
 - 1 - 

� ��� ��� �	
 ��
 �� �� � �� 
 

���, ���, ��	 


��
��� �����
  

���� � ������ ��� 

{yschoi, jay, jwkhong}@postech.ac.kr 

 

      ! 

"�#$ %&'( )*+, -. "�#,/ �0 1 23 456 WWW (World-Wide Web)

7 89 "�# /:;( <=>? @�AB 2<. CD9 /:;3 ����6 �EA* 

FGAH/ �IJC KL M(>B 2<. �IJC NMO, -. GPA3 ���� �E 

Q@R7 ST>	 US *V W;�X Y& ZL[\C ]^ �IJ7 _G>3` abc

3 d^ ef g 9 dC<. Ch ST>	 US ���� �IJ7 ij�k � �l>3 

m;n$ FGC o >? Ap<. q rQ,/3 s 	t$ �mu �IJ vw7 x4 � 

�l0 1 23 �� m;n7 yz>B �{>|<. C3 �mu}L ��~ ���� �

IJ vw7 s �.f�h 8S �? �l0 1 2}�, W;� 456 ZL�� 45, 

�9 �IJ�7 � 1 2<. � ZL�� 45, �S/3 e mu �;��h ��>� 

>� ��$ 45, �9 �l'�h >� 5��B 2<. 

 

1. �������� 
 

"�#^ 1]^ ��� 8��7 �W �T>3 

8�� g$ 8��}L/, 1969� �� ���$ 

��� 8��" ARPANET[1]}L m�~ CI 

��� G�S �< ��,3 [ G� ��( 	

>N1 }L ¡.`B 2<. �� R* "�# 

%&'( )*+, -. "�#,/ �0 1 23 

45� ¢£ ��L )*XB 2}�, WWW 

(World-Wide Web)$ �g¤6 O¥ WWW7 8S 

<=9 "�# /:;( @�AB 2<. CD9 

/:;h @�>3 <=9 Y& ZL[\RC �

���6 �EA* FGAH/ ���� �IJ^ 

KL M(>B 2<.  

N�� M(>3 �IJ}L "S ����$ ¦

§C ¨©>? AB, �>3 /:;$ Yª mu

C �>A3 «$ �D (` Q@¬C GP>B 

2<. Ch ST>	 US �����$ �:R7 

ij�k � �l>3 m;n FGC o >? A

p<. CD9 m;n^ {� ­®X ]^ �IJ

C _GAB 23` [�B *¯ m;n,/ °±

{�7 d}²B 2}�, �� �IJ^ ­®"` 

«, �9 45h ���� ��',? @�>? 

~<. C³ 45R7 ���� ��'( ´ µ �

? ��0 1 2�¶ MRTG[2], Etherfind[3], 

TCPdump[4], WebTrafMon[5] «
 ·C �D (` 

m;nRC FGA* ¸<. C³ m;n^ ���

�,/ 1¹~ ºC�h MIB , ��>3 SNMP 

agent 6 ºC�h �l>� 5��3 	»7 (¼ 

SNMP manager ( >X$ m;n,/ �½A	 ¾

Q, ¿'	 À�>3 �IJ,  �9 45h �

�0 ¾ m;n ¨> � �» �>h ÁI>|<. 
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-./, C³ Âf SNMP agent 6 SNMP manager

h /L ��>� �½0 1 23 �mu �IJ 

vw x4 �Ã7 %&>� s,/ �IJ�7 �

l0 1 2�¶ >|<.  

q rQ,/3 s 	t$ �mu �IJ� x4
  

�l>3 �� m;n, �9 yz � �{, �

S yÄ>B' 9<. C m;n^ ��'( �>

3 mu�� �mu}L ��~ ���� �IJ

$ vw7 s �.f�,/ �? � 1 2<. Å

9 >X$ manager ( �D m;n$ �IJ vw

7 ��0 1 2<3 �¬7 `jB 2<. tH, 

>X$ m;n,/ �IJ$ vw7 5��3 Æ

Ç[8]C >XÈ ��>ÉL, �mu}L ��A3 

m;n, �S/3 �mu, �9 �;��$ �

�C *Ê<3 Ë¬7 (`B 2<. 

q rQ$ ��^ <Ì
 ·<. Í� 	Î$ ��

�� �� m;n g s 	t}L �mA3 

MRTG[2]6  WebTrafMon[5]7 4�9 <Ì, s 	

t$ �mu �IJ vw x47 CS>	 US 

�mu �IJ vw x4$ F 6 �Ïh yÄ9

<. [�B s 	t$ �mu �IJ vw x4$ 

�Ï6 ÐÑ � �{~ �l T
h ÒÓ5B' 

9<.  

 

2. ���������������� 
C �,/3 	Î, FGA* %&A3 ij�k 

�� g s 	t}L �½A3 MRTG[2]6 

WebTrafMon[5], �S :� yÄ9<. 

 

2.1 MRTG 

MRTG(Multi-Router Traffic Grapher)[2]3 ���� 

k� u$ �IJ ¨>�7 x4>3 ��L/, 

SNMP h 8S �IJ ij�k7 �m>� MIB 

II $ In/Out octet 45h aÔ�B '�}L PNG 

ÕÖ$ [IZ×` P�9<. C 45R^ iØ 

s ÙC` ÕÖ$ HTML L Q/¤A* ËÚ� 

s �.f�È 2}H %&'3 Û@ *Ü/X [ 

45h Ý* Rd 1 2<. MRTG 3 SNMP  �

%�7 1½>3 Perl 
 SNMP L 1¹~ �IJ 

ºC�$ L[ z� 1½>3 C L ��A* 2<. 

Å9, <=9 _Þ; ßàá
 â�f NT ,/ �

�C (»>� ã� %&AB 2}�, �	u$ 

���� �IJ 45h ab� 1 2? >3 	

»� @�9<.  

MRTG 3 �IJ 45, �9 L[ äd7 (`

B 2}ÉL >� ��$ �IJ 45h 5�å 

1 2}�, d�d, 9 æu, ç`*3 1� ��$ 

�IJ 45h 9èé, êm0 1� 2<. [D

X *V W;�( �IJ7 _Gë}� *V ZL

��C °±{�7 d}ì3( >3 «$ ��'

( Q@ ST, 2*/ (� o 9 45R7 @

�S �` í9<3 Ë¬C 2<.  

 

2.2 WebTrafMon 

WebTrafMon[5]^ s 	t$ %&' "�ÙC;h 

îï>� %&'( �IJ 45h, dt CH/

� �B uð>? �0 1 23 s �.f�h 8

S ñ�9<. %&'R^ �ò "�#, �T~ 

s �.f�È 2}H ~<. C m;n^ ���

� �IJ7 'ó� 5��� %&'RC ��$ 

���� zôõL �IJ 45h � 1 2B, G

�` 456 ± ` 45h O¥ � 1 2<.  

WebTrafMon ^ ����$ (� >U zô¨� 

�Uzô×` Ëz }L ö÷}L¨� øµ 45

h ùúS û<. C3 �IJ 45h G�`6 ±

 `h 	�}L s "�ÙC;h 8S 5��<. 

Å9 �IJ 45h ���� zô}L¨� ��

U *ß�üCý zô×` Ëz }L Xþ� 1 

23 	»� (`B 2<. ��,3 ]^ ºC� 

��7 o L >3 ���Ü* 45( ¬� dt

¤ AH/ �IJ ��3 µ� g 9 Q@L �

ØAB 23 �}L 5b ���� ��3 ef 

g 9  �. 0 1 2<.  

WebTrafMon $ �� �3 ZL�(probe)6 	*

(viewer)C<. ZL�3 ���� ö÷}L¨� 4

5h 
*c* L[ äd, ��>B, 	*3 %

&'6 �W �¤Ö}L ��>� s �.f�h 

8S %&',? 45h @�9<. C3 ZL�6 

	*( >X$ ���,/ ��>ÉL �IJC 

N�� M(>3 ¾3 m;n$ ��X �»�>
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h ÁI>3 Q@h �B 2<.  

 

3. ��	��	��	��	 
��
��
��
�� 
�
�
�
� �������� 
C �,/3 �mu �IJ vw x4(Real-time 

Traffic Flow Measurement)[6,13]$ F 6 �Ï, �

S yÄ9<. �mu �IJ vw x4$ ��  

� g meter 6 manager , �S/ ÛN>B, meter

,/ �½A3 ÆÇ(rule set) � Ch �L ÈRB

' 0 ¾ %&A3 SRL(Simple Ruleset Language)[8]

7 ÒÓ5B' 9<. 

 

3.1 F  � �Ï 

�mu �IJ vw x4[6,13]^ IETF ,/ �� 

g, 2}�, �mu}L �IJ vw(traffic flow)

7 x4>3 �7 �9<. ���� �$ �IJ

7 �mu}L 1
>� vw ËUL 45h �l

9<. 1991�$ RFC 1272[14]( 	q F�7 @�

>B, 1997 � �mu �IJ vw x4$ 	q�

Ï[9]( ��}�, {� ����7 >B 2<. 

�mu �IJ vw x4 �Ï[7]3 [� 1 
 ·

C meter, meter reader, manager, analysis application}

L ��A* 2<. meter 3 ���� c, �*¼ 

x4 `¬(metering point),/ �IJ vw, �9 

ºC�h 1¹>� x4 ºC�h ÈRB, meter 

reader3 meterL¨� x4 ºC�h Ý* R"<.  

 

 

[� 1. �mu �IJ vw x4 �Ï 

 

manager 3 ����h 8S meter 6 meter reader

( 8�>3 W;�,/ �½A3 ZL[\}L, 

meter h y4>B meter reader h @*>3 �� 

i�C�, analysis application ^ x4 ºC�h �

l>� %&'( �>3 Õ�L ú�9<. meter3 

ö÷CX �C� 16 ·^ Ð4 ��(attribute)}

L z�>B, G�`6 ± ` ��6 ·^ <£ 

��7 C&>� � 1 23 F�(entity)L ��9

<. C F�3 ���� c, %&', W;� Cw, 

���� [� «}L ���� ��, 2* ó�

¤� 1 2<. i� ��^ manager 3 >X Å3 

[ C�$ meter h @*0 1 2<. {� ��g

" meter , �S/3 Ë >X$ manager L @*

( (»><. meter 3 �mu �IJ vw x4 

meter MIB 7 �½>3 SNMP agent CB, manager

3 vw ºC�h ��>B ñ�>	 US meter 

MIB7 %&>3 SNMP managerC<.  

 

3.2 meter 

meter[7]3 ����( ��A3 x4 `¬, �

B, C `¬,/ �IJ vw, �9 ºC�h 1

¹9<. ����$ x4 `¬7 `X(3 i� 

ö÷$ øµ3 meter c,/ 4$~<. >X$ 

meter 3 Ë >X$ ÆÇ7 �½m�<. >X$ 

meter (   F$ ÆÇ7 �m, �½0 13 2

`È, C ¾ ��A3 i� ÆÇ^ >X$ vw 

!C"(flow table)L ÈR? ~<. C3 #
 }

L   F$ meter h �½>3 �
 ·<. � 

meter 3 $Â��, -. §ï }L ���� 

��7 ��0 1 2}�, �� �, ºC�$ Ï

%, &Õ, �� «C (»><.  

 

 

[� 2. meter$ �Ï 

 

[� 2 3 meter $ �Ïh Xþû �C<. ���

�L¨� R*�3 ö÷ øµR^ iØ ö÷ Z

Ló/h `X(B, ö÷ ZLó/3 C�R7 
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PME(Packet Matching Engine)L 5û<. PME3 (

� '�(virtual machine)}L {� ÆÇ7 (`B 

ö÷ e( ZL[\7 �½O}L) ö÷R7 �

�9<. C ¾ *¯ ö÷R^ *Ô`B, <£ ö

÷R^ vw ²(flow key)h 8S vw !C", 

z�~<.  

meter reader[7]3 *V ¾� ö÷ vw !C"L¨

� ºC�h i}? ~<. vw !C"^ meter

, $S XþX3 vwC ��~<. �	,3 v

w G�`6 ± `$ ��, G�`,/ ± `×

` Å3 ± `,/ G�`×`$ vw �IJ 

1, ö÷C �Ì `Xu mu
 ®`+}L `X

u mu Å3 <£ �� «7 
O>B 2<. Æ

Ç^ Æ(rule)R$ ,-Õ�L, R*�3 ö÷R7 

��>	 US meter ,/ %&~<. ÆÇ^ 

SRL(Simple Ruleset Language)L ��A* 2}�, 

SRL , �9 'ó9 yÄ^ 3.5 ,/ <m ÛN>

.<. vw7 U9 ö÷C x4 `¬7 =�/}

L `X(H meter 3 ö÷7 e(m0 � �/, 

�9 12�h @�9<. È! ö÷C 9 3 �/

}LÈ `X(H [ �/È 12�9<.  

 

3.3 manager 

manager[7]3 meter h ��>B meter reader h @

*>3 Y& ZL[\C<. meter 3 ÆÇ$ ,- 

g >X( 	q " ÆÇ7 (`B 2<. C�^ 

&ÂC 4(»>�, <£ ÆÇ7 �0 Âf 

manager L 4DR"<. ÆÇ7 9 é 4DRCH 

manager 3 C ÆÇ7 meter , aÔ �½A�¶ 

9<. CD9 	»^ Download Rule Set, Switch to 

Specified Rule Set, Set High Water Mark, Set Flow 

Termination Parameters, Set Inactivity Timeout «$ @

*O1[7]h 8S meter6 �W�&7 9<. 

 

3.4 meter MIB 

meter MIB[10]^ 1995� 125 æ.; IETF¦$h 

m�}L David Perkins( SNMPv2 MIB}L @ú

>�, 1996 � Á, FGAp<. �mu �IJ v

w x4, 6C3 flowMIB[10]^ flowControl, 

flowData, flowRules, flowMIBConformanceL ��A

* 2<. flowControl ^ Æ$ "7;, �	, �_' 

«, �9 45X ÆÇ7 US manager $ "7;, 

{� %&A3 ÆÇ, �_', {� �� «$ 45

h ��9<. flowData3 �@ �l>B' >3 º

C�R$ �¨�7 ��>B 2<. G�`6 1�

`$ ºC� 45, ���� zô, �� zô, *

ß�üCý zô$ ZL�� 45 � ö÷ �	, 

�C� 1 «$ 45h ��9<. flowRules 3 Æ

Ç7 US Æ !C", �9 45h (`B 2<.  

�IJ vw x47 U9 45( ��~ flowData

,/ %&~ &13 <Ì
 ·<. PeerType 3  

PeerAddress $ Õ�h Xþû<. 1 
 2 3 �� 

IPv46 Ipv6, 3^ CLNS, 11^ IPX, 11^ appletalk, 

13 ^ DECnet h (��<. TransType 3 Tranport 

Address $ Õ�h Xþc�, 8C 6 d Âf tcp, 

17" Âf3 udp, 1" Âf,3 icmph Xþû<. 

[ 9 G�`6 1�`$ ��h a 1 23 &1

" SourceTransAddress 6 DestTransAddress «7 %

&>|<.  

 

3.5 SRL 

�mu �IJ vw x4 meter3 � vw,/ *

¯ 45RC ��Ap3`h Xþû<. meterh �

�>H/ %&'3 manager L¨� Ý* Rd 1 

23 �L2 ÆÇ7  �9<. C ÆÇ^ meter $ 

PMEh U9 ö÷ e( ZL[\C<.  

SRL(Simple Ruleset Lanauage)[8]^ �IJ vw7 

`4>B Ä:R7 �½>	 U9 Û*L ÆÇ7 

È;3 º 2* 5< <2 �Ã}L @�AB 2

<. SRL ZL[\^ meter , R*�3 ��$ �

L2 ö÷¨� �½~<. {� ö÷C vw, 2

*/ g 9`$ �¨6 o � � �/ «7 T

4>B, X'` ö÷^ *�? ~<. vwC=X 

vw$ 45�7 i}3º  �A3 45R^ �

�9<. SRL ,/3 IF Q7 %&>� ö÷CX 

SRL &1L¨�$ 45h :�>B, SAVEQ^ v

w ��7 ��9<. Å9, COUNTQ^ 8z  º

C�h ib M( m�<. 

<Ì^ SRL ZL[\$   (` >?7 Xþû 

�C<.  
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- ‘#’ <Ì$ Q�^ �l7 Xþû<.  

- � Ä:*3 ;ÙC;L ��9<. 

- Q�$ ®`+,3 ó��@(;)7 %&9<. 

- Öõ'(identifier)3 �Q'L m�>� �Q', 

A', Ð1Q' ‘_’h %&0 1 2<. 

- C� %&g" B!*3 Öõ'L %&� 1 

C<. 

[� 3 ^ SRL L ��~ ÆÇ$ B@h Xþû 

�C<. ���� zô ZL�� 45" IP, 

EtherTalk, IPX, DECnet «
 �D;
� zô ZL

�� 45" tcp, udp, icmph 5��3 ÆÇC<.  

 

 

[� 3. SRLL ��~ ÆÇ B@ 

 

4. ���� ������������ ��	��	��	��	 
��
��
��
�� 
�
�
�
� �������� 
���������������� ��������  
C �,/3 E,/ ÛN9 �mu �IJ vw 

x47 s 	t}L yz9 s 	t$ �mu �

IJ vw x4, �9 �� " �Ï6 ��$ 

�� �, �S yÄ>B, C m;n$ ÐÑR, 

�S ÒÓq<. 

  

4.1 �Ï 

s 	t$ �mu �IJ vw x4$ �Ï3 [

� 46 ·<. 

SNMP Agent 3 �mu �IJ vw x4 meter " 

NeTraMet[9]6 ����$ x4 `¬,/ Ý* R

" vw 45h ��>3 meter MIB[10]}L ��

A* 2<. NeTraMet meter3 SNMPv2h %&>3 

#
 " SNMP agentC<. meter MIB, �9 'ó

9 453 RFC 2064[10], 'ó� X6 2<. 

SNMP manager 3 NeTraMet 7 �F��>	 U9 

manager " nm_rc[11]6 ÆÇ, s 	t, o 9 

CGIL ��A* 2<. 

 

 
[� 4. s 	t$ �mu �IJ vw  

x4$ �Ï 

 

nm_rc 3 �mu �IJ vw x4 manager 6 

meter reader h O¥ �{9 NeMac[11]
 �*¼ 

vw ºC�$ c&7 �*¼ 
G äd, Hù* 

o�k>� �L2 vw ºC�h È;3 

fd_filter[11]L ��A* 2<. NeMac ^ �*¼ Æ

Ç, Hù* vw ºC�h Ý* RC�¶ meter

, `m>�, �*¼ mu uF}L Ð4 meter $ 

vw ºC�h SNMP L Ý*6/ 4S¼ Õ�L 

ú�9<. CI? XJ T
3 s /*h 8S s 

�.f�,/ � 1 2<. 

 

4.2 �¬ � Ë¬ 

C m;n^ SNMP agent6 SNMP managerh /L 

��m0 �½0 1 23 �C (� K �¬C. 

0 1 2<. >X$ ���,/ i� d7 ��0 

Âf manager ( ���� T
3 �l>B 5�

�3 º 2* m;n �>h (L�3 Âf( ]

M<. C m;n^ [D9 Ë¬7 5N>� agent

6 manager h ��m0 /L <£ ���,/ �

½0 1 2<. Å9, agent 6 manager h ��>� 

�½O}L) ��'3 >X$ manager h 8S 

�D agent $ �IJ 45h 4DR� ��0 1 
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2<.  

�mu}L Ý* R" vw 453 ºC� �	, 

-. �lA�, � vw^ �C� 1, ö÷ 1, G

�` W;�6 ± ` W;�, ���� zô Z

L��, �� zô ZL��, *ß�üCý zô 

ZL��, �9 45h 5��<. Å9, ZL�� 

45, �S/3 9 mu®< GP>3 vw7 �

�>� O >� �� GP~ 45h 5��<. 

meter ( �½g" m;n$ IP ��6 �l>B' 

>3 �IJ$ mu uF7 P�>� manager ( 

�>3 ÏQ, Hù* vw7 �lO}L) µ '

ó9 45h 
7 1 2<.  

tH, >X$ meter 3 >X$ ÆÇ7 �½>3 �

C Ë¬C. 0 1 2<. C m;n,/ �IJ 

vw^ W;� � ZL�� 45h ó¨ }L 5

��B 2<. C ¾ �IJ vw$ R�3 ef 

<=>�  ^ &�7  �>3 �IJ vw$ �

mu �l, �S/3 S^ �»7 5C`È, �

mu$ �IJ vw7 ��0 Âf, �l>3 º 

*ÔTC 2<. -./ C m;n,/3 ZL�� 

45, �9 �;�� ��7 (»>�¶ >|<. 

 

4.3 m;n yz 

s 	t$ �mu �IJ vw x4^ �mu}L 

�lA3 vw$ �	, -. ��>� 5���

¶ yzA* 2<. � vwC �`>3 �	h U

V�(%), ö÷ 1, �C� 1 õL ��>� 5�

�<. ZL�� 45,/3 ���� zô, �� 

zô, *ß�üCý zô, �9 45h 5���

¶ A* 2}�, ���� zôõL G�` ��

6 ± ` ��h � 1 2B, *ß�üCý zô

,/3 G�`6 ± `, SW>3 /:; 45

h � 1 2�¶ A* 2<. Å9, XY,/ � Z

L�� 45õL ��>� SW ZL�� 45, 

�9 �IJ�7 �l>� yz>|<.  

yz~ s 	t$ �mu �IJ vw x4^ e

mu õL ZL��, �9 45h ��>� >� 

��$ �;��h �l0 1 2�¶ >|<.  

 

5. ������������ �������� 
C �,/ yÄ9 s 	t$ �mu �IJ vw 

x47 	t}L >� yz~ m;n$ FG$Â

, �S yÄ>B, m;n7 yZ>3º 2*  

� %�R, �S X-9<. ®`+}L �@ �

{~ m;n7 ÒÓ5B' 9<. 

 

5.1 FG$Â 

s 	t$ �mu �IJ vw x4m;n^ <Ì


 ·^ $Â,/ FG>|<. Linux Kernel 2.0.32 

2� �@" Intel Pentium 100MHz, 64MBXi�$ 

���6 Intel Pentium 133MHz, 64MB Xi�$ �

��h �� meter6 managerL %&>|<. �I

J ij�k [L Libpcap 0.4a6[4]7 %&>B, 

meter 3 New Zealand $ University of Auckland $ 

Nevil Brownlee , $S �{~ NeTraMet[11]7 %

&>|<. Å9 manager ,/ 4DRC3 ÆÇ^ 

SRL L ��>|<. [ 9 s /*L3 Apache 

Web Server 1.2.56 CGI ZL[\ ��7 US Perl 

5.004_01, HTML7 %&>|<. 

 

5.2 m;n  �%� 

C m;n7 %&>	 US/3 manager L %&

0 s /*( �� (»9 ���6 meterL %&

0 LinuxX Unix $Â$ ���( o ><. meter

6 manager h >X$ ���,/ �½>B' 0 

¾3 9 �$ ���È 2}H ~<. �Z�\*

3 meter 	»7 >3 NeTraMet Å3 

NetFlowMet[9]C o >� NeTraMet $ Âf3 ö

÷7 1
0 1 2�¶ Libpcap[4]C yZA*] 

9<.  

 

5.3 m;n �{ 

�	/3 �@ �{~ m;n$ �½T
 ¤H7 

�� ÒÓ5B' 9<.  

 

5.3.1 s 	t$ �mu �IJ vw x4 m;n

$ ¤H �� 

s 	t$ �mu �IJ vw x47 U9 ÆÇ 

äd^ [� 5 6 ·^ Õ�h ^3<.  _ å^ 
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{� x4>B 23 m;n$ W;� 45, "�

ÙC;, O vw 1, ö÷ � �C� 1, ij�k 

mu «7 5��B 2}�, [ <Ì^ ij�k
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 ºC�h 5��<.  

 

 

[� 5. s 	t$ �mu �IJ vw  

x47 U9 ÆÇ B@ 
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¤H ��7 Xþû �C<. `3$ XYh 8S 

��$ 45h � 1 2}�, {� ¤H$ 

“Introduction”^ s 	t$ �mu �IJ vw x

4 m;n$ �Ï6 	»R7 �F>B 2<.  

 

 

[� 6. s 	t$ �mu �IJ vw x4 �F 

 

ij�k XY3 “Real-time Monitoring”
 “Traffic 

History” Ø (`L Xa*L 2<. “Real-time 

Monitoring”^ �mu}L �IJ 45h �l>� 

5���, “Traffic History”3 1mu ËUL ��~ 

�IJ 45h �l>� 5��<. 

 

5.3.2 �mu ij�k �� � T
 

C m;n^ �mu ij�k �l T
h 5��

3 	»7 (`B 2}�, “Real-time Monitoring” 

XYh 8S T
h � 1 2<. [� 7^ �mu

}L �lA3 �IJ 45h 5	 U9 $Â y 

4}L, �>3 /*$ IP ��h P�0 1 2B, 

�l>B' >3 �IJ$ mu uF, �U F1 

«7 P�>� �>3 Õ�$ T
h � 1 2<.  

{� Á	 mu uF^ 10 Á, �U F13 10 F

L y4A* 2<. C ¾ IP ��h  3 /*,

/3 meterh Í� �½m0] 9<.  

 

 
[� 7. m;n$ �mu ij�k  
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[� 8 ^ �mu ij�k �l$ �� " T


h Xþû �C<. Ø F$ !C" g U !C"

,/3 IP ��, "�ÙC;, O vw F1 � i

j�k mu7 aÔ�B 2<. [� 8 $ bI !

C"^ �@ �IJ$ �l T
C<. � vw$ 

ö÷ 1, �C� 1 � ���� zô ZL��, 

G�`6 ± ` ��, �� zô ZL��, G�

`6 ± `,/ %&>3 *ß�üCý zô Z

L�� 45h �bL 5��B 2<. 
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[� 93 [� 8$ �mu ij�k �l T
,

/ ���� zô ZL��, �9 T
È7 Xþ

û �C<. {� ¤H,/3 IP ( ! 71%L (� 

]C �`>B 2Ì7 a 1 2<. �	,/� �

�$ ºC� =
 ö÷ 1h 5��B 2<. 
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,/ �� zô ZL��, �9 T
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�C<. ��$ �C� 16 ö÷ 1h 5��B 

2<. 

[� 11 ^ [� 8 $ �mu ij�k �l T


,/ *ß�üCý zô ZL��, �9 T
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Xþû �C<. IANA[12],/ 4$A` c3 ��

zô ZL�� 
�, �S/3 
� éWh [�

L 5��B 2<. 
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mu ij�k T
 

 

5.3.3 �IJ �;�� �� � T
 

s 	t$ �mu �IJ vw x4 m;n^ Z

L�� 45, �S/ 9 mu ËUL �IJ 4

5( ��A* � muõ �l T
h � 1 2<.  

[� 12 3 9 mu ËUL ��~ �IJ T
h 

5	U9 ¤HC<. ���� zô ZL��, �� 

zô ZL��, *ß�üCý zô ZL��$ ó 

zô ZL�� 45h 5���, �>3 mu7 

§ïO}L) SW mu$ �IJ T
h � 1 

2<. 
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��, "�ÙC;, O vw F1 � ij�k mu

7 aÔ�<. Ø éd !C"^ {� mu�$ O 

ºC��
 ö÷ 1h 5��B 2<. ®`+ !

C",/3 ���� zô ZL��$ 45, �

9 Õ�6 �`>3 eU, ºC� =
 ö÷ 1h 

5��<. 

 

 

[� 13. ���� zô ZL��, �9  

�;�� �l T
 

 

[� 143 [� 12,/ �� zô ZL��, �

9 45h §ï>� XJ T
C<. [� 13$ T


6 ®f (`L � !C",/3 IP ��, "�

ÙC;, ij�k mu � O �C� 16 ö÷ 

1h 5��B 2<. g bI !C"^ �� zô 

ZL��$ Õ� � ��C �`>3 ºC� =
 

ö÷ 1h 5��B 2<. {� �IJ T
,/

3 �¨�7 udp( �`>B 2Ì7 a 1 2<. 
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�;�� �l T
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6. �������� ���� ���������������� 
 

"�#C �g¤ � 5ð¤AH/ %&'3 	>

N1 }L )*(B, "�#,/ @�A3 /:

;� <=S`B 2<. �hÀ7 ]C �`>3 

AOD(Audio On Demand), VOD(Video On Demand) «

$ ���Ü* 45( µ� M(>H/ �IJ �

�3 µ� g 9  �L �ØAB 2<. 

q rQ,/ ÛN9 s 	t$ �mu �IJ v

w x4^ s7 	t}L >	 ¾Q, "�#7 

ñ�>� �? �IJ$ T
h � 1 2Ì7 a 

1 2p<. C m;n^ meter 6 manager 	»7 

/L <£ ���,/ �½A�¶ O}L) 

manager 3 meter 6 ��CC �IJ 45h �l

>� 5�å 1 2p<. C Âf meter 6 manager

$ 	»7 ��m0 i}L) ��$ 	»7 1½

0 ¾ m;n$ ¨j7 åd 1 2p}�, >X$ 

manager L �D meter $ �IJ 45h ��0 

1 2p<. Å9 manager ,/3 ��'( �l>

B' >3 mu uF
 ú� F1h P�0 1 2

* %&'( �>3 Õ�$ T
h 
7 1 2p

<. Å9, muõ �;��h ��>� >� ��

$ muõ �IJ 45h � 1� 2<.  

[DX { m;n$ meter 3 >X$ ÆÇÈ7 �

½>ÉL �;��h ��>B' >3 ���, 

�S/3 >X$ ÆÇ7 �½m0] 9<. {� 

�{~ m;n^ ZL�� 45, �S/È �;

��h ��>B 2}X �k 5< lm " ÆÇ

7  &>=X �;��h ��>3 �Ã7 ù(

>� �mu,/ 5�`3 i� 45h ��>� 

�l 1 2�¶ >3 ��C o ><.  
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