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Eﬂ.

o H=
-] O

RLIHAE BtREl T2 E
CEHQ U Y Z0Ql 7 Bt
- 2| HE 2t
- 23 NEf 22
. A2 4 gt

- HEPPHAE BIRB ZEEE

« FLIFHAE N HE|FHA R
« |IGMP (Internet Group Management Protocol)
+ HE|FHAE 2t E
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HI
Of

H O E
° 7-| El _-Il E-l El-_r OI *2t &l Ef|0|=(Routing table)
ctRE7t HES3 EE|EE oiC|Z ELHof & X|
o X1 _Ql A-5te O M85t 2 HE
7t BHRE{T} RHAIO| 2L B0 S QIR 2L ElSt

o
- 24E BE #ElE Sall ctRELe BE 2t
 RIP (Routing Information Protocol) = %4
* Bellman-Ford H¥ YT E|E&2 ALS

elefd 28|

(2H2E])

Ktalof 1P F 4

S HESI
(LH PC CroflMat Ax =
7t QIE{E| 0] 2)

BHECIAE
EFN
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—
I

Of

 Bellman-Ford 243 2 11 2|

. 3} 74 i o}

Il

215 (Authentication) 7| F7t

- Z2 HEQ 3ol EIRE7|E| 02 ¥&E HILUTFIE 2L

. Sl BHRE{7} BB MEE B o H|UF|E 0|25 HAIXIS
%"§_§|'3HA‘| |=||_H

e« AMHEZE H
O1l-=

o Bl 2B 1YYz S
o|-7| ol UK} =02 S
2 7|18 S/ste ChE 7| T AL X2
. 2 MD5 Al BAlS 0|

. ot =518 Z4O| A—IE Ux|5tH EP

r>-

=
=
7

< Eo|Zo0 g

TCP/IP ZEEZ
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H =
IS

* RIP (Routing Information Protocol)

* RIPv2
« 7|& RIP2t2| X} 0|7
- 22fA Q= A X[ (Classless addressing)
« vi2 2o 7B FAXHE AE50{ HERRY ZAE 7} HHA{ U0
=4 S} U A

. vgoil*d 1HE ZeiAE o
AKX
= O

AEO[IPFAE EHR

UQst OrE BT E S

ol
rol

. 915 (Authentication)
- 7Im 2tRE7F EUle HEo CHel HIAIXIE EE 57| 8 F7HE
- &30 B2 HETL otL[El 21E HEYUE LE|7] {5 AL E=EE 12 MF
- F ] HEQI QB RE2 0I5 A= WS LIEHH
st
3

. Ml R BEs MH QI olo|EE 28

Command Version Reserved
OxFFFF Authentication

Authentication data
16 bytes

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 6




-t E|O|E dd

» Lt A E Bt (Dijkstra) 1 2|& 7| e| 2| =2 4™

o OE __’I_El ~ q C 1. Dijkstra(Graph, source):
— = 2 // E7|3
L4 ZF_7|2|‘ J_ll'xo-l()'”A-I AE Kl‘tl% —?—EE 3 for each vertex v in Graph:
A‘l x.| 4 distancel[v] « w
= O 5. visited[v] « false
. E%Exl é)l_gl 7—||- Ll‘ — E Ol _7::_' EI_ 6. distance[source] <« 0
skC 7. // =
7C=>IE 7-| El %I- OI- 8. while (BE L7} SHE|X| A2 0f7tx]):
(=) =EEo O5
° A—ql le Ol 0 LI:I iEE: T c>I_I- EH—Q 9. u « HESX| %2 = F distance 0| 7HE
70| st ze e
HA = O 10. visited[u] « true
x =
° 7_II- Hl_l-g _T'—l'xch'”A-l }— —/t 7-| ElE 11. for each neighbor v of u:
7bX|E Chg = E7h M| T 7 B
74 AF s 14. if :'I_t-l_l—[ ] > distance[u]
OE o] O'” _|_7|- e . i istance[v] > distancel[u] +
15. distance[v] « distancel[u] +
weight(u, v)
16. // « Gl7|A "ZHM "hAn
17. // (Iteration ZE A|HEOICH
18. // B8E = Fetnt 1l distance HO|ES
7158

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 7



H ==

Y )
* OSPF (Open Shortest Path First) (3/5)

- 23 9| 7 (3/3)
- AE{E 213 (Stub Link)

. B0l
« 2% StLto| Bt RE OB HAZEE HESZ
« E K|
-1 O

. HIOJE| 7S B BREIE SaHAME HIEXI S S 7ts
. Y37} B REOIM WIEYAR 0| T WEotS 7t
. SEHQIHEYIE TAstod AT AHBHS A2
« 28 0dlAl

« AO|HH-Z 2| A|AEI(CPS, Cyber-Physical System)

A ol
E‘I‘AA||=|

A

Ethernet ' ' Designated

router

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 8



H=

-] O

* OSPF (Open Shortest Path First) (3/5)

« AE{E 23 (Stub Link)
. 22 0f Al
. MOH:H Z 2| A|IAE|(CPS, Cyber-Physical System)

*EEJ’“ AMAET AREAE L2 AO|H A|AEIE SESI0] 2S5 Al
A

. __I.LA-l o A

o Ll

- SCH ITEMA
- 71A, 8T 2|, &L, XE S

. M
» OIO|HE =&stT SE S Ao
- HER3
- AAIZHOolH M&
o« AO|HH A|AE A
« Mo{ =%, HolE{ EM S
o SI,_>_O=|x|.
. DL|E{2l 9l o|A}zax Ethernet ' ’ Designated
router

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 9



H =
S

-
* OSPF (Open Shortest Path First) (1/2)
« AHE AAH A EIRERO 29 213 LSA (1/2)
o X1 o|
o —
. A8 AlAH ZH BIRE{Zo| HZE MBHF = LSA
- 5%
+ K| Lol 2B RHE AlA" B2 O R TiZlg &S DA & uf
ilO
« A8 Al2H Q22 MEE HAIXI7} ol HERIZ o TEsH AHE
B BIRE= HAIKIE £

Area 1 Area 2

Flooded by the area

border router into border router into OSPF common header
the area the area

24 bytes Type: 4
== S
|
|

Flooded by the area

Number of advertisements

|| AS boundary LSA general header
T @ router 20 bytes Type: 4
ron Summary link to AS boundary router - A0S
Autonomous system g_ L TOS | Metric

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 10




H =
IS

* OSPF (Open Shortest Pat

« AHE AlAE

n First) (2/2)
2

A A SHREHZE Ll 29 23 LSA (2/2)
- AFEXI7tCHE AreaZ 0|Sdte B
- ABXE MZR IPEEY 23
- 7|E HE2 B, ME AZSHOoF &
- ME 2= St E Xo|HEST BH L
- UDPOIME T EE0 2 QI8 BZO|Lt EE Kot LM

=2 O

Ok

Area 1

Area 2

Flooded by the area

Flooded by the area
border router into

border router into OSPF common header
the area the area 24 bytes Type: 4
@ \:'/R2 Number of advertisements
I
! ! LSA | head
I I L_L__AS boundar eeieel sl
T @ router Y 20 bytes Type: 4
Summary link to AS boundary router
Area 0 3 All Os
rea o _,
3 | TOS | Metric
Autonomous system gL
14
TCP/IIP Z2EZ

Yunhong Min, Protocol Engineering Lab. 11




+ 540
s HE|FHAEE s8™o g NMEst7| s 25 Hof cist
MEE SliSstD =&l T 2EE
« E K|
- O

. 37hX| TS 2R

- HH™ 1, 2= ASM (Any Source Multicast)2 X2
- HE[FHAE HAIX[7} o{C|0M RLEX| & 2teiol 2 & HEHE0| =4

« B 3= SSM (Source Specific Multicast)2 A3

- Ol2| ol 2 SAUXNZEREH 2= HEFHIAE IARE A

[elV[= | ICMP
Network

layer |P

ARP

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab.
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H =
LT S

« HIAIX] & (1/9)
X

9|(Membership Query)

 m— =
. 50|
« HE|FHAE O 50 &odstE SAE7} UEX| FI7|Mo 2 &9l
Py =IK=) |:—|x|h HI B+
=2l = L - O k=
==
*STT
. 28k(General)
« & X|H (Group-specific)
- 251 S 4IXF X|™H (Group-and-source-specific)

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 13



H =
IS

o« HIAIX| £ (2/9)

o HIB{A Aol HIAIX| A (1/4)

7 25

- HIAIR %=|QX-I_Q=|:| Al RloO DAxO7
28 (Type) suie AR 82 Welsiol Wit Fol wAx
Ox11 L= |'|=|
Zc 8 A= _ -
HIE Zlo|7F SEtE|oqoF 5= A|ZHE X o3&t
(Response code) 8 | = | I' on=|5| '| I: °|' | = o ||:|
34 (Checksum) 16 HIE A3 M 2tE MEStH, TA IGMP HIA|X[of CHaH #H|4HE
- = x|7t-| EI_J = |. _/.\_Alx|. x|x-| Kl_g| [|.||A|x|E |=|L_H [[H
& FA (Group address) 32 HIE = e IP%EI;I/\E xi;,gﬂg
0 8 16 31
Type: 0x11 Response code Checksum

Group address

QRV QaQic Number of sources (N)

Source Address (1)
Source Address (2)

Source Address (N)

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab.
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H =
IS

- HIAIX| 83 (3/9)

*Z 014 Bd~(Robustness Variable)
HAIX] &4 2 CiH|s 5, MHS H+-& ddstes
- b
« M Al &o| HIAIX| A (2/4)

Resv. 4 HIE = E 2ol ol &Sl Ak
MEEH Fo| HAIX| 4 ARHE BT EfO|H A
S. (Suppress) 1 HIE 12 485 | ”“AE:LT ;Po St EtO|H &
5K AS
QRV = HEL|g ZHoIMe E 2=
(Querier's Robustness Variable) 3HIE HEXNZ ZES ZLIEHZSY] 2l A
QQlIC = %lo| 7}740] = HIAt 2 =
(Querier's Query Interval Code) 8 HIE 29| ZtAQNQQl el S Attt 7| fish At
0 8 16 31
Type: 0x11 Response code Checksum

Group address

QaQic Number of sources (N)

Source Address (1)

Source Address (2)

Source Address (N)

TCP/IP Z=2EF

Yunhong Min, Protocol Engineering Lab. 15



H =
IS

 HAIX| R (4/9)
 HE A 2Ol HA|IX] Al (3/4)

27| o{et

SR 16 HIE Zlofof ZtoiE|= 32HIE RLIFHAE SAX F424
(Number of Sources) — =& Holg
_/.\_A|7;|_ = A
O - T
HE HE|FHIAE HA|X|S] SAIK FAE LIEH
(Source Address) 32H =EI7 HAIX] O] & &IRf 48 LEEH
0 8 16 31
Type: 0x11 Response code Checksum

Group address

QRV QaQic Number of sources (N)
Source Address (1)

Source Address (2)

Source Address (N)

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab.
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. H

I
!

N Jm jm
rro o

All 0's

- All 0's

a. General

Group address: x.y.z.t

- All 0's

b. Group-specific

Group address: x.y.z.t

- N

Source Address (1)

Source Address (2)

Source Address (N)

c. Group-and-source specific

TCP/IP ZEE =

Yunhong Min, Protocol Engineering Lab.



H =
T S

34 (6/9)

° D'”Alxl 'IC'|>' o
H 11 (Membership Report)

TIPS
. 5o
. BAEJ}IE Hofol BEE MEE Husts Uy

IGMP
Messages

I
I |

Membership Membership
Query Report

D Group-and-source-specific

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 18



H =
IS

« HIAIX] 738 (7/9)

- M Al 210 HIAIX| &4 (1/3)
= 27

HAIX] 7SS HelstH, HHA 210 HA[X|2] F

R (T HIE
(Type) 8 0x22 23t 7H&
SERS 16 HIE  #M3d S XMEstH, A IGMP HIA|X|of CH3H 7| &HE
g d3E - =
16 HIE mZlol| MEEl= 38 o2 EL| =8 Hlotg
(Number of group records) | 7ol B == 22 Bl2=0] +8 ALH
0 8 16 31
Type: 0x22 Reserved Checksum
Number of group records (M)
—@ Group Record (1)
g L]
g —@ Group Record (M)
g‘: B Record type Aux Data Len | Number of sources (N)
é Multicast address
w Source address (1)
Ly Source address (2)
Source address (M)

0 ewow
TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 19




H =
IS

» HIAIX] R (8/9)
- WA 230 HIAIX] 84 (2/3)

e 25

HZE & (Record type) 8 HIE 6712 R&E 7+E
2% ofo|&{ Zo| e 2t J& BlZ=of Z&E 22X oio|Ee| Zo|g Yol
(Aux Data Len) - 32H|E HRIE 7+
Type
Category Type Value
0 8 16 31
Mode_|s_|nclude 1 Type: 0x22 Reserved Checksum

Reserved Number of group records (M)
Group Record (1)

Current-State-Record

Mode _|Is_Exclude 2

—@ Group Record (M)

Change_To_Include_Mode

Filter-Mode-Change-Record

Record type Aux Data Len | Number of sources (N)

Each group record

Multicast address

Change_To_Exclude_Mode

Source address (1)

Ly Source address (2)

Allow_New_Sources
Source-List-Change-Record

o o0 B~ W

Source address (M)

Block Old_Sources

<t ZE F3>

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 20



H =
IS

« HIAIX] 738 (9/9)

- |

H &

210 HIAIX] Al (3/3)

25

S AR 2
(Number of sources)
SARFFA
(Source Address)
27 olo|H
(Auxiliary Data)

Each group record

16

32

N/A

0 8

Type: 0x22

16 31

Checksum

Number of group records (M)
Group Record (1)

Group Record (M)

Record type

Aux Data Len |

Number of sources (N)

Multicast address

Source address (1)

Source address (2)

Source address (M)

Auxiliary Data

TCP/IP Z=2EF

Yunhong Min, Protocol Engineering Lab.
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H =
T S

e B4~ 01 EFO|H (1/2)

|O|7|- -J—ll:H OI:I- A|7|-c> 7=|X-I

« Max Resp Code 20| 128|I||':'F0|‘:"| zlcH 8 Alzt

« Max Resp Code Zt0| 1280[ 4 O|HH

ELU7| ™ol & Zl= ZICH AlZt

28
ZIoh SH A2 &

TCP/IP ZEE =

Yunhong Min, Protocol Engineering Lab.
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H ==
-

- B4=2} E} O[O (2/2)
ZFO H

- 2IO|X} Z 2l #4=(QRV, Querier's Robustness Variable)

x40
o —
- &olof CHet 5 HIAIX|IE LotLt BLo| & sHor st=71E
LIEFLH = g
. E X
- O
« YoM mZ! FAO| BIe™ BIRE= QRV 42 =4 2%
- SAEJ Eolof CHal SEE EE H+= QRV-1
- B 2Bt QRY 248 52 BN 8EE 4v Hikot 8
« ZO[X} é | ZtZ4(QQl, Querier’'s Query Interval)
« XO|
o —

CFE{7F HiHH A &o|E dolLt At B X|E LIELi= AlZF 2H3
- 7|2Zk2 125
o ZE|R7F & LHo| EBHEIE HN|o45t7| &I B4 TS

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 23



—t— O
« SAEQ MEE IGMP Z2EZ (1/5)
o A7 AE)
2t ZRMAE AZNOREE HEFHAE HIAIX| £ 41T}
A= Zt WEPHAE JS0f 23t BZEE 7+ A

-
e Include 2 E

« 20 ZHE I8 HAIXIE Alet7|E Bote SAR =42 S5 7HE
* Exclude 2E&
« &7Z2 Solf WolE0|7|E BetX| et= I8 AR S&x FAE JHE
Legend| S: Socket
States Table {a, b, ...: Source addressese }
S_1 8_2 8_3 Socket Multicast group Fliter Source addresses
= NERE S1 226.14.5.2 Include a, b d e
@ S2 226.14.5.2 Exclude a,b,c
S2 228.24.21.4 Include b, c, f
S3 226.14.5.2 Exclude b,c, g
S3 228.24.21.4 Include d, e, f

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 24



—t— O
- SAEN MEE IGMP Z2EZ (2/5)
*ElO|
« OIE{TH|O|A AFE} 28 yefol ltte Aty Slgt & Al
« M| 2FEHO|| CHSH StLEC| QIE{HH|O|A *EfO|Hel ZF Bl 2 =0
CHSH StLbA o] EFOIHE 7+
- H[ZETJ F 74 O|& o] ME CIE A2 7HEICHH X7 9
==g #x07] 9lal = 7ix| Wil 0E
« 3l X1 & StLICIE Exclude ZEE 7} K= AR
. %|E 9IE{H0|A B|ZE = Exclude ZE{E 7+ &
« Exclude EEE 7IX|l= 2E FAE0 Cs w &g ot =&t = Zutof
Include ZEIE 7IX|= 2E T4 SE2 X F
- 82 ZE HZEE0| Include ZEQI B2
« 2|E OIEHO|A HIZEE Include ZE| ZEE 71 &
. BE R4 20| F oINS 80 SAR Faol 22 HE

Socket Multicast group Fliter Source addresses
S1 226.14.5.2 Include a,b,d e
S2 226.14.5.2 Exclude a,b,c
S2 228.24.21.4 Include b, c, f
S3 226.14.5.2 Exclude b,c,g
S3 228.24.21.4 Include d, e, f

hC

Interface
timer

Interface state

Multicast group Group timer Fliter Source addresses
226.14.52 Q) Exclude c
228.24.21.4 © Include b.c.de,f

Timer = (QQIC x QRV) + Query Response Interval

TCP/IP ZEE =

Yunhong Min, Protocol Engineering Lab.
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—t— O
cSAEN MHMEEIGMP ZE2EEE (3/5)
« OIE{H|O|A AtE} HHASIIF Q/UE e ME ZE2MA
- CIE{H|O|A A EHO|| HH51 7} IS B2 SAEE= BHIZEES
A25t0d HHHA E17 HIA|X|E ELHof &
« O| AME 2! 22 AME] ZE{0f 7|HHE S 0{ 47}X| MZE
CIE HE0| UE = US

Old-state New-state
filter filter
Allow_New_Source Block_Old_Source Category Type
G [ ]
Include Include > — > — Current-State- Mode_Is_Include
Alllow_N elw_Source Bllock_Olld_Source Record M Od e_l S_EXCI Ud e
5 6
Exclude Exclude > » .
A5 5 Filter-Mode-Change ~ Change_To_Include_Mode
Ghange To Exclude Mode | egend -Record Change_To_Exclude_Mode
Include Exclude i S A: Old-state source list .
B: New state source list | Source-List-Change Allow_New_Sources
Change_To_Include_Mode -: Difference operation
N -Record Block_Old_Sources
Exclude Include > — -
B

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 26



Ki0

(4/5)

=1

.S

—

AEOﬂ 7‘4%5._' IGMP Z 2 E

o
- T
1j0
70 il
ZI al
= <
ol “Man <
KO o I
R X N Il
N 0l T
= K
M g =
0] o ™
& Mo %
ri “Mga =
—_ LIL 1o
gz W
< =2 o
y o] kKl — U0
T QUKk .
S e _ O
o Kl Ol N
o dmmR D
& {F N i
8o 2K oy
A_no_ ___ol._z_omxo____
Al K & <] %ot
ol w| K0 i & 40 K00
Kl <] & <1 © = sl
o - wor Jx
ol ==”= .. i
e
=0 O M H°
OF

Yunhong Min, Protocol Engineering Lab. 27
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H ==
4O

- SAEO| MEE IGMP ZEEZ (5/5)

. E|-O||:|'| D,_"E
- HIHH & 217 HAIX|= EFO|H7 B2 E [ A E0| 9|8

A
MEE
o —
° '|T"é=>|
o 2t RIO|E £ Alet = MM EI CIE{H O|A EFO|H
« SAEE= QEHO|A AEHO] U= 2 I8 HE StLEL| Current-State-Record
Exsie HHMN ETE MEFH
. 18 XY HWolg 43 £ MHE 18 ol
- SAEF= JEO0|0{ds| Ed35t[o] /ie= Aot 8H &0 gt 2&
5Lt 2| Current-State-Record& Z & st HHHA ET1E MEE
« A5 SAK XM Ao|E s Alst = MHEI & EFO|H
- 5 K| 2ot Z2 WSS sdSIL BZE R SAlX =852 259
ZE{ R Eof o|EE

Category Type Value

Current-State- Mode_Is_Include 1
Record Mode_ls_Exclude 2

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab. 28



H ==
-

e 2 RE{0|AMHO| M2

« ZO|X} 2| 2fE

| =————]

- HE|IPHAE 50| oiet 2= 7HE E|o|=

- HE|FHAE FA OE Elo|M, ZE| 2= 2 SAIX B2
__I.LA-IEI

. 2 $AIK ZEE S4IRtO| FA0 Y ElOIHE Z#E
State for interface m1

N1 Multicast group Group timer Fliter Source addresses
227.12.15.21 @ Exclude |(a,(D), (c,®)
228.21.25.41 O Include | (b,(®), (d.D), (e,®)

m1
e State for interface m2
m2 Multicast group Group timer Fliter Source addresses
226.10.11.8 @ Exclude |(b,(®)

N2 227.21.25.41 O Include  [(a,®), (b,®), (c,®)

228.32.12.40 O Include  |(d,(®), (e,®), f, ®

TCP/IIP Z2EZ Yunhong Min, Protocol Engineering Lab.



—_—l OO
+ ZAE0 MEE IGMP ZEE
» HIHA 210 4o CHel S

« CHE & Current-State-Record £
- BIREQ| Zt YR E AE = FHAY

_ Next States
Type 1{ C }/ Action | >

HZ =0 o|&E

Type 1{ C }/ ActionIII Mex! Stetes
| ><Exclude {(A+C),(B-C) D

I >(include { (A), (C)}
( Include { A’} )Csutr::t
|

Exclude { A, BD Current

State

Exclude { (A.C), (C-A)} )

Type 2{ C }/ Action I
Group timer Sources timers Delete
| Reset{C} {C-A)
11 Reset Reset{ C- A}
111 Reset { C}
IV Reset Rese{ C-A-B} | {A-C}&{B-C}

>@xclude {(C-B),(B.C) }>

Type 2{ C}/ ActionIV

Category Type Value

Current-State- Mode_is_Include 1
Record Mode_is_Exclude 2
Filter-Mode- Change_To_Include_Mode 3
Change-Record  Change_To_Exclude_Mode 4
Source-List- Allow_New_Sources 5
Change-Record Block_Old_Sources 6

TCP/IP ZEE =
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=1
04 _| Al H A -|| H S} sH
o
Hip{ Al 21 =4Alof CHEF &
= K|O|E -” H% SCFO A A |'— =
'L_—l'l_ =0[(=0 I-_-|_|'0|=|—E‘I‘|_I — =
= O
« 2 Fliter_Mode_Change_Record =& Source _List _Change=
)
=
Type 5{ C }/ Action | Next States Type 5{ C }/ Action V Nex! States
ype S{C )/ Action »(Include { (A + C } > ype 5{C }f Action »(Exclude { (A +C), ( B—C)})
Type 6{ C }/ Actionll ([nclude A} ) IType 6{C}Y ActionVI= @Xclude (A B_Y). ) })
Enclude{A} )Csl‘gte;t @de{A B})Csug?;t
»(include { A+C ) »(Exclude { (A +B), BC)} )
Type 3{ C }/ ActionIIl Type 3{ C }/ Action VII
TP = -2 (- C) (€ D BB @ o) D Category Type Value
Group timer Sources timers Delete Send G-S query | Send G-S-S query Current-State- hodetis-Include
I Reset{C } Record Mode_is_Exclude 2
1 Q-G-S{A C}
1 Reset{C) Q_G_SA_C) Eilter-Mode- Change_To_Include_Mode 3
v Reset tA-C Q-G-SA G Change-Record  change_To_Exclude_Mode 4
Vv Reset{C} _10_ L
VI Reset{ C-A-B} Q-G-S{C-B} . All N S 5
Source-List- ow_New_sources
VII Reset{C} Q-G Q-G-S{A-C}
VIII Reset {A-C}&{B-C} Q-G-S{A-B} Change-Record Block_Old_Sources 6
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H=
-1 O
« M= (Forwarding)oll A2l IGMP 2| 23&h
« IjZlO| MLk O:|'=' = [H
67 x| -‘rL.|7tI-

HE|FH A
At

2H2E{ofl 2RAF 7| 9l
-0l IGMPV30]| 274 ef
« HE|FHAE SMX| A7 2t RE JEJO| EXiSHK| L™
Izl Mo 2 MUEUSER| of= Zdo| &= 7<7c-|5|
- EXfECHE ZE 22 2 SAIRF Fa0 2745t HE
A|. =14 | 74 ng Enl
Include In the list Greater than zero Forward
Include In the list Zero Do not forward
Include Not in the list N/A Do not forward
Exclude In the list Greater than zero Forward
Exclude In the list Zero Do not forward
Exclude Not in the list N/A Forward
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2ol WHE I 2 BHol A

- 15 372 EC[oM ERA| SAIKt 7[gElo| EE[Z B3
« O|F ZRIEo|M HE| Ho{Zl Zof HE[FHAER FH0| U2
HZAE £ 2l
« CBTQt SALSILE 7H MIAIX] &Rl MRI7} 25K ofS

28It =2 230
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Thanks!

21 8 3(yunhong@pel.sejong.ac.kr)
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