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Introduction

This paper present Gridella, a P2P system 
based on Peer-Grid (P-Grid), improves on 
Gnutella’s search performance while 
reducing bandwidth requirements.
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Gnutella

Gnutella is a decentralized file-sharing system.
The host communicates peer-to-peer via the 
Gnutella protocol.

http://www.clip2.com/GnutellaProtocol04.pdf
http://www.gnutella.com

http://www.clip2.com/GnutellaProtocol04.pdf
http://www.gnutella.com/
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Gnutella’s Problems

High bandwidth consumption
High cost of database search on all requested hosts
No estimate of query duration and probability for 
success of query
Free-riding problem
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Can a set of peers without central 
coordination provide efficient search 
and small storage space?
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CAN

Content Addressable Network(SIGCOMM’01)
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Peer-Grid

P-Grid is a virtual binary search tree that 
distributes replication over a community of 
peers and supports efficient search.
Peers in P-Grid perform construction and 
search/update operations without any central 
control or global knowledge in an unreliable 
environment.
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Peer-Grid Properties

It is completely decentralized
All peers serve as entry points for search
Interactions are strictly local
It uses randomized algorithms for access and search
Probabilistic estimates of search request success 
can be given
Search is robust against node failures
It scales gracefully in the total number of nodes and 
data items
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Routing

Every participating peer is represented by its path, 
the binary bit string representing the subset of the 
tree’s overall information that the peer is respon-
sible for.
For each bit in its path, a peer stores the address of 
at least one other peer that is responsible for the 
other side of the binary tree at that level.
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0,0 -> 00,01

0,01 -> 00,01

00,011 -> r01,011 -> 010,011
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k: key(path) length
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Gridella

Gridella is a P-Grid-based, Gnutella-
compatible P2P system.
Gridella is written in Java and will be 
released under the GNU general public 
license.
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Gridella Components
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Gridella Interaction



28

Performance Comparison
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Future Works

New e-commerce models:
Use P-Grid for decentralized storage of reputation data to 
address security issues such as authenticity and 
confidentiality.

Micro-payment system
Force people to pay for service to avoiding free riding.
Offers and downloads from a peer would earn credits, 
which could be used to pay for services requested.



30

(MPEF7, MPEG2000)
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Conclusion Remarks

Considerable research and experimentation 
remains to make P2P systems feasible for 
application domains beyond mere MP3 and 
image exchange, such as creating a new 
paradigm for decentralized e-commerce 
systems, or for new types of network 
infrastructures such as mobile ad hoc 
networks.
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