schanhalz & Rostock <+ Mewstrelitz «= Berlin 2 Zugang s Bababal dbar Ramga werms-bahe-Burfis.do ‘
B e ) iy Holzhauser Str. 8 Pankow-Heinersdorf abn. 2002 vl s 25 Agr 2013, Entiance s e 10 The Tt Shabn Kendontslfos 13836 14 333
@ Flarfrin g i 0 Otisstr, i Lindawer Alleg’ Unmlsitung und Eesatrverkehs werden =
BB} Fughafen Berbreschtnefeld == Trepiower Park ® Scharnweberstr i Paracelsus-Bad :;mnmmu Bl B andten burg
Schumacher-| i Earliss. e
R x S‘ﬂm e Stand: 1. Juli 2002 VEE Infocarcar: 83425 £1 41 41
2 Tegel TAL Franz-Neumann-PL. %, ~[EIE @ Wollankstr. @1
T 48 08 118 Afrikanische St st er Sin. &
& 1 Rehberge Baubedingte Unterbrechung S, ﬁr&an y A UA-kTG
ey U-Bahnlinie U6 9
pLs e emienes Pt L Vinetaste | Friedrichstr «» Franzosische Str. ) e
Seastr h % ahrersdeide Nord @
s Pankstr. ab 1. bl 2012 sl bis Dkober 2013. i v E =  Ahramsiulda Erimdiof B
% Leapaldplatz ol ]
. % i Amrumer Str. o Stnrm __ henschinhausen G
: st 0% @m ici Liea [ Schiinhauser Allee®  Prenzlaver Allee 8 Mehrower Allee D
Zitadelle Haselhorst Paulsternstr. Rohrdamm damm Halemweg Beusselstr|  @Westhaien{ 8Wedding ¥ Gesundbrunnen N 5 €D Estrausterg Nord
- o &
Jakob- v,r @;l::' T RE4-REGRBIAEZT RES RES REERET Voltastr, @ JGreifswalder Str. @ \\Gehrenseestr. & Raoul-Wallenberg-5tr. @ i Strausberg Stadt
ungfernheide & ® Humboldthain
+, 7 Qo Birkenstr. Schwartz hemaer St s %é \\ Marzahn @ TR
2 2 s Nordbahnhaf &, n b,
v, @ kopfistr. e - man':en_ L senefelderplatz @ " \\\ Honow[@IDE
Maturkunde- [™ Rosenthaler Louis-Lewin-5tr. &
R - M itz ) museum 'g.er[ i Platz b Rosa-Luxemburg-Pl. N Foslchaustr. @ |
. ierendorfipla 0 Turmstr. O m mes) R, Weinmaisterstr: 1 Hellersdorf & = i
ki I Straush
i ﬁs:ﬁ\d i Hauptbahnhof burger Tor Hackescher Markt @ - Landsherger Alles @ ; \QSpringpfubl @ Cottbusser Platz @ Et |
4 ~ |
4 . RET ] Alexanderplatz Gl =} Nord
e s & esiog g i, e Schilingstr 4 Neue Grotthaver Sr@ o
Meu-Westend Bellevue ] BE0E ® Strausberger Platz @ i 1
soptie- |m sy ) \Weberwi st “‘FT;‘L':‘B; | e Kaulsdori-Nord & @Neuenhagen
aiserdamn ||| Chariote Plat [Bsmarcestr Y ko A i i Frankiurter Tor & = :
A anzos e A o P i il il
Theodes-Heuss-Platz Messe Nord! Deutsche % Emst-Reuter-, Hansaplatz I B Markisches ] Samariterst "‘59::’"‘"" m B'eﬁ“’f “H"""“'al Kaulsdorf Mahl;dnrf B"‘En"’"“" mpﬁg;m"
g weezon [[iccE Oper Platz 8 Patsdamer Platz| || Mohrenste finssiny i . Elsterwerdaer Platz @
- iimers- ] - . sta aer
Messe Sid o 1 dorfer Str, Savignyplatz Mendelssohn-| Banhnldy &l Stidmg rﬂa.usmglel 5pm:| Hainrich- o [nrmE an::”:é Noldner- @[?i‘!l‘?};;{%m
= e e W oulugicher Gartzn 218 s hatter Bhfan R i eiaer S Petrd mar g Tierpark Biesdorf-SUd @
B 3 M Kochstr. "
aam Cha rImIeR:: ] Wittenberg-  Kurfilrsten- H f s m_ Moritzpiatz b= 2 mmelsburg &
burgd | CEIEUAlandstr. platz @ str. Ell Prinzenstr. g1 Schlesisches Tor °g$ e 15
@ Halensee Adenauer. o Kurfirsten- ~y S:.l:dc' Mackern Hallesches Tor @ Kottbusser Tor| Gaitzer Bhi Rummeksburg @ g
] Ulow- i
i Grunewald ra "Augsburger dorfpl‘“ str. @ bricte Schanleinstr. m ﬂkaﬂsrmst E E
g Spichernstr, St [usETusicl P " i -
Konstanzer 511 W Hohenzallern- Vikioria-Luise- . - H ] Treptower Park s i e g |
N i platz sy Yorckstr. Gneisenaustr.  Siidstern i Emkfa'ff .
- Crclgancwnt eul n =3
" i i Yarckstr. Platz der Boddinstr 4 2
i Fehrbeliner Platz Berliner Str. @ 1 Kleistpark s e instr. 3 2
Baubedingte Unterbrechung il Hohenzollerndamm enrbetiner - - - & Luftbricke -,a' Planterwald @ =
des Bahn-Regionalverkehrs , EBlissestr. | Bayerischer Platz | Eisenacher § i Lt -;‘.arl-ﬂam— ..f‘ !
Wannsee +» Charlottenburg %, Rathaus st Julius- & H - z e Sonnenalles @ b4
wil. bis B. Dezember 2012. -'&i Schneberg - Briicke ; I n— nnenalles g
Umifahrung mit Umbsiterverkehr emge Biini §
RE1, RE ?,gksn sowie 5-Bahn i Heidelberger Platz Kollnische Heide &
mbglich. Riddesheimer Platz [T %chineberg @ Stdkreuz Hermannstr.
4@‘ B Breite bm“:;u @ U4Platz 5 EB m " Alt-Tempelhot aninmmn et i Baumschulenweg o
reiten : N H
e Friedrich-Wilhelm-Flatz 5 Kaiserin-Augusta-Str. @ CEEDE | Spa
Podbielskiallee A : - Blaschkoallee
i Dahlem-Dorf {5 Walther-Schreiber-Platz - Sagiowiuyean e i e
Baubedin te unlerbmdnn 3 0 Prigster ‘Westphalwe; = Parchimer Allee
Pyt 9 Thielplatz Feusrbachstr, & 3 g
Nikolassee mm Oskar-Helene-Heim SchloBstr. Alt-Mariendorf (T3 2 ® Adlershaf Qrargschloaas
Ll & N : ; Attilastr. - Britz-Sd &
Umtaheung mit du 5- Bnhnllnle 57 Onkel Toms Hitte (51 5] 5 Rathaus Steglitz @ Sikdende . .
miglich. Lol N, Grilnau €53 G55 €0 0
— & i Schlachtenses m; Lanke Bk st G o Glankwitz Marienfelde haussee @ &
@ Mexikoplatz Lipschitzallee @ 1 Altglienicke 5
Lichterfelde West i f
St G : i : " Euckower Chausses @ W TETELE EaGranbergal ]
2
EEED® Zehlendorf @ Sundgauer Str. @ * Iwickauer Damm
5 CEE = 8 Osdorfer i L e ts Rudow [T TE &
orfer Str. Schichauwegm o @7 01T #-P/
b & ‘
@ Lichterfelde Sid fa 1L8.2017 Tarifbarsich Eadin C) [J Zevsen’
- Lichtenrade @ %
Flughafen Berlin-Schonefeld
e &8 &0 @ Teltow Stadt i e Mahlow @ e @ md = o Sn
5 dQ Gensh Hede G * SHT T ND
aurnund @ agents = lh.megi;n ea Ean Budakmionsschius: 15. Mai 2012
Fangsdorf '[]Fhlghaien Berlin-Brondenburg © M2 Kartograghis Barliner Verkehsbetriabe (BYG)

Map of Berlin public transport lines.



Image taken by Thilo Fromm.
https://plus.google.com/photos/102813492714620417611/albums/5781077220806954385/5781079910600488146
| Kommunikationsmuseum Berlin.
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Instance*

(sometimes also called example, item, or in databases a row)



Feature*

(sometimes also called attribute, signal, predictor, co-variate, or column in databases)



Label*

(sometimes also called class, target variable)
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= Mahout Project (10)
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=] Introducing Apache Mahout (6

Top 100 results of about 35900 for ma
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Apache Mahout - Overview 7.
Mahout's goal is to build scalable, s
http:/flucene.apache.orgfmahout!

-, Scalable Machine Learning (6 2: Mahout - Wikipedia, the free encyc
[ Tests (5 A mahout is a person who drives ¢
[ Laos (5) http:/fen. wikipedia.orgiwiki'Mahout
=] Working (5]

(= ApacheCon (4) 3! mahout - Definition from the Merrie

= Day Mahout Training (4)

> more | show al Function: noun. Etymology: Hindi &

hittp:/Aswew. merriam-webster.com/d

4: What is a Mahout? 7. & O
Brief and Straightforward Guide:
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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

http:ffwsw . wisegeek comiwhat-is-TEEEEE yat lled 155 people in Baghdad on Sunday and revived doubts abot security in the run-up

to Irag's elections in January.

Video: Too early for US to withdraw from Iraq §# RT

Al-Qaida linked group claims Baghdad attacks The Associated Press

Aljazesra.net - BBC News - Sky News - Washington Post - Wikipedia: 25 October 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 » mail 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

IV I fldcpric Times - The Associated Press - Independent

all 1.214 news articles » W=mail this stor
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l http://www.flickr.com

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.






.flickr.com/photos/quinnanya/2806883231/













3 8 8 8 8




click to LOOK INSIDE!

Lo ek

[ R PF TP S Sy S

Share your own customer images
Search inside this book
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Mahout in Action [Paperback]
Sean Owen (Author), Robin Anil (Author), Ted Dunning (Author), Ellen Friedman (Author)
" ™ e = (9 customer reviews)
List Price: $44:99
price: $29.69 & this item ships for FREE with Super Saver Shipping. Details
ou Save: $15.30 (34%)

In Stock.

Ships from and sold by Amazon.com. Gift-wrap available.

Want It delivered Wednesday, November 77 Order it in the next 10 hours and 36 minutes, and choose
One-Day Shipping at checkout. Details

Delivery may be impacted by Hurricane Sandy. Proceed to checkout to see estimated delivery dates. Learn

Quantity: (1 T

| Yes, I want FREE Two-Day

Shipping with Amazon Prime

(a Add to Cart I

or

Sign in to turn on 1-Click ordering.

| AddtoWishlist |

More.,

53 new from £25.64 19 used from $22.50

Price For All Three: $82.68

Era Add all three to Cart JI Add all three to Wish List |

Show availability and shipping details

Sell Us Your Item
For a $5.63 Gift Card

Learn more

+ This item: Mahout in Action by Sean Owen Paperback $29.69
» Hadoop in Action by Chuck Lam Paperback $25.10
¥ Hadoop: The Definitive Guide by Tom White Paperback $27.89

Customers Who Bought This Item Also Bought

Lo INSIDE! Lini INSIE L0 INSIDEI

3

Lucene in Action, Second

'.._ ‘J Hadoop: The Definitive Guide  Hadoop in Action HBase: The Definitive Guide

Tom White » Chuck Lam » Lars George Edition: Covers Apache ...
Fodedodn’ (11) Fododode it (6) Fodcdododk (5) * Michael McCandless
Paperback Paperback Paperback Fodrdodody (30)
$27.89 $25.10 $32.64 Paperback

$31.36

L IMSIDLC!

Machine Leaming in Action
» Peter Harrington
Yool (10)
Paperback

$25.75

More Buying Choices
72 used & new from $22.50
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Programming Pig
» Alan Gates
Paperback

$33.82
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Image by ZapTheDingbat (Light meter)
http://www.flickr.com/photos/zapthedingbat/3028168415



http://www.flickr.com/photos/zapthedingbat/3028168415

Accuracy

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

ACC=

 Problems:
- What if class distribution i1s skewed?




Precision/ Recall

frue positive
true positive + false positive

Precision=

true positive
true positive + false negative

Recall =

e Problem:

- Depends on decision threshold.




Image taken by wwarby.
http://www.flickr.com/phot




Foto taken by fras1977
http://www.flickr.com/photos/fras/4992313333/




ttp://www.flickr.com/photos/eschipul/4160817135/




http://www.flickr.com/photos/generated/943078008/
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Libraries to have a look at:

Vowpal Wabbit Mallet
LibSvm LibLinear
Libfm Incanter
GraphLab Skikits learn

Where to get more information.:
“Mahout in Action” - Manning
“Taming Text” - Manning

“Machine Learning” - Andrew Ng

https:/ [cwiki.apache.org [ confluence/dis
play | MAHOUT /| Books+Tutorials+and+T
alks

https:/ [ cwiki.apache.org [ confluence /dis
play | MAHOUT | Reference+Reading

Frameworks worth mentioning:

Apache Mahout Apache Giraph
Matlab/ Otave R

Shogun Weka

Rapidl MyMedialight

Get your hands dirty:
http:/ | kaggle.com

https:/ [ cwiki.apache.org [ confluence /dis
play | MAHOUT/Collections

Where to meet these people:

RecSys ICML
NIPS ECML
KDD WSDM
PKDD JMLR


http://kaggle.com/

Mahout is general purpose — add your domain knowledge.
Understand your data.

Combine several tools to match your problem.



http: IIWWW fllckrfcom 5 hotosll328[2176949559




i November 16, 2005 [phil
| http:/lwww.flickr.com/photos/hi-phi/640552!
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Paritosh Ranjan
Dmitriy Lyubimov
Shannon Quinn
Sebastian Schelter
Jake Mannix
Benson Margulies
Robin Anil

Sean Owen
Grant Ingersoll
Drew Farris

Jeff Eastman

Ted Dunning
Isabel Drost

Become a committer
Of Apache Mahout

Emeritus:

Niranjan Balasubramanian
Otis Gospodnetic

David Hall

Erik Hatcher

Ozgur Yilmazel

Dawid Weiss

Karl Wettin

AbdelHakim Deneche




ntp:/BerlinBuzzwords.ce — June 2013 in Berlin/ Germany.

Online — user@mahout.apache.org and 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
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@ Explore cities
@ Zoom-in-the-box

@ Mouse Geo-locator

@ Make an Earth sandwich!
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