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101
102
3. 1P B R B HREE 5.2 BRI
5/ CIDR B, BRI RFRIIARERBRIANLE—LECER,
RIBIZRILES (longest-prefix matching) R
» IRERIRSARAI— MR LECAIRISK,
m EEPUIS, EbitREE), EMmBEEER,
n ERISRRIAVAMERR &SR0 117,
W 2 KA BB / Bilk / 13938213680 / http://network.xg. hactem.edu.cn
102
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103

3. IP B R AR 22 BB

HRFRTH 2 TSRS

= SFEENIE:
o R ENBREYIEE— M S,
o RFSE I ] (RIS SR A S AT @IS T IR, FRTBa
EREEEEFL 2 T RIS E LIS,

» FOABEE:

o SRAFUARS LR BT 5 RIS B E RIS AR PTARRORTIE), XAPAERTS
LE— P MEREROIINERITZRERIY.

o AUARBBEENAE PEIERINEEEEE R ERIFAL.

o SIR—PNEPERE—NNWE L, XS RA— AR R Wik,
BAEXMER MERBRARBRIFESERN.

1 BE 25 A AR / il / 13938213680 / http://network.xg.hactem.edu.cn
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104

3. IP Bl HERIE 32 BRHALT

R-0

SW-1
- R-0 gHZE
WEEIS | Tk
Net-1 R-1
Net-2 R-2
Net-3 R-3
0.0.0.0/0 #0f0

OEARMMLEAE Net-1, Net-2, Net-3, FRiEIFERAZIAIH.

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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105

3. IP Bt AT IE 3.2 BKAIRIE

PHEREE
O NEIEIRAEEMEENERIENAYIPHIILD, 15H BRI AN,

@ EMENSIIRRREERAE, WiCEEREEMBENEND; SNZE
=22, 70,

® HWMFETEBIBEICIDINTEENIRE, NCHIRREIXLEEBRT
TERRRY T —BkERERRS, SN, MITD,

@ FHWMAFRTPAIAMNENIIRE, WIEEEREEABARERY B
m2s &N, AIT0,

© BREFRTE—EIABH, WCHEREEEEEERTEHAIEIAKE
2= AN, 7.
® IREFEARDALIE,

{7 o B 2 R BV BOR 2B / Bibede / 13938213680 / hittp:

105

106
BHRSHERRE

1

#2D 1y 2
ISEEHEEE ?

&

{REN B RYititiE 1P itk D

BigR®

¥ DY
RISHISRICES ?

106
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3. IP B HINTIE

107

3.3 EHRERTHRERR

XY= (binary trie):

» —FMSEREEDAORN, BTLARIRTER R R FHEEILECAIM T =,

» N\RERAIMRTREINO NIREREZE 32 B, B—REWNT IP ittt

AI—1Z,

» NEM T RERRIEH, RILIARE—RISR (unique prefix) SRITIE_ X &R,

» ATIRS _XEREHRRE, | ZERT SMEERAK,

107
108
F 5 ME—BISEERN_REE
32 {3ifY 1P stk 1 = T
01000110 00000000 00000000 00000000 0100
01010110 00000000 00000000 00000000 0101
01100001 00000000 00000000 00000000 011
10110000 00000010 00000000 00000000 10110
10111011 00001010 00000000 00000000 10111
Fmy :
v SERES IP ERRIE G, W08 0, WE—RNTSMERTSIAETS; Wh 1, WEAR
.
v AEBREIIE T, WERETRTE, KIEE, EIR—FISNRE—(L. 8
st E— B4,
v FGEMEEIREEIE, WRE YEARDIE— T S E AT ARSI T RS
3.
108
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01010110 01111010 00000000 00000000

E-R&FREH IP Hbhit

32 {ifY IP itk

BEGE:

v BET MR
v BER P MIFIZH T QB0 F RSB TR AND 28, BERED SHTSAIMEHIEE

HEECEC,

v A, PR F—BEMEORELZSH. B, SEFZOE.

109

109
110
E-X&ZFRE IP ithhik
32 {9 IP Htidit
10011011 01111010 00000000 00000000

[=t>95)7H

v BEE=AFF 08, E-XERTHRAZITER, R MIEREX N X&RF,

v KNBEREFEERAER, &8, BoEEXEREENIOAERHEE, BUEFZDE.
110
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111

4. PIFREHIRIZ Y IcMP 41 1CMP EROH

AT REIPEIRRIS IS, ERFRZEER T RFREHIRSL Y

ICMP (Internet Control Message Protocol),
ICMPZIPVATMEERII—DF Y, AFEIPENL. ISHsseaf&iss
GEN=IS

s FHIEERIENEENE. FHNEEA. BHEREURAENERSHER.
n EHIBREAFNMEERFEE, BENTEFEIENEEREESENER.

111

112

4- Bﬁ*ﬁ*“?ﬁiﬁ}i}“ |CMP 4.1 ICMP R3ZHoFhE

ICMP FRANEIEFRIERER

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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113

4. PIFREHIRIZ Y IcMP 41 1CMP EROH

ICMP seiFEH ek S E BT AR EE X F S ERARS.
ICMP RE2BEMY, MEIPEAIN,

ICMP #X5 ARP #MXAE, ICMP {&k&s IP thiNkesem Ess, Frld
ICMP g3 EE1%E IP =LE6, AR IP BRIk AE LR 2.

ICMP—fR AT BREIRR A BIEIEEIE, TRBF WEIEFEREER.
m iRERGFH, Ping 1 Traceroute FZMIMLEII TE A SEEAER ICMP 11,

113

114

4. PIBFEHIRIC Y ICMP 4.1 ICMP $EXSHIE

ICMPHiR ST EEERIEEIRAVIEIR, FHEENIX L EIR I TR =T

m BUan, ANSRIPVARRESREIRIE X ERENL, NiRMessk iREN LAY
ICMPRE=EFENAIXICMPRY BEENIXBiR HIEE.

E™IIERS, BEEAXICMPER.:

» PEUEIRIZNIBER.

m PEEERREE (MX) TXRIARAEmERE A HIER.
» PEEAREAIXZENEERIEREIE BRI EERR,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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4. PIERi=EHIRI Y ICMP

115
4.1 ICMP {5 3TRYFhE

115

4. PIFREHIHRIZ Y ICMP

116
4.1 ICMP R 3TRYFHE

16 31

BN FTIHERE] = e (]

1838F0

(RANFTHEURTFICMP HRIZAISEAY)

ICMP BEUEERD (IKEBUA TR

| ICMP 18X |

4

| 55 | BB B |

IPEYER

17 T R A AR B / BEBe A / 13938213680 / http://network.xg.hactcm.edu.cn
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4. PIERi=EHIRI Y ICMP

%7 ICMP i 3]
(IR A . 47 15
Fha

1 3 41 3 F 28
(7], A i
.

4.1 ICMP X RIFHE
ICMP 430
-
. = S T
= <
i - ~
- //’/ \""-.\
- ~~ F% IOMP f i TP
| 1P i | ICMP #3F ML, {2 ICMP &
G 20 45 (8P ) BufE N TP M Bk
/ iz
S IP $dE s S
4 N,
s AY
@ 8 6 24 32 fir
]l VER \HLEN‘ DS B
A | 4§
\ iR T3 1 Hr i
I 3fi 13 4
i EXB P L S 1P
i 1P Heht
Hif) 1P #hl i) 2 %9 3 B g 44
T E, S
E | ) ] PR
il SR ICMP %4
|~ D)
e B 2 A B AR 2BE / BEle & / 13938213680 / http://network.xg.hactcm.edu.cn

117
4. PR SIRSZHIY ICMP
ICMP $3ZFR2EBRIFR . ICMP ZEHR S HRSCAN ICMP 18)[a)# 32,
» [CMP RN HIRI4 N FE ARSI, TE=1FR: RIS, el
M. #EM 4 PFTHIRES ICMP FZEEIE X,
JLAhE Y ICMP 3R3CEEY
ICMP &3 EEE ICMPHR3CAISRE
3 LSRNV
n SRR
ERIREIRX et
12 SH
5 MESERE (Redirect)
880 [@3X (Echo) EskakEIE
HERSC - —— - N
13814 FHEE (Timestamp) iBsRagEIE
17 T R A AR B / BEBe A / 13938213680 / http://network.xg.hactcm.edu.cn
118

59



119

2| KB BR = | =8

0 0 | EmsrE(Echo Reply) V 6 =

3 BEgiAaTx v 8 0 iERERE v
0 FIREFTE v 9 0 HEEBEES v
1 FHAAX v 10 0 BEERREEER v
2 WA v 11 B
3 AT v {EEHEH TTL=0 N
4 RESRIARESRIRCEM V FHEETIL=0 N
5 IR BN V 12 A
6 B RIEEEAA v 0 FEEEEASH (80 IP 556 v
7 BE9EHFER v 1 HPEEMIER N
8 FENEEE + 2 BEEE
9 BRRERE S V 13 0 EfEREEER V
10 BEIEHREEEELE V 14 0 EHEREESE N
11 | 3iERaBSEE ToS , BRIMREAENE V 15 0 fEaEE (BEEFA) v
12 | MERGIIRSET ToS , BEEHLAaE V 16 0 EEEE (EFEAR) Vv
13 | BT E R V 17 0 IbhHEREER v
14 | A ~ 18 0 lbhHEEEE v
15 | SRS V 30 TFREREEE

4 0 | iEH ( Source Quench) v 31 HIERSEES

5 BxER V 32 EEIEER
0 SRR (FR ) SEFRS0EE V 33 1Pv6 {REEERE
1 HENEEAEIRE ~ 34 IPve FEAE=E
2 SRR S XS ERIER V 35 EanEiER
3 SENAIRS S22 S ERiiER V 36 HEEE

119
4, mﬁ?ﬁfﬁwﬁiﬁﬁ)‘( |CMP 4.1 ICMP $E3ZRYFHZE
ICMPEFEIR SR LB 55
m BRANA
m JESS30E] (Source quench)
= [[EBIT
n SR
» YCERIRE (EEM) (Redirect)
120
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121

4. PIFREHIRIZ Y IcMP 41 1CMP EROH

ICMP E5EIR SRR FERIAE

IP BiERRISIRTER

WEIRY 1P BiEiE | IP MiRIREEE ;%.

¥ ¥
ICMP

B8 | |PEURIEESD | oee| ICMP EIEIREIRNY

 Z
-, 2\ ICMP $EXXHY IP 2IEIR
IP iR

121

122

4. PIBFEHIRIC Y ICMP 4.1 ICMP $EXSHIE

ARLAIZE ICMP Z IR SRR LB

= X ICMP ZEIRERCABRIE ICMP EBil SR

» XN SRR R AOPTE SRR R # A ICMP ZHEIREIRS.
» JFEBSEURIEIERE T AE ICMP ZEIRER.

= Fgﬁﬁ%ﬁ%iﬂjht (21127.0.0.08%0.0.0.0) HOEEIRAKRIE ICMP EHEREHR

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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123

4. PIFREHIRIZ Y IcMP 41 1CMP EROH

ICMP 19[S B A
» OHXERAEZ
o EHELESAERRE—MFERIB R ENLA LAEIE,
o WERR SR EN SRR TR ENBEE FR28 A% ICMP [BliXEIZHRSZ,
o XA AT BROER A A, LR TBEETIRE.
» [JERGERFAEE
o BRI H=REZE 2R8I B HAFORTIE,

o FEERIZR B — 32 UAIFER, HPEANRIBEHEN00E1H1H
EE LRI —HEZS O,

o BEEIE R SRIZE R ATt RS EE.,

123

124

4- Bﬁ*ﬁ*“*ﬁiﬁ}i}“ |CM P 4.2 ICMP B9RIF%EH]

PING (Packet InterNet Groper)

n AR EN 2 [BREB S,

» (AT ICMP EXIEskSEIXEIEFR,

» ENAEEEERNEE ICMP 896+, BBz REZER TCP 3 UDP,

Traceroute

n X2UNXIIERGHEF, 1 Windows I{ERFF X S tracert,

» FRIRER— 1D ENEREZE RV,

» SHA P #HIBIRF TTL FE&. ICMP BB ZBIREIRFNICMP 23
RAAZE IR SRR MR R 22 SRV ISR AVIRER,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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4. PpFiEHIHR Y ICMP

125
4.2 ICMP RYRIFI%E)

{ER PING T B {TMEZEEMENIT
{5 Traceroute T ELE{TRILZMEEDHT

125

5. IPv6

126

IP REEAMBIAZ O,

IPv4 HEHEFER B

w 32011 4E 2 B, IANA IPv4 9 32 ittt BEFER,
» FX BB S Bt RS S bR,

» FEE 2014 - 2015 FHFESZIET EFAFMNAESE 1Pv4 thik,

EZIN ST i
» XFAEBE AN BRIFARASAY 1P, BD IPv6,

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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127
5. IPv6 5.1 1Pv6 QUEAEE

IPV6 > S ERAIEIX, (BRI EERETT PDU MDA,
HFHREZE POU ik, BASTLFERHIERIX—E1T,

IPv6 BOFEEET{L:
1 EARUMIHEESE,
o IPv6 EHBIEM IPV4 89 32 i 1EKET 128 i,
2 RN IREE,
3 REHIEERR,
o IPV6 BN TR Sy R R,
4 BOHADIEIR,
o IPV6 S HIRIRE AEEIIEHISE, TR E TP,

1 BE 25 A AR / il / 13938213680 / http://network.xg.hactem.edu.cn

127

128
5. IPv6 5.1 IPv6 RUELAEER

IPv6 H9EEZTY,:
5. FOUFINXAREET 7T,
6. XISEMERDR (RIBzhEE) .
o IPv6 (e DHCP,
7. EFRRMSE.
o IPv6 STRFSERI MR EFESK, RIE—ERIH SRR ERI L A,
8. IPvo BEBIA 8 F XI55,
o0 BEMKELIUE 8 THMEHE, IPv4 B3R 4 FHXIST.

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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129
5. IPv6 5.1 1Pv6 QUEAEE

IPv6 EUEHR I AEBS 2B :
n EAREE (base header)
» BEA (payload),
o BYEAE RS R,
o BREARTERINHEZ Y BEES (extension header), BEHEHIENS.

f—————— IPv6 HiEIR
RILTER] <@mm |FTE 5 ¥ 8 @&

40 FH ——— FiBiL 65535 FH ————
JE R mmw e

BEZ/ Il REER IPve iRRI—ARA

1 BE 25 A AR / il / 13938213680 / http://network.xg.hactem.edu.cn

129
130
5. IPv6 5.1 IPv6 RUELAEER
IPv6 FIEIRFAAFRAER4BRY -
n PVv6 BEEHETAERER 40 =1, FRAEREESL,
n IEEESR AN ENINGEEUE T, (#18 IPve EEFEREUE/DEIRE 8 1,
m [PV M EESHRAREL = T T U VRN
o EHGETHIMKEFER, EhESK o B TTL FERIRABEIREIFER;
EREER 40 F15; o HUHTINYFER, AT —/1EBFER:;
o EUETHRSSHEBIFES; o HUEHTHRISIN=FER;
o HHTEKEFER, MBEREH o HUEHTHINFER, M EEaBRCHE
KE=ER; TRINGE.
130
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5. IPv6

131
5.1 IPv6 RIEAEER

L o 4 12 16 24 31
WA | EmE | Fr e
BREHKE [F—ress | BemRs)
B B |
1PV6 &Y (128431)
HAEE
(40 B)
i Bttt ]
(128(3)

BT (RS / 8iE)

IPV6
B
(Z 64 KB)

40 FHIKAY IPve BEAEED

« hRA(version): 4 {i, FEBETHNNAY

WRAS, X IPv6 iZFEREUE 6.

. JBfEEK(traffic class): 8 i, AT

XSAREH IPv6 SHEIRAIZERIT
ek, BRIEAHITAREEES
PERERYISEIE.

+ FitrE(flow label): 20 iz, “H”

BB ENSERRENFELE R
N—RFIEIER, "R FrEZRIE
& ERIERFRRRERRIEIEIERIIR S R E
. FFERTR—NREIEREES
[GLES: =

] B 2 KA AR BE / BEbede / 1393821368C

131

5. IPv6

132
5.1 IPv6 RUEZAEER

2 0 4 12 16 24 31
IRE | BEEE | Hie
EREERE [F—re2s | Dol
i Bt ]
1PV6 i (128431)
EELH
(40 B)
i Rnot ]
(128431)

BHERE (FEESD / 8iE)

IPv6 &Y
aREE
(Z 64 KB)

40 F{5KAY IPve BAEED

i BE 2 KA BB B/ Bl

. BWEIKE (payload length): 16

fi. $59H IPV6 EURIRIEATETLL
SMIFTE (FrEY REsEmEEs
BETTZA) , RAER 64 KB,

« T—/\EZB(next header): 8 fi, #H

ETF IPv4 BN FERE AT FER.

« BEEOREI(hop limit): 8 iz, JEILTE

HEIRA AT RN EDEPRE]. BRE
AR R AUEIRAT IS DL PR B R
RUER 1. HBEPRHERIENTRS,
MER U HIERER.

132
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133

5. IPv6 5.1 1Pv6 QUEAEE
i 0 4 12 16 24 31
WA | EmE | Hitrs o« RiEE: 128 fi, EHUERAVAXL
BREHKE [F—ress | BemRs) B9 1P Ithtik,
_— BRIEHE: 128 i, EREUERAEI
ey || (128(ir) N yhAg 1P ik,
BEFE B
(40 B)
i Bttt ]
(1281
1Pv6 ‘{ BREE (RS / 518
B
(% 64 KB)

40 FHIKAY IPve BEAEED

133
134
5. IPv6 5.2 IPv6 [l REER
IPv6 1BIEK IPv4 EEBHREIRAITNEEER Y EEaRR, TP REEE
LA IR R MRIRAYITRULFN B B0ub R SRR,
HIRIRIA R MRS AR R e (E— NEERIN,
BIEBREIV REEL) | KIS 7 IHESHNNIEREE,
£ RFC 2460 X 7 /<MY EEE0:
m XBkIEIN m 55
m ESARUEE n HRLTEBME
LRy = BRJuHIEIR
- o s/ 1093821 .
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135

5. IPv6 5.3 IPv6 ittt

IPv6 EEIRAY B RIMEHE AT UGS LA S =FrEAR S 2 2 —:
m B3 (unicast):
o fERA=N RIBIE.
m 23 (multicast):
0 —RXZRRBIE.
m {F5F (anycast):
0 X2 IPv6 1BANRY—FhEEY,
o (BB BERILE—EITTEN, (EHERERNI RAEPH—,
o BEERRRERE L SENEBRIAN—,

135

136

5. IPv6 5.3 IPv6 ittt

IPv6 ESLH IPvE ROFEANANRE FHERIIFR T .

— O RABEEZ M SRIEEEIERE,

IPv6 H#BtE 2o ERLA T s bR,

» — P EEZMNEONP ST LES N SEIbIE,

» EPEa— MbUERET LS ERIRAIZ TS A0 B AOHENE,

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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137

5. IPv6 5.3 IPv6 ittt

S t7Ablicix
m 7E IPV6 T, SN 128 fi7, HBUEESEIAT 3.4 x 10%8

» AT EBIEEREEEL, IPv6 B S+ HliciZ (colon hexadecimal
notation, @S colon hex),

s 16 VRYERH NEHIERR, SEZEBESSR. Alu:
68E6:8C64:FFFF:FFFF:0000:1180:960A:FFFF

» 7NERNSIER, VHEHEFRIEAY 0 B, HI0HE 0000 hAIRI=" 08
&, Bak 140, B0

08E6:8C04:FFFF:FFFF:0:1180:960A:FFFF

T BE 25 K43 R 54B% / el / 13938213680 / http://network.xg.hactcm.edu.cn
137
138
5. IPv6 5.3 IPv6 Hiht
SSHHBERNAMEAR
Bt
iCERIEE
TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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5. IPv6

139

5.3 IPv6 bt

n §SST7AHBNS AR LASIFEESE (zero compression), BI—E&EsRIELERIE

BILA—XI B SHTEUT.

o Ban: FFO05:0:0:0:0:0:0:B3 A [&£454 FFO5::B3
IR AR REEER—REESE.

0:0:0:0:0:0:128.10.2.1 =) ::128.10.2.1
1080:0:0:0:8:800:200C:417A =) 1080::8:800:200C:417A
FF01:0:0:0:0:0:0:101 (Zi&itlit) w==wp  FFO1::101
0:0:0:0:0:0:0:1 (Ff[Eitkik) - 1
0:0:0:0:0:0:0:0 (><}SHBkiL) —)
T 9 e B 2 KA A { 139382 13680 / htty i
139
140
5. IPv6 5.3 IPv6 ikt

RO THENCEESR

s ESAHBICEANEGERRD TRHENCIAREER,

IPve RUSEIRINEASBIE A,
o B0 0:0:0:0:0:0:128.10.2.1

XAMPEEGTE IPv4 0]

o FRASERERIAEE:

:128.10.2.1

= CIDR BIRIERTAIBPAR A, (BEGE 7 TS,
o fI0: 60 fzfIRISE 12AB00000000CD3
o AIEH: 12AB:0000:0000:CD30:0000:0000:0000:0000/60

o 5giCA: 12AB:CD30:0:0:0:0/60 (BIE4E)
o 5%ic): 12AB:0:0:CD30:/60 (BES8)

i BE 2 KA BB B/ Bl

13938213680 / http://network.xg. hactcm.edu.cn
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141
5. IPv6 5.3 IPv6 ikt
IPv6 ithlibs 3
bkl TR IPv6igi%
PSS 00..0 (128fif) , fut— /128
IREbik 00..1 (128f7) , {U—4 =1/128
SIEHEHE 11111111 (8f) , THAERD IPv4 R9—#% FF00::/8
. 1111111010 (1067) , REZBEERK, 58 .
AHBHERS BRI kL BRI RS * FE80::/10
SEREREIIE F& EiRPOFhsh, FRE R RIS
T o B 2 KA B AR b YA 13938213680 / http://network.xg.hactcm.edu.cn
141
142
5. IPv6 5.3 IPv6 Httht
IPv6 ittty
= SRIgAMEIE
o0 X2 16 FHH0E 0 ik, IREIBIES",
o XM RN R B R ER—MrER 1P TN S ERIEIHFER,
o RN —N,
CIEZNElhichils
o B 0:0:0:0:0:0:0:1 32k 1) &
o {ERF IPv4 OIREIBIE—FE,
o EEHHBRUtE—1,
1 PR 2y A AR B / BEBE / 13938213680 / http: t |
142
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5. IPv6 5.3 IPv6 ittt

IPv6 H#fIE 93
= ZREHBIE
o DRERN IPv4 R9—HE,
o IXSEHHE A IPV6 HEtEREIAY 1/256,
m AHHEIRER R (Link-Local Unicast Address)

o BLRVRIMEERER TCP/IP 1Y, (BFRBEEREIEEN £, EEEXAFRIMWES
FRYENESRT LA XM AU TIE(E, (B REBEM_ERIEEIEE.

o XML& IPV6 HBlE LAY 171024,

T BE 25 K43 R 54B% / el / 13938213680 / http://network.xg.hactcm.edu.cn

143
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5. IPv6 5.3 IPv6 ittt

IPv6 HBiEsy 2R
n EEREREHDIE
o IPv6 AIX—2EBRiEIE R RS R BRI—K,
o BIREESMLERE—SHIX 128 (LAY FEIbLL,
o T;E}E 2006 FRMAIFZEIR/AE RFC 4291 BIEZIN, IPv6 BIEIBURIRIDTTIEIFE R
| eommmmzng (nbit)  FRITRG (mbit

IPv6 EiEiBhtRINLIRIND ik

17 T R A AR B / BEBe A / 13938213680 / http://network.xg.hactcm.edu.cn
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145
5. IPv6 5.4 ) IPv4 [ IPv6 i3

@ IPv6 IHERBERFIZEESEHIINE, BR/REFHZRM IPvo RK5se
BLEES:

n IPVv6 RAWRBETEEIFIAE & IPv4 948,

m FHEEEE N IPv4 S4BI%IRIRE.
FEFRE) IPV6 ITERISRAS

m RN

» [FRAEER AR

145
146
5. IPv6 5.4 W\ IPv4 [ IPv6 i3
IS
m WYL (dual stack) RIgfET2ITER IPv6 28I, F—2fnEN (i
25) =B MR, — IPv4 F—~ IPv6,
m YWMMARRIEN] (EKI&HSE) 159 IPv6/IPv4, EEEEEREAFF IP it
—~ IPv6 H#EHEFO—A™ IPv4 H#BAE,
n SR ENERD IPve EHBERT 2% IPve #Biit, m#0 IPv4 EALEEHT
TR IPv4 ik,
n iR1E DNS IR[ERIHBUEZEEI BT UAMREER IPv4 HBHBAR IPV6 btk
146
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5. IPv6

147

5.4 M IPv4 [@ IPv6 idiE

UGS

RBRAE
iZHE
HEIRERIT
Zl IPv4 S Z IPv6 &5
IPv6/1Pv4 WihiEEN (SkEEHER)

A o B 2 KA BB AR B BLWE R / 13938213680 / http://network.xg.hactcm.edu.cn
147
148
5. IPv6 5.4 }\ IPv4 [ IPv6 38
poionde: WhiEE
IPv6 IPv6/IPv4 IPv4 IPv4 IPv6/IPv4 IPv6
A B C D E F
I, ﬁ - p— . ]
1 1
RS X : it A EHhE: A : RS X
iRtk A 1 1. L. 1 iEiehE: A
ErotE: F : Bfitit: F Babitiht: F : Bttt F
...... . .
! HimERs imaRs !
i | IPv4 EIRIE IPva SIEIE | L
1Pv6 PDU ' IPv4 R4 ! IPv6 PDU
{EARNIEEHETT IPv4 E IPv6 RYTiE
W E 2 KA BB / Bibk / 13938213680 / http://network.xg. hactem. ed
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5. IPv6 5.4 ) IPv4 [ IPv6 it
([ZSEESFZN

m £ IPvo SURIREHA IPv4 LA, 16 IPvo UEIRESRmM I IPv4 R,
Y IPvo HIEIRZSAL T IPv4 EUEIRAVEUESE D .

m 2 Pv4 SURIRES T IPv4 MESFRIBRERS, BICEIESNS (RIRRAY 1PV £
ER) TEEEMRY IPV6 ik,

149

150
5. IPv6 5.4 J\ IPv4 [ IPv6 g

WihisE il
1Pv6 IPv6/IPv4 IPv4 1Pv4 IPv6/IPv4 IPv6

A B C D E
—l- —_— . =P —_—
- = - L]

IPv4 RI4§

Eibht: A Bt A
Bryiteht: F Boitbhit: F

IPv6 IPv6
iR

it 1Pv4 SEIR IPv4 SRR
IPv6 PDU ! 1Pv4 F45

-

IPv6 PDU

1
1
1
|
1
Bryitbhit: F !
1
1
1
1
1
1

GEFAREERA#ITM IPv4 E IPv6 RIEIE

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn

150

75



apter VMnets
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fliik

fELME. . .
DHCP CLRIA . .
F1a A L C e L
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ware V
50-56-(

rtual Eth

20-00-08

Adapter
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5. IPv6 5.5 ICMPv6

ICMPv6

n [Pv6 I MRIESIRIRAVAI SR, BEAMFRIIRHR e EZFE0ER.
m [Pvo tBFRE(ER ICMP KRIR—LEEBER, FHIRATRA ICMPv6,

n IR ARP FIMIBRAEIENN IGMP YAIINREE ER G FTE!

ICMPvV6 =,
ICMP[IGMP| [ ICMPv6 |
IPv4 IPv6
[ARP]
kR 4 PRIRIEE hR4s 6 FRRIRILEE
FIBkRA PRI ERILLER
T B 25 KA BB AR B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn
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5. IPv6 5.5 ICMPv6
ICMPV6
m ICMPv6 2EIEHRMAVNY, EFIBIRSCRIREZEE, KEUSE, RN,
NEESEEE.
m [CMPVE RIBINT JUNEMIRSCAITHAE R & MAIEB I,
ND (Neighbor-Discovery): B
MLD (Multicast Listener Delivery): SiBIFR3E(T
[ I I ]
EEEX | | EREX | | SmEWEX | | SERXREX
ND % MLD 1%
ICMPV6 $B3ZRYSY %
R E 2 RS BEAR B / BilEk / 13938213680 / http://network.xg. hactcm.edu.cn
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6. BREEFEINNY 6.1 BRIEEENE RS

MEEENEZINEESRHENET SEBEIENT R, MEEAZSHIT

BHMEF, KENSHERSETIRS, HERSETZEIZH
(Hop) ZBEENXERILE,

IRERINRER — M EUEIR D HATRIRZIE T/, MEE—IEARI)

gt.

= IREAINREA A BRI THN R R R LRIBIE R IREAT,

» REAEERRGEERSMER, INNERKE. E8HE. KIRREHS,

155
156
6. BREEFEINNY 6.1 HXMEEEOEFIES
&H (Routing) REEENET RIBIIMEEXEIBRIT R8T,
= RN EEFMREMNEEREN—MEO LKEIEIEER, RIESIEEN
Bt TER, HERSIS— M MEOMNIEE,
ST EZ X BT
n FEEREELIENRE, 1EENRE—MESE—FMEI RN,
» BRAREEWER, EENETRMNEIAREF M,
156

78



157

6. BREEFEINNY 6.1 HRIBHEENESHES

B8 ERTNRERYSCI 2 (RS2 IR FH R Bk IR FR AR FRAVBR ERZRIA T THY.
MBS ZRIBENEEE:
m FRESER IR ERRE SRR, BRI RESER)N, B
RN ATIE N AR ZSAIZE
o B%SEEHE (Static Routing)
n FIRSIRARICIERS—RIB @M IEENE, BNl B SN MRS
R, (ELIERRAEZY, FHEBELRK,
o FIFEEE  (Dynamic Routing)

157

158

6. IRHEIFENY 6.1 EXMEHEENESES

FIRHE
» FSIREEFECERIRH, TENAE/NEBEME,
» FHSIREAVECEM EIEEL R B R,
m BHSIEHANS R E
o FECE: HSEEREEERFNHITESRRE,

o BABEEERE: BHSEATSEEWESIHAFNEEsH ISR,
EEHSEIERT.

o FRIES: HSERBEEEENER, ToBSREMKMHES,
o BEtE BSIEEONEIERAEEE TS I TIEE, TMRHREIREA,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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6. BEREIEFEIY 6.1 BXBHEENEIHS

FHIRE

» SHSHSEHBARRRYIEER T A IRA BRIMEE,

= EPTEEEBAIMUIAOIREICR T, FFSISHAIIT R BT E M
=HT,

n WNRECE TEIAE—MRERE S RAFSIRE, NLERAFFSIEA,
RESHSRENTAN, F2EEEbIRE.,

» FSIE—RESIURE RV NENEING, FAEXEFIRES, MESE
R TIBRH T BREIIAINEN, BEIREIEHIIBHER.

T B 25 KA BB AR B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn
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6. IRHEIFENY 6.1 EXMEHEENESES
RS
n XTFRAREERYEMKR, BTHRIMNEGIEEZ, BNEEE R R,
BESXAENRE. EEBFERNEISER,
160
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6. BREEFEINNY 6.1 BRIEEENE RS

SIS AU L
n EEIERL
o BEERTERSH T AASIREINE, BB SERERAME, Vs s am s
I8 L E B4 OB E I,

= EaEE:
o SRBERENEE, ISIREA LB IRIBMERINERAIREEEIR BRI, FMRT

RTHIEE EAERTN,
= BEEE:
o %&E%Eﬂ%ﬁ*ﬁ@ﬁﬁ%ﬁﬂ%%iﬁﬁﬁ%, LA B R BRFNEIRIER, EEREHTAIENS IS
IR,

= EEPEARERE:
o IR PRSI ERNSIE A= Bl EROIERAEIN, BHEXSENEEEZRIR,

1 BE 25 A AR / il / 13938213680 / http://network.xg.hactem.edu.cn
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6. BREEFEINNY 6.1 BRIESENESHE
SRS AT
» (YRR RLRIBIRIEE FRZRIA
o SIS REIEE RE AR Rl =N AIEIS IR
» REFISRERRS:
o S ERIERTRBINEERIR R ARESE, 2RIP. OSPF. EIGRP, IS-IS,
BGPZ,
o AEHESEEMNEREBIIMEIMNE T, BEAFREH, BREFEHE
BRI,
162
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IREEF BT MEEEHEEAE

-
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164

6. BRHLEEFENY 6.1 BREHEENESHES

IERRIIRAEX:
» BREEENNAROZBHREZE, HEEOMEERISHEEBRPISINE,
» EEREANESISRE:
o IRV IEIRIFNTSEERT,
o EEEE LB,
o SIENAGENBEEMMEAINIEN, KSR, BERENLE,
o BiIENEBREN.
o EIENEATFHY.
o AN ERERT,

T R B2 KRS BB R 2B / BEms R / 13938213680 / http://network.xg.hactem.edu.cn
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6. BREEFEINNY 6.1 BXBHEENEIHS

A EIRH
» NMEFE—MENHRERBEX.
= B "RE RN TE—MIEER MEHVREIEEE.
s SCRRAYRSEISEREE, WRAERETIERNEE.
= BRISEEDMIFEERMTR
o B HIEERNETRIPTE S S EIE TIERER.
o BREEEAIMEEERTMIEMA), MXMBHUBITESETIE,

T BE 25 K43 R 54B% / el / 13938213680 / http://network.xg.hactcm.edu.cn

165

166

6. IRHEIFENY 6.1 EXMEHEENESES

73 RIRHI RS ERIZEE N
m FHFRHINEIRE A,

o AISRILPAE RIS RS ANETBRIMBRIEAFEIA, WXMBARSGIFER, 412
TSR TERTIE),

0 T X LIS HEE 2 (B3R S S TB AT sl = RS AV B S HE RS A0,
n EECOSRABEEMNAY (BIEhSH) © 2 mIUES RGN,

o9h 2 NEXR:

o BIARFZBMIEEFHIER ot 188k HiEE (interdomain routing),

o0 BIAR AR EPRIIS LR o Mg AIERE (intradomain routing),

17 T R A AR B / BEBe A / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BREEFEINNY 6.1 BRIEEENE RS

EBES (Autonomous System, AS)
n HIGRFASHIEN

o0 R2ERE—AEETIFSME, PR ISR, MIXLRHEER—FE
BRSNS RIEENAIHENEE.

o B AS JFEAME AS IR — 1B —9H— BRI RS,
= WEIARFASHIE N E5R NEAYSEL:

o0 RE—PASERT ZMREBRIEEMNINES, BEZRIR—PASTHEMASE
WHEAR— B —AIF— R ISR,

167
168
6. ISHIEEENY 6.1 HRBHEENESHES
EARe BiaEG
BiaFe R
b B2 KA BEAR B BLWeE / 13938213680 / http: network.xg.hactem.edu.cn
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6. BREEFEINNY 6.1 BRIEEENE RS

B BXRIRIPRE A RIS FIZE RN
m RERIPY IGP (Interior Gateway Protocol) @ IRP
o T BEIaRFNEME BRI BIEEDIN.
o BRNXRIEHISEIDNERERZ, WRIPFIOSPHNMY,
m JMERRIFEIN EGP (External Gateway Protocol) © ERP

o HREFIBRSATERRIRIB AR ST, SEEREEI— 1 BIa R FRIARAT,
B EER—IMMCRBRIERESEEI B — T BEIRESET, XFMNEZ
HMEBRIHMYEGP,

o FESNER KX R BRI E &R Z AI2BGP-4,

1 BE 25 A AR / il / 13938213680 / http://network.xg.hactem.edu.cn
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6. IZHEIFEY 6.1 EABEHENE S
E4F AR R SSEE FRIE =Y
BiBERES A BiBRE%B
Ry }(E%EBMB;GG?Z% R, )
FIPREBRIEIN i, BGP- FEPIEBRIE N
o (m, RIP) - ’ci (Bigm, OSPF)
TBRFZ [BAYES FERHIs BIER %R (interdomain routing)
BB RS NERHIER ISR MU R BB HIERE (intradomain routing)
170
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6. IRHEIFNY 6.1 ERIEHEENES S

45 I HI PR R ZE I FRE RN -

EER IR IR

ISP SR o lliect: s =
PIEBRIENY (IGP) SMERRIXINY (EGP)

EERE HERRE BEEE

(Distance Vector) (Link State) (path vector)
] o 2 A £ / Bl / 13938213680 / http://network.xg.hactcm.edu.cn
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J = P ). 10.1.0.14/30 RS-9 SW-9 Host-18
Host-1 SW-1 = : 0 10.1.0.17/30 “y GE o B a2
Eth 00/ GE 00.1. - . '

J__ e ’ ceonn ) emoon
Eth 0/0/2 GE 0/0/1

Host-17
Host-2 ;
Vianif1l, 192.168.73.254/24
Vlanif100: 10.1.5.1/30
) RT A
/ “GD‘EZWA Host-16
Host-3 SW-2 RS-2
' Eth 0/0/1 GE 0/0/1 GE rwn
Eth 0/0/2 I GE 0/t Eth 000
HoSES. Vianif09: 192.1 L
Vianif100: 10.1
R4 Awmops Re6 | ER OO0 RS-7
GE 0D GE /0724 (g GE OO/L oz Host14
GE 0/00 ¥ G onn Eth 0/0/1

Eth 0/0/1

Eth 0/0/1

GE 0/0/24
2.16.70.254
172.16.71.254,

+ 10.0.4.1/30 10.0.0.6/30

10.0.0.9/30 Vlani 1 2
0 Vlanif100. 10.1.2.1/30
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6' Eg mi&;%td}iy 6.2 PIERRIKHNY RIP

EHB{EEY (Routing Information Protocol, RIP) 2R ERM Kt IGP
FRER SRS RN 2 (FEFIRYINN,

n RIP 2—MHOHNETIEBRS00EEIEFNN, EEFMNEGREDN,

s RIP RAML=ZE: BEE,

» RIP ERMNE PSP IBARRER N E B CEIEE— 1 HRIMERTEE
ESIEE S

[FZERREE, —MERARRBIZER, TRBEAESHR.

173

174

6. BREIEE Y 6.2 Y RP

RIP X3"BERS"HIEN -

= NIRFEREIEREEAIMNERIER = 1,

» IRARSRAFEROEERINEEAIIERS = FrEidRImMm=sEL + 1.

» RIPFRAYEEES AR BEEL" (hop count), BERIS— N EREEE, BhEGLN.
IFIRE = "IEESAEHIIRE.

n R{ERE = "IEE&EAIIRH.

n —RERRZREES 15 NRHSS.

» "IEEMIRAEN 16 FEMERTARAIA,

m RIP RS WS [ERIERSRIEE, RIEFER&E HIRA,

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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6' Eg mi&;%td}iy 6.2 PIERRIKHNY RIP

RIP (U=
n (AIESBE R SIS R
» THAYEE R IRIARHRANENEEMES, BB CRYIBEE,

s ZEEAIEEMRIIRERES, fa0, SR30%, ARBHERREREIRY
BEESEMBAER, SNERINRETHRT, KA RIS ERBIEES
BERINRERIREESR.

175
176
6. ESEIEIEININ
HAENEIIRE:
n 55t EBEHESSENINIFFE TIER, RAERIE=.
n A5 EBHESERSHEEEREENINERESR, EEEN A,
55 BBt RN EIFEEIRABSIE RS IR EEHER.
w LIfE SIETAEHE, IBHNEREREZHSMNEIIARBARAHTE
A— PN NEHIERIE IR B N — Bk FRESAYHbHL,
m RIP B9UzEf(convergence) T2 IR, BITERIA RS F TS =S EIEM
AYRE EIERE BRI TERIE,
176
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6. Eg EEI ;*fj}'lx 6.2 FIERRISIMIY RIP

RIP BEEAFRAIEZ(SEFNEFHHM -
» RIP BAENTEEEE: BHNLE. IBEEE). Tt
=] 5] i BEE (&8E) T—Bkitait

m FREFREHAIN:
o (ERIEEDEE AR EEAE N BAINEHIREERS.

1 BE 25 A AR / il / 13938213680 / http://network.xg.hactem.edu.cn
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178

6' E% E&Eiﬂ}i Y 6.2 PIERRIKHN RIP

EEREE
-N=¢m$%m%(ﬁuﬁwm%X)E%ﬂ%meﬁz,%m%:
o {EMRIPIRFHAEIRE (BIEER) 1B T—BY'FERPOMIETRCS X,
EFE Y BB RS S ER AN 1,
o IHEBUSH RIP BXRIE— N RE, SEUTEE:
HISHAEFRBEEIMEN, MIEZIRE RNZIEBRES, S
FIREHFEPMLE N A9 T—BEERMEEN X, NBAKERNIREBRREEERFINE. &1
EHWEIIRB FROEE/NTIREFRTAIIES, NAKEIRNE EHEREREFTNORE, &L
At~ .,

0 B 3 DR RKEIESR ISR EFISHZE, NICIESRIERSEIC AR EIARH
22, EMBIEEERN 16 (FBRATIK) .
@ 1RME,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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6' Eg mi&;%td}iy 6.2 PIERRIKHNY RIP

IEBEREEA:
n EEE:

o Bellman-Ford &% (8% Ford-Fulkerson &%) .
n SEER:

018 X 28R A B B IREEAE EI— 1 ER.

o HBEER A-B IRAMERESE A—-X 0 X-B, NE—ERKE A-XF1 X-B &5
PIRER A B X FI55< X B B IREKRE,

@ RIEIEE

180

BiameE o
179
6. ERHIEIEY
RS BT E
m RIPHIMNX I B BRI AIERA B ESERF B C AYESP IS FASE 3T IEH(E &,
FAMEFEIEHE, FENE— P IBHSEIIE— ) BEINNEIIEHRE 25
2Ry (EPBkEIERZD) .
n BABNISHSERZENIRE T2 B ESHNeRIHRER, (ERTE—
MEHSBNNERE, BIREBEEREARN,
180
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6. BRERIEIEIY

6.2 ERRIKHHY RIP

(1] EIEHES R6 Bk 4-8(a) FIRRIISHEER, MTEINEIEBERHES R4 LRAEZH
ISR, W3k 4-8(b) Fiix. iXEEHENIREHES R6 AUERAR.

#* 4-8(a) EEEIEE R, HOEEEIER

BRI EE T—BkEEEEE
Net2 3 R,
Net3 4 Ry

% 4-8(b) R4 ZRAIFAEHIES

BRI st T—BRERERRE
Net1 3 R
Net2 4 R,
Net3 1 BT

l@ BERS+1, (EMT—Rbithtik
% 4-8(c) (EHEHIE 4-8(b)

Beums | R | TR BWm% | BE | TBim;ms
Net! 4 Ry Netl 4 R,
Net2 5 R4 Net2 5 R.
Net3 2 Re Net3 2 R,
T B 25 KA BB AR B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn
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182
A AS\}
" -
6. ﬂ‘n‘EElJi'Eh’rﬂ}t)l 6.2 PIZBRISEHNIY RIP
iz HEE : FRAREREMN.
IEINHLELARR .
M C 5 RIP B2 M C 56t RIP 852 Nett: IFER. RE
Net2 4 Net2 5 Net3: —aigs, 1810
N 2| = | RE? Net6: FRATF—BE, Sidbs, i
e s 4 Net8: REIRF—BE, Bisiam, F3&
Net9 5 Net9 6 Net9: FRAIT—BE, kK, FE
|BEsHE ‘ Fighz
Net1 7 A
Net2 2 C
Net6 8 F|=> | sz -
Net8 4 E
Net9 4 F
17 T R A AR B / BEBe A / 13938213680 / http://network.xg.hactcm.edu.cn
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6' Eg mi&;%td}iy 6.2 PIERRIKHNY RIP

RIP2IMYX AIHZSIHETL - 4545
HAHERIRRR | BSEmC
4545 R CEER
EIEIEEE T EALL) Commitm
T BiEEER L B8 254
B8RS (1-16)
e e BERERS RIP2 743 i A
) Hit#E CIDR, R{HiEeE
— RIP R p—— KR, XISBIE,
IP
= =z RIP2 Félglzﬁﬂfiﬁﬂ
" UDP {&;
UDP FIF#ER — -
P HEIR {#F UDP ix[ 520 ,
183
184
6. E%E&Eﬁ}iy 6.2 PIRBRIXHHY RIP

RIP2 #R3Z :

» Hpl: EEFIRE 2 MEboEM.

» IS BETMEHERSER, B8NEHESH 20 NFT,
o HEAFFRARRAS (RFROHEIEEER) FERARAIRE AT AT,
o BEFCEABRRRIISHE,

o [FEAEMRIEE, IEHENMEHIE, WS M. T—BkEmEesielL
REEREHIIEE,

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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6' Eg mi&;%td}iy 6.2 PIERRIKHNY RIP

RIP2 #23Z:

n — 1 RIP IRZ&EZPIRIE 25 PNIRE, B RIP IRXAIRAIKER 4+20
x25=504 75, WiEBlY, ©MBA— RIP IRICRIEE.

» RIP2 EEESBRILERITNRE,
o HERERITNEE, WBERBEAS—BEESE (20 1) BNERIFEH.
o AERHIEZ G EANBHER, EXHNRZREBMA 24 MRBEES.

T BE 25 K43 R 54B% / el / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BREIEE Y 6.2 Y RP

RIP 845 == :
SR IFHRIEIEER, FEREESIE

o L;t%; gi%dﬂ%ﬁ%ﬁ%ﬁj SRIRIKRIIIEZEBIER (RNBR) EXERER

LRy =K
o LSS, FFER/N.
m TS

o REIMEEIR. &AEEA 15 (16 B3ARK)
o SRRV EE S N RBIBHAE, FFHEA,
o NBEEREEE, KMEEgR. (1BIRE)

17 T R A AR B / BEBe A / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BRERIEIEIY

187
6.3 PIERRIKHHY OSPF

[ o ]

ISP E R
PIEBRIXHY (IGP)

oA liccl: s S
SMEBRISEIIY (EGP)

IEEEE

(Distance Vector)

HERRIRTS
(Link State)

BEEE
(path vector)

s

o)

187

188
6.3 FIERRIXHHY OSPF

6. BREIEE Y

&R EE M5 (Open Shortest Path First, OSPF) 297 52hR RIP
ROTReS, 7E1989FF & HEHI,

s RIERESR, BXLIREZ.

» FFR: 3RBB OSPF NARSE—RS Bizhl, meaafFaz®E.

» RIGIRZMSE: T Dikstra 12 EASRITIRIZE X SPF,

n KADHIVAIRERIAZSIY (link state protocol), *

» IR OSPRV2,

OSPFREMNEF, FHAFREMBEE RGN AR SRR EMNT .

s SO0R b, FFEMNTEEAR SN ERNEBERIMERESHREEAEN,

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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6' Eg Ei&;%td}iy 6.3 PIERRIKHHY OSPF

OSPHNER EERHIERLRE D MIURIREEPASIN (Link State

Protocol) , MAZ&RIPEFEAIEE @SN,

OSPFII=NEE4E S

» SRABZE (flooding), MABARFTHERHERREES.

n RIEAEE RS AIEHERBEMNPTE RIS, BXEERHEET
BRI EE.

o SERRIRES . BB B SR ATFIMPLCRS FRSRIELR, LURKIZSEISHIEE S (metric),

n SRS EEZTHEER—REYE (W0300%) |, A AL ZEQAT

BRASEAEER,

189

190

6- E% E&Etﬂi}l 6.3 PIERMIEIY OSPF

PERRIRSEUEE (Link-state Database)
» TR RHEC EMEHRIRERRNES, ELFrERIEHeSRLERREE
MRS IR,
n XPEIRELR LR EMAAINEINE, SEEMEERE S (XFR
NUERIRSEIRENRSE) .
» BRI SEIRE P AIREER CHIRHE
o a0, FRADijkstrafEEREREAE L, ItEEEHECIIEHAE,
o SRS EUR SR IR TEST, S At BT HIERE,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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6' Eg Ei&;;td}iy 6.3 PIERRIKHHY OSPF

OSPF Xig;, (area)

m AT EOSPFEEE AT HUERAIOME, OSPF E— 1 BIaEsStBLIo hEaT
NE/NISERE, MEXI,

n H—PMXIGERE— 32 UMIXKIEIRRTT (AarsHHEERR) .

n XIFHABERAK, E— XA RIERTFAEIT2001,

191

( ™) 192

BiGR% AS

FFXiH 0.0.0.0

M
4

S TG

Xl 0.0.0.1

XIZinFEZHEE ABR
R-3 R-4 R-7

FTF8HES BR (backbone router)
R-3 R-4 R-5 R-6 R-7

ARG RIEHZE ASBR
(AS border router)
R-6

Xis 0.0.0.2

192
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6' Eg Ei&;%td}iy 6.3 PIERRIKHHY OSPF

OSPF %73 Il o AN ER =

LRy =
o R T EANNE FRBEE. B EIRRIS RigaoaFaL :
0 BT BBEIPINRESHE, EE— XN ER IR
m R ERAIBEERKRN,
o HRESHIMEIEL T, ffsE OSPF il BEfE AT
o {# OSPF thXEINEZY T BIRKNERRRF.
193
194
6. BRHEREINY 63 FBIFRSEIY OSPF
OSPF %93 IR = AN TR 5= -
n HAE=:
o WFAERE ST E HAERIIRE,
o AL ZERRERIAEIIE (load balancing)
o T 1E OSPF RS (B3I D BEARE B L5 IRIINEE,
o XIS KENFRNYS TS E4mE CIDR,
0 32 UNFS, FSEIRSHMET,
SHFSZENE 600 ENFLFEESS,
194
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195

6' Eg Ei&;%td}iy 6.3 PIERRIKHHY OSPF

OSPF B9 Fp5£HA2ETY :
m AT [E)fx (Hello) 134H,
m KA HUBERIA (Database Description) 9348,
m A3 FERRIRZSIBSK (Link State Request) 734H,
m A GERRIRZSEEFR (Link State Update) 4R,
o A2 AN &N E RIS,
m RIS GERRIRASHEIA (Link State Acknowledgment) 4548,

195

196

6- E% E&Etﬂi}l 6.3 PIERMIEIY OSPF

OSPF £E4R :
= OSPF AH3 UDP , MREZM IP iEREE.
m OSPF MR RIEEIRIRE
o Bl IR BESHIEEE.
o TIKRIEIER D R EIX,
SHEROMIBRABEL—, RAHALWERIMIER, TEMURRILAEE,
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6. Eg EEI ;*fj}'lx 6.3 FEBRISEHIY OSPF

OSPF #3EIR: w o 8 16 31
S xm | 5 B K E
RN
K B & B &

% A [ % 5 % ®m
% 5
% 5
IP UEIRE l— 24=T5—

Eg{g;?gg? \ OSPFZHERR|  EI1ESBISHYOSPFHAE

- | PR D OSPF 4348
e PR

1 BE 25 A AR / il / 13938213680 / http://network.xg.hactem.edu.cn
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6- E% E&Etﬂi}l 6.3 PIERMIEIY OSPF

OSPF T{EIZ
= B0 ERBUARTIA,
o TESBES ARSI 10 MBSt —RITNES 4.

o B 40 HERSEKEIR MEISMBLROESE, NETANZENEHES
RETIAR.

m 552 EISHERIRSEUERE,
o B EAREREERRRSEIREENAS 28,
o P RIZERIS ARSI G2 ¢BIEAY (fully adjacent) BEERZS.

nTJ %@@%&E’\Jﬁﬁﬁﬂﬁ. SRR LRI, (EEERINSEIEEFREIA
Z|—%
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6' Eg Ei&;%td}iy 6.3 PIERRIKHHY OSPF

OSPF T/EiI72
n 53 FHHERIATS,
0 REBHIRINSEETN, BHEREAEIRRSERS A, RATEIHTT AN
2 MBI,
0 R A S MR E S S MDA TIE—3, OSPF iMlE: Sie—RAtE, w
30 i, ERIFF—REIEERIIFERIRGS.,
0 OSPF 6B S RABSBESHSE, SEANEEMIIEHEEEXR, Fit4E
BXRIAUERART, OSPF MY B IEE MBI RIP 17182,

o OSPFIRBE"INHEERESIE R, WaERER,
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6. ESHIEIRIIY
OSPF T{E1g%E:
______ }_ —_————— -@T@
HERnLAM -
AR
""" i"""""""""'E&%ééé&f"""""""'
SRR
1A% JEE
IRREURERIREE F———
l iR
"""" [
BN THRES IR E
J TR
____________________________ SRS B / bt / 19536213680 / hite://network s hacterm educa
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6. ISHEIEFEIDN = &
4 > ) msmEs
R i
— ——
OSPF {&H t X \ 7
ARz - .
X EE t S S=
’ R
N -
t N l ackie |4 r/
t R -

201

201

DR (designated router)

« & N MNBHSB[EEE—NMUANLE, WEMNEHEEREM
(N-1) MEHSBFREERKSES, BARHEE N(N-1) MHEE
KEEELIAR LAEX,

- ZRENIBIEMEBTIEEMNIEBAZE DR (designated
router) f975i%, I BAEREXKELY,

- IEERERBBARZBELR LB NEEEMRIEEDIZRE LR
HIRABRERTER.
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6' Eg m i&;%td}iy 6.4 SMERRIKHHY BGP

[ o ]

{ —— } [ R }

PIBBRICHEIY (IGP) SMEBRIHNY (EGP)
EERE HERRIRTS BERS
(Distance Vector) (Link State) (path vector)

B ©@ o

203
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6' E% E &Ety}iy 6.4 HhERRIXHY BGP

WLFRR KN BGP AR B A R ARIEE AR 2 8RR RS 2RI,
BGP iR AN2 20065518 & 3AY BGP-4,

m BGP 554 MRS, BAIRFC 4271 ~ 4278,

= T EREN, BEK BGP-4 &5 BGP,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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205

6. Eg EEI ;*fj}'lx 6.4 JMIERI NI BGP

BGP =1 FE4F =
» BFEARSZ AS Z @8 EER,
HRER KGR — a2 2IABROME BV IFHIREE (R REEBET) |
mAHEBEE—£RERA.
o FEREIERK, FERRRAZEIEHEEEIEERE.
WFERARFZBREHIEE, ESRRERRIRIIME,
o BIBR S BV REFEVINE EE KRS,
LH—EZBREREIVNARE AS BY, Z2ENXHENERTEREENNEAIEA KT8,
L SIBRIMERTE AS ZE3R aliAE 58,
» X7 HZM@E (path vector) BREIFEDN,
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6' E% E &Ety}iy 6.4 HhERRIXHY BGP

BGP =2 (BGP speaker)
" 4\55‘5,%%;}%@/ PMEAFIENZBBRR BGP KE&" .
= B BGP A=EEE— P HEEZMEEZTE—#ehd,

o BGP 72—+%—JL1E BGP 105 igHeE, tBEJLIAE,
BGP =& BGP X5&

17 T R A AR B / BEBe A / 13938213680 / http://network.xg.hactcm.edu.cn
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BGP K=&

FERENFRIY eBGP iEE,

207

BGP X=&

£ AS ZiE), BGP KSEEFKAMTCP &EE (IwOSA179) L£#37 BGP if(session), X

£ AS I, (HEEEIBEMNRNRHEZAVRE— NBIEIEE (BFERTCPIERE) . ASK
I FrERESHES 2 BB RSIEEMN. IXTNEREFRA iBGP &,

eBGP (external BGP) iE}&: 1&1T eBGP thi¥, AR AS Z[A3TRIEHEE.

iBGP (internal BGP) i&}&: 1517 iBGP Y, E AS NERRIERHIEEZIEIAcHE BGP SR,

207
208
IGP, iBGP #1 eBGP B9XE
eBGP eBGP eBGP
iBGP iBGP /\ iBGP iBGP
IGP IGP IGP IGP
AS, AS, AS; AS,
£ AS PIEBIETT: £ AS ZIEiE1T:
PIERRIEY IGP, 40 OSPF & RIP + {hiY eBGP
+ 1Y iBGP,
208
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209

eBGP #1 iBGP

© RE—/{MBY BGP
- (EFROIRSCEEL. (ERMEN. EBRRRSNSHREE—H.

- (EEiEERIERANRNARR:
* £ eBGP EERFIREGHMIBRISSE, TLIERSE—1 iBGP EiEAIFiR.
* M iBGP EEHMFIRGHMRKES, TINBERE—1 eBGP ERAIFiR.
* M iBGP EERMFIRGHMRKES, FEBRG—/ iIBGP &ERANIFiR.

209
210
6- Eg Hﬂiﬁ?ﬁﬁﬁ)‘( 6.4 JMERMIKINNY BGP
BGP ¥/
BGP I&H = [ 5143, BGP/E1¥ 1 = [ 848, AS-PATH, NEXT-HOP ]
‘ KR
BGP giZ:
v IBEBEIE— 7R (F3 CIDR igiE&RR)
IS
BGP EEMH/MEIER:
v BiaRREE AS-PATH
v T—bk NEXT-HOP
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6. Eg E ;#fj}'lx 6.4 SMERRDSEHIY BGP

E%EPZ:E E/\J E ;E\%gﬁ AS i AS (transit AS)

¥3% AS (Peering AS)

e PFE —

tH AS 1H AS
stub AS SR AS stub AS
multihomed AP

211

212

ZFild AS (transit AS)

EIE*ﬁ AS, stub AS:
EER/NEY AS, B ERIX G EREERE
B9 AS, SERINERERN AS &K

A9 4H,
VN ATEEEEHJHJ AS BIDEBERES

i AS | S AS y EE)NQ AS WREPMERERY AS SEEARE
stub AS muﬁhﬂgn‘::” stub AS oo 4a,
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il AS (transit AS)

I AS (Peering AS)

i AS
stub AS SIARE AS
multihomed AP

*HH AS
stub AS

213

ZI3E AS, multihomed AS:

« FE AS JURRNEZEER N SHE S
AS, #RAZIFE AS.

- ZIAE AS TILUBINEZER TS, —

S, R,
. ZUAE AS TESHNE AS,

213

ZFild AS (transit AS)

3% AS (Peering AS)

As,
*HH AS

stub AS ZIAR AS
multihomed AP

AS;

EETH AS
stub AS

214

Sbj% AS, peering AS:
ZSRIEREAIRD AS,
© XJF AS Z[ERIEFIHEI AS TIEE,

ik AS, transit AS:

- FEERBETENET AS.

. ﬁﬁ?ﬁﬁﬂﬁ AS BEREDHE,
Z AS EERIZFW AS £,
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215

BGP IEERUN{AEtR S IEF?

- {E[E1E AS-PATH F, FAFHINIERE AS S,
+ AS3 EEILFIAY BGP IHAY AS-PATH HEZBTHC,
« SHMHBSEXRIRH, MimEERPREFIRHATHIT.

[X, AS; AS; AS6]‘/

"\[x, AS; ASg]

X Aigs
215
216
\
6' Eg E&Ety}ix 6.4 §pEBRIXINIY BGP
BGP RYEEFHIERE
s N— AS EIS— AS RIS X RBE—5IKH, TFEEENO,
n N— AS EIS— AS FRETER X ALE—SR08H, EIREIFRY BGP B8H.
- FithiRtF (local preference) [ERSHIEE (BKiAE=100) ]
* AS Bk OEEH ]
u - (EARTSIRMSEEE (SEE AS BRIERREERD) ]
- ESEI%E BGP ID MBS/ MOKH, BESMROMISMEEESL IP ht, BGP ID 5 ]
{EFIZERHRRRY 1P ibhitrhEERKRI—1 .
W 2 KA BB / Bilk / 13938213680 / http://network.xg. hactem.edu.cn
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6. FREIEIEIN

217
6.4 SMERRIKHHY BGP

BGP-4 gIPOFRZ :

OPEN ({T7¥)
UPDATE (B

KEEPALIVE (f&iF)

NOTIFICATION (i&4%0)

- ABRSHEMME—1 BGP RSEEUXER, FEEMRt.

- ARESRE—IRENER, PRFILEHENSRIEH.

« FAsRRHBTEHIIESE SRR,

« FBSRRIEASMEIROESE,

o FERFC2918-RIBANROUTE-REFRESHIRY, FAsRiIERIIEimEF B S,

1 2 A R R/ Bile e / 13938213680 / http://network.xg.hactem.edu.cn
217
218
6. Eg E i&?%’ﬂ}i)‘l 6.4 SMEBRIHIY BGP
BGPIRIZZEHS :
FT 13 2 1
| & o | kE (%=
it
|BGP RSOBRIE BGP {RSCEKES |
]
’TCPE‘;‘B BGP 187 ‘
}
4—] IP &3 TCP ##3 ‘
T E 2 AR R / BilEk / 13938213680 / http://network.xg. hactem.edu.cn
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219

6. IHIEEINY 6.5 EREEEHOLEHY

PREERAYLEH

» AR TEENSER, BTEEME,
» BREHEEENPRIXEIRE,

n [REERAIEZTIF: ¥ RDH,

o Et%EE s MEAZS MANGRONZS MR ONERHEN, HESRERSD
_HO

o BEBEEMAANROWEISH, REBSBEEENBNME, EizoHENEERER
N aEnmtim O Ae T—RIgHES.
o F—BkER e BIRIRIXA S AANMESE, BEIZSEEIRE SN,

219
220
6. IR EIEIENNY 6.5 BEEOLH
PR FHSEROLEH
ER EE RN, I
FE—TT BREHRERETIY gt
22— HEbERE EE
- @j
""" ﬁ?)\}—.,a"'""i""""m;;ﬁu""' -
{1 2] q SELNE ' -
: r : SR
BARO 1 "R A R
+-[2] sty 3 2T H
220
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221

6. IHIEEINY 6.5 BB

PREERAYLEH
» B RIRERRE R o AR AERS
o BRI
o DR RS
n IREEERED
o INEEERIER S, B OHaH- R IR s R,

o FEEIEEALIENANESS RIRIEFMEERIIS RGOS LRz, RITEEEL
TERAHBFNTESBIR FRRRAHARE FR{E S M N S F 4R P IR FH 3R

221

222

6. FREREIFEN 65 MR

FEFERHIZ51a
BRI ERESEM RIS ARAERS
o EEAEEERD
o DREEED
» DEEEEERD . H=&BDEMK
o HRLERT (switching fabric): NFRAZIREL], HIERRRIERL&ZF (forwarding
table) XFLEBITAME,
o —£BE ik

T JRCr T
o —48is iR O

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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“BEAR" T "IREERE" X5

« IRIEHEAGRIS AR 1P SaEHRM

AERROEALZE.
(R EI— IR,

R MIBEBRGHA.
< ERRVINE BT RIRERTL
FHER, S TWREENEE
AR B RIMEEE iR OFNE L
MAC H#IHER (Q0TF—HERILAR

paithtit) AIBRET.

« RIRIAEEER, RIEMEHH
RIEALIE, st ATIEEAY
BRE, FrRLGOIEHENSHERE.
W REMREIRMR.

« BRER—RNEENERREET
—Bk (F3 IP BEZRR) ROBRET.

223

223

6. BREIEE Y

224

6.5 EXEHSRRYEEHS

T i XSSl EUWEIRI2 2HROEEE -

» HIEHERERZMEEEDSE, Ko HIEZIMESERITIFHEA

X E—ERIRTIE,

BINIREROME
RSN
A SEH
£ mERiE HELER | »| 2
X #
2 ERRER

] 1 BE 25 KA RO B/ B

e/t

=1

%IEO

13938213680 / http://network.xg.hactcm.edu.cn
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225

6. BREEFEINNY 6.5 ISMBAEH

IR P SIREEIERAI D EAIRR RS

n SIREIEIET KAV D B TRT, SRR EIEREE BN HE
BEREEERS, YNIERR RIS MRS,

I IE ORI R
RILE =L TR i
25 S3ZBHERA %
ﬁ > — %ﬁ&ﬁgﬁ% | IR [ é
*@ ErEE 2
225
226
6. ISHIEEEY 6.5 IEMEBHEH
sz
n EIKAEEMIES \QEEI'JL SHEA L EEANNIIRNESR, NIBATIRIEEST 5
AZPER/DEIE, XEEEEEHEANIISER T REEETEM R M
%ﬁo
m PREZEPAYm A ST E iR RIER D EELNEER A,
226
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227

6. BREEFEINNY 6.5 ISMBAEH

IREET

n RN 2 IR FHERRI KA,

n [ERIXPDRREITEDHN— M NIR B EE N SERS S,
n LHIREZMEE, BRAKEEEE=M:

e

\k

GRS HRLE

[m]

E[k

CH0E
o BT
19

@

ol

1 BE 25 A AR / il / 13938213680 / http://network.xg.hactem.edu.cn
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6. FREREIFEN 65 MR

HRLER
Iy I:‘ O,
[
: o N
ls a5 o,
L
(a) BIIf=1iBEE (b) iBL R
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6. IREIEIENNY 6.5 BB
RHRLER
I ==
l> — 1
o e e |
o
BiEMLE
]
[]
0, 70, M 0,
(c) BT EIEMLE
T o B 2 KA B AR b GLief / 13938213680 / http://network.xg.hactcm.edu.cn
229
230
3, AS\}
6. E% EE&EW}IX 6.5 IEHISERLEH
B TFiEsS
| . HIEREMEABARONE N SERT, SRR
l..:.ﬂ& < *IZHZI»D*O L BN ERERANRN. REHEIMBN G IS HTI
| A BAEMIBIN DSBS E il SREmE, &
3 0
- H e B RSB EENER R OREF S,
EIFESEIEE (ENE) IEW MADE, BPABME
(a) I TFfEEE BUSTIREE (RN IR IS B i ] i)
—FENF M2,
B2 RS BEOR BT / Bile/ / 13938213680 / http://network.xg.hactcm.edu.cn
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6. IHIEEINY 6.5 EREEEHOLEHY

BigoL
HERMN B AR OB IR ZNDEEREET GER R
im0, AR EAY TR,
SAPATABAROARERMSEIT, NHEIEEMR R
IR, FEBANROHBAES.
EANE— N ERANSBEZEIX—50%, FIIRE
BRIV AT AL DR AR,

(b) BTk

T e B 25 KA AR 2B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn
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3, AS\}
6. E%EEJ&!’%W}N 6.5 IEREEAYLHS
I BT YMESZIRLENT (crossbar switch fabric)
| B AREIEML (interconnection network),
e I I I . BN SR8, BHRRBATIE N MHABOR N
liD*I:I*D* | | , NI R,
[:l o HMABOWBEI— MDA, SHEEREEIKESEL L,
[] AEEEBHHEONEEDETSH, WEEEDESKER
L@, BzoERAEX M EHIRA. BREnOER
o, o, o, S, HETERNBOHAES,
« A E—MEEENRGEE, HETLEERENTE—
N,
() i B MERiRO, REXNMEHIRORBHEIINSES B,
R E 2 RS BEAR B / BilEk / 13938213680 / http://network.xg. hactcm.edu.cn
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6' Eg E&Etj}iy 6.5 FEH=RRYEEHS

|I iiiii

NE40E-X8 NE40E-X16 NE40E-X3

T e B2 KA B AR EBE / BibeR / 13938213680 / http://network.xg.hactem.edu.cn
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6. ISHIEEENY 6.5 FEmEEHLEH

AR2220 AR2240

T R B2 KRS BB R 2B / BEms R / 13938213680 / http://network.xg.hactem.edu.cn
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6. IHIEEINY 6.5 BB

A bl i Juniper

-w w - = NETWORKS
HUAWEI CISCO

Cﬂ%ﬁlﬁig I= eExtreme H3C

networks

Ru'}ffé ITOIPRABEF K
235
236
7. IP S5 7.1 1P SEOESHES
1988 &, Steve Deering BVXiH IP Z3EAIMREE, oz
m Z3% (multicast): LABTZIENAERE. -
s B BEFMSOET—XZEE,
n NEBE —NERREEITFSNES,
R-2
KEAPER
[ 90 &EHUEE 144/ EL0N 144, ElU0
EREERSISRTS B
FERIE 90 PNEEE
17 T R A AR B / BEBe A / 13938213680 / http://network.xg.hactcm.edu.cn
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237

7. 1P Zi% 7.1 1P SEOESES

1988 &£, Steve Deering BEXIRE IP 28BS, .
m Z3E (multicast): LIRTEIENARE. ==
= B BSOS —XIZE(E,

 —EEE —NRRAEETFE I ER,
RASER
RABRE RIS,
EEREHSA.

BEMEEEHEZENE, TRESHINE.

SSBANENERAR (MEFLERD) |
REZEHT A Bt AR R EE.

237

238

7. 1P Zi% 7.1 1P SEWEFES

P Z1&

» EEER EHETZ AU P ZE.

» SERSEERZ EER IR AR,

» SEBIRITSIEMMN RIS IR NS HEER RS (multicast router),
» ZIREASREI LA EISE P HIER.

m ]\ 1992 Fje, RN _EFEIRICEIRIZS B ETM MBONE (Multicast
Backbone On the InterNEt),

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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239

7. 1P Zi% 7.1 1P SHNESHS

ZH&(EFARY IP ithik
= 7f IP SRRV BIHIEB SN SEERRTT.
» SEANRRGRE IP #ittchgg D Etbht (SHEtHL) |

HeiEBEl: 224.0.0.0 ~ 239.255.255.255

» 5 D BRSPS HEE,
o SIEMNE REEA T BRI, e TRIBIL,

239

240

7. 1P Zi% 7.1 1P SHENESES

ZIREIER
» SIBHIRIRII—ARE 1P HUERAIX A :
o BRYEIE: (A8 D 35 IP bk,
o PHNFER = 2, RBBERMIREEIEDN IGMP,
n REASHRN, MRE—EREENZSBERBIFTER R,
» WSWEEIRATE ICMP Z15iR Y
0 £ PING sp< BEBAZSIEHNL, S
o RIS RN,

ping 224.0.0.1

0.0.1 B 32 70 ¥4

Ha&:
Ef = 0, Ek =4 (100% %K),

240
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7. |P 24K

241
7.2 FER 1M BRI S 1

IANA FERILAKMHEIEERAYS 24 {3279 00-00-5E,
TCP/IP 1 {sE FBAILAK MRS B ELE |

M 00-00-5E-00-00-00

2 00-00-5E-FF-FF-FF

IANA RZH 01-00-5E-00-00-00 &l 01-00-5E-7F-FF-FF (223 “Mibiik)

TERLIA W Z fEHbE,

m OER, 1E 48 (VIS ) 25 (VEIEEARE, REGE 23 e BIE
Z1&,
B 2 HAR¥BE / Bibgk / 13938213 0 / ht ot
241
242
7. 1P Zi% 7.2 FERIER LT S
& 5 (RER
'<—>ﬁ
o 8! 16 24 31
pxewwn (1910 ¢ 7 | | 32
01 0 0 5 E ‘
p000000100000000 01013110000 | | | T
EREE le— ®% 23 fae D 2 1P sttt —»
48 {SILAKFtkE

WRISTBERIRRIEN, EEME IP BXY IP lb#H{TISE,

ERRFENBRITRIEIRIRES.
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243
7. 1P g}ﬁ 7.3 RIFRESENIY IGMP HS I mhEEN

P ZIEFEZ RN
» WFREAETENMY IGMP (Internet Group Management Protocol)
o IGMP (FZIBHRMESEEARRER (BLAR)
IGMP A0 P SHBEE SRR, BAFIEIXLR RS HEMLME L,

IGMP MY R LEEE R BIEN_ RS BRI EA BN LREEINSMSRE TEN 2
&8,

n SIBIREBTEENY
o (ESIRIHRENELE, ESEEERBR/IMUNMEEESRENIERR.

T BE 25 K43 R 54B% / el / 13938213680 / http://network.xg.hactcm.edu.cn
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244
7. IP S5 7.3 RIFEEIEIY IGMP HIS ISR
128.56.24.31
FESMSEE SMSEA
/ 226.15.37.123
IGMP
R-1
135.88.49.21 = ® 130.12.14.51
e Qe
226.15.37.123 ‘\"GMP 'GMV 226.15.37.123
EZ L E !
226.15.37.123
R-2 R-3 130.12.14.41
eSS ovp [ ShSiEE
226.15.37.123
R-4
REMSHEA FEemsEa
W 2 KA BB / Bilk / 13938213680 / http://network.xg. hactem.edu.cn
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245
7. 1P g}ﬁ 7.3 RIFRESENIY IGMP HS I mhEEN

P ZEFEZRFRIHY
n MFRBEEEINY IGMP (Internet Group Management Protocol)
n SREIREIEERIMNY
o SEIRAEEMNENEZ,
o SEERVANSHEN SEERRAVEN (XATMEIRINTRRETL) |
NE—aEN BB IS EH— 1 ZEH,

0 BN ASIBAERAT, TR URIESREUERTIOBAbIL, £2
E RN SBEIERM T AT RANZEIH A S .

o SEHIERUUBREMASEAENEIAL, BILIBSREHEMRATENRN

o4

“Ho
] i B 2 K A { 13938213680 / http: i
245
246
7. IP S5 7.3 FFREEEIY 1GMP FISEHEEEY
SZHEE M-1
(A, B, Q)
G N-3
SHEAM-2
. (D, E, F)
BREREE R ARLHAMZE N-3 HRSEA M-1 oE, HAKNSE N-3 LRESEA M-1 KRR,
R E 2 RS BEAR B / BilEk / 13938213680 / http://network.xg. hactcm.edu.cn
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247

7.1P Zi& 7.3 MIGEEIEINY IGMP

WFREE IR IGMP

m 1989 FRFHAY RFC 1112 (IGMPVT) ER679 T BEEXMBIRAENNY,

m 1997 FNFHI RFC 2236 (IGMPV2, ZXARE) Xt IGMPVI #1778
m 2002 £ 10 BAfT RFC 3376 (IGMPv3, ZiNFRAE)

247
248
7. 1P g}ﬁ 7.3 RREEENIY IGMP
MPRZEEIEIMNY IGMP
» IGMP 53 P #URIRIEBEEIRS,
m 7f IGMP 23200.E 1P BEBank IP #0E1R,
= {8 IGMP 3[g) IP 2RSS,
m A
o NE IGMP B — M EIRANY, TR MFRMY 1P B9— M ERERD .
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249

7.1P Zi& 7.3 FIRRERIEY IGMP

IGMP YRR 397 M ER

B1MER
MASEA
24

9

B2HER
RIERE R
TER

250
1 n. Host-1 Host-2 Host-3 | Report:
BIMER: masEE fIA 224.1.1.10
SIBEHES

1 BEDENINASEAERN, ZENRSBANZSEIIRE IGMP i3, HEE
CEMIZAERIPLR.
2. KRIZIBIKMHRE] IGMP IR fE, BEMRKIRERAERKMN AR

FEERZS,

250
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Host-1 Host-2 Host-3 Report:
A 224.1.1.10

X%

Query: f
BEIESEARX?

SE2MER: FeERETHER

SIBIRH=R

1. At ZHEIRA=SEHE IR A SER EREY, IMEREX LT ST
ERAERMR.

2. REBWENEE—ENIRN, BPASREIRARIIAX MEZIER.

3. (B—PEEZIJURRIREEIARE— TN EVIELN, NABRZAMRIER
HREEMMAZEIR RS,

251
252
7. 1P Zi% 7.3 FFEEIEINY IGMP
IGMP R —LLERENE, LABRISIIASETFE
= TEBEEER P 255,
o REETRE, HAEGZEREE,
» SITEMNE R RE—MERERBRNEEIRS,
o BUAGEREEE 125 WRIE—R.
n HE—NE DEEE S SBISMEEN, SetLuERINARUIEEEAHR—
SEIREENBIRLR KR,
252
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253

7.1P Zi& 7.3 MIGEEIEINY IGMP

IGMP RFERI—LEKiENE, LUBRIBINIKETH
= SDEURLL,

o ;il_ IGMP FSIBER P E—TUE N, Bigl— " &KIBLNATE (BOAMER 10
l/\) o

o SWERGERY, EH7E 0 B N ZiEBEHIsE A XN a2 AORISE, E—a=E
MERSIT INSEE, WENNE— P SEEEE IR

o XIRL T B/ SRR N BR ST A
m SRAFHIHEIEL,

o FA—MERNE— P EEEZRITRLN, REANANEMENSTAE TR,
B A BAEBA T,

253

254

7.1P Zi& 7.4 SHEEHEEEIN

ZIBI IR

n P SEMNCAZNINE, ESREIEHIEENNEARITEN.
» EESEIES, P SEBEAPIIRREDNSTHA,

» SRRIREEESIR ERREH AR ENIRT R BISBEEAN,
» REZSBEIN T RERIZ B RN,

n F—MERE, WAENRSEEETENSEE RN,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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255

7.1P Zi& 7.4 SEEBEENY

SRS IR R SRR R =5

» BT S5E%
0 EATRIOSIEA, FrEEMRENNBEMBEIEREL.
o FFIARS, BSMEBHASESIBRERILZINE (XH2r 1) .

o BB, RAEKBEEE#E RPB (Reverse Path Broadcasting) RISREE,

RPB RIZ R FERLARART mAIZ it ki, MREE/LSERIKENSIERE, ©F P it

MY, BREFESETLURART RAY. FkER SREIERIOZSE AN,

ik AIRESEEAW LAIR MNRRRRMER TR BIDRE0) SREIZSEANMR

R, FHEEH TR —REER,
g HEMUREHIEINAARRE, FTLBRARIZSEELN L,

255

7. 1P S

256
7.4 SHERRERIEEHY

SRR IGIRAR A SEAIRRI =MD A:
» EERAK (tunneling)
o B AR ER T2 EANVEEIE HROEIIER.

- ! FZISHE

W

—— SIESUER
[ ]| w&E | m N, 70m N, s R

¥
«IEEN B B’ | meirpimTaosE P iRk
1% |P KRR

T R A AR B / BEBEA / 13938213680 / http:

network.xg.hactcm.edu.cn
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257
7.4 ZHBIREISEINY

7. |P 24K

Z BRI R SREURIRIER=M7A:
» EFRORRIEAR

o WFESRAEANANER K EER T UGS,

o JWE—NSIEBAE G IEE— ML (core) BEHEE, FAHTR IP BIEHbLL,

o OIS RESRIBRIEHIAY 2 F A2 I T 2#84E G AUEARN (eOisH

FTHRTR) .

S SBEORIREER, TARNEN (8, 6) AelR—RIEaN,
ORISR TR, IR,

T BE 25 K43 R 54B% / el / 13938213680 / http://network.xg.hactcm.edu.cn

257
258
7. 1P Zi% 7.4 SIEBEEEINY
Z RIS R A R S AR (=5 0E
» ETROHERIEA
o AIRE— N IEHEE R B OBERAEEER, ARt IrE— 1 IEH
HHENEEHRS,
o SEIERIRENASINT Z#84E G AIIKHE=S R2 B, R2 FIAMEXNEER.
?D% RIRHHIR— SRR, HEMMBILR G AYAMIE, R2 3@ G RIRMRERX N SEHIRE
%o
IR R R HRIHIRRZ—MERIASEA G IEER, R2 BUEX MEENEIEHRKAT, A
BERARE R A SEHIRRAIEIA.
W 2 KA BB / Bilk / 13938213680 / http://network.xg. hactem.edu.cn
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259

7.1P Zi& 7.4 SEEBEENY

ZRRERGRET R RS BEREIRAER =M A
s EFZOBRIEAR
o BB ZBIEAIEFENN DVMRP (Distance Vector Multicast Routing Protocol)
BB EFERNE— S BRI,
o EF ORI AR CBT (Core Based Tree)
o0 SRR EHIZ Y R MOSPF (Multicast Extensions to OSPF)

o MY X ZIE-FHiF A PIM-SM (Protocol Independent Multicast-Sparse
Mode) .

ME—RE 9 B EARIFRERI— M.
o XN TRZIE-ZE AT PIM-DM (Protocol Independent Multicast-Dense Mode)

259
260
8. VPN #1 NAT 8.1 EIEFIN VPN
AT IP #UERYRER, —PMEEEE B RIRYIPHEIE R/ N F A 4D
FrBERENEL,
FEEHEMNANMEZSE, — MHEABHAEZIEENETIEANE
HMNEBRI B BA
BEE— YIRS ENEE XA TCP/IP X, BBAMNER L
Eﬂgﬁ:ﬁ%&ﬁm%ﬂ AEMERATENF I L R A S B iTo B HE P
- .
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261

8. VPN 1 NAT 8.1 EAEHIN VPN

At 5 ekitir
m ANHEMBAE . (NENMRERERRY 1P i, STLABAYMBTOE, MAEE
L EEXNAE RIS,
m £kibHE SBRE—RY P Hbit, YRE BN E IR MRS,
n OESHERRSE:
o TEAEMERN AU A T RE N BB P EA P iS4, XiFgis ittt
A9 M AHE[E)RR,
o RFC 1918 1888 7 —LE& ARt (private address),
T i REERE AU T A BE B/ E 2 BRIBAL,
EEEMTIIREREE, Bt EERbIREIER —E T A,

N B 24 K AR B / Bibeds / 13938213680 / http://network.xg.hactem.edu.cn
261
262
8. VPN #] NAT 8.1 EIEFIN VPN
eI SR
o RFC 1918 1888 7 —LeE AibiE (private address),
(1) 10.0.0.0 %J 10.255.255.255
A, %ig/310.0.0.0/8, i3 24 fiiR
(2) 172.16.0.0 F 172.31.255.255
B3, =ig}172.16.0.0/12, X#R7 20 itk
(3) 192.168.0.0 F 192.168.255.255
C3, =%ig’192.168.0.0/16, X¥ijH 16 iR
T R B2 KRS BB R 2B / BEms R / 13938213680 / http://network.xg.hactem.edu.cn
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263
8. VPN Fl1 NAT 8.1 ISR VPN
ZHMN
« RAEEHA P OB ERMET NS AEEM A AR, e, 5
Y& M,

» FXLE AR EAYIREMER, SRIPHI BRI E Aithit

(reusable address),

263
264
8. VPN #1 NAT 8.1 EIEFIN VPN
REYAZ R VPN
n FMBERBREBRIEARTIESZERMNZERIBEDER, XEFERMXIR
NEMWIERMVPN (Virtual Private Network),
n "TER REXMHMNEE N ANENENATIERERIBE, M e
FHOREEIMER TR ENE S,
n EHERRN TSGR, BXfREHAR, BANESEEIEERBERTE,
mVPNR 2R EANEIEIERMN—E,
264
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265

8. VPN Fl1 NAT 8.1 ISR VPN

FEHIE M VPN Ata5E 75X

» NREBNAE R Z ERIBELRES 2FANERRN, EXERENEXK,
ABARTE BT EEAREERVEIREN A RNE

» —MEEMEECRY VPN iU BRIS— MWL S JROREA R,
FHATEE, FE—MAAM VPN REEFIEEIAFTAOHBLL,

T BE 25 K43 R 54B% / el / 13938213680 / http://network.xg.hactcm.edu.cn

265
266
8. VPN #1 NAT 8.1 EIEFIN VPN
EIAE M VPN g9sCHl: EFEERAR
.......................... N 2ERitbhik jmmmmmm———————m e
i I:_I 1251235/ \:194456 i i
| st [ PSRN :
| 10101 GIH i R 8 : I8 10202 ;
i R-1 : W E R-2 i
: - 5 : - ;
i R N-1 10.1.0.0 ,: i FHHFILE N-2 10.2.0.0 i
R E 2 RS BEAR B / BilEk / 13938213680 / http://network.xg. hactcm.edu.cn
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267

8. VPN Fl1 NAT 8.1 ISR VPN

REIAEZ R VPN RISCE: BT RRERA

iEftbhE: 125.1.2.
[naEa X 2 Y RIPISEIRE | ElbbkthE: 194.4.5.

uiN
aw

2
[ omismaomizass | BIRREER >

____________________________________________________

I' 12 12.3\5 1194.4.5.6 B \i
E |-|t-1;I sl j i i Host-2 :
i 10101 B LR : LI 0202 |
i R-1 i W E R-2 H
T i | =
X FHEFDLE N-1 10.1.0.0 i i AHERILE N-2 10.2.0.0 i
267
268
8. VPN #1 NAT 8.1 EIEFIN VPN
PEXKY intranet FOYMEARY extranet
n YIETF TCP/IP Y,
= HER7] A F0 B RIPSERESER AR AYREIE BB VPN X ARAMELM (intranet), Fx
ZB17J A #0 B #RRER— MWIMAIPIED,
. EHEFIE AN RIES AR E B VPN XFRASMNEXR (extranet),
.......................... T
i ] 125.1.2.35/ \5194.4.5.6 B i
e DR < - R e |
! R-1 | ! R-2 H
= i s =L
P FHRDEE N-1 10.1.0.0 ,: i FHIFIL N-2 10.2.0.0 ,=
268
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269

8. VPN Fl1 NAT 8.1 ISR VPN
IR VPN
» R VPN (remote access VPN) BILUEEINBREIR TIAEABIMESH

» M TARRIR TIASIENTEN, MIEAERT PCHHhAY VPN B4RITE
RTHY PCHFIRBRIENEIZ VPN fRiE,

m SMER T SREBENRSERERN, [ITNBEIFEHMIERAENERRY
IR,

269

270

8. VPN #1 NAT 8.1 EIEFIN VPN

ITREEA VPN

n TN S T OAE R E AR,

n 199651 B23HMNESIRESSWNEY (TEVEEMNEE RN SRS T
E) |, ZIEEITEFHITIELE,

® % (HIE) FBREEY, 1BV EENEEEHTERREEMN, s FERRE
HERFABEREHNERFRDANDEE, ZERRESR, (FEsaFnf
AR BT EFEREMEEH TEREN, NRERFEAFME, H
NEHFESEIEBEN, AFEE, aTLIFFE 150007 IS BB EFT
B, SRULE LTS,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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8. VPN #1 NAT 8.2 MLSHIALESHR NAT
&R R NAT (Network Address Translation)
n 1994£|ET,:E'EE
BT HAMEERBEANAIIEHSE FZ22E NAT 2, 258 NAT Z4HIE8

EE SOUf NATRSEHES

BEDE— BRI ERIPHELL .

= ﬁﬁﬁ1§ﬁﬁ$t@iﬂ%¢¢ﬁﬁ$’fﬂf FONFIB(SRT, EPZAE NAT BREEER DGEA MY

IR EK IP HElE, A RERNEBARIESRE,

G / 13938213680 / http://network.xg.hactcm.edu.cn
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272
8. VPN § NAT 8.2 RUEHSAIER NAT
Mz bIEEE R NAT (Network Address Translation)
S =10.1.0.1 S=125.1.23
D = 211.69.32. 50 D = 211. 69. 32. 50
e =N Y ‘
i (- 5 I 125.1.2.3 o
1 ! [ ]
! Host-1 = - _ o  Server-1
o101 LI 1 e : 4-.; BB /— e 211693250
i 1) :R-l 3) ——
A g
1
i FHIREE N-1 10.1.0.0 i NAT $5i8%
------------------------- SREMibE | S5l
S = 211. 69. 32. 50 S = 211. 69. 32. 50 10.1.01 125123
D= 10.1.0.1 D=12.123

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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273

8. VPN #1 NAT 8.2 MLSHIALESHR NAT

LS HBHPAZIRAIT AE

m NEREH A FZSIbitE 1P, FIEEXR_EEH] B BEFTAXAIEERO/MET
NAT F&Hzs,

n NAT IRERERISEIRIRAIRIBIE IP, SRR ERIBIE 1P, , FHERIRERICR
ZINATHEN e, BRI 1Py (RIS, ARAXERIEER,

» NAT BRHRZRIEIEN B A EIRIEIRREY, FEEIRRTAYRELLZ IPs HE
R9BAER 1P

m RYE NAT &8st NAT BSEHSERIMIL 1P 38100 1P, BEARLERER

WEBEHL A,
273
274
8. VPN 1 NAT 8.2 AGHBALIEHR NAT
L& HBIHARIRAOIT RS
n ERESFENLSIMNEBENLBERT, £ NAT IRHes EAE TR LR
n ERERENAY: SRR, BREHIEE R S S Bk,
n HATHENES: BB, BeIkibUER N RS,
NAT ituhitsEiRaR 5]
be10) R IB8Y 1P stk | EfEY 1P dhik
H (REEEK) & IP it 10.1.0.1 172.38.1.5
AN GENERER) BAY IP bt 172.38.1.5 10.1.0.1
274
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8.2 MLEHkttEEIR NAT

8. VPN #1 NAT

PRSI AR

» 25 NAT BBHEEEA n PD2EK IP iR, ERNARSHLUENE n 5E4
BNZIEERW, XESMAILUEERMARSHENEN, RER NAT BH
2B REEAIEIK IP 1AL,

m BT NAT BRERERIB(E YRR ERMARIET AR,

» SHNABBRIENAGEFRDMRSRA, RARKN ERZERTEERERM
RRIIRSS SRR AR SS

NATEABEARIERPE
ToiER BF R AHINERIE X K

275

276
8.2 pLgitiEEEie NAT

8. VPN # NAT

Lt Sin S48 NAPT
n NAT FHABETE IP #tlh,
o AT EINEXHFIA NAT ISHSE FRISER P ibht, TIAEE AR NAT iRtz
wEAEOSWHA AL,
o IXHEF LUFES MAE AN ENL, FA— NAT iEH28 RIS IP B,
Hifme AR IEBEM AR EEVHTEE.
» FAIROSHI NAT NUEMLEHESiHOSEE#NAPT (Network Address and
Port Translation),
o NAPT BJLUES SEAMMIRIEN, FE— 28Kk IP ibhit, FERSFIEEM_E
HAREENHITEE,
» MERIROSA9 NAT BEAURHUESAY NAT (traditional NAT),

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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8.

VPN #1 NAT

277
8.2 MLEHkttEEIR NAT

LB Sim 1S4 H% NAPT

» NAPTIECRMAAERYER 1P ik, EREEIRNERAISEK IP ik, (EXHRE
HUERARY TCP in[S (REHEBEARE)  NERDRRIAIFRIRCS,
m 2 NAPT BRE=SIEINEEAR & RAINERS, BUBILAM 1P BIRIRAVEIESE
HtizhENROS, ARRETNENENIROS, N NAPT fEigskhiE|

ERRIBRRIEL.

] 1 BE 25 A R B/ bR
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8. VPN § NAT 8.2 MUEHIALEHR NAT
&I SR S35 NAPT
ST T E e EEEEEEEE \
] (] i 125.1.2.3
1
[ ]
! Host-1 > > — amm Server-1
i 10101 N ] < — e 211.69.32.50
H —_
i Host-2 :R_l
110.1.0.2 !
I\ L N-1 10.1.0.0 i
"""""""""""""" NAPT it §EiggRE40)
e FE IagIPitlEFnis O & PR O 2

B | RIPHEETCPRIR O 10.1.0.1:30000 172.38.1.5:40001

4| IRIPHbLE:TCPIRR O 10.1.0.2:30000 172.38.1.5:40002

A | BRYyIPtititTCP B Bhim O 172.38.1.5:40001 10.1.0.1:30000

A | BRyIPHbIETCPEAIIRO 172.38.1.5:40002 10.1.0.2:30000

R E 2 RS BEAR B / BilEk / 13938213680 / http://network.xg. hactcm.edu.cn
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8. VPN 1 NAT 8.2 WML NAT

LB Sim 1S4 H% NAPT

S e B 25 K0 VB R 2B / BEls A / 13938213680 / http://network.xg.hactem.edu.cn
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