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ABSTRACT

Client requests have increased with the improvement of network resources at client side, whereas network
resources at server side could not keep pace with the increased client request. Therefore, it is primary factor of
the Qos that efficiently utilize network resources at server side. In this paper, we proposed a new model that
peer-to-peer transfer scheme for partial multimedia stream based on CIWP which it decrease server network
bandwidth by utilizing client disk resources saves additional server network resources. Especially, adapting
Threshold_Based Multicast scheme guarantees to do that data transfer within clients never exceed service time of
previous peer by restriction of which data size transferring from previous peer less than data size transferring
from server. Peer-to-peer transfer within clients is limited in same group classified as ISPs. Our analytical result
shows that proposed scheme reduces appling network resources at server side as utilizing additional client disk
resource. Furthermore, we perform various simulation study demonstrating the performance gain through comparing
delay time and proportion of waiting requesters. As a result, when we compared to Threshold_Based Multicast

scheme, the proposed scheme reduces server network bandwidth by 35%.
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Control message
—_— Data flow

MGc : Multicast Group for Complete Stream

UGp : Unicast Group for Partial Stream
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Notations

V.4 * identifier for requested video

L, : size of requested video i

T, : threshold value

MG, : multicast group channel for complete stream
UG, : unicast group channel for partial stream

ty © current time

t, © latest starting time of multicasting of video i
vLength : size of lapse time from the starting point ( equal to (t_ ~t))
plength : size of sending or receiving partial stream
fLenght : size of freeing for pBuffer

mDisk : sum of residue disk size for master peer
freeDisk : a peer's available disk size

pBuffer : disk buffer for partial stream

cBuffer : disk buffer for complete stream

pBsize : size of allocated in pBuffer

cBsize : size of allocated in cBuffer

sPeer : sending peer for partial stream

rPeer : receiving peer for partial stream

seq : sequence number of sending (receiving) video stream
startP : starting pointer for updating pBuffer
segment # : data segment number located in xBuffer
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= doles vz A=A A w2} pBuffer® &
ARAY AAE 5, cBufferes HEF|AESE AE

Main Control Thread
request (V,):
receive message (MG_, vLength, L, T, mDisk):
if (freeDisk > 2*vLength)
cBsize = alloc (vLength, cBuffer):
pBsize = alloc (vLength, pBuffer):
if (T,> mDisk)
pBsize = realloc (vLength+(T-mDisk), pBuffer):
master = TRUE;
else if (freeDisk > vLength)
cBsize = alloc (vLength, cBuffer):
pBsize = alloc (freeDisk-vLength, pBuffer):
else
cBsize = alloc (freeDisk, cBuffer):
send alloc_status (cBsize, pBsize):
start multicast receiver thread (MG):
while (1)
if (receive(cmd))
if (cmd == info (xPeer, sea, pLength, Type))
if (Type ==S)

start partial stream receiver thread (sPeer, seq, pLength):

else if (Type == R)
start partial stream sender thread (rPeer, seq, pLength):
else if (cmd == bfree (rPeer, fLength))
free (fLength,pBuffer):
else if (cmd == progress (T;))
send signal (T, partial stream receiver thread):
else if (cmd == progress (L)
exit():
if (ismodify (pBuffer))
send modify (startP, seq, pLength):

Multicast Receiver Thread
join (MG,):
while (1)
if (MG, != NULL)
receive Data (0, MGc):
if (cBuffer != NULL)
if (isfull (cBuffer))
play (cBuffer);
start buffer management thread (cBuffer);
else
if (freeDisk > vLength)
save (MG, cBuffer)):
else
if ((t,~t) >=T)
save (MG, cBuffer):
else
play (MG,):
else
if (lisempty (cBuffer))
paly (cBuffer):
else
exit():

3% 5. F=RIE daEld; FAle] 2ds , HEAAE

PR

Yol ofs) A|GHdow AN ol seq W7k
Tl W] AERe] Soleml ¥ AEY Al 2
Aol olg ket gl wojr} vhaEislofelu
T74] dlolel= pBuffere] AAHShETh Az
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Partial Stream Receiver Thread
UG, = connect (sPeer)
while (1)
receive Data (pLength, UG,)
if (UG, != NULL)
play (UG)
if (lisfull (pBuffer))
if (teur—ti < T3)
save (UG, pBuffer))
else
if (partial stream sender thread != NULL)
save (UG,, pBuffer)
end if
end if
else
start buffer management thread (pBuffer)
end if
else
exit
end if
end while
while (isnotempty (cBuffer))
play (cBuffer)
end while
exit()

Partial Stream Sender Thread
create channel (UGp)
send Data (seq, pLength, UG,)

Buffer Management Thread
while (scan(segment #, xBuffer))
if (isplayed (segment #))
if (xBuffer == cBuffer)
if (lisfull(pBuffer))
send segment (segment #, pBuffer)
end if
delete(segment #)
else if (xBuffer == pBuffer)
if (issended(segment #))
delete (segment #)
else
delete max (segment #)
end if
end if
end if
end while
exit()

B dojg] o] Bt F MG. Aol AkbAd
depliE 54 24 glah:}
3) ¥ 2B 4] A¥=

2EY
BR r~Ey] Al A= Wl 2HEelA
info(sPeer, seq, pLength, S) WA A& WO sPeer
2RE] AAA I seq ¥l ARSH= pLength 7
olgkFe] AEYE Wheth sPeerZHE W AE
e ek AAE AAtsla pBufferol] A Ak W
e 4l AHERRE T wo] seq WS
iglth= Al37) Sojeom il ¥ 2~Eqy] F4
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o] o] glom olFe] Tolei 2EL AF =S Trdwh MY dUAHE  sdsE
&A=}, cBuffer?} pBufferol] th3le] cf2A  FAREHL
Notations

MGc' : new multicast group channel after threshold for video i

buflnfo : each peer's pBuffer information that contains sequence number and length of each segment
socket : peer's information for network connection

mastercount : total number of master peers

t, : starting time of transmitting each partial stream

peer[n] : information structure about current peer

peer[n—-1] : information structure about latest peer located in same group

partList : structure of partial stream scheduling list

Scheduler
receive request (V)
ift,, <=
send to client message (MG, 0, L, T,, mDisk)
else ift, —t <T,
send to client message (MG, vLength, L, T,, mDisk)
else
send to client message(MG_', 0, L, T, 0)
send to dataserver videoList (MG_. V,))
receive alloc_stat (cBsize, pBsize)
add peer[n](MG_. vLength, cBsize, pBsize. bufinfo, mastercount, socket)
if (tcur—ti >0)
if ((peer[n—1].pBsize — vLength) >=0)
add DartUst (seq, vLength, t_, peer[n].socket, peer[n—1].socket)
else if ((peer[n—1].pBsize — vLength) <0)
vLength = vLength-peer[n-1].pBsize
add partList (seq, peer(n—1].pBsize, t,, peer[n].socket, peer[n-1].socket)
t =t +time(peer[n—1].pBsize)
for (k=0: k<mastercount:k++)
if (peer[k].mastercount != 0)
it ((vLength—(peer[k].pBsize—peer[k].vLength))>0)
vLength = vLength—(peer [k].pBsize-peer[k].vLength)
add partList (last_seq (vLength—-peer[n—1].pBsize)+1, (peer[k].pBsize-peer[k].vLength), t . peer[n].socket, peer[k].socket)
=t +time (peer[k].pBsize—peer[k].vLength)

else
add partList (last_seq (vLength—-peer[n—1].pBsize)+1, vLength, t_, peer[n].socket, peer[k].socket)
vLength =0
break

if (vLength = 0)
add partlist (last_seq (vLength-peer[n—1].pBsize)+1, vLength, t_, peer[n].socket, dataserver.socket)
while (t., <L)
if (t,, == partlist.t)
send to partList.rPeer info(sPeer, partlist.seq, partList.pLength, S)
send to partList.sPeer info(rPeer, partList.seq, partList.pLength, R)

Data Delivery Thread

while (videolist (MG_, V) != NULL)
send Data (L. MG))

if (receive (info (...)))
send Data(pLength, UG,)

3 7. A dzelE 2AFe, dleld Ad 2ds

4) Y5 ~EZY HE$ Ay cBuffer®] 73-¢-ol pBufferel] J-f7} glomd A9
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info(sPeer, seq, pLength, R) "|AA]& nrowd low AamlEE vl weXich pBufferell o)
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