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Abstract It is difficult to construct streaming services based on the overlay networks without any
loss of scalability. DONet is one of the most representative streaming overlay network protocols
without managing any specific structure. Since DONet does not support the nodes on private networks,
it can be considered that the performance of the overlay is not the best. Hole Punching is one of the
famous techniques participating the nodes on private networks to streaming overlay networks by using
a rendezvous server. However, using only a single rendezvous server cannot be suggested in P2P
environment, because it can cause problems in terms of scalability and so on. In this paper, we propose
DONet-P, an extension of DONet with Distributed Hole Punching techniques. It supports the nodes
on private networks without loss of scalability. The experimental results show the better performance
and scalability than DONet with a minimum overhead for additional control messages.
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boolean JoinNetwork(Address inN, MEntry S)
/7 colled when a node(N} joins the network
// Address inN: the internal address of itself
/7 MEntry S: the membership entry of the source node
{
Get the address of D by reguesting it to S
Make a join request message // the message includes inN
Send the join message to D
IF N joins the network successfully THEN
RETURN true
ENDIF
RETURN false
;

void SendAddrOfD(MEntry *list, MEntry dest)
//called when a source node receives a message requesting a deputy node
s/MEntry «list: a list of membership entries managed by membership manager
//MEntry dest’ the membership entry for the newly joining node
//count{global): the total number of rendezvous server address retrievals
//size(global): the number of total membership entries in list
{

Retrieve the rendezvous server address of (count%size)th entry in list

Send the address to dest and increment the count value
}

void process JoinMsg(MEntry =list, Message joinMsg)
//called when a deputy node receives a join message(joinMsg)
/ .

Extract the membership entry of the joining node from joinMsg

Add the entry of the new node to list

IF the identifier field of the new node is NULL THEN

Add the entry in its rendezvous server module

ENDIF

Send success message to the joining node

Broadeast the join of N to every node managed by its membership manager through SCAM
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ENDWHILE
ENDIF
ELSE

ENDIF
ENDIF
Retrieve and remove cNode from list

/

void handleleave{ MEntry cNode, MEntry dNode, MEntry wlist)

//called when a node get a message about the leave of a node through SCAM
//MEntry cNode: the membership entry of itself

A/MEntry dNode: the membership entry of the leaving node

IF the identifier of cNode is NULL THEN // ¢Node uses NAT
IF the dNode is a rendezvous server of cNode THEN
WHILE the retum value of joinNetwork(cNode identifier, S} is true

IF the dNode is a node using cNode as its rendezvous server THEN
Retrieve and remove the entry of dNode from the rendezvous server module of cNode
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void managePartership( MEntry *list)

{

ENDIF

Increment the number of partners
ENDIF
ENDWHILE
J

/7 odled when the number of partners is less than M

WHILE the number of partners is smaller than M
Retrieve a target node different from current partners in the list randomly
IF the identifier is not NULL THEN // the target node uses NAT
Get internal address of the target node from the node’s rendezvous server

Send a partnership request message to the target node
IF the partnership be made successfully THEN
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