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Colloquium - Freiburg

Zukunft der Kommunikation

Computing

Communications Content and Applications
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Overview

1 2008 and before
… the Internet is hopeless outdated…

2 2008 Where are we NOW ? 
2013 Which are THE Challenges?
2.1 Ubiquitous Devices & Mobile Communication
2.2 User Generated Content & Online Communities

3 2018 Where shall / will we be ?
3.1 Devices & mobile Networking: Seamless ubiquitous communications
3.2 Services & IT Architectures: Combination of Services … New Products
3.3 Content & Services: Need for Semantics
3.4 Content & Services: Context Awareness
3.5 Content & Services: Location Awareness 
3.6 Networks: Self X …. Orchestrated Decentralization 
3.7 Trends in Communications: e.g. Slices

4 Networks: Need for Perspectives - Perspective: G-Lab
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Adapted from :Robby Robson The Future of Standards: EDMedia 2005 Chair, IEEE Learning Technology Standards Committee

2008 and before
… the Internet is hopeless outdated…
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email  WWW  IPtel IMS ...

HTTP  RTP SIP ...

TCP  UDP …

IP

WLAN …

CSMA  MACAW ...

Wireless ...

Design Principles of the Current (old) Internet

Layered Architecture
Transparency of lower layers simplifies design 
some needs can not be implemented within a single layer
e.g. QoS, adaptability and security

Solution today: 
cross layer design … violating the layered approach
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Design Principles of the Current (old) Internet

Keep the network simple
Stateless IP in the core robustness 
there are several stateful mechanisms, 
e.g. QoS and MPLS

Solution today: 
packet inspection and configured or 
signaled patterns or 
additional protocol headers 
used to determine state of a “flow”

email  WWW  IPtel IMS ...

HTTP  RTP SIP ...

TCP  UDP …

IP

WLAN …

CSMA  MACAW ...

Wireless ...
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Design Principles of the Current (old) Internet

The end-to-end principle
Do not trust the network

implement many functionalities in end system
Today there are many miss behaving/malicious end systems (users), 
i.e. the network can not trust the end systems (any more)

Solution today: 
monitor and inspect behavior of end systems (firewalls, IDS, accounting, …)

email  WWW  IPtel IMS ...

HTTP  RTP SIP ...

TCP  UDP …

IP

WLAN …

CSMA  MACAW ...

Wireless ...
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Resulting Protocols

source: W.Effelsberg
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Adapted from :Robby Robson The Future of Standards: EDMedia 2005 Chair, IEEE Learning Technology Standards Committee

… the Internet is hopeless outdated …
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2008 Where are we NOW ? 
2013 Which are THE Challenges?
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Ubiquitous Devices & Mobile Communication2.1
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User Generated Content & Online Communities

Challenges
Retrieval
Quality assurance
Resource management
Understanding of community 
behaviour
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Services based on Web 2.0 Technolgies (AJAX, Mashups, …)

Challenges
Diverse IT Administration
Need of Governance
Security & Dependability
New business models
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Example
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Example
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Example
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2018 Where shall / will we be ?

Computing

Communications Content and Applications
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Devices & mobile Networking: Seamless ubiquitous 
communications

Seamless ubiquitous communications 
as service under the control of the user

„Unified Communications“ & mobile (Post)Internet
Secure and quality aware communications

3.1
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Services & IT Architectures: Combination of Services …
New Products

Aggregated Web Services
semantically enriched
of various service providers
allows for profit with new products
allows for substitution of providers 
more competition

mashed up Web 
Services

http://www.balaiyer.com/

3.2
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E.g. Realtime mobile SOA 
Amfismo – Theseus2Go
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Content & Services: Need for Semantics

Even more media data and interlinked
information
semantic description
generated by “tagging”
based on 
“collective intelligence”

.html

.pdf

.avi
.ppt

.html

.html.html

.html
.html

.html

.html

1 Annotate 2 Tagging

4 Share in community

3 linking by categorized tags

3.3
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Content & Services: Context Awareness

Reliable context available  
Sensors
Services
Content

Context =
f(x1,x2,…,xn)

Sensors, Data =
{x1=…,x2=…,…,xn=…}

Closest Italian restaurant?
model

generation
new model

f‘(x1,x2,…,xn)

evaluation
f(x1,x2,…,xn)

sensor data
{x1=…,x2=…,…,xn=…}

feedback
new sample

action

application

user

context determination

request
samples 

3.4
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Content & Services: Location Awareness 

Localization worldwide available
Sensors, Services, Contents
Cooperation of diverse (a plethora of) mechanisms

A

B

C
D

E

G

H
I

J
K

F

Sensor, Data
{x1=…,x2=…,…,xn=…}

3.5
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Networks: Self X …. Orchestrated Decentralization 

as well understood self organization as orchestrated decentralization 
Handling of complexity
Basis: Peer-to-Peer mechanisms

Decentralized services -
centralized responsibility

3.6



KOM – Multimedia Communications Lab  27

Trends in Communications: e.g. Slices

Source: Phouc Tran-Gia and GENI

3.7
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Trends in Communications: Slices

Source: Phouc Tran-Gia and GENI
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Networks:  Trends in Communications

Some Trends for the next 10 to 15 years
Technology at the edge 
– an access infrastructure 
for next generation devices
A universal system for location
and the internet of things
An Internet of services (only)
new design for secure, robust operation
Operation in time of crisis
Anti-scale: small networks
Assume quantum computers work
Rethinking the control/data plane dichotomy
Giving everything a presence in cyberspace
energy aware communications
Embrace the software radio revolution
Routers run “slices” with networks in parallel

Some taken from „Making the World (of Communications) a Different Place”
ACM SIGCOMM Computer Communication Review, July 2005

Picture from http://globalab.wordpress.com/2007/08/
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Networks: Need for Perspectives - Perspective: G-Lab

Slides adopted from Phuoc Tran-Gia, coordinator and Paul Müller

Computing

Communications Content and Applications
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ICT 2020 and G-Lab

From
BMBF
IKT 2020

Paul Müller, Bernd Reuther, AG ICSY, University of Kaiserslautern, http://www.icsy.de
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G-Lab
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…
Natürlich wollen wir auch versuchen, leistungsstarke Forschung

voranzutreiben. Deshalb haben wir im vergangenen Monat die 
Forschungsplattform "Germany-Lab", kurz "G-Lab", gestartet. Damit soll
das Internet der Zukunft mit neuen Diensten und Anwendungen ins Visier
genommen werden, das natürlich auch neue Anforderungen in puncto
Sicherheit und Zuverlässigkeit erfüllen muss. Hierfür stellt die 
Bundesregierung elf Millionen Euro zur Verfügung. Insofern glaube ich, 
dass wir hier sehr gut vorankommen können.

…
(aus der Rede Bundeskanzlerin Angela Merkel, IT Gipfel, Darmstadt, 

20.11.2008)
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G-Lab
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z.B. ca. 33% der Aktivisten 
der KuVS

36 Dres
14 Profs

In 12 
Jahren

… Dres
… Profs
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Fragen ?  – Any Questions ?

Mitglied des Technologiebeirats

Beauftragter für Informations- und 
Kommunikationstechnik
des Landes Hessen
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