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S 14513218/ 14513.00 /

T B 25 KA BB AR B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn

3. IP B A K ERNIE

102
3.1 BEF £ SRIGER

JREH;.
128.30.33.13 FR1: R 128.30.33.0
FRIHD 255.255.255.128

12830.331] 0
R

128.30.33.130 | 1

R AUBEEIFR CRAGHERIARERER)
EEplEE FME T8k

128.30.33.0 255.255.255.128 #0O0
128.30.33.128 255.255.255.128 #O1
128.30.36.0 255.255.255.0 R,

FR2: Wit 128.30.33.128
FIEERS 255.255.255.128

0 128.30.33.129
R LJ___I BRIEHNH,. Iil
2 128.30.33.138

1 | 128.30.36.2

BA9EMH;,
128.30.36.12

FM3: gl 128.30.36.0
FM#ERS 255.255.255.0

pilefz / 13938213680 / http://network.xg.hactem.edu.cn
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3. IP B R AR 22 BB

{5 CIDR BY, TEEHIEARITAIRERSEI A IE— LR,
Ext<BIgx Ll (longest-prefix matching) [RNY:

» IRERIREASAI— M E R ILECAIRTSR,

» LIS, EMbRE)N, EmiSEmEER,

» ERIRRAIHHER R RIS 117,

104

3. IP B A ETTE 3.2 BKABTE

HeARERTPHY 2 MURSIRRIRE R
= REEEHESH:
o ERERBNENIEE— N S,

o RABETIISA P EMNESIEARBERS EIH WEEFMIINE, [RrSER
ERELZEEMR RN R A e IEH.

m ROAIRE:

o SRAEFCARS LR BE R 5 AR B S RIS R ARRIAIE, XA RTS
E— P MEREROIIGINERITRRERIY.

o BUARBEENAE PEIRRISEEERE R BRI,

o AR— AP ENNERE—I/NWEE L, X PSR A— NS ESF RS RIER,
BAEXMER MEBRARBRIFESEN.

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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3. IP B R AR 22 BB

R-0
- R-0 IgHZE
LRI | Bk
Net-1 R-1
Net-2 R-2
Net-3 R-3
0.0.0.0/0 #Of0

AEERNMLEARRE Net-1, Net-2, Net-3, BhiEFERRIAEH.

106

3. IP B A ETTE 3.2 BKABTE

PRERER

O NEUERIEEMEENERIENAYIPHIILD, 15H BRI AN,

@ EMENSLEEHRERRE, WEHERERMGBEREND; SU2EE
22, 70,

® AWMFRTEBIPIADINFEENIRE, NCHRREXGREARTT
ERRRY T —BEESEHRS, SN, HITD,

@ AWMAFRPAIAMNENIIRE, WITHEREXABARERY B
2%, &N, AIT0,

© BWEEFETE—TROAERH, NCHREREIXEEBERTHEBIIBARS
2= all, 70,

® RE¥ERDALE,

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

%3 D B9 =
$STEEHEEH ?

&

{RENE Ytk 1P itk D

$#EID Y

BHERE B<HIBEITR ?

&

RS EEIT—bixmaR

108

3. IP B A ETTE 3.3 BRI REREREEE

— W& (binary trie):
n PSRRI, LA AR PR BT .

. g);:{%é%?ﬁ’ﬂffﬁ*ﬁﬁETﬁﬁTE@?ﬁE%gﬁ 32 B, B—EXNT IP ibdtch
J—1\ 2,

n NEUXERNGEE, TLARE—FIS (unique prefix) SRIIE "YW L4EZR,
s ATIRS-XERENERRE, T Z2FERTEMERERA,

SRR B ARG R B / BEBEf / 13938213680 / http://network.xg.hactem.edu.cn




A 5 NME—RISHERN — R &R

32 (s 1P ikt IHE—RISR
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

Famy :

v SRS P HUEAAIE—, 06 0, NIE—ENBRsEiRTRNA NG, Wk 1, WiEG
.

v REEREHHRIE T, MEEE"ENTR. KItESE, BIE—RSNRE—(L. 81
B RER—E—RIE.

v IRENEEIRERNE, YR YERPIE— I RE X RAIM RIS T
=

109

EREFPEH 1P fthlil

32 {iff IP jtbti
01010110 01111010 00000000 00000000

B GE:

v BET MR

v BER P MHFIZH T RE0FRESHTIZU AND 58, BERED ST =AIMEEIEE
[iE[UTHN

v AR, pURT—BOEOERZOH. B, HEFZDE,

110
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E-R&FRPEHK IP it

32 {34 IP Htitik
10011011 01111010 00000000 00000000

BEGE:
v BEE=AFF 08, E-XERTIRAZITERN, R MR EX N = XERF,
v MBREFERAER, 58, BoEEEFHEENIOAIEHES, SUEFZDAE.

112

4. PIFREFIRIZIY IcMP 41 1CMP JROE

AT REIPEIRRS IS, ERPRZEER T RPRZHIRI Y
ICMP (Internet Control Message Protocol),

|<:th§|Pv4ffj]\i>‘4ﬁﬁtiﬂag—/|\¥mi&4, BFEIPEN. HHEZENEIBE
HEE,

= SHIEERIENGETE TNEATE. BHESTRENEASNE,
= SHIEEBAFRERAPME, EENT AP SRS EE TSR,

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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4. PIFREHIRIZ Y ICMP 41 1CMP EROH

ICM PN EEE AR SR

I B 2 KA BB / Bk / 13938213680 / http://n T

114

4. PIFREFIRIZIY IcMP 41 1CMP JROE

ICMP seiFEH Bk S E BB AR E X R B BIRAR S,
ICMP A23EMY, M2IPEIN.

ICMP 105 ARP 1G], ICMP #k& IP 1R5eRkESS, FrLACMP
HSCFREREE IP SLEB, AL IP #HIEIRAEL A,

ICMP—AFF A RIRIEIm AR S B E L EE, TR MESIERF B,
 iBRGH, PingflTraceroutei2 WML TR A RERERICMPIINY,

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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4- Wﬁ?ﬁ*“?ﬁiﬁﬁ)‘l |CMP 4.1 ICMP B3THYFhE

ICMPIRETAEERIEIRRATEIR, FHSRTIXEEIRH TR

m fIg0, WNRIPVATBESISEEIRIEIEEI B AR, AJE%EE say AR EN LAY
ICM P?}E%I‘EUIMZQJ%ICM PRy TEZNABIR BIBR

ETIIBRT, BEEMNAIEICMPER.

» IPEUEIRTTEISIE B,

» PERESS (RX) TEESRIRIERIRERE K AR,
» PEHREAXENECQNEREIEEIFIIEERH.

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

116

4. WBZT‘??E?E“?EYW}W |CMP 4.1 ICMP 1R3ZaYFhE

!? . X 50
& -n
.44 s‘m
Fﬁm
IC\[P "5 2y
r;,

L
IP:J Biiih 2% w B 1% ‘*

58



4. mpﬁ;ggﬁﬁlj;ﬁyfyﬁy ICMP 4.1 ICMP $ESCRORRE
0 8 16 31
BN = | 58 1R
(AN BEURTICMP 1RSI
ICMP (U$HERRSS (KEEURT )
] ICMP $B3¢ \
\ 4
 1IEER B R 8 |
IPEGIEIR

4., S ¥ ICMP 4.1 1ICMIP SEXCHORZE
_ ICMP 423
-
Pl e
/’// \\""-.
7 . -
- ~ T4 TOMP A fisi] TP
| IP 78 ICMP # L, {2 ICMP 4
G 20 45 (8 PP a ) £ i TP (B K
/ — iz
S IP $dE s S
/I \\
a 8 6 24 32 fir
ke A, | 4 VER \HLEN‘ DS B
N . A | 4§
E?%ﬁﬁgé'ﬂ \ iR T3 1 Hr i
iz % ! 3fi 13 fi
- e 2 il
i EXB g L] > 1P
i 1P ot
o 1oMP ] HE I st I uﬁﬁ(/‘:‘: f ;1
Q*"’ﬂ‘”ﬂ-“ 13 Ex] | i T3 .
e e SR ICMP %4
.t |~ TR
.
i 7 BE 2 BEB¢E / 13938213680 / http://network.xg.hactcm.edu.cn
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4. PIFREHIHRIC Y ICMP 4.1 ICMP SBT3

ICMP RS FZEEFF . ICMPEBIR SRS 1 ICMPIEa)iR,

» [(CMP IRXAIRIANFHRFE AR, TE=1FR: B el
M. ZER 4 PFHRIRES ICMP R9ZEEIEX,

ase
JUHE R ICMP 337368
ICMP g3k KERE ICMP3R3ZHISREY
3 LIRANA
n ERIEIr N
EEpEEy —
12 S
5 AR (Redirect)
N 8850 [E3X (Echo) iEskekEE
HEHR - - : -
13 8% 14 BB (Timestamp) 153K akEIE
T e B 25 KA AR 2B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn
120
2| KB BR = | =8
0 0 [ElRzRcE(Echo Reply) V 6 0 JEESEAIENE
3 BEgiAaTx v 8 0 iER[ElR v
0 | MEEFax v 9 0 | BEEES v
1 FHLAAE V 10 0 BEERREEER N
2 WA v 11 B
3 | ®OFAE v 0 | f&ErBd TTL=0 N
4 RESRIARESRIRCEM v 1 SHEETIL=0 N
5 IR BN V 12 A
6 | BRmEESA v 0 | EEtEiEA0isE (410 IP 536 N
7 BE9EHFER v 1 B REAER N
8 | FEllmRE v 2 | HiEkE
9 BRRERE S v 13 0 BTRIEEER v
10 BEIEHREEEELE V 14 0 EHEREESE N
11 | WERARSSEE ToS , BRINMBARNA v 15 0 | EeEE (EfFERA) v
12 | MERGIIRSET ToS , BEEHLAaE v 16 0 EEEE (EFEAR) v
13 | BT E R RIEE v 17 0 | imhbsREER v
14 | FHLEH ~ 18 0 HehHEEEE v
15 | SRS V 30 TFREREEE
4 0 & ( Source Quench ) N 31 HIBESEES
5 BxER V 32 EEIEER
0 | HFEE (FR ) SERHIRE v 33 IPv6 {REEERE
1 HENEEAEIRE ~ 34 IPv6 FRAEXE
2 SRR S XS ERIER V 35 EanEiER
3 | AEVARS SIS ERIRR v 36 EenEimE




121

4. PIFREHIRIZ Y ICMP 41 1CMP EROH

ICMPESEHR SR LB 5
m ZEAANA

m R3] (Source quench)
» Af(EiEd

» SH[

» WA (EXEM@) (Redirect)

T e B 25 KA AR 2B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn

122

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

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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4. PIFREHIRIZ Y ICMP 41 1CMP EROH

ARLRIE ICMP ZHEIR SRR LIER

m 3 ICMP EBIREIRAFRIE ICMP ZER SR,

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

» JWEFFHKIBIE (80127.0.0.020.0.0.0) HIEIRIEALIX ICMP ZHEIREIR

3,
124
4. PFFEHIIRICEY ICMP 41 1P RS
ICMPIg[aliR S B
n [EXERFOEE

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.

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

126

4. PIBF=EHIHRIC Y ICMP 4.2 ICMP BORIFE6)

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

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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5. IPv6

IP REEXMBAZ DTN,

IPv4 HbHEFER 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,

128
5. IPv6 5.1 IPv6 RUELAEER

IPV6 (ST IFREREAEIX, (BEINEIEETT PDU FRADA,
BWEHRERE PDU ik, (BASIEEFEREHURRX—21E.,
IPv6 F9EEZTAL,:
1 EXAYMELEES(E],
o IPve EHBHEM IPv4 B9 32 fi7 1 KET 128 {3,
2 ¥ERHUEEIRGEN,
3. RIENEEREIC
o IPv6 X TIFZaEf REE.
4. BUHBIIEIN,
o IPv6 IFEIRIREEBIEIRMEHIES, HEAMEE &I+,

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

64



129
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 IPvo EEFHIN 8 FTXIK,
o BERKELE 8 FTRIEHIE, IPv4 BERE 4 FHXIFT.

130
5.1 IPv6 RUEZAEER

5. IPv6

IPve EUEHR AR ARER D 4HAL :
m EAREER (base header)
n BREET (payload),
o BYEE RS R,
o0 BREEITFESTHES Y EEED (extension header), BEHEHEEIEELD.

—

RIETER] <@mm |E-79-1 8 ¥ & &
40 FH5 ———— FiBiS 65535 FH ————
'
JB AR mmwm s

BES/ Tl REER IPve SRR —ARR

i BE 2 KA BB B/ Bl

13938213680 / http://network.xg.hactcm.edu.cn
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5. IPv6

131
5.1 IPv6 RIEAEER

IPv6 HIEIR AR AER4ERY -
n IPV6 BEEEET REREN 40 =15, HRAEREIE,

n EEER RO EAITNREENE T, 515 IPvo BEBIIFEREUEEIRG 8 1,

m |Pv6 XEERFHIRL BRI T 7 A0 RIS

5. IPv6

o WHTHAMRKEFER, EAEEK | o T TTL FEREHFRHBEIREIFER;
EREER 40 F75; o HUHTHHNFER, MAT—/EaRFER;
o HUHTIRSXEIFE; o EUHTHRISHFER:
o HIHTEKEFR, MABHREE | o ENTHRFER, Ml RaipRImiE
KEFER; IRTRE.
132

5.1 IPv6 RUEZAEER

I

IPv6 BY
BFEE
(40 B)

IPv6 &Y

BYER
(Z 64 KB)

0 4 12 16 24 31
| BEEE | Hhos
EREEKE [F—ram | oees
i Bt ]
(128(t7)
i Btk ]
(128() ]
{ B (rEE / K8

40 F{5AY IPve BAEED

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

« fRA(version): 4 {if, fEEATHNYAY

WA, 33 IPv6 iZFRRIEZE 6.

- BfE8(traffic class): 8 i, AT

XORRERY IPv6 EHERAVZEITAA
%k, BRIEEHTAREEES
PERERYISEIS.

« WirS(flow label): 20 7, “&®"

EEERE ENSERRENSEE R
N—RIIBIER, "W AT
2 ERIRR =S EMRILISARARS R E
. FFBRTR— RASIERBES
ERRYRIR S,

66



5. IPv6

133
5.1 IPv6 RIEAEER

i 0 4 12 16 24 31
(f5% | mEEE | TS BEFKE (payload length): 16
EREAKE [F—re=n | ohsesl 1. 1578 IPV6 HUEIRISEA TR
e - IMIFTE (BT EEEEEEs
IPv6 B B (128431) T BHEZH) , RKER 64 KB,
%ﬁﬁ%‘“ 7] T—ANE¥ZB(next header): 8 fii, 18
B LT IPv4 BN ERE AT IR ER.
- R +4 - BEEERHI(hop limit): 8 Az, JRUAEE
HiEiR A BATEMR E B E0RE. BRE
B RE R EAUEI RIS B SR I == ER
v EREH (RS / BiE H "
- TR/ 508 B 1. HEREIRSIOEN T,
(& 64KE) B AIRIRES.
40 IR IPv6 EASEE
134
5. IPv6 5.1 IPv6 RUELAEER
2 0 4 12 16 24 31
WA | EEE | s TRt 128 {37, EHUEIRAIAIEL
BREHKE [F—reEe | hessl 84 1P ik,
| _—_—- BaYttEhE: 128 i, EREUERAYZI
ety )| (1284i1) . ubfy 1P bk,
EXES
(40 B)
i RSt i
(128
1Pv6 B9 ‘{ BREE (MRES/ 51E)
AT
(Z 64 KB)

40 F{5AY IPve BAEED

] v PR 2 A

ARG [ BEBEIE

13938213680 / http://network.xg. hactcm.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:

(e sizSvan n 5]
m PRERVEE n SR EET
= Dk » ERYIAEI
136
5. IPv6 5.3 IPV6 Hiiit

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—,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg 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,

138

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

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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5. IPv6 5.3 IPv6 ittt

SS5H7NHENE A

R

iICERIEE

T o B 2 KA B AR b YA 13938213680 / http://network.xg.hactcm.edu.cn
140
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) —)

W 2 KA BB / Bilk / 13938213680 / http://network.xg. hactem.edu.cn
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5. IPv6

141

5.3 IPv6 bt

RO TIEFNSIERER

» ESHNHBICEARSESERRD HHEICERER, XSS IPv4 [

IPv6 BOERIRI RIS RIBE A,
o fign: 0:0:0:0:0:0:128.10.2.1
o FAZESHERIESH:  128.10.2.1
» CIDR BIR&EFRAAT R, BEUE T FMiEhl,
o En: 60 {zAYEI4R 12AB00000000CD3
o 8188 12AB:0000:0000:CD30:0000:0000:0000:0000/60

o 8o 12AB::CD30:0:0:0:0/60 (EEH)
o 8o 12AB:0:0:CD30::/60 (EEH)
T o B 2 KA B AR b YA 13938213680 / http://network.xg.hactcm.edu.cn
142
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
TR R EARPTFRSr, FREEABRY ZHFIRISR

] 1 BE 25 KA RO B/ B

13938213680 / http:

network.xg hactcm.edu.cn
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5. IPv6

143

5.3 IPv6 bt

IPv6 B2
= SRigARHELE
0 X2 16 THHE 0 ik, IS A%

N —1=

I'B= - o

o X REENIRRBECER— M ER] 1P RN SRR R,

o IXEMHHUE—,
LIEZNElbiichil

o B 0:0:0:0:0:0:0:1 (32X 1) .

o {EFEFN IPv4 ROIR[SIHENE—4E,

o XM RN,

144
5. IPv6 5.3 IPv6 it
IPv6 Httibo 3
n ZREHEHE

o IORERD IPv4 B9—#%E,
o XZERHE S IPVve S ETRT 1/256,
» ARHBEERSEIEMIHE (Link-Local Unica

st Address)

o BRI TCP/IP 1, (BFRBIERZIEEM L, EREXERIRYE
FROENESRT LA XM A TIE(E, (EAREAEEM_ERIEMENIEE.

o XSEME A IPV6 HIIERELRY 1/1024,

R B2 KA AR BE / BiBgde / 1393821368C ttp:/ /network.xg hactcm.edu.cn
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5. IPv6 5.3 IPv6 ittt

IPv6 H#ttIb 32
= SRR
o IPv6 HOIX—E B2 FRERSH—E,
o0 BIREE M ERH—ENHIX 128 (ZAVSEREIRIL,
o {E;%E 2006 FFRMAVEZINE RFC 4291 RUEIN, IPv6 BBEEMBUERIXID F5IEIFER
| 7m0
[ emmmisgas (nbi) | FMIGAE (mbit)

IPv6 SEIRI NI RIS TS i
T e B 25 KA AR 2B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn
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5. IPv6 5.4 }\ IPv4 [ IPv6 38

@ IPve ITE REERAEREEHANE, IRRERZR IPve R5t8E
BRERE:

n Pv6 RWRBETS AL & IPv4 54,

n FHEBEE S IPv4 DLEEIRIREA,

FEFhGE) IPV6 1T ERYERS

n (FREXNINAR

» [FRAEERA

17 T R A AR B / BEBe A / 13938213680 / http://network.xg.hactcm.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,

n SUDSARRIEN, (SEREREE) 120 IPV6/IPv4, FREBERERTEEFM P Hbil:

— IPv6 H#EHEFO—™ IPv4 HBiIE,

n WAL EHERD IPv6 EHEERIERA IPve Bk, A0 IPv4 EALEER

FRAE IPv4 HBhk,

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

T BE 25 K43 R 54B% / el / 13938213680 / http://network.xg.hactcm.edu.cn
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5_ |PV6 5.4 M IPv4 [ IPv6 iTiE
I3
B
iERE
[ pva I iPve |
HERREFLT
Fl IPv4 45 Zl IPv6 R

IPv6/IPv4 IRt E (EKEEEER)
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5. IPv6 5.4 J\ IPv4 [ IPV6 iiE
1Pv6 IPv6/IPv4 1Pv4 1Pv4 IPv6/IPv4 1Pv6
A B C D E F
] ﬁ @ mﬁ . ]
! 1
HiEs: X : B A iEibhE: A : s X
iEitehE: A ! b R | iEitehiE: A
Bt F ! Baitit: F Erbitehit: F : Bt F
...... 1 1 acsaee
|| siEEs BiEES ||
it i 1Pv4 iER 1PvA SRR i ot
IPv6 PDU IPv4 [4E IPv6 PDU

EFM XTI 1Pv4 E 1Pv6 ROiZE

150
5_ |PV6 5.4 M IPv4 [ IPv6 iTiE

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,
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5. IPv6 5.4 J\ IPv4 [ IPv6 338
TS TS
IPv6 IPv6/IPv4 IPv4 IPv4 IPv6/IPv4 IPv6
I;A — EB —_ & 5 P2 5 £ __, F
: eIPv4 Wﬁﬁa ? g
1 1
V| e A W A ) TS X
|| Egoeht: F | - | Betent: F 1 | Sk A
' || Elftltbdt: F
! IPv6 IPv6 ! .
| eEE WiEE |
RIS . ! T
: IPv4 £ IPv4 BB :
IPv6 PDU 1Pv4 RI4E IPv6 PDU

[EHEREERARITM IPv4 3 IPv6 f9id5E

] 1 B 25 A AR Eiie s / 13938213680 / http://network.xghactem.edu.cn

work Adapter VMnets

Virtual
0-0

nal Area Netw




kup www. baidu. com

www. baidu. com

F:b09f:36bf

idu. com 114,114,114, 114

5. IPv6

154

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]
kR4S 4 hRIRER IR# 6 FRRIRILEE
HRIERRA R RI&ERILLES

U B2 P4 AR

7
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5. IPv6 5.5 ICMPv6
ICMPV6
n [(CMPV6 EERAINNY, EFEIRSCRIREERE, FKEUEE, RNLBuL
o EIRZEBE.

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 1% MLD %
ICMPv6 1R HIS 2
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6. ERHEIFENY 6.1 EXBHEENEFRS

WEENERINEERKDEHNET RISHAZIENT R, MEEXZHIT

BUIMEES, KENEHRERSHZIESI, FRRDHFTREIZH
(Hop) ZBEENAERILE,

E%bEEI)J%E%—W%ﬁETEﬁéﬂK‘%ﬁéﬁ%’éiﬁ%ﬁ%, M ER—FPE AL

CEN

= IXEATHRER] B Bk TR R AR LAIEIE 21880,

s RERSEMRGEERSMER, INKRKE. FEHR. SRIRENS,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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6. BREEFEINNY 6.1 BRIEEENE RS

BEE (Routing) RIEEBNETRIEIMNEEEEIHIIT ST,

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

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

158

6. ERHEIFENY 6.1 EXBHEENEFRS

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)
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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,

160

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.
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6. BEREIEFEIY 6.1 BXBHEENEIHS

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

T B 25 KA BB AR B / Bl / 13938213680 / http://network.xg. 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,

W Je / 13938213680 / http://network.xg.hac

] 1 BE 25 KA AR B/ i

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

ST

n (XOJAER LR BIAYEE FHEZRIN
o FRSE A AEIS A A B BT S RS IR ER R IR,

» RNESEEARS !
@ SSEBIEFRBNE A TEA VTR, JRP, OPF, EGRP. 151,
o ;y@%ﬁﬁﬂgmm&zgﬁﬁﬁafmzﬂéﬁ\iﬁx—ﬁ, BERHEH, BRIFEH

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

IREREENYEFREEEFERENAE

e e e @ o

Bl s - s laliallal s
LR N e S 2 S 2 R A

| o
I | . oL H

-

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

82



165

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.

166

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,
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6. BREEFEINNY 6.1 HRIBHEENESHES

73 RIRHI S ERIZE N

n EHFRBIRIRIERE K,
o WRILFAERIRE MBI ERHIMEEEAEZNE, MXMISHEEIESELR, 18
FESRB A AERT ),
0 FrBIXLeEE RS 2 (BRI IS B AT Y se st = R4S M A9 IE (S HE B 1 AN,
n BERREBEIENA (BIE1SHY) « DHIVESEIGENN,
o 9DR 2 NER:
0 BIAR S B0 e ok 8B FIEHE (interdomain routing),
o BIARFNEPIOREAIER o AR AIEE (intradomain routing),

T BE 25 K43 R 54B% / el / 13938213680 / http://network.xg.hactcm.edu.cn
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6. ERHEIFENY 6.1 EXBHEENEFRS

Hia& 4% (Autonomous System, AS)

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

o B AS JEfE AS RIMEAIR— PR —AOFI— AR FRIEF RIS,
» WEIGRFASHIE N EIRE NEARYSEL:
o RE—PASERTZMAEBRIEEMUINES, EEZRIR—PASTHEMASE
WHEAIR— R —AIF— RIS IR,
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6. BREEFEINNY 6.1 BRIEEENE RS

R BiARSG

£ T A4

R4

= HES

170

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,
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6. BRERIEEIY

171

6.1 BXEHEFHNEFHE

CRIASF IR PR A SE RS FRIZE NN

BBER A BiaE% B
ﬁ?ﬁlﬁmﬂ?ﬁi}l R, )
FIPERRIE Y (0, BGP-4) FIPIEBRISEIN
o (m, RIP) - -@ T
iR S [BIHIER EIEFE MU EIER FiERE (interdomain routing)
BIBR SN EHIER ERIEFE MU R BB HIERE (intradomain routing)
172

6. BRERIEIFINIY

6.1 BXREBHEFHNEFRES

EEIF I BOTR A SE IS FRE RN

[ BRI }

[ —

IEEEE

oIz P
PIEBRIKIY (IGP) SpEBRIKHY (EGP)
HERRIRTS BEnE
(Link State) (path vector)

(Distance Vector)

Lo

3
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Host 1\5“,4
Eth 0/0/L

J GE 01
Eth 0/0/2 l GE 0/0/1

RS-9 SW-9 Host-18
g GE 001 Eth 0/0/2 J

’ GEOM/L P Eth00/L

Host-17
Host-2 RS-1 Vlanif10.
Vianifo2 of Vlanif11:
Vlani GE 0/0/0+ Vlanif100
Vlanif100: GF 0/0/3+ R-7 RS-
Hoet 3\ " GEoma Sy GEOOA o o6
¢ l—*—’* th 0/0/1
' Eth 0/0/1 Eth 0071 ¥ 6t oon GE 0/0/1
Eth 0/0/2 GE 0/0/0 Eth O/
Host-4 th 00 Host-15
R-3 R-4 Eth OO0
GE 0/0/0 > GE 0/0/3 - GE 0/0/24 "=y GE 00/ Thoz  Host-14
GE 0/0/1 ¥ GE 003 R\ GE 0/0/0 GE 0/0/1 J GE 0/0/1 Eth 0/0/1
16.69. /54;14 Eth 000
Vianif10| .1/30 Eth /01
GE 0/0/1 Host-13
Lk GE 000

Eth 0/0/1

' m.n,m GE /1 ~—| GE 002
Eth 0/02 I GE 01 GE 0/0/24
Host-
RS-4
' + 172.16.70.2

Vlanif09: 172.16.71.2

3 GE 02
GE 0/0/24

Eth 0/0/2 L
oo o2

4

Vlanif100: 10.0.4.1/30

Host-6 S RS- £ { I. ] A / 00 0 /30 Host-11
J Eth 0/0/1 GE O/0/1 i’ GE /0724 GE 0/ 10.0.4.2/30 + 10. RS-5 SW-5
Eth 0/0/2 l GE 001 . GE 0//24 =y GE 0/0/1 g Etho/R2
Host 7/ t . 10. ] GE 0/0/1 Eth 0/0/1
Host-10
J GE 0/0/1
GE 0/0/2:
Host-8 v 3, 192. 54/24
Vlanif100: 10.1.1.1/30 Host-9

6. BRI

EH{SEMY (Routing Information Protocol, RIP) 2REEM MY IGP
FERIIEE 2 ERININ,

m RIP E— Mo HHETIES O SRRMEEMY, 2
= RIP ZEXEE &8,

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

FERIBIRRAERDIN

[MZERREE, —MERARRBIZER, FEBREESER.
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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,

176

6. BRERIEIFINIY 6.2 B RP

RIP B9="MF =
» (MFOFESBIS R SIRES.
» TIRAYE SR IRIARHSEAENEEMES, RIEChYIBHE,

» ZEENIEEMRIIRERER, fla1, SR30%), ARKBHESRREKEIR
IBEESEMBAER, SNERINREDHRY, KA R EEBIEESS
BEHRIN M ERIIRERER.
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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,

178

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.
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6. BRERIEEIY

179
6.2 PIERRIKHHY RIP

IEBERESEE:

n X

@)

®

MMESRIS RS
124 RIP R PRIFFEINE (RNESHE)
IERTERY IR FERRYEND 1.

IHELERY RIP IR PRIE—PINE, EEUTEE:

ERAERTIREENMEN, NIEZREFNEEEET,

any

(FRirEHEUEDY X) AIXTHRAY RIP IR, SRS
DB B R PRIMEIEERSDS X, FF

EIRHEFRTWE N (T —BkigHEN X, NAKEIMNMESEREIREERTIIRE. B
EWEIRE PROIER/ T IRERZRPAVIERE, NAKEITE BHREHEZETIRE, SN
FABAH,

o & 3 DIMERKEITRRIRMAeRAVEMIRER, NWiCHEBEERRICHRAIAREA
22, BPBIEEEN 16 (RRATR) .

IR

@
ﬁ:l

6. BRI

180
6.2 FERRIXHY RIP

EEREE
n EEEM:

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

n BiEES:

oIR X 2ER AZEIB

87 Gl

FEN—E=.

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

@

PR

B
gl

><>»

. [/
) ‘
.,

\.
J

€

BiomE

B
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6' Eg mi&;;ty}iy 6.2 PIERRIKHHY RIP

IR [E3RER.

» RIPIHGEBEXM R RIPTE IR fRERE0F0 B CAELRIR Bes R ITSRIBHIER.,
FAMERERARE, FENE— P EBRBIE—ENNENEREER
2Ry (BIBEEERD)

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

T e B2 KA B AR EBE / BibeR / 13938213680 / http://network.xg.hactem.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
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6' Eg mi&;%td}iy 6.2 PIERRIKHHY RIP

MBI ITICEE6): BT,

MBS .
M\ C kY RIP 3BT A C 3RAY RIP 3837 Net1: i@EHEE, 7%
Netz2 4 Net2 5 Net2: RT3, Hif
Net3 8 Net3 9 Net3: —RaiEH, 18I0
S = | Net6 5 Net6: RRIHF—BE, #bkag, Ei
Net8 3 e A Nets: REAT—85, Beiam, 7&
Net9 5 Net9 6 Net9: AR T—BE, MBEKX, FF
IBBEEE 1 i
Net1 7 A
N“é :23 (r-: - | EHEE g
et §
Net8 4 E
Net9 4 F
T 9 e B 2 KA A { 1 t edu
184
A AS\)
6. E%E&E‘I‘d}‘x 6.2 PIZERISEHY RIP
RIP2IMN AR SHET: T —
HAHERRRRE | BSEImC
4575 PyLEithiE ﬁ.ﬂ?"‘%
[ ®¢ [ A& | who | Edai s (Zgé%ﬁf)
T—HkERERestit BE 254
B5E3 (1-16)
f |Em s RIP2 STi5753 SRR
Hi%EiE CIDR, iRfifEea
— RIPRZ & RosERl, TISZIE.
- P
BB RIP2 gggiﬁﬂﬁﬁﬁ
- UDP {&;
- %SZL}JED?E FBREuER {&F UDP ] 520 .
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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

KR REEAIEEES.
186
6. E%E&E‘w}iy 6.2 PIEBRISEHNY RIP
RIP2 #R3Z:
» — P RIP RN EZEEIE 25 NMEHR, B RIP RIS KER 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.
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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 BE 25 K43 R 54B% / el / 13938213680 / http://network.xg.hactcm.edu.cn
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6- E% Eliﬁﬁﬁ}i)‘( 6.3 IERRIXIDIY OSPF

[ EEARIES IR J

{ P } [9 e }

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

s o

] 1 BE 25 KF A AROR B/ BEe R / 13938213680 /
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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,

190

6' E% E&Eiﬂ}i& 6.3 PIERRIKHHY OSPF

OSPHMNER EBHIRHEH 2ERD ORI GERS RSN (Link State
Protocol) , MARGERIPEFEAVIEEE @SN,

OSPFRO=1EE =
» RAEHZIE (flooding), BARBGRFTIBRARAEER

» 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.

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

95



191

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.

192

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,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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( aY 193
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 )
194
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.

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

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,

196

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,

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 #E1R :
m OSPF A3 UDP , MEE#A IP #iERIEX.
» OSPF M ROEIEIRIRE :
o AR EEBREERIEEE.
o AEHRRVEIRIR D A&,
D REENEIBIRREER LA, A XARENERIEIER, MENHIBRMVNERE,

A o B 2 KA BB AR B BLWE R / 13938213680 / http://network.xg.hactcm.edu.cn
198
6- E% E&EW}B“ 6.3 PIEBRIXHHY OSPF
OSPF #UEIR: 1 o ’ 6 .
TS xm | S B K E

RN
X & 5 R &

% % | N

5

3

S
£

IP BIRIRE 24715
S \ OSPFAYERER| 2R ZHRISHIOSPRSyE

- | IPHEIREES OSPF 4348
e P 3ER

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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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
200
6- E% E&Eﬁ]’i}l 6.3 IERRIXIDIY OSPF
OSPF T{Fidf2

m 553 BT,
o REREEINERELZN, BESEIEREIINEERDE, RETENZIED
LM EFTHERINS,
o MIREREEINSEIEE S 2 MAPRSHRIFT—, OSPFIZHlE: SEis—RATE,
30 %, ERIFTIREYREPRIERINE.
o OSPF SERINS RIS MBI, SENEERMATEFTEREAR, FitEE

EXROFEAR KRS, OSPF MY ZLLIER RIS RIP iF152,
o OSPFIRB"NHEERESIE R, WEERER,

] 1 BE 25 KA RO B/ B

13938213680 / http://network.xg. hactcm.edu.cn
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6. BRERIEEIY

201
6.3 MIERRIXHY OSPF

OSPF T{Eig%E:
HRERAME

A

A

HuREfA

HorEEA

HuREReErA

HuREEA

FERRSIER

HERRS S

HERINSHEIA

i C—

OSPF {&H
ARz
RIEEFDH

-
ANy

e

TR

i
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DR (designated router)

+ & N MBHESERE—MNIARL, WS/ EHREREM

(N-1) MEBBRREHEASER, EftE N(N-1) 1S
REEELAKR LEE,

- ZRENIBIEMEBTIEEMNIEHAEE DR (designated

router) {9733%, EIBREREXKED.

- IEEMEHBRARZEER LA EEERZME LR

SEHBRERSER.
204
6- E% E iﬁﬁtﬂi}l 6.4 JMERRIXIY BGP

[ EEARIES IR J

oAbl S o lizl: i S
PIEBRIXHY (IGP) HMERRISEHIY (EGP)

EERE HERRIRTS BERE
(Distance Vector) (Link State) (path vector)

B ©@ o
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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,

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

206

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,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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6' Eg m i&;%td}iy 6.4 JMERRIKHY BGP

BGP &=% (BGP speaker)
= S EARAAEED — MBI EARN BOP BEE'
= B BGP ASEBE — P HE=NEEREE—RAY,
0 BGP HEEAILR BGP DRIEHE, tBAILITR,
BGP ZE& BGP X=&

208
BGP K=& BGP K=&

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,

210

eBGP #1 iBGP

+ RA—/MiiY BGP

. (EARGRICEEL. (ERRENE. ERINRSISEETE—H.

- (BEEiEERAERRANRNARR:

* {£ eBGP EZRINFIRSHIRIEES, TLLBRE—1 iBGP EZANIFR.
* M iBGP E#ERIMFIRISHBIKIER, TINERE—1 eBGP EEAINIFR.
* M iBGP EERIMFIRSHMBKIER, FeEERE—1 iIBGP EEAINIFiR.
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6. BRERIEEIY

211

6.4 SpERMIKIDIY BGP

BGP &M

BGP {&H = [ 5i%%, BGP/E1%¥ 1 = [ 818%, AS-PATH, NEXT-HOP ]

‘ e
BGP gi%:
v {5EBEIM—4FM (A CIDR igiZ&ER)
i
BGP EENHBNMEMLR:
v BiaRREE AS-PATH
v T—Bk NEXT-HOP
212
6- E% E&Et’]’i}“ 6.4 SMEBmIXINIY BGP

EFFZ:E H/\J E ;E\gé’% AS i AS (transit AS)

B
3 AS (Peering AS)
AS,
— RFE —>

I k If
<Y
Kt AS I AS
stub AS SR AS stub AS

multihomed AP

TR 25 A R B / Bl / 13938213680 / http://network.xg.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)

214

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)

216

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]

108



217

6' Eg E &Eiﬂ}iy 6.4 JMERRIKHY 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,

v « Fit{RIF (local preference) [EREHIEHE (BkIAME=100) ]
u « AS BtEiR0\iOEEE ]
u - [ERERTERREREE (DEE AS RRERIRERD) ]
- BEHES BGP ID ¥{ESIEEH. BESMEOMIMEES/ IP ittlit, BGP ID
{EFRIZEEHEERY 1P bt hRENERKA—A4N.
T o 2 KA A BOR B / Bog e / 13938213680 / http://network.xg.hactcm.edu.cn
AK:]

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,

SR B KA AR EBE / BiBEAs / 13938213680 / http://network.xghactem.edu.cn
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6. Eg EEI ;*fj}'lx 6.4 JMIBRIIY BGP

BGPHZ S 454 :
F1 16 2 1
& B | kE (x|
ik
(BGP ESOBMEE | BGP ENEMAES |
L
TP BGP 7 |
L 4
| 1P &2 TCP 18X |
220
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,

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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6. IHIEEINY 6.5 EREEEHOLEHY

IXF2ERY4EM -
BRI 1
EN—rT BREE Y s
2 % ] = ke
- i

BAIRA t im0

2] q 4BRLE ' -

sﬁ)ﬁ;ﬁ (m] L %KE &ﬁjﬂj.ﬁr% 0 Egji

222

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

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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6. IHIEEINY 6.5 BB

. ERARESHULEIS:
» BN D AR

o BRAIEEED

o DRSS
n DRSS =3B tER

o RARLERT (switching fabric): NFRAZIRELS, HIERRRIEE &% (forwarding

table) XIS LAME TR,
o —fHEIANIHE

o - s
o —¢AHHIwE

T B 25 KA BB AR B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn

224

"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.
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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,

N
Rt

A SSEHEI

& 3

£~ mmme - SEEER e »| 2

¢ m

2 ERMBER

226

6. ERHEIFENY 6.5 FEHISEAILEH

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

IR ORIRN TR
) a
§ SUEHE o
e i
2 > | LR |y £
& ErEE 2

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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6' Egmi&;;td}i \ 6.5 FEH=RRYEEHS

DEEF.

n SRS HERE D HIRTEA ESBHNNIIENESR, NIBASIREFiE== a5
BYUTEROEIE, SEREEE NI A TR E T R
=

» PRERPAYEA S EAI P Ein i RE D B ERNEERE,

228

6. ERHEIFENY 6.5 FEHISEAILEH

RIRLE
n HRAERT 2 IR SR,
n [FERXPDRETIED BN — M BANR OB EIE N SENH i,
» LHRBZMEE, BRKREEE=M:
o B TFiERS
o BER%
o BITYMEIIIRLEND

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

229
6.5 FEH=RRYEEHS

ATHREERS

N

‘o HH & e

5

(a) B TAiERS

230
6. BREIEIENNY PT—
AHREEHS -
|
L= -
l2 —
= e e |
I3—-I:I—-|:|—-|:|—»
BiEM%
[
[]
0; 70, Mos
(c) B EEMLS
W 2 KA BB / Bilk / 13938213680 / http://network.xg. hactem.edu.cn
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6.5 FEH=RRYEEHS

:1 s 0,
. i e
I 2R o,
e
(a) BT TRHEEE

BT ERR
LIRS MR OE— A DA, ST
RN, REDERNBABOE R
2.

© RESRLENNSEEIRIEMIE, Sikikmk B

©  EfrfEREE

KA EEHNRISEREHIROET P,

(ZHE) AW MAnHE, BRAKHS
pOATiEE (AP EMNBANROEEE B IR OA%EE)
—EINF M2,

W B4 KRR R F I / BEBeR / 13938213680 / http://network.xg hactem.edu.cn
232
6. BRERIEIFINIY 65 MR

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

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

pACK]
6.5 FEH=RRYEEHS

Oy 02¥03

(o) BT EEME

BTN (crossbar switch fabric)
ERMRAEIZEML (interconnection network),
©H 2N £55%, BRI TBRAILUE N MaAiwaF0 N
N IR OEER,

© HEABOKEI—HER, BETREEIKERE L,
HEEHLHONEERETRN, WEEERESKES
SR, BzoERREX MatinH, BRtinHER
SR, PETERANBOHBAER,

© BRD 2—MEEENREN, SETLEEAENIEE—
Madinn, REXMEHIKOIRERIINSES A,

T o B 2 KA B AR b YA 13938213680 http://network.xg.hactcm.edu.cn
234
3, AS\}
6. E% EEﬁE!’%’rdh)l 6.5 PEEISEAYLEI

NE40E-X8

NE40E-X16 NE40E-X3

17 T R A AR B / BEBe A / 13938213680 / http://network.xg.hactcm.edu.cn
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6. FFHEEEINY 6.5 FAHIZEAILEH

AR2220 AR2240

A B KA AR BE / BEBEAs / 13938213680 / http://network.xg.hactcm.edu.cn

236

6. IRHEEFNY 6.5 IR

S'A ol Y R
noawa  CISCO  ° ‘gyﬂ!per

6%‘5%1%@!5 F= Extreme H3C

networks

Ru'}“‘i'é ITolPERASEE R

T R B2 KRS BB R 2B / BEms R / 13938213680 / http://network.xg.hactem.edu.cn
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7.1 1P SBHEFRE

7. |P 24K

1988 4, Steve Deering BNXIEH IP SIBAVEES,
m 2 (multicast): LIBIEIENERE,

il

¥ 904

= BRY BRSO —IZE(E, g
s —WEBE —NERAEETFE T ER, _
¥ 304

Fhifso~Y 307

R-2
RAPEERN
| 90 AFHUEX Y304 $H304 304
EFERSRTS B
ELE 90 4N EAIE
BEE EEE
238
7.1P Zi& 7.1 1P SHOESHS

1988 £, Steve Deering ENIZEH IP SIBHIRLS, o
n 3% (multicast): LIBTENEIMEIE, e
n B BT EEE,

n —UEZEE —NEREEEFENES,
RASERN
7 \ﬁ'ﬁjil__//\gugﬁgﬂo
RSN E.
BENESEHSETRE, FTRESHnE.
LS RBANENERAR FLERY) |
LEE EEIE

KAZEH AR ERRIREE.

TR 25 KA R B% / Bl / 13938213680 / http://network.xg.hactem.e n

119



239

7. 1P Zi% 7.1 1P SEOESES

P Z4%

» EEBR DT P Z4&.

» SEREERIZ EERRIEHReRRksTIL,

» BENEIE TSN ATIS SRR N SIEIEMES (multicast router),
» SREIREREA LR EIBRISE P HUER,

m 1992 Fie, B EFAIRieEA92EE TR MBONE (Multicast
Backbone On the InterNEt),

240

7.1P Zi% 7.1 1P SEWEFES

ZIE(EFIAY 1P ik
» 7T IP SRRV B REES N ZSBERRTT.
» SIEANRRGIRE IP HotEchRg D Kbl (SHEHbHL)

HbhBE: 224.0.0.0 ~ 239.255.255.255

» H— D BRSPS HEE,
o ZIEMIEREERTRAIME, e TR,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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7. 1P Zi% 7.1 1P SHNESHS

SHEEIER
= SHEAUERAM—RAY IP HUERAIXS]
o BIEeAr: EF8 D 2 IP b,
o MHXFER = 2, FABEAMIMAEEN IGMP,
" REABHZN, MRE—E4BRISBRANNREMRR.
" SYSEHIERAT4 ICMP R
o £ PING < EERASE AL,
o KRR RIIRL,

ping 224.0.0.1

L0010 HA 32 7T

LIt Ping SiilfEf:

K R - 4, OBl - 0, Fk - 4 (100% £K),

242

7.1P Zi% 7.2 RN LRTESE

IANA BB RILIKRBIERAYS 24 {729 00-00-5E,
TCP/IP X (ERBAILLA MBI RATEEZ |
M 00-00-5E-00-00-00
% 00-00-5E-FF-FF-FF
IANA Rt 01-00-5E-00-00-00 &) 01-00-5E-7F-FF-FF (223 AMbiir)
S ONTIE S cail

. E%Z}%LE £ 48 (upyZHEtbiteh, B 25 (VEEERE, RBkE 23 NAIABE
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7. 1P g}ﬁ 7.2 ERIER LT EIE
X 5 (SAER
:L
0 | 8! 16 24 31
pxewwn 1110 %t | T | 32
0 1 0 0 5 E ‘
000000010000000001011110/0 | | ' | ' 1
P YN A T A NI T N T T N T N N B
SrsE B 23 (5RE D % 1P Mkt —»
48 SIBUAR B
EISIBEIRIRAIEN, EE1E 1P B3 IP itk TidiE,
EAREFENSIBRIEIRIRES.
T e B 25 KA AR 2B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn
244
7. 1P g;ﬁ 7.3 RERASENN IGMP S BN

P ZIBFEZERFIN
n PFRASEHMY IGMP (Internet Group Management Protocol)
o IGMP (EZIBIRMENIESBARREE (BLTHR)
IGMP THNE IP Z1BABEHIRMRE, BAFIEX LR RERD FHTEMPLERIZE L,

IGMP MY BILEEER BN _ RIS BIR AR EA BN LREEINSMSRE TR 2
&4,

» ZRRIREHIEENY
o (ESBIRHRENELE, ESEEERBRIMUNMEEESRANENR.

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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7. 1P g}ﬁ 7.3 RERESENN IGMP HIS RIS EEEN
128.56.24.31
RSB HEA BINSHEA
/ 226.15.37.123
IGMP
R-1
135.88.49.21 130.12.14.51

SHSEa X

S EE
226.15.37.123 'GMV

226.15.37.123

Zikd

226.15.37.123
R-3 130.12.14.41

R-2 -

FENSEA s Bl smsiEa

226.15.37.123

R-4
FENSEA FENSEA
T 9 e B 2 KA A { 13938213680 / http: i
246
7. 1P g;ﬁ 7.3 RFHASENIN IGMP FIS B mtEiy
P ZREFZEFRFRIMY

n [PRBABIEIMN IGMP (Internet Group Management Protocol)
n ZHREESEIEEYMY
0 ZRBEHIEFEINEREZ,

0 LR VITNSHIEN SEAMRIIEN (XINEIRINTRREZWN) |
HE—aEN AL IS EH— 2148,

0 SRR A SIEIURIRAS, TRENURES BEURRTROBRIMEIL, £2
ERIXD S EERRM T AHTTRAEZI AT .

o %%%SGE}EEJLXEH&E IAZBENEIAL, BRLIBIERBHMRATEANN

&,

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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7. |P 24K

247

7.3 FIFREEERINY IGMP S BIFHEEMHY

F

Si%HE M-1

(A, B, C)

SHEE M-2
(D, E, F)

BEERRE R R HAEMES N-3 RSIEAE M-1 95E, EANE N-3 EREEEEA M-1 BIRER.

] 1 BE 25 A AR B

.
bEiE S

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

7. 1P 31§

248
7.3 FIFREEENNY IGMP

FREEEIEMY IGMP

m 1989 N EHY RFC 1112 (IGMPV) B T BEEMATR MY,
m 1997 FENBHY RFC 2236 (IGMPV2, $BINARE) XF IGMPVT #4757 &3,

= 2002 10 BRf T RFC 3376 (IGMPV3, ZBIMARE)

T R R 25 JCFAG AR B

BEmE R

13938213680 / http://network.xg. hactcm.edu.cn
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7.1P Zi& 7.3 MIGEEIEINY IGMP

WFREE IR IGMP
n IGMP £/ IP FURIRIGIZENRSL,
» 7 IGMP #3200 E 1P BEBKERY 1P #UER,
m {8 IGMP B3/ IP 124AR55.
m FUt:
o B IGMP BRRE— A IRAOMNY, THREANBRNY IP B— MR,

T BE 25 K43 R 54B% / el / 13938213680 / http://network.xg.hactcm.edu.cn
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7.1P Zi& 7.3 FIGEEEIY IGMP

IGMP TAER] 3 AP ER

B
MASHEE

B2MER
AR
TR
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1 : Host-1 Host-2 Host-3 Report:
SB1MER: mAasEa Report: | @10
SIBIRMEE

1 BEADEINASEAER, ZEVRSBANZSEIIRE IGMP #i3, FRE
CEMIZAERIPLR.
2. KRS IBIEMRE] IGMP IR 5, BHEMRKRE KA BN LAYEMMZRE

fil=zlR

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

7

Query: *
BEIESEAA?

SF2MER: FUARRERIER

EZETE

1. N ZERER R IRE A B EAIEN, LUEREXLEN O
RAERIMR.

2. REWENMEBE— VIR, BRASREIRARIIANX MEZIER.

3. B—PMEEZSJURAIRERINHARE— N EVIEN, NABRZAMRIER
K REAEMRIZEIR RS,

252
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7.1P Zi& 7.3 MIGEEIEINY IGMP

IGMP RFEBR—LEAEIE, LUBRIBINIKETTIH
= PIEBEENMER P 2.
o REATRE, HAEHSEREX.
» ETERARRE—MEREERNGEHRIZ,
o BMABIEEERE 125 WRIX—R,
n SE— ML DERE SO SBIBMERNT, ERRIARMEREATRI—D
FIRBAENRIBLRK R

254

7.1P Zi& 7.3 FIREEEINY IGMP

IGMP RFBRI—EERENE, LIBRIBINASITH
= SEIART,
D§FMP%@EEK¢E—¢ﬁEN,E%%—f%ﬁ@ﬁﬁ@(%uﬁ%m
) o
o SEEIERT, FHLE 0 F) N ZIaHLER XN FAREII T, s—at
PRSI T LA SEE, WENNE— SEEERE TR
o XYM T B BRI RS E R X,
 SRABHDHILEL,
o B—MARKS— N ENHBUINNE, REEAAIEMENSERIE T IR,
BB RIXIN T .

] 1 BE 25 KA RO B/ B / 13938213680
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7.1P Zi& 7.4 SEEBEENY

ZIEIR IR

» P ZEMNCRAZNNE, ESEEEIEEDNERITEN.
» EESEIES, P SEEAPIIRRENSEHAT,

» SRERHEERESR RS AR EN DR T S aIS AN,
» REHIZBEXIN T REIRIZ B AN,

» F—NERE, WAENRESREESBTENZSEE AN,

256

7.1P Zi& 7.4 SHEEHEEEIN

ZIRBAREEEE R S BEURRIER=Mm%:
n T 5B
o BETR/INZEAR, FradkREANNBE MBI,
o FHART, EHsRAZSBHIBREREZNGE (XHMET &) .
o FBtR B, KEBXMIRERT 1 RPB (Reverse Path Broadcasting) HISRRS.
RPB MZE S FRLUBEAIET RSB AN, IREFE/KEHFRKENSEERE, &F P ittt
MY, REMEBETLURART R, ARERSEHIBRISER AN,
Bty SRESEE AN FENMERSEAIMEH N BIMTaAE) SRE%ZSEANR
R, MBS AR —R2akk,
g UEAIEIEIINEARRES, TUBBEANRISEEEN L,

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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7.1P Zi& 7.4 SEEBEENY

SRR AR R S EURIRRI(ER =M A
m FEERIAR (tunneling)
o BB ANER TS BENMEEIE FROEHIER.

REISEHE 1
j -~
—— ZIESURR
[sm ]| wE | m N, 50R N, s EsER
«IEEN By = | marEmeE P sk
ST 1P BRI
T e B 25 KA AR 2B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn
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7. IP 3% 7.4 SIBIRHEEEMY

SRERBER TR RS ERRIER =X
» ETRONEIEA
o MFSEANAMEBC BN AERES.
o SHE—NSIEA G R MR (core) B, FHALTHY P SiB0LL,

o ORSERRSEIRATE IS RY 2 F5 A2 HXIN T 25E4E G B AN (BeOIsH
FIORTR) .
A SEEERAREEN, MARNS (8, ) ASwR—RELHR.
TOREERITT RGN, I RIERST.

17 T R A AR B / BEBe A / 13938213680 / http://network.xg.hactcm.edu.cn
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7.1P Zi& 7.4 SEEBEENY

Z BRI R SRR ER=M7A:
» EFRORRIRAR
o NRE— IS R AR OBHSEAEEER, IABERTEIME— KA
HHWENBTHAR,
o BHUEREIASIN T 2184 G ROIKRHEE R2 BY, R2 HMEX M EIER.
IS R S50 SRS, REIBIRE G OMRBIL, R2 50 G MARIER N SEHE
g,
M RTBHAMIBIRE—MBRMASIEE G IOMIRI, R2 FHEXMESIBEHEEEs, 30
BIBRAR R #55— SERRROBA,

1 BE 25 A AR / il / 13938213680 / http://network.xg.hactem.edu.cn
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7.1P Zi& 7.4 SHEEHEEEIN

ZIRBAREEEE R S BEURRIER=Mm%:
» EFRONETREAR
o IEE S S B AEEMY DVMRP (Distance Vector Multicast Routing Protocol)
BEAW_EFERE— S BRI,
o EF ORI AR CBT (Core Based Tree)
o FISEBIRIEZ B B MOSPF (Multicast Extensions to OSPF)

o YR ZE- i, PIM-SM (Protocol Independent Multicast-Sparse
Mode) ,

ME— Ak 9 B EXRIARAERT— MY
o MY TR ZHE-ZEE 5T PIM-DM (Protocol Independent Multicast-Dense Mode)

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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8. VPN Fl1 NAT 8.1 ISR VPN

FRT P #BUEROZRER, — PMIAIRENS BB EIRYIPHBIE i/ NF A

PRBRIETIEL

FERAEERMANMRRZE, — MRt ERIEERETRAZ

HMNEBAIELEX N,

REA—IMTIENIRITTEBEHBERA TCP/IP Y, BBAMNEREN L
?;mw%zw:b&mw RERERRITEN A AR AT BT EH 1P

262

8. VPN #1 NAT 8.1 MM VPN

At 52 kit
n ARHEMBAE . (NEEVMREMERR 1P ik, STLIBEAYEBTHE, MAHE
L BN E IR RIS,
» 2EMBIE: 2BRE—AY IP #itE, S/RE BRI EIEY MBS,
n OESRRSE:
o TEAERMERR AU A T EE N BB A IP S 4, XiFgia ittt
A9 M AHEEJRR,
o RFC 1918 1888 7 —LeE& AL (private address),
T At RAE R E A BT BE BV ES Tk tbhE,
BN IRERE, WENILREE BUtAEIRIE —E R TiE k.

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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8. VPN 1 NAT 8.1 EAEHIN VPN

263

At 5 ekitir
o RFC 1918 1888 7 —LE& bt (private address),

(1) 10.0.0.0 %J 10.255.255.255

A%, 5%i2%10.0.0.0/8, XErH 24 {iik

(2) 172.16.0.0 % 172.31.255.255

B, %i2172.16.0.0/12, X¥rH3 20 {itk

(3) 192.168.0.0 % 192.168.255.255

C3, =%ig’192.168.0.0/16, X¥rJ 16 iR

264
8. VPN #1 NAT 8.1 EIEFIN VPN
LN
= SRFIEF P IO EERAETR A SRR AR, SiEEEL, 3
SRR,

» FOIXET A RER I REMER, T RIPHEr Il eI S Akt

(reusable address),

SR B2 KRS BB R B / BEms R / 13938213680 / http://network.xg.hactcm

edu.cn
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8. VPN Fl1 NAT 8.1 ISR VPN

REFLE AR VPN
n FBRBREBRIEARIESERMNZ BRIBESIR, XEFIERMXFR
FEHIERRMVPN (Virtual Private Network),
TN Z2EAXINE R ARSI EN BT IWERERNEE, mA=2R
FAOMLEIMEARATR EAIBEE.
n EFRRTFERE, BLREHAR, EANAEHSEEEFEREEEL,
MVPNRZEMR EFIEIEAEBMN—E,

266

8. VPN #1 NAT 8.1 MM VPN

FEHNE M VPN RORIiE TS %

n NREHMNARNRZERIBELRET NBIIEERRN, (BXERERNERK,
AP BB BB (EIEAIEIRER L UINE

» —MIMEREECH VPN SN ERI8— MR WSE T I RBEA AR,
FHATECE, FE—MBAHY VPN REEFIEEIAFTAOHBLL,

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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8. VPN Fl1 NAT 8.1 ISR VPN

REAEZ R VPN RISCE: BT RRERA

[mmmmmmmmmmmoseemmmeoeeo- N / Es20ih s \‘ --------------------------- N

1
| - 125.1.2.3} 1194.4.5.6 B i
i Host-1 l : EH* : Host-2 i

- + 1 ost-.
' 10101 B ; = gﬁ’“i* I LW 0202 !
i i M 1 1
1 R-1 1 v 1 R-2 1
1 1 1 1
! - ! : 8 :
1 1 1 1
I\ AL N-1 10.1.0.0 i I\ RIS N-2 10.2.0.0 ,l
T b B 24 KA B R BE / Bile e / 13938213680 / http://network.xg.hactem.edu.cn
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8. VPN #1 NAT 8.1 EIEFIN VPN

REFAE R VPN RISEIE: EFRERERA

iEithik: 125.1.2.
[ nezBOA X 21 Y ROPERESIRIR | Lo REL
v

oaw

[ SMEpMimiRaoMimans | BIRIREER |

___________________________

( 3 == S
| - 125.1.2.3! 1194.4.5.6 B i
i Host-1 l : Ea*m : Host-2 i
- + - + ost-

L1010 s ; \;géi* ; CIE 0502 i
1 R-1 1 v 1 R-2 1
1 1 1 1
| - | | - |
1 1

I\ AHUFILS N-1 10.1.0.0 i i HIFILE N-2 10.2.0.0 ,I
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8. VPN Fl1 NAT 8.1 ISR VPN

B intranet 09N extranet
m WETF TCP/IP #1%.,

= (5B A 1 B AINEBMIEEFARAIEIAE M VPN XARAINELN (intranet), R
#817] A 70 B #BRAER—MIERIAER,

» EYEFIEMBAII MO R SZAIREIAE R VPN AR (extranet),

! 1
Host1 (g I ) L

I
I
i
I
i
R-1 H
:
I
I
I

LI 020>

e ————————————

L R
- | g
______ FIPIE N 10.10.0 0 FHBFLE N-2 10.2.0.0
270
8. VPN #1 NAT 8.1 MM VPN
TCHEEN VPN
= TN VPN (remote access VPN) RILUBRSMBRENR TIE A BIREEH]

» TESMB TERNR TILSHANGEN, MIEEERT PC LRI VPN AR E
RTHI PC HAIRBIRIENZ B VPN BEiE,

= SMER T SRFABENASTEFREN, [RTNBEIF G EERAEREHRT
thgimngo

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

135



271

8. VPN 1 NAT 8.1 ISR VPN

e VPN

n TN T OAE R E R,

» 19961823 HNESIEESSNET (ITENEEMEERRMEEETI
), 1 ZALEE1997EHTIELE,

m % (IE) BREEBY, TENEENEEERTERRELN, W EEhcE
HERABBEMRBHNEREACGE, ZNERBEX, 1FaRZF 1
ANEBTEYNEFREMEEHTEREEMN, NRERFENEME, B
NLEWKESZIEEEN, GFEE, aTLIFRN50007tA FRISHRE BB AR
B9, mWBOELFRS,

272

8. VPN #1 NAT 8.2 WLEHALESHR NAT

Mz bIEEE R NAT (Network Address Translation)

u 1994&*%5:’10
n FEETHMEEEIERMAYEERE EZax NAT B4, 28 NAT ZU4A9E8
FzeNUM NATEREZE, BEDE—1BIHIINEEEKIPHbIL,

» PREERAMIIIRENEAISNRIBERT, #EE NAT IRH2E DSE I
UHEHRRL K IP tihE, A BERNEEXMIZERS,

TR 25 A R B / Bl / 13938213680 / http://network.xg.hactem.edu.cn
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8. VPN *ﬂ NAT 8.2 LSS NAT
&R 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
(CTTTTTT ST ===
i I:I E 125.1.2.3 y
1 o 1
| Host-1 =m- _ e  server-1
ot IR =- g | cu- — i
s o % w
I s
' LG N-1 10.1.0.0 i NAT $£ifa3%
Yoo mmm s oo oo --==7 TEMEL | @Bt
S = 211. 69. 32. 50 S = 211.69. 32. 50 10101 125.1.2.3
D=10.10.1 D=125.1.2.3
T e B 25 KA AR 2B / Bl / 13938213680 / http://network.xg. hactcm.edu.cn
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8. VPN # NAT 8.2 FUEHBALSEHR NAT

LS AEHRAIT RS

m EBENL A FRZSHbbAE 1P, FIEEXN LM B BEPTAIXIEIRRG/RET

NAT E&H=s,

n NAT BERHSBEEIRAGEILE P, FRp 2 BRIEIE P, FHERIRERICH
EINATHEUEE SR, BROHBIE 1P, (RIFAZE, ARKIXZEIEEN,

» NAT BRERZRIEIEN B REIEIEREY, FIEEIRRTATRMELLZ IP; HE

AL 1P

n RIE NAT 54k, NAT IXEH=REERIMIE Po ¥R 1P, , HERERER

REBEHL A,

i B2 A AR B / Bl / 1393821368C ttp:/ /network.xg. hactcm.edu.cn
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8. VPN #1 NAT 8.2 MLSHALESHR NAT

LB IEARATTIAE

» EREPENSIMEPENUBERT, £ NAT B8 RS 7 FIRMIEE R
» BREANE: SR, KFRERiEntEE ek,

s HATENAT: BiERIMIL, BB EHR D ERIBIL,

NAT ithibssieedefl
71 ¥R RGO 1Ptk | #in IP ok
H (RIEEKRK) 8 IP itk 10.1.0.1 172.38.1.5
A GHEAEAER) B P it | 1723815 10.1.0.1
i A 38:
276
8. VPN Fl1 NAT 8.2 MEHELLEEHE NAT

S kil g2

m 24 NAT EBHSEES n 2K P ey, ERNASRSTUUERE n 8E
BNEIEERW, XHEAILIEERMARZSHEEN, RER NAT BH
2 EIRHERIZIX IP HBUL,

n BT NAT IREBRERIBELRBET BNARIEARR.

» THMNAEIIENABER SRS, FANRRN ERNEPTEERE AW
RHIBRSS 2R AR SS

NATEABEXRY TR
ToiZ B I FER A HIE R = X

i B2 KA RV BOR BE / Biieds / 13938213680 / http://network.xg hactem.edu.cn
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8. VPN #1 NAT 8.2 MLSHALESHR NAT

L& Sim 0 S4E1a NAPT
n NAT FABETHE IP Hitlk,
o AT EINESHRIA NAT E8HSE FAISTK P #utl, IMEEARY NAT FEiREiCic
wENEO SR AL,
o XA LEZS MEE AR EN, HE— NAT BEH2s EAYSDK IP #bht,
Rmme] LRI FIE B _EAARRE = ITIBE.
n FARIROSHI NAT MU &SR OS4ENAPT (Network Address and
Port Translation),
o NAPT afLMEZ SIREARIMBUIAOEN, HA— £k IP #lt, EAFIEEN
HNARENHITERE.
» NMEAIKOSHI NAT BAUBIESRY NAT (traditional NAT),

278

8. VPN #1 NAT 8.2 WLEHALESHR NAT

EEIHBHE Sim 1S4 #% NAPT

» NAPTIESZRIMARERYER 1P ik, LR AEFAIEER IP ik, EXHRE
HUErRARY TCP S ((REEREAE) . NHERIDRRIAIFRIRE S,

= =5 NAPT BSE=SIEI N EEAR ASRRINERT, FUBTLA 1P EIERAVEESR D
EizhENIROS, ARRESENENRAS, N NAPT HigsRhiE|
IERRIERIEN.

] 1 BE 25 KA RO B/ B / 13938213680
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8. VPN 1 NAT 8.2 RLEHLLESHR NAT

Wb Sin S5 NAPT

T —y T S

! :l ! 125.1.2.3

H H ‘ f—

1 Host-1 > > — axmm Server-1

110.1.0.1 :Ii <m0 P BER /— comm 211.69.32.50

1 1 — —

| Host-2 iRt

110.1.0.2 H

1 1

I\ LG N-1 10.1.0.0 ,l

NAPT it 5= 4561

HE FEB [[=]:plliibil ik mE=s FYIPbhE TSRO S
W | EPHhHETOPIES O 10.1.0.1:30000 172.38.1.5:40001
| EPHhETCPRS O 10.1.0.2:30000 172.38.1.5:40002
A | BmiptitTcPE MO 172.38.1.5:40001 10.1.0.1:30000
A | BtyiPihTCPE RO 172.38.1.5:40002 10.1.0.2:30000

ST e B 25 KA BB R 2B / BEss A / 13938213680 / http://network.xg.hactcm.edu.cn

8. VPN # NAT

280

8.2 MLtk EEi% NAT

EEIHBHE Sim 1S4 #% NAPT

SR B KA AR EBE / BiBEAe / 13938213680 / http://network.xghactem

edu.cn
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