Arpeggio

Efficient Metadata-based Searching and File Transfer with DHTs

Arpeggio 1s a peer-to-peer file-sharing network based on the
Chord distributed hash table. Queries for files whose metadata
matches a certain criterion are performed efficiently by using a
distributed keyword-set index, augmented with index-side
filtering. We introduce metadata gateways, a technique for
minimizing index maintenance overhead. Arpeggio also uses the
DHT for indirect storage of file contents, maintaining pointers
from content to the live peers that provide it. Finally, we
introduce postfetching, a technique that uses information in the
index to improve the availability of rare files. The result 1s a
system that provides efficient query operations with the
scalability and reliability advantages of full decentralization, and
a content distribution system tuned to the requirements of a peer-
to-peer file-sharing network.



Idea

DHTs offer efficient lookup, but not efficient search

DHTs can enhance content availability and distribution performance
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Maintenance

e Expiration

- Metadata 1s expired to handle shifting network contents. However, expiration time is
long so that postfetching can be effective.
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* Replication

— Index data is lazily replicated because only weak replica consistency is necessary.
Erasure coding is not used because of the high ratio of queries to insertions.

* Incremental Responsibility

— Nodes do not immediately join the DHT, but proxy through another node until they have
proven stable enough to join the ring. As their stability increases, they can join the ring
multiple times to shoulder more of the load.




Content Distribution

* Segmentation

— Files are divided into dynamically-sized
chunks, which can themselves be shared
among similar files. Peers share chunks
and files are represented as lists of chunk

block hashes.

* Postfetching
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Conclusion

Arpeggio differs from previous peer-to-peer file sharing systems
in that 1t implements both a metadata indexing system and a
content distribution system using distributed hash tables. We
extend the standard DHT 1interface to support not only lookup by
key but complex search queries. Keyword-set indexing and
extensive network-side processing in the form of index-side
filtering, metadata gateways, and expiration are used to
ameliorate the scalability problems inherent in distributed
document indexing. We introduce a content-distribution system
based on indirect DHT storage that uses chunking to leverage
file similarity, and thereby optimize availability and transfer
speed. Availability 1s further enhanced with postfetching,
which uses cache space on other peers to replicate rare but
demanded files.



