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Abstract Peer-to-Peer(P2P)based streaming applications hold the advantages of high efficient deployment abilitsy and
high scalability. Layered video coding based P2P streaming system splits the source video into multiple layer of video
data and distributes these streaming data, which makes peer can select the playback quality according to its bandwidth
resource, This kind of streaming system is more accommodative to the heterogeneity of peers, However, difference dis-
tribution overlay path of different layer of streaming data also leads to challenges of overlay construction in layered P2P
streaming system. This paper formulated the overlay construction issue in layered P2P streaming environment, which is
a NP-hard problem, and put forward a centralized heuristic algorithm, then designed a streaming group based distributed
overlay construction policy. Large scale network simulation shows that this overlay construction mechanism has the

characteristics of comparatively low bandwidth consumption at streaming server and high streaming acquisition ratio.
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Stepl Construction process:
Build Tp, »+++, Ty, under node uplink capacity
constraint for a specific layer. each. Ti,
(1=<Ci<Kk) only fully deliver layer of L
streaming data.
Step2 Combinationprocess:
Combine T; SR » T1, »may intergate some
links and may add some links, Each node
compare its end to end latency of different
of different layers of streaming data and
change some neighborships.
Bk AT -
Construction Algorithm
Input;
odeset; V, |V|=n
node streaming layer registration set: R
node uplink bandwidth: U;,i€V
streaming server: S, streaming source is divided into k single la-
yers
initial delay matrix; Doxn
single layer rate:rr, s**ts I,
Output:
Ty,
data

seers Toy yeach TI‘I is a single layer mesh, which can delivery

withtime efficiency.
for 1<<i<<k do
Ty ~¢;
Vl‘i «SelectNode(V, Li) H

.{L_i
m,ﬁ’[ p 15

foreach node JE€EVL do

1L
bandforlayer[j]«<Uj « /—

I'Lm

m=]1

end
for 1<x<nLi do
<=5
while t;‘/‘ ;ﬁVLi do
u<null;
v<—null;
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MinDelay<—MAX;
foreach node j& . do
foreach node € Vi, &&ne tii do
if (D (¢ )+d,,;<MinDelay& &bandforlayer[j]>>0)
then ‘
MinDelay~D; (t], )+DIn,id;
U3 v==j;
bandforlayer| j ]« bandforlayerj]—o;
end if
end
end
NodeConnect(u, v);
o, <t tu
end
end
Refresh(Dnxn);
end
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Combination Algorithm

Input.
node set of different layer:VI,1 yore ’VLk ’VI‘kCVI‘kfl C-"CVL]
=V.
single overlay;Tl,l yore ’TI'k seach TLi is a singlelayer mesh,

streaming server: S, streaming source is divided into k single la-
yers
Output:
T,final overlay network, which can deliver k layers of streaming
data with low delivery time,
DealedNodeVector<¢;
DealedNodeVector«<—DealedNodeVector+S;
ki
for kziz21 do
. 79 .

foreachnode j& " &.&. j¢ Dealed NodeVector do
Combine Node Link(j);
Dealed Node Vector<-Dealed Node Vector+j;
end
ii—1;
end
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Neighbor Selection Algorithm— Request
Input.
candidate node list from M Node: V
Output;
Neighbor list of i: Neb;
Nebi«{n
foreach node v€ 'V do
if Sy>k then
hVector«<-hVector+v;
end
if k—1<{8, <k then
sVector<sVector+v;
end
if S,<Ck then
IVector<1Vector+v;
end
end
while sVectors%¢ &.8. | not fully served do
u<—MaxAdgIndex(sVector) ;
ConnectNode(i,u) ;
Neb;«—Neb; +u;
sVector<—sVector—u;
end
while hVector# ¢ &-&. inot fully served do
u<-MinAdglndex(hVector);
ConnectNode(i,u);
Neb;«<—Neb; +u;

hVector«<-hVector—u;

end

while [Vectors~ ¢ & &inotfullyserveddo
u<MaxAdgIndex(hVector) ;
ConnectNode(i,u);
Neb;«Neb; +u;
IVector—IVector—u;

end
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NeighborSelectionAlgorithm— Respond
Input.
the current neighbor list; NBlist
the maximal neighbor number; MaxNum
the current number of neighbors: N
Output:
Accept or refuse the negibhor connection
request from i
RevQuest(1) ;
k<i. layer;
if N<MaxNum then
SendAccept(i);
AddNeighbor(i, NBlist) ;
else
v<—SelectLowestScore( NBlist) ;
if S,>>k then
SendReject(i) 5
if Sy<<k—1 then
EraseNeighbor(v);
SendAccept(i);
AddNeighbor(i, NBlist) ;
if k—1<CS;=<Ck then
RcvNodewithProbability;

end
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