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Embedded computers go outdoors



Outdoors is different
Physical space defines execution context
Volatile configurations
Mobile ad-hoc networking
Non-intrusive human-computer interfaces



Quality of Result

QoR

Outdoors Adversity0 100%

100% ideal

real



Outdoor Distributed Computing
Recent research in networked embedded systems

Hardware

Compilers

Software Engineering

Network Protocols

Our focus
Programmability: How to program and execute distributed 
applications over networks of embedded systems?

Remote Healing: How to perform automatic system 
monitoring, diagnose, repairing remotely?



Our Research
NSF ITR grant ANI-0121416, 2001-2006

Faculty: Liviu Iftode(PI), Uli Kremer, Michael Hsiao
10 graduate students: DisCo Lab, EEL
undergraduate students
visitors

Contributions
Smart Messages
Spatial Programming
Spatial Views
Backdoors for Remote Healing

Applications & Collaborations in Pervasive Computing
Vehicular Computing (IEEE PvC Special Issue, Oct 2006)
Smart Phones (IEEE PvC Special Issue, April 2005)



Spatial Programming  at a Glance

Physical space mapped into a virtual address space to 

hide communication 

Outdoor distributed applications are programmed using 

spatial references

Embedded systems named by their expected locations 

and properties

Spatial programs migrate to access spatial references 

using Smart Messages



TrafficView Project

Drivers can continuously monitor traffic in front of their 
cars farther than they can see



EZCab Project
Book  taxis in dense urban areas using 

car-to-car communication



Smart Phones as Universal 
Personal Servers

Smart phones discover, load and execute various 
location-aware services



IEEE Internet Computing, March-April 2005



To be presented at VANET-2005
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Migratory Service Model
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Context-Aware Migratory Service 
Applications
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Conclusions
Our collaboration model with EU partners has 
been very successful and mutually beneficial

Student exchanges  (3 month- visits) are essential to 
bootstrap a collaborative project
Technical workshop to bring together the collaborating 
teams
At least two years necessary to complete a significant 
project
Seek additional funding to continue the projects if 
promising

Collaborations with Hipeac/UPC, Barcelona and 
UPMC/LIP6, Paris are under way


