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Algorithm 1 The server side grouping algorithm

/*When player entered into the object’s surveillance area*/
add player node to the object’s group
send the object’s event to player node
measure delay with between the server and player node
if(relay node does not exists) & (delay < threshold) then
set player node to relay node
else
set player node to child node
if(relay node exists) then
send relay request start message to child node with relay node’s
IP address
if(child node exists in non-relaying list)
then
send relay request start message to relay node with child
node’s IP address in non-relaying list
end if
else
add child node to non-relaying list
end if
end if

/*When received relay decision message from relay node with IP
address*/

if(sent IP address = child node’s IP address) then
send relay accept message to relay node
stop sending the object’s event to child node

end if

/*When the object disappeared from virtual area*/
send disappeeared message to relay node
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Algorithm 2 The relay node side grouping algorithm

/*When received relay request message from child node*/
send relay decision message to the server with child node’s IP
address

/*When received relay accept message from the server*/
add child node to multicast group

/*When received relay stop message from the server with child node’s
IP address*/
delete child node from multicast group

/*When received disappeared message from the server*/
send disappeared message to all child nodes

/*When received disappeared confirm message from all child nodes*/
delete the multicast group
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Algorithm 3 The child node side grouping algorithm

/*When received relay request start message from the server*/
establish TCP connection to relay node
send relay request message to relay node

/*When received disappeared message from relay node*/
send disappeared confirm message to relay node
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