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Data Scientist:

The Sexiest Job of the 21st Century az\xl‘

hen Jonathan Goldman ar-

rived for work in June 2006
at LinkedIn, the business
networking site, the place still
felt like a start-up. The com-
pany had just under 8 million
accounts, and the number was
growing quickly as existing mem-
bers invited their friends and col-
leagues to join. Bul users weren’t
seeking out connections with the people who were already on the site
at the rate executives had expected. Something was apparently miss-
ing in the social experience. As one LinkedIn manager put it, “It was
like arriving at a conference reception and realizing you don’t know
anyone, So you just stand in the corner sipping your drink—and you
probably leave early”

Meet the people who

can coax treasure out of
messy, unstructured data.
by Thomas H. Davenport
and D.J. Patil

70 Harvard Business Review October 2012
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Viele Begriffe, ein Trend: Digitalisierung

Buzz Words und technologische Treiber aw
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Was ist Data Science? Zh

4 Natural Language

Feature Processing
Ermdglicht Data Products Sigeand AP
=» Angewandte Wissenschaft o Artificial Retrieval :
e Scientific  Statistics ' Big Data
= Interdisziplinar Method Intelligence Data
. e Warehousing

Data Science := “Unique blend of Simulatian Analytlcs Predictive ' Databases
skills from analytics, Modeling 4 D M
engineering & communication Data & Text ) ) ata anagement
aiming at generating value from Mini MaChmeLeammg_’_ r
the data itself [..]” Iing ' Meshups Business

(ZHAW Datalab*) Intelligence 4

SCientific

Programming Mindset curious
Complexity & creathe
Parallel Processing D ata S CI e n t | St expressive

business”
thinking

Technology

Visualization

Cloud / Distributed I Al’t & Design

Systems

Impartation Communication 4
Privacy & Security _ -
Data Product Design

ICT Infrastructure Ethics &
valwes  ENtrepreneurship

Law

Service Engineering ~ Domain
Knowledge

Zurcher Fachhochschule

*) Stadelmann, Stockinger, Braschler, Cieliebak, Baudinot, Dirr and Ruckstuhl (2013). Applied Data Science in Europe . ECSS 2013, Amsterdam.



Zurich University
of Applied Sciences

Die Geschichte eines Sommers Zh
...ermoglicht durch Deep Learning / kiinstliche Intelligenz aw

Der Sommer 2016 lieferte eine beeindruckende Liste bedeutsamer Durchbriiche
im in der Automatisierung wahrnehmungsbezogener Aufgaben in kurzer Zeit.

=» siehe die nachsten 4 Folien




Google Acquires Artificial Intelligence Startup --.--- .
DeepMind For More Than $500M Zh

Catherine Shu (@cat!

¢ [w]in[s [ w[m[r

Cooola wi Lba | P { | Atlast —a comput;r program that
L0oogie w il bu A | p h a G O | - / . can beat a champion Go player PAge4s4
CISCORRREERE  ALL SYSTEMS GO

in talks to buy s

couldn’t disclose deal terms.

[[[[[

The acquisition was originally confirmed by Google to Re/code.



Kunstliche Intelligenz

WaveNet lasst Computersprache natirlich klingen

von Henning Steier = 12.9.2016, 10:05 Uhr

Die Google-Tochter DeepMind hat ein neuronales Netz prasentiert, das Rechner fast wie Menschen klingen lasst. Es
macht auch Musik.

f ¥ Y in PR  KOMMENTARE

VIEISTGELESEN

Kiinstliche Intelligenz

Kein Google fir jeden
KOMMENTAR Henning Steier  5.10.2016
Neue Produkte aus Mountain View
Google macht sich nicht nur
im Wohn2|mmer breit

Dropbox

68 Millionen verschliisselte

Passworter im Netz

m

viind lasst WaveNet Sprachwellen erzeugen. (Syn )

Die Google-Tochter DeepMind machte zuletzt mit ihrem Sieg beim
Spiel «Go» Schlagzeilen: Thre Software AlphaGo schlug im Friihjahr
einen der besten menschlichen Spieler, Lee Sedol. Nun hat das
Londoner Unternehmen WaveNet prasentiert: Dieses neuronale Netz
erzeugt Sprache, die sehr natlirlich klingt — zumindest wenn man die
im Blogeintrag des Unternehmens zu horenden Klangbeispiele als SCHAFFHAUSEN
Massstab nimmt. Man hat sogar das Gefiihl, Atempausen zu horen.

Zircher Fachhochschule
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Generierte Sprache

«aus Texteingabe»

Generierte Musik
«ohne Inhaltsvorgabe»

1 Second
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Computing
Algorithm Clones Van Gogh’s
Artistic Style and Pastes It onto
Other Images, Movies

A deep neural network has learned to transfer artistic styles to
otherimages.

by Emerging Technology from thearXiv May 10, 2016

of Vincent Van Gogh's Star
Edvard Munch’s The Serea

humans recognize easily.

<]~
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...und die Liste liesse sich fortsetzen!

o Brandon Amos AL

Image Completion with Deep Learning in TensorFlow
August 9, 2016

Go00ae

Introduction
Step 1: Interpreting fmages a3 samples from a probability distribution
» How would yon £l in the
< But where does statistic
& S0 how can we complete ima
Step 2: Quickly generating fake image:
o Learning to generate new samples from an mnknown probability distribiution
[ML-Heavy] Generative Adversarial Net (GAN) building blocks

Bloa Q L J T RN

[ML-Heawy]
+ Pumning DCY
Step 3: Finding the|

Bomus: Incompletel :

Introduction

Content-aware fill is a pg
completion and mpamti
do content-aware fill,
“Semantic Image Inpaint}
shows how to use deep
some deeper portions fo
zection can be skipped i
from images of faces. 1h
completion. tensorfiow.

Well approach image col
1, Well first interpret]

2, This ationfil
3. Then we'l find the

Andrej Karpathy blog Al Hakers gRiei e Netwats

The Unreasonable Effectiveness of Recurrent Neural
Networks

May 21,2015

Thars's sometting magkea anout Recurrant Neoral Networks (AINNS). S8 ramemiber when | rainsd my frst
recurrem nEtan far Imags Captioning, \WNn 3 S chzen minies of raining my A4 baby mods! (Wi raner
arnitrariy-chosen Myperparamatens) siaried o generate vary ice looking deseriptions of images A were n e sdge

. Somatmes the 13t impie your madet 5 % e quaRly of e resuts You g2t ot of Bt bW
past your apactatons, and s w3s gne of 11oss Bmas. \WhE mats TS TESU 0 Shocing aths ma was At
SO Wi Was al NG was nbedtuh i mave sxpenenoe el ot raacned e
O000SHE CONGEEION). T3 NWET 300U 3 YA I TANN RNNG 31 T2 BMe a0 T2 WiTsssed TET powsr and
FODUEINEES MATY Tes, 300 Y21 MAgo QUIPE SI8 BN ways oTamusing ma. THs post B 300Ul shanng 5ama ol
Wt mag Wit you

WeTts
possbie

v character and ponder the queston bow

Sy the way, fog=ther Wi 55 past| 3 aisarslessing cods o0 GiinuD 1At Siows YOu 10 Fain character-ievel languags
madss saysr LETMs. Yougve i offext v H w23 10 genaraie ferl e A one
sharacter 213 B You oan 50 use 40 rep ¥ experimants beiow. Sutwe' g an=ad of : winat
a2 ANNE Fyway?

Recurrent Neural Networks

‘Sequenose. Dapening on your Dacround yOU Might be Wandering: What makes Recurment Nenworks 0 pecial A
‘giaring métaion of Vaniia Neural Netarks {3 350 Convoitians: Nehworks) I Tat Thsir AP ks 100 oonstrained: ey
‘3001 3 ad-sizad vacior 36 input (2. 3 Imags) 3 producs 3 fed-sizad Vanir 35 OUIDU {29, probaEtet of
fran cisseas). Not orey That: THass madkés partanm 68 Mgy EE=) {29
ha s afayars in e MOd). The cors 1a3scn 3t thay FBow s 0
apersta ouar sequences ofvanions: Saquences N e DUt 11 GUIDIRL O 1N T2 MaSt gnera 0352 00T A tew Sxampes
M3y MaKs IEE Mane concraie

VIOLA:
Why, Salisbury must find his flesh and thought
That which I am not aps, not a man and in fire,

To show the reining of the raven and the wars

To grace my hand reproach within, and not a fair are hand,
That Caesar and my goodly father's world;

When I was heaven of presence and our fleets,

We spare with hours, but cut thy council I am great,
Murdered and by thy master's ready there

My power to give thee but so much as hell:

Some service in the noble bondman here,

Would show him to her wine.

KING LEAR:

0, if you were a feeble sight, the courtesy of your law,
Your sight and several breath, will wear the gods

With his heads, and my hands are wonder'd at the deeds,
So drop upon your lordship's head, and your opinion

Shall be against your honour.

w2 righ, A digs oy imaming
a)

30 00k 133 camias | Grager
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the morning paper

The amazing power of word vectors
APRIL 21, 2016

For today’s post, I've drawn material not just from one paper, but from
five! The subject matter is ‘wordaver’ — the work of Mikolov et al. at Google
on efficient vector representations of words (and what you can do with
them). The papers are:
Efficient Estmation of Word Representations in Vector
Space — Mikolov et al. 203
Distributed Representations of Words and Phrases and their
Compositionality — Mikolov et al. 2015
Linguistic Regularities in Continuous Space Word
Representations — Mikolov et al. 2013
wordzvee Parameter Learning Explained — Rong 0014
wordzvee Explained: Deriving Mikolov et al's Negative

Sampling Word-Embedding Method - Goldberg and Levy zo14

From the first of these papers (Efficient estimation...") we get a description
of the Continuous Bag-of Words and Continuous Skip-gram models for
learning word vectors (we'll talk about what a word vector is in a
moment..). From the second paper we get more illustrations of the power
of word vectors, some additional information on optimisations for the skip-

gram medel (hierarchical softmax and negative sampling), and a discussion
-~ Tha ki

of ~

R
W N K;
1n 4 |nf3
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Die Geschichte von Rocket Al @ NIPS’2016

Oder: Die Gefahr hinter Hype aw

ROCKET Al

NEXT GENERATION OF APPLIED Al

Z|tat aus dem B|Ogbeltrag (https://medium.com/the-mission/rocket-ai-2016s-most-notorious-ai-launch-and-the-problem-with-ai-hype-d7908013f8c9#.9gjqyxres) .
Turns out anyone can make a multi-million dollar company in 30 minutes ...with a website editor
whilst in a Spanish mansion found on Airbnb. ‘Temporally Recurrent Optimal Learning’is a combination
of buzzwords we put together to spell out TROL(L) that were conjured up over breakfast. |f we hadn’t put

significant effort into making sure people realized it was a joke, Rocket Al would be in the press right

NOW. Email RSVPs to party: 316
People who emailed in their resume: 46
Large name brand funds who contacted us about investing: 5
H . Media: Twitter, Facebook, HackerNews, Reddit, Quora, Medium etc
Metrics for the Rocket Al launch party: 705 i =,
Money Spent: $79 on the domain, $417 on alcohol and snacks + (police fine)
Zircher Eachhochschule For reference, NIPS sponsorship starts at $10k.

11
Estimated value of Rocket Al in the tens of millions.


https://medium.com/the-mission/rocket-ai-2016s-most-notorious-ai-launch-and-the-problem-with-ai-hype-d7908013f8c9#.9gjgyxre5

Zircher Hochschule
filr Angewandte Wissenschaften

zh
aw
...und was wir damit machen

Zurcher Fachhochschule 12
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ZHAW Datalab: Est. 2013

@)
E b

Forerunner

* One of the first interdisciplinary data science initiatives in Europe
* One of the first interdisciplinary centers at ZHAW

|||||| E
et

Foundation

* People: ca. 70 researchers from 5 institutes / 3 departments opted in

» Vision: Nationally leading and internationally recognized center of excellence
» Mission: Generate projects through critical mass and mutual relationships

« Competency: Data product design with structured and unstructured data

Success factors

* Lean organization and operation - geared towards projects
» Years of successful pre-Datalab collaboration

Zurcher Fachhochschule
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R&D zh

Volume Spin-offs

« > 9 Mio. CHF 3" party funding in . ngnosﬁ
first 4 years

* Overall turnover of projects up to spring . \ SPINNINGBYTES - ajoint spin-off
2017: > 19.5 Mio. CHF in < 4 years from ZHAW and ETH

—a ZHAW IAS spin-off

Topics: all of digitization

* Industry 4.0 (e.g., CTI project xDaCoMo»)

» E-Health (e.g. CTI application «SenSkin»)

* FinTech (e.g., CTI project «DatFisMo»)

» Mobility (e.g., project «Placebook»)

« Sustainability (e.g., CTI project «<EAT-IT CO,»)
« Technology (e.g., CTI project «Zurich NoSQL»)

Figure: Visualizing the relationships of all Swiss foundations, based on the
similarity of goals as expressed in their statutes. A proud collaboration of InIT

Swiss Corfederation T I;-
o wamonincn " STIFTUNG E r ﬂﬂ and IDP within CTI project «Stiftungsregister SR 2.0»

and Innovation CTI

Zircher Fachhochschule 14



Zircher Hochschule
flr Angewandte Wissenschaften

Education Zh
aw
Undergraduate

* Involved in numerous courses of B.Sc. Programs
- e.g., «scripting», «big data», «data mining», «Al», «information retrieval», «data warehousing», ...

Graduate and post-graduate

« Master of Science in Engineering modules: e.g., «machine learning»
* Ph.D. programs: with Universities of Venice, Zurich, and Neuchatel

» Other planned collaborations: ambitions for M.Sc. program

swissuniversities

Professional education Zhs=
» Master of Advanced Studies (MAS) in Data Science :
* Only technical oriented data science program in Switzerland!
« Completely booked almost until end of 2019

Zircher Fachhochschule 15
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Education: MAS in Data Science Zh
Master of Advanced Studies (MAS) professional education program

« Since fall 2014; completely booked till fall 2018 (as of fall 2016)
* Pick 3 out of 5 modules (part time, one day per week)

CAS Machine CAS Statistical CAS Data Product
Intelligence Modeling Design

Machine Learning, Information processing with R, Data-specific Service Design,
Deep Learning, Advanced regression modeling, ll Data-specific Business Models,
Text Analysis, Advanced topics Analysis of time to event data, Practice workshop,
in Big Data Network analysis Security & Privacy

CAS Information CAS Data Analytics

Englnee“ ng Data Description &
Scripting in Python, Visualization, Statistical
Information Retrieval & Foundations of Analytics,

Text Analytics, Databases & ~ Multiple Regression,
SQL, Data Warehousing, Time Series & Forecasting,
Big Data Clustering & Classification

=» Strong demand from industry; easily convertible to summer/winter school formats

Ziircher Fachhochschule 16
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Community outreach Zh

1st Swiss Workshop on @™ ™\ o | ﬂf\ 4 A

D 3rd Swiss Conference on Data Science| -

SDS[2016.

16th of September 2016, Wlnterthur

Pre-Conference Progfam {15,08:): SDS Deep Learning Day

SDS - Swiss Conference series on Data Science

« SDS|2014: ca. 120 participants (planned 60)

« SDS|2015: ca. 190 participants

« SDS|2016: full house @ 230 participants, several international keynote speakers invited
« SDS|2017: will move to bigger conference venue in Bern, internationally recognized

Generating impact
» Workshop organization: e.g. SwissText 2016 (Swiss conference on text understandmg)

* Keynotes: e.g. IBM Business Connect 2013, SwissICT 2014, SAS Forum 2016
» Overview publications: e.g. book on applied data science (to appear with Springer)
» Leader of National Thematic Network: Swiss Alliance for Data-Intensive Services

Zircher Fachhochschule
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Swiss Alliance for
Data-Intensive Services

A Swiss-wide network of competence for innovative companies and universities

Goal: Creating data-driven product & service innovation through collaboration and education
Competencies: technology & analytics (data science); business & human factors (service science)
Focus: (a) industrial services; (b) digital and mobile services for humans

Academic members

Industrial services Solution providers Digital & mobile services NS
E =
TRUMPF : - 7%
pwe P ONE Swiss Mobiliar =3
s Insurance & Pensions =m

®ELCA zurcher 0=

antonalban

£ Metrohm Znle || MIGROS \e §

xleanBI empaworning ideas Mw-mnossenscmﬂs-ﬁur\ﬂ@ g Q_J

| Google SwissRe || 32 o

KON swrec: ||@SUGTY: oo || i

e UCGE RAIFFEISEN é:’"l" g
ventures 'II.

[l Q

. = T

@ree, ... (Q) zzuo Hbsi NZ7Z g

Q.

©

Q

pom bpirocoin; /0 g

unversite 7 == [ o0 s ‘ HOCHSCHULE ) (0]
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Der Innovationstrichter

Swiss Alliance for
Data-Intensive Services

Ziircher Fachhochschule

Konferenzen:
Inspiration,
Kleinere Kontakte
Workshops:
thematisch

LDt

Zircher Hochschule
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Z.B. Kooperationsprojekt

&

Innovation
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ARGUS©

INTELLIG

ME

ENC

Overview

-

ARGUS der Presse AG

* Switzerland's leading media monitoring and
information provider

+ Experience of more than 100 years

Partners

Who are we

ZHAW Datalab

+ Interdisciplinary research group at Zurich
University of Applied Sciences

+ Combining the knowledge of different fields

Kelated to machine learning

~N

J

[ The Project \

What do we do

Goal
* Real Time Print Media Monitoring
*  Extraction of relevant articles from
newspaper pages
« Deliveringarticles to customers

Problem
* Fully automated article segmentation
« Identification of article elements (e.g. title,

(ubtitle, etc.)

This project was funded by CTI under project number 17719.1 PFES-ES

L

S Cunfidanat

Facinin Lwearimeant o Feomam i At
Educaion un: Risuach SR

Cemine e Techekyy und et 270
Fngaten Fanalon AKNcy

PANOPTES — Automated Article Segmentation
- of Newspaper Pages for "Real Time Print Media Monitoring*

M. Arnold, M. Cieliebak, T. Stadelmann, J. Stampfli, and F. Uzdilli

Rule based

based on rules

Rule examples

* Each article must contain a title

* Titles define article’s width

* Articlesare graphically separated
by e.g. lines

* etc.

Pros

* Performance increases the more
time s spent for finding rules

* Adding new rules is simple

Cons

* Not every case can be covered

* Adaptation to new layouts is costly
manual work

[y 0399 Gonuans e Sfseridy

Combination

Combination of rules, visual and textual features

Final segmentation

Image based

Segmentation based on visual features and deep learning

Approach
+ Pixel classification (article/border
based on [1]

Pros

* Rules can be learned implicitly

+ New layouts can be adapted
automatically

Cons

* Success factors on new data and —
problems are unknown

+ Training requires a huge amount of
data =

St L b

i@

zh School of
Engineering

datalab

www. zhaw. ch/datalab

Approach

Text based

Segmentation based on textual features and neural nets

Approach
+ Text block clustering (semantic
distance) based on [2]

Pros
* Rules can be learned implicitly - ——
+ Not layout dependent

Cons
+ Only text can be processed

References

. Deep neural

[1] D. C. Ciresan, A. Giusti, L. M. Gambardella, and J.
[2] T. Mikolov, K. Chen, G. Corrado, and J. Dean. Efficient

in Vector Space. In Proceedings of Workshop at ICLR, 2013.

of Word

segment neuronal membranes in electron microscopy images. In NIPS, pages 2852-2860, 2012.

swiss group for artfical intelligence
and cognitive scknee

ciclllel¢)
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Erweiterung: Semantische Segmentierung

Projektbeispiel (contd.) aw

forward /inference

S

backward/learning . (@
N

[3] J. Long, E. Shelhamerund T. Darrell, “Fully Convolutional Networks for Semantic Segmentation”, CVPR 2015 2 1

Zircher Fachhochschule 21



Vorlaufige Endergebnisse
Projektbeispiel (contd.)

DER-Score=0.22180142908542302, Completeness-Score=0.1, Segmentation-Time=4492ms

Illrnrg'h':llm'udnlt-
Hersteller von EN-Famatiein ———

.0 =

T i XTI i Bovetia

_E
=

i T

DER-Score=0.025586257849471224, Completeness-Score=1.0, Segmentation-Time=4031ms

DER-Score=0.0359689922779227114, Completeness-Score=0.25, Segmentation-Time=3%14ms

— E—

;zzi H:

Zircher Fachhochschule
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Data+Service Labs

« Service Design Lab
« 1-2 days in Schloss Thun
* Professional coaching

+ Provided by Mobiliar ~ Swiss Mobiliar 5

Insurance & Pensions

*  Smart Factory Lab
- Smart factory showcase
« Featuring Swiss technology
« Culmination point for research

* Provided by Georg Fischer
Machining Solutions

Zurcher Fachhochschule

+{SF+

GEORG FISCHER
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Eine Zukunftsprognose
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Was ich erwarte

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of the 21th century, requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data scientist is
hiard. Finding people who understand who a data scientist is, is equally hard. Sa here is a little cheat sheet on who

MATH
& STATISTICS

R

ol

Machine leamning
Statistical modeling
Experiment desien
Bavesian inference

Supervised leaming: decision trees;

random forests lopistic regression

Unsupersed leaming: clusterng.
timensionality ieduction

Optimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

T

Passionate about the business
Curious about data

Intlence without authorty
Hacker mindset

Problem solver

Strategic. proactive. creative,
innovative and coffaborative

the modern data scientist really is.

PROGRAMMING
& DATABASE

ok oR oo

L S 5 3

Computer science fundamentals
Senpting language &2 Python
Stalistical computing packages. eg R
Databases: SOL and NoSOL
Relational algebra

Parallel databases and paralla] query
[IFOCESSINE

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Expenence with xaas fike AWS

COMMUNICATION
& VISUALIZATION

¥

e S <o

Able to engage with senior
management

Stary telling skills

Translate data-dnven nsights inlo
flecisions and actions

Visual art design
R packages fike geplot or lattice

Knowledge of any of visualization
tools e.g Flare; D3js, Tableau

Zircher Hochschule
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Was ich mir vorstellen kann
Eine Vision sucht Mitvisionare

Irchel

Winterthur: Hub ftr Digitalisierung
ZHAW Datalab

Data+Service

Technopark
WinLink
Standortférderung
Lokale Industrie
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Zircher Hochschule
flr Angewandte Wissenschaften

Schlussfolgerungen Zh
« Digitalisierung (unter anderem Namen) wird uns die nachsten +10 Jahre begleiten
« Die dazugehdrigen Veranderungen sind disruptiv, gestaltbar, aussichtsreich

« Winterthur hat eine grosse Chance, Gestalter im grossen Stil zu sein

Mehr zu mir:

Leiter ZHAW Datalab, Boardmitglied Data+Service
thilo.stadelmann@zhaw.ch

« 0589347208

 www.zhaw.ch/~stdm

datalab

www. zhaw.ch/datalab

Mehr zum Thema:
Sliss Riliarea EoF « Verband Data & Service Science: www.data-service-alliance.ch
Data-Intensive Services * Gemeinsame Projekte: datalab@zhaw.ch

=> Fragen Sie gerne an.
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