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switch� router, ���� Private Network to
Network Interface (PNNI) ¡¢£�c¤¥
Fully meshed � Soft Permanent Virtual Circuit
(SPVC)�����. �L TANet D1� router
OC3 ATM ¦§R£Vl4a¨©�ª��
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�?� !	�"#�snoop ������'��ÉÊ®¯

2��&°Ëi	�Moe switch.� ISP V�

��¢£9��

,-. TANet /01�±²- ±³^´
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 	ß?9áâ Perl script, :Í parsing,D 10-min
time interval� traffic() log, �ÉD�(x
(stream) �UDP/ TCP()*,TCP89:à\

]� 2>?ijCg��78d��.

ÎÏ, Perl script Ð�ÑÒÅÆ� packet
operator ÓÔ TCP Õ UDP 89, Ö�×`�
stream� TCP/UDP()Ø* ( in.tcp{streami}
/out.tcp{streami}, in.udp{streami}/
out.udp{streami}). a=h` TCP package
sequence, Ù Ú Û Ü � Ý Þ

last_byte_start{streami} == byte_start{streami}
�:;89, ßà`� stream�:;<=Ø�
(in.retran{streami}/out.retran {streami}).á g�
Perl script �âãäÖ�`�LD 10-min time
interval ��· in_tcpi /out_tcpi , in_udpi

/out_udpi 2 in_retrani /out_retrani ()Ø�

(D 144Ò, 0:00 ~23:50 ).
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(,) Internet�iLj��kl
�mnopqrstu�v 20 w TCP


UDP�� streamxy,z{|H
kl}~
� TCP 
 UDP �iLj��.��� 80/tcp
server port � www Lj��, � 20,21/ tcp
server port � ftp Lj��, � 6688,6699/tcp
server port � Napster Lj���. \}~�
UDP �iLj��� � 27015/ udp server
port
 client��� Counter_Strike �i��,
� 6112/ udp server port 
 client ���
_�b^�^bh��i��.

Apple Quick Time Player , RealNetworks
RealPlayer, MicroSoft MediaPlayer�0��j
Internet audio/video�@����� . 	�

Quick Time RTSP server � 554/TCP port �
� client�����, Media server Qcreate
G��K� udp sockets, 
�� Media client
�� 6970 /UDP ports���� , �m��
audio 
 video � data 
 control �� .
RealServer 2�* 7070/TCP RTSP server port
�� RealPlayer(client)����. 	�,Media
server create G��K� udp sockets, 
��
Media client� 6970 ~ 7170 �UDP ports��
�� , �m��audio 
 video � data 

control ��.

MediaServer �._�� � ?^� b&?
�� ¥�

K¤øø4.���  �"`?�� ��^�� ,� ?a	b��bc?^�

Ô"�	?
�Õ� + , � � �� ì ?a	b��bc?^�

Ô"�	?
�Õ�C� �a����^� , 
 Media server
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�m create � audio /video RTP/RTCP port
pairs Ô^b
&?o�KL�
���ûøø¦øÕ��7Í�� UDP
streaming flows, out-of-band �� real-time
audio/video�ab�b I  ?  	�
�"�
�^���V��

�

*# MediaPlayer �j 1024~65535 �
wide range port number, �� RTP/RTCP
connections,��	���kl=�k�j
fixed server port ��iLj��� . ¡¢
EF RTSP session control £¤¥¦, � �
?� Streaming ���kl§¨,�7Íu©ª

«� streaming media � RTCP session control
flows �� log, �¬V�g!�Ó�g!"

Éý£���®¯ RTP �� log, l°±²[
10-min time interval � Streaming Media
input/output����.

<Step 1: Traffic Filtering of QT Player and
RealPlayer >
u©A[ ³´µ¶·¸¹ º·¶»¹ ·¸º»¼½¾¿¹ � ¶»À·¾

client port (6970 /UDP) ���«�xy,
Á^Â src_ip.src_port, dst_ip.dst_port,
traffic size, packet sizexy.

<Step 2: Extracting the RTCP/RTP
connections ports of MediaPlayer >
Parsing layer 4�ÃÄÅ«�xy, u©A
RTCP server port (1755 /UDP) �
streaming media �� ÆÇÈÉ¹Extract RTCP
control connection � client udp port
(range 1024~65535). QFÊ Estimate
RTP transport connection � client port-
{RTP_client_port} = {RTCP_client_port}+1

<Step 3: Filtering Traffic of MediaPlayer >u
©A[ ³´µ¶·¸¹ º·¶»¹ ·¸º»¼½¾¿¹ Ë»À·¾Player
RTCP/RTP UDP��«�xy.

<Step 4: Summing Up Streaming Media

Traffic>:Parsing ÃÄÅ ��«�xy, u
©A�Ì ÍÎ·ÏÐ¹ Ñ·¶»¹ Å¿¾Ò»¼Ó¹ Ô»¾¿Å¿¾Ò»¼Ó¹

Ë»À·¾Å¿¾Ò»¼ � RTCP 
 RTP streaming
��xyÓ0�EF[¹ ÔÑÅ 
 ÔÑÕÅ �

�� udp_traffic_volume Ö� ,klª
×Õ ±²[ º·¶»µ·¸º»¼½¾¿ �@Ø /@A
Media�����Ù�.

(Ú) �iLj��78�

Table 1. � ¬ Û � TANet Ncu~Isp
point-to-multipoint VC-- ]^ÜÝ�� Isp �
�-- �±² TCP �iLj�����. T²
� VC TCP@Ø/@A����m� 127.4¹Þß¹
à¹³ááÉâ¹Þß . wwwLj��ãä0w TCPÙ�
�åæ: 61.0 % / 18.2 %, 	�� Napster��:
8.5 % / 9.9 %, FTPLj��: 6.0 % / 20.4 %,
Email (SMTP & Pop3) ä 6.5 % / 2.2 %;
Telnet, Web Proxy � TCP Lj��'O� 1
% . 	çè¨* well know service portéêë
m� TCP Lj����m� 15.4 ì¹ 
¹ âíÉí¹
ìÉ

¹

Table 2 �Ncu~Isp VC�±²UDP�i

Lj����. T VC � ISP UDP@Ø/@A

����m� áÉíà¹ îâÉï¹Þß. Streaming Media

�@��ä0"� UDP @Ø���: 38.8 /

0.3 %, Counter_Strike�i��äð 16.9/ 1.7

%. �Mñ DNS ò���ä 0.7/ 0.1 %.¹

_�b^�^bh��i��äð0"�VC UDP@A

��� (1.0/ 85.1 %).���

¹

¹

Table 1. ÜÝ���ó Ncu~ISP ��� TCPLj���� (06-27/2001)

NCU-ISP
TCP_Serv

TCP_Input
MB (%) / KPkt(%)

TCP_Output
MB(%) / KPkt(%)

WWW 77714.578 (61.0 %) 70953.043 (43.0 %) 28224.133 (18.2 %) 50329.253 (29.5 %)
Napster 10864.675 (8.5 %) 9157.298 (5.6 %) 15330.129 (9.9 %) 13164.128 (7.7 %)
FTP 7667.006 (6.0 %) 6295.145 (3.8 %) 31618.420 (20.4 %) 25945.688 (15.2 %)
Mail 8316.921 (6.5 %) 8386.356 (5.1 %) 3389.845 (2.2 %) 3921.142 (2.3 %)
MediaPlayer_Req 2384.677 (1.9 %) 3164.801 (1.9 %) 23.926 (0.0 %) 127.470 (0.1 %)

Telnet 447.304 (0.4 %) 7567.104 (4.6 %) 1522.158 (1.0 %) 6679.393 (3.9 %)
Proxy 356.779 (0.3 %) 389.074 (0.2 %) 2654.472 (1.7 %) 1994.317 (1.2 %)
News (NNTP): 19.379 (0.0 %) 68.188 (0.0 %) 190.364 (0.1 %) 223.013 (0.1 %)
RealPlayer_req 0.036 (0.0 %) 0.081 (0.0 %)) 0.005 (0.0 %) 0.036 (0.0 %)
Others 19604.726 (15.4 %) 58889.538 (35.7 %) 72403.829 (46.6 %) 68139.797 (40.0 %)
Total 127376.082 (100 %) 164870.628 (100 %) 155357.282 (100 %) 170524.236 (100 %)
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Table 2.. ÜÝ���ó Ncu~ISP ��� UDPLj����

UDP_Serv
UDP_Input

MB (%) / KPkt (%)
UDP_Output

MB (%) / KPkt (%)
CounterStrike 954.140 (16.9 %) 12585.551 (45.7 %) 584.836 (1.7 %) 8209.855 (23.4 %)
Stream_media 2186.797 (38.8 %) 3174.476 (11.5 %) 104.022 (0.3 %) 453.387 (1.3 %)
Starcraft 57.807 (1.0 %) 2442.010 (8.9 %) 29123.415 (85.1 %) 2597.206 (7.4 %)

DNS 37.241 (0.7 %) 698.325 (2.5 %) 21.952 (0.1 %) 577.036 (1.6 %)
ICQ 0.008 (0.0 %) 0.114 (0.0 %) 0.003 (0.0 %) 0.047 (0.0 %)
Others 2395.298 (42.5 %) 8609.407 (31.3 %) 4382.620 (12.8 %) 23192.033 (66.2 %)
Total 5631.708 (100 %) 27509.999 (100 %) 34216.854 (100 %) 35029.627 (100 %)

(�) TCP [à\]PijCg���EF�
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�, 2KL# UDP��"+.
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