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Improving Scalability in Monitoring-based Multicast Server
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In our previous work, we have proposed a selection technique for replicated multicast video streams from di�erent servers.
In the technique, we have assumed that there exist replicated video servers, each of which encodes the same video into
the ones of di�erent quality levels and continuously transmits them as di�erent multicast streams. Using an IGMP
facility like mtrace, each receiver monitors the packet count information of all those streams on routers and periodically
selects the one which is expected to provide low loss rate and to be suitable in the current available bandwidth of
the receiver. However, under the exsistense of a large number of receivers, the amount of tracing tra�c may cause a
signi�cant problem. In this paper, we improve the monitoring technique used in the selection technique to keep the
amount of tracing tra�c low even if the number of recever is large. In order to reduce the amount of tracing tra�c,
only some part of receivers send mtrace queries for each stream. Also, each receiver selects a stream using the shared
infomaion which is obtained by the other receivers. Our experimental results using a network simulator have shown that
the amount of tracing tra�c is reasonable and receivers could select appropriate streams.
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öFRÃ�.|R�KR�r��Qf�c<N7M8

(a-c-g-p N a-c-g-q)+DdEdDRï¸f2J?F�
Q C QhJAc,ªÎ+R1 S C 6a adFHÌ

6aDRªhêöF (a-c-e-m)R a, c RHÌS c<
N7M8c7+e, m RHÌf c<N7M8P2,<
RG�QS+R1 S e, mQJ2L*M7Ë%?L2F
¤_RHÌfâ2c,�£Î+MS!QÆÂQÒK2

L�7�[c� }�P|j�.QQ62Ã2J07

mtrace pl�.fhJ?L5b+DR3HÃ2J0R

ªhêöFR�r��QHÌ7	K>dc<NQPc,

FG+u.�Qå2�.|RHÌS2J0kR^RN

·XLÀ²Q	K>dc<NQPc,

'Q Rj 72J?L2P2y��.�RHÌQJ2

L�4c,Rj SDR`3Py��.�Qv? mtrace

pl�.fhJ?P2RM+s ��.�q�.� C

¤Â6aS<R`3PHÌf c<N7M8B+[F+

ªh×QÑ[dL2P2�.|RHÌf�c<NSM

8P2,ô4T+R2, R5 S mtrace pl�.Rï¸f

s ��.�q�.� C QhIL2c7+<dQS R1

QJ2LRªhêö path2;1 FR m RHÌSÑ[dL

2P2,?6?P7a+R1 S b, d, f RHÌf�c<
N7M8+R1 Sy��.�^}QºãPHÌS c<

N7M8L2c<NQPc,(s ��.�q�.� C

6ahadF mtrace pl�.Rï¸QÑ[dL2c

^RR3H+2J0Q�^å2�.|7q���i 

q�.|NPc,)

3.2 ��

��Q+>aPcyr.����i�FN?L¤±

R`3P<N7�4adc,

� DdEdRy��.�QJ2Ls ��.�q
�.�fÈb�Lc<N^�4adc,<R`3

QAcN+Ã2J0S2J0QNILÐæR1c

y��.�Rs ��.�q�.�R\Q¤cG

;M`2<NQPb+mtrace R���i�pe

ñS>aQúcN�4adc,4ARw���.
w� /÷MSÍí²RF]s ��.�q�.

�SªJN?L2c,

� ÝàM8cs ��.�q�.�R���i�p
eñN?LS+RTCP [7] R�.�R�Q1c`
3Q+ª´¿.R�2y��.�RhJ�.�R

5% 6a 10 %7t�M1cN�4adc,�£
Î+R/÷ï¸MS<RRü¤±M1c<N7)

>dF,D?9S 4 AM9Xc,
� mtrace Rï¸fhc�+TTLfR�Ac<NM
ï¸fhc2J0NS®9édF2J0QDRï

¸fhc<NfÐ:<N7M8c,ª³�Q+�

è�QédL2cDR`3P2J0ÏMSªhê

öfßÝ?P2N�4ad+<R`3PR�^[

F�¸�M1c,
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4 #,.3�#/4?:���AE

F5

�£Î+Rw���.w� /÷Q`c½´f�3

F]+[B2J07��~o�y�y��.�Rªh

êöFR���r��Qf1 AcF]R����.

pc���R���s�f IP ��~o�y�R�.
� mtrace R��ùèQÒK2LZì?+Ddf��

��.pw���.| ns-2 [4] FQ/û?F,Ã2J
0S*M72J?L2cy��.�R�r����ë

QÒK2Ly��.�R^}f�37+^}h�t�

z� (2.3 [)MçâAcý� P1, P2 SDdEd 95%,
85% N?F,
Ã2J07+�_R^}�+K?2y��.�f^}

¶§NPc&ÏS+£JR���.| Tup, Tdown fâ
2L¤±R`3Q�UAc,¿.��� l Ry��.

�f2J?L5b+¿.��� l+1Ry��.�f2
J?`3NAcG�QS+_R^}6a Tup (=Ó� 2
¾)G;xFP;dTPaP2,<R¿.���h��
7-©?L l Ry��.�QÙIFG�QS+DR�

�R��R¿.���h��S-©Ac¶§S72,

D<M+¿.���h��R#\f?Ta9fäRA

cF]Q+Tup f 2 «QAc,¿.���h��7T
�?FG�QS Tup f 2 ¾Q=Ó²Ac,ªÎ+û�
R¿.���6`b�2���Ry��.�Q§�A

cN8S+Tdown xJ^RNAc,w���.w� 

/÷MS Tdown f 0.5 ¾Qÿ�?L2c,<R`3P
2J�.�R�ÎÏS+Ác²��~o�y�Q5;

cÁc�¯ÎÏN?LÇó [8] POMB½>dL2c,

4.1 xcp����}

�£Î+Q52L2J0auN?L/�QOR��

R¿.f/ûM8c6f�XcF]Rw���.w�

 /÷f�IF,/÷MS+y��.� sti;l f2J?

F&Ï (ta, tb fDdEd2JÀ &ÏN3ð&ÏNA
c)NDRN8R�r����ë pt 6aDRy��.

�f2J?FN8Q adFauR¿.f l N pt R

XÆ (APeH,
R tb

ta
l � ptdt)N�Ú?+Óm�NþV,

/÷MS+2J0auQv?Óm�eùfìl?+Ç

ó [3] RÎ+N·Å?F,[3] RÎ+MS+2J0Sa
LRy��.�Qv?Lmtrace f/�?L5b+À²

Q�r��QHÌf	K?L2c,ªÎ+�£Î+M

S+2J0S2J?L2cy��.�QR\ mtrace f

/�?L5b+DRrRy��.�QJ2LSs �

�.�q�.� C 6a�r��HÌf L2c,6I

L+�£Î+MS [3] RÎ+Q·X+Ã2J07Ë%
Ac�r��QHÌSÀ²Q	K>dL5aB+DR

F]Qy��.�^}Q¬ã7Mc<N7�4adc

F]+�£Î+Q52L�YQy��.�^}7�e

dL2c6f�XF,

<R/÷MS+�.�Q 20 6a 220 R����.
pf� }�QVT?+ì 35 R����.pQ52
LDdEd 120 ¾Rw���.w� f�IF,Ã�
 pRw©S, 280kbps, 560kbps, 1.1MbpsR2Bd6
N?F,Ãw���.w� MSu.�RQS 3N?+
�.vRQSe�.�QR±ÆN?F,Ãu.�S¿

.��� 1, 2, 3 R 3JRy��.�fhJ?DdaR
hJ�.�SDdEd 256kbps, 512kbps, 1MbpsN?

P 3: Óm�eùR�.�QQ`cÊ²

F,[F+��~o�y��.�i q���s�S

DVMRP N?F,
P 3 MS+ÃÎÏM adFÓm�Reùf�.�

Q=NQ)?L5b+7,7Óm�Reù+°,7�.

�Qf¼A,P 3`b+2BdRÎ+^�.�Q 50[
MSYZ�@�NPIL2c<N7e6c,�.�Q

7j4cN�£Î+R�S [3]`b^{82Óm�eù
f~T?L2cN24c,<dS [3] RÎ+Q52L+
2J0RQ7jµAcNDRÆmtrace R���i�p

7jµ?+y��.�RªhQ¬ãfÛZ?FF]M

1c,

[F+Óm�eù7&Ïê¹NN^QMOR`3Q

Ê²Ac6f�XF,�.�Q 50, 100, 200 MRï¸
fP 4Q)A,�.�Q 50(P 4 (a)) Rï¸Q52L
S+�£Î+MS+/÷À 6a5Q¾ÏS [3]RÎ+
N·X+Óm�eùSõILS2c7+/÷3ð&Q

S`b2�NPIL2c,�.�Q 100(P 4 (b))R
ï¸MS+�£Î+RÓm�eùS/ÉÀ &6a [3]
R�fF¿IL5b+/÷3ð&QSÜ 30 % F¿IL
2F,�.�Q 220(P 4 (c))Rï¸MS+�£Î+N
[3] NR�7`bö�Q¼dL2c,OR�.�QQ5
2L^+&ÏRê¹Q¯22J0ÏMßÝAcHÌ7

jµAcN+y��.�^}7�YQ�edc`3Q

Pc<Ne6c,

4.2 ~�unstgijtyvlsmh��

[3] N·Å?LOR�� mtrace Q`c���i�p

7íúM8L2c6l�Acw���.w� /÷f

�IF,P5+<Rw���.w� /÷MS+Ë"Î

+MçâAc �(3.1)fÿ�N?+��Q���i�p
RñfR�?L2P2,u.�kMR mtrace Q`c

Ë"���i�pRÃ$ôMRÈäîñfP 5 Q)A,
P 5 MS°,S�.�Qf+7,S mtrace Q¯3

���i�pRÈäf)?L2c,[3] RÎ+N·ÅA
cN+���i�pRñS 30 ÆR 1 ¤±NPIL5
b+6PbR���i�pfíúM8L2c<N7e6

c,�.�Q7jµAcN+���i�pñ^jµ?L

2c7+DRñS�.�Q 220 R����.pQ52
L^ 6 kbps N5Æ�9ä4adL2c,

5 ����

Ñ
MS+{ÖÖPÊáQ5;cyr.����i

f�ï?F+IP ��~o�y�����.pFMRÅ
Wu.�fâ2F�»iªJQ5;cy��.�^}

Î+Q5;cyr.����iR�FQJ2Lñ�5
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(c) 220 Nodes

P 4: Óm�eùR&ÏQ`cÊ²

`U/Cf�IF,�Î+Q52LS+1cª�ÓÏQ

Ë"��{.xfhJAc2J0fª�QQä4+Ë

"��{.xR4�fä4L2c,

ª³Qu.�^}Qâ2cHÌR�KSNyr.�

���iS��.�m�RÐæQ1cN�4adc,Ñ


MS+<R��.�m�R�Ûf�IL5b+�ë

`9����.pRHÌf1J]+6J2J0R2

Óm�f~TM8L2cN24c,��RôÜN?L

Sh��r.w� WR�¯_+MBONEPO/�R
����.p���x.MRw���.w� /÷f

�4L2c,

P 5: mtrace Q`c���i�p

=<H9
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