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< 32 {u >
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v NIR7AFRIERS (subnet mask),
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/15 255.254.0.0 128 K 2N B g 5124 C 3%
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P HEHFAV4FR
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FNHEEHBEFIEMSTE MAC IMRYSEREANT AR MAC itifit?
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ARP SiR%%F (ARP cache)
s 5 ENEIRE— 1 ARPEIRZEF(ARP cache)
o fEEY IP 1tk MAC #BiFROpREY e,
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Target IP address:
Destination address in the IP datagram

Receiver

Target IP address:
IP address of a router

Sender

Receiver

Case 1. A host has a packet to send to
another host on the same network.

Case 2. A host wants to send a packet to
another host on another network.
It must first be delivered to a router.

Target IP address:
IP address of the appropriate router
found in the routing table

Sender

Receiver

Target IP address:
Destination address in the IP datagram

Sender

Receiver

Case 3. A router receives a packet to be sent
to a host on another network. It must first
be delivered to the appropriate router.

Case 4. A router receives a packet to be sent
to a host on the same network.
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2. PAfFITY IP

ARPHERYR :

Who is Internet
192.168.1.2 ?

V

192.168.1.1
MAC:Gateway

ARP%/—I'? ARP answer

192.168.1.1 ------ Gateway’

Ethernet

B

ARP request

A

o]

[.i

1P:192.168.1.2 1P:192.168.1.3 I
MAC: A

1.5
MAC: B M
Gateway:192.168.1.1  Gateway:192.168.1.1 Gatewd

The Gateway(192.168.1.1)L.1
is Gateway’

oP T

~ 2 HEne
Huht 1PHihE Hahk .i:%: o
FFFFFFFFFFFF Gateway’ 0806 | 0001 | 0soojos]os| 01 Gateway’ 192.168.1.1 | 000000000000 | 192.168.1.2
6 6 2 2 2 11 2

6 4 6 4

TR E 2 R B AR / Bilsde / 13938213680 / http:/ /network.xg.hactcm.edu.cn



86
2. MIFRIMN IP 2.5 1P iRIRAOHESE

— N IPEER B B ERFISHER AR o 2H AL
s SRR B REERKE, H205FT, RIPEIERVINESH,
n EEREES T EEE—ErRFR, HREZREH,
PEEHRAVIS T RETS 15 AR IPMX HYTIRE,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



2. MIFRIMN IP 2.5 1P iRIRAOHESE

f7 O 4 8 16 19 24 31
‘ A |EEmRE| R RS Bk E
ILEE iR s B B
5 4 17 B 3] W = O3 ok B
= I
it A
8 i
2Ry

| & = R
TR f P KRR i

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn




iZ 0 4 8 16 19 24 31
RA | BRKE KoKRS B R E

R R %
& 7 87 | i W B B 3 A
L
B B i 4k

g ik F R (K E 7 %)
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KENSAER0FT.
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m Y 8, MY FERIEHIEUEIRIEHHISIRERTMINY, LISEBERENR IP
R EIESRD LA M IERE Rt TR EE.
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B SIS 160, XARBEE RANEIERAVEES, AHEYERAVSIRSDHITIR
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(EIHIREIBAE, T—Bkitr)

IR BB S E T —BRME, SRERE.

o PHUBIREE— AT LR BB EIOREE FRURS IS,

GEEESENEYN N ELEERD))

s HBERAGE—NISHEEET, ZdERBRIEVIHITERIT,

T I 2 K s B AR AR / Bied / 13938213680 / http://network.xg.hactcm.edu.cn



98
3. IP E‘,EE&‘QZEEI’_‘] *E 3.1 BFEEMIE

% \fﬂ{iﬂﬂ% IR =Rk AL & HY,
TRR[ANEEA . ETHHEHEIBFHIBERIMIHEXEE A,

s s | s s s | s
25 IBHEE IRHEE IBHE

HEM ii={:: IR BRYE
Host-1 R1 R2 R3 R4 R5 Host-2
ERERR EREAE ERERE ERERR ERELRR
AT EIRE R FRRIK D,
RFRPREIENIRHE (BAIMSEihE, F—Bktbit) , A2 (BRsiehE—F—briil)—,

S RRNIIEME XTI HRISEITES,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



99
3. IP Bt & NI TiE 3.1 BFLEAIEE

10.0.04 20.0.0.7 20009 30002 30001 40.0.04
L@" zoooo lﬁl 30000 y'@i
ESEREE R, BOBSEZ
BRIEHARERIMIZS —Hstbik

20.0.0.0 EiEfd, 800

30.0.0.0 BT, #O1

10.0.0.0 20.0.0.7

40.0.0.0 30.0.0.1
10.0.0.4 20.0.0.7 20.0.0.9 30.0.0.2 30.0.0.1 40.0.0.4

HEES 1 ; ; HERS 2 ; ; HEEE 3 ; ¢sﬁ_ﬂg4

R R, Rs

TR E 2 R B AR / Bilsde / 13938213680 / http:/ /network.xg.hactcm.edu.cn



100

3. IP Bt & NI TiE 3.1 BFESM0EE

P ~

FRAZIARILE 145.13.0.0 145. | ‘
opapizieEdlbeyl gl E L T 14513219 = | 4% ,
e 14513218 145.13.00

S~ -

1351451331 143 133]\101 L Aas13zae NN

Iair-aa ™ S o ,," L1 14513735

R2 i III, ,/Il _é I: i
NN | R 1451330 N

' e i :,' F | i

11451370 | @ o

e e~ 145.13.7.56, |

. FF 14513210 N o
3 L

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



101

3. IP Bt & NI TiE 3.1 BFESISE

R AVEEEHTR (REGHEARERS)

JREHH,. ] B #4511k F G T—8k
128.30.33.13 FR1: L&t 128.30.33.0 128.30.33.0 255.255.255.128 #OO0
FRIEED 255.255.255.128 128.30.33.128 | 255.255.255.128 | #MO1
128.30.36.0 255.255.255.0 R,
128:30.33.1 | 0
- &SR
; ZR2: REEHEHE 128.30.33.128
128.30.33.130 | FRIHED 255.255.255.128
0 | 128.30.33.129 T
N 2:
R> @ L] 1583033738 [J
1 |128.30.36.2
ZRI3: RLEHEHE 128.30.36.0
HAEYEMNH;, X#5F5 255.255.255.0
] [ 128.30.36.12 THRR

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



102

3. IP Bt & NI TiE 3.2 BKBIEEITAL

{5 CIDR Y, EEXHEAERIEBEREEIALL— 1 ILECE SR,
B IAEIZRILED (longest-prefix matching) BN

s RIS — M E A ILECHIRTER,

n REREISGIES, EMERge/ )\, EmiEEEER,

s IERIRESRIAVHHER RRIISE 117,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



103
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4. pifrizEHlHR I ICMP 41 ICMP SR XSF2S
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4. PMFFEHIFRI Y ICMP 22 1CMP R

PING (Packet InterNet Groper)

s RN AR ENLZ BRIEE S,

n AT ICMP [EEIEkSEIEREIZEIRS,

s ENFBEEEFEBMNEER ICMP B98I+, =aEdsE/ZER TCP 8 UDP,

Traceroute

s XEUNIXIRERZFEE, £ Windows IB{ERZFEFIX M ap< 2 tracert,

s ARIRER— 1 BNEREIZ SRR,

s ERA IP #UEIRTA TTL B2, ICMP BB EEIR SIRFNICMP &5
AANAZESEIRERSCEEINT R R 222 R YRR IR ER.

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



125

4. PMFFEHIFRI Y ICMP 22 1CMP R

58 PING T BTN =@
{§F3 Traceroute T EH{TMEEIEREDHT

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



5. IPv6

P EERMAIRZ O

IPv4 1835/ BJRR

m 220115 2 B, IANA IPv4 |9 32 (it B3R,

n X BEARHEA S BCH M AR S iR,

m FETE 2014 - 2015 FWELSFLIE 7 FrRF N Ao ES IPv4 #eil,
MR IATEHE

n SKAEEEEXMUIZERIFIMARY IP, BP IPV6,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



127

5. IPv6 5.1 IPv6 RUELAEER

IPvE 5s3F BEERIEIE, (B MNEUREETT PDU #RO904H,
HWFPRELRR PDU faA, (BASIEFAEIERIX—RA1E.,
IPvo BEZZAL:
1. BRRYHBHCZS(E],
o IPve Bt IPv4 BY 32 fi7 IBKEIT 128 iz,
2. ¥ ERIMULEIREE,
3. RGHIEEMET
o [Pve EX TIFZAIERYY REED.
4. DSOHRYIEIN,
o IPve FEURIRE B EIEFIES, HIEIEE &+,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. IPv6 5.1 IPv6 RUELAEER

IPv6 FUEETML:
5. IOVFINNARER 78,
6. ¥FBRMEBEDA (RIEmBE) .
o IPve ~FEZE(FEH DHCP,
7. AFRIRRITR L.
o IPv6 SZHFSCATIMSREESK, (RIE—ER® e AT EAIN A,
8. IPvb BEBY 8 FTXIT%,
o BEPKEYIGE 8 TOHELE, IPv4 88ba 4 F1XI5%.

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. IPv6 5.1 IPv6 RUELAEER

IPv6 EIEHREAF KBRS AL :
m EAREE (base header)
m BXET (payload),
0 B EI AR IS5,
o BREEITFEZE N EE Y EEED (extension header), BamEEEIE7.

| IPv6 $1IEIR I
RILTER <@mm [P 5T B & & @&
40 F%5 | FiBid 65535 F15 .
T mawoa

BEZ/ ikl RE3ER IPve HiBRAI—ARR

T I 2 K s B AR AR / Bied / 13938213680 / http://network.xg.hactcm.edu.cn
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130
5.1 IPv6 BIEAREHER

IPv6 HIEIREEM RSB 2EAY |

m [PVO REEIREZAEER 40 715, FRAERSEDL
s EEEPAVERIIRERNE 1, (15 IPvo BEfIFEREURLDEIRE 8 1.
= [Pvo XIEEFFHIEEFERHIT 7 U ISR

o HUETHIBKEFER, EAEIHK
E=EER 40 F75;

o HUETHIRSREBIFER;

o HIETREKEFE, MABIHM
KEFE;

I8 TTL FEReRIRABERGIFER
BHTIMYFER, SR T—1a3FER;
B 7 1RISF1FER

EiH TiRINFER, MR RaakRLIik
IRTEE.

T g 25 K2 AE BEOR RS / BEé ks / 13938213680 / http:/ /network.xg.hactcm

.edu.cn
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5. IPv6 5.1 IPv6 ROELAEER
fii O 4 12 16 24 31
I T I == o hRAS(version): 4 {7, FEEATIHNEY
BHEERKE F—AEE | BhEeRs ARA, 3T IPv6 1Z=FEREZ 6.
B . - - BSEK(traffic class): 8 i, AT
P Laes - K7REHY 1PV6 LURIRAIEEISIS
samm | [ ] S5k, ERIEFEHTARIEIS R
L i MEEERYSEEE,
I R 1 - FiS(flow label): 20 fiz, "
B N EEEME N FERRENTFERR
I oo oo e | N—Z5EHER, "R" FTEIRYES
St RARE (TRAS/SE 2 FHIES e ISR S R R
(E64KB) . FEBRTE— NREERRSES
40 FHEAY IPv6e EAREER RIS,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. IPv6 5.1 IPv6 (UELAEEE
i O 4 12 16 24 31
(| leE ]| EEEX Hirs - BEfTIKE (payload length): 16
BREGEKE T—1 888 HkESPRE i, 1508 IPv6 BEIRGEANFZELL
- i _ IMVFETEL (T BE3EE8EE
IPV6 B B ('1 28(3) 7] BEATZA) , =AER 64 KB,
B8 o 1 . FT—/AB(next headen): 8 fii. #8
L B IF IPv4 UMY R ERE RIS ER,
- R 4« BEEERH(hop limit): 8 {i, JRNATE
B N IR A BRI ER SRS, IR
I e ] et R FEIRITE DR B e
v BUEE (FEEas / 8E) . w .
A BOER, 1. BRI B
(£ 64 KB) MEESIRRER.

40 F51H9 IPve BEFEER

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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B. IPv6 5.1 IPv6 RUELAESER
i O 4 12 16 24 31
(TiE | Beax ) - EHbHE: 128 fiI, EEIERAAIEXL
EREERE F—EE6 | Beassesl 6 1P i,
L _— | - BRItbHE: 128 {37, EEIERAVEI
IPV6 1 B (1281) N yERg IP btk
BEEE { | 2
(40 B)
L B0t i
B (128(31) |
IPV6 iy B (EEEB / 8iE)
BN
(2 64 KB)
40 EHEE IPve EAEER

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. IPv6 5.2 IPv6 fOH FEESER

IPv6 185K IPv4 EEBAREIRRITIREERIE] REaiT, AT KBRS
25 BR1E MR umA YR A B AOuS AR IR,
SHERRPLII R BESER NIRRT BEEl (RE—"18asthsr,
RIEBUEIY fREEt) |, IRKIES 7 ISR,

£ RFC 2460 SREM 77 FEEED:

o :\gﬂ%ﬁlﬁj - %jﬂju
n RS n HRR SN

= 5K " BT

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. |PV6 5.3 IPv6 ittt

IPv6 #0EHRAY BRI RT LA N =FREAR A 2 —
m BBEE (unicast):
o RN =IE(E,
m Z3E (multicast):
o0 —RXIZ RENE(E,
m {T3E (anycast):
0 X2 IPvo 1BINR—FRZY,
o (EHEHVERLR—HITEN, (BEIERERMIRRNEFI—.
0 BEEERERE A EENIEE&RIEEN—.

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. |PV6 5.3 IPv6 ittt

IPv6 &=Ll IPv6 RUFENFIRE S IIFR 9T =,

— P RABEEZ SR EERE O,

IPv6 HIEE A ECEE T EREECIRY,

s — P EEZIMEONT RG22 8RR,

s BRI — MR LA ERIAIZ TS SRR B OB,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. |PV6 5.3 IPv6 ittt

55T/ bk
m 7t IPv6 B2, &P 128 37, k=S|l k3 3.4 x 1038
N tT{ﬁﬂﬂthE%%Taﬁ, ke, IPve (EFRAREE St/ i CiZ (colon hexadecimal

notation, i85 /3 colon hex),
n B 16 AYMER 7 HEHGEERR, REZEHES2MR. H1a0:
68E6:8C04:FFFF:FFFF:0000:1180:960A:FFFF

s oSSR S, DIFIEEFEIEAY 0 B8, FIa0iE 0000 F9EI=1 0 &
i, Sk 11 0, a0

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

T I 2 K s B AR AR / Bied / 13938213680 / http://network.xg.hactcm.edu.cn
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5. IPv6 5.3 IPv6 fthtit

BS17HFLENAAI AR

Rt

ICiERIEE

TR E 2 R B AR / Bilsde / 13938213680 / http:/ /network.xg.hactcm.edu.cn
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5. |PV6 5.3 IPv6 ittt
%@EEQE
s B t7NARhC AR LASCIFEESE (zero compression), Bl—EERIELHIE

__fL/UJ —XIE S ATE .
o Ba0: FF05:0:0:0:0:0:0:B3 aJ[£4&fy FFO5::B3

n 1R EEA REEER—IREESE,

0:0:0:0:0:0:128.10.2.1 —) :128.10.2.1
1080:0:0:0:8:800:200C:417A ) 1080::8:800:200C:417A
FF01:0:0:0:0:0:0:101 (Zi&Eiteht) ==  FFO1::101
0:0:0:0:0:0:0:1 (IA[o]ithit) - 1

0:0:0:0:0:0:0:0 (>k}gHBitL) —)

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. |PV6 5.3 IPv6 ittt

=T ERES
. B AHBICEA A ERES T HICANES, XA IPv4 [
IPv6 BUAEHREN ER S 31B F,
o a0 0:0:0:0:0:0:128.10.2.1
o FRZEEFERIEEE . 128.10.2.1
» CIDR BORlE&RTNADAR A, (BEUE 7 F M,
o #a0: 60 {ZAYEuER 12AB00000000CD3
o 819 12AB:0000:0000:CD30:0000:0000:0000:0000/60
o 829 12AB::CD30:0:0:0:0/60 (BE%E)
o 809 12AB:0:0:CD30::/60 (ZE%)

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. |PV6 5.3 IPv6 ittt

IPv6 btk 9E
Hbiik <Ry iR Es IPv6igiX
RIgEEHbIE 00..0 (128fy) , {XUt—1 /128
INEEIE 00...1 (128f1) , Nt—1 1/128
&bt 11111111 (8f1) , IHBERD IPv4 U—HFE FF00::/8
\ 1111111010 (10f3z) , REZEZIEELN, A8 .
AR B E B R A E B FE80::/10

S IR R FR_EIAPURRSL, R ELbRI —HHRISR

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. |PV6 5.3 IPv6 ittt

IPvo #BEy2S
m CRIgHAMBIL
o X2 16 FEHME 0 #illk, o5 AR I ES",
o XM REE AR RBECERI— AR P BRI SRR UMER,
o XESEMUENIEE—,
m IA[O]HBLE
o B0 0:0:0:0:0:0:01 G&h 1) &
o YEF# IPv4 BYIR[EIHEIE—FF,
o XEEMHH 2N IEE—,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. |PV6 5.3 IPv6 ittt

IPv6 #B3E 2
m MU
o INBERD IPv4 H9—#E,
0 IXZERBIE A IPVO #B3IESEGEY 1/256,
n ANHBEERREEIEMHE (Link-Local Unicast Address)

o BLERNHINESER TCP/IP X, BFHSBIEREIEEAMN £, E X FERIMES
ERYENERRT LAE XA DHA TS, (BAREF BB _CRYEMBENEE.

o XSEHEE A IPV6 HBUERETRY 1/1024,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. |PV6 5.3 IPv6 ittt

IPV6 1B1E53 2

n EERERRRMELL
o IPv6 AOR—ZE BBl 2FRERZMN—,
0 BIREISMHERIE—ZL 71X 128 (ZRIRREHIAL,

o fR¥E 2006 F R MmAVEZRINE RFC 4291 BYEIN, IPvo BIEMAYR 25 A3FE R
ifo

|
~
-

gheitohik (128 bit)
FMIEIE (n bit) #EORARF (128 - n) bit
SIRIRHIEIFRIL (1 bit) casipss NG A0 EMFRIART(128 - n— m) bit
IPv6 EpiEttitit RN FhRI S 75 %

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. IPv6 5.4 M IPv4 [ IPv6 i3

@ IPve IEERBERAZER S BHAVINE, EVREFFZEEAT IPvo R5aE
BREHEES

m |Pv6 ARG WNNBENSIERNGE & IPv4 948,

n FEEEENE N IPv4 SRS IRIEA,

FokhE) IPV6 1T EATSSHS

R EI=ENIINNGST

n (FRFERA

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. IPv6 5.4 M\ IPv4 [ IPv6 iiE
SN

= XRT)JME% (dual stack) 2isE=eiER] IPv6 2B, {F—2fo N (I8
=%) BEAEM MR, —1 IPv4 F0—1 IPv6,

n YWNARAIENL (BREREISS) 128 IPv6E/IPv4, EBEECERTEESR IP etk
—™ IPvo HBLEFO— IPv4 1B1E,

m WAL EAER] IPve EAESHT 2K IPvo st m#d 1Pv4 EALEERT
PR IPv4 1B,

n 1R1E DNS IREIRIHBUERBIRT L SAEF R IPv4 HEiLAZE IPv6 ik,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. IPv6 5.4 M IPv4 [ IPv6 i3

WOURNEGS

MRBRE | |
EihE

HEREMLT
Zl IPv4 R

Zl IPve #&4¢

IPv6/1Pv4 IRIHNEREN, (EXEZEHRS)

TR E 2 R B AR / Bilsde / 13938213680 / http:/ /network.xg.hactcm.edu.cn
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5.4 M IPv4 [ IPv6 iTiE

5. IPv6

Wik WihiXt%

IPv6 IPv6/IPv4 IPv4 IPv4 IPv6/IPv4 IPv6
A B C D E F
e Te e e
1 1
iEibhE: A il e v s L. I iEithkE: A
Sk F | 1| S T RRBtE: F ||| St
...... , ;

: HiEERS HiEER :

Eims iEERsS

R | 1Pv4 SIEIR IPva BRIR |
IPv6 PDU e IPv4 fjsg ————> IPv6 PDU

{ERWR LR ITI IPv4 3 IPv6 AOITIE

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. IPv6 5.4 J\ IPv4 [ IPV6 i
DESEES N

m £ IPvo ZUEIREZHA IPv4 LR, 18 IPV6 *QTETEJ%EJZ% IPv4 EifE#z,
BARY IPVO EEIREERY 1 IPv4 SUEHRAVEIREER D

n 3 IPv4 HEIRE T IPv4 MEHRIBRERT, ETE?&TEE‘B% (BPJRKRY IPVO 28
HEiR) 32Z5=EHLRY IPVo 1%,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



150

5.4 M IPv4 [ IPv6 iTiE

5. IPv6

B il
IPv6 IPv6/1Pv4 IPv4 IPv4 IPv6/1Pv4 IPv6
A B C D E F
—e=e e e —{]
| |
s X || bR A Btk A || FHFS: X
iEibiE: A 1| EIRYMELL: F Baoitiik: F | iEibdk: A
ERgithht: F ! ! BEagithhit: F
...... | IPv6 IPv6 | coceee
| HiEk Sk | N
k>
uEaksa R p— —— S
IPv6 PDU e IPv4 g ———> IPv6 PDU

(EAREEREAHRITI IPv4 3 IPv6 RUTE

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



............... : VMware Virtual Ethernet Adapter for VMnet8

%ﬂ:ﬂﬁtt ............. : 00-50-56-C0-00-08

DHCP LM . . . . . . . . ... - A/

AsECEH. . . . . ... .~

AHbgER: 1Pve HORE. . . . . . L. : fe80::7de2:553:55d8:61dc%4 (15 i%)

IPv4 Mohl . . . . . . . . . . .. 2 10.10. 1.1 (&%)

AL L : 255. 255.255.0

BRAMSE . L. :

DHCPv6 TAID . . . . . . . . . . . 1 1157648470

DHCPv6 %/ DUID . . . . . . . . 00-01-00-01-25-9A-4A-45-00-23-24-C2-60-39
DNS JRZ-2% . . . . . . . . . .. : fec0:0:0:ffff::1%1

fec0:0:0:ffff::2%1
fec0:0:0:ffff::3%1
TCPIP L NetBIOS . . . . . .. NSy =)

7 £ Ja I P S AL 25 WLAN:

............... . Intel (R) Dual Band Wireless—AC 8260

%ﬂiiﬂtt ............. . A4-34-D9-68-84-D6
DHCP T M . . . . . ... ... S
HaiE R, . . . .. i
AMuEER: IPve MubE. . . . . L L : fe80::f591:75f0:c¢35:¢91e%17 (7 k)
IPv4 HHE . . . . . . . . .. .. 1 172.19.100. 47 (% %)
TR .. ... : 255,255, 255.0
RGMAMmEE ... L L L L L 1 20224E3H2H 08:14:27
MAWMEE .. . . L - 20224E3H2H 20:14:27
MR L L L. . 172.19.100. 1
DHCP JR%4% . . . . . . . . . .. : 172.19.100. 1
DHCPv6 TAID . . . . . . . . . . . 1 111424729
DHCPv6 %/ DUID . . . . . . . 1 00-01-00-01-25-9A-4A-45-00-23-24-C2-60-39
DNS JR%#% . . . . . . . . . .. 1 172.19.100. 1
TCPIP L) NetBIOS . . . . . . . Y=
B PO 3 Pic 2% A o 9 445 i s
............ : AT R

............... ; Bluetooth Device (Personal Area Network)

%i_ﬂiﬂiﬂ.ht ............. : A4-34-D9-68-84-DA
DHCP B2 )3H . . . . . . . . . .. B
Az ES A, . . . . L. A

C:\Users\ruanx>




C:\Users\ruanx>nslookup www. baidu. com
JR452%: XiaoQiang
Address: 172.19.100. 1

Je AL s -
2R www. a. shifen. com
Addresses: 220.181. 38. 150
220.181. 38. 149
Aliases: www. baidu. com

C:\Users\ruanx>nslookup www. baidu. com 8. 8. 8.8

fR55%%: dns. google
Address: 8.8.8.8

AL % -

B www. a. shifen. com

Addresses: 240e:83:205:58:0:ff:b09f:36bf
103. 235. 46. 39

Aliases: www. baidu. com

C:\Users\ruanx>nslookup www. baidu.com 114.114.114.114
fR%2%: publicl. 114dns. com
Address: 114.114.114.114

A AL s -
HBFR www. a. shifen. com
Addresses: 220.181. 38. 149
220. 181. 38. 150
Aliases: www.baidu. com

C:\Users\ruanx>nslookup www. bing.com 8.8.8.8
iR 55 %%: dns. google
Address: 8.8.8.8

E [ 8 VR
ZFR dual-a—0001. a—msedge. net
Addresses: 2620:1lec:cll1::200
204. 79. 197. 200
13. 107. 21. 200
Aliases: www.bing. com
a—0001. a—afdentry. net. trafficmanager. net
www—bing—com. dual-a—0001. a-msedge. net

C:\Users\ruanx>
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5. IPv6 5.5 ICMPv6

ICMPV6

m [Pv6 AMRIEEURIRAIAISERRT, BEAWHIEREHES A e X FaUE R,
m [Pvo tBFEREA ICMP RKRIR—LEERES, FURAFRAI ICMPVo,

m BAFAEMTIIY ARP FOMPRESIETMY IGMP #MXAITIREERES R S FHE!

ICMPv6 =1,
ICMP|IGMP ICMPv6
IPv4 IPv6
ARP
hRE 4 RPRLEE RE 6 RRYRLEE
FhIBRAERAIMLEZEAILLER

T g 24 KA BEUOR RS / Bile s / 13938213680 / http://network.xg.hactcm.edu.cn
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5.5 ICMPvé6

|[CMPV6

n [(CMPve Z2EMMRNAINY, ERBRICRRSEES, SKEUEE, <R

SN EIEZIERE.

m [CMPVE BN T JUNE MR AITIRER & X AYE MBI,

ND (Neighbor-Discovery): 2Bit&INR
MLD (Multicast Listener Delivery): ZiBIFAR3(T

EtaiRX

ICMPv6 53¢
I
I I I
ERIEX WPIHEIUEX HRRIFRIEX
ND ¥ MLD {i%
ICMPv6 3B3ZHIS

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BREIEEEIMN 6.1 BABEEEINESES

MBRERNEZINEEET D ENRET RIBREIENT R, MEEXRZSET

SHMET, KENEERERDERIES N, SRR EAFTELIZHE
(Hop) ZReEhAEHAIMHE,

IXERIIREE — ISR D HATRIS R TN, EMNBEN—MEART]

BEo

n FAINBER] H Bk T R R R ZHIEIE ERIERY,

n BHISEMESGEZRSMER, fINLIRKE. EEmR. LISeEES,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BREIEEEIMN 6.1 BABEEEINESES

igE (Routing) ZEEEMNET RBIMNEEIXEI BT REYT A,

n [GERA IREEENSEREN— RO LKEEIER, RiESEEH
HREIDHTER, FEEAEIS— 1 RORITE,

I E ST LU 2 X BT
s RAREESIERERE, EEYEE IR E—F MR ERER,
s AAEENSE, ERHEAE M E T,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BREIEEEIMN 6.1 BABEEEINESES

% FH N BEHYSE I E K S s FH 2R Bl B FH SR L AP RIS FRZRH THY,
MISHEZRBIEN TS TS

o %ID\E&EEIJEWF
BN ATIE N, IT?QUKUE’JQPGO
o F5SE&H (Static Routing)
n SR ENEERIE—HEIBIEN ISR, B R EBr tE R MRS
Y, (BRI RRAESY, FBEEIRAK,
o sSEER  (Dynamic Routing)

HiSm2aBrrsEsy, B

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. IRHLEEM 6.1 BXBHBENESHS
FROESE

s FFSIKRASFOECERIRA, TENHEE/NEBER P,
n SRS ANRCEN SR LR EE,
SIS RE

o FIfcE: FFSEHREEEERFIIHITIZFEEE.

O EQEEEQ LEIEAT: SIS EE NEAIFAFNEMET I ISAPR ST ML,
R SEIEN,

o ARESEE: FSEBEERENER, F1BSEEMISHEE,
o Bt FFSEHBNASIEREGE F—Eh mRTISE, MEHKOEH,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BREIEEEIMN 6.1 BABEEEINESES

RIS
s SR ESERRRERRYIEER 7 A EA BHRYMES,
0 ﬁg@ﬁ@@@ﬁ’ﬂﬂﬂiﬁﬂ’\]ﬁ%ﬁﬁiﬂp, prS s AL el BER A T %
S,
n INRECE 7T RIAE —WES BT —ERA0HSIEE, W/eRAFSIEE,
HRESHSERAIREN, T2 EEAIRH,

PSR —RESIVRERIVNEMNENG, FAEXEFINE, MEETE
RZTIEEN T EMEEATNEGID, e REIEIRIIBERER.

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BREIEEEIMN 6.1 BABEEEINESES

LS :

n Y TFRARERY MR, BT AFNMEAESR, BEWREHRIREEE ],
BEKAEINRGE. FEBSERIZISISE,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BREIEEEIMN 6.1 BABEEEINESES

SEERTR
m EERL:
o AR T ISEANNGE, BEBEERERIING, NERES = BaEmES
FHER BRI LR BRI FRERIN,
m BaEER:
0 BNEEERELNE, SISEER LB TRIEMZIGHMEEZWIEEARIN, FHIERT

AVIRFAZRIN,
n BalES
o %Z&E%EEEJL‘XE@ PIEAEs FREEE, LUENF RIRAINEIERI, RIS IEER
I,

m EEIERXN OIS
0 IR AL AR RISHAISIEBRINSBEEREERERIN, EHE=RERIXCEEERI,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BREIEEEIMN 6.1 BABEEEINESES

oIS AT R
m XA S BIHYES FHERIN
o ISR RIS E R E IR BN T R EAHIaS R HERIR,
n NEAFSBHRAFRES
o SIS ARIERT RN ERRIAE D AAREZEE, 2IRIP, OSPF. EIGRP, IS-IS,

BG P%o
DKE%@@%EW&E%E%%W%%%K—W,&%K%ﬁ%,ﬁﬁi%ﬁﬁ
EE TR

T I 2 K s B AR AR / Bied / 13938213680 / http://network.xg.hactcm.edu.cn
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6. IRHLEEM 6.1 BXBHBENESHS

RIS
s EAGEEMXAVZOEREE R, SRR ARG RERTISIE,
» RHSEANEBHERE

o BIEVIUE IERARIATEERY.,

o EiREE ENEE,

0 HIANEEENIBEEMMESIAIINIEN, XeiEi, BEEEENE,

o EIENEBREE.

0 BIENE LAY,

o EiANZ&{ER.
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6. BREIEEEIMN 6.1 BABEEEINESES

=1
n NMEE—ENIIRERBSEEL,
s B =E R TFE—MSFEEK MEDAIVR S IEEEE,
n SOPRRVUIRAEEEER, MRAIgema FEENE A,
n R N IERE A0
o IRAIEIEE MNP B S S EE TIERYZE
o RGOS ER AT WRY, MXMHT BRI A=A,
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6. BREIEEEIMN 6.1 BABEEEINESES

73 IR A ESERTCETMN
n AFRIBIRIRA RS A

o WISRILEPFERES R ANEMERIMNBN EFENR, NIXFrRBRGIFER, E
e KT E),

o e XL IR Hes B3R IS S B TR Em il = R MA@ S s 1A,
n SEMSRABENAY (BIZIESHY) | 2 TS EEEE N,

oA 2 NER:

o BiaZR S BRYISEIZRRE B), 88 EIZERE (interdomain routing),

o EIaRFEANERIEE IR 3k 8RR (intradomain routing),

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. IHLFEIEE MY 6.1 BXBHBENESHS
'6& 4%t (Autonomous System, AS)
n HIaRRASHIEN

0 EER—AEE FHOFZS ML, IPHIELAN RS, MXLIRESERA—E
A RGN ERYS BRI ENES,

o B— AS WHEAM AS RIWEHIE— B —AUF—ERIIS AR SRR,
n JTBEIRRFASHIE N Z5RE NEHRYEL:

o0 RE—PASMER T Z2MANENSRIEFENNAEEZ, BEZAVE—TASITEMASTE
MERIR— PR —RIFI—ENAVES I SRR,
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6. BREIEEEIMN 6.1 BABEEEINESES

BiaR% ARE

R4
BHiaRkst =HoERS
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6. BREIEEEIMN 6.1 BABEEEINESES

B BRI A SIS BRIz
m RERRITMY IGP (Interior Gateway Protocol) @ IRP
o £ BEiaR G A ERERRIES HIZETMN
o HENXSEIRHEIAFMMNEREERE, WRIPFIOSPRN,
m YMEBR TN EGP (External Gateway Protocol) : ERP

o ERGHBANSEERERIBRR ST, SEERIEE— 1 BaRFHNLRET,
R B — IR RIS E R EEE S — T BiaR ST, XIFRINTE
INERRI KM EGP,

o FESMEBM R R B RIfE &R ZAIEBGP-4,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BREIEEEIMN 6.1 BABEEEINESES

RIS YRR AR SE IS FHIZE RN
EIAZSE A A%t B
Ry FROMEBRISE N R,

(5120, BGP-4) e FB PR KMy /
=] I\
- ’ . ({50, OSPF)

== S E T SISV
(5140, RIP)

Bia R A2 [BRVES HIER I HE R EE R (interdomain routing)
BHiaRFtRERRYIS IR S Hi%ER (intradomain routing)
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6. BREIEEEIMN 6.1 BABEEEINESES

X4 PY R PO A S ES ER TSN

[ e ]

[ - } [ S }

AIERRISEHY (IGP) MERRIK Y (EGP)
EERE RIS REEE
(Distance Vector) (Link State) (path vector)

o @
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=]

\sw-1

RS-1

GE 0/0/1 | ™

GE 0/0/1

Vlanif02: 172.16.64.254/24

Vlanif03: 172.16.65.254/24
Vlanif100: 10.0.1.1/30

RS-2

GE 0/0/1 ““—l_
GE 0/0/1 T

: 172.16.66.254/24
: 172.16.67.254/24
: 10.0.2.1/30

: 172.16.68.254/24
: 172.16.69.254/24
: 10.0.3.1/30

RS-3

Q

GE 0/0/1

Vlanif08: 172.16.70.254/24

Vlanif09: 172.16.71.254/24
Vlanif100: 10.0.4.1/30

RS-4

R-3

GE 0/0/0: 10.0.0.2/30
GE 0/0/1: 10.0.0.5/30
GE 0/0/3: 100.1.1.1/30

R-1

R-7
Eth 0/0/0: .1.0. : RS-9 Sw-9
Eth 0/0/1: .1.0. ”—**1 GE 0/0/1

GE 0/0/1: 5
GE 0/0/2: s GE 0/0/1
R5-9

Eth 0f0/2
Eth 0/0/1

GE 0/0/1 '“—*JI GE 0/0/24

: Eth 0/0/2 ¥ Geopn
Host—?/

GE 0/0/1 ™= -
‘ l GE 0/0/24 R _

GE 0/0/3

R-1 R-4 . _
GE 0/0/0: Eth 0/0/0: 10.1.0.1/30 g:?"!‘;ﬂ’ }g%-}gg-;g-%g:@j
GE 0/0/1: Eth 0/0/1: 10.1.0.18/30 vi a!‘f'mo‘ e /
GE 0/0/2: GE 0/0/0: 10.1.0.10/30 o it + 10.1.5.1/°
GE 0/0/3: GE 0/0/3: 100.1.1.2/30 -1 /GE 0/ RS-8
1 GE 0/0/24 ("7 GE 0/0/1
Ethopn 2 1 GE OO/ X3P GE 0/0/1
= RS-8
GE 0/0/0 Eth 0/0/0 Vlanif08: 192.168.70.254/24
Vlanif09: 192.168.71.254/24
Vlanif100: 10.1.4.1/30
.6 | Etho
R-3 R-4 e oo RS-7 SW-7
GE 0/0/0 ‘ GE 0/0/3 l GE 0/0/0 GE 0/0/24 "y GE 0/0/1 Tth ofo/2 Host-14
GE0/o/1 ¥ GE 0/0/3 ’ LR pa 0/ 28 GE 0/0/1 B
Eth 0/0/0 RS-7
Eth 0/0/1 Vlanif06: 192.168.68.254/24
Vlanif07: 192.168.69.254/24 Host-13
GE 0/0/0 Eth 0/0/1 Vlanif100: .
Eth /0D RS-6 SW-6 -

GE 0/02 S GE 0/0/1
GE 0/0/24 P
R-6 RS-6

Eth 0/0/0: 10.1.0. Vlanif04: 192.168.66.254/24 L

Eth 0/0/1: Lk Vla_nif05= 192.;68,67.254/24 Host-11
GE 0/0/0: .1.0. Vlanifl00: 10.1.2.1/30

GE 0/0/1: S Lak RS-5 SW-5

o GE 0/0/24 ™ s, GE 0/0/1 Eth 0/0/2

Eth 0/0/0: <X I GE 0/0/1 Eth 0/0/1 J
Eth 0/0/1: Host-10
RS-5

GE 0/0/1:
Vlanif02: 192.168.64.254/24

GE 0/0/2:

Vlanif03: 192.168.65.254/24
Vlanif100: 10.1.1.1/30 Host-

o
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6' Eg mi&;ﬁtlj}iy 6.2 AIERRIXINY RIP

IREREEMY (Routing Information Protocol, RIP) 2MERMFHMY IGP
FERITISR T2 EFRRITNN,

m RIP E2— o HmlHETIEE O SHIREHRIEERIMNY, SEEMAIREMNY,

m RIP RXMLEE: B,

a RIP ERMEREIE RSB N B E ORI E— B HIREAIE
e

[NZERARER, —MRARAZER, FRBERESHR.
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6' Eg EE&?%T’D'E)‘( 6.2 AIERRIXINY RIP

RIP X3"EEE"HITE X, -

s ESHESE ERERRIMN SRR = 1,

n IXEEERIIFE RS RAINSHIER = FrEidAYISEHERE + 1.

= RIPFRAY EERS AR BEEL" (hop count), B —ESHES, BEEEUIN,
IR = "IRRSRHYES .,

n EIRE = "IEE&R BB,

n —RRERZHRESS 15 MR,

n IR MR AEDD 16 FIRIMEHETAAIL,

m RIP FREEF WS [BERI(ERZRISH, RicEER&E 1A,
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6' Eg EE&?%T’Z}'E)‘( 6.2 AIERRIXINY RIP

RIP FU="145
n [NATESRES HEE 3B
n THPYEREEIRABHSEAENZENMEE, RIBCHIIBHER,

s ZEERIREEMRIIREHESE, #ul, BmBOfF/ PR B E AR S R
XSS EMISHR, SMEIEFNRESHRT, RS NIIIERESHEs
B EINE U ENERER.
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6' Eg mi&;ﬁtlj}iy 6.2 AIERRIXINY RIP

SRR TR

m 550 EBAIENINIFFGSE TIFY, BRxeE=1Y.

m AfE EBARSEHEEREENINERIES, IEEEN A,

r 55 B BEsStRNHBEIFEERAIEBSHE R EFISHEER.

n LR B35 TXEHRE, IENERSSRZHMERIARB R ST T
O— 1 WEHERREIE B AN kS FHESa0HbIE,

= RIP pYlZE(convergence)idiZiIR, BIEBRRFZFIENEREMSEIER
HIEE FRFEEE BRI RERGE,
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6. IBHEFEIMY 6.2 PIERRISEHNY RIP

RIP BREHERAYEZ(ESANEFTARNY
» RIP ISHEERIVEREEE: BRINSS. IR (ERE). N—Bieir
EWRE | B (B8 | bt

m IREHEREEFTAN
o ERIEEMER AR EEIAE T HINSRIREIERS.

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



6. B EHIERE Y

6.2 PIERMIXHDY RIP

RN ===

-Nﬁ¢@%%E%(ﬁwEﬂM%X)E%ﬂ%%Rmﬁﬁ,% CEP
o B RIPIRXFIFIEINE (RIEA) @ B B FERPIIHBIERS X, F
IEPTERY IR FERAYEDN T,
o XEa RIP IR FHIE—1IE, 22N
ZMETLEENNEN, WBZREFNESEER. AU
ZRRERRE N T BEREN X, NBWEINRE SRR ERFORE, S

EWEINE PRIRER /N T BERTRIIEE, NWAKEINE EfREEEFIIE, S
AL,

o & 3 DI RIEIBELEIEAssRVEFIgHZE, NAELBBEE s 9IRS H
22 ESIEEEN 16 (FRAANX) .
@ R[],

T 2GR 205 BB / Wil / 13938213680 / http:/ /network.xg.hactcm.edu.cn
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6. IBHEFEIMY 6.2 PIERRISEHNY RIP

IEREEE
n ELAEM:

o Bellman-Ford &% (8 Ford-Fulkerson &%) .
s BEER

0 R X 5 R A B B IRREIRE LAI—1E~,
o GBS A—-B IRAVRERERIE A—X F1 X-B, NE—KKE A—-X F1 X-B tBElD
AlEE= A Bl X FNER X B B SRR,

@ %%EE%&
I ) ‘
RIEEE RIS

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6' Eg EE&?%T’D'E)‘( 6.2 AIERRIXINY RIP

IXHEE L [B3XHR{ER

m RIPVMYOIEBEERN SRRIFrE i EHEs2l A0 B SHIELR I s A Lﬁsc?@EQEEE =
FAEREIZER, FENE— P ISHERRIE— 1 BHIIMEHIISHEE
Gy (BPBksEsD)

» RAFTENRAESEIIE TENSARANSBREES, ERTE—
NI EARR], IR SRR,
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6. B EHIERE Y
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6.2 AIERRIXINY RIP

(1] SEHiEHaE R6 B3R 4-8(a) FIRAYISHR. IMTEINEItAIPIZHRES R4 A& RAVEZH

EHISRE, WK 4-8(b) FiiR. iEFISHES R6 FIIRHE.

% 4-8(a) IEHEE R RIISHAR

Z 4-8(b) R4 ZRHBHEHIEE

EARIRIES i) —HkEREHRS
Net2 3 R4
Net3 4 Rs

HEIRILE iEES] T—BkERERES
Net1 3 R,
Net2 4 R,
Net3 1 iR

l(D IEE+1, (S0 T—Hhituit

% 4-8(c) (EPAERIE 4-8(b)

HEIRILE i) T—HkESE=S
Net1 4 R,
Net?2 5 R,
Net3 2 R,

EL=p] g i T—BkEREER
Netl 4 R,
Net2 5 R4
Net3 2 R4

WG R 25 R 2 AR SRE / Behéde / 13938213680 / http:/ /network.xg.hactem.edu.cn



6. B EHIERFE Y
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6.2 AIERRIXINY RIP

Mizmliidie sl BREREH.

M C A9 RIP 3L

Net2
Net3
Net6
Net8
Net9

giwhooh

|BEEERE

EINHEELARS
M C Ery RIP 3L

Net2
Net3
Net6
Net8
Net9

A HuUu1O Ul

Net1
Net2
Net6
Net8
Net9

HhOoONN

TmmA >

EIRE

Netl: RBHMER, &

Net2: {HRRT—HE, iR

Net3: —5ifilH, 18I0

Net6: FREIBIT—BE, FhbkE), EHiR
Net8: RERT—HE, BEHER, A3%
Net9: RERT—HE, FHPEKX, 3%

RIS

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6' Eg EE&?%T’D'E)‘( 6.2 AIERRIXINY RIP

RIP2TMY AR SAS T - 4 45
HHHRIRRS | BREtmE | )
4 = . WYL It ZOE*EH*'!'EEEE
%5 | Ik | &5H0 FRUEHD - | Em
T—BkBR RS thh BZ 25 4
§5EE (1-16) )
UE%E = B2 EER4S RIP2 32457553 S1alRliE
Hi%#E CIDR, BiimEe
—— RIP 32 § RI=Al, SZIFSHE.
P
= 51[;3 ggxmﬁm
UDP FPF#UEIR —— o
P HiEie {&§f UDP i 520 .
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6. IBHEFEIMY 6.2 PIERRISEHNY RIP

RIP2 =23

m HpY: BEMFIEA 2 MEBZERMK.

s IKEERD . BETPEBHRERENR, BPBRERE 20 1MF75,
o MUPRAMRST (MERAIHBIEEER]) FERAISRIRG PR {E FBRIHBIL N
o EARCEABBRFSHISHE,

o EEARMRIEE, IEEEMWSHUE, 12ZMEE9F D, Bl RSt
NEEMERIIEE,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. BREIEEEIMN 6.2 PIEBRIEHIY RIP
RIP2 g3 :

s — RIP IR &ZRIEHE 25 Mg, Eifm RIP iRXAIEAKERE 4+20
x25=504 75, BT, ®IRBR—1 RIP #i3CRIGIX,

n RIP2 BEEEEBEN=5IT08E,
o H{FEAETIEE, IEBEREEXREAZS—EBHEERE
o ELFEIEZ G EARHAER, BEXIVRZRE

(20 M=F75) B ERIE=E5.
EFRRIN 24 NEEHRER.

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. IBHEFEIMY 6.2 PIERRISEHNY RIP

RIP 7MMAFRR
s 5 WHBIEEER, BiHBIEEEE

o % Igéﬁétlj?%ﬁll%ﬁﬁ, BT HCRIRRIAIT B RERIUER (NBR) ZXEIFEH
IRERS, (B,

o SCIEER, FERN.
m TR
o MEIMEBIR. &XIER A 15 (16 FRAAIX) o
0 ZRHUHAEENTRIRHEZR, FHEEK,
o INBEEGEESIE, WaREEg, (1E18)

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6- Eg EEl ﬁﬁ’[’l}i)‘( 6.3 MIEBRIXTY OSPF

[ B X BN }

[ e 1 [ S }

AIERRISEHHY (IGP) MEBRIXHY (EGP)
EERE RIS BERE
(Distance Vector) (Link State) (path vector)

=

T I 2 K s B AR AR / Bied / 13938213680 / http://network.xg.hactcm.edu.cn

(o
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6- Eg EEl ﬁ?ﬁfdﬁ)‘( 6.3 MIEBRIXTY OSPF

FIEEEEMS (Open Shortest Path First, OSPF) 247 72k RIP
A9ERAR, TE19895F A& kAT,

s RIFREE, BLIRES

m FFRi 3RBB OSPF NN AR E—X @iEsl, Mo aZx.,

n SRS [FR7T Dikstra I2HEHI&EIR1ZE X SPF,

n KD MIUHISERSIRSTIMY (link state protocol), *

m IE(EA OSPRV2,

OSPFREMNNEF, FHAFRREMEAEEMNMYA R &R .

m SOfR B, PPBRIERISRZARSMEAISHEIEFREIMNELEZ2 SRR,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6- Eg EEl ﬁ?ﬁfdﬁ)‘( 6.3 MIEBRIXTY OSPF

OSPHIMY &EERWHEMEER D B TCAYEEIASTMY. (Link State
Protocol) , MARIRRIPABFRVIER M= MY,

OSPFRU="1"FE4 =
n SKAEHZE (flooding), MABGERSFIIEIIRASE KIXERE

n RIXRIER xEE%ZIKEQEE 2 tESBRYFRE IS ERS AUBERDIAES, @ﬁz\'%f’t%EE
FERERDER
0 PERPIAS | lEEHHZlKEQEE SR ERFIBEER EREEAELE, IAMIZGERAIEE (metric),

s SRS R EZ W EER—RATE (A0307011) |, BSEHEsT FiZiARRT
BISHAXLER.

Dw:l

ST

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6- Eg EEl ﬁ?ﬁfdﬁ)‘( 6.3 MIEBRIXTY OSPF

WERINSEUREZE (Link-state Database) :

= EEHZQEQEE”EZIEU MEMATIRPEIRIASER, R PrERIIEHEs 2 EPaEE
S — RIS EUEE,

n I XPEEESLRR ERUE = MR NMEIE!, BEZMEERE—EHHY (XR
SRS EHEENEE)

n B IR ERERRSEEETIEURIE R CRIRHER
o BaN, (EMADikstrafIERERZIRHAEL, TRESHE IR,
o SERISEURERER RN TR, (5 M IRHERaE kI EHERER,
o B2im: OSPF BERTIIREWSIEER,
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6- Eg EEl ﬁﬁ’[’l}i}‘( 6.3 MIEBRIXTY OSPF

OSPF X1z (area)

» NTEOSPFASEATHUSRANIME, OSPF E— N EARABYIN HET
ANENGEE, R,

s B XFEE— 32 (UAIKIBIRRRE (AR THBIZFRR) .
n XEEABERK, £ XERRESHERIF BT 2007,

TR BE 25 R 2245 EBOR 4Be / Bl / 13938213680 / http://network.xg.hactcm.edu.cn
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ln; sﬁ AS

FFXiH 0.0.0.0

KXis 0.0.0.1

XigihFiEH=S ABR
R-3 R-4 R-7

FFi&H:=E BR (backbone router)
R-3 R-4 R-5 R-6 R-7

BiaRAn R igMHES ASBR
(AS border router)

R-6

iz 0.0.0.2

Xis 0.0.0.3
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6- Eg EEl ﬁﬁ’[’l}i}‘( 6.3 MIEBRIXTY OSPF

OSPF %l Xigi /L saFOER ES -
=W

0 R T BN FBSE, P RIRR 53 XIRRIAFAL -

0 R T BB E, fEE—N X P ER A B
m fReS ZEREEEAKNRN, B

0 RIS EATFEIRE T, MifE OSPF HMYBETE T

o {8 OSPF #MXEINEZL T BRANEARES.
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6- Eg EEl ﬁﬁ’[’l}i}‘( 6.3 MIEBRIXTY OSPF

OSPF Xl X IR =
s HFR:
o W AEZEEFN S AT E LA RIS A,
o AL ZERIRERIREIYE (load balancing) ,
o B 7E OSPF IRERS 2 [B3CHRHY D R EF BB £ 5IA9T08E,
o ZIFA R ERNFRLS T s 2wt CIDR,
0 32 (UNFS, FSEAREEHT,
LEBFEZEE 600 ERFLF-HES S,

TR BE 25 R 2245 EBOR 4Be / Bl / 13938213680 / http://network.xg.hactcm.edu.cn
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6- Eg EEl ﬁﬁ’[’l}i}‘( 6.3 MIEBRIXTY OSPF

OSPF By s 2HZEEY
m 2581 g% (Hello) 54H,
m 587 FUREEEA (Database Description) 4328,
m SSAY3 . EERIRESIESK (Link State Request) 754H,
m SR PERRINESEEFT (Link State Update) 7348,
o FBHZ AN & MW EFTRERIA S,
m A5 GERRIRSHIIA (Link State Acknowledgment) 4534H,

TR BE 25 R 2245 EBOR 4Be / Bl / 13938213680 / http://network.xg.hactcm.edu.cn
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6- Eg EEl ﬁﬁ’[’l}i)‘( 6.3 MIEBRIXTY OSPF

OSPF £33 -
= OSPF A~F UDP , mEE%HA IP #EHkkEIX.
n OSPF 1 IVEIEIRIRRE :
o AR/ D EREENBEE.,
o ANRHRAVEIEIR o F&IX.
DR EERNEIRIRREZEZR—, IO AEREMERIVEIEIR, MEBNEIERIINEE,

TR 25 KA BB / el / 13938213680 / http://network.xg.hactcm.edu.cn
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6- Eg EEl ﬁ?ﬁfdﬁ)‘( 6.3 MIEBRIXTY OSPF

OSPF #IER . 2 o 8 16 31
h 7 * = S B K E
B HO® R
X & & R &

f 3% 0 £ 5 x B
i G
i Gl
IP ERIRE — 24—

ngg? bl \ OSPFMERSEE| KA1 ZRRISHIOSPF4E

€= | |PEUEIREED OSPF 554H
- IP 0EIR -

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6- Eg EEl ﬁ?ﬁfdﬁ)‘( 6.3 MIEBRIXTY OSPF

OSPF TfEI#=
n 1 HREMBIEAIL,
o 1E4BEREIEE IR 10 O EATIR—RIDIED A,

0 B 40 B TEIKEIE MBS R A RAITRAE, WaARZIEREESES
RETIAEY.

m 550 ESHERINSEUERE,
o @2 IEAEEASIERINSEIREENAS 2 —1F0Y,
o PP EZAVIREEILEEEELBER (fully adjacent) HEEHZS,
0 NETEEAVIRHEE. RATYIE A0, BEERINVSEIRETREX

2=

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6- Eg EEl ﬁ?ﬁfdﬁ)‘( 6.3 MIEBRIXTY OSPF

OSPF TEI#2
m 5530 EFTHEIIRE,
0 REPERRSAETN, IRHSEMERERNSENDE, KAEIHZIAD
£ W BRI,

o NIHRERINSEIEFE S MV RS2, OSPF IANIE: Efs—ERRTE, a0
30 o, ERIFT—IREUEEPAITERIRE,

o OSPF 8IS RIZ R AESRI Hgs, SENERMAIRFLEEARR, Bit3E
BXMIAIRIR RS, OSPF N ELLIER &Y RIP #1522,

o OSPF i B"INBESIESIE RYERE, IWSUEREIR,
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6- Eg EEl ﬁﬁ’ﬂﬁ)‘( 6.3 MIEBRIXTY OSPF

OSPF TEIJ%=E:
______ T_""i@’

PrERTATE i -
‘i - [EHiE
""""""""""""" %5 Eﬁﬁ%ﬂﬁ»
HURRERA
| \ -
&R ERIEIE e — )
SURPERRA
_______ N
} HEBRIRTSIER _
FERTORS SRS E
J HERSARAHIA
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OSPF {&F
jﬁmuslzlﬁ
e pa gt

_— @—
D N [ |} 2
t R
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DR (designated router)

- & N MERRERT—NMAKMNLE, WEMEHRERE

(N-1) MERSRLZEERASER, BEmmEE N(N-1) 1M6EE
WSEELAKR L&,

- ZREANVBEMERATIEERNIEAZE DR (designated

router) B75i%, I ERISEEXKRELD.

- FEEMNRHRNARZ BN L FRBRIHE SR EEEZMEE LY

BRHBLENTER
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6' Eg EH i&?%f’j}iy 6.4 7MEBMIKIDIYX BGP

[ B X BN }

[ e 1 [ S }

AIERRISEHHY (IGP) MEBRIXHY (EGP)
EERE RIS BERE
(Distance Vector) (Link State) (path vector)

R e
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6' Eg EH i&?%f’j}iy 6.4 7MEBMIKIDIYX BGP

FMEIMY BGP ZAEBiaRFHIISHEE 832 ER HE BRI

BGP TR AA220060F 18 AT BGP-4,
m BGP B4 hA, BPRFC 4271 ~ 4278,

AR, BEG BGP-4 BB BGP,

TR 25 KA BB / el / 13938213680 / http://network.xg.hactcm.edu.cn
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6' Eg EH i&?%f’j}iy 6.4 7MEBMIKIDIYX BGP

BGP B9="1EE4T=
s AFEEERS AS Z8H0IRAERE,
n HEER KR E —5Reee 2 A BNE B L RIFAVEE (e ET) |
MmAIEETEL —FEKHE,
o SRR, FEEERE R aIHIEEIFE R,
ARG EREEE, BIHSERHESRAIIN,
o Bia R R BN RIS EVINE S8 KRS,
2P EEE LANRE AS i, BRI S B I R AT A,
S IBHIESTE AS 2 S BIA M (55,
» KT ZRMEE (path vector) EEEIEFRIMY,

T Th S 25 K A B / BB / 13938213680 / http:/ /network.xg.hactem.edu.cn
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6' Eg EH i&?%f’j}iy 6.4 7MEBMIKIDIYX BGP

BGP &x=#& (BGP speaker)
B EIBRFAERER D EBASSEIZBIER SR BGP £5&"
m ) BGP ASE BT — P HEEMEIERZ TR,

o BGP A=&0JLAE BGP 10RiEHEE, HoILARE,

BGP £5& BGP K=&

T Th S 25 K A B / BB / 13938213680 / http:/ /network.xg.hactem.edu.cn



BGP X5 BGP Z5&

£ AS 28, BGP RSETEHKAM TCP i&ZE (ImAS5R179) Lz BGP &if(session), X
FIERE N AR/ eBGP 1EE,

£ AS B, (HUEEBENFENMEHEEZBAE—NBEERE (BFER TCPEE) . ASHK
HFENERMEY ANEEESEEN. XMEZFETR iBGP &,

eBGP (external BGP) i&E##: izfT eBGP ¥, AR AS ZIERIRIEHER.

iBGP (internal BGP) iE#%: 51T iBGP i, 7& AS WEBRVEEHESZ B3R BGP BHEER.




IGP, iBGP #1 eBGP AJXFH

eBGP eBGP eBGP

~ iBGP /\4 iBGP /\ iBGP /\4 iBGP

) IGP_ _| | IGP_ _ IGP . IGP

AS, AS, AS, AS,
£ AS HERETT: £ AS ZIahE1T:
RERMItmY IGP, 40 OSPF 8 RIP - 1Y eBGP

- 1Y iBGP,




eBGP #1 iBGP

+ FE—/MY BGP

- ([EARNERE. ERNENE. ERIASINSFRTE—F.

- (BEeil{DERBIZIRBARNARR:

- {£ eBGP EFEIINFIRFHPIBEIER, TLIERE—1 iBGP EZHIXIFi.
- M iBGP EERMNFRSHNRESR, JLlEHkRES—1 eBGP EEIXIFiR.
- M iBGP EERINFRSHINRRESE, AaEiERES—1 iBGP EZAIIFin.



210

6. IBHEFEIMY 6.4 SEBRIXIIX BGP
BGP E&H
BGP ¥ZH = [ Fi%k, BGPI®IE ] = [ IS, AS-PATH, NEXT-HOP ]
¥ e
BGP B :
v 15EBEIM—4 7K (F CIDR igiZFER)
i
BGP EZRIH/NEIHRE:
/ BEARAEE  AS-PATH
v T—itk NEXT-HOP
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6. Eg EE i&ﬁ:f’jﬁ)‘( 6.4 SpERRIXINIY BGP

=MAERNEEES AS £5#8 AS (transit AS)

Y% AS (Peering AS)

e T —

it

0
Q

stub AS S8 AS stub AS

multihomed AP

T Th S 25 K A B / BB / 13938213680 / http:/ /network.xg.hactem.edu.cn



EFigk AS (transit AS)

tg AS, stub AS:

« tEER/NEY AS, IEpBEARIXGEEREER
A9 AS, B ERWERER AS &K
F9534H,

- REIEsEEHEM AS IS HEBIELRS
— ™ AS,

« KB AS wIREFmEREAY AS (JE T BE

**ﬁ AS gugﬁ AS *m AS RN S
stub AS multihomed AP stub AS @gﬁgﬂ}ﬁqﬁﬁgﬁ°



EFigk AS (transit AS)

ZIJd/g AS, multihomed AS:

« KRB AS TJURINEZEIR P EE 21
AS, FRAZIFE AS,

- ZIH/E AS AJLUSBIMEEAI S, —
FiEEtE, HitEzaH,

« ZIFE AS TREBNEF . AS,

*HtH AS k4 AS

stub AS SIIE AS
" multihomed AP stub AS



EFigk AS (transit AS)

XJZ AS, peering AS:
o EZEIELMEHIR AS,
o XIFF AS ZIEARIEFIEI AS ILER,

ik AS, transit AS:
- HESEBETZEAET AS,
1 AS 8 AS - BT HEM AS G RDE,

stub AS S8 AS stub AS

multihomed AP . ?E% AS E?ﬁ%”%ﬁ\:@ AS J:o




BGP EsHUN{a)EsatiE+F?

- {E£Et% AS-PATH R, AaiFHIERA AS S,

- AS3 1&EILZIRY BGP iEHAY AS-PATH hE&Z&BTHC,
- YBEPHIPSIEXSRIRH, Mg fiEF iR,

[X, AS, AS, ASG]‘/ ‘\[X AS; ASg]
>

[X, AS, AS, AS; AS,]
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6. Eg EE i&?%f’j}iy 6.4 SMERMIKHY BGP

BGP AUESERLEREE
n A— AS EIB— AS FPIURISE X RE—RISH, NMFEEENTH,
n A AS IS AS FRRIBISR X ALE—5E8H, ERERFRY BGP BXH.

~N

- Flth{RLF (local preference) [HRESHIEH (FXIAME=100)

J

* AS BiEE\aYEEE

N

- ERRISIRHERERE (SETE AS FRERXERD)
- B2E38 BGP ID MBS \i0EEH. BESMEOMIZHEES A P tttt, BGP ID & |
(ERiZEREHzEAY IP it E(ERR—1 .

J
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6' Eg m iﬁ?%f’j}iy 6.4 JMERRIXINY BGP

BGP-4 RYPUFHHR L :

OPEN (¥J7¥) - AR51PrISB—1 BGP KSEHEUXER, ([EBEHRE.

UPDATE (5E%h) - BRESEFE—IBHNER, RFILERENZ FIEH.

KEEPALIVE (f%i%) - FRRIHATEIIIESE SRR,

NOTIFICATION (&) - ARAZXEMZIRIESS.

o FERFC2918H1ENIROUTE-REFRESHIRS, FKIERITFinEFE S,

T FE 225 K2 AE BB AR B / Bilede / 13938213680 / http://network.xg. hactcm.edu.cn
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6' Eg EH i&?%f’j}iy 6.4 7MEBMIKIDIYX BGP

BGPIR 4519 -

¥ 16 2 1
tm ) ic KE |%*8
BGP #R3EREED BGP 1B &R
TCPEED BGP‘ﬂijz
= P EE TC P‘jﬁj

7 o S 2 R A R 2% / Wil / 13938213680 / http://network.xg.hactem.edu.cn



6. B EHIERE Y

IS ERESHUZET

n IKARE LFENERE, HTFEIEMNLE
m SRS E BB PRI HEIR S,

n IRASEAEETE: #ADAE,

DE%EE%%xEE—ﬁPEEy/l\EHU)\MHﬁD*D TRt ONERTEN, EES2E R
2H,

0 IREEER T EIAmAWEIDE, REBSEEZENEIMNSS, Li1zoE\EHEEHY
R aERE i AR E B HESE.

o F—EkRERsStIRRIXM D EMNESH, BRIz HERER S ALE,
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L A\ Y
6. ISHEEEY 6.5 BAERIOAED
IS FAZEAYZEM
B F eI T
3 MR B S IEIY it
D pimeEpeE - s
______________________________ Y- -
IR 1 R A
‘“’1’2’3& 4N '“’3*2"1'“’
: TN en : 54R
PN Tm . RRE . R
+1»2+Z{-F AEHLEH +3*2*1+
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6. IBHEFEIMY 6.5 IREEEA0LEH

IS FHESAY45H
n EPUIRAREEAR] X o AR RERD
o BRFREEIEESD
o D EEED
m FRAAEIEESD
o WALEEEHIERD, Ei O 2 I8 R 1E L,

0 BREIGERAN IR AV ESS BIRIEPMATERI IS RIS EIE HIg TR, EINEEEK
RE AR ORI QRIS FH BE A2 1 FH (5 BT A s S A A 4P IS FH AR

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



6. B EHIERE Y

IS FHESAY45H
n EPUIRAREEAR] X o AR RERD
o BRFREEIEESD
o D EEED
n DEELEESD . BH=EF0ER

o ATHALERY (switching fabric): MFRASHAER, EERBREIEEIL A (forwarding
table) X 2RH TR,

o —ZR%) N\ i
o —ZB%) i [

} O R
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“BEAR" N "IBHERE" AIX5)

 IRIESE ARG FIFRY |P 2R
BlERR A EE.

 (NF KBSz,
ERRENBHFEHA.

B RRW IR B TehAE R IRERT
FHIER, 8—1TURESNER
JARY B RO 82 e i I AN SR LE
MAC #EiHER (A F—BAILLK
WOSBLE) HYBRET,

RRHEIEEEE, RIEMESHH

RUZRRMCIBIE, ISRz Ay
BSE, FrELAE RN REER.

< RERZ IR,
- REHF—RNE SN BRMSERIT

—ik (F3 IP HBAEERTR) RUBREST,




6. B EHIERE Y

440 N\ 3T el WEIRY 2 2HRIAME

s RIS ERIEMESMERE, BoHEERINSERATFHIASTIE,

X7 E—TEHIRTRE,

BRI
R
I
§
B} s |
—— :
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6. B EHIERE Y

480 B i [P SR GIERAV D H AR IR E S

n SIREIGIRIT R BRI TEF, SUEIEREMERRSG oEIN_ L5k
IREREEFIERD, REMIEREAIZRIINERZIS.

iy s O A9 SR
RILE IR .
4 5> 4B HEBA s
o B
Zﬁ — éﬁ%ﬁf’g | it e &
¥ EoEE 2
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6. IBHEFEIMY 6.5 IREEEA0LEH

/\Qﬂ%z‘:.

n SESHRFMEDEINREEA LSO BEFENNIIRYR=E, NI EFIE= B
é%ﬁrtﬂz/'\:zéU Xt EEEEHF AN HB TR B FIET BT R e
EX S

n IREHERFAVRIABEILAIEim it EIE D B EARIEERE,
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6. IBHEFEIMY 6.5 IREEEA0LEH

ATHREEH

m SRR B I FRERHI R B4

s [FRXPRREHIE D EN— i Nin D& 21K aiEryE thim .,
s SCIRIRB 2R, SRRGAE =M.

o BT FESE
O @ﬂ/ \g§
0 BT AR

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn




6. BREREEFFEITIN 6.5 MBI
S

s
[ﬁ

(a) BT FfE=R (b) BT

T P BE 25 K2 AE BER2ARE / BEéde / 13938213680 / http:/ /network.xg.hactcm.edu.cn



6. BREREEFFEITIN 6.5 MBI
S

(€) B EIEMZE

TR E 2 R B AR / Bilsde / 13938213680 / http:/ /network.xg.hactcm.edu.cn




Eid1FiEES
498 R SERTE AN I IS — MBS, BEARETS R
'LD s LY EAIIS ERE RN, REDERMNEN G OIS HITIF0E
P A\ 0, i
I:':'* B H:'*O PERSEAMBY LA\ S B AR O, SIS, B
-+ H } - e BHEE R AER LR ONETH,

SRS (E5) HEY MASE, BARES
(@) EFeR WRSHEE (DA ANE AT XA )
—FINF M.
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Bid S

SIEIRM BN IR DB I HZR P L EREXE GERHL
imE, MAFEISREEFEMET AT
SREREAMARONERMNSEIT, WAKHZEMAREE
W AHREEH, FHERIA G D HAZET,

EAE— 1 BERAODEARBTIX—5E%, FEIEKH

BRHUH R T IR S EIERAIRS .
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BT EITIRLERD (crossbar switch fabric)

, -~ I I I s BEIRAEIEMZS (interconnection network),
=L | .+ BB N E£RE, BHRBSILME N MR N
E . l l ) | M HimEER,
' ' « WA RAKE—1PoHEY, SR eREEIKFESLE L,
[:l - AHEMEHRONEELDETH, UKEERESKERD
[l i, BiznBEREX M RO, ShHidin0EH
[l]01 [i]OZ oA, PEERANRORBAFS,

- Y B TLEEARRGE, AL AT O—
MmO, REX MR8 oHESH,
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el UL L
= ~—

NE40E-X8 NE40E-X16 NE40E-X3
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6. B EHIERE Y 6.5 MR

&'A .lll.lll.

noawer CISCO

! Juniper

h!’

Gﬁﬁw’{g E Extreme H3C

networks

Ru,}"'é ITOIPBAFEE R
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7. 1P 2Z1& 7.1 IP SEREFES

1988 &, Steve Deering BRI IP SIBHIMER,
-;%Um%mw.uﬁgéﬁﬁ%o
= B9 @@iﬂjﬁ%
'—AﬁmEIEWF/Y%ﬁ

RARELI
[ 90 BEHUEIX
EERIASR TS B
TERIX 90 NEIE

el @ (61 [E (el [ [ [e]

T I 2 K s B AR AR / Bied / 13938213680 / http://network.xg.hactcm.edu.cn



7. 1P Z4E

237
7.1 1P ZHEPIBEFERE

1988 &, Steve Deering BRI IP SIBHIMER,

Z4E (multicast): LIBTEIFE 0EIE,
HRY: BiFTiF—XI2@(E. g
NWEEE: — NIRRT RS,
V14
REASEA
QR REISIEA, R-2
etz ES=F A vzl

BEMNESEHZEIIE, FRESHnAE.

SEBAERNENEURARS (T LAD) |
RAZ & TR B iR RS P SRR HAE.

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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7.1P Z1& 7.1 IP SEREFES
P 21%

m EEECN T IERIAUEL P 2%,

n EERSERERZIBEER AR,

m eI T IBIMN IR ARSI N 2B g (multicast router),
n ZIRRRHERN A SRS BRIRERE P 2U0EHR.

m M 1992 SFie, RN _ EFFSIRieREAI2 3 E TR MBONE (Multicast
Backbone On the InterNEt),

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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7. 1P 2Z1& 7.1 IP SEREFES

ZI&EMHRY IP ik
n 1 P SEEIERNB I EEE N ZEERWRRRT,
s ZIRARRRATIZ 1P HBIEERRY D Sttt (Z248HiE)

HtieEE: 224.0.0.0 ~ 239.255.255.255

s 5— D Eiinds— 12184,
0 2N REER T HAVIIE, AEERTIRIEIIL,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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7.1P Z1& 7.1 IP SEREFES

ZIREER
n SESHEIRA—ARAY IP EUEHRAVX A
o HAYHBIE: (EM D 35 IP HBiL,
o XFER = 2, REBERMIFEEEY IGMP,
n REASEIRNT, MRLE—EREERIZEENRIPIEM R,
n Y SEEIERATE ICMP ZE1515L,
o f£ PING ap R TREBASIEIIUL, s

-~ — C:\Users\ruanx>ping 224.0.0. 1
AN
o KA WEIG A,
IELE Ping 224.0.0.1 BEA 32 F W HEIE:

»

TATH I TH

K
R
R
Kk
4,

NS
DN

L

BW =0, % =4 (100% £E%),

2% 2
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7.1P 25 7.2 ZERGM LR S 1

IANA B RILIKMIEHIRAYS 24 129 00-00-5E,
TCP/IP ¥ {E FBRILAK P BT ER AR 2 -
M 00-00-5E-00-00-00
z| 00-00-5E-FF-FF-FF
IANA RE1 01-00-5E-00-00-00 £l 01-00-5E-7F-FF-FF (223 P bilr)
RN Z FEHEAE
m O ER, & 48 (URIZEMI, 7 25 [UEREIEAE, RBHE 23 MABME

Z &,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



242

7.1P 25 7.2 TR LTI BB

/» X 5 (AEA
:<—>l
0 | 8! 16 24 31
D 3 IP it 111(:) P4 : : : 32
o 1 0 0 5 E | ‘ '
LI | LI LI | LI LI | LI ; L | LI LI | LI LI | LI
0|0|0|0I0|0|0|1 0I0I0I0|0I0I0I0 0|1 |0|1 II I1 ? IO o: I N B I I I I I T I I 1
sz |l«— =% 23 ik D 2 1P fihit —»
48 {uLAXRastE >

IREIZHBEIRRAEN, EETE IP 3T IP HIEHITEIE,
IEARET ENSRIRIEIRIRESF.

T g 24 KA BEUOR RS / Bile s / 13938213680 / http://network.xg.hactcm.edu.cn
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7. 1P 25 7.3 FIRESIEIY IGMP FISBISEEIENY

P ZIBEEFFRTMY
n PFREEIEIMY IGMP (Internet Group Management Protocol)
o IGMP (FZ1BHRIBZREMRES (BLKR)
IGMP A A0E IP Z2EEB BRI RE, HAFIEXLLR RESD T EBPLLZE L,

IGMP 11 SR E N RS ISR lE A EE N LES B ENSIERE T ENZ
i&Le,

n SRR EIEERTINNY
o (FZIEIRMRE T, ESEAUERBR/IMUNMEXE ZSBHEIPFEMR,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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7. 1P 25 7.3 FIRGEZEMIY IGMP IS EIEEENIY

128.56.24.31
FESINSIEA —0B] snsiEa

226.15.37.123
IGMP
R-1

135.88.49.21 130.12.14.51
SNSEA w0 'G""V SINLEA

226.15.37.123 i 226.15.37.123

R-2
RSMSiEAH

226.15.37.123

R-3 \ 130.12.14.41
el smsEd
226.15.37.123

R-4

RESMBIBAE —[@] k&mmsiEA
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7. 1P 35 7.3 FIRESIEIY IGMP FISBISEEIENY

P ZIBEEFFRTMY
n MPREASIEINY IGMP (Internet Group Management Protocol)
n ZIBERESEMY
0 ZRBIRAIEEINE NE DS,
0 2B RINSHIE N Z21BA R (XEFMNEHRIMNFTARRETN) | H
NE—aFEV A LB DA S B FF—1 258,
0 SIS A ZBEUEIRET, A2 EEUERFPRIB UM, 1E
EEIX N ZIEEIEIRMT A S RFNEEM A F X,

0 SRESIEIRALIBIRBIMASEENET AL, BALIBITRBEMRAIEAN

22N
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7. 1P 25 7.3 FIRESIEIY IGMP FISBISEEIENY

ZiEHE M-1

(A, B, C)

G N-3
IS
B C

el el [@ ' | BEAM-2

F D E (D, E, F)

FEHES R A MBS N-3 AR ZEE M-1 K9H, EANGS N-3 ERE5EHE M-1 RIKR.

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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7 IP g;ﬁ 7.3 FIERAEIEHNY IGMP

PR EIETMNY IGMP

m 1989 TN FEHY RFC 1112 (IGMPV1) BR AT BEARIAER N,

m 1997 FNFRY RFC 2236 (IGMPV2, ZINARE) T IGMPV] #1773,
m 2002 £ 10 BT RFC 3376 (IGMPv3, EiNARE)

TR R 2 K s BEOR2ARE / Bl / 13938213680 / http://network.xg.hactcm.edu.cn
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7 IP g;ﬁ 7.3 MIERASEEHY IGMP

PR EIETMNY IGMP
m (GMP {# IP #UEIREIBHEIRSE,
m 7E IGMP B3ZO0_E 1P E5EBtARE 1P EUER.
= {8 IGMP t1[9) IP 12(tARSS,
m [H[LE:
o AN IGMP B — 1 EIRAN, MR RBRIX 1P B9—1 8RR .

TR R 2 K s BEOR2ARE / Bl / 13938213680 / http://network.xg.hactcm.edu.cn
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7. 1P 235 7.3 FIRRESIEMN IGMP

IGMP L{ERI 3 AP 1B ER

SB1MER
A&
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%1 MEQ: HASIES Host-1 Host-2 Host-3 [ Report:
- ® ®] | 224.1.1.10

ZHEISHES

1 SENEVIIAZSEAN, =ENRSEENSEIIAIX IGMP 1R, FIBE
CEZEERIRL R,
2. RHRIZBIREHRIE] ICMP IRX 5, REMRKRE &G BN _CRIEMZE

IS FHER,



E2MER: maamRmkmRost!  Host2  Host3 | geport:
& ) & 1l 224.1.1.10

X%

Query: f
BENESIBHEA?

ZHEISHES

1. A2 iEIR s E B RE AN _ERIEN, IERNBEXEETZ G4k
ZEBEAIR R,

2. RBYENHEB—PENINA, BRAZEIEHESEMIANIXMERIEIXY,

3. (B EERIJURRIREETARE— N ENION, NABRIZERIR RIS
BRI E PRI Z R R,
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7.1P g;ﬁ 7.3 MFREZENHY IGMP

IGMP SRAR—EBINERE, ABRIBIIAE 8
n FIEEEENMER IP Z25&.

o REHREE, EREEZEREE.
s WErEME R RIE—"MEKEEHNEIEHRIL,

o BUABEERRES 125 MARIXE—IX,

n SE—PE DERE S ZRRAHE, REURMIESUIREE R —
SRERBEN IR RKE,
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7. 1P 35 7.3 MIGEEEMY IGMP

IGMP XA—LEKENE, LUBRIBINAEHHE
= DRI

n@KMP%@@ﬁY¢E—¢@@N,E%%-f%ﬁ%@ﬁ@(ﬁwﬁ%m
)

o ZWEEEES, EYIE 0 2 N ZERSHUEE XN PRI, E—a=E
MRS T VN ZEE, WETSE 1 ZSBEEERERIRETLEL

o XM TF B/ NS RERIMM A B S5 A,
m SKAHIEINLE.

o E—MERRNE— P ENEERITILN, REERABIOEMIFN I AL T R,
BB AXIA T,
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7. 1P S5 7.4 SIEHEIEN

2RISR

n P ZREBIMNERIZNIRE, (B BIRAEETMNEARTE,
s EZEIREFR, — P ZSEREAFHINRENSZMHHY,

n ZIRIREIAERPR ERE R H LR TN AR BB &1,
n NEHNZEET N T AERZ B AN,

n [ PZEE, YAENRFRESBERENEZERE AN,
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7. 1P S5 7.4 SIEHEIEN

SRR HICIFE A R SRR A=
n 2 5ERR
o BETRIWZIEHE, FraHEEREANEEMNEEEEY.
o FHIGRT, IRAESEASEREERERLZEE (XME &)
o SR HIEF, KAKRMIERN 1% RPB (Reverse Path Broadcasting) RYSRES.

RPB RV HRLABR/IRT mBISiBAE AN, IIRGFE/LSEHFRKENREREE, W P iR
MY, EREFISH T LURRT R, AREAZSEETRRIIZSEE AN,

S NRAEZSEEAN ENEN IR NER NENR (BT RRE) SiRBIZZEERIR
5, FIEEH MR —iEEbR,

iz SR TWEEFIBIIRERRES, ATLIBEARIZ B RN L,
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7. 1P S5 7.4 SIEHEIEN

ZIBIS SRR A SR EUEIRIS R =MD

m FERIAR (tunneling)
o fFRIERANERTZRENEEHIE RO EHIIER.

N-13Zi521% N-1 3Zi5Z3&
USSR ES

—— SENIRR
BB | BR # N, F0R N, chiS BE0RR
¥
HE o R RRERIBTHONIE 1P HURIR
IR 1P SURIR
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7. 1P S5 7.4 SIEHEIEN

SRS IS R 2B EURIRR E R =5
s ETROREIHEAR
o M FSEANAIMER RN ATERES.
0 X NEREA G IEE— ML (core) IR, FHAHTRI IP SiEiHL,

o DB HEIEIRRIE I RY 2 MDACZ NN T 284 G AVAeAN (eOEsH
S IRTR)
A—EREWR—IRERN, RN (7, H) BT —Rea.
MEE RN, IRIERT.
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7. 1P S5 7.4 SIEHEIEN

ZIBIS SRR A SR EUEIRIS R =MD
n ETRORYAIIRR
o WRB— 1 ISHRS R1 OISR AXEER, A CEETRIHIE— M IBH
AP EENS,
0 SFIEREASIN 7 218 H G igHss R2 B, R2 HAIBX 1 EUER,

fﬂ% RTAERIR—ZEEUER, EEAMEULE G AUEMEIE, R2 39U G RIPREERX P SiEETE
Ro

903 R R HRIEIRRE—MEKRIIASIEAE G fUEHER, R2 SHIEXMEEIIZIERISET, FH
X&) R A E— P SEEIERIEIAS.
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7. 1P S5 7.4 SIEHEIEN

IRV A SRR =M Ex:
s ET ORI
o IPEMESIBIRAEZEMN DVMRP (Distance Vector Multicast Routing Protocol)
BEXR_H{FBRYSE— SRS RN,
o EFZ0OR98E AR CBT (Core Based Tree)
o FERFIBIRIERIZ1EY B MOSPF (Multicast Extensions to OSPF)

o WM X ZIE-FEES, PIM-SM (Protocol Independent Multicast-Sparse
Mode) ,

ME— Bl 9 B BX AR — N,
o XX ZE-ZE T, PIM-DM (Protocol Independent Multicast-Dense Mode)
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8. VPN #1 NAT 8.1 BHISHR VPN

AT IP #BUERURTR, — P AaBE2 ERIs 2RV IPHEUE E /N F A 14
FraERrIENEL,

ERIEENANRLZE, — IR HASZSELEEIEY NS
ANERRYEEXM

BEE—TYIHRERTEVIBE RN TCP/IP tMY, ABAMER_E
iﬁwﬁzﬁémﬁmmP\J%B@JEHESiJri%’:fm@tﬂL‘xEEZlvfM@Eﬁﬁ@ﬂﬁ P
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8. VPN #1 NAT 8.1 BHISHR VPN

i S el
m NHBHBAE . (NIEVFINENMERRY IP #ik, STLARAYMEBToES, MiAEE
[ BEEXNAYE IRV IS,
n 2Tkl 2TKkME—/Y IP #PiE, YR EEBENESIEYEERIE,
n O ERERGER:
o EREMERNARE U E R REFI B AR IP IS S, XFEH=mIbr
SV ==
o RFC 1918 $8R8 7 —LLE Al (private address),
Z R R e EAR M N T ANGE R ES Bkitbi,
FEEENTRIPEIEHEE, XEIEE A EIEIR—E N T A,
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8. VPN # NAT 8.1 EIISHR VPN

it 5kt
o RFC 1918 8RB 7 —LE& Aatedt (private address),

(1) 10.0.0.0 % 10.255.255.255

A%, Ekic710.0.0.0/8, X5/ 24 {utk
(2) 172.16.0.0 FJ 172.31.255.255

B3¢, =ic/8172.16.0.0/12, X#RJ3 20 (iR

(3) 192.168.0.0 %l 192.168.255.255

C3%, B%ic/9192.168.0.0/16, XF3/A 16 iR

YR 24 e 2 B AR 2B / Bileks / 13938213680 / http:/ /network.xg.hactcm.edu.cn



263

8. VPN F1 NAT 8.1 EEIES R VPN
E AKX
s XATH IP #UtRYEIEMNEIR A ERBEAME AN EELR, SLEEEL, T
ML= R,

s FOXEET R NAERY NI EMER, T RPN n E AT

(reusable address),

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



pAST

8. VPN #1 NAT 8.1 BHISHR VPN

L E K VPN

s MR EEMNE AT AZER M BRNEEER, XAFRIE M NAR
HEIERMVPN (Virtual Private Network),

n T AKZE X E NI EN AT IEREREE, mAE8
T IR INMEAA DRI EAIE(E.
m REPL %%‘J_‘ Qﬂ%xae", (BLfr EHAE, RANEFSBELEFEREETZ,
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8. VPN #1 NAT 8.1 BHISHR VPN

L E RN VPN B9 5%
s NREAMNAEMNEZ BRIBENRET NBRIEEN, (EXBHRERIEK,
HEA PR B BT BEAMIGIXRISHEER N,
s —PMEEWEE SR VPN S A BRIE— M PIIESEE | JHIREAFIAE
FRiTEE, FEE— 112780 VPN RS EFIEEMInTaItLE,
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8. VPN #1 NAT 8.1 BHISHR VPN

e Z A VPN B9SCIl: EFRRER AR

__________________________ Vo BEREE N e
- N — Y R
XX
1|-(|)(.)1s.t6.11 C.-lﬁ ke i8 |;E 1%?6.22

- -

————————————————————————————————————————————————————

P e e e
S s o s e s e e s s e e e e s ¥

- -
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8. VPN #1 NAT 8.1 BHISHR VPN

e Z A VPN B9SCIl: EFRRER AR

B 125.1.2.
INZREIM X 3 Y ROPIERERIR / Elfgitetit: 194.4.5.

\4
JhEREIRIRRVEIESR S HiEiREaE | >

oW

————————————————————————————————————————————————————

\
10101 LB e i LB 10202

-

[EARERA
R4 N-1 10.1.0.0

————————————————————————————————————————————————————

P e e e e
e e o ] o ] e
s e s s e s e s s e e e s ¥
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8. VPN #1 NAT 8.1 BHISHR VPN

WEXM intranet FOYMEXRN extranet
m IETF TCP/IP ¥,

= RER] A F0 B BIBBMESEr AR HIREIL T BB VPN MERAIAERR (intranet), R
=01] A F0 B #RER—TWIHRIED,

s EAIRNEAERII NI R AVEIAE A VPN XFRATMERR (extranet),

--------------------------

\ SR DN .
-~ 125.1.2.3! 1194.4.5.6 s
10101 LI = b LB 020>
R-2
L

]
1
]
1
: --
]
AL N-1 10.1.0.0 I A#BRILE N-2 10.2.0.0

————————————————————————————————————————————————————

R-1

o T L R R ————
I
NP I

-
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8. VPN F1 NAT 8.1 EEIES R VPN
e A VPN
m JEFEREE VPN (remote access VPN) AJLUERIMDREIR TBIEIAE MY

s EIME TR R TIASEABERK, mitEERT PC LAY VPN BRI
RTRY PCHIFIRNBEIRIENZ B VPN BRE,

n IMER T SREBENATEREH, [RINIBEFERHMEER LS NERRY
ZNHERYZE,
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8. VPN #1 NAT 8.1 BHISHR VPN

iz VPN
s TN EE T ORINER ERRA.

n 1996F 1 H23HNES RS WEY (1HEVEEMNEERBNSIES T
E) [ ZINEREI99/FHITIELE,

m iZ (FIE) BAREDL, 1HTEVEENEEEATEIRENN, HFEHE
FREZRANABEEMIEHIEREADEE. ZINERHEX, (HTRLF
ANMSEITEL S EFEREMEEHTEREN, WRERFENFNE, H
NEZNNREBSIFIEERN, SFES, aILFFE150007tLA FRISIEBIEERFR
SRy, RWOEIEFTS.
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8. VPN Fl1 NAT 8.2 FILGHEHLEEHR NAT

2zt tEE e NAT (Network Address Translation)

m 1994542 1,

n EEETRHMEREBEAMAIIEHES Toeax NAT 84, =8 NAT ZU4AIER
RSN NATESERS, BE0B— 1B HYIMEIEIKIPHBIL,

» PRrE RN ERNINRB(ERT, #BEE NAT sz DRFEARD
HIEEIRRY R EK 1P #BIE, A REFNEEAMIESRE,
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8. VPN #1 NAT 8.2 PILGHENLESHS NAT
2zt tEE e NAT (Network Address Translation)
S =10.1.0.1 S =125.1.2.3
D = 211.69. 32. 50 D = 211. 69. 32. 50
- |
LR IR
' : e
| Host-1 o - e Server-1
' 101.01 LIl Zé_ﬁ l — BN /—— cm 211.60.32.50
E (4 I R-1 \9 —
=" ;
I AR N-1 10.1.0.0 ] NAT itz
Tommmmmmm oo —==- SRR | 2Bl
S = 211. 69. 32. 50 S = 211. 69. 32. 50 0101 | fe>des
D = 10.1.0. 1 D = 125.1.2.3
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8. VPN F1 NAT 8.2 FILGHEHLEEHR NAT

P S HRAITHE

o P\]E‘BEJE'LH A FZSHEHPIE 1P, FOEEX_EFA]] B BSFTARIZHIEHEIR VY
NAT ISFZS.

n NAT IRHERREUERAYIRIPIL 1P, A HRA 2 BRUEIL 1P, FHEFIRERICHE
ZINATHBUEEIRZE R, BRI Py (RIFAT, REREEBEM,

n NAT BRERZSNEIENL B ARINEERET, NEEERTIIRIPILLZ Py mE
HOItBLER 1P: .

n RYE NAT 553058, NAT BREESS ERIMIIL 1P 3515009 1P, , 3EREGEREZEHY
REBENL A,
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274
8.2 MLEIHEILAEIR NAT

P S HRAITHE

n EAEENSIMEBEVIBERT, £ NAT I8Hes DS 7 AR IPIIEEHR
s BHTHNMET: BRI, KRSMHEIIE TR BRI,
s AANTHRMET: BERMLL, KEEIIIER ARSI,

NAT it &R 4]
y:100 =FER IBEY IP dtbhit | 2FAY IP Htbht
H (REEELM) IR IP et 10.1.0.1 172.38.1.5
AN GEANEZRAM) BaY IP btk 172.38.1.5 10.1.0.1
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8. VPN Fl1 NAT 8.2 FILGHEHLEEHR NAT

Epz k] !

m Y NAT BEZEES n DBk P e, EEMNMARZSTLAERRNE n 831
EAEEEAN, SXHEFALFEERMRARZSIEAIEN, iRER NAT IREH
S ERE=ERIREK P i,

n 15T NAT IRAzEE/ A ERNRBEN AR,

n THRNABAIET e 2RG e, B NBEEN EREF T AEKRE BN
NAVARSS e R HtARSS.

NATE A8 B AXHITRE
7oi& M A FERAHIERY E X 7
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8. VPN Fl1 NAT 8.2 FILGHEHLEEHR NAT

LA Sig =S558 NAPT
n NAT FABETE IP #Bill,

o N7 EINEXMIAIR NAT ISHes CAIEDK IP tenl, WEFEARY NAT iEREFEz
4 =R SR A L,

0 XA LAEZ MBI, FA—1 NAT IRE28 EAYZ DK IP oL,
EIM R LA RS FI BB _ERIA R EVHI TR,

n FAEIKAOSHI NAT UL Sin OS5 NAPT (Network Address and
Port Translation),

o NAPT AU SIEE AU ATEN, TE£E— £k IP ik, FERFIEEMN -
AIARIFENIH TEE.
s NMEAIFEOSHI NAT #IUEEZRY NAT (traditional NAT),
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8. VPN Fl1 NAT 8.2 FILGHEHLEEHR NAT

L& Sim]=S453m NAPT

n NAPTIEZERAEMNAAEARYR P itk EpEEieERFENSEK IP ik, (BXTRE
VUFTRAERY TCP iwdS (ANEREZAE) | Wi AR ERIFT IR LS,

n = NAPT EEEZSIEI N BEXN A SRAINZERT, FURTLAM IP #IEiRAVEIEED
HHEmENROS, AEEREARNENROS, M NAPT #FiazhiE|
[EFRERE,
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8. VPN Fl1 NAT 8.2 FILGHEHLEEHR NAT

I Sim 1S4 NAPT

l

| g i 125.1.2.3

' ]

oron I . = (=mm )— S e

I R-1

10702 I8 i

X FHMLE N-1 10.1.0.0 ,:

""""""""""""" ~ NAPT {hitiEazR4E(]
F3[E) FB |HBYIPHEREFNIHR OIS HaYIPi it FniR QS

H | RIPHNE:TCPIR R O 10.1.0.1:30000 172.38.1.5:40001
H | REIPHibETCPIR SR O 10.1.0.2:30000 172.38.1.5:40002
A | BRYIPHEHE:TCPE/RYIR O 172.38.1.5:40001 10.1.0.1:30000
A | BRYIPHENE:TCPE /YR O 172.38.1.5:40002 10.1.0.2:30000
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B S S48 NAPT
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