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HERE 1 HERE 2 R 3
R R,

Rs

] B 2 KA BRI M R % AIBA / https://internet.hactcm.edu.cn

3. IP B A K ERNIE

100
3.1 BEF £ SRIGER

145.13.3.11
/14513310

[

+

145.133.101%,

/14513734
i L) 14513738

[

o
1

-|. FM14513.3.0

; I 0
| 7R )
11451370

W 14513210 O S i

145.13.7.56, |

FREEIANLE 145.13.0.0 45132123 b o |
RIS BIIELALLERHEE h 14513219 o= 1 RS /
e 14513218 ) 14513.0.0
i BE 2 KA B AR B LI R B AR HIBA / https://internet.hactcm.edu.cn
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3. IP B & a3 TE 3.1 BFEamIE

R, HIBREFR CRIAHBOAREARR)

JEEAH, . LR F MR Tk
128.30.33.13 FR1: MLihE 128.30.33.0 128.30.33.0 255.255.255.128 #Oo
FRIHEG 255.255.255.128 128.30.33.128 255.255.255.128 #O1
128.30.36.0 255.255.255.0 R,
128.30.33.1| 0
R Bl
FRI2: pegiteht 128.30.33.128
12§3033.130 | 1 FRIEHS 255.255.255.128
0] 128.30.33.129
R BHIENH,.
2 128.30.33.138
128.30.36.2
FR3: pggieit 128.30.36.0
B EHLH;, g 255.255.255.0
Iil I_J__"I 128.30.36.12 TS

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn

102

3 |P ;Egaﬁgﬂﬂg *I 3.2 RmIKBIEITER

F8 CIDR BY, B AFRI ISR LE— P ILACER,
RIBIZRILEL (longest-prefix matching) R

» EERIRRIHI— MEALECAIBIS.

» WEEFIRMIS, EibUHREE/)\, EAmESRMEER,

» RISV ER A RIS 117,

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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3.2 RIKRIEITER

3. IP B HINTIE

HRERFHY 2 MAFIRAVES

» REEEYLIRA:

o B/HFERIBRYENISE— I8,

o SRESE IS AR EMEEIEA REEE S EMTHI R EFIMTME, ErItEA]
AEREEREMT BRI AT EEIEE,

m BOAIRE
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.

104
3.2 RAKAEIEIICED

3.IP B HEIE

R-0

_D— SW-1
I:I R-0 FgHZE
WEEEISR | Bk
Net-1 R-1
Net-2 R-2
Net-3 R-3

0.0.0.0/0 Afo

OEZEPMLEAZ Net-1, Net-2, Net-3, FRiEFERIKIAIEH.

T PE 25 CFA AR B DR BOR B AL/ hittps:

52
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3. IP Bt AT IE 3.2 BKAIRIE

PHEREE
O NEIEIRAEEMEENERIENAYIPHIILD, 15H BRI AN,

@ EMENSIIRRREERAE, WiCEEREEMBENEND; SNZE
=22, 70,

® FHWMFETEBIBIDIDINTEENIRE, NCHRREXLEBRTH
TERRRY T —BkERERRS, SN, MITD,

@ FHWMAFRTPAIAMNENIIRE, WIEEEREEABARERY B
m2s &N, AIT0,

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

® IREFEARDALIE,

S e B 2 KA KA AR B FLIBE I B RS 22 IBA / hittps:/ /internet.hactem.edu.cn

106
BHRSHERRE

d

%% D 19 =
ISEEHEEE ?

&

{RENE RYititiE 1P itk D

Btk ®

¥ DY
RISHISRICES ?

53



3.IP

EiRSHENIE

107

3.3 EHRERTHRERR

XY= (binary trie):
n —FSEREEMDRORS, BT LAMURTEAE AR EIILECAIM T =,
s NZXERIETRBERE FRIRERSZE 32 B, 8— BT IP ittt

A9

—Z,

» NEM T RERAEN, FJLIRKE—RISR (Unique prefix) SRIDIE YR,

=y

TRE_XERNEHRE, | ZERT SHERRA.

T+ B 25 A% EHOR 52 B FE R HOR B3 ATBA / hittps:/ /internet.hactem.edu.cn

A 5 M IE—RISHIREN — &R

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 SEGE IP MRS 6T, G0 0, MS—RATSHERTaNA FA, Wi 1, NES
.
v AEBREIE (N, WERETRTE, KIEEE, ERR—FISNRE—(L. 81

v

MR R,
FENETIRREIED, YRE—XERPRIE— DT B X RAIRERISRAN 7 /8
3,

108
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01010110 01111010 00000000 00000000

E-R&FREH IP Hbhit

32 {if 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, HEFZSE.

109

10011011 01111010 00000000 00000000

EREFPEH 1P fthlil

32 {ifY IP itk

[=t>95)7H

v BIE=AFH

0By, - RERPHAZICEA, RIAX MR EX N~ W &ERT,

v RERSFAERANEE, 58, BHEEXENERIEOARRRE, BUEFZOE,

110
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4. PIFREHIRIZ Y ICMP 41 1CMP EROH

AT REIPEIRRIS IS, ERFRZEER T RFREHIRSL Y

ICMP (Internet Control Message Protocol),

%E:J[\/ﬁlpg% PVADINEERRI— 1 F Y, FTEIPENL. HRESZEIEEE
iES.

n EHRIHEREMSENE. ENEGTUR. BREOAEFNERBER.
» ZHIBEEAFMEERFEE, BN TRFPIEIECEEEEEZMIER,

112

4. PIFREFIRIZIY IcMP 41 1CMP JROE

ICMP FRANEIEAIERIER

] 11 B 25 KA EAROR 2B FLIBE R BB AL/ hittps:/ /internet
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4. PIFREHIRIZ Y ICMP 41 1CMP EROH

ICMP seiFENak ISR S E BB E KRB BIRAIR S,
ICMP AE2BEMN, MEIPEAIDN,

ICMP #1X5 ARP tMXAE, ICMP {&kEs IP thiNksem Ess, Frld
ICMP {3 EE1%E 1P =LEB, AR IP BRIk AAE L 2.

ICMP —fiR A FSRTEIR R G [EHEEEGE, AR MEIEFEEER,

m IHEREGH, Ping #1 Traceroute SIZMINEH T EA S BHIZFER ICMP 19,

114

4. PIFREFIRIZIY IcMP 41 1CMP JROE

ICMP iy ST AEIXRVEEIRAVIEIR, FRSEIRX BRI TR AR S

m g0, ANRIPVARBEISEEHIERIEEEI B, NiKmssskBinE LAY
ICMP Zi =B ENAXICMPHY T RENE BIR AES.

E™IIERS, BEEAX ICMPER:

= P EIEIRTIABIUE T

» P EEERE (WX) TERIRIREEERE A HIER.

» P ARG ARAEENEEQNERRIABFHIEER S,

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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4- Wﬁ?&?ﬁ“?ﬁiﬁﬁ)‘l |CMP 4.1 ICMP B3THYFhE

Pt #ith i = = ﬁ —‘\\‘I:fri

[® 1 ICMP 2§ 1P il {5 Bas f1 ik i bl

3 9 o B 2 KA AR B LI M B R 3 # I BA / https:/ /internet.hactcm.edu.cn
116
4. WJ Bﬁ?ﬁ*“?ﬁiﬁ}i& |CM P 4.1 ICMP 1R3ZaYFhE
0 8 16 31
BIANFTIER = St (e 1R36F0

(XANFHEURTFICMP HRIZAIZEEY)

ICMP BUEUEER D (KEBUA TR

| ICMP 18X |

A 4
- 55 | BEBS |
IPESIEIE

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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4. PIFRiEHIRI Y ICMP

4.1 ICMP #R3CgFhE

ICMP $R3ZFRZEB IR ICMP ZEHR SRS ICMP 18)[a)# 32,

m ICMP RZH9F4

AN

"1

RH—HE, $E=1FR: A

M. ZER 4 PFHRIRES ICMP R9ZEEIEX,

KA,

(EEEN e,

e
JUFERRY ICMP #3738
ICMP #32fs FEROE ICMPHR AR
3 BEAAA
n EEIEEhes
EEIREIRT ——
12 SHTM
5 ESEEH (Redirect)
N 830 [B% (Echo) iEkakEIE
R - - : -
13 8% 14 BB (Timestamp) 153K akEIE
T o B 2 KA DR B FLIE B AR B = A BA / https: internet.hactcm.edu.cn
118
2| KB BR = | =8
0 0 | Elms(Echo Reply) v 6 0 [ &EEiini
3 BEgiAaTx v 8 0 iERERE v
0 FIREFTE v 9 0 HEEBEES v
1 FHAEE V 10 0 BEERREEER N
2 WA v 11 B
3 TARLARANX ~ 0 {EREEH TTL=0 N
4 RESRIARESRIRCEM V 1 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 EEOE ( BI/FEAR ) Vv
13 | BT E R V 17 0 IbhHEREER v
14 | A ~ 18 0 lbhHEEEE v
15 | SRS V 30 TFREREEE
4 0 & ( Source Quench ) N 31 HIBESEES
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
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4. PIFREHIRIZ Y ICMP 41 1CMP EROH

ICMP EiEREHRSCEEB M
m ZEAANA

m JRES3E) (Source quench)
» Af(EiEd

» SH[

» WA (EXEM@) (Redirect)

] 11 B 25 KA BAHOR 2B BB M BOR BB/ hittps://internet.hactcm.edu.cn

120

4. PIFREFIRIZIY IcMP 41 1CMP JROE

ICMP Z$EIR SR EIEFERIAE

IP BiERRISHRTFER

WEIR 1P SRR | 1P BuBEE | 2

4 ¥

IP MIEIRES  —| ICMP ZSHIRERY

L4

ICMP ESIBSIEY S\ ICMP $B3Z00 1P B0EIE
IP $UER

ICMP f§
B 8 FH

] B2 KA BRI R R AIBA / hittps://internet.hactcm.edu.cn
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4.1 ICMP R 3TRYFhE

4. PpFiEHIHR Y ICMP

FRLRIE ICMP Z R EHRIA TP ESR -
» 3 ICMP ZRIREIRAB A ICMP ZHEIRER

» BN SRR A RPTE RS EUER R # A ICMP ZEIREIRY.
» WEBAZEURIEIRREA A ICMP ZEIRERI

. gﬁﬁ%ﬁ%t@iﬁ (21127.0.0.08%0.0.0.0) HOEHEHIRAAIE ICMP ZEEREH

] 111 BE 25 A AR B IR M BOR B BL / https://internet.hactem. ec

122
4.1 ICMP $B3ZhYFhE

4. PIFREHIRIIY ICMP

ICMP 18)[a#ls XX B
» [EEIERAEE
o HENELIEAERRE—MFERIB N ENLA LA,
o WENR SR EN SRR TR ENBIEE 8 ARI% ICMP [EXEIZHRSL,
o XFMAEIR RN B RERE, LR TREG RS,
» BYERGERFEE
EREs B agic=s E B EIIES S EEZEN IR

o BEERIZIR B — 32 UAIFER, HPENRIBHAEMNI00E 1R 1H
REIHFINZI—HEZ O/,

o FEEIERSEIE BT thEZ R B E.

] 11 B 25 K2 EAROR 2B FLIBE R BRI BL / hittps:/ /intern
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4. Wﬁ}%ﬁﬂ}ﬁi’[d}i}‘( ICMP 4.2 ICMP BIRIFIE6

PING (Packet InterNet Groper)

n FSRMF N EVLZ BRNEE M,

m FA7T ICMP BIXEREEIX[EIZHRS .

» ENAEREEFRNER ICMP 89617, =E@EdEmZER TCP 3 UDP,
Traceroute

n XEUNXIRERGHEZFE, £ Windows IRERFHIX NS 2 tracert,
» FRIREGR— D HEMNEREIZ SRRV,

» ERIA P HERFA TTL 7. ICMP BYjEiIS ZEHREHRFIICMP 2253
PRAZEEIR SR CEEMI NR R B =AY ZATIRER,

124

4. PIBF=EHIHRIC Y ICMP 4.2 ICMP BORIFE6)

£/ PING TE#H{TMNEEEEMENIT
{s8F8 Traceroute T ELH 1T MREDHT

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn
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5. IPv6

IP REEXMBAZ DTN,

IPv4 HBHFFER AR

w 3201 €2 B, IANA IPv4 (9 32 (il BEFER,

» SHIX EEXIHEUE S Bt R SA IR,

» RETE 2014 - 2015 FHES(EIE T EFHAFFIRADE 1Pv4 it
MR ARRIENE

» RABEBEAMUESEIOHRAR P, B IPv6,

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn

126
5. IPv6 5.1 IPv6 RUELAEER
IPV6 SAFEEZAIEE, (BEIMYEIREEIT PDU FRA0HE,
YU RBIREE PDU A, (BASIEEEFSIRIRIR—&i

IPv6 F9EEZL,:
1 EXAYHELEES(E],
o IPve EHBHEM IPv4 B9 32 fi7 1 KET 128 {3,
2. ¥ERHUEEIRGEN,
3. RIENEEREIC,
o IPv6 X TIFZaEf REER.
4. BUHBIIEIN,
o IPv6 IFEIRIREEBIEIRMEHIES, HEAMEE &I+,

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn
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5.1 IPv6 RIEAEER

5. IPv6

IPve FOEZEL{L:
5. FOVFRIMNAREEY FE,
6. XFFRDIREIA (RIEzmIECE)
o IPve A~FZEER DHCP,
7. EFRIRAOTS B,
o IPv6 STIFSLATIMGEER, RIE—EiIH mfOAtiERIN A,

8. IPvb BEBE 8 FTIRIFT.
o BERKELE 8 FTRIEHIE, IPv4 BERE 4 FHXIFT.

What Is IPv6?
https://info.support.huawei.com/infofinder/encyclopedia/en/IPv6.html

] 111 BE 25 A5 R B HIBE M BOR B A BL / https://inter

128
5.1 IPv6 RUEZAEER

5. IPv6

IPv6 EHEIR AR AEB D 4ER
m EAREER (base header)
m BREET (payload),

o BRI A,
o B AFER NS N REDS (extension header), BEEEHIRIS.

b IPve B
BikiEn] < [P 210 ' W 8 &
40FH ——— FEL 655 ———

JB AR mmwm s
BEZ/ it RESREY IPve $iRIRAI—ARR

] 11 B 25 K2 EAROR 2B FLIBE R BRI BL / hittps:/ /intern
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5. IPv6 5.1 1Pv6 QUEAEE

IPv6 EUEHZ A RER S 2H AL :

» Pv6 EESHKET AEER 40 =1, HARAEL,

» EEEBRRLEIAENE T, 15 IPv6 EEBIZREUR L TIRE 8 4,
® Pv6 XS ERRRY S LR BRI T 7RI RS

o HGETHEMKEFER, EAEEME | o B TTL FERSIRAMEIREIFER;
EREER 40 F75; o HUGETIMYFER, MAT— &35,
o HUETHRSZSHBIFES; o EUHTIRISTNFER;
o HETEKEFER, MAEAHT | o EHTHIFER, MmAY BE3fRLHE
KEFE; IRIIEE,
130
5. IPv6 5.1 IPv6 RUELAEER
2 0 4 12 16 24 31
A | Emm | RIS « hRA(version): 4 i, $EEATNYAY
ERHERE [F—rEe | Bhsms) BRAS, X IPV6 iZFERRE 6,
B . — - @83 (traffic class): 8 iz, AT
N C - KRR IPV6 HIRBAI<TIERE
giﬁ;f“ B 7 k. BRIEEHTARNEEES
B _ MHREAYSELS,
B (agm{;jn)t ] . RS (flow label): 20 7, “FR"
- RS - NFERRENELE R
N—RFIEIER, "R AR
v EREE (RE /SR
—— OTTRRES/ 568 T Ty S el o
(E64KB) . FTERTRE— RIEEEREES

40 F5RY IPve EXEEE BRI S.

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn




5. IPv6

131
5.1 IPv6 RIBFEER

i 0 4 12 16 24 31
(ha | mEms | e BET K E (payload length): 16
BREEEE [F—reEss | Besms {31, $5HA IPv6 EURIRIGEAEERIA
_ SO (ST REREEEs
T (1280) . WEBZH) |, SAEE 64 KB,
5235;;-‘5 T T—1B&EB(next header): 8 iz, 18
i i BT P4 (N RSB AT TER,
- R 4 - BBORGI(hop limiv): 8 {i. JRELE
HHEIR A HATENS EMEORS). 2R
- SETEAE SRUR IR S DR A B b
et} Jl R (TR SR BN, 1. BRI T,
(B 64KB) REG I SIRIRER,
40 F5IRAY IPV6 BAEEE
132
5. IPv6 5.1 IPv6 fUELAEER
2 o 4 12 16 24 31
W% | BEEE | Fins TEMBNE: 128 7, REUERAIALE
BHREEKE I'F—ﬁ‘EEB | BhERBRE B9 IP bk,
- _— BRgtbhE: 128 17, EEIRRAEK
wer || (128(31) . uEAY IP HBhE,
BFER
(40 B)
B Bkt _
(12843)

IPv6 &Y
B
(Z 64 KB)

3

BHERE (FEESD / HiE)

40 F{5AY IPve BAEED

i B2 K

AR B HIE R HAR BB / https:/ /internet.hactem.edu.cn
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5. IPv6 5.2 IPv6 [ R&ER

IPv6 1BRE IPv4 BHEBHIEIRAITHECERUEY REaiT, FREY REErE
IR MIRAYRLEF] B AYuLAI AR IR,

IR RITHIIS MBI REES (RE— &2 EI4h,
EMZEBNETY BESR) |, KRS 7 KRS A IERER,

£ RFC 2460 AN 7 /<MY EEE0:

m XBkIEIN n £5|
m PRARIEREE n SETEEE G
" DR = EAYu5IEIR
3 9 o B 2 KA AR B LI M B R 3 # I BA / https:/ /internet.hactcm.edu.cn
134
5. IPv6 5.3 IPv6 Httht

IPv6 EHEHRAY BRI AT AR LA =M EARSE AU 2 —:

m B3%E (unicast):
o fERINS RIBIE.

m ZHE (multicast):
0 —RXNZRABIE.

m (3% (anycast):
0 X2 IPvo IBINA—Fp=REY,
o (HENBERNLE—EITTEN, BHIRRERMI RN EPI—,
o BEERREHEEEELEERIA—,

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn
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5. IPv6 5.3 IPv6 ittt

IPv6 ¥&3CHL IPve RYENI NIRRT R T =,

— B R EEE N SHEEEIENEO,

IPv6 HBHER AT = EIECIRY,

» —NEEZSMNEONT ST LA S MBS,

» ERYHI— MR LS ERNAIZ T A B ROHBIE,

136

5. IPv6 5.3 IPv6 ikt

BESt7udshciE
m 7 IPv6 b, S MbEL 128 iz, HBIFESEIRTF 3.4 x 1038,
» AT {EHIEBRREEELE, IPve EHEE S/ #ENISE (colon hexadecimal

ST

notation, EE 7 colon hex),
n BN 6 URMERT S EGIER R, SEZBHESSMR. flu:
68E6:8C64:FFFF:FFFF:0000:1180:960A:FFFF

» NHESNSIER, SHEHFRIERY 0 i, HINE 0000 fAIFI=" 08
&, Bak 140, BN

68E6:8Co4:FFFF:FFFF:0:1180:960A:FFFF

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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5. IPv6 5.3 IPv6 ittt

SS5H7NHENE A

R

iICERIEE

0 o B 2 KA B BOAR B L M BOR B FIBA / https:/ /internet.hactem.edu.cn
138
5. IPv6 5.3 IPv6 it
s §SSTHBNIE AT LASIFEESE (zero compression), BI—&ESIELRIE

BILUA—3ESATE.

o f5En: FF05:0:0:0:0:0:0:B3 BJ&48 9 FFO5::B3
o IR AE— IR REEER—RFESE,

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 (BiEithtk) e FF01::101

0:0:0:0:0:0:0:1 (FA[Eitbiik) - 1

0:0:0:0:0:0:0:0 (KFSERktIL) —)

R b B2 KA BB B MR ECEAIBA / https:/ /internet.hactem.edu.cn
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5. IPv6

139

5.3 IPv6 bt

RO TIEFNSIERER

» ESHNHBICEARSESERRD HHEICERER, XSS IPv4 [

IPv6 RUFEHRR A5 RIB F.
o fign: 0:0:0:0:0:0:128.10.2.1
o ERZEES N ASH:  128.10.2.1
» CIDR BIR&EFRAAT R, BEUE T FMiEhl,
o En: 60 {zAYEI4R 12AB00000000CD3
o BligA: 12AB:0000:0000:CD30:0000:0000:0000:0000/60
o 5,ic 8 12AB:CD30:0:0:0:0/60 (EEH)

o 8o 12AB:0:0:CD30::/60 (EEH)
3 9 o B 2 KA AR B LI M B R 3 # I BA / https:/ /internet.hactcm.edu.cn
140
5. IPv6 5.3 IPv6 Httht
IPv6 k433
bkl iR IPv6igi%
SkigRAtEE 00..0 (128f) , {Utt—4 /128
REthE 00..1 (128f1) , {Ut—4 +1/128
SREMEHE 11111111 (8f) , THAEERD IPv4 R9—#% FF00::/8
\ 1111111010 (1047) , RIEEFIEERKM, T8 .
MR | pepm s tEEE FE80:/10

ERCS kil PR _EARPURS;, PrERMRI —FEHIRIER

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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5. IPv6 5.3 IPv6 ittt

IPv6 HbHE9>2E
= RIgERHENE
0 IXRE 16 FPHe 0 i, /S AEINES "',
o XM R BRI R BECE R — MRER P R EN SRR,
o IXEMHHUE—,
LIEZNElbiichil
o B 0:0:0:0:0:0:0:1 (32X 1) .
o {EFEFN IPv4 ROIR[SIHENE—4E,
o XM RN,

142
5. IPv6 5.3 IPv6 Httht
IPv6 #4952
n ZREHEHE

o OREFD IPv4 H9—H¥,
o IXSERE A IPV6 HEHEREIRY 1/256,
m AHbHERR BRI (Link-Local Unicast Address)
o BLERURIMEER TCP/IP 1Y, EFRBEEEEIERM L,

o EEAEX RIS CROENERR] LUERX At it T8 (S, (BT EFIEERN
ERYEfBENE(ES,

o XSRS IPV6 HEIEREIRT 1/1024,

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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5. IPv6

143

5.3 IPv6 bt

IPv6 HtiFoysE
n SEKERIEHNL
o IPv6 I —K iR 2FERER S —X,

o BRI SMTERH—ZHDIX 128 (AISRFEHBIL,
o 1RIE 2006 FRFIEZIRE RFC 4291 92, IPV6 BEHBUHAOKI S IER RIE.

ZEHbtE (128 bit)
| FRIEIE (n bit) EOIMAMG (128 - n) bit

[ ememmmEa (nbi)  FRIFRE (mbit)

EOFRRS(128 - n— m) bit

IPv6 BEtIEEI NI RIS 753

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn

5. IPv6

144

5.4 )\ IPv4 [ IPv6 iTiE

@) IPv6 IERRERAEEEHAINE, EREH %2R IPV6 FREEE

BRERE:

m [Pv6 REWRBESEEIFIAE A& IPv4 534,
m BEfZH IPvA SERIEIRIRH,

FEFhGE) IPV6 1T ERYERS

n (FREXNINAR

» [FRAEERA

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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5. |PV6 5.4 )\ IPv4 [ IPV6 iTiE
NI

» WNEE (dual stack) BIEESTEILEE IPv6 2/, F—3FoEN (SKI8H
28) EER ML, —1 IPv4 FI—1 1PV,

m TENMAREIEN (ERIRAISE) 128 IPv6/IPv4, EBBEREATESFM IP it
— IPv6 H#EHEFO—™ IPv4 HBiIE,

n WAL EHERD IPv6 EHEERIERA IPve Bk, A0 IPv4 EALEER
FRA IPv4 ik,

n fRIE DNS IX[EIRIHHESERIRT LABBE R 1Pv4 HEHEAZ IPV6 ek,

T+ B 25 A% EHOR 52 B FE R HOR B3 ATBA / hittps:/ /internet.hactem.edu.cn
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5_ |PV6 5.4 M IPv4 [ IPv6 iTiE
I3
B
iERE
[P J[_Pve_|
HERREFLT
Fl IPv4 45 Zl IPv6 R

IPv6/IPv4 IRt E (EKEEEER)

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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5. IPv6 5.4 J\ IPv4 [ IPV6 iiE
RN TN
IPv6 IPv6/1Pv4 IPv4 IPv4 IPv6/IPv4 IPv6
A B C D E F
L] ﬁ @ mﬁ . ]
1 1
RIES: X | g miw: A ||| HES:X
iEitehE: A ! b R | iEitehiE: A
Bt F ! Baitit: F Erbitehit: F : Bt F
...... 1 1 ccecee
| sEEs wiggs ||
AR [ . BiEERS
: IPv4 £ IPv4 3iEiR :
1Pv6 PDU 1Pv4 RIS 1Pv6 PDU
{EMAEHEITI IPv4 Zl] IPv6 BOiZE
3 9 o B 2 KA AR B LI M B R 3 # I BA / https:/ /internet.hactcm.edu.cn
148
5. IPv6 5.4 ]\ IPV4 [ IPV6 i

BESEEFEN
m 7E IPvO EURIREEN IPv4 RILERS, 1T IPve BUEIRETIRA IPv4 EUEHR,
Y IPV6 EURIRTRL T 1Pv4 HIRIRAOEIRERS

n 2 IPv4 EUEIRESTT IPv4 RZShRIBRERT, BICEUERRD (RIESKRAY IPvo £
falk) REGEMRY IPV6 i,

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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5. IPv6 5.4 M IPv4 [ IPv6 i3

WihisE Wil
IPvé 1Pv6/IPv4 IPv4 IPv4 IPv6/IPv4 1Pv6

B C D E F
— —_— . =P — ) —
. S S ]

IPv4 RI4§

Bt A iEitehE: A
Biyiteht: F Byithiit: F

IPv6 IPv6
HiER HiEik

IPv4 BB IPv4 ¥iE1R
IPv4 FI&E

#iEansy

IPv6 PDU

EEaRs:

IPv6 PDU

]
1
1
|
1
Erbitihit: F '
1
1
1
1
1
1

m
]
&
=3
-

EAREEREAR BT IPv4 E 1Pv6 ROiE

T+ B 25 A% EHOR 52 B FE R HOR B3 ATBA / hittps:/ /internet.hactem.edu.cn
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5. IPv6 5.5 ICMPv6

ICMPV6

m Pv6 B NRIEEUERAID 523510, BEEAMPAVIRRSE I fe X R EUER,
m IPv6 UFEBEFA ICMP KRIE—EHZEEES, FHRRATRS ICMPV6,

n HEHEERATIDON ARP FOMIFREBEIRHMY IGMP MY AITHEEER RS TR

ICMPV6 1,
ICMP[IGMP [ ICMPv6 |
IPv4 IPv6
[ARP|
IR 4 REIRLEE kR4 6 FRAIRIEE
HRIERRARRIRIBERIELES

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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5. IPv6 5.5 ICMPv6
ICMPV6
m [CMPv6 REMHRIANNY, BRIBIRSCRIREERE, REUSE, R
HERZEBE,

m [CMPV6 IRIEIN T JUNE MR SCAITHRER: & X AUEL BN

ND (Neighbor-Discovery): $Bii&I
MLD (Multicast Listener Delivery): ZiBIFR3(T

[ [ [ |
EEEX | | EEEX | | SmEWMEX | | SERXREX
ND 11X MLD ¥

ICMPv6 1R HIS 2

] 11 B 25 KA BAHOR 2B BB M BOR BB/ hittps://internet.hactcm.edu.cn
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6. ERHEIFENY 6.1 EXBHEENEFRS

WEENERINEERKDEHNET RISHAZIENT R, MEEXZHIT
BUIMEES, KENEHRERSHZIESI, FRRDHFTREIZH
(Hop) ZBEENAERILE,
E%EEI)Jﬁ‘é%—ﬂﬂ%ﬁZ}Eﬁﬁéﬂi}ﬁéﬁ’%’éi&}%ﬁ%, M ER—FPE AL
CEN

= IXEATHRER] B Bk TR R AR LAIEIE 21880,

s RERSEMRGEERSMER, INKRKE. FEHR. SRIRENS,

] B2 KA BRI R R AIBA / hittps://internet.hactcm.edu.cn
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6. BREEFEINNY 6.1 BRIEEENE RS

BEE (Routing) ZBEEMNET RIBEMEZEIEEIHRIT RETH,

= BEPAYH . REMEENEEREN— RO LKEIEES, RIFEEERY
BROMBINHTRER), AHARIS— P ROTE,

SR E 2 XAIET
» EREEEHIRERE, EERR—MEEEE—F MR EIMER.
s BEAREENER, EEHIRNEIMETAEF M,

154

. BRENLEER MY 6.1 BXBEHENEFES

(o))

F&ETNAEAYSEIL 2 (K Se IR FR RS sl IS FRATHA L P AV ER ERZR I TRY,
MBS ZIBEN I EE:
n FRSIRERICIERIS—RIAFBIENIRMEE, SR ERmBiFER, B
T BEN SR MEARSHIZE L,
o 347588 (Static Routing)
n SRR — B BENIRERIEEE, B R ReRf tE N WK
A9, ESIERBANES:, FHHHBLERA,
o FISEEA  (Dynamic Routing)

] 11 B 25 KA EAROR 2B FLIBE R BB AL/ hittps:/ /internet

7
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6. BEREIEFEIY 6.1 BRIEHEENEFES

FHIRE
» SRR TFECERIIRE, TENBE/NESEME,
» FFSIRERVECEEIEEL R B R,
n BHSIHANTRE
o FEE: HOREFEEERFNHITEREE,

o BAREEEAE: HEBATSBEMSIUAINEREERAPRSE ML,
ERSEERN.

o AHBEES: FSBRESREMEN, ToBSEEMKMES,
o BRIt BSIENEIERAEEE TSR TIEE, TMREHREEREA,

] 11 B 25 KA BAHOR 2B BB M BOR BB/ hittps://internet.hactcm.edu.cn
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6. ERHEIFENY 6.1 EXBHEENEFRS

FIRHE

» SHSHSEHBARARYIEER T AIRA BRI,

. ﬁ;@ﬁ HEREIBAIRIERICR T, S ERIMER MR BIERA MR
=HYo

» NRFECE TEARE —WENER S RA0EHSIRE, WIERARFSIRE,
RESHSRENTAN, F2EEEbIRE,

n BHSIREH—RESHURE RV NEWEING, FRAEXFERES, MEEE
R TIBRH T BREIAINGN, BEIREIEHIIBRER.

] B2 KA BRI R R AIBA / hittps://internet.hactcm.edu.cn
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6. BEREIEFEIY 6.1 BXBHEENEIHS

SNASERER
m ST RGARBRITIHMKL, BT RIS, BMEEMRIREE T,
BESXAENRE. EEBMFEAIEISEE,

] B 2 KA BRI M R % AIBA / https://internet.hactcm.edu.cn
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6. ERHEIFENY 6.1 EXBHEENEFRS

SRR =
= BEhER:
o IRAHEEEGA TISIERNNG, BEBEERERIIMLEG, NISHSEES B4
R EEEENREERE BRI,
n BEhiFEE:
0 HREERRENE, ISEENUABBIRIER SR MENI (R IERERIN, FHiRT

SRS ERERIN,
s BiESE:
o %ﬁﬁ%aﬂﬁju&*@%ﬁ%ﬂﬂ%ﬂﬁﬁ@%, LUEN AT SR NEERIEEY, R AIEISIEH
I,

= EEERNEREH
o IR PRSI ERIENSIE M= Bl E R OIEIR AR, hHES BRI EEZRIT,

] 11 B 25 KA EAROR 2B FLIBE R BRI B/ hittps:/ /internet.hacter

n.edu.cn
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6' Eg E&Eiﬂ}iy 6.1 BXEHEFHNEFHE

SN EHAVT R
m {XATAE RIS BRYRS FRER TR

o BRSES E R A A EIA BR TS sR AR A R R,
» REIESEETRS

o ISERRIEFTRBNEENAR D AARREZEE, WRIP, OSPF. EIGRP, IS-IS,
BGPZ:,

o ;gi’giﬂ?&ﬂ%Hﬂfﬂ\iﬁliﬁﬁiiﬁﬁﬁﬁ’ﬂmé%ﬁ\iﬁm—ﬁ, HETREN, BRXFENE

3 e 24 K B BRI R B3 AIBA / hittps:/ /internet.hactem.

edu.cn

IREREENYEFREEEFERENAE

e @ ® & @

t BRAEEE — »ééééé
A A A

) o= - B H B E
I 1o P PoL i

-

0 B 2 R B B FLI I B R HIBA / hittps://internet.hactem. ed

du.cn
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6. BREEFEINNY 6.1 BRIEEENE RS

HEREEEA
» PREAEERIMYEO O RISHEE, BB OMEERRGEEESTNSIE.
= BEASANEERERE

o AR R IEHITNSEEN.

o EAEITE LR,

o EARAGERIBERMIMETINIEN, XHER, BEEEN.

o BER R AT,

o EARL2AFH,

o SIENRRER.

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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6. ERHEIFENY 6.1 EXBHEENEFRS

ER{EIH
» NEAE—FEIIRIERAEL,
s B RE REEEEN T E— T EE R MEHIRGIEEE,
» SOARAORSERIEIREER, MRS TFIEENEE,
n EAIEFEE N IEEESZRER
0 BEERE R M RIETE 4t EE TERVEER,
o EAEFENINETEE NN, MXMHTHENTESLME,

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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6. BREEFEINNY 6.1 HRIBHEENESHES

7 ERAIIR IR
» S MAIAEIRE A,

o WNRILFFERIIR RS AERTE RIS EAFEIA, NIXMIREFRGIFER, 12
SR K TERTIE,

o FTEIX LR 88 2 B3 RS B BRI S St = (F RS WAV S 9L RS 18,
» BEXOSRABEIEMNAY (RIEhSHY) © o mIUES RN,

o HR 2 NER:

0 BIAR S BIVES IR ok IRk AIERE (interdomain routing),

o BIARFNEPIOREAIER o AR AIEE (intradomain routing),

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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6. ERHEIFENY 6.1 EXBHEENEFRS

Hia& 4% (Autonomous System, AS)
m ARG AS IENX:

nm?‘ BRAREETANFSWEE, PN IRARS, MIXLRBREER—E
IBRGNEBRIEENMYAIHENES.

o B AS JEfE AS RIMEAIR— PR —AOFI— AR FRIEF RIS,
 WEIGRS AS FUENZRIE FEAYEL:

o RE— AS AT SMAMBARENNNES, BEZE—1 AS XHEM
AS RIHAIR— BRI — S RIS R,

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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6. BREEFEINNY 6.1 BRIEEENE RS

R BiARSG

£ T A4

R4
= HES HiaR#

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn

166

6. ERHEIFENY 6.1 EXBHEENEFRS

BEXRIBIFR A SIS FHIEEMN
m AEBRIKINY IGP (Interior Gateway Protocol) : IRP
o A—BIRR G M BN EBRIIR BEEY.
o BRTXEIEHIERNERERS, ARIPFIOSPHNY,
m SNSRI MY EGP (External Gateway Protocol) : ERP

o HREMBERSAETRIBAR ST, SERREEI— T BIaRZANLFRET,
NFEEER—IMMCRBRISREESEEI S — T BERERSET, XENNNELZE
HMEBRIHMYEGP,

o MBI T BRI AR Z AIEBGP-4,

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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6' Eg mii‘;iﬂﬁy 6.2 PIERRIKHHY RIP

CRIASF IR PR A SE RS FRIZE NN

[ EER IR IR }

[ —_. } {9 P }

PIEBRIXEY (IGP) MEBRIKY (EGP)
BEEmE HERRIRTS BERSE
(Distance Vector) (Link State) (path vector)

I a s

T+ B 25 A% EHOR 52 B FE R HOR B3 ATBA / hittps:/ /internet.hactem.edu.cn
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6. ERHEIFENY 6.1 EXBHEENEFRS

BRI RO A SIS FR SN
ERRS A EARSE B
R, FRONEBRISE I R,

BRI >e mREEEY
(4N OSPF)

FEPIBRRIK MY
(%0 RIP)

TBERFZ BAYES FERHI BIER %R (interdomain routing)
TBRFPIERAYES FIE R PO ER ISR (intradomain routing)

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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G'Egﬂhﬁﬁﬁgﬁbﬂu 6.2 PIERRIKHHY RIP

[ o }

{ —_—__ } [ R }

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

)

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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6. BRERIEIFINIY 6.2 B RP

EH{SEMY (Routing Information Protocol, RIP) 2REEM MY IGP
FER SR 2 (FERATNY,

n RIP 2—MoHmHNETIEEQEMNREAEEN, SEFRAITREDN,

m RIP ZERURE: 5,

m RIP ERMNEPIE N IEREEEZLF N EE SR EtE— P BRIMEAIIE
BioH,

[MZERREE, —MERARRBIZER, FEBREESER.

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn
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6' Eg mi&;%td}iy 6.2 PIERRIKHHY RIP

RIP X3"RERS"HIEN -

= NERHRREIEEERAIMNERIERS = 1,

» IEEEERHFEEERAINERIEE = FTEidAIIRMeEE + 1.

» RIPERAY EERS AR BEEL" (hop count), BT — P i&HRE, BREELINT.
IFIREH = "IEESAT AR,

» RERE = "IEE&E AVIRH.

n —FRERZSREEE 15 N RHR.

» "IEEMIRAEN 16 FEMEXR TR,

m RIP REEAEM MMEZ BRI (EAZSRIEE, RISFIEE&E AIKBE,

] 11 B 25 KA BAHOR 2B BB M BOR BB/ hittps://internet.hactcm.edu.cn
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6. BRERIEIFINIY 6.2 B RP

RIP F9="MFra:

» (UAIAESBRE RS TIR{E B,

» SHEHIEE R LHIARHSEAIEN2EMES, RIECHREE.

s ZEEHNEERARIREHEE, fiin, SMF30%, AEKHEREKEIR
BHEEBHEMmE.

= SREIRING TR, BEERR R AT R SPER F RSB A AN U RO

B/So

] B2 KA BRI R R AIBA / hittps://internet.hactcm.edu.cn
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6' Eg mi&;%td}iy 6.2 PIERRIKHHY RIP

e AV
n 555 WERSHERINIFFA TR, BeaR e,

A BEBGLTEREEOREES, ERELNI,

n A S BB BRI BRI MR B R E S,
" LIS SUEPRENE, FEOBRERANSMESASAREPE
A— B REIE R F— BB AIALE.

= RIP BOISER(convergence)igizgett, BITEETATSHTANILSENSEIEN
HOR B E SIS,

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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6. BRERIEIFINIY 6.2 B RP

RIP IRHIZRMEEEEFEHAN
» RIP BAENTEEER: BIINME. BEEEE). Tt
=]: 5] T BEE (8 T—Bkitbilt

m PEEREREHAIN
o (ERIEEEER AR LRSS BRINEHIREERE.

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn
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6. BRERIEEIY

175
6.2 PIERRIKHHY RIP

IEEOE8E:
» XS MELBIEBRE

(RIREHBUEDY X) AIXTHRAT RIP #R3C, BRERS:

o (EMRIP HIPRIPFEINE (RIEEHE) © B TR FRPAMbUERRNCY X, F

IERTERY IR FERRYEND 1.

o IHEMLERI RIP R FHIE—TIE, EELUITER:
BIREETLAENMEN, NIEZRSFIEIEEETR, 51

EIRHEERTWE N (T —BkigHzEN X, NA

R E B RREEETIIRE, SN

EWEIRE PROIER/ T IRERZRPAVIERE, NAKEITE BHREHEZETIRE, SN

FABAH,

o & 3 DIPERKEITEYRIRARAYE IR EER,
28, BIKIEEEN 16 RRAAR)

IR

@
ﬁ:l

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn

N ILARSRER BT AN PIIATR R

6. BRI

176
6.2 FERRIXHY RIP

EEREE
n EEEM:

o Bellman-Ford &% (g Ford-Fulkerson &%) ,

n BiEES:

0iR X 2ER A B B BIRIEIRIE LAI— M SR,

0 BB A-B IRARERISE A—X 0 X—B, ME—ERKRE A—X F1 X-B tB&E5

PIRER A B X FI55< X B B IR,

@ RAEIRE

\.
J

B B

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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6' Eg mi&;;ty}iy 6.2 PIERRIKHHY RIP

IR [E3RER.

m RIP YIEEEXFRIFTE IR ERAI B CROME B M T SRR RE S,
FAMERERARE, FENE— P EBRBIE—ENNENEREER
2Ry (BIBEEERD)

» EAFTERIREREEEAE T BN ERRSGNERBHESR, BHTE—
NRHERAERE, SfiIRRHEFBERE.

0 P BE 2 OF A AR S BE EIR I BOR 8% FIBA / https://internet.hactcm.edu.cn
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6. BRERIEIFINIY 6.2 B RP

(5] Ex3EH=S R6 Bk 4-8(a) FIRRIIEHEE. MEINEHEBERERS R4 LRAIEH
EHIER, W& 4-8(b) Fix. iXEHMIEHES R6 AUERAR.

7 4-8(a) IRHIZE R AOEREAR 7 4-8(b) R4 RZRMIZHEHIES
BRI Jis) T—BkEEEES Sl EE] i) T—BkERERE
Net2 3 R, Net1 3 R
Net3 4 Rs Net2 4 R,
Net3 1 B

l® IR +1, (ERT—Rbitit

%4-8(d) BEmE R EFEEEE O £ 4-8(0) IEREIE 4-8(b)
Bawas | fE | TR B | B | ks
Net! 4 Ry Netl 4 R,
Net2 > Ry Net2 5 R,
Net 2 Ry Net3 2 Ry

] PE 25 FAS R B DM BOR BB/ https:/ /internet.hactem.edu.cn




6. BRERIEFEIY
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6.2 ERRIKHHY RIP

MBI ITICEE6): BT,

IR

Cc RIP C RIP Netl: ;8E#ER, A%
MN:ZB?J *f* MNeiB‘J :E ) NetZ fRR T B, HiR

Net3: —S#fls, 1200

N B o | N 0 Net6: FRIRIF—Bk, FRta, &

Nets 3 (o Net8: RERIT—BE, BEHER, 73

Net9 5 Net9 6 Neto: RERIT—BE, SMA, 7

IBBSHE 1 FREEES
Net1 7 A
Net2 2 C
Net6 8 Fl=> | =mgE g
Net8 4 E -
Net9 4 F
] e B 24 KA AR B LI R HE AR 3 HIBA / https://internet.hactcm.edu.cn
180
\)
6- E% E&EW}B‘ 6.2 FERRIXHY RIP
RIP2 WX AIHRITAET 45t
HAHERRRRE | BSEImC
471 L) carl ﬁrﬂfﬁ‘%
[ ®¢ [ A& | who | Edai s (Zgé%ﬁf)
T—HkEEE=RhiL B 2549
#58 (1-16)
f |Em s RIP2 373553 i 38
) EIiE$% CIDR, iRfitfe
[— RIP IR § HOEER, ISR,

IP
= am

UDP FIFP#IER —

IP #iiEH

i 7 R 2

RIP2 RS FAfEF
UDP f&i%
{#F UDP #%0 520,

RFAR KA 2B FB R BB AL/ hittps:/ /internet.hac

tem.edu.cn
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6' Eg mi&;%td}iy 6.2 PIERRIKHHY RIP

RIP2 #R3Z:
» HpY: EEAFIESE 2 DERDEMN.
» [EEED: BETMEHERER, 8MEHRESH 20 MFT,
o HOAEPRARIRAF (RFRI9HENEEER]) SFERABSRATRE AT RO,
o BEtRCEABIGRSGHISH,
o [FENERISE, FEHENMESHIE, 2 MWERYF M. T—BkESmERsieLL

NEIREERIEEE,
182
6. E%E&E‘w}iy 6.2 FIEBRISEHNY RIP
RIP2 232 :
» — RIPIRMRZATEIE 25 A, B RIP IRXHISEAKER 4+20

x25=504 =75, WiEBY, ©MEBA—1 RIP iR3CRIEE.
= RIP2 BB EPRIEHIINEE.
o BEALERRE, WRERBEASZ—MRBEESR (20 M) HNERFLR,
o AR EA B ANBHER, EXNRZREEBMA 24 NEHER.

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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6' Eg mii‘;iﬂﬁy 6.2 PIERRIKHHY RIP

RIP 45 = :
» 5 IFHBIEESR, TEREERE

o SMEEIEFERY, 2LSHRIRRIINEZEBIER (NER) EXEIRER
FEEEE, 1840,

LRV
o SLHIEE, FFERN.
m fRe:

o REEER. &AEBN 15 (16 FRAHIX) .
o RIRBEESNTTEIRARE, FHERAK,
o NEEEREEE, KiEgR. (1818

T+ B 25 A% EHOR 52 B FE R HOR B3 ATBA / hittps:/ /internet.hactem.edu.cn
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6- E% Eliﬁﬁﬁ}i)‘( 6.3 IERRIXIDIY OSPF

[ EEARIES IR J

{ P } [ e }
P

PIEBRIKHRY (IGP) MERRISEHHY (EGP)
BEEmE HERRIRTS BEmE
(Distance Vector) (Link State) (path vector)

s o

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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6. Eg EEI ;*fj}'lx 6.3 PIERRILININ OSPF

FREEERZEMSE (Open Shortest Path First, OSPF) 237 52fR RIP
HOFRES, FE19898FF A& kAT,

» RIERER, BXLIWRER,

m FF: 5RPE OSPF MNARE R —X/ &iizhl, MmEAFAEN.

» SRR (AT Dikstra IREAISFZIE ?é:i% SPF,

n SRADHATHERIAZSIMY (link state protocol),

m PE[FER OSPFv2,

OSPFREMNEF, HAFTREMEBHIEENMN IR SREBEMNT .
» LR b, PPERERRRSGAEMERRIEREENMNEEZ2 S ER BT,

] 11 B 25 KA BAHOR 2B BB M BOR BB/ hittps://internet.hactcm.edu.cn
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6' E% E&Eiﬂ}i& 6.3 PIERRIKHHY OSPF

OSPF MY R EBRWF L2 FE A TRVERIASIMY (Link State
Protocol) , MARGERIPEFEAVIEEE @SN,

OSPF g9=1MF&4F5:
» EAEHEZE (flooding), BIABARSKTEIAKRARKIEEE

» RIEREER SR EMFIEMIIPTE IR HERAHEIRRES, B /\%Ft%EE%%ﬁE
FERIEBDES.

o HEEPARS . IRBAARE ER AN LS FRERAEB, LAKIZHESAIE S (metric),

» SHENSAKETHEER—ERAIE (3001) |, ez BiiZiEmpr
BREBARAELES.

] B2 KA BRI R R AIBA / hittps://internet.hactcm.edu.cn
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6' Eg Ei&;%td}iy 6.3 PIERRIKHHY OSPF

HERRIRASEUBE (Link-state Database)
» AFHEHSEZIEMIEIRRSES, Rt BNEHES R aE
T PMERINSEIEE.
n XNEIRELR EREENAEINEDE, EREEMEERRE Y (IXFR
NEEERSEIRENRS)
» B EEHEES R RIASEIREFRIEUERER ChIKHZE
o fIgn, ERDikstrafVEIEIEARRAE L, TEEHECHERARE,
o SERRSEUR R IR TEST, R At BT HEIERE.

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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6- E% E&Eﬁ]’i}l 6.3 IERRIXIDIY OSPF

OSPF Xig;, (area) :

» AT EOSPFEEE AT HUERAMIME, OSPF E— 1 BIaEstBLIo haT
NE/NISERE, MEXIT,

n H—PMXIEEE— 32 MAIXEFREE (AasHiHEER) .

 XIFHABERK, E— XA RS ABIT2001,

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn
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r

BiaR4% AS
FFXiH 0.0.0.0 5
H
it
S|
&
=
=
Y
Xiif 0.0.0.1
Xifih R igMzE ABR
R-3 R-4 R-7
FF M BR (backbone router)
R-3 R-4 R-5 R-6 R-7
BiaRRNFEEMEF ASBR i 0.0.0.2
(AS border router)
L R-6 )
190
6. IR EIEFEEHHY 63 IR OSPF

OSPF X3 i {LmFIER = :
LIy =
o DT EANMNE FRBES.
o BT BEHPIIRSEHE.

o0 IRMEBAIMRIBEZ T,
o fi OSPF #MXEMEZRT

PERRIS EiRRIaFL :
EE— KB AR IR IR H
ERAIBEEAKR,
fifE OSPF 1HiXBESEFITHL
RIRARIBIGRGF.

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn
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6' Eg Ei&;%td}iy 6.3 PIERRIKHHY OSPF

OSPF %53 BIS MU =R = -
n B
o X T AREIZEAERI S AR HR RIS A,
o A SEIlZ IREEN9EI9E (load balancing) .
o PTETE OSPF BXHRss (B3I BERE A £5IRIINEE,
o XFFRI R KERIFRE DTS 24mE CIDR,
032 UIFS, FSHEARINSHMT,
SEFSTEE 600 FRFEFEEES,

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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6- E% E&EW}"»‘( 6.3 IERRIXIDIY OSPF

OSPF Ry £H2EEY
m 8 [O)f® (Hello) 94H,
m BA: HUEZEHIA (Database Description) 934H,
w A3 FEIRIREIESK (Link State Request) 734H,
w KR4 SERIRSEEST (Link State Update) 5348,
o B2 AN M E LRSS,
m A5 EERIRASHBIA (Link State Acknowledgment) 434H,

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn




6. BRERIEEIY

193

6.3 MIERRIXHY OSPF

OSPF #E1R :

m OSPF M RIEEIRIRE

o AR ISEESRYE

—a—1
BlEE,

o MRRRIEIER D F &I,

DREEIEIRRRERL—,

» OSPF A3 UDP , MZEEA P #EREE,

TR FRAVEIER, M MIRIRMLAEE,

30 1 e B 2 KA BB B LI I B R 3 #AIBA / hittps:/ /internet.hactc
194
A AS\}
= B .
6. nmlﬁ =|=’rﬂ}1)( 6.3 PIZRRISEHNN OSPF
OSPF #IEHR . w o 8 16 31
L x @ | 5 E KB
B B 8% i R &
X & B ] &
i % | 5 % ®
% ]
&5 2
IP RS — 2455
f- Vi
4o \ OSPFAYEES| XA ERASMOSPFHE
<= | IPEUEIRESD OSPF 45¢H

e P HER

] T PE 25 P4 R B IR W BOR S T BA
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6' Eg mi&;%td}iy 6.3 PIERRIKHHY OSPF

OSPF T{rigi2
m 51 WERILTIIA,
o 1B4REEFRSE AR 10 MShEss e —RIaRS A,
0 &7 40 R BWEIEMESRIS R ARIIaNESE, NEHARIZIESHER
RENAH,
n 52 EEMRIRSEHURRE.
o @ EREIERRIEIS RS EIRENN S 2,
o FNEIS RS FHZR MU= SBERAY (fully adjacent) BEFAZE,
0 FEELMENIHE: RATYIE SR, BEMIRSHIEESEX

E—3
196
6- E% E&Eﬁ]’i}l 6.3 IERRIXIDIY OSPF
OSPF T{Fidf2

m 553 ERTIRIRRT.

o REREEINERELZN, BESEIEREIINEERDE, RETENZIED
LM EFTHERINS,

o MIREREEINSEIEE S 2 MAPRSHRIFT—, OSPFIZHlE: SEis—RATE,
30 %, ERIFTIREYREPRIERINE.

o OSPF SERINS RIS MBI, SENEERMATEFTEREAR, FitEE
EXPIARARART, OSPF X ELLIEBEEMN RIP 1152,

o OSPFIRB"NHEERESIE R, WEERER,

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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6. BRERIEEIY

197
6.3 PIERRIKHHY OSPF

OSPF TE13%2:
—————————————— |
Eﬁﬁ%\*& % i %
LI
E J = =11
"""""""""""""""" siEmg
SRR
— .
IRRIEURERIREE prae———
SRR
e T
BN RS HERRIRTS T
1 IR
""""""""""""""""""" A A B A SRS AR HEID, | bt/ internet.hac
198
6. ERHEIFENY 6.4 SEBRBSENY BGP

[

EEARIES IR J

{ e

IEEEE

oIz P
PIEBRIKHRY (IGP) SPERRIEY (EGP)
HERRIRTS BEmE
(Link State) (path vector)

(Distance Vector)

s

C@m (e

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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6' Eg m i&;%td}iy 6.4 JMERRIKHY BGP

BTN BGP BA R BIaRFAIIE e Z B HRIS S BRI,
BGP &R A 22006518 &M BGP-4,

m BGP 4P hRA, BOIRFC 4271 ~ 4278,

= ATEREL, BER BGP-4 5 BGP,

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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6- E% E &EW}B‘( 6.4 JMERRIKIHY BGP

BGP 9= FEE4EF =
n AFEEES AS ZEIREIER,
n HEERISRIERH —SEEERIABRINME BVIRIFAIIEEH (FaEEBF) |
MBS —&RERA.
o ESMNIERK, (H15EAR S B RHIEREIER M.,
SHTFEARAZ ANKEEE, BEIRSERMERTIISLN,
o BB R Gt2 [BRYE REREVINE EE IR,
L REEEVIRE AS B, EIEXIRAEET S E R EE AT,
R BIRRMIERTE AS 2SR BRI (28,
» KA TRZMEE (path vector) BRERTEREIDN,

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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6' Eg m i&;%td}iy 6.4 JMERRIKHY BGP

BGP &=#& (BGP speaker)
» GPEBRFEREE DN IEHEEENZBIARSN BGP KE&" .
m P BGP A=&E BT — " HEZMEERT IR,
o BGP A=&0JLIZ BGP 1852 8Hes, teJLIFE,
BGP A=& BGP R=&

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn

202
BGP K=& BGP X=&

FEAS ZjEl, BGP AEETEHKAM TCP &R (iwO5/9179) £#37 BGP &iF(session), X
FhZERE N AR eBGP iEEE,

£ AS 9B, HIEEEENFR NSHEZEVRE— NBEEE (BERTCPERE) . ASH
ERFTERIEE RS ARNEERSEEN. XMIEREEIR iBGP &k,

eBGP (external BGP) i&E#&: i={T eBGP #1¥, 7ERRE AS Z[A3REEHER.

iBGP (internal BGP) i&#:: 1517 iBGP MY, & AS NEBRVERHES B3 BGP BHIER.
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IGP, iBGP fll eBGP BJXFH

eBGP eBGP eBGP
iBGP /\ iBGP /\ iBGP /\ iBGP
IGP IGP IGP IGP
AS, AS, AS; AS,
{£ AS HERIETT: {£ AS ZIaiE1T:
« POEBRIKHIMY IGP, %0 OSPF & RIP + 1Y eBGP
+ 1Y iBGP,

204

eBGP #1 iBGP

+ RA—/MiiY BGP

. (EARGRICEEL. (ERRENE. ERINRSISEETE—H.

- (BEEiEERAERRANRNARR:

* M eBGP EZRNFIHSHIRIEER, TLLBRE—1 iBGP EZAINIFR.
* M iBGP E#ERIMFIRISHBIKIER, TINERE—1 eBGP EEAINIFR.
* M iBGP EERIMFIRSHMBKIER, FeEERE—1 iIBGP EEAINIFiR.
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6' Eg m i&;%td}iy 6.4 JMERRIKHY BGP

BGP B&HH
BGP IZH = [ 8148, BGPEI% ] = [ 8148, AS-PATH, NEXT-HOP ]
‘ FIE
BGP gi%:
v {SBERIIE—FM (B CIDR igi&&®R)
nfaxE
BGP EEHANMEHER:
v BiaRREE AS-PATH
v T—#t NEXT-HOP

T+ B 25 A% EHOR 52 B FE R HOR B3 ATBA / hittps:/ /internet.hactem.edu.cn
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6- E% E iﬁﬁﬁﬁ)‘( 6.4 SpERRIZIDIY BGP
Eﬂ]ﬁ’: E-] Ellﬂ E ,E\%% AS EFif AS (transit AS)

B
3% AS (Peering AS)
AS,
— RFE —>

I k 1f
=)
HHh AS *H AS
stub AS BIARE AS stub AS

multihomed AP

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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R AS (transit AS)

tE AS, stub AS:
o LERUNE AS, IBREREAERIEE
B9 AS, sERWEREREN AS &K
| | #9954H.
. TEIEkBEHM AS MHEBEEREIS
—4* AS,
M e, B alewwee

I AS (Peering AS)

208

Zd AS (transit AS)

ZI3E AS, multihomed AS:
< K AS JURMEZEIR N HESZ D
ASs AS, FRAZIFE AS,
| - ZIAE AS TILUBIMEZR TS, —
kR, HhERTA,

AS,
« B AS THERNERM AS,

*HH AS *HH AS
stub AS SR AS stub AS
multihomed AP

3% AS (Peering AS)
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il AS (transit AS)

¥IF AS, peering AS:
© EIHBEMBIIFAD AS,
© NIF AS ZIERIXFIE AS TUIEE,

| | £k AS, transit AS:
. FEBERETANET AS.
%1 AS SimAs % AS - BT REAM AS BEEEDE,
SubAS multihomed AP SAS L R AS EREEIERH AS L,

I AS (Peering AS)

210

BGP IEEUN{AESR S IEF?

* TEEME AS-PATH 1, RAIFLIIERA AS S.
* AS3 {EEIEIRY BGP f5HRY AS-PATH REEB THC,
+ MEDHIBREIXSRIRE, MBI FIRHRAHIR.

[X, AS; AS, ASe]’/

'\[x, AS; AS]

105



6' Eg E &EW}“‘ 6.4 JMERMISEIY BGP

BGP AYEEFHIERE
B A= AS EIZ—1 AS FRIFIER X RE—RIEH, TFAESERE—,
m A= AS ElIE—1 AS FRIFIER X ANIE—SRIKH, EBYFAY BGP I8,

« FithiRIF (local preference) (EREAIIEE (EKIAME=100) ]
« AS BtEiR0\iOEEE ]
u - [ERERTERREREE (DEE AS RRERIRERD) ]
- BEHES BGP ID ¥{ESIEEH. BESMEOMIMEES/ IP ittlit, BGP ID
{EFZEEHERRY 1P it REERKR—1.
T 25 KA R B BB B RS2 FIBA / https://internet. hactem. edu.cn
212

6- Eg E &Et’j}iy 6.4 §pEBRIXINIY BGP
BGP-4 AOPUFHRIZ :

OPEN (§J7¥) - ARSEPHSE— BGP KEEHEIXR, EBERML.

UPDATE (58#) - ARESEIREANER, PRFIHEHENSRIEH,

KEEPALIVE (fRi%) « SRR HIIESE SR RSB I,

NOTIFICATION (&%) « FRREENEIRIEE,

o FERFC2918-RIZNNROUTE-REFRESHIRSZ, AsRiBREimE B S,

7 o B 2 R0 B AR B IR B RS HIBA / https://internet.hactem.edu.cn
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6. Eg EEI ;*fj}'lx 6.4 JMIBRIIY BGP

BGP #3454
F1 16 2 1
& B | kE (x|
ik
(BGP ESOBMEE | BGP ENEMAES |
L
TP BGP 7 |
L 4
| 1P &2 TCP 18X |
214
6. BRERIEIFINIY 65 MR
P ERERHIZEHS

» R TFENSR, BTEEMNS
= IR RN PRIXEIRE.
n IRERIEZTF: ¥RDHE,

o BERRE—MEES MIARDINZS M RO EMTEN, HESREERS
4,

o BESEMANROWEISAE, REBSHEBEAIEINGE, BixoEBNIRHEEN
E aisrmtim A ALa T —BkS BEs.

o B HSRIRRXI D AR S E, BRSO EEAE =L,

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn
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6. IHIEEINY 6.5 EREEEHOLEHY

IXF2ERY4EM -
BRI 1
3 mmE BRI s
2 % ] = ke
i 2

BAIRA t im0

2] q 4BRLE ' -

: 3 5 : bapi:|
ENIRO .t %KE RO Egji
+O 2] H st 3 2O |

] 11 B 25 KA BAHOR 2B BB M BOR BB/ hittps://internet.hactcm.edu.cn
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6. ERHEIFENY 6.5 FEHISEAILEH

PRERERAYLEH
n BPRUIREAESEE R XD AR |
o IS
o DHEERES
n IREEEEY
o IR HIERD, B O 2R B IE .

o IRERERGIEN AV ES RIREPMATEIIR RS HIRHZE, FBIfEE
TERRHIAIAESBEE FA RS SRR RIS B M BT E AP IS R

] B2 KA BRI R R AIBA / hittps://internet.hactcm.edu.cn

108



217

6. ISRV 6.5 B
IXF2ERY4EM -

» BRI EREE R XD AR |
o BRHIAEEEL D
o DEERESD

» DREREND . B=EF5EM

o SHREEHY (switching fabric): XFRDATIRALR, EfFRRIRIERLAZR (forwarding

table) XIS LAME TR,
o —fHEIANIHE

o - s
o —¢AHHIwE

] 111 BE 25 A AR B IR M BOR BB/ https://internet

hactem.

edu.cn

"BEAR" T "HRHERE" AKX

< IRIERRFIGFAFR P SUERM « RIRIRECERER, RIEMLEH
BEROERLZE. RIEACER, st RTIEERY
(S REI— ISR, BEE, FrRtMOISEHENRRR.
e RFREMIRERG L. < RENRZ R M.

B RRVINE B TeAEE RIRERTS  EAER—RNEENEHNREZT
FHER, F—1TLABENEE] —Bk (F IP #HERA) AORRE.,

XA B RO LR i AR L8
MAC H#EHHER (0 TF—HEHILLR
PatELE) AIBRET.

218
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6. IHIEEINY 6.5 EREEEHOLEHY

4 N XS 28 DUEIRY 2 2HAONEEE

» HEEIREFEMERIERE, BOEEE WS ERIBA PRI FFAIE,
R E—EAIRTIE,

BABCIRNE
RSN
A SSEHEI
& 3
e e ) SEEER | | 2
¢ o
2 ERMBER

] 11 B 25 KA BAHOR 2B BB M BOR BB/ hittps://internet.hactcm.edu.cn

220

6. ERHEIFENY 6.5 FEHISEAILEH

by i [ SREMIBIERAI D EARIRR S
» SREIEET KAV B TR, SRR EIEREE BN hE
BENEEESS, XEMIERRREZIINPLEE.

BN
LB "
o I q
2 > | LR |y £
& EoEsE 2

] B2 KA BRI R R AIBA / hittps://internet.hactcm.edu.cn
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6. BRI 1Y

221
6.5 FEH=RRYEEHS

DEEF.
 SESERERAME D HR RS A O EE N TIRTE=

NPAZRI =S B 5

ENERMOEIE, KEREEENNIISER TS E R R

=5

» IEEREEFRYEA SRS R RIS S B ERRERRE,

FIR AR AL / https://internet.hactem.edu.cn

6. BRERIEIFINIY

222
6.5 EXEHSRRYEEHS

SR
= SRRSO RIHE,

» [ERIXNHREERIED BN — M ENim &R IR g E i,

s STHIEZMEE, BRKEEEE =M
o B RS
o BER%
o B NER LA

] PR 25 KA

AR B

FIE M ARECEBA / https:/ /internet.hactcm.edu.cn
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6. BRERIEEIY

223
6.5 FEH=RRYEEHS

ATHREERS

N 0

~HH | mﬂ%

5

(a) B TAiERS (b) BLEL

] B 2 KA BRI M R % AIBA / https://internet.hactcm.edu.cn

6. BRERIEIFINIY

224
6.5 EXEHSRRYEEHS

ATHRLEND

s~ i
BiEM%
[
]

[
o, 02¥O3

(c) B EEMLS

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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6. IHIEEINY 6.5 EREEEHOLEHY

EidFiEES
| _ BRI M — SRS, FARET
! *IZHZI»D*Q BAIRSEERNRY, A AEI NN R ISR
P - 0, 2,
I gg mos . EREZERIENASEE BB, EREmE, B
L B ESHEIA BN HRONEE S,
. EGHBOSE (ZH5) HEY MASE, BAKEHSE
(a) BIITFHERS BSSEE (BDHENBNSOE TN O f0E)

—EINF M2,

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn

226

6. ERHEIFENY 6.5 FEHISEAILEH

B
HERMNBAIROBIRENSEEREET GEREE
iH0, MAREREEEETA TR
LAREFABARORERMSEIT, NHBEMR R
I3IREEN, FERANRORAESS.
EAB— I ERANDBEEBIX—5E%, FIIRA
BRIV AT AL DR AR,

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn

113



227

6. IHIEEINY 6.5 BB

[ B NREITHREENS (crossbar switch fabric)

;
| E s BEFRAEZEML (interconnection network),

2 A A | T N A\ S
=== . BE N S22, EHRTBREIIE N AMSABO N

ILD*I:I*D* AN,

LMNBOBEI— N DER, B ERERIKFESEL,
AEEBERONEESETR, WEEETESKTED
HEE, CEZOARRIXMELRH, SRLikHER

o, Yo, M 0, SR, HEERNBOHIASE,
S5 S FEMRENSIAEN, SERTLEREIET—
i B ‘ P
() BB NGO, AEXME SRR A A .
0 o B 2 KA B BOAR B L M BOR B FIBA / https:/ /internet.hactem.edu.cn

228

7.1P Zi% 7.1 1P SEWEFES

1988 £, Steve Deering B4R IP ZHEBAIREE oz
m £4& (multicast): LFTZIEAELE, e
x By Bt SEE,

WEZBE —NRRREENFE TR,

KASER
[ 90 BEHEE
ERROMBETS B
FERIE 90 NE

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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7. 1P Zi% 7.1 1P SEOESES

1988 &, Steve Deering BRIz IP S1EAIEZ, .

m Z3& (multicast): LABISiENHERE, e

s BN BRI —NZEE,

s —WEZBE —NERAEETFES LS,
RASEHN

RERE—REISHEA.

IEERRE RS A,
BEMEEEHEZENE, TRESHINE.

SSBANENERAR (MEFLERD) |
REZEHT AT Bt M E R R EE. EIEE [ElEE]

|l
@
(&)
@

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn

230

7.1P Zi% 7.1 1P SEWEFES

=ik
» B CHETZ U P 25&.
= BEXMSEERIZ B E SIS B2k SCHL,
» 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),

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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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,

] 11 BE 25 A5 AR B IR M BOR BB/ hitty

Py

7.1P Zi% 7.1 1P SHEMESES

ZIREIER
» SIBHIRIRAI—RE 1P HUERAIX A :
o BRYEIE: (8 D 35 IP bk,
o PHNFER = 2, RBBERMIREEIEDN IGMP,
n REASHRN, MRE—EREENZSBERBIFTER R,
» WSWEEIRATE ICMP Z15iR Y
o £ PING @< EHBASEINL, o
o RIS RN,

ping 224.0.0.1

0.0.1 B 32 70 ¥4

Ha&:
Ef = 0, Ek =4 (100% %K),
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7. 1P Zi% 7.2 (ERIR TR S

IANA FERILAK MHEIERAYS 24 {279 00-00-5E,
TCP/IP 1 {sE FBAILAK MRS B ELE |

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

% 00-00-5E-FF-FF-FF

IANA RZ= 1 01-00-5E-00-00-00 % 01-00-5E-7F-FF-FF (223 “Mitbilk)
TELAK N Z 1Bt

w oA, 1 48 (U EIEF, B 25 (VEREIEAE, RBEGE 23 A BIE

2%,
0 o B 2 KA B BOAR B L M BOR B FIBA / https:/ /internet.hactem.edu.cn
234
7. IP 3% 7.2 TR LRSS
X 5 MAER
:4—/>|‘
0 | 8! 16 24 31
i (1710 % 17 P 32
0 1 0 0 5 E ‘
0000000100000000 p1013110f0 | [ ] 1
EREE l«— ®% 23 fae D 2 1P it —»
48 {SILAKFtE
INEIZIBEURIRRYEN, EEE IP BX IP {thhi#{TidiE,
EARERENEFIREIBIRES.
R o B2 KA BB B HLE R B AR ECEAIBA / https: internet.hactcm.edu.cn
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7. 1P g}ﬁ 7.3 RIFREEIENIY IGMP HS I mEEEN

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

IGMP MY BILEEAE RSB _ RS ER AR EA BN LREEINSMSRE TEN 2
&8,

n SIBIREBTEENY
o (ESIRIHRENELE, ESEEERBR/IMUNMEEESRENIERR.

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn

236
7. 1P g;ﬁ 7.3 RFHASENIN IGMP FIS B mtEiy

128.56.24.31

REMSEA BINSHEA

/ 226.15.37.123

IGMP
R-1
135.88.49.21 130.12.14.51

EIlIE
226.15.37.123 _‘\"GMP

ShNEiEa
iame 226.15.37.123

ZiBH

226.15.37.123

R-2 R-3 130.12.14.41
KREMSHEA ovp 21 SMSiEE
226.15.37.123
R-4
kEMBBE REBNMSIBE

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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7. 1P g}ﬁ 7.3 RIFREEIENIY IGMP HS I mEEEN

P ZEFEZRFRIHY
n MFRBEEEINY IGMP (Internet Group Management Protocol)
n SREIREIEERIMNY
o SEIRAEEMNENEZ,
o SEERVANSHEN ZREERRAVEN (XETMEIRINTARRETWL) |
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
0 o B 2 KA B BOAR B L M BOR B FIBA / https:/ /internet.hactem.edu.cn
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7. 1P g;ﬁ 7.3 RFHASENIN IGMP FIS B mtEiy
ZHEE M-1
(A, B, C)
G N-3
ZIBE M-2
E (D, E, F)
BRENES R AR N-3 #AZEE M-1 954, EAKLE N-3 LEESEA M-1 IR R.
I B 2 KA BB B LI M B R ¥ #IBA / https:/ /internet.hactcm.edu.cn
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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)

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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7.1P Zi& 7.3 FIREEEINY IGMP

PIFREE IR IGMP
n IGMP {53 P UEIRIESEEIR S,
m £ IGMP $R3ZNE IP EERHERY 1P 3EIR.
m (B IGMP @ IP 124LARSS.
w FH:
o NE IGMP B2 — 1 EBIRAIMNY, TRENRFRMY IP B—MARERD .

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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7. |P 24K
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7.3 MFRAEENHY IGMP

IGMP TAERI 3 9P 1M ER

S1MER SE2MER
mAzEaE FigHEmRk R
EHhER
- Host1  Host-2  Host-3 =
. ost- ost- ost- R t:
SBIMER: masEa u;£°;z4.1.1.1o

A

EZETE

1 BEDENINASEAERN, ZENRSBANZSEIIRE IGMP i3, HEE

CEMIZAERIPLR.

2. RRIZIBIEMHUE] IGMP IR G, KBEMRKIRICRLEEM FRIEMZSE

FERZS,
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Host-1 Host-2 Host-3 Report:
A 224.1.1.10

&

Query: f
BENESEEA?

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,

244

7.1P Zi& 7.3 FIREEEINY IGMP

IGMP RAEBAI—LEABIE, LUBRIBINIKETTIE
= FTEBREENMER P 2.
o REBARE, HEEMSEREX,
= JIPTBHIARRE—MEREERNBIEIRY.
o BUABIRRES 125 WRIE—IR,
» SE— ML CERE S ZEIRMRETT, SREMERUhIEEEPRI—
RIRBENAIPLRKF .

] B2 KA BRI R R AIBA / hittps://internet.hactcm.edu.cn
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7.1P Zi& 7.3 MIGEEIEINY IGMP

IGMP SRABHI—LL BRSNS, LI B TS
m SEUEAL,

o ;il_ IGMP ROEIEiRZHFBE— 1 4UE N, EER— 1 &IKIMAATE (FUAMEXR 10
l/\) o

o SRR, EHE 0 B N ZEMYIEEAEBNPAFREISHIITE, 5—aE
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,

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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7.1P Zi& 7.4 SHEEHEEEIN

ZIBI IR

n [P ZIEMINERENIRE, B2 EBIRAEENYERITEN.
» EESEIRES, P SEEAPIIRREDNSLIUR,

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

n F—MERE, WAENRSEEETENSEE RN,

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn
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7.1P Zi& 7.4 SEEBEENY

SIBE ISR A S EEURIRI R =M%
n 2 550RR
0 EETR/NNZEE, FiBAMmRIEARBEN BB,
o FHERY, AR SBEHEREALZNGE (XME &) .
o R HEF, RERBEE#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,

3 9 o B 2 KA AR B LI M B R 3 # I BA / https:/ /internet.hactcm.edu.cn
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7.1P Zi& 7.4 SHEEHEEEIN

SRR IGIRAR A SEAIRRI =MD A:
m EERAR (tunneling)
o B AR ER T2 EANVEEIIE HROHIIER.

A ES ]

W

—— SIESUER
[ ] wE | m N, 70m N, s R

¥
«IEEN B B’ | meirnimTaosE P iRk
15 |P KRR

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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7.1P Zi& 7.4 SEEBEENY

ZIRIEAIRRE R A ZREIEIRI R =M A
» EFRORRTIRAR
o WFESBANA/IMER A EEREHATERE S,
o WE—NSEA G I8E—MZ0 (core) 1&g, FLATTRI IP SiEiit,

o OIS ARRHRIRATE I AY 2 F5 2 XN T 25E G AR AN (eUIgH
FARTIR) -
AP SEARIRERN, AN (R, 4) ASHE—REER.
MR TR, TR,

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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7.1P Zi& 7.4 SHEEHEEEIN

SRS R SRR =M%
» EFRORRIRAR
o AIRE— MR R B OBHERAKEEER, At drE— 1 IEH
HHENEEHRS,
o BEIRIRENASIN Y 2484 G AIIRHRE R2 B, R2 pAIBX M EUER.
IS 1 R SRR, RO GBI, R2 5 G IMRHAISN SR

IR R R HRIHIRRZ—MERIASEA G IEER, R2 BUEX MEENEIEHRKAT, A
BERARE R A SEHIRRAIEIA.

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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7.1P Zi& 7.4 SEEBEENY

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

o MY X ZIE-FHiF AL PIM-SM (Protocol Independent Multicast-Sparse
Mode) .
ME—PR A BEBARATER— M.
o PN TXZIE-ZE AT PIM-DM (Protocol Independent Multicast-Dense Mode)

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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8. VPN #1 NAT 8.1 MM VPN

FT IP #BUFRYRER, — PWIMIBEISESEIRY IP bl & Eim/ N T2
YR BRIENEL,

FRFBERNANMRZE, — MIMAEHAEZERERIEIEAE
HNEBRIELER I,

REA— MRS EILBEHBESRA TCP/IP 1Y, BBRANERN
Eﬂﬂﬂ‘ﬁzﬁﬁéﬁﬁﬂiﬂ@ WERMERRIT EVLH A ABRAY BT o EH 1P

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn
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8. VPN 1 NAT 8.1 EAEHIN VPN

B IE SR IEIE

m ANHEMBAE . (NENMRERERRY 1P i, STLABAYMBTOE, MAEE
L EEXNAE RIS,
m £kibHE SBRE—RY P Hbit, YRE BN E IR MRS,
n ESERSE:
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,

I e R 2 K B B LR R EF HIBA / hittps://internet.hactem

edu.cn
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8. VPN #] NAT 8.1 EIEFIN VPN

At 52 kit
o RFC 1918 1888 7 —LEE At (private address),

(1) 10.0.0.0 %J 10.255.255.255

A%, ig}10.0.0.0/8, ¥R 24 {itk

(2) 172.16.0.0 F 172.31.255.255

B3, =ig}172.16.0.0/12, X#R7 20 iR

(3) 192.168.0.0 % 192.168.255.255

C3%, ©%ig}9192.168.0.0/16, X3} 16 fiitk

P B 2 KA AR B FOBE R B AR ## AIBA / hittps:/ /internet.hactem.ed

du.cn
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8. VPN Fl1 NAT 8.1 ISR VPN
ZHMN
« RAEEHA P OB ERMET NS AEEM A AR, e, 5
Y& M,

» FAXLE AU EATIREMER, €/ IP BRI S At

(reusable address),

256

8. VPN #1 NAT 8.1 MM VPN

RELERR VPN
n MARBNEEMNENAT WO ERMNZ BRNEEHEIIR, SIHFIERMNIR
BREMIERMVPN (Virtual Private Network),
TN EEAXINEZE SN EN BT IWIRERNEE, mA 28
FAOMLEIMEARNAT EABEE.
o EBIVERRNTFGRE BEfREFHAR, EANEHSEHEIEFEREEES,
MVPNRZRENR EFIEIEAEBN—E,

] 11 B 25 K2 EAHOR 2B FLBE R BRI B/ hittps:/ /internet.hactem.edu.cn
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8. VPN Fl1 NAT 8.1 ISR VPN

FEHIE M VPN Ata5E 75X

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

s —MMEEEZECHY VPN St BRIE— MIPRIESLE | AR ARG
FHITEE, FEE— MDA VPN REEFIEEMIDATRIMBIL,

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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8. VPN #1 NAT 8.1 MM VPN

REFAE R VPN ROSLIE . EFRRERAR

___________________________ 2ERitbhE e
‘./ N\ 5

(- 125.1.2.3! 1194.4.5.6 B i

Host l ' =1:5370] ! H
ost- + t Host-2 1
10.1.0.1 ‘:Ii : : l;li 10202 |
R : {ERRERAR i R-2 i

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

- -

AHERILE N-1 10.1.0.0

e ————————————

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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8. VPN Fl1 NAT 8.1 ISR VPN
REFAE B VPN RUSEIL: EFRRERA
iEdhE: 125.1.2.3
[ IZERIM X B Y BOPIRRECIRIE | Blfbittt: 194.4.5.6
v
[ osismaosizass | BIRRERR >

( \

! |;| 125.1.2.3}

- ¥ Sl | =
i 10101 LI e i
:
1
1
1
1
1

(
1
1
i i
H H Host-2
E : ‘:Ii 10.2.0.2
Rt : ERREEA : P
- . |
1 1
1 1
1 1
1 1

-
AFitupiLg N-1 10.1.0.0

T 1 B 25 A% R 5B HE R BRSO ATBA / hittps:/ /internet.hactem.edu.cn
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8. VPN #1 NAT 8.1 EIEFIN VPN

REXKX intranet F09MEXXY extranet
n HETF TCP/IP 19X,

= BBE7] A 0 B BIRBRILE AR RIS R VPN MARAWERR (intranet), 2R
#817 A 70 B #RAER—MIERIAER,

» EAEFIEMBAYS NG EIEE I ROEIAE FAMVPN XFRJ9SMNEXRI (extranet),
___________________________ LS T,
i{ (- 125.1.2.32/ \i‘194.4.5.6 B i
e D OG- - O 5
1 R-1 1 1 R-2 1
: L : i - i

AitapLg N-1 10.1.0.0

130



261
8. VPN Fl1 NAT 8.1 ISR VPN
IR VPN
» R VPN (remote access VPN) BILUEEINBREIR TIAEABIMESH

» M TARRIR TIRSIENTEN, MIEAERT PC HHhAY VPN B4RITE
RTHY PCHFIRBRIENZIEEIZ VPN BRiE,

m SMER T SREBENRSERERN, [ITNBEIFEHMIERAENERRY

RHEPILE,
262
8. VPN #1 NAT 8.1 MM VPN
IR VPN
n TN EE 1T 09 E R E R,

» 1996F1H23AESRES2WET (HEVIEEMEEIRXMSIEEI TN
E) | ZINEEI99TFHITIELE,

m 7 (M) BAFKRE, ITBENEEMESEEHTEIRBR, ©/REFRE
HERBEEMNREENEREANDGEE, ZWERHER, (EERUFN
ATNSBETEUNEFEREMESEHTEMREAMN. WRERBNFINE, B
REHKERLELUERN, FFES, FJLFFEI150007TA FRITIER BIEER
1589, IRBIEIEPRTS.

T R 25 F A AR B B R HOR B ATBA / hittps:/ /internet.hactem.edu.cn
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8. VPN #1 NAT 8.2 MLSHALESHR NAT

&R R NAT (Network Address Translation)
n 1994&%&

ST HAMEEEIEERMAVEHEEE EZeix NAT 24, =8 NAT BU4A9E8
EE SN NATEREHRS, BEDBE—TEXRIINBEIKIPHBLL,

= ﬁﬁﬁﬁﬁﬁﬁﬂﬂﬁtﬂﬁ’ﬂfﬂf FoNFIB(SAT, EBEAE NAT BREEE GEA D
HHAEIRRY K IP tbill, 7F BEFIE BRI,

264
8. VPN § NAT 8.2 RUEHSAIIER NAT
Mz bIEEE R NAT (Network Address Translation)
S =10.1.0.1 S =125.1.2.3
D = 211. 69. 32. 50 D = 211. 69. 32. 50
@l Ve |
i o 125.1.2.3 o
| Host-1 [ l - — = Server-1
1 10.1.0.1 Cls pr—— e BER /— comm 211.69.32.50
i (4] ER'l (3] _—
1
! J |
1
i FHRILE N-1 10.1.0.0 i NAT 4%
-------------------------- ! CERE | LBkt
S = 211.69. 32. 50 S = 211. 69. 32. 50 10101 125123
D=1010.1 D=1%.1.2.3
0 7 BE 2 A AR B LI M B R #FIBA / https://internet.hactem.edu.cn
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8. VPN #1 NAT

265
8.2 MLEiktitEEiR NAT

LS HBHPAZIRAIT AE

m NEREH A FZSIbitE 1P, FIEEXR_EEH] B BEFTAXAIEERO/MET

NAT F&Hzs,

n NAT BRERERISEIRIRARIBIE 1P, SRR ERIBIE 1P, , FHERIRERICR
ZINATHBI S TR, BRIMEIL 1P (RISAZ, AEREEIEEN,

» NAT BRHRZRIEIEN B A EIRIEIRREY, FEEIRRTAYRELLZ IPs HE

R9BAER 1P

m RYE NAT 48R, NAT BSEFERIMIL IPo 38509 1P, , BEALRER

PEREAN A,

8. VPN ¥ NAT

266
8.2 pLgitiik iR NAT

LS AEHRAIT RS

n EREBENSIMEBENIBERT, £ NAT BREHES EAE T ISR
» BRCAMNIS: SR, KREREItE 2 BRIbE,
n HAEENAES: BB, e Dbt EHRARERIIL,

NAT itttk ssiedef)
b-100] FER IB&Y IP btk $AifY 1P ikt
H (RIEEERK) & IP it 10.1.0.1 172.38.1.5
N (BENEAR) B9 1P itk 172.38.1.5 10.1.0.1

] 1 B 25 KA AR 27 B LI A

HOFUBL / http internet
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8. VPN #1 NAT 8.2 MLSHALESHR NAT

PRSI AR
= 4 NAT EEHEEES n N2k IP HEUtRS, ERANARZILUERE n 83
BNZIEERW, XESMAILUEERMARSHENEN, RER NAT BH
2B REEAIEIK IP 1AL,
= BT NAT ESHERRIBEL/RER T RN ARIET AR,
» SHNABBRIENAGEFRDMRSRA, RARKN ERZERTEERERM

RRIIRSS SRR AR SS

NATEABEARIERPE
ToiER BF R AHINERIE X K

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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8.2 pLgitiik iR NAT

8. VPN ¥ NAT

L& Sim =451 NAPT
m NAT HABETHE IP Htl,
o AT EIIEMFIA NAT I8FSE FHISER P ibht, IAEE AR NAT i&ikkitis
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 BJLUE S SE AR, HE— 28Kk IP ibit, FERSFIEELM
HAREENHITEE,
» MERIROSA9 NAT BEAURHUESAY NAT (traditional NAT),

] 11 B 25 KA EAROR 2B FLBE R BB AL/ hittps:/ /interne
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8. VPN #1 NAT

269
8.2 MLEiktitEEiR NAT

LB Sim 1S4 H% NAPT
» NAPTIECRMAAERR 1P ik, EREERAEFAIEER IP i, (EXHRE

HUERARY TCP in[S (REHEBEARE)  NERDRRIAIFRIRCS,

m = NAPT BSH=SEINBEAM A KRN ERS, FRTLAM IP EUERAVEIESE S
BEEEENIROS, ARREAENERROS, M NAPT &ZiRsehixz]

ERRIBRRIEL.

] 111 B2 25 A5 AR B IR M BOR BB/ https://internet.hactem.edu.cn
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8. VPN § NAT 8.2 MUEHIALIEHR NAT
L Sim S48 NAPT
(Tt T TR N
i I:I E 125.1.2.3
: 1
Host-1 m-> _ Server-1
o : o )——— B
1 1 — —
: Host-2 :
i 10.1.0.2 i
I\ L N-1 10.1.0.0 ,:
“““““““““““““““ NAPT HihtgEizRaf)
e FE IBEIPHEHEFIIR O S Fi Pk O 2
F | JEIPHnTCPIRS O 10.1.0.1:30000 125.1.2.3:40001
4| IRIPHbLE:TCPIR R O 10.1.0.2:30000 125.1.2.3:40002
A | BfiPHintTCPE BiH O 125.1.2.3:40001 10.1.0.1:30000
A | BfipHintTCPE BIiH O 125.1.2.3:40002 10.1.0.2:30000

] 7 e BE 24 K A B FLIBE R BE R AIBA / hittps:/ /internet.hactem.edu.cn
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8. VPN 1 NAT 8.2 RLEHLLESHR NAT

LB Sim 1S4 H% NAPT

I e R 2 K B e BRI B R HIBA / hittps:/ /internet.hactem.edu.cn
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