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The Lookup Problem
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How to find a file by its name in a large p2p file sharing system?



Early Systems: Napster and Gnutella
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DHT-based Systems: CAN, Chord, Pastry and Tapestry
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• Greedy routing: forward the request  to node 
in routing table closest to target

• Hashing does not keep the order of the keys



List-based Systems: Skip Graphs and SkipNet

• Skip-list-based search: restricting to the lists containing 
the starting element of the search, we get a skip list.

• Expected hops per search is O(logN), and the number of 
links is O(NlogN)
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List-based Systems: Skip Graphs and SkipNet

• Skip-list-based search: restricting to the lists containing 
the starting element of the search, we get a skip list.

• Expected hops per search is O(logN), and the number of 
links is O(NlogN)
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Is O(N) links 
possible?



Physical Link vs. Virtual Link
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There are 5 nodes and 7 keys. How to search key 98 starting from key 4? 
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Virtual Links speed search



LinkNet: A New List-based data structure

Virtual Links speed search and enhance fault tolerance



Skip-list-based LinkNet



Performance Evaluation

• In an N nodes M elements network, the expected total 
space Skip-list-based LinkNet takes is O(M), and when 
M is big enough, the search operation takes expected 
O(logN) messages among nodes. 
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