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SPICE 

progress per 

Work 

Package 
The project is 

conducted in four 

separate work 

packages. 

Work Package 1: 

Project Management 

As part of the project 
, 

a Steering Committee 
meeting took place 
during the first days of 
June. During this 
meeting, members of 
the Steering Committee 
discussed the upcoming 
activities of SPICE, such 
as the workshop on DTN 
communications. 

Work Package 2: 

Exchange of know-how 
and recruitment of 
researchers and 

administrative staff 

Within the framework of 
WP2, several colloquia 
organised by SPICE 
members, also open to 

all interested parties, 
were organised. SPICE 
researchers presented 
their most recent 
research achievements, 

 
collaborations and future 
work. 

Work Package 3: 

Infrastructure update and 
state-of-the-art DTN 

testbed 

Within the framework of 
WP3, SPICE researchers 
continued research on 
the definition of a 
number of Space 

 
and applications that will 
be evaluated against the 
existing DTN network 
architecture. 

Work Package 4: 

Exploitation and 
dissemination 

As part of SPICE 
dissemination activities 
a workshop on DTN 
communications was 
organised at the 
premises of SPICE on 
June 18th, 2013. Details 
on the workshop are 
provided later on this 
newsletter. 

 
attended EC’s Research 
Potential meeting in 
Brussels on June 25th, 
2013. Several REGPOT 
coordinators attended 
the meeting, success 
stories were 

 
were discussed. 



 

SPICE is co-organising NETSPACE workshop, together with the National 
Observatory of Athens, Greece, in Athens on February 18th-19th, 2014. 

Space data volume is increasing as new missions generating scientific data are 
launched. That said, the necessary mechanisms for disseminating and 
exploiting space data are not yet in place. Therefore, networking technologies 
supporting the efficient dissemination of space data should not be considered 
as a peripheral issue but rather as an urgently-missing mechanism. In this 
context, NETSPACE provides an ideal venue for researchers and engineers to 
present cutting-edge work and results. Submissions are invited in, but are not 
limited to, the following areas: 

• Space applications with increased data dissemination requirements 
• Multi-mission space applications 
• Current approaches and policies in space data dissemination and 

exploitation 
• Delay/disruption-tolerant networks (DTNs) 
• Architecture, design, implementation, and evaluation of communication 

systems for space 
• Security/privacy concerns and solutions in space communications 
• Novel space mission objectives based on new networking technologies. 

The list of invited speakers includes: 

• Olivier Arino (ESA/ESRIN) 
• Jean-Pierre Bibring (IAS) 
• Scott Burleigh (NASA/JPL) 
• Gioacchino Buscemi (ESA/ESRIN) 
• Jérôme Lafeuille (WMO) 
• Arnaud Masson (ESA/ESTEC) 
• Pedro Osuna (ESA/ESAC) 
• Marc Paganini (ESA/ESRIN) 
• Nestor Peccia (ESA/ESOC) 

NETSPACE Workshop 
NETworking technologies for efficient SPACE data  
dissemination and exploitation 

Important Dates 

• Electronic submission of papers: December 10th, 2013 

• Notification of acceptance: January 5th, 2014 

• Submission of camera-ready papers: January 31st, 2014 



Space Internetworking Center 
organised a workshop on DTN 
communications at the premises of 
SPICE on June 18th, 2013. The 
workshop was organized as a single-
day event and consisted of three 
parts.  

In the first part, five talks were given 
by highly recognised researchers in 
the area of DTN or closely related 
research areas. The second part of 
the workshop included a talk from Mr 
Grzegorz Ambroziewicz, EC’s Policy 
officer and SPICE project officer, on 
FP7 Project Management and the 
new funding opportunities in the 
context of “Horizon 2020” EU’s 
Framework Programme for Research 
and Innovation. In the third part, a 
discussion on the future of Delay- and 
Disruption- Tolerant Networking was 
held among workshop participants. 
The event was open for participation 
to all interested parties. 

Prof. Tsaoussidis chaired the workshop 
on DTN communications. The list of 
invited speakers included: 

• Dr Arjuna Sathiaseelan, senior 
researcher at the Computer 
Lab of University of Cambridge, 
UK; 

• Scott Burleigh, senior researcher 
at the Jet Propulsion Laboratory 
of the National Aeronautics and 
Space Administration (NASA), 
USA; 

• Dr Lefteris Mamatas, senior 
researcher at University College 
London, UK; 

• Prof. Ioannis Stavrakakis, 
Professor at the Department of 

 
of the National and 
Kapodistrian University of 
Athens, Greece; 

• Prof. Panagiotis Papadimitriou, 
Professor at the Leibniz University 
of Hannover, Germany and 

• Grzegorz Ambroziewicz, EC’s 
policy officer. 

The presentation of Dr 
 

LCDNet, a novel research 
proposal that targets the 
development of a new 
Internet architecture for 
enabling the “Internet for 
All” notion and embeds the 
concepts of Information 
Centric and Delay Tolerant 

Workshop on DTN communications 
 

Xanthi, June 18th, 2013 

Fig. 1 Workshop on DTN 
communications 



Networking in a unified architecture. 
Mr Burleigh focused on the evolution 
of Bundle Protocol (BP) specification 
and the possible DTN protocol 
improvements that could be applied 
in order to simplify and enhance its 
operation, while Dr Lefteris Mamatas’ 
presentation was focused on the 
identification and exploration of new 
networking ideas and how they can 
impact terrestrial DTNs and 
opportunistic networks. Prof. 
Stavrakakis presented his work on 
investigating the effect of human 
layer both in 
traditional networked 
environments and 
emerging networked 
environments, since 
user is becoming a 
real player by 
generating content. 
Finally, Prof. 
Papadimitriou’s 
presentation focused 
on the increasing 
need for wide-area 
network service 
deployment, which 
can be resolved 
through network 
virtualization. 

The workshop continued with the 
presentation of Mr Grzegorz 
Ambroziewicz, EC’s policy officer for 
SPICE project. The presentation 
consisted of two distinct parts: 

• In the first part, Research 
Potential call was presented, 

Workshop on DTN communications 
 

Xanthi, June 18th, 2013 

 
along with some key 
information on success 
indicators, reporting and 
financing, while 

• The second part focused on 
Horizon 2020, its priorities and 
rules for participation. 

All workshop participants were 
interested in such a presentation, 
since it provided guidelines to the 
upcoming European research 
strategy that would help them draft 
their research agendas accordingly.  

 

The workshop concluded with a 
discussion on the future of Delay- and 
Disruption- Tolerant Networking and 
the research directions Space 
Internetworking Center should follow. 

Fig. 2 Mr Ambroziewicz  
during his talk 



Space Internetworking Center (SPICE) website can be found at: 
 
 

 

Here you will find: 

v Previous issues of SPICE Update newsletter 

v A comprehensive overview of the project, including details about partners 
and the various work packages 

v Information on Space Internetworking Center, research interests and 
members 

v Event information – a complete list of lectures, colloquia and relative 
events 

v Publications 

SPICE Newsletter  

and Website 

www.spice-center.org 



The Internet Society’s recent global 
Internet survey reveals that the 
Internet should be considered as a 
basic human birth right like clean 
water, public roads, work/school etc., 
because of its societal benefits. 
However, in the reality of today’s 
Internet, the vision of universal service 
provisioning faces the challenge of a 
growing digital divide, i.e., a growing 
disparity between those with sufficient 
access to the Internet and those who 
cannot afford access to universal 
services. 

The current economic models for 
accessing the Internet build on the 
basic Best-Effort model (which would 
be a paid users basic Service Level 
Agreement (SLA)), and the transport 
protocols that govern the transmission 
of data were adapted to suit the Best 
Effort nature of the Internet to 
contend for available resources. A 
potential solution for providing free 
Internet access to all would be for 
network operators to offer a very 
basic less-than-best-effort service 
(scavenger class) utilising the spare 
capacity in their networks while 
providing flexible Quality of Service 
(QoS) allowing enhanced services. 
However, the current Internet is 
architected in such a way that end-
to-end always on connectivity to 
transmit information is required. This 
situation creates a barrier for 
implementing time-windowed or 
time-shifted access, which could 
bring in new lower cost access 
opportunities.  

With the growing need for accessing 
more content, the current host-
centric model of the Internet 
architecture leads to wastage of 
resources, such as redundant 
transmission, leading to congestion, 
waste of energy etc., and 
underutilization of opportunities to 
cache content on- as well as off-
path, for e.g. utilising unused 
capacity. By enabling the Internet 
architecture to deliver content from 
locations closer to the end-user, 
better service quality can be 
provided at lower costs, increasing 
the competitiveness of network 
operators.  

An Information Centric Delay Tolerant 
 

has been proposed towards this 
direction. The main goal of the 
proposed unified I-DTN architectural     
framework is to efficiently exploit all 

 
from fixed or mobile broadband 
networks to disruptive networks and 
satellite links, while providing a unified 
abstraction to application developers 
for supporting current Internet-based 
services and enabling innovative 
future solutions. The framework of the 
I-DTN architectural framework 
combines IP, ICN and DTN solutions 
into a novel system architecture, 
exposing a common information-
centric abstraction to applications, 
while supporting a range of 
networking protocols over different 
transport networks. Figure 3 presents 
the architectural framework. 

Information Centric Delay Tolerant Networking:  
An Internet Architecture for the Challenged  
Ioannis Komnios 

 



ICN’s publish/subscribe paradigm 
allows for shifting demands in time 
and space, since expressions of 
interest (subscriptions) can be 
satisfied long after they have been 
issued, from any entity that has a 
copy of an object that matches the 
interest. This is in tandem to the 
philosophy of DTN. DTN and ICN are 
complementary in many aspects. For 
instance, DTN deals with discrete 
data items and operates hop-by-hop, 
optionally requiring intermediate 
nodes to retain content until 
reception has been confirmed. This 
allows for time and space shifting of 
when and where resources are used. 
This is similar to ICN designs that 
involve hop-by-hop communication 
between the ICN architectural 
elements. 

By its nature, hop-by-hop 
communication does not require            

Information Centric Delay Tolerant Networking:  
An Internet Architecture for the Challenged  
 

global reachability per se. As a 
consequence, one could run any of 
these designs either over IP or as its 
replacement. I-DTN is an integrative 
architectural framework that brings IP, 
ICN and DTN together into a single 
framework, in which DTN 
complements current IP and ICN 
solutions as an ideal candidate for 
communication in network 
environments, where added delay 
and disruption tolerance allows 
operation in disconnected 
environments. 

I-DTN can provide enhanced QoS 
mechanisms utilising the generally 
information-centric nature of its edge 
network deployments, most 
specifically the opportunistic nature 
of DTN. This allows for utilising spare 
capacity in a less-than-best-effort 
service class, while providing QoS 
enhanced services as a 
differentiation. With this, the overall 
utilisation of the network can be 
increased through a minimization of 
unused capacity throughout the sys- 
tem, while the information-centricity 
of the architectural framework will 
allow for further reduction of transfers 
through caching at the edge of the 
network, down even to individual 
mobile devices that operate in an 
opportunistic setting. 

Fig. 3 I-DTN architecture 

More information can be found at: 
http://www.cl.cam.ac.uk/techreports/

UCAM-CL-TR-841.pdf 



List of publications 

■ S. Lenas, S. Dimitriou, T. Tsapeli and V. Tsaoussidis, "Queue-Management 
Architecture for Delay Tolerant Networking", WWIC 2011, Vilanova i la Geltrú, 
Barcelona, Spain, on June 15-17, 2011 

 
■ E. Koutsogiannis, L. Mamatas and I. Psaras, “Storage-enabled Access Points 

for Improved Mobile Performance: An evaluation study”, WWIC 2011, 
Vilanova i la Geltrú, Barcelona, Spain, on June 15-17, 2011 

 
■ L. Mamatas, A. Papadopoulou and V. Tsaoussidis, “Semi Markov modeling for 

User Mobility in Urban Areas”, 2nd Stochastic Modeling Techniques and Data 
Analysis International Conference (SMTDA 2012), Chania, Greece, June 5-8, 
2012 

 
■ G. Papastergiou, N. Bezirgiannidis and V. Tsaoussidis, "On the Performance of 

Erasure Coding over Space DTNs", 10th International Conference on 
Wired/Wireless Internet Communications (WWIC 2012), Santorini, Greece, June 
6-8, 2012. 

■ F. Tsapeli and V. Tsaoussidis, "Routing for Opportunistic Networks Based on 
Probabilistic Erasure Coding", 10th International Conference on Wired/Wireless 
Internet Communications (WWIC 2012), Santorini, Greece, June 6-8, 2012. 

■ D. Vardalis and V. Tsaoussidis, "Achieving energy-efficienct with DTN: A Proof-
of-concept and roadmap study", 10th International Conference on 
Wired/Wireless Internet Communications (WWIC 2012), Santorini, Greece, June 
6-8, 2012. 

■ S.-A. Lenas, S. C. Burleigh and V. Tsaoussidis, "Reliable Data Streaming over 
Delay Tolerant Networks", 10th International Conference on Wired/Wireless 
Internet Communications (WWIC 2012), Santorini, Greece, June 6-8, 2012. 

■ E. Katsiri, "Cirrus: A Disruption-Tolerant Cloud", 10th International Conference on 
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Privacy-Preserving Cloud Computing System for Creating Participatory Noise 
Maps.", In proceedings of the 36th Annual IEEE Computer Software and 
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■ G. Papastergiou, I. Alexiadis, S. Burleigh and V. Tsaoussidis, "Delay Tolerant 
Payload Conditioning Protocol", Elsevier Computer Networks, in press. 

■ I. Komnios and V. Tsaoussidis, “CARPOOL: Extending Free Internet Access over 
DTN in Urban Environments”, ACM Mobicom workshop on Lowest Cost 
Denominatior Networking for Universal Internet Access, LCDNET ’13, Miami, 
Florida, USA, September 30, 2013, to appear. 

■ S.-A. Lenas and V. Tsaoussidis, “Traffic Shaping for Enabling Less-than-Best Effort 
Services at the Edges of Broadband Connections”, ACM Mobicom workshop 
on Lowest Cost Denominatior Networking for Universal Internet Access, LCDNET 
’13, Miami, Florida, USA, September 30, 2013, to appear. 

■ N. Bezirgiannidis, F. Tsapeli, S. Diamantopoulos and V. Tsaoussidis, “Towards 
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Complete list of publications can be found at SPICE website. 



  

 

Upcoming Events 

 

ACM Mobicom workshop on Lowest Cost Denominator 
Networking for Universal Internet Access, LCDNET ’13, 

Miami, Florida, USA, September 30, 2013 

ESA’s “Application of a BitTorrent-like Data Distribution 
Model to Mission” project kick-off meeting,  

October 2013 

8th ACM MobiCom Workshop on Challenged 
Networks, CHANTS ’13, Miami, Florida, USA, 

September 30, 2013 

CCSDS Fall 2013 meeting series, 
San Antonio, Texas, USA 

Prof. Carlo Caini, University of Bologna, will visit 
Space Internetworking Center,  

October 2013 

HORIZON 2020 new calls and  
relevant information days 
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liable for any use that may be made of the information contained. 
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