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An Efficient Peer Isolation Prevention Scheme in Pure P2P
Network Environments

Young-jin Kim" - Young Ik Eom"

ABSTRACT

According to the arbitration mechanism among the peers in the network, the P2P networking environments can be classified into hybrid P2P
networking environments and pure P2P networking environments. In hybrid P2P networking environments, each peer gets continual services
from the servers that are operational most of the time, and so, network isolation does not occur because every peer can always keep connection
to the server. In pure P2P networking envitonments, however, every peer directly connects to another peer without server intervention, and so,
network isolation can occur when the peer mediating the connection is terminated. In this paper, we propose a scheme for each peer to keep
connection information of other peers by maintaining IDs of its neighbor peers, to reconnect to another peers when the mediating peer fails to
work, and, for efficiency, to balance the number of connections that should be maintained by each peer. With our mechanism, each peer in the
network can continuously maintain connection to the network and get seamless services from other peers. Through the simulation, we ascer—
tairied that network isolation does not occur in the pure P2P network adopting our mechanism and that our mechanism distributes and balances
the connections that are maintained hy each peer. We also analyzed the total network traffic and the mean number of hops for the connections
made by each peer according to the recommended number of connections that is established at system setup time.

IINE : P2P HENI(P2P Network), B4t BFE (Distributed Computing), WET 18 (Network Isolation), B4t A (Distributed
Connection)
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input : IDR(ID of the peer that requests the ID list)
output : none
{

CEP cep ; /* CEP message type */

ENTRY ety ; /* BMIP entry type */

cepFlag =1 ;
cepID = ID of the connected peers
send the cep to the peer that requested the ID list;

cepID=1IDR ;
send the cep to the connected peers ;

ety =new ENTRY ;
ety NeighborID = IDR ;
add the ety into the BMIP ;

}
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input : cep(CEP message), IDS(ID of the peer that sends the cep message)
output : none
{
ENTRY ety=get an entry that (NeighborlD field value of the
entry in BMIP == DS} ;
switch(cep.Flag) {
case 0@

if (ety)
remove ceplD from IDs in the ety ;
break ;
case 1:
if (ety == NULL) {

ety = new ENTRY ;
ety NeighborID = IDS ;
add the ety into the BMIP ;
}
if (the ety doesn't include cep.ID)
insert cep.ID into the ety ;
if (the number of the connected peers<N_Connections &&
not connected with the peer that uses cepID) {
SOCKET sock ;
sock = connect(cep.ID) ;
if (sock !=NULL)
send the cep to the connected peers ;
}
break ;
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input : ID of the disconnected peer
output - nione
{
CEP cep ;
cepiD = ID of the disconnected peer ;
cepFlag =0 ;
send the cep to the connected peers
remove an entry that (NeighborID of the entry in BMIP == 1D
of the disconnected peer) ;
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input : none
output : none
{
for (a = (the number of the connected peers}-1;a>=0,; a--){
I id = get ID of a-th connected peer ;
if (_id is in IDs of the connected peer &&
(the number of the connected peers) > N_Connections) {
disconnect the peer that uses_id ;
}
}
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input : none
output © none
{
LBMIP = the number of entries in BMIP ;
sort BMIP by the number of IDs in entry ;
total = the number of the connected peers ;
for (index =0 ; index < LBMIP; index++) {
ENTRY ety = get index-th entry of BMIP ;
total += the number of IDs in ety ;
}
avg = total/((size of BMIP)+1) ;
dsn = (int)((the number of the connected peers) - avg) ;
for (index =0 ; index < dsn ; index++) {
int reverselndex = LBMIP - index - 1;
ENTRY etyl = get index-th entry from BMIP ;
ENTRY ety2 = get reverselndex~th entry from BMIP ;
COP cop ;
cop.ID = ety2 NeighborlD ;
send the cop to the peer that uses etyl.NeighborlD ;
disconnect the peer that uses etyl.NeighborlD ;
remove the etyl from BMIP ;
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input * IDS(D of the peer that sends the message), cop(COP message)
output : none
{

disconnect the peer that sends COP message ;

remove the entry that NeighborlD) field at BMIP is DS ;

CEP cep .

cepID = IDS ;

cep.Flag =0,

send the cep to the conmected peers ;

connect to the peer that uses copID :
cepID = coplD ;

cepFlag=1;
send the cep to the connected peers ;
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