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Abstract Peer-to-Peer (P2P) systems with super-peer overlay networks show combined advantages of both hybrid
and pure P2P systems. Super-peer is a special peer acting as a server to a cluster of generic peers. Organizing a
super-peer network is one of important issues for P2P systems with super-peer networks. Conventional P2P systems
are based on two-level hierarchies of peers. One is a layer for generic peers and the other is for super-peers. And
it is usual that super-peer networks have forms of random graphs. However, for accommodating a large-scale
collection of generic peers, the super-peer network has also to be extended. In this paper, we propose a scheme of
hierarchically constructing super-peer networks for large-scale P2P systems. At first, a two-level tree, called a
simple super-peer network, is proposed, and then a scheme of generalizing and then extending the simple
super-peer network to multi-level super-peer network is presented to construct a large-scale super-peer network. We
call it an extended super-peer network. The simple super-peer network has several good features, but due to the
fixed number of levels, it may have a scalability problem. Thus, it is extended to k-level tree of a super-peer
network, called extended super-peer network. It shows good scalability and easy management of generic peers for
large scale P2P system.
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void RegisterPeer(generic_peer p, super_peer R) {
L R} &4 94442l ICPL(R)IZ PP(R)S A5}
o] ConStateol] 7%
2. switch(ConState)
case CASE-1 : //(ICPLR)I<N+1) N (PP(R)=< ))
if (L(R) == 1) && NOT_FULL) {
CPL(R) = CPLR)+p ; // GPEA] Rl 55
register = TRUE ;
}
return ;
else { /LR > 1
for Ve & CPL(R) {
RegisterPeer(p, e) ;
if (lregister)
if (QualifySP(p)) {
PPR) = p ;
CPL(p)= {p, Rh
PP(p)=9 ;
L(p) = LR ;
}
retun ;
}
case CASE-2 : // (ICPLR)I= N+1) " (PP(R)= T ))
if (QualifySP(p)) {

PPR) = p ;
CPL(p)= {p, R
PP(p)=G;
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L(p) = LR+ ;
}
case CASE-3 : // (ICPL(R)I< N+1) N (PPR) #= & ))
// [CASE-1]%} 5
case CASE-4 : // (ICPL(R)I= N+1) " (PP(R) # & ))
RegisterPeer(p, PP(R)) ; // F-5 Flojol|A] 55 24
return ;
}
38l 8. XSPN 74 ¢nig|E
Fig. 8. Algorithm for constructing an XSPN
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