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Adaptive Control of Super Peer Ration using Particle Swarm
Optimization in Self-Organizing Super Peer Ring Search Scheme

Tt

Hyunggun Jang" - Saeyoung Han' - Sungyong Park

ABSTRACT

The self-organizing super peer ring P2P search scheme improves search performance of the existing unstructured peer-to-peer systems,
in which super peers with high capacity constitute a ring structure and all peer in the system utilize the ring for publishing or querying
their keys. In this paper, we further improves the performance of the self-organizing ring by adaptively changing its super peer ratio
according to the status of the entire system. By using PSO, the optimized super peer ratio can be maintained within the system.
Through simulations, we show that our self-organizing super peer ring optimized by PSO outperforms not only the fixed super peer ring
but also the self-organizing super ring with fixed ratio in the aspect of query success rate.

Key Words : PSO, Peer-To-Peer Search Scheme, Self-Organizing Ring, Super Peer
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if( uniform random variable < € )
Pg = Pi;
else
LOOP(# of gossip data)
Pg = min(Pg, gossip_Pg);

(a2 4) p, AHlo|E YTAE

super_peer_percentage = ® * super_peer_percentage
+ ny * rand() * position_to_cost(Pi, Xi)
+ ng * rand() * position_to_cost(Pg, Xi)
percent_update_time = tick

(T 5 =%

Zjof HlE YHolE

[ return a * (adn - bdn) + B * (ads - b.ds) l

(222 6) position__to__cost(a, b)
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if (node_situation > threshold_variable)
selected_count++;
else
selected_count--;
if (node.RDV == TRUE)
if (selected_count < DEMOTION_THRESHOLD)
demotion(},
else
if (selected_count > SELECTION_THRESHOLD)
selection();
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(E 1) 7o S=% 24

Capacity level percentage of nodes
X 10%
10X 55%
100X 30%
10000X 5%

(® 2> AlEdijolM mzio|H

Topology Power-Law Topology
Power-law topology a 24~26
# of node 15000~ 32000

Node arrival distribution
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