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An Autonomous Distributed Algorithm, which
Forms Balanced Binary Tree Structure of Nodes
in the Broadcast-able Environment, and its
Experimental Implementation

Takashi Yamanoue’, Fumiki Imamura’,
Kentaro Oda' and Koichi Shimozono*

This paper shows an autonomous distributed algorithm which forms balanced binary
structure of nodes, and an experimental structured P2P system which adopts the
algorithm. This algorithm can be applied when nodes are IP reachable and
broadcast-able. The time complexity of this algorithm is O((logN)?), where N is the
number of nodes, if some conditions are satisfied. The shape will be fixed by re-starting
the algorithm at children of the failure node.
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Procedure InitialRequestServer
begin
this_multicast socket.join( “mcast port” );
repeat
if my node.left is not connected then
begin
message<—this_multicast_socket.receive a request_message;

wait_time( k*my_node.height); // In order to construct balanced binary tree.

the remote requester address<—message.source address;
this_tcp_socket.connect to_(the remote_requester_address, “recv_port” );
this_tcp_socket.send( my node. “address” , my node. “left port” );
ack<this_tcp_socket.receive ack;
ifack== “accepted” then
wait_until my_node.left_is connected ;

end;

else

if my node.right is_not_connected then

begin
message<—this_multicast_socket.receive a request_message;
wait_time( k*my node.height); // In order to construct balanced binary tree.
the_remote requester_address<—message.source_address;
this_tcp_socket.connect to_(the remote requester_address, “recv_port” );
this_tcp_socket.send( my node. “address” , my node. “right_port” );
ack<this_tcp_socket.receive_ack;
ifack== “accepted” then

wait_until my node.right is connected ;
end;
else wait_time(for_a_while)
forever;
end

Procedure 1. InitihalRequestServer
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Procedure InitialRequestClient
begin
this_multicast_socket.join(mcast_port);
while my node.up node is not connected
begin
this_multicast _socket.send(“request_to_join in_the group”);
accept_first;
wait_time( request_term);
end;
end

Procedure accept_first
begin
this_server_socket.start_receive connection_at_port(recv_port);
this_receive socket«—this_server socket.accept;
message<—this_receive socket.read,
this_receive socket.send ack(“accepted”);
my_node.connect_to_upper_node(message.“address”, message.“port”);
while enough _term to_receive the message from all nodes
cobegin
this_receive socket<—this server socket.accept;
message<—this_receive_socket.read;
this_receive _socket send ack(“rejected”);
coend
end

Procedure 2. InitialRequestClient
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