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,oomething interesting is happening”

Tom Goodwin

Alibaba com The world‘s most valuable retailer...
Global trade starts here.™ - haS no inventory
The world’s largest taxi company...
U I { ... owns no fleet

The world’s most popular media owner...
faCEbOOk ... creates no content

o b b The world‘s largest accommodation provider...
CIII" n ... owns no real estate
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Project: TUM Living Lab Connected Mobility

The team behind the academic project!

150629 Matthes TUM Living Lab Connected Mobility

Teilprojekt Titel Antragsteller Stellen PM

TP 1.1 Plattform und Okosystem Governance |Prof. Matthes / Dr. Wittges 2 72

TP 2.1 Partner On- und Offboarding Prof. Matthes 1 36

TP 2.2 Crowdsourcing und Crowdinnovation Prof. Matthes 1 36

TP 2.3 Service-Mashups und Prof. Broy / Dr. Prehofer 1 36
Entwicklerunterstiitzung

TP 2.4 Geschaftsmodelle Plattformanbieter Prof. Krcmar 1 36

TP 3.1 Accountablity Prof. Pretschner 2 72

TP 3.2 Integriertes Monitoring (Infrastruktur, |[Prof. Matthes 1 36
Dienste, Geschaft)

TP 3.3 Visuelller Service-Management Leitstand [Prof. Matthes 1 36

TP 3.4 Sensing on Demand Prof. Ott 1 36

TP 3.5 Proximity Services Prof. Ott 1 36

TP 3.6 Technische Plattform-Architektur Prof. Broy / Dr. Prehofer 1 36

TP 4.1 Modelle und Werkzeuge fir Indoor- Prof. Broy 1 36
Karten

TP 4.2 Umweltsensitives Verkehrsmanagement [Prof. Busch 1 36

TP 4.3 Verkehrsmanagement bei Prof. Busch 1 36
GrolSereignissen

TP 4.4 Kollaborative und soziale Dr. Worndl 1 36
Mobillitatsdienste

TP 5.1 Integrationsplattform flr temporale Prof. Kemper 1 36
geographische Daten

TP 5.2 Geospatial Big Data Exploration Prof. Kemper 1 36
Summe Wiss. MA / Postdoc Stellen 19




Overview

1. The digital transformation of transportation and mobility

2. Challenges for the automotive industry
=  The innovator’s dilemma
= Lagging “digital” capabilities (lessons learned by the media industry)
=  Competition by strong customer-focused digital players
= Fragmented markets

3. Vision: A marketplace and ecosystem of mobility services

4. The TU Munchen Living Lab Connected Mobility (TUM LLCM)
=  Guiding principles
= Research areas and research projects
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Cars are becoming a victim of their own success
Mexico City sebis
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Cars are becoming a victim of their own success
Sao Paulo, Brazil sebis
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Cars are becoming a victim of their own success
Kuala Lumpur, Malaysia
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Bill Ford

A new perspective on vehicles

150629 Matthes TUM Living Lab Connected Mobility

“If we do nothing, the sheer
number of people and cars in
urban areas will mean global
gridlock.

Now is the time for all of us to be
looking at vehicles the same way
we look at smart phones, laptops
and tablets: as pieces of a much

bigger, richer network.”



Innovative concepts and products are emerging

... and platforms

Apple CarPlay

Android Auto (Open Automotive Alliance)

Nokia MirrorLink
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Next-generation urban transport systems

Integration of transportation modes, services and technologies sebis
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The innovator's dilemma

When new technologies cause great firms to fail

... the logical, competent decisions of management
that are critical to the success of their companies are
also the reasons why they lose their positions of
leadership.”

A Incumbents nearly always win cgenNCt
ACEY' o

O '-':-:k'iv‘"c
& nen . |
> New Téchnologies
o4 Cause Great Firms
e + to Fail
5 : '
-~ CLAYTON™M.[CHRTSTENSEN
> x Entrants nearly always win
< DISRUPTIVE
u INNOVATIONS

Incumbents beat newcomers at sustaining
innovations, but lose with disruptive innovations.
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Penetration/Unpenetrated

Years to grow 10% t090%  Adoption Rates of Consumer Technologies in the US (10% to 90% penetration) © Asymco
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Tablet, Sensors, ...
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Enterprises have to adapt their business capabilities

to an increasingly turbulent environment. sebis

Humans: Employees, Customers, Suppliers, Partners, Markets, Communities, ...

Accelerating Laws & Regulations T —

Changes Changes
Enterprise Vision, Goals, Strategy

Business Capabilities

Procurement Logistics Sales
Holistic Coherent
Optimization Transformation

Information Management Capabilities

SCM ERP CRM

o /

Resources: Energy, Matter, Information, Technology...
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Competition by strong customer-focused digital

players

Wl RTS(?H AFT DIEZEITN"09/ 2015

= Uber
Software . Aople Maps

- . = Apple Siri
statt SPOﬂer = Apple Passbook

, R = )
o, K r°‘e Autos aus dem Silicon Valley kénnten n A |e Wal Iet
N %, Oror
%, "% %%, zur Massenware werden. Was haben
o/% ‘»o,% e, die deutschen Hersteller dann noch, ™ Apple Watch
"’%% 0% ) was Google und Apple nicht haben?
%

= Google Maps

» Google Android
» Google Analytics
= Google Now

150629 Matthes TUM Living Lab Connected Mobility © sebis 15



The global markets are changing

THE SHIFT

Il Il GLOBAL W(K yww

INSTITUTIONS  |IARKETPLARE COMMUNITIES

M\V]

CAUSES - Information networks
- Global information flows  coNTROL
- Social computing
- Market discontinuity

XPLANAT|ONS" by Dachis Group
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Marketplaces, platforms enabling ecosystems

Marketplaces

= Amazon Marketplace

= Ebay

= Alibaba

= Uber

= Apple Store

= Google Play

= Microsoft Store

= Telekom Business Marketplace

Platforms

= Windows, Linux, Android, iOS

= Wordpress, Typo3, Drupal, Sharepoint

= SAP R/3, Salesforce

= PaaS: Amazon, Microsoft Azure, Google App Engine, ...
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Example: Moovel (Daimler)

Acquisitions and partnerships
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Towards mobility platforms

Upcoming research project in Munich (TUM, BMW, SIEMENS)  Sebis

School Kids, Taxi Drivers, Business Travelers, Disabled People, Elderly People, ...
Mobility and Information Demands, Contexts (planning, meeting traveling, accounting)

Test Region  TIIT]  Connected Mobility Lab & Platform Industry
Munich Partners
Traffic Flow Floating Traffic News Public Long- Sensors Car Bike Bike Parking

Detection Car Data Transport Distance Sharing Sharing
Transport

Sharing
Z . E
7 % CAR [nextblke 86
E L ~ vl V]3] % L) .

© sebis 21

150629 Matthes TUM Living Lab Connected Mobility



Project organization

AP 4: Use Cases

AP 5: Geospatial-Temporal Analytics

AP 3: Platform Architecture and Core Services

AP 2: Platform Requirements, Business Models, Value Networks

AP 6: Pilot Service Delivery

AP 1: Governance
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AP 1: Governance

Okosystem
Governance
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c
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Industrie

AP 4: Use Cases

Kollaborative und
soziale Dienste

Umwelt-sensitives
Verkehrsmanagement

Modelle & Werkzeuge
fur Indoor-Karten

Verkehrsmanagement
bei GroRereignissen

Kontextsensible
Empfehlungssysteme

Beitrage

Community

AP 5: Geospatial-Temporal Analytics

Integrationsplattform
fur temporale
geographische Daten

Geospatial Big Data
Exploration

Beitrage

Community

AP 3: Plattformarchitektur und Core Services

Integriertes Monitoring
Infrastruktur,
Services & Business

Proximity Services

Technische Plattform- Industrie
Architektur

Accountablity

Visueller
Service-Management
Leitstand

Sensing on Demand

AP 2: Plattform-Anforderungen, Geschaftsmodelle, Wertschopfungsketten

Partner On- und Off-
Boarding

Crowdsourcing und
Crowdinnovation

Service Mashups
Entwicklungs-
unterstitzung

Geschaftsmodelle

Plattformanbieter Industrie

(]
=
=]

()

=)
O

[

AP 6: Pilotbetrieb

AP X

AP X

AP X

Leistung vorhanden oder
erbracht durch paralleles
luK Industrieprojekt

Forschungs-Teilprojekt XY im
Arbeitspaket X

Beitrage der Plattformnutzer bzw.
Community (kleine und
mittelstandische Unternehmen)



Two independent project consortia with aligned research

questions and prototypes sebis
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TOGAF Architecture Development Method

4 iteration cycles:

e Architecture Context

e  Architecture Delivery

e Transition Planning

e  Architecture Governance

Architecture
4« Context

_ A.
Architecture Architecture
Governance Mot -
\A Busr;oss
Architeclure

Architecture

A Delivery

C.
Requirements lngormation
Management ystems
g Architectures

F. D.
Proiocts Migration Technology
= Planning Architecture

Transition __¥

Planning

http://bmsace.blogspot.be/2011/04/togaf-notes-part-3.html (29.5.2015)
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PaaS Example: AWS Services

Compute Storage
: Amazon Elastic Auto Amazon Simple Storage Amazon Elastic Block Storage AWS AWS Storage AWS
Amazon Elastic Compute Cloud (Amazon E2) MapReduce Scaling Service (Amazon $3) (Amazon EBS) Import/Export Gateway Service Glacier
amn amm ==
(1T ‘ - m
o T L A O >
-
Amzon EC2 Irstarxe Instarces AMI  DBonimstamestance with Elastic P amazon Cluster  HDFS Cluster AutoScaling Amzons3 Buxlet Buclet with  Object Amazon Volume Sraps hot AWS Import/ AWSStorage Armazon
Coudwatch Elstic Objcts Elstic Block Export Gateway Glaxier
MapRed e Storage (EBS) Servie
Database
Amazon DynamoDB Amazon Relational Database Service (Amazon RDS) Amazon ElastiCache
] .n | o] D. (o | e f— fe— CACHE
—] [*] om
2 L] [ U WO
T =D om u >
DyramoDB Table tem tems Attribute Attributes Armazon RS RDS DB RDS D6 Instance RDS DB MysQL DB Orack DB Amazon ElastiCx he
Istarce  Standby (MultiAZ)  Instance Instance Instance Elasticache  Caxhe Node
read Peplca
Networking Content Delivery
Amazon Route 53 Amazon Elastic ~ AWSDirect  Amazon Virtual Private doud (VPC) Amazon Cloudfront Elastic Network
Load Balancing Connect Instance

._I.. g o s 4h . 2. -

Ammzon Hosted Zone  Route Table Ebsti Load AWS Direct AmezonVPC  Pouter Internet Customer  VPNGateway VPNConmection Amazon Download Streaming  Edge Location Elstic Network
Poute 53 Babmer Connect Gateway Gateway L ib utk Instamce

Application Services

Amazon Simple Queue Service Amazon Amazon Simple Email Amazon Simple Workflow . e . .
. Amazon Simple Notification Service (SNS
(sas) doudsearch Service (SES) (SWF) P (SNS)
‘IIII]IIUU O ‘@ﬂ' G@@ —————
| e— R —
AmezonSos Queue Message Amazon AmazonSEs Email AmazonSWF  Decider Worker Amazon SNS Email Notification  HTTP Notifkation Topic
Cloudsearch
Deployment and Management Monitoring Non-Service Specific
Amazon Elastic  AWS Identity and Access .
Y AWS CloudFormation Amazon QoudWatch
Beanstalk Management (IAM)
— e D @ ¢&,°
- — T il m =40
HEE == Vv - i Em e e o
Amazon Applkation AWS 1AM 2dd-on AWS Temphte stack Abm Armazon AWS Coud AWS User Users Intemet Client Mobilke Multimeda  Traditional Corporate
Elstic M Cloud Formation Coudwatch Manageme nt Client Serer DataCenter
Beamstalk Corsoke
Groups
——— \
I Auto | Elastic EC2 Virtual Corporate
I scaling | Security Beanstalk Instance VPC Server Private AWS Data
! Group | Region | Group Container Contents Subnet Contents Cloud Cloud Center
| S — — .

http://www.conceptdraw.com/How-To-Guide/picture/Design
%20Elements%20-%20AWS%20-%20Amazon%20Web%20Services%20architecture%20solution-2.png (29.5.2015
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IBM Cloud Computing Reference Architecture sebis

(r N/ p—— \( oo )
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Integration Ecosystems -, : : : Management Catalog Management :
Tools 1 II/ < > < > \I _
— ] 1 1
= g | Service Automaton Management 11|Contracts and Senice f g Offering -
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: Business - L —— :> < A < : : : : 1
I | Processes & |! — ! 11| Qlearing and Accounts Accounts || I: Service Runtime :,
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1 c |1 _ R ] e ey vy N ) — .:
o 2 5 laaS £z I Software
: Middleware 2 : 6 E Service Provider Portal and API L Development
- S |}
: e T ‘;E) : ‘_4 \E_EUJJ # Deployment __ # Transition . # Operations . # Security and * Customer :E et
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http://www.ibm.com/developerworks/webservices/library/ws-soa-ref-arch/index.html (26.5.2015)
http://alanstreet.net/what-are-ibm-ccra-and-ccmp/ (26.5.2015)
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TUM LLCM

Core Cloud Services & Temporal External Partner

Temporal

Temporal
Partner*: A

Partner*: B

* Temporal Partners
may become permanent Partner

Partner:
Environmen-
tal Routing
Partner:
Traffic Mgmt
Partner:
TUM LLCM
Service Cloud
Maps &
M Car Iocatior? based
anucturer _ " )
Cloud Public Mobility Service Cloud
Infrastructure
Cloud
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Connecting Clouds

Different Cloud implementations may be connected on different levels

O— SaaS O« SaaS —0
O PaaS O— PaaS —O0
O— laaS O O— laaS —O
Legend
Interface —Q)

XaaS
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TUM LLCM Vision: Service providers are free...

to choose their appropriate PaaS/laaS Provider & Stack

Sg::g; Service 2

(SaaS)
Microsoft

Azure AWS
(PaaS) (PaaS)

Service 3

(SEEL) Service 4
Google (SaaS)

AppEngine IBM
(PaasS) Bluemix and even
(PaaS) more...

141219 TUM Living Lab Connected Mobility © sebis 30



TUM LLCM Vision: Integration becomes easier

By using central LLCM Services instead of one service

Link to several payment

solutions
TUM LLCM Link to several authorization
Service Cloud solutions
Link to several analytic
solutions

Authentication Analytic
Service(s) Service(s)
Payment
Service(s) tb.d.
TUM LLCM defines N ™~
standards for central T )
. i empora
services like: (Temporal) Partner B
Partner A
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Applied research for the development and delivery of

iInnovative digital mobility solutions
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A human-centered design thinking approach

The main questions to be answered

How do we provide our solution
in a sustainable manner?

Business
Viability
People
Desirability
Technology
Feasibility

How can we solve it?

We are looking for solutions which are desired, feasible and viable!
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