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Internet Network Architecture 

}Well established layers of abstractions 

}Strict boundaries 

}Ample resources 

}Well attended 

 

}Independent Applications  
at endpoints communicate  
point-to-point through routers 
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by comparison, WSNs ... 

}Highly Constrained resources 
} processing, storage, bandwidth, power 

 

}Applications spread over many small nodes 
} self-organizing Collectives  

} highly integrated with changing environment and network 

 

}Autonomous 
} inaccessible, critical operation 

 

}Unclear where the boundaries belong 
} even HW/SW will move 
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Internet Research Perspective   

}άwŜǎƻǳǊŎŜ ŎƻƴǎǘǊŀƛƴǘǎ Ƴŀȅ ŎŀǳǎŜ ǳǎ ǘƻ ƎƛǾŜ ǳǇ ǘƘŜ ƭŀȅŜǊŜŘ 
ŀǊŎƘƛǘŜŎǘǳǊŜΦέ 

 

}ά{ƘŜŜǊ ƴǳƳōŜǊǎ ƻŦ ŘŜǾƛŎŜǎΣ ŀƴŘ ǘƘŜƛǊ ǳƴŀǘǘŜƴŘŜŘ ŘŜǇƭƻȅƳŜƴǘΣ 
will preclude reliance on broadcast communication or the 
configuration currently needed to deploy and operate 
ƴŜǘǿƻǊƪŜŘ ŘŜǾƛŎŜǎΦέ 

 

}ά¦ƴƭƛƪŜ ǘǊŀŘƛǘƛƻƴŀƭ ƴŜǘǿƻǊƪǎΣ ŀ ǎŜƴǎƻǊ ƴƻŘŜ Ƴŀȅ ƴƻǘ ƴŜŜŘ ŀƴ 
ƛŘŜƴǘƛǘȅ όŜΦƎΦ ŀŘŘǊŜǎǎύΦέ 

 

}άLǘ ƛǎ ǊŜŀǎƻƴŀōƭŜ ǘƻ ŀǎǎǳƳŜ ǘƘŀǘ ǎŜƴǎƻǊ ƴŜǘǿƻǊƪǎ Ŏŀƴ ōŜ 
ǘŀƛƭƻǊŜŘ ǘƻ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ŀǘ ƘŀƴŘΦέ 
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Mote/TinyOS ï let chaos reign  
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And rain it didé 
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Moving into the Mainstream 

}/ǳǊǊŜƴǘƭȅ ƳŀƴǳŦŀŎǘǳǊŜǎ ǇǳǎƘ ǘƘŜƛǊ ƻǿƴ άǎǘŀƴŘŀǊŘǎέ 

}Garmin ANT 

}ZigBee Alliance 

}Closed protocols 

 

}Maybe we should trade-off efficiency for: 

}Standards and interoperability to facilitate mass adaptation 

 

}Already have a standard inter-networking protocol on PC 
class devices: 

} IP, IPv6 
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Standardization 

}IETF:  

} Internet Engineering Task Force 

}Actively pursuing IP standards for wireless sensor networks 

 

}6LoWPAN Working Group:  

} IPv6 over Low power Wireless Personal Area Networks 

}MAC: IEEE 802.15.4 

 

}RoLL Working Group:  

}Routing over Low power and Lossy networks 

}RPL: IPv6 Routing Protocol for Low power and Lossy Networks 
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IEEE 802.15.4 MAC 

}Peer-to-peer: 

}CSMA/CA  

} (low power listening, low power probing) 

}PAN Coordinator: 

}TDMA with contention slots 
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Image from: http://wiki.uni.lu/secan-lab/ZigBee+technology+in+sensor+network.html 



IEEE 802.15.4 Header 

}Header size:  

} 9-39 bytes 

}Multiple addressing modes 

}Optional security 
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