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Argo – Global Ocean Observation Strategy
Global array of temperature/salinity profiling floats

Satellite data relay to data centers on shore
Operational since 2000
Developed and maintained mainly by oceanographers
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Anti-Submarine Surveillance

Distributed acoustic monitoring and surveillance
Advanced signal processing
Mostly wireline and analog
Fixed installations and mobile units
Military development since the cold war
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Globally Networked Weather Stations
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Wireless Sensor Network Systems Today
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“Proof-of-Concept” Deployment Experience
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More Wireless Sensor Network Systems…
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WSN Development Reality

It is hard to deploy anywhere beyond 10-20 nodes today.

Coordinated methods and tools are missing today.
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Virtualization and Emulation
EmStar [Ganesan2004] 

BEE [Chang2003,Kuusilinna2003] 

Maté, MELETE, JVMs [Levis2002,Yu2006]

Today's WSN Design and Development
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Simulation
TOSSIM [Levis2003]

PowerTOSSIM [Shnayder2004]

Avrora [Titzer2005]

Test Grids
moteLab [Werner-Allen2005]

Emstar arrays [Cerpa03/04]

Kansei [Dutta2005]

Closing in on the
“real” experience

Specialized
simulation tools for 
WSN applications

Fast-prototyping 
in a controlled 
environment
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Virtualization and Emulation
EmStar [Ganesan2004] 
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Simulation
TOSSIM [Levis2003]

PowerTOSSIM [Shnayder2004]

Avrora [Titzer2005]

Test Grids
moteLab [Werner-Allen2005]

Emstar arrays [Cerpa03/04]

Kansei [Dutta2005]

Deployment
Trial-and-error [Mainwaring2004,
Hemingway2004,Cerpa2001]

Dependence on infrastructure
[Szewczyk2004] 

In-network reprogramming 
[Levis2004,Hui2004]

Calibration and Verification
[Szewczyk2004]
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From Proof-of-concept to Real-world WSNs

Traditional test grid
Wired
Immobile
Not scalable

In-network tools
Limiting, unreliable

Self-organizing 
backbone network

with 
deployment-support

services

Deployment-Support Network
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Target Sensor Network

Next-Generation Deployment-Support

Developer 
Workstation

Deployment-Support Network
Temporary, minimal invasive
Virtual connections to nodes
Reliable, wireless, scalable
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WSN Target
Application

JAWS – Application Partitioning

JAWS Application
Topology Control

Connection Management

Data Transport

Caching

Node Management

Target Adapter
Target Control
Programming
Logging

Monitor
Threads/IRQs
High level context

Codesize 100 kB

4 kB

2 kB
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JAWS – DSN Architecture Details
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Target Sensor Network

JAWS – Sensor Network Monitoring Toolkit

A suite of services based on the JAWS 
deployment-support network

Remote logging and event detection
BTnut OS tracing facility
Long-term logging and analysis
Remote programming
Generic DSN access
Power and status monitoring
Coordinated fault injection
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JAWS Application – Fire Sensor Networks
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Target Sensor Network

Deployment-Support – Closing the Loop…

Full life-cycle 
support for 

Sensor Networks
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To probe further…

http://www.btnode.ethz.ch
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