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Tutorial Overview!
UMOBILE in a nutshell - ATHENA, Alexandros Sarros!
     This session introduces the H2020 UMOBILE project, explaining its architecture, main functional blocks and applicability scenarios as well as current 

exploitation efforts.!

The UMOBILE Lab - AFA, Angela  D'Angelo!
      This session describes the UMOBILE Lab, a testbed for ICN/NDN experimentation, which includes, among others, IoT scenarios. The session provides a 

tutorial on how researchers will be able to use the testbed, both for experiments as well as for extending the testbed in the future. Currently, UMOBILE is 
interconnected to the worldwide Named Data Networking (NDN) testbed.!

NDN-DTN integration - ATHENA, Alexandros Sarros!
      This session explains the effort developed in the project to assist a smooth transition between the current internet, and an NDN-DTN environment.!

Coffee Break!

Opportunistic wireless aspects in NDN - COPELABS - Paulo Mendes, Omar Aponte!
      This session addresses new concepts in NDN routing, namely, how to evolve the current routing and assist in supporting the topological variability inherent 

to opportunistic environments. The session shall start with a presentation on how current NDN routing proposals, such as NSLR, could be extended to 
support higher topological variability, that is inherent to opportunistic wireless environments. The session will end with a demo of NDN-Opp, an extension of 
the Network Forwarding Daemon for Android (NFD Android) created to support direct device-to-device communication in the context of opportunistic 
wireless environments.!

Social-aware metrics derived from contextualization - Senception/COPELABS – Rute Sofia, Paulo Mendes,  Igor dos Santos!
     This session shall present the contextual plane of UMOBILE, and explain how it can improve the network operation, being, for this session, a specific example 

provided for contextual-based routing. The session covers opportunistic capture, data classification (context), as well as inference aspects concerning 
roaming habits. The session will end with a demo of PerSense Mobile Light, a tool that has been developed by Senception in UMOBILE to perform 
contextualization derived from wireless data. The demo shall explain how researchers can install and use the data captured by PerSense Mobile Light.!

Applications - COPELABS, Omar Aponte!
     This session is dedicated to the explanation of native applications being developed in UMOBILE for ICN/NDN opportunistic environments. The session shall 

end with the demo of Now@, a content sharing application over NDN.All applications can be downloaded via GoogleApps. !

Closure - ATHENA!



Main objectives !
•  Develop a consolidated information-centric and delay-tolerant 

communication platform!

•  Provide architectural support for the network edge, where mobility !
and connectivity disruptions are the norm!

•  Enable a tighter integration of opportunistic communications !
with the Internet!

•  Drive the Internet towards a communication platform for universal 
coverage!

•  Drive new application and services!



UMOBILE !
High-level perspective and novelty!

•  Exploitation of all communication 
opportunities and intelligent 
management of network capacity!

•  Inherent support of disruptive 
communications, even between 
devices that are disconnected in 
space at any point in time!

•  Facilitation of user and !
service mobility!

•  User, usage and network 
contextualization!

•  Social-based routing!

•  Application/computation sharing!



UMOBILE proof-of-concept 1 (PoC1) !
Emergency and Civil protection scenario!
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TESTBED: This section describe the lab configuration necessary to demonstrate the PoC. 
 
VALIDATION PLAN: The validation plan is a list of actions and activities to perform on the 
testbed in order to validate the PoC. 
 
EVALUATION: The evaluation refers to the technical implementation and deployment of 
the PoC and the results and conclusions obtained with it. The evaluation phase will be in 
charge of verifying the identified requirements. For the time being, the evaluation phase is 
not yet started, and it will be fully described in D.5.4.  

4.2. PoC 1: Emergency and Civil scenario [All] 

4.2.1. Context 

In the first Proof of Concept, we present the services introduced by UMOBILE for reaching 
disconnected areas and users. UMOBILE provides mechanisms that may assist responsible 
authorities in the case of challenged events. In emergencies, traditional communication 
services such as fixed or mobile networks and local Internet access are 
completely/partially inoperable. Therefore, the design of the UMOBILE system assists 
users in disseminating emergency information directly via end-user devices as well as via 
the UMOBILE hotspots and UAVs. 

This proof of concept is focused on displaying the capability of the UMOBILE architecture 
to reach disconnected areas and assist responsible authorities in challenged events, 
corresponding to an infrastructure scenario. 
 

 
Figure 16. Emergency scenario & emergency message dissemination •  Opportunistic communications 

•  Service migration  
•  Delay-tolerant forwarding  
•  ICN forwarding  

 

37 

4.2.2. Demonstrator 

4.2.2.1. Scenario 

We consider the following scenario, illustrated in Figure 17, in which a user is enjoying a 

day in a national forest. There is limited Internet access as this network topology is sparse 

showing participations in time and space. This person at a given point in time spots a fire 

and wants to alert about it. The user tags this info as “emergency” and use UMOBILE to 

make it available to be shared globally, as he has no cellular coverage. After that, the user 

continues his walk in an alternative path close to main roads, where bikers are passing by. 

The message is stored for a given amount of time in a specific geographic location. Bikers,  

by means of their UMOBILE app, will collect any emergency info by default. As soon as any 

of the UMOBILE bikers have connection, they will pass the message towards an authorized 

emergency entity via UMOBILE system, in an opportunistic fashion.  

 

Figure 17. High level flowchart of the first Proof of concept 

Upon reception of such message, a team of fire-fighters is sent to the location, equipped 

with UMOBILE apps for communication purposes. They use a UAV equipped with Wi-Fi to 

create a local communication infrastructure: the UAV is instructed to keep a formation able 

to cover the complete area affected by the fire, i.e., working as an access point for the rescue 

team. The video camera on the UAV provides with real-time images of the ground to the 

control units in the field.  

Members of the rescue teams, furthermore, use their mobile devices to request the 



UMOBILE proof-of-concept 2 (PoC2) !
Service announcement and social-routine!

•  Opportunistic communications 
•  Data collection and contextual inference  
•  Social-aware routing metrics validation  
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4.3. PoC 2: Service Announcement and Social-Routine scenario [All] 

4.3.1. Context 

In this proof of concept we present how the UMOBILE architecture can provide new types 
of services, such as micro-blogging and social-routine, showcasing the benefits of 
opportunistic communications and enhancements to smart routing and QoS aware 
services. 
 

 
Figure 20. Service Announcement and Social-Routine scenario 

4.3.2. Demonstrator 

4.3.2.1. Scenario 

In this demonstrator, a UMOBILE user, as illustrated in Figure 21, generates and shares an 
expression of interest in the form of tagged information (e.g., nearby supermarket offers or 
restaurant review), by means of the UMOBILE app, to the UMOBILE system where all 
UMOBILE users can benefit from the local information such as an interesting event, 
recommended place and social interaction activities. In addition, the UMOBILE system will 
keep track of the local event and update useful information to the UMOBILE subscribed 
users based on the new created information and its relevant hashtag. This information can 
be referred to the availability of some form of service (QoS aware service), as well as to 
user experience and user perception shared among users.  
UMOBILE  users  will be able  to  exchange  and  share  information,  e.g.,  photos,  videos,  
social text  comments  among  the  contacts  in  their  trust  circles derived from Wi-Fi Direct 
as well as Bluetooth.  User devices do not have to be always connected to the Internet. Data 
is exchanged among people passing by, based on social interaction approaches. The 
UMOBILE  system takes  advantage  of  all  available  connectivity  (e.g.,  wired  or  wireless)  
and  intelligently  chooses  the  most  suitable  transmission  protocol  depending  on  the  
network environment.  
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UMOBILE hotspots, deployed along this scenario, will store data based on its local 
meaningfulness, e.g. tips/photos about nearby shops, and disseminate among other 
peering hotspots or UMOBILE users. 
Furthermore, the UMOBILE system will provide the user with additional information 
regarding their personal expressed interests and, e.g., estimation of the time to get to a 
certain suggested location based on history information. 
Another crucial aspect supported by UMOBILE is the capability to capture personal data of 
UMOBILE users (e.g. visited networks, affinity network) with the ultimate goal of 
improving the user’s routine.  

 
Figure 21. High level flowchart of the second Proof of concept 

4.3.2.2. Functional flowchart 

From a functional point of view, the defined scenario can be mapped into the flowchart 
described in Figure 22. 

 



UMOBILE architecture!

•  Extending/modifying NDN for opportunistic and edge communications 



Forwarding!
•  DTN tunneling!

•  Reachability!
•  Reliability!

•  Opportunistic off-path content discovery (OOCD)!
•  Introduces a new routing table (D-FIB)!
•  Points Interests towards the edge of the network, if Interests !

for same content recently received (=Data cached)!
•  Cache hit increase through the discovery of locally available content!

•  NREP: !
•  Introduces name-based push services with priorities (for disaster recovery)!
•  Messages spread through the network of mobile devices, based on their 

name, related priorities TTL and the geographic area of dissemination!



Routing!
•  NDN-Opp!

•  Opportunistic communications (e.g. over Wi-Fi Direct)!

Contextualization!
•  Improves data dissemination through social awareness!

•  Passes information to other modules/apps!



•  Keyword-based mobile 
application sharing 
(KEBAPP)!

•  Application-centric 
computation and 
communication model!

•  Information discovery 
through application-driven 
and application-defined, 
hierarchical namespaces!

Northbound APIs!



Quality of Service!
•  Edge service deployment!

•  Application-level mechanism to overcome latency !
and availability constraints!

•  UMOBILE hotspots!

•  Core network, isolated nodes!

Pull request to request 

 current cpu/mem usage, 

 RTT metrics, etc. 

Decision	
Engine	

Service Manager 

service1	deploy servicei with QoS 

UMOBILE	
Hotspot	

Push request to deploy service 
in the selected UMOBILE Hotspot 

Monitoring	 servicen	

service repo 

monitored 
     data 

monitor	



UMOBILE as a Whole!
Main Elements, End-to-End Perspective!
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UMOBILE as a Whole!
End-user Service!
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UMOBILE as a Whole!
Hotspot!

14	



UMOBILE as a Whole!
Gateway!
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UMOBILE as a Whole!
Service Manager!
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UMOBILE Wholesale Model!
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•  Services!

•  Emergency!

•  Civil protection!

•  Commerce!

•  Applications!

•  Local communications!

•  News!

•  Maps/schedules/routes!

UMOBILE Service Provider 
devices

(Hotspots, Routers, Service 
Managers) 

UMOBILE end-user devices
(Mobile phones) 
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