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Abstract

In P2P streaming management, peer's chumning and finding efficient topology —architecture
optimization algorithm that reduces streaming delay is important. This paper studies a topology
optimization algorithm based on the P2P streaming using peer's link information. The proposed
algorithm is based on the estimation of peer's upload bandwidth using peer's link information on
mesh-network. The existing algorithm that uses the information of connected links is efficient to
reduce message overload in the point of resource management. But it has a risk of making
unreliable topology not considering upload bandwidth. And when some network error occurs in a
server—closer-peer, it may make the topology worse. In this paper we propose an algorithm that

makes up for the weak point of the existing algorithm. We compare the existing algorithm with the
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proposed algorithm using test data and analyze each simulation result.

» Keyword :P2P streaming, topology optimization
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Algorithm 1: Lobb’s Adaptive Overlay Algorithm

for every dc received chunks do
/* scan and adjust p's neighbourhood */

if (card( U(p) ) < arcard(U(p)) then
/* grow the neighbourhood */

Select 0" neighbors from (C(p) — N°(p) — {p})

Add the n" chosen neighbours to No(p))

end

else if (card( Ulp) ) > ancard(U(p)) then
/* Shrink the neighbourhood */

Select n neighbors from U(p) for culling
Cull the n™ neighbours from N(p)

end
else
/* p's neighbourhood does not change */
end
end
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Algorithm 2: Adaptive Overlay algorithm based on contribution
principle

for(every o received chunks) do
/% 012 turn®| used linkE Queuelil 241 */
p.sum += card(Uin(p)) — p.Cq[p.]]
p.Cqlp1] = card(Usu(p))
pI = +pI % MAX Queue
end
/* scan and adjust p’s neighborhood */

if( card( Uin(p) ) > ancard(Usin(p) ) then
/* Shrink the neighborhood */
Algorithm 3 : Shrink algorithm
end

else if( card( Usn(p) ) < orcard(Us(p) ) then
/* grow the neighborhood */
Algorithms 4: Growth algorithm
end

2.3 Shrink 22|

Shrink ga8]E-& peerol]l AZH linke] Hl&o] Frja
HHJE W F3En 7)1E e Shrink gaElE
o] FYPHA 7)E peer7t 7T W unused links F
71z Fo] vk A7HE peerste] A4 AAL. A
wk Aetehe dagSoxE wed] dAL AASA @ 2}
A8l o] peerEolA linkE FAFIA AAlo] &) AskA|
29 peerg9] AR FE V)5S FE 3L

Algorithm 3: Shrink algorithm pseudo code
* JIHE =22 n MOl peerS MEAGIH HZ MA = O
= peerOfl L AIZ¥/
selection_queue = sort by ascending use sum( peer(p))[0..0]
remain_neighborhood = {NO(p) - selection_queue - {p} }
i=0,j=0
for(; j < sizeof(remain_neighborhood); j++) then
if(remain_neighborhood[j].sum > sumr)
potential parent_queue.add(remain_neighborhood][j])
end
end
[x HEHE 02 peer® #=DJb XILIXIA HCHH &X 012
peerOfl DEH B, ¥/
if (sizeof(potential parent queue ) < threshhold num ) then
remain_neighborhood =
sort by descending use sum(remain_neighborhood)
while( 1 < n ) do
add selection_queue [i] to NU(remainfneighborhood[i])
end
else
* IS &2
HYLES & ¥/
sort_by descending use sum( potential parent queue )
while( i <n" ) do
add selection_queue [i] to
No(potential |_parent_queue(i++%size(potential_parent queue)])
end
end
end

0I80t JIHEIt =2 peer RSECE




54 Journal of The Korea Society of Computer and Information May 2012

24 Growth ZT2|&

Growth ¥312]F-E peerd] AZE linke] Hl&o] vtria
BHEAS W FREh 7€ WA= Gowth ¢aElFE
FYHH 0% peer7t 7HAAL QME ol peerstd] linkE
S ZARste] AE AR 029] o] peerE S AF AAs)
o] o] % peer YAEo] HAYAIZIL)

Agtsle dagFodre A2 HYHE childE F parent
peer®t} B 2 7]9EE ZHAE peer7h ITPH Aol 24
SIEE TEHOE A WAL vHE 2 V9EE R
peer= 27| 972 9A7F BE AEE AXAA chunkE HE
A= Ao A F e AT AHAE Growth H4ks
HEESHAl HH A4 o Aud 77k AR sk "ok
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A IIHE 222 1" O peerS HE4 ¥/
selection_Queue =
sort by descending use sum(C(p)- No(p) -{ph[0.n"]
[x Qrok MEHE peers B M JIHE2 &0l 2 peerdt &
T peer2l J|0IE EHECH ACHH X Wt */
if( selection_Queue [0].sum > p.sum ) then
add selection Queue[0] to p.parent
add p to No(selectioanueue[O])
end

add selection_Queue to No(p)
end
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Table 1. System Environment
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Error Probability e 5% , 35%
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