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1.  Mobility
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Society  in  transition
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Urbanization
u Impacts  on  mobility



Profound  changes   in  the  coming  decades  for  the  
world’s  population

©  sebis 6October   6th, 2015   Uludag – MT  Kickoff  Presentation

0

2

4

6

8

10

12

1950 1970 1990 2014 2030 2050
Po

pu
la
tio

n	  
(b
ill
io
ns
)

The	  world's population development

Total	  world	  population Urban	  population Rural	  population

In  2007,  for  the  first  time  in  
history,  global  urban  
population  exceeded  the  
global  rural  population.

54%
of  the  world’s  population  
was  urban  in  2014.

66%of  the  world’s  
population  is  expected  
to  be  urban  by  2050.
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No  data

?
Implications

Sources:   based   on   [1]



Rising urbanization impedes mobility

The  increasing population in  urban  areas involves serious challenges for mobility in  
urban  areas:
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1.  Increasing vehicle miles traveled
uGiven that the population increasingly resides in  
urban  areas,  it is clear that vehicle miles traveled will  
increasingly accrue in  urban  areas.
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Sources:   based   on   [2,  3]



Rising urbanization impedes mobility

The  increasing population in  urban  areas involves serious challenges for mobility in  
urban  areas:
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2.  Increasing congestion in  urban  areas
uRising population in  urban  areas leads to
increasing congestion in  urban  areas.

Increasing delay per  U.S.  
commuter in  traffic (hours):
u 1982: 14.4
u 2000:   34.8
u 2006:   39.1
u 2020:   ≈  41.0

Increasing fuel waste (billions
of gallons):
u 1982: 0.36
u 2000:   1.63
u 2006:                                              2.18
u 2020:   ≈  3.2

$20.6  bn

$79.2  bn
$100  bn

≈  $175  bn

leer

Annual  cost  of  congestion  in  the  United  States$

How does this
situation look in  
Munich?

?

1982 2000 2006 2020
Sources:   based   on   [4]



Munich is also  affected by the global  urbanization trend

Some facts about Munich’s transition
A  population growth of 15.4%  is expected between 2013  and 2030    
Based on  historical and  predicted data of Munich’s population and  

employment development,  a  great increase of its traffic is expected
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Sources:   based   on   [5,  6]



Munich is also  affected by the global  urbanization trend
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Overview  of  preferred  means  of  
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Intelligent  use of data as an  opportunity to improve the mobility situation in  
Munich
� TUM  Living  Lab  ConnectedMobility  (TUM  LLCM)

Sources:   based   on   [6]



2.  TUM  LLCM
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TUM  Living  Lab  Connected Mobility  (TUM  LLCM)
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The  TUM  Living  Lab  Connected Mobility  (TUM  LLCM)
aims to make a  significant contribution to an  open  service platform digital  

mobility in  Bavaria  by researching,  developing,  and  evaluating innovative  
platform services and  applications for digital  mobility platforms.

targets to promote  the design  and  prototypical implementation of an  open  
usable digital  mobility platform.

is carried out  in  close collaboration with leading industrial suppliers of digital  
mobility services.

is used as an  innovation platform for simplified and  accelerated exchange
with the development of digital  mobility services between university,  industry
and  end-users.

The  TUM  LLCM  aims to merge different  mobility-related
technologies into a  platform that collects and  processes data.  
Once merged,  these data are then provided as a  basis for an  
efficient,  safe and  comfortable mobility.

Sources:   based   on   [7]



3.  Technologies
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Big  Data  and search-based data discovery tools
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Technological  transformation  in  the  area  of  mobility
Ubiquitous  computing  is  also  in  the  area  of  mobility,  promoting  to  new  

technologies  and  leading  to  a  rapid  and  disruptive  technological  transformation  
in  this  area.

Various  kinds  of  vehicular  sensors  generated  by  the  Internet  of  Things  and  
a  new  generation  of  strongly  networked  and  integrated  systems  contribute  
continuously  to  the  expansion  of  huge  mounds  of  data.

The  ability  to  process  and  analyze  this  data  and  to  extract  insight  and  
knowledge  that  enable  intelligent  services  is  a  critical  capability.

Sources:   based   on   [8,  9,  10]



Big  Data  and  search-based  data  discovery  tools
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Technological  transformation  in  the  area  of  mobility
Example  of  these  kinds  of  applications  in  the  mobility  industry  comprise:

15

The  5  Vs  of  volume,  velocity,  variety,  veracity,  and  value  are  often  
used  to  describe  the  requirements  of  Big  Data  applications  and  
the  characteristics  of  Big  Data.

Connected  vehicle Autonomous  
driving

Smart  
manufacturing Industrial  internet Mobility  services

Sources:   based   on   [10]



Big  Data  and search-based data discovery tools
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5  Vs  of
Big  Data

Volume

▶ Terabytes
▶ Records
▶ Transactions
▶ Tables,  Files

Velocity

▶ Batch
▶ Real/near-time
▶ Processes
▶ Streams

Variety
▶ Structured
▶ Unstructured
▶ Semi-

structured
▶ All  the  above

Veracity

▶ Trustworthiness
▶ Authenticity
▶ Availability
▶ Accountability

Value

▶ Statistical
▶ Events
▶ Correlations
▶ Hypothetical

Sources:   based   on   [11,  12]



Big  Data  and  search-based  data  discovery  tools
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Search-based  data  discovery  tools
raise  huge  expectations  and  promise  high  benefits  for  organizations  among  

Big  Data  and  analytics  technologies.
facilitate  users  to  develop  and  refine  views  and  analyses  of  multi-structured  

data  using  search  term  and  to  find  relationships  across    structured,  unstructured,  
and  semi-structured  data.  

feature  a  performance  layer  to  lessen  the  need  for  aggregates  and  pre-
calculations.  

are  vended  by  i.e.  Attivio,  IBM,  Oracle,  Splunk,  and  ThoughtSpot

The  combination  of  the  three  open  source  projects  Elasticsearch,  
Logstash and  Kibana (ELK),  also  known  as  the  ELK  stack  is  an  
outstanding  alternative  to  commercial  search-based  data  
discovery  tools.

Sources:   based   on   [13]



The  Elasticsearch,  Logstash and Kibana (ELK)  stack
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The  ELK  stack  as  an  outstanding  search-based  data  discovery  tool
The  ELK  stack  is  and  end-to-end  stack  that  glean  actionable  insights  in  real  

time  from  almost  any  type  of  structured  and  unstructured  data  source.  
Elasticsearch:  performs  deep  search  and  data  analytics.
Logstash:  is  responsible  for  centralized  logging,  log  enrichment  and  

parsing  log  files.
Kibana:  is  used  to  visualize  data  from  Elasticsearch.  

Due  to  the  fact  that  the  ELK  stack  is  used  by  many  organizations  
for  a  variety  of  business  critical  functions,  an  evaluation  of  its  
applicability  in  the  mobility  industry  seems  auspicious  and  
indispensable.

Sources:   based   on   [14,  15]



4.  Research  question
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Overview of relevant  research questions
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? Research  question 1:
What are capabilities and key features of the ELK  

stack for data analytics?

? Research  question 2:
What are data analytics use cases in  the mobility

industry?

? Research  question 3:
For which type  of data analytics uses cases is the ELK  

stack applicable?



5.  Approach
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Approach  for  answering  the  research  questions
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3.  Ascertainment of data analytics use cases in  the
mobility industry
� Deliverable:  Collection  of data analytics use cases

4.  Implementation  of  data  analytics  uses  cases  in  the  
ELK  stack
� Deliverable:  Running ELK  stack with real  data

5.  Analysis  of  implemented  data  analytics  use  cases
� Deliverable:  Derivation  of ELK  stack applicability for data

analytics use cases for the mobility industry

1.  Implementation  of the ELK  stack
� Deliverable:  Configured ELK  stack on  the cluster

2.  Analysis  of the ELK  stack
� Deliverable:  Derivation  of capabilities and features of the ELK  

stack



6.  Project  plan
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Structured  project  plan  for  realizing  the  approach
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2015 2016October November December January February March

Master's  Thesis  kickoff  presentation
10/6/2015

ELK  stack  configuration
10/27/2015

ELK  stack  feature  derivation
12/5/2015

Use  case  collection
12/30/2015

Runnig ELK  stack
1/27/2016

ELK  stack  applicability  assessment
2/18/2016 Master's  

Thesis  
submission
3/31/2016

Master's  Thesis  
final  presentation

3/21/2016

10/1/2015  -
10/27/2015 Installation  of  the  ELK  stack  at  node

10/27/2015  -
12/5/2015 Analysis  of  the  ELK  stack

12/5/2015  -
12/30/2015 Ascertainment  of  use  cases

12/30/2015  -
1/27/2016 Implementation  of  use  cases  in  the  ELK  stack

1/28/2016  -
2/18/2016 Analysis  of  implemented  use  cases

10/1/2015  -
3/15/2016

Writing  the  Master's  
Thesis



Discussion
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Thank you very much for your attention!
Do  you have any questions?
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