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e Audiovisual Media

e Cross Media Public Relations

e Media Management

e Library and Information Management

e Information Design

e Online Media Management

e Mobile Media


https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550035
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550045
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550039
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550031
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550032
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550029
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550041
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e Information Systems and Digital Media

e Data Science and Business Analytics (Master)

e International Business (Master)

e Master of Media Research (Master)

e Advertising and Marketing Communication

e Audiovisual Media (Master)

e Media Management (Master)

e Business Information Systems (Master)

Imaiﬁﬁﬂmamwmﬁm Data Science and Business Analytics (Master) % Prof. Dr. Peter

Lehmann tJugimuuazguanangns

. ‘viﬁﬂqm Data Science and Business Analytics (Master) maawé’ﬂqmﬂ%’iwmaﬁau 5 A
msRnwtaven 72 wshn Genriidundngrsusuusdmidielinsatunnudonismedu
business analytic ndngmslaianuazogluszyieddumslud 2018 1 Tngenadiieed
Unfnwaunangasiudl 2019

o FYATBYAVBINANGATIANWINAY application-oriented ludie 4 mansinwiusn Tunia
msfnedl 5 Wiiivendnusiiiedeatu Business Analytics %amﬁngmag}mﬂﬁmaw%ﬁm
Data Science
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Data Science and Business Analytics (M.Sc.)

Master-Thesis 18

18

Bl- and Big Data- Web and Social Business-and 18
Architecture Media Analytics CRM-Analytics

Data-Warehouse- BI- and Big Data- Programming for 18

Workshop Design-Workshop Data Science


https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550028
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550063
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550048
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550052
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550034
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550060
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550061
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550062
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550063
https://www.hdm-stuttgart.de/english/applicants/bachelor/study_course?sgang_ID=550063

1y Prof. Dr. Peter Lehmann lal#Anuvungan In data science and business analytics is about the
discovery of previously unknown relationships in the huge, corporate internal and external
databases to derive new knowledge for. For example, to gain new business models, potential
customers or new products. Imaﬂfjw,ﬂ’mmasuamé’ﬂgmﬁa business analysts %ﬂﬂumﬂm%ﬂﬁﬁwaﬂ
data science ffinumsfinwuemdngnsiaeindu a Citizen Data Scientist Inaifovudngnstaeliiin
nsitwlufiastu uazliivnurdmdunisyi Business Analytics wag Big Bata aunsatluussynd
Wameelld 6 tools AillunsiSounisasy Téun SAP HANA, SAP BW, Microsoft Azure and SQL
Server Bl fandngmslataunilonilaeinssunisiiusnuain Roche Diagnostics - Basel /
Mannheim, Daimler AG - Stuttgart, Robert Bosch - Stuttgart, Otto Group - Hamburg. §19879371
ununiivdngmsdnuiudn

® Big Data and Data Science Day 2017

O Tuesday, July 25, 2017, 09:30 am - 4:30 pm

® | earning and Teaching Business Analytics 2017
O Tuesday, Nov. 28th 2017, 10:00 - 16:00

wazlaldn course @ou Big Data Architectures #igaulay Prof. Dr. Hendrik Meth s1eagidgadluninuuln
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1) System Architectures for Parallel and Distributed Computing
® Multi-Cores, Virtualization
® (Clusters and Grid Computing
® Methods and Tools for Parallel and Distributed Programming
® Fmbedded, Mobile and Networking Environments
® System Architecture and System Software for In-Memory Computing
® |nnovative System Architecture for Big Data Processing
® System Architecture for Graph Computing/Processing

® |nterconnect Architecture for HPC and Data Centers

2) High Performance Computing and Large Scale Applications
® Tools and Environments for Parallel Program Design/Analysis

® Scalable Algorithms and Applications



® Urban Networks and Applications, Vehicular Networks

® Parallel, Distributed and Mobile big-Data Management

3) Parallel Computing and Algorithms
® Parallel Programming Paradigms and APIs
® GPU Programming
® Bjo-inspired Parallel Algorithms
® Big Data and Graph Analytics

® Algorithms, Models and Formal Verification

4) Cloud Computing

® (loud Resource Provisioning and Allocation

® Pricing of Cloud Resources

® (loud Performance, and Capacity Management

® (Green Cloud Computing

® Mobile Clouds

® Security and Privacy in Clouds

® (loud Computing Techniques for Big Data

® Storage Architectures for Clouds and Big Data Processing
5) Edge Computing

® Fog computing and networking architectures

® [Fdge-Cloud interactions and enabling protocols

® System and service management

® [Edge resource management

® Distributed data centers, edge data analytics, edee caching

® Security and privacy

6) Distributed and Embedded Computing
® (Collaborative Computing, P2P Computing
® Mobile and Ubiquitous Computing
® \Web Services and Internet Computing
® Distributed Software Components, Multi-agent Systems
® Parallel Embedded Systems Programming

® Hichly Embedded Parallel Systems Support for Programming



® [FPGA and SoC Solutions

7) Performance Modeling, Management and Optimization
® Scheduling and Load Balancing
® Performance Modeling, Analysis and Evaluation
® Optimization, Security and Dependability
8) Interactivity
® Real-time Distributed and Parallel Systems
® \/isualization of Massively Parallel Data

® |oT, Social Networks

v

Mmuﬂssﬁquﬁlﬁﬁmﬁﬂ%mmimqéjm information science §1wan 7 A speaker Tushdosisil
® Efficient Computing in the Post-Moore Era by Per Stenstrom (Chalmers University of
Technology)
® Research infrastructures and medical image analysis by Henning Muller (University of

Applied Sciences and Arts, Western Switzerland)

® Keeping with the flood of scientific data by Franck Cappello (Argonne National
Laboratory)

® HPC Frontiers in Cognitive Computing by Costas Bekas (IBM Research-Zurich)

® Machine Learning for 5G and Future Networks by Bilel Jamoussi (International

Telecommunication Uninon :ITU)

® Digitization and Data Analytics: Architectures, Methods, and Consequences by Wolfgang
E. Nagel (TU Dresden)

® Supporting Open Science in a swiss academic sector by Sergio Maffiolletti (University of
Zurich)

e Efficient Computing in the Post-Moore Era 1m8 Per Stenstrom muﬁﬂgéuaq Moore #1na111371
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measures across the compute stack #4lu31u398983 Per Stenstrom (Chalmers University of
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Technolgy, Sweden) MunuausluasliingUssasdiiioasalunatun1sin parallel programming 9
vieunseng Auluszuu Ned run-time wag aatnenssuees multiprocessor Liadnn15IH cache
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saviansldusyleviainumas resource i) vaeszuUgNUTUUTIlRTY Fadnlaan model programming
MAnTuH1UN1S compiler Mnandnenssuves GPU Meguu chip veamthgnnudnnilussadnsnmadu duill
Juieglenalumsimuveanguiseiiluves Per Stenstrom

\HeyUe4 Research infrastructures and medical image analysis a8 Henning Muller na131 Tuandu
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» Mixing multilingual data from many resources
and semantic information for medical retrieval

— LinkedLifeData.com
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Database with CT image of
interstitial lung diseases

128 cases with CT image series and biopsy
confirmed diagnosis

Manually annotated regions for tissue classes (1946)
— 6 tissue types of 13 with a larger number of examples
159 clinical parameters extracted (sparse)

— Smoking history, age, gender
hematocrit, ... st

Available after signing a
license agreement

L‘ﬁamwaﬂ Machine Learning for 5G and Future Networks 1 Bilel Jamoussi @121

Al and Machine learning Wudsiidululaluilagiiu Fefesveunmnuaunsaiifingy dataset vunsilvigy
uazauanIaUTEINanateyauuRlnajild Srdmalitesdinisiauinmsgiues ITU fiFesaseunguis
Al LLazﬂ’ﬁU%mi‘{‘]’mmiéqﬁ%aﬂuagu IOT, Smart Cities, Machine Learning &43U 5G 1ay network

architecture M40



Enhancement of key capabilities from IMT-Advanced to IMT-2020

User experienced
Peak data rate data rate
(Gbit's) (Mbit/s)

Area traffic
capacity
(Mbit's/mi ) |

100% . 500
Mobility

Ni k
etwo! )

energy efficiency

Connection density Latency
(devices/km ) (ms)
Evolution of mobile networks

Approximate deployment date  1980s 1990s 2000s 2010s 2020s
Theoretical download speed 2kbit/s 384kbit/s  56Mbit/s 1Gbit/s 10Gbit/s

Latency N/A 629 ms 212ms  60-98 ms <1ms



Enhanced Mobile Broadband

Gigabytes in a second

3D video, UHD screens

Smart Home/Bullding Work and play in the cloud

Augmented reality

Industry automation

Self Driving Car
Smart City Mission critical
application
e.g. e-health

Massive Machine Type

Ultra-reliable and Low Latency
Communications

Communications

Bandwidth and latency requirements for 5G applications

Delay
r .Mssnon-cn'ucal senices
Autonomous Augment Tactile
1ms drivina reality Internet @ Fixed
Smartgrids . | "‘m . Nomadic
ety . On the go
'imﬂ!f Real lime ulti-person
Homs alert gaming @ dﬂvideo call
Senvces that can be
< enabled by existing 4G
Bi-directional mobile networks
utomotive remote controlling
100ms all Device
remot irst respond
controlling connectivi
Personal
1000ms - reless cloud
@ronioing ot @@  @ff e
sensor networks Video
streaming _ Bandwith

<IMbps  1Mbps  10Mbps  100Mbps  >1Gbps roughput

10



ITU-R technical feasibility of IMT in the frequencies above 24 and up to 86 GHz

New spectrum bands under study for WRC-19:

Existing mobile allocation

No global mobile allocation

24.25 - 27.5 GHz 31.8-33.4 GHz
37 —40.5 GHz 40.5 - 42.5 GHz
42.5-43.5 GHz

45.5 - 47 GHz 47 —-47.2 GHz
47.2 - 50.2 GHz

50.4 GHz - 52.6 GHz

66 — 76 GHz

81 —-86 GHz

Lﬁawwm A Hybrid CPU/GPU Implementation of Computationally Intensive Particle Simulations
Using OpenCL Ing Michael Hofmann, Robert Kiesel, Drik Leichsenring, Gudula Runger na1131 A%
Simulations computational 1u3gnsfifeuldlunainermansliinasduiyine wil asaas die
neaaungeneg avlunuideiasAnuusyansnmlunisiumues cutoff radius #1e38ms parallel

implementation VU hybrid CPU/GPU Tagld methods 21n ScaFaCoS library wazldSanedsuves

OpenCL uadnsuansindinutanaslun1siadymiannig 2 354

\levn Tutorial : Docker ¥1AU3AN Docker Wagn1slidauuu CentOS 7

=

11

Docker fig engine fmnilinin1svinuludneazdnassd@nImLInaauTuINUULATeY server Waldlunis run

service N19B9N15 ANTSYNUAAIEAANNAU Virtual Machine i VMWare, VirtualBox, XEN, KVM Wive
WANANATALIUAD Virtual Machine 1un1531a0991s OS Wisldaulagmndesnsldau service Tne 39
NTAAGUNLLANUL OS 119 LAdMSU docker La23gld container Tun1sdnassan nuwindonaus teld

UAMSU 1 service N90IN5EWvINTY e lifaslidiuwes OS wldiendaaniiou Virtual Machines

d‘ U 1 o
U9 #9819



12

APF 2 APP 3

BINS/LSS HINS/L8s y
APP Y AP 2 APFF 3
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DOCKER ENGINE

HYPERVISOR HOAT OFERATING SYSTIM

HOST OFTNATING SYSTEM ! INFRASTRUCTURE

INFRASTRUCTURE

Docker 11 Wunsdnfusgsunsvasluvuzil wWowinaiuisaldaulaegvazainuasnauausiniy

Y

U

A04N13U84 EUlUTWNTY (Developer) %130 §AUATEUU (System admin)
Docker image Wunilewifuwuures container Ussnaudne application s fiiinsindelsiitelday
AU service ifus] shuieiinig config e IBi3euses wvwnasadu docker image Uu registry Lioth
T sadflFnuansodsaing docker image dwiuldaediddndae
Docker container ansnsauadlgiasioundes Fa docker image 3nfnds titelanunsaldam service 7
Fasnnsann image 1 16 Tnelu container ustazshaziinasléay RAM, CPU, T config siee) iluracus
8y container L&y LLazﬁammsaéﬁ start, stop lﬁﬁ container
« Docker engine aunsaldaulauunans platform ey Linux, Mac uag Windows
e Docker funidn awnsaldou wasfinasldognssings wazavaanlunis start / stop Wieusiuanis
el nudmsundos server Bufifinns run docker engine Aanunsavitlilaslddudon
o gl¥u docker Lisdudasings 05 Snadudionnds container smsldsniuges confie Wiy
Tududilisdudndae
e Docker fmnudesnslunsld CPU, RAM wasfiuitfosndn Virtual Machine eiflunsnennsdiil
Wi docker @11saldau container launnnan Virtual Machine
o iflesangldanu anansaaia docker image 1flas 10 dockerfile fatiunsldiau docker faaean
Jaanmwndauiisnetu Adnnudlouns application awnsavhaiuldun development server
ugldaansaldauuu production server 19
e Docker 833 docker registry %ﬂ;ﬂ%mumuﬁmﬁaﬂ oull image 199 Aifin1sadraliliudulday

1medl Docker Hub \Ju registry wantun15L3enld image



N136AAY docker UL centOS 7
AU150529dU N1RIALUBIAUTY centos 7 10a1n https://www.hostpacific.com/basic-centos7-

configuration/

ISUAUNITAARINIEAT update package M19 WagAnsa docker

1 yum -y update

2 yum -y install yum-utils docker-engine
ndanAnAaseuses Aving start docker daemon

1 systemctl start docker

2 systemctl enable docker
ASIVFDUANIUNNTAIYIIIWINGNIT active 1Syusad
1 systemctl status docker

BUAUNITEI1U Docker

sUnuuAdInTsldau asadefumas Linux 1139LU 1w

1 A19MI39ddU version
# docker -v

Docker version 1.13.0, build 49bfd74

N15MTIVADU option #ANe VOIAEN

# docker —-help

N 0 A WN

FULUUASTLILLAL LU

1 # docker [option] [command] [arguments]

2 # docker docker-subcommand -help

COMAND {Joesu

port List port mappings or a specific mapping for the container
images WARITEaZLBLATDY image NINULLATDY server

ps LARISIEaBEATEY container TN start N3veL

pull A9 image 1A registry 1nlE9U

port  ANUA port MTLABUAD TEWIN container UAZLATDY server


https://www.hostpacific.com/basic-centos7-configuration/
https://www.hostpacific.com/basic-centos7-configuration/

14

search M579deUW image 7igeanisldauain docker hub

start &% container 13u¥91u

stop  &sl¥¥ container NYAIU

un Mlunisadhe container Tval n3difids il docker image 5‘14‘] USRS server Mdaiaz pull
image aunduaiadlneSalu

m au container fildgoenislday

mi &y image filiifpanislday

dlefaRuseudenud annsarsndeuifisifint annsofinds docker I¥agnegnéios femsvageu Fenld

91U hello-world image.

—_

# docker run hello-world

Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

78445ddd5222: Pull complete

Digest: sha256:c5515758d4c5e1e838e9cd307f6c6a0d620b5e07e6f927b07d05f6d12alac8d7

Status: Downloaded newer image for hello-world:latest

O o0 N O U B~AOWVLDN

Hello from Dockerl!

—
(@]

This message shows that your installation appears to be working correctly.

11

NN3ARAFY container Waldeu
dmduludusely asdunisinds container Wt ldanudmsu service W
98197 1 N15AAGY Nginx

@313 directory wag Id dwsuiiutoya web wavadelud indexhtml

1 # mkdir -p /var/ www/html

# vi /var/www/html/index.html

<html><title> Docker </title>
<body> Test docker by nginx-image</body>
</html>

0o N o o BAWVLWDN

# vinnsds docker Tovinau
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9  # docker run --name nginx-webserverl -v /var/www/html:/usr/share/nginx/html:ro -p 80:80 -

d nginx

o docker run Ao nsdalvinisadna container Tul

e —name nginx-webserverl ﬁamiﬁfmum%a container ﬁﬁaqmia%’m

e v Nar/www/html/usr/share/nginx/htmlro Aon1sinun Yosnensideuse seing container
Way content AisluueSesfe /var/www/html

e -p 80:80 Wunsimuenisiliensie port 984 container waz 1A3ee server anFIeg W uualE
nginx 14 port 80 (At iAZawY colon)

o -d A Muuans¥iadu background mode

e nginx Ao %a image ﬁL%EJﬂI‘Zijmu

A U o w Y v a Y A I ' a v . )
LUREIANE@NLIYUIDY I‘Via@\‘l'V]ﬂﬁ@‘UlﬁFJﬂ web A8 IP NIZNUN ﬁ']ﬂJ'ﬁﬂLiEJﬂIGUQ"Iu web site IWLLa'J

— | pod

[ Docker

< C [ 10.10.1.100

Test docker by nginx-umage

MTI980U image Niloguu server Yoyl

1 # docker images

2

3 REPOSITORY TAG IMAGE ID CREATED SIZE

4 nginx latest cclb61406712 2 weeks ago 182 MB

5 hello-world latest 48b5124b2768 3 weeks ago 1.84 kB

M3I9EBY container #1313 start 8¢ F9Ma nginx-webserverl
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# docker ps
1
CONTAINER
? ID IMAGE COMMAND CREATED STATUS PORTS
’ NAMES
‘ ed39dec92237 nginx "nginx -g 'daemon ..." About a minute ago Up About a

minute 0.0.0.0:80->80/tcp, 443/tcp nginx-webserverl

feeneit 2 nsAnde WordPress

auUsnAuds Wedeanisldau cms I;E&L“i’fmu%ﬁmaﬂ@?ﬁ database service, web service (Apache, Nginx
viEodun) 97 PHP wazsiilun1susu config Tudiunnee vesusay service SezannsaRnde wordpress
1¢ dhoenell axtiauenisinge wordpress §me docker Inansasiiunslgadisls

Bufnensfinds database 1 docker
1 # docker run --name mymariadb -e MYSQL ROOT PASSWORD=PASSword -d mariadb:latest

mariadb:latest #1889 docker image mariadb .y version a1gn

LazAnds WordPress
1 # docker run --name mywordpress --link mymariadb:mysqgl -p 8080:80 -d wordpress

Womdsihanuissuies TUanun web browser: http://IP:8080 LitofuuaA1d1%syU admin
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Hes

Research infrastructures and medical
image analysis
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Solid 3D texture

> HG!U 1o visual 78

* Most lexture measures are transtated to 30

Motivation

« Digitsl medicine and artificial
intelligence are starting fo N
change clinical practice aarrete i e
— Strongly data driven g~
* Almost unimited amaurts
could possibly ba uted % .
? * Massive amounts of daty =
ane be uced
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Introduction

H

¢ Paraliel computing systems ——

* cplimeze the axecution of parsllefzablo parts of 4
Soplicalion on concuiment peocessors

* Performance goal

28



