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v C ZEMNEHEIEFR, WNES 192.0.0 24% IANA REBHI, MR, EBLoERmUE (CIDR) LUK,
v BRENSE, S0 21, £ 0/ 2 1 BE%RE N IRER
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2. PIBRIMY IP 2.2 1P kit

—REAEFRAYSTRRY IP Htik
REs | ke 5’?;%* E;'g{,'g*‘t RS
0 0 T | RT | EARELERAEN (L 6.6 % DHCP 1Y)
0 X T | FT | EARELEENSN X fE
21 %1 RE | B | REARS IR (RIRHSRES)
Y 21 R | AL | WSS Y MRS RS T
12 0 Tl 1 \ \ o
17 | FEREET ] my | mM | mEastesRE
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2. PIBRIMY IP 2.2 1P kit

R 1P ik ASE S FIER =

e -

EERS; T EASHE:
{ERSE; AHBitR, REEMBILERR;

R SETE; BDERERIS FRSE,
HSFR, EwEE, | BELEER P RS
B,
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2. PIBRIMY IP 2.2 1P kit

4>24m1E CIDR
m CIDR (Classless Inter-Domain Routing) : Jo732818, 8] FE FRIEREE,

n BRTIEFRI AR BSSHC *tﬂgmum ?HE’J@'&,U , AL EINBERIY
B IPv4 BIMBHE=S[E), (BIGAfRR IP it iEay o)dn

u y/l_\l_\__l\

@ X ém BlUzx éﬁ
o HoFR
o HUHED
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2. Ml!a;’[d};)( IP 2.2 IP izt

T 5334miik CIDR RYMILEBIES

2 NFER: MEZRISFIENS IP fthhit 2= { <PILEHIEE>, <EME>)

< 32 (i >
MILZEIEERI(EN n BS? POSEHISE S
(network-prefix) (host-id)
n {u 0 (32-n) i —s
543589 P bl XKAIX S : CIDR igi%: #4&igi% (slash notation)
BIZERIIE n AEE, TJRAEO ~ a.b.c.d / n: Zi##l IP #itita9ET n CIEMILZEIES.
32 Z[EEEUEE(E. fbn: 128.14.35.7/20: #i 20 {ZE2MLEHILE.
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2. PIBRIMY IP 2.2 1P kit

T 334wt CIDR AYiBLiEER

128.14.32.0/20 ¢HpgAYHbitER (I 212 M)

: 2?35']1\2&;5 o —| 10000000 00001110 00100000 00000000
-14.32. 10000000 00001110 00100000 00000001 . _
10000000 00001110 00100000 00000010 v CIDR {EM45auE3ERtE FIRY
10000000 00001110 00100000 00000011 ‘gt N
FRAS B 20 {7 10000000 00001110 00100000 00000100 FREELERY IP HELEEHRE—
= s 10000000 00001110 00100000 00000101 CIDR fbtitiR,
PHRIROIBAEE 10000000 00001110 00101111 11111011 v —4* CIDR LR ZHY IP
R A —
10000000 00001110 00101111 11111100 et 8, BURFMLEEIEE
10000000 00001110 00101111 11111101 B
. 10000000 00001110 00101111 11111110 Mz,
o AL —| 10000000 00001110 00101111 11111111

“iHFIEEERZR: 10000000 00001110 0010*
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2. PIBRIMY IP 2.2 1P kit

T Edmik CIDR
» CIDRUEHUEERTTIE:
0 10.0.0.0/10 FRMItBESRIEH 202 M BhE,
0 10.0.0.0/10 AIEE 10/10, 2R s HEBIPEALEEAI0 S,

0 10.0.0.0/10 13 F15HIPH#eLE 10.0.0.0 gY#EHEE 255.192.0.0, Bf
11111111 171000000 00000000 00000000

0 10.0.0.0/10 AR AEMESRISRAIEEIN—T25 * B5IX,
BD: 00001010 00*, EES*ZRISMERE, MES R P HIFNENS, TURTEE.
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2.2 IP it

— A\ Y
2. PIRRIDIY IP
TS24t CIDR BYyithlitiR
=2 P ibtik, FERJEEE T MLERIZR A 20 {ii,
UL I alorlizid 1ZHEE 128.14.32.0/20 etittehfg— ANt
BaE5EZ P #ultagteitse, EtEX Mttt eh 3
128.14.32.0/20 M=% 0 49 IP it
128.14.35.7 2 P #ufit, {BRISIBMNKRRISIEE, NIEE ML,
128.14.32.0 ABefERE— 1 "WMZEHblE, EATENBENERISRES D,
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2. PIBRIMY IP 2.2 IP Htufit

To2emht CIDR fYitbtibEsS (address mask)

v NIR7AFRIERS (subnet mask),

v {3#: 32 3L,

v BAY: iENZEM 1P HirhibiRyE S R4t

v e H—ESR 1 FHEEN—ES 0 Hpk, 1 HHSEIMEEIBIKE.

/20 HbtitiR
. Hbhb®ES: 11111111 11111111 11110000 00000000
=oiEligix: 255.255.240.0
CIDR igj%: 255.255.240.0/20
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2. PIBRIMY IP 2.2 1P kit

Toi32mit CIDR RIEKIA LIRS

A SR A MRS &S s
Ak 255.0.0.0 1111111110 0 0 0 0 0O OOOODOOOMOOD

B | ERAMRE b E=
it 25525500 1 4411111111111111/0000000000000000

(3 ERiA ML WIS NS
bk 253.255.255.0 1T1T1111111111111111111111(00000000
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2. PIBRIMY IP 2.2 1P kit

PILEittE = (ZiHIAY 1P Hilik) AND (3thliH#EE3)

IP ftirfit PILERIER s
Z#EHTT AND 15

2k i 157 17111111111111111/0000000000000000

L&t it PILZBIES 0000000000000000
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2. PIBRIMY IP 2.2 IP Htufit
[51] 250 IP tbhkR 128.14.35.7/20, RRILEHLE,
(a) |53t IP itk 128 14 35 7
(b) Zi#iHl IP itk 10000000{00001110|00100011|00000111
(c) itfitiEE9 R 255.255.224.0 11111111 (111111111111 000000000000
(d) IP ftbhit SithtiEisizfi AND (10000000/00001110|0010 000000000000
(e) PaLZitbt (=93idtl) 128 14 32 0
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RILERISRHSE =V m i S ERtEE HLTFEE 5 AEAIMLEE
/13 255.248.0.0 512 K 8 N B 8, 2048 N C %
/14 255.252.0.0 256 K 44 B 28 1024 4 C 3%
/15 255.254.0.0 128 K 2B 5124 C 3%
/16 255.255.0.0 64 K 14 B 38 256 4> C 3£
/17 255.255.128.0 32 K 128 N C 3%

/18 255.255.192.0 16 K 64 N C 2%
/19 255.255.224.0 8 K 324 C3
/20 255.255.240.0 4K 164N C%
/21 255.255.248.0 2K 81 C
/22 255.255.252.0 1K 44 C3
/23 255.255.254.0 512 24 C
/24 255.255.255.0 256 1TAHNC%
/25 255.255.255.128 128 1724 C2k
/26 255.255.255.192 64 1/4 4 C 3%
/27 255.255.255.224 32 1/8 1~ C 2

FEE YapDSHdk
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2. PIBRIMY IP 2.2 1P kit

RAFESEITY
n F— CIDR BAMRAPAPBEUIE—TERE 2 FIBEURR,

s [RER/E/ 479, CIDR #iHREE S T2 C £t (22— C Z=H/BHURY 2n
=, N =2 .

A
n F|IAESEAFBESFR CIDR it g M1St8 M,
=/MSFTRAY CIDR irhikik
PIERISIKE =b, mptid 1588
/32 255.255.255.255 | #2— IP #Bhk, XM RTF L
/31 255.255.255.254 | REFA 1P itit, EEHSHE79 030 1, XM MEUERAET Ry ik
/0 0.0.0.0 EAT IP dhitb 24 0, BP 0.0.0.0/0, FAFERIARRH.
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2. PIBFENY IP

2.2 IP Hitit

KBRS

16 4~ C &t
}ehibiER9 =255.255.255.0,
IRHRFRPEE 16 MEHRE.,

192.24.0
192.24.1
192.24.2
192.24.3
192.24.4
192.24.5
192.24.6
192.24.7
192.24.8
192.24.9
192.24.10
192.24.11
192.24.12
192.24.13
192.24.14
192.24.15

C =1

Eaj 14 bt
}zhit453 =255.255.240.0,
IRERFRAE 1 MEHRE.

192.24.0.0 /20
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2. MI;BTI"Z}"L)‘( IP 2.2 IP ittt

P #BEROYF R

(1) 4 1P Mo EREE P SRS A I SRS L, ]—» ﬁfggﬂﬁ%ﬁm

> | e BET P thtaSE
2) IP USRS —G N (HRISME) F—SEEmmEn. IS,

: ) e mmEmmES, Hi

‘ 74 B B o T

3 DEopoas SRHETFAN L — AN

(3) SRR ERITET R~ e e

, ORI,

(4) 75 IP Htiteh, PSR EI SRy,
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2. PIBRIMY IP 2.2 IP Htufit

P HEHFAV4FR

r

- B—BFENBEEERR
(1) B4 IP Kb =Rl RS AR £ S PSR4 AL T

ARE LR, ZENR S
r AR EEHE/MERA 1P

i, HRMESSHHER
(2) IP MEHHRITE—GEH (NI M—RuEmmEn. }—» i Lk e
k g - XFHENBASIABEN

(multihomed host),

(3) R Bk TINEIERRAOB T NEERE I — RS . AR T D [ R
\ / FEAME, BEL—N g

—

r HBRELNIERIAE
(4) 7E IP libhitrh, FREHEREIREHISHIMESEIEEE. = Mf‘ '
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2. PIBRIMY IP 2.2 IP Htufit

P H#B3ERYSF R

i ) - BMEBEBRRANWE, —4

(1) 84 IP bl AR MLEBIEEFN E4 S FEER 3 HAY. gé (ﬁ?W)L%}EE%

) . 1R R4 B SRR E R S

anpmmmhu aEH (KIZME) M—RHEIRaE, R R R
/ WEFABHMBEER

(3) R B RS R E T A BRI — L ‘}—> HHRES. Slhn-

- BEAFARAMES I REERN
A E R H R {TEE

(4) 1% IP iiblith, FRBHECEIMLSRISRIMEEREFF0Y.

—
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2. PIBRIMY IP 2.2 IP Htufit

P HEHFAV4FR

[ \

- HEANMRSEWFES— IP
(1) 54 1P HehEBEI BB R SFER 5 . T e K

RN, FREESR
AHBIEEEIRI Stk

(2) IP it EfrE—aEN (EEMH=R) F—FEERAEO.

(3) He=REk 3 itNiEEERNE T RER{H—1 ML

(4) 1% IP itelith, FREHTEEEIMLSRISRIMIEEREFF0Y. ]_’
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© E—1BEEMN _EAENELIS

222.1.1.3

222.1.1.2

[ it N, W— S8R0 1P HbiEhAIR4E S
- W1,
@ IAKNE— M EOHBE—
: 15 16 | NTEIRLESH Pt
2224334 222121 9 WA BBREEEENED

| Rb, BI1EBEME O] A~35B8 IP
| St

222131 ! |
i L2 @ wigeE P ibhE, MIX—ER
22L2A1N§ | ’ ELFIR T — M REE—

" RERIRAUYSIR " , X

[ Soviciiomt S T 22212, B NEFA P Helk, o
— — LUEF /31 folitse, £H=2
E_]-L\/LIEE O EJZ 10



2. MIPRtMY IP 2.3 IP iHt'S MAC Hihit

IIIIIIHH%IIIIII

o REHAMBIE, BR{4SuuE, IBIEME « EfL7ER-< LA ROM A,
1k, o BRIt HPIEMbLE,

« MEEFLAEZE/ER. « HUEREIREE,

 T1E IP EUEIRRYEEB. « TTE MAC IiRIEER.,
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Bap N PR EEE
TCP 13 REERLLE
EF3 IP bt
1P $iEIR ________t_ _____
- |
MAC i SEIREMIAT

(FJZEITILD kil



2.3 IP jthit 5 MAC itttik

EHERHER

EHERHER

H1_’g:7|:\ij R, R R, e k—H 2

BERIESE
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EgEEER1 EﬁEEIE%Rz

MAC, BlER MAC; MAC, [Bt&R MAC, MAC, [B&R MAC,

MHNRRIEIR LE P ithhitFl MAC ithiit

b B ER R iE B R9IARY
Host-1 | IP EliEIR IP it {3484, Host-2

| |mAc,mAc> | |macmac> | |MAcgmAC,>
MAC fi MAC 15 MAC f5

ERIEMaEEEE, R
g5 MAC i,
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2. MFEMY IP 2.3 1P HAES MAC Hikit

ARERR. AREXEERRREEIEFE A

EAIP %%Eliﬁggxﬁﬂﬂgtmﬂt 5A &ﬁﬁ&%ﬁéﬂ%ﬂgt&ﬂt

istE BRIttt Gt E BRIttt
M Host-1%I R, IP, IP, MAC, MAC;
M R, Bl R, IP, P, MAC, MACs
M R, B Host-2 IP, P, MAC, MAG,
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2.3 IP jthit 5 MAC itttik

2. PAfFITY IP

Ei/‘é*ﬂ I%I\ég

m £ IP EERIIEBRN EREERER IP #iER.
m R IP SERPEIRL IP il (BEREERRIERRLL [P HEILAIRZS

SHTISHILE,
s EEEMAERE, REEEN MAC I, IPEHEHR#MEIZEREI MAC tn{E A%l
PEEl I

» REEEE NSO A RS TER, EPRMRNERMR
BT T ERERET.

» RBERSR FTICE,
HlatBEEnEE 2 OIS,

FLBES(EREgt—HY. HRAVIPHEULAASSENIFE
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2. PIFRENY IP 2.4 MOHHERAFIS, ARP

FiNHIEHBEFIIEMSTE MAC IMRYSEREA T AR MAC itbilt?
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2. Wlxm’ﬂ}i)‘( IP 2.4 HEHERBHFHX ARP

FiNHEEHBEFIIEMSTE MAC IMRYSEREANT A/ MAC itfit?

HEsEERAT 9. (ARP) BIMERRRE:

« ERNE—NIPHBULRT, ERENZIPHIIIXT N AR HBIL,

« FNEMNBEFEBRIZTATN, EEFRMWEAITER _C1E
IXEUREMET, SRR Z NN BRI,
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2. PIRFI 1P 2.4 BRI, ARP

ICMP || IGMP

|P1teE

512 P —1

ARP
| ARP ERZEEHE |
£iE | AREE | B8 | FCS | RE{E B

ARP S AFHETELAK R
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2. FIRFHY IP

ARP SiR%%F (ARP cache)
s ) ENEIRBE— 1 ARPSIREF(ARP cache)
o {752 I1P #eiEE MAC #BHFRIBRETZE,
M3 | < IP itbhik; MAC itbtit; S7FR1E (Age); HBIZ >

IP it MAC it H77HSE (Age) RE Hith
10.4.9.2 0030.7131.abfc 00:08:55 Dynamic
10.4.9.1 0000.0c07.ac24 00:02:55 Dynamic
10.4.9.99 0007.ebea.44d0 00:06:12 Dynamic

o BRESERANSEF (Frgsi@igiits) [ BIEFERNIRBEEMNSEEFTHER,
LUE N M Z5ISEC RS 2L,
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2. FIRFHY IP

SEH A SRR RN _ERIFEAEN B &iX 1P #iEiRE:

£H ARP SiEERF
BN B /Y IP kit

B5lE{T ARP, ##HE4H B

A9 MAC ik,
i ARP SEEF

BY MAC ittt

*:
18iZ MAC itiiES A\ MAC
Uil s] =z hihils

%i%i%Z MAC i
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2. FIRFHY IP

FH A THELRIE ARP i5RkHE

= 209.0.0.5, mE4HHERE 00-00-C0-15-AD-18
FABAE A 209.0.0.6 BYRE 4L

| ARPiEK ARPIER | @ |ARPIEKR | o) |ARPEK| O
‘I il ; |y ; | i|z
Jox S8 A AL RS

209.0.0.5 209.0.0.6

00-00-C0O-15-AD-18
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2. PIFRENY IP 2.4 ELLERAFIY ARP

EHNB | A &i%X ARP IR 534H

F2 209.0.0.6
FE{HHttEE 08-00-2B-00-EE-0A
(3| ARPIE
| X | A | Y B | Z
- L] - - =
209.0.0.5 209.0.0.6
00-00-C0-15-AD-18 08-00-2B-00-EE-0A
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2. RIRFHY IP

ARP SiE%&1F (ARP cache)
n FIEIAFAIERY P #BHEE) MAC HER94RE,
m BILUED ARP I iERGE(=2,
s iH—ED> ARP BIEE, £V A EAIXHE ARP & K0ERT, siBEECH
P #B1EE] MAC #HFRIBRES S N ARP 153Kk 54H,
m L34 B UZEI A B9 ARP BRSBTS, SN A B9 IP #3E5 E ST MAT
MAC HlFIRES S A FHL B B8 ARP BiEEFT, ~EAE ARP 153K,
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2. FIRFHY IP

ARPZ AR — a1t _ERYEAEkES FRaSHYI P LRI I A RRGTT)
I
s IRPAZRFHAIENFIREVAER—1BEMN L, BRAEEIIARPEE]—
MLTARBEN SRIEA BRSSO IL, ARIEoHREAX M IEHEE,
1IDX N EHEEHE D HE RS F—1 R4,
n S NEO AR N —1 2SR,
BEEREE R,

209.0.0.5 209.0.0.1 219.1.0.1 219.1.0.6

A LS e

BEENER: A—-ZIR ¥R — B,
EILEEN A W/AHEREERS Ry BY IP #ll, fRTHE MAC stetik, 2AFSHE IP #dE#RE
ZRHE RS R,
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2. PIFRENY IP 2.4 MOHHERAFIS, ARP

FE 209.0.0.5, fE{4ibulE 00-00-C0-15-AD-18
FAEALEIEHEE 209.0.0.1 A9FE(AHtL,

ARPiER IZEHEE R,
209.0.0.5 209.0.0.1 a 219.1.0.1 219.1.0.6
a CJH Bs
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2. PIFRENY IP 2.4 ELLERAFIY ARP

= 209.0.0.1,
fE{tHittik R 0C-05-20-01-2F-0D,

ARPIREL BSHSE R,

I5)9.0.0.5 209.0.0.1 i 219.1.0.1 219.1.0.6

A
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2. PIFRENY IP 2.4 MOHHERAFIS, ARP

219.1.0.1, T@E{4ititE 00-00-C0-15-AD-18
FAREMEIZHEE 219.1.0.6 RIS,

BEERSE R, ARPi&ER
209.0.0.5 209.0.0.1 i 219.1.0.1 i 219.1.0.6

A L J§ We
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2. PIFRENY IP 2.4 ELLERAFIY ARP

2 219.1.0.6,
fE(4bhlS 08-00-2B-00-EE-0A,

i

€
209.0.0.5 209.0.0.1 219.1.0.1 219.1.0.6

a CJH Bs
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2. PIRFI 1P 2.4 BRI, ARP

{E FHARPRIPUFRERALF)T
n RIEGEEN, ECIPEERREEIAMWES ERB—1EN. XETHARPH,
2 HBYEAAOBE A HELL,

s RIEHEEN, E IP #iERAXE B — 1D ERY—"1EHL, 1XETHARP
KRR ER0— P IR RSHUE I, T Y T{ERIAZSKT,

B RIXS 2R, ElIPHERIEAZIANES EAI—1EN,. XETHARPH,
2l HBYEN IR AHEL,

n RIXS R, ElIPHIEREARIZ— WS LRI— 1 E, XETH
ARPHEIZARMES £ — 1 HEsAIEHmIL, & NI T/FREBZERTH,

—

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



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.



2. PIRFI 1P 2.4 BRI, ARP

N AT B RE b TIB(E?

s SHRFESSUSHFIONGS, (ERAERVE L, BEXERIMEEEE
2 BiRBEMYIUA TIFS SRR TIE, JIF = rJ8eHISE,

n P RUHEX N EZYalifER T,

o ERFBENPENARFTSZERE— -/ IP L, S1ZEREEER
AR — S BRI ERS(E, RME/RZI XA ARP R E] MAC i
ur, (EXMIiEElERTEIIEB TR, WREPREEE NI,

n EEHAY 1P EE A IP b TB(EIEE S &,
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2. PIRFI 1P 2.4 BRI, ARP

IMITEF A EVAIARPEIREF?

v FELNuRERSZF, BT EshelIME BN arp' &5,
v EWindowsEBEE S, B [z17] [cmd] | EaaSEIRFHIN arp -a"&8&,
v oJLUBidarpan S TESIR(E,
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, XN FERAERMER, RSN NEAMERX TR,



iz 0 4 8 16 19 24 31
RA | EBEPKE 7 B R E

R IR R R %
£ FHE Y, B S e A

N
B B it i
g ik F R (K E 9 %)

B SKE: 164, 15818 IAKE, BUAFT, EEUERNERNKEAS
65535F7, RIKEMWINETHRAEXRETTMTU, NRES T, MBEEETN
HUEIRHEI T R AR,

m FriH(identification): 164, BE—MMTEEE, FARFEIHUERIRA,

B irs(flag): 312, BRIRBRIRUAERN.
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R EIESRD LA M IERE Rt TR EE.



iz 0 4 8 16 19 24 31

-

,
| XSRS Bk
= 5 B R B
| £meE P = =@ i B Al
JJ
.

\ R
AJ3% — >
SN g iE F R (KE FJ %)

H & BB p

m EENEEAN: 160, XBEE RANEIERAVEES, AHEYERAVSIRSPDHITIR
9. BEEPReilRBEACRCXFERITE, MEXKA T EIERNTA.
(BIEZSEZHMNAS, FHITNER)
mRHBhE 320, AIXEUERAYIPHELL,
m ERtehE: 320, EWEHEIRRYIPHELE,



i 0 4 8 16 19 24 31
EHRE K9 B K E
% iR AR B
£ 17 B 13 noW R
M ht
R
Tt F B (K E A D
W' B H

B PEERIIAIEERD MR — M.
B RIFERANRCFHRE. WELINZ2F Rk, AERFE.
B EFEAORKEAT-A0NFEAE, BURTINEERIIERA.
B NSRRI RS RN T IREIPEUEIRAYINEE, (BRI BAEEIPEIRRIVEREEN
aJ35RY, BBI0 T ERERHYFTE.
B |PveiIPEIERIETIKEE A NEER.



2. MFEMY IP 2.5 IP SiEIBAOHESE
PEGEIRD -
— FUEEPDEL 3800 =1
TOHRRIEHER | &8 ImF5=0/8=0
| f f f
=30 1400 2800 3799
=R BE502 BEE03
e (T) 13]99 1400 2J99 2800 3499
HUEIRA 1 HIEIRA 2 HIER A 3
{m#%=0/8=0 IR#%=1400/8=175 (R#%=2800/8=350

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



95
2. MIFRIMN IP 2.5 1P iRIRAOHESE

PEGEIRD A
IP gk aEh S 2 R AX=FEAREE
BKE tFid MF DF F iRtz
[RARENIER 3820 12345 0 0 0
$RIB 1 1420 12345 1 0 0
iR A2 1420 12345 1 0 175
iRk A3 1020 12345 0 0 350

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



96
2. PR 1P 2.5 IP SiEIRAGIS,

MXZFER:

NI

EHIE TCP UDP

OSPF

R BB

) \P HE .
\
NSRS RS SRR S W— A S ]

= AR — RN AN RN FER(E

hiNE ICMP IGMP IP TCP EGP IGP UDP IPv6 ESP AH ICMP-IPv6 | OSPF
N FERIE 1 2 4 6 8 9 17 41 50 51 58 89

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



2. PIRFI 1P

2.5 IP #iERAHEE

SRSz

Bhal 6
¥2 I

1A

IP iR

(=1 16 {u
72 A
W*ﬂ

Wy 66 |

A

A

SUESES
A&51REMNTE

——

BERNP 0, MRE;
aN, EFZLER

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



98
3. IP Bt & NI TiE 3.1 BT EAI0IE

TN LR oEET, BA—1TIEESE AR N EH=E,
ERHET, Ve FRHESEENERMER
(EHIOMZSHBIE, ~—Bkueir)
HRIEE RIS FEEAE P —BiisHeS, RRERE!
s IPEUEIRERZE—E A LIREBRYEYIFE B RIMZS RIS HER,
(ATREEBIE 2 R AVIEHEERR ()

s HERARE— 1 I8HEET, ZulBmENEYHITERSUT,

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



99
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 IBHEE

HEM ii={:: BRYE
Host-1 R1 R2 R3 R4 R5 Host-2
ERERR EREAE ERERE ERERR Bk AE
AT EIRE R FRRIK D,
RRFRPREENIRHRE (BAMSEihE, F—Bktbit) , A2 (ERsieh—F—bibi)-,

S RRNIIEME XTI HRISEITES,

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



100

3. IP Bt & NI TiE 3.1 BFLEAIEE

10.0.04 20.0.0.7 20.0.0.9 30.0.0.2 30.0.01 40.0.04
L@i 20000 l@l 30000 1@1
FRESE R, AUESHZER
BRIFENATERIMZE T—Bktbit
20.0.0.0 Bz T, 00
30.0.0.0 BT, #0001
10.0.0.0 20.0.0.7
40.0.0.0 30.0.0.1
10.0.04 20.0.0.7 20.0.0.9 30.0.0.2 30.0.0.1 40.0.04
HERE 1 ; ; 5ERR 2 ; ; 5ERR 3 ; @¢ HERR 4
@ —
R R, Rs

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



3. IP Bt & NI TiE 3.1 BT A

714513.7.34

;' ‘;’ L 145.13.7.3%

1

1

1

1

1

1

1

1

i 1
' 1
1

1

1

1

1

1

1

1

|

<K
145.13.7.0

1
1
1
1
I
I

145.13.7.56

FRBEZEIERLS 145.13.0.0 ) |
ippa ksl i y Se 14513219 i ‘: e /

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



3. IP e AT IE

102
3.1 BFERn0ER

IREAH;.

128.30.33.13 FRa1: pRLEietE 128.30.33.0
FW¥EEG 255.255.255.128

128:30.33.1 ] 0

- Ry

128.30.33.130 | 1

R,BEEHFT (RAEHBIAEBES)
B B9 2% 11t TG T—k
128.30.33.0 255.255.255.128 OO0
128.30.33.128 255.255.255.128 #ZEO1
128.30.36.0 255.255.255.0 R,

Fd2: L&k 128.30.33.128
F MRS 255.255.255.128

0]128.30.33.129

R, L]

1 | 128.30.36.2

BRYEH,.
128.30.33.138

-

HAVEHH;,

L] L] 128.30.36.12

T3

pyZ& et 128.30.36.0
Fpg¥ERS 255.255.255.0

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



103

3. IP Bt & NI TiE 3.2 BKBIEEITAL
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3. IP B Ao H NI IR 3.3 EA-REREHISEE
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ICMP 50 EN Bk ES R S E B B iR E XRSB BE RHIR S,
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CMPIRESTESESIRIRIOER, FHEE B R T RO R L,
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s ENFBEEEFEBMNEER ICMP B98I+, =aEdisEZER TCP g UDP,

Traceroute

n X2UNIXBRIERZFEZF, £ Windows BERFFHIX NS R tracert,

s FRIREE— 1D EMNRE SR SRV,

s TR P EUERPH TTL . ICMP AYjai@Bid E =R SR FIICMP &5
AR ZEEIRERSCELINT MR R R R AR AR ER,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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4. PMFFEHIFHRI Y ICMP 42 1CMP R

58 PING T BTN =@
{53 Traceroute TEH{TREEERED T

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



5. IPv6

P EERMAIRZ O

IPv4 1835/ BJRR

m B 2011 F 2 B, IANA IPv4 Y 32 (Ut B35,

n X BEARHEA S BCH M AR S iR,

m FEE 2014 - 2015 FHESFLE 7 mFrREFFINAZEC IPv4 #eik,
MR IRTEHE

n SKAEEEEXMUIZERIFIMARY IP, BP IPV6,

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

IPvo 323 IERRIE R, (B MNEIEETT PDU #9754,
WFHRREIRIR PDU IR, BASIEEHFREIRRIX—A1E,
IPv6 FUEETY:
1. BRAUMBuEESE,
o IPve S M IPv4 BY 32 57 12KET 128 i,
2. YRR RIS,
3. RGBS,
o IPv6 ENX TIFZRNIEA0Y BE 3.
4. pSOHRYIZEIN,
o IPv6 FEIRIRE S BERIIEHIEE, ERIMEESE .

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. IOVFINNGRER 78,
6. ISRMEEIA (BIEmifcE) .
o IPve ~FEZE(FEH DHCP,
7. AFRIRERITR L,
o IPv6 STHFSCATIMREESK, (RIE—ER)® AR ERI N A,
8. IPvb BEBEY 8 FTXIT%,
o0 BaPKEXVIE 8 FOHIEEE, IPv4 882 4 FoXI3F.

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 FET (payload),
0 B EI AR IS5,
o BREETFEZE N EE MY EEED (extension header), BamEEEIERD.

| IPv6 $1IEIR I
RILTER] <mm [P TS0 B & & @&
40 ¥ | FiBid 65535 F15 .
SR IR mEm s

BEZ/ ikl RE3ER IPve HiBRAI—ARR

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



5. IPv6

131
5.1 IPv6 BIEAREHER

IPv6 HIEIREEM RSB 2EAY |

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

o HiHTEHIKEFER, BEIaHK
EE2EER 40 F75;

o HUHTHRSHBIFER;

o HiHTEKEZFER, MBABAHE
KEFE;

I8 TTL FEReRFRABEEBREIFER
BHTIHYFER, SR T—1aFER;
B 7 1RISF1FER

EiH TiRINFER, MR RaakRLIik
IRYIHE.

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
TEsT SEeE == o hRAS(version): 4 {7, FEEATIHNEY
EBHEERE F—AEa | BhEeRs WA, 3T IPv6 1Z=FEREZ 6.
B . - - BSEK(traffic class): 8 i, AT
P Laes . K7REHY 1PV6 LURIRAIEEISIS
ssmm { | ) Se. BRI TRRIEER%
L i MEBERYSCEG,
i R 1+ FiFS(flow label): 20 fiz, "
B 7 EEEME ENFERREEERR
I oo eoao e | N—Z5EHER, "R" RIS
SaiE RARE (TRAS/SE 2 FHIES e ISR S R R
(2 641E) . FFEBETR—NRNEIEREES
40 FHEY 1Pv6 BAREER RIS,

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
(| leE | EEEX HiTs - BEfTIKE (payload length): 16
ERERKE F—AEaE | HhEueRE 7, $SAA IPv6 BURRIGEAEZELL
u — | IMVFETEL (T BE3EE8EE
IPV6 B B ('1 28(3) n §&$an7“2|7\]) ' Eaijdgx% 64 KB,
E(ﬁ%;;&ri r N « T—1EZB(next header): 8 {i7, #H
L B LF IPv4 AUt R EREL RIS ER.
L (E1E2(J;?§tzl)t i - BREEREI(hop limit): 8 iz, JEULTE
B n FUEIR A BATEMZEREPRT. IR
| P R EUEIRAT B SR H =R
y EREH (rRE/ KR ‘ " X
P B 1. 4BREREIE R TR,
(264KB) MBS EIERER.

40 F51HY IPve BEFEER

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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5. IPv6 5.1 IPv6 BYELAEER
i O 4 12 16 24 31
(ThE | BrEx ] o EMEHE: 128 {7, EBEIEIRAYAIXL,
BREHKE F—rEs | Beses B IP it
L — . - BRytbil: 128 {17, 2EUERAYIEIL
IPV6 9 B (128(:) 7 yERg IP btk
BxEm <[ 5
(40 B)
B BeoithhE i
B (128431) |
IPV6 iy BT (EEEB / 8iE)
BHEE
(2 64 KB)
40 FEHER IPve EAEHER

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 A MEX S BEEl (RE—"18asthlsr,
RIZEBUEIY fREEE) |, IRKIEs 7 ISR,

£ RFC 2460 SREM 77 FEEED:

o gﬂ%ﬁlﬁj N %%U
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 ECLE T m E iR CIRY,

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 737@1@&%%%%, L, IPve EFREES+7idSiZ (colon hexadecimal

notation, @53 colon hex),
n B 16 AYMER 7 HEHGEERR, REZEHES2MR. H1a0:
68E6:8C04:FFFF:FFFF:0000:1180:960A:FFFF

s oSSR S, DFIEEFEIEAY 0 B8, FIa0iE 0000 FR9EI=1 0 &
i, Sk 11 0, a0

08E0:8CO4: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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B. IPV6 5.3 IPv6 Hthiit

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
n 557 HFIC AR LASITFEREESE (zero compression), Bl—iEsSEERI=E

__fL/UJ —XIE S ATE .
o a0 FF05:0:0:0:0:0:0:B3 aJ[£4&fy FFO5::B3

1R A REEER IR T ESE,

 0:0:0:0:0:0:128.10.2.1 —) :128.10.2.1 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
ST AT AR S TS, IR ATE IPv4 [
IPv6 BUAEHREN ER S 31B F,
o g0 0:0:0:0:0:0:128.10.2.1
o FRZEEFERIEEE . 128.10.2.1
n CIDR Bt AAR R, (BEUE 7 FMHERL,
o #a0: 60 {ZAYEIER 12AB00000000CD3
o 819 12AB:0000:0000:CD30:0000:0000:0000:0000/60
o 328 12AB::CD30:0:0:0:0/60 (Z%48)
o 809 12AB:0:0:CD30::/60 (Zx48)

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 ISR IPv6igiX
RIgEEHbIE 00..0 (128fy) , {RUt—1 /128
INEEIE 00...1 (128f1) , Nt—1 1/128
SZiEHbE 11111111 (8f1) ., IHBEFD IPv4 B9—4E FF00::/8
\ 1111111010 (10f3z) , REZEZIEELN, A8 .
AR B E HE B A E B FE80::/10

S IR R FR_EIARPURRSL, R EfbRI —HHRISR

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

m CRIgHAMBIL
o X2 16 FEME 0 #htlk, o5 AR ES".
o XU REENRIRBECER—MRERY P R FEV SRR,
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 XS 2N —1,

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—HE,
0 IXZERBIE AT IPVO #B3ESETAY 1/256,
n ANHBEERREEIEMHE (Link-Local Unicast Address)

o BLERAINESER TCP/IP X, BFKEIEREIEEAMN £, E X FRIMES
ERIENEBRI LA R nA TIB(E, (BAREA BN _ERYEABENIE(E,

o XEHEE 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 AOXR—ZE BB R2FRERZMN—,
0 BIREISMHERIE—TL 71X 128 (ZRIRREHAL,

o fR¥E 2006 R MmBVEZRIME RFC 4291 BUEIN, IPv6 BEiEAIR 2 AIFE R
ifo

|
~
-

gttt (128 bit)
FRIFIEE (n bit) BROIFRRET (128 - n) bit
LIRITMIEIERIE (1 bit) cason NG TN EMRARF(128 - n- m) bit
IPv6 EpiEititit RN FhRI S 75 i%

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

@ IPve IEERBERAZER S BHAVINE, EVREFFZEEAT IPvo R5aE
BREHEES

m |Pv6 ARG WNNBENSIEIRNGE & IPv4 948,

n FFEEENE N IPv4 S4RI%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 ]\ IPv4 [ IPv6 iiE
SN

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

n WM ARAIENL (BREREIEE) 128 IPvE/IPv4, EBEECERTEER IP ik
—™ IPvo HBLEFO— IPv4 1B1E,

n SR ENERD IPve EHEB(SEY 22 A IPve #tullk, o0 IPv4 EH @S
T H IPv4 B,

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 ] IPv4 [ IPv6 i

WOURNEGS

MRBRE | |
BB

HEREMLT
I IPv4 RF

Zl IPve &4

IPv6/IPv4 FRINEEEN (EEFERR)

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

Wit Wi e
IPv6 IPv6/1Pv4 IPv4 IPv4 IPv6/IPv4 IPv6
A
T — e "o "6 "o [
: IPv4 W45 :
| |
miEs: X : ; Ht: A ; - A : mtrs: X
iBAE: A | Eﬁﬂtgmﬂi’.ﬂt: F Eﬁﬁ;mﬂgtﬂ:: F | B A
BRYhE: F : : BRYiEdt: F
°°°°°° | smes MRS ||
& ' ' iR
S : IPv4 EiiEiR IPv4 iR : SRS
IPv6 PDU e IPv4 fE ———>1 IPv6 PDU

{ERWRHNEEHRITM IPv4 3 IPv6 RYTE

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 MZEHRIBRERT, ETE?&TEE‘B% (BRREAY IPV6 24
HEiR) 32Z5=EHLRY IPVo 1%,

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

5. IPv6

W% Witk
IPv6 IPv6/I1Pv4 IPv4 IPv4 IPv6/IPv4 IPv6e
A
—e— e & e —[]
! IPv4 RI4E |
| |
miEs: X : Btk A iEibl: A : mrEs: X
iRt A | EIRGHELE: F Bagithlit: F |, iEithit: A
BaYitelt: F I I BaYitedL: F
...... : IPv6 IPv6 :
I iR R I .
& : ! EaR
SRS : IPv4 E04ER IPv4 B3R :
IPv6 PDU e IPv4 P4 —— IPv6 PDU

(EAREEREAHTM 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 tBFEREMA ICMP RKRIR—LERES, FIURAFRI ICMPVo,

m BAFAENTIIY ARP FOMBREEIETMY IGMP MY AITIREERE RS FHE!

ICMPV6 1,
ICMP|IGMP ICMPv6
IPv4 IPv6
ARP
RRAS 4 PRIREE hRE 6 FRRIRILEE
FRIBRRAF PRI ERIELER

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 NN T JUINE MR AITIRER & X AYE B IINN,

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

EtaiRX

ICMPv6 53¢
I
I I I
[ERIEX PRI HRRRIFIEX
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 BABHEEINESES

Rt B EE A RS ENES SIS EEIENT S, MEEASHIT
BRET, RENSLIRRSESEPR, MRRA ARSI
(Hop) #EFIik B i,

PEEINAEE — FIARIR D SRR AT, R MR FREAT)
8.

n BEINEON D BT R R TR ALY,

» BESERESAEESHER, FISHERE. SEVE. SHEElS,

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

g (Routing) ZEEEMNET RBIMNEEIXEI BT REY T,

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

I -SRI LU 2 X BIET
s RAREESIERERE, EEYEE IR E—F MR ERER,
s BRAAEENSE, EERHNEAEMZEsAE T,

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

I EH TN RERYSEINE MK S I FH 2R ak IS A 3 L F RYES FRFRA 1 THY.
NISHEEZNBENFETE
o %lu\EQEEﬁTWF
GRS RpEIN ITQQJKUEI’J#PCO
o BRI (Static Routmg)
n )R B RS HIF R B R B G N I 2R
HZE1L, 1B EI:EIJJL;EEBCj]&ﬁ—\, J-Tf%’@tlﬁisaj(o
o sSEER  (Dynamic Routing)

SN EEAHIEE, ERSREEREMTERN, 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 FHSIHAECENEIEEPLL R E &,
SIS RE

o FIfcE: FFSEHREEEERFIIHITIZFEEE.

O FPYEEEéz LEIEAT: SIS EE NEAIFAFNEMET I ISAPIR ST ML,
R SEIEN,

o ARESEE: FSEBEERENER, F1BSEEMISHEE,
o Ot FFSEABNAEIEREGE FEh R TISE, MEHROEH,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. IBHEFEIMY 6.1 BXIEEEOE SIS
BRI

s SR ESERRRERRYIEER 7 A EA BHRYMES,

0 ﬁ;);ﬁ@lﬁ@ﬁ’ﬂimiﬁﬂ’ﬁ%mﬁ%ﬂiﬂ, A AL el BiER A I %
S

n INRECE T RIAE —WES BT —ERA0HSIEE, WL/eRAFSIEE,
HRESHSERANEN, T2ZEEMIRH,

PSR —RESIVRERIVNEREING, FEAEXFINE, MEETE
RZTIEEN T EMEEATNEGID, e REIEIRIIBERER.

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6. IRHIERR N 6.1 EXEEENEFES

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 BABHEEINESES

SEERTR
m EERL:
o AR T ISEANNGE, BEBEERERIING, NERES = BaEmES
R B E AN LE BRI FRZRIN,
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,
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6. BREIEEEIMN 6.1 BABHEEINESES

oIS AT R
m XA S BIHYES FHERIN
o IR RS E R ENIR BN T R EAHIaIS I FHERIR,
n NEAFSBHRAFRES
o SIS ARIERT RN ERRIAE D AAREZEE, 2IRIP, OSPF. EIGRP, 1S-IS,

BG P%o
DKE%@@%EW&E%@%%W%%%K—ﬁ,@%K%ﬁ%,@%ﬁﬁﬁﬁ
EE TR
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6. BRHIEEE) 6.1 BABHEEINESES

IEERVRAE)
n AN ZOREHEZR, RIHEEMME AR SEEFRTIISIE,
s IAEEZNEBISRE:
o W IEFRRIFISSEERY,
o S AEITE EREE,
BIANEENBEEMNMERINITM, Xk, EEREMNE,
E}WEE@EE
BIAN 2 AT,
o E}%F_\TEE&&E’\JO
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6. BREIEEEIMN 6.1 BABHEEINESES

=1
n NMEE—ENIIRERBSEEL,
s B RE R TFE—MSEEK MELAIYR S IEEEE,
n SOPRRVUIRAEEEER, MRAIgema FEENE A,
n R N IERE A0
o IRAIEIEEMNEPHIFT B S S EME TIERYZE
o RGOS ER AT WRY, MXMHT BRI A=A,
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6. BREIEEEIMN 6.1 BABHEEINESES

73 IR A ESERTCETMN
n AFRIBIRIRA RS A

o WISRIEPFERYES R AEERIMNBA EFENR, NIXFIRBRGIFER, LE
e ERT(E],

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

o DA 2 PEX:

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

o BIaRFEAERIEE IR 3k 8RR (intradomain routing),
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6. IHLFEIEE MY 6.1 BXBHBENESHS
‘8& % (Autonomous System, AS)
n HIaRRASHIEN

0 EER—ABE FHNFZ ML, IPHIIEUANERES, MXLERER—ME
A RGN ERYIS BRI ENES,

o B AS STEt AS FIIHEYE— B — ORI — BB RS,
n JJBEIRRFASHIE N Z5RE NHEHAYSEL

o RE—PASMER 7 ZMNERERFENNESE, BEZE—TASTTEAASE
MERIR— PR —RIFI—ENAVES I SRR,

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



169

6. BREIEEEIMN 6.1 BABHEEINESES

BiaR% ARE

R4
=HoERD
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6. BREIEEEIMN 6.1 BABHEEINESES

B BRI A SIS BRIz
m RERRITMY IGP (Interior Gateway Protocol) @ IRP
o £ BEiaRFNERERRIES HIZE TN
o HEIXSEIRHIFEMNEREERSZ, WRIPFIOSPRN,
m YMEBR TN EGP (External Gateway Protocol) : ERP

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

o FESMEBM R R BRI fE B &R ZAIEBGP-4,
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6. BREIEEEIMN 6.1 BABHEEINESES

RIS YRR AR SE IS FHIZE RN
EIAZSE A EIAZSE B
Ry FROMEBRISEIIN R,

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

== S E T SISV
(5%, RIP)

BHia RSt RV IR EUEIE I FiZEE (interdomain routing)
Bia &5 A ERRYES R (s A BE Ei%ERE (intradomain routing)
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6. IBHEEEN 6.1 GXISHIEENEFES
RIS B PE RSEES R N

[ e ]

[ PR } [ S }

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

o

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




=]

\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

RE{EEMY (Routing Information Protocol, RIP) 2RISR/ MY IGP
eSS 2 ARV,

n RIP 2— Mo miliVETIEE SAVIRAEEINY, RS RAITRENY,

= RIP RREEE: B8,

s RIP SRMEHIE NS S A\ T E ORI E e — B RAEE
e

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

RIP X3"EEE"HITE X, -

n ESHESE ERERRIMN SRR = 1,

n IXEEERIIFEREEAINSHIERS = FrEidAYISEHEEE + 1.

= RIPFRAY EERSHFR A BEEL" (hop count), BT —ESHES, BEEEUIN,
IR = "IRRSRHYES .,

n ERA = "IEBE&RE HIEH,

n —RRERZHRESS 15 MR,

s IR AIRAED 16 AIRMESTFAEIL,

m RIP FREER NS Z B[S ERZ5RIRHE, R &R HIRH,

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



176

6' Eg EE&?%T’Z}'E)‘( 6.2 AIERRIXINY RIP

RIP FU="145
n [NATESRES HEE 3B
n TP EREEIRABHSEANENZENMEE, RIECHIIBHE,

= FREEAIRTEEIRIORISHISS, PIA, BiR30%0, AREHRRIENEIRY
XSS EMISHR, SMEIEFNRESHRT, RS NAIIERESHEs
B SN ERERER.
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6' Eg mi&;ﬁtlj}iy 6.2 AIERRIXINY RIP

SRR TR

m 550 EBAIENINIFFGSE TIFY, BRxeE=1Y.

m AfE EBARSEHEEREENINERIES, IEEENX A,

r 55 B BEsStRNHBEIFEERAIEBSHE R EFISHEER.

n LR B35 TXEHRE, IENERSSRZHMMNERIARB R ST T
I— P EIERREIE BN N —HkES FHESa0HbIE,

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

RIP B8 EHZRAYEZ(E ERNEFANY ;
» RIP BHENTEEEE: BIING. BBER). T—Hibit
EMRE | EE (89 | bt

m IREHEREEFTAN
o ERIERERESE A EEIAE T BRIMESIERGIERS.,

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



6. B EHIERE Y

6.2 PIERMIXHDIY RIP

RN ===

-N%f@%%ﬁ%(ﬁwEﬂM%X)E%H%WMPﬁY,% =28

o Z2 RIP #iSCRRIPFBINE (RIESH) @ B F—B"FERPAIHBIERSDY X, F
ICFTERY IER "FERRYEDD 1,

o IHZAJERY RIP #FRIE—1INE, B8R
EMETITEENNEN, NIBZIRE RSB T

o BN
AHIKAFRTFMNE N BT —BEERAZE A X, NAKRINMBEERERARFTHIIE., &L
AW EIMBE FRIEEE/NFIRAEZRFNES, WAKRIINEEHNREAZRFIE., &0
AL,
o A 3 DA RKEIES ISR EFNIAE, UIELHELRAEsIC A PIIAEH
22, EBIEEEN 16 (FRAANR)
@ R[],
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6. IBHEFEIMY 6.2 PIERRISEHNY RIP

IEREEE
n ELAEM:

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

0 R X 25 R A B B ISREIRE LAI—1 SR,
o GBS A—-B IRAVRERIRIE A—X F1 X—-B, NIB—EKE A—-X F1 X-B &k
AIRER A B X FIER X B B BUSAERIZ,

@ %%EE%E
I N !
RFSIRE HRFEIRE
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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

182
6.2 AIERRIXINY RIP

(6] SHiEHaE R6 B3R 4-8(a) FIRAYIEHR. IMTEINEItAIPIZHRES R4 & RAVEZEH

EHISE, MR 4-8(b) FiiR. iEFISHES R6 FIIRHE.

% 4-8(a) IEHEE R HIISHAR

Z 4-8(b) R4 ZRHBHEHIEE

EARIRIES i) —HkEREHRS
Net2 3 R4
Net3 4 Rs

ERIRIZS I6ES T—HkEEER=S
Net1 3 R,
Net2 4 R,
Net3 1 BERS

l(D BEE+1, (ECT—Hhithik

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

ERIMLE iiE] T—BkES S
Net1 4 R,
Net2 5 R,
Net3 2 R,

EL=p] g i T—BkEREER
Netl 4 R,
Net2 5 R4
Net3 2 R4
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6. B EHIERFE Y

183
6.2 AIERRIXINY RIP

Mizmliidie sl BREREH.

M C 389 RIP 3L

Net2
Net3
Net6
Net8
Net9

giwhooh

|BEEERE

EINHEELARS
M C Ery RIP 3L

Net2
Net3
Net6
Net8
Net9

S uUu1O U1

Net1
Net2
Net6
Net8
Net9

HhoONN

TmmA >

EIREA

Netl: RBHMER, &

Net2: {HRRT—HE, iR

Net3: —5ifilH, 18I0

Net6: FREIBIT—BE, FhbkE), EHiR
Net8: AR T—BE, HLEHER, 5%
Net9: RERT—HE, FHPEKX, 3%

FhISHR
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6' Eg EE&?%T’D'E)‘( 6.2 AIERRIXINY RIP

RIP2HIN IR TS T 4 345
HHHRIRR | BREtmE | )
4 =35 R R4t Zoﬁﬁﬁmﬁ.ﬂ%m
55 | la | 280 FRERS - | Em
T— Bk ER SR HuiL 2254
855 (1-16) )
UELZE = e AN RIP2 32§57 5 Xtalaig
: Hi%#E CIDR, B{HiEEp
—— RIP #R3Z § =5, ZIFSHE.
P
= 5'55 Fégrcmﬁm
UDP BIF&EiR — -
P Hyimie {&§f UDP i 520 .
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6. IBHEFEIMY 6.2 PIERRISEHNY RIP

RIP2 =23

m ZHpY: BEPAEEA 2 MEREM.

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

o EEAEMRISE, IEEETMWASHIE, 12ZMEEF RS, Bl RS
NEIEEHIIEES,
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6. BREIEEEIMN 6.2 PIEBRIEHNIY 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=S5IT08E,
o H{FEAETIEE, IEBEREEXREAZS—EBHEERE
0 EEREIEC G ENEHRER, EXIxZRE

(20 M=F10) B ERIE=S5.
EFRRIN 24 PN ISHER.
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6. IBHEFEIMY 6.2 PIERRISEHNY RIP

RIP 7MMAFRR
s 5 WHBIEEER, BiHBIEEEE

o % Iéjé%tljf)ﬂﬁé%ﬁi, LR CRIKRINEZBERILER ONBR) EXEIFTEH
JI.:ItIZl %%o :%LI ‘fl o

o SCIEER, FHERN.
m G
o MEIMEEIRE. &AIEB A 15 (16 FRAAIR) .
0 ZRHUHEENTERIRHEZR, FHEEK,
o INBEEGEESIE, WaREEg, (1E18)

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



188

6- Eg EEl ﬁﬁ’[’l}i)‘( 6.3 MIERRIXTY OSPF

[ o — ]

[ e } [ 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 MIERRIXTY OSPF

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

s RIFREE, BLIRES

m FFi 3RBB OSPF MM RNERE—XR] mishHl, meEnHrz=HY.

n RIEREARMS: F7T Dikstra 2 HRISEIREZEEX SPF,

m KD MIUHISERIRSIIY (link state protocol), *

m IE(EA OSPRV2,

OSPFREMNBZEF, FAFRSNEMEBRIEFEDNAR &R .

m SOfR B, PPERIERSRZASMEAISHEIEFRIMNEREZ2 S R ERR IR,
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6- Eg EEl ﬁ?ﬁfdﬁ)‘( 6.3 MIERRIXTY OSPF

OSPHIMY &EERWHEMEER D B TCAYEEIASTMY. (Link State
Protocol) , MARIRRIPABFRVIER [mE MY,

OSPFRY="1EE4F S

m REHIZE (flooding), MARBGRAFAIBEHIEAEES.

n RIXRIEE ,—?EEZIKEQEE == ECBHIPT A ARG, (BX R R HEsHT
FIBRIERDER
o SEEINES lFEHHZlKFtQEE SR EPFIMBLE RS AAREHERE, LAKIZBERAIEE (metric),

s SRS R EZ W EER—RATE (A030011) |, BSEHEsT FiZiARRT
BISHREAXLER.
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6- Eg EEl ﬁ?ﬁfdﬁ)‘( 6.3 MIERRIXTY OSPF

EIINSEWEZE (Link-state Database)
s T HIEAEEREMIRIERINSER, FIPBRIRAs X E#PEeE
N RERINSEURE.
X EIRESCP R EEEMNAVAFNMEDE], BrEERSERENE MY (IXFR
NPEINSEIRENRL) .
n TR ERINSEIRETRIEEISIEE CHUIRHRER
o a0, FREDikstrafIRIEREEHE L, TEESHECHKAE,
o JERASEURESER IIBIHITES, RN IEHRE R EFTEISHEE,
o BEfim: OSPF EHMIIRSUEREIR,
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6- Eg EEl ﬁﬁ’[’l}i}‘( 6.3 MIERRIXTY OSPF

OSPF X1z (area)

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

s B XEEE— 32 (UAIKIBIRRTE (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

Xl RS HzE 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 MIERRIXTY OSPF

OSPF %l Xigi /L saFOER ES -
=W

0 R T EANRE B R, FERRNS KIGRIIFIL :

0 R T BB IR SH S, fEE— N X P SRR S B
m fReS: ZERBEEARRN, B

0 RIS EATFEIRE T, mifsE OSPF 1Y BEIE T 41

o {$ OSPF MY EEINEZL T BRANEAR ST,
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6- Eg EEl ﬁﬁ’[’l}i}‘( 6.3 MIERRIXTY OSPF

OSPF %73 I AR ==
n H5=:
o X ARESRER S I B A ERIERE.
o FAJSEZIZIERREIIE (load balancing) .
o FB1E OSPF IBHES < BI3Z A BEBE B S5 IRITNRE,
o R ERFRLISFIT S 24wt CIDR,
0 32 (UHIFS, FSEARESREHT,
LEBFSISENE 600 ERFRFHEES,
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6- Eg EEl ﬁﬁ’[’l}i}‘( 6.3 MIERRIXTY OSPF

OSPF iR FoHZEEY
m 2581 g (Hello) 54H,
m 582 FUEEIEA (Database Description) 4328,
m SSAY3 . EERIRESIESK (Link State Request) 754H,
m SR PERRINESEEFT (Link State Update) 7348,
o FBZ AN & N EFT RIS,
m A5 GERRIRSHIIA (Link State Acknowledgment) 4534H,
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6- Eg EEl ﬁﬁ’[’l}i)‘( 6.3 MIERRIXTY OSPF

OSPF £33 -
= OSPF A~F UDP , mEE%HA IP #EHkkEIX.
n OSPF 1 IEIEIRIRRE :
o AR/ D EREENBEE.,
o ANRHRAVEIEIR o F&IX.
DR EERNEIRIRREZERR—, IO EEREMERIVEIEIR, MEBNEIERIINEE,
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6- Eg EEl ﬁ?ﬁfdﬁ)‘( 6.3 MIERRIXTY OSPF

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

W A 3 e
% 3
U 3

IP $iEiIRE 24 T—

BB 8 \ OSPFAAEER| 71 ZEEAISHIOSPFA4E

€= | |PHIEIREED OSPF 5542
- IP 0EIR -
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6- Eg EEl ﬁ?ﬁfdﬁ)‘( 6.3 MIERRIXTY OSPF

OSPF TfEI#=
n 1 HREMBIEAIL,
o 1E4BEREIEE SR 10 OO EATIR—RIDIED A,

0 B 40 B TEIEIE MBS R A RATIRAE, WaARZIEREEES
RETIAEY.

m 550 ESHERINSEUERE,
o @2 IEAEEASIERINSEIREENAS 2 —1F0Y,
o PP EZAVIREEILEEEELBER (fully adjacent) HEEHZS,
0 NETEPEARAEE: SAEYIE 2N, (BEHERINSEIREFRG1A

2—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 MIERRIXTY OSPF

OSPF TfEI#=

= 5530 EHTHERIRES,
0 RBYERRESRET, BRSEHMERMSREENDE, RASIZED
2 NEFHERRT,

o NIHRERINSEIEFE S ZMIPRSHRS—E, OSPF ANE: Sis—ERAJE, il
30 o, ERIFT—IREUEEPAITERIRE,

o OSPF $EIINESRIZ I AESRIFHgE, SENEERMAIRFLEERR, BIt3E
BXMIAIRIR RS, OSPF N ELLIER &Y RIP #1522,

o OSPF i B"INBESIESIE RYERE, IWSUERIR,

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn
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6- Eg EEl ﬁﬁ’ﬂﬁ)‘( 6.3 MIERRIXTY OSPF

OSPF TEIJ%=E:
—————— }——————Uaﬁ@

i

HEAlATE ‘ -
i A
e YT ..
e _
SRR
| \ -
[EEERIRE e — )
SRR
_________________ ool
t SRERSIER R
FiB FRIEE - HERRS R
l SRR THIA

TR 25 KA BB / el / 13938213680 / http://network.xg.hactcm.edu.cn



OSPF {&H
jﬁmuslzlﬁ
e ipa gt




DR (designated router)

- & N MERRERT NI L, WEMEHRERED

(N-1) MERSRLEERASER, BmmEd N(N-1) 1M6EE
WSEELAKR L&,

- ZREANNBRXMERATIEENEHBAEE DR (designated

router) B75i%, I ERISEEXKRELD.

- TEEMNIRHRARZ BN L FRBRIHE SR EEEZMEE LY

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

[ o — ]

[ e } [ S }

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

mm Em s

T I 2 K s B AR AR / Bied / 13938213680 / http://network.xg.hactcm.edu.cn
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6' Eg EH i&?%f’j}iy 6.4 7MEBMIXIDIYX BGP

FMEIMY BGP ZAEBIaRSHIRSHEE L B3RS HE{E R RINNN.

BGP TR AA220060F 18 A F<AY BGP-4,
m BGP 54 hiAs, BPRFC 4271 ~ 4278,

n ATEEEI, 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 7MEBMIXIDIYX BGP

BGP B9="1EE4T=
s AFEEERS AS Z8H0IRAERE,
n HEERIKEiEE —5Reee 2 A BINE B L RIFAIEE (e BT ) |
MmAIEEITTE L —F&FKHE,
o SRR, FEEERE R aIHIEEIFE R,
W ARG EIREEE, BISHSERHESRAIIN,
o Bia R R BN RIEEVIE S8 KRS,
2P EEE LANRE AS i, BRI S B I R AT A,
R S IBIESTE AS 2 IS BIA M (58,
» AT RRME (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 7MEBMIXIDIYX BGP

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

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

BGP = BGP HEH

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



BGP =& BGP Z5&

£ AS 28, BGP RSEEHKAM TCP i&ZE (IwASA179) Lz BGP 2if(session), X
MERENFR)9 eBGP &L,

£ AS EB, (HEEEEBENRMNEHEZ BB —NBiEERE (hFER TCP &EE) . ASHK
HETENISHECEINBEERSEEN. XMNEREFRS iBGP &,

eBGP (external BGP) i&#&: i=1T eBGP i, FEARRE AS Z[E3RHER,

iBGP (internal BGP) i&E#&: =17 iBGP MY, £ AS RERHVERHEES AR BGP ERHER.




IGP, iBGP #1 eBGP AJXFH

eBGP eBGP eBGP

~ iBGP A iBGP /\ iBGP (\4 iBGP

) IGP_ _| | IGP_ _ IGP . IGP

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

« 19 iBGP,




eBGP #1 iBGP

+ FE—/MY BGP

- ([EARNERE. ERNENE. ERIASINSFRTE—F.

- (BEeil{TERBIZIRRBARNARR:

- {£ eBGP EFIINFIRFHPIBEIER, TLIERE—1 iBGP EERIXIFi.
- M iBGP EERMNFRSHNRER, JLlEkRES—1 eBGP EEIXIFiR.
- M iBGP EERINFRSHINRRESE, AeEiERS—1" iIBGP E&AIIFin.
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6. IBHEFEIMY 6.4 S EBRIXIX BGP
BGP E&H
BGP ¥ZH = [ Fi%k, BGP/®IE ] = [ IS, AS-PATH, NEXT-HOP ]
¥ e
BGP BU%:
v 15EEEIM—1FM (F CIDR igiiZFER)
i
BGP EZRIH/NEIHRE:
v BiaR#mRE AS-PATH
v T—itk NEXT-HOP
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6' Eg EH i&?%f’j}iy 6.4 7MEBMIXIDIYX BGP

=MAERNEEES AS £5#8 AS (transit AS)

¥4% AS (Peering AS)

e T —

it

0
Q

stub AS ZI3E AS stub AS

multihomed AP

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



74 AS (transit AS)

Gt AS, stub AS:
- LKE/NRY AS, BN ERIXEBEIEIERE
79 AS, SiERBRWEEEER AS &K

H9454E,
. FABREEM AS O EREREIS
— ™ AS,

« RIH AS @IRAPMIERRY AS {J2878E

%M AS £1TM AS #MH AS N
stub AS multihomed AP stub AS @gﬁgﬂ}fqﬁﬁj\éﬁ°



EFilk AS (transit AS)

ZIJd/g AS, multihomed AS:

« KRB AS IJURINEZEIR P EE 21
AS, FRAZIAE AS,

- ZIH/E AS AJLUSIMEEAI S, —
FiEENlE, HEEAR,

« ZI3E AS TREBNE . AS,

*HtH AS k4 AS

stub AS SR AS
" multihomed AP stub AS



EFilk AS (transit AS)

XJZ AS, peering AS:
« EZIELMEAIR AS,
o NI AS ZERIEFIEI AS FIEE,

ik AS, transit AS:
- HESEBETZEINET AS,
1 AS 8 AS - BT HEM AS B RDE,

stub AS SI3E AS stub AS

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




BGP EsHUN{a)EsatiE+F?

- {E£E1% AS-PATH R, AaiFHIRERA AS S,

- AS3 2EIFIEY BGP I8HAY AS-PATH 2 EBTHC,
- ZEDMFRERIXSREREH, M fiEFIRHRALIR,

[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 SMERMIKHHY BGP

BGP HIEEEHIZIE
n \— AS BI5—1 AS FRIBIER X RBE—5IBHE, TMFEIEERYE,
n =1 AS BlIZZ— AS FRRYRISR X ALE—5RI8H, WEFEEUFHY BGP B8H,

~

- Hlth{RYF (local preference) [HRSHIIEH (FXIAME=100)

J

* AS BiEE\aYEEE

~

- ERRISIRHEERE (HEE AS ARERXEERD)
- B8h38 BGP ID MBS/ \MEEH. BESMEOMIZHEESA P itttt, BGP ID & |
{(ERiZERHzERY IP it E(ERR—1 . )

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



218

6' Eg m iﬁ?%f’j}iy 6.4 JMERRIKINY BGP

BGP-4 RYPUFHHR L :

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

UPDATE (SE#H) - BRESEFE—IBHNER, RFILERENZ FIEH.

KEEPALIVE (f%i%) - FRRIHATEIIIESE SRR,

NOTIFICATION (&) - ARAZXEMZIRIESS.

o fERFC29187IENNROUTE-REFRESHIRY, FsRiEkEimEEAB S,

YR 24 e 2 B AR 2B / Bileks / 13938213680 / http:/ /network.xg.hactcm.edu.cn
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6' Eg EH i&?%f’j}iy 6.4 7MEBMIXIDIYX BGP

BGPIR 4519 -

¥ 16 2 1
tw ) ic KE |%*8
BGP #R3BRAEHB BGP IR FE{RERSS
TCPEED BGP‘ﬂijz
= P EE TC P‘jﬁj

T B 2 K 2R B 2ERE / BiBe e / 13938213680 / http://network.xg.hactcm.edu.cn



6. B EHIERE Y

IS ERESHUZET

n IKARE LFENERE, HTFEIEMNLE
m SRS E BB PRI IR,

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—EkERERsStIRRIXM D EMESH, BEZoHERE S ALE,

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



A ) A3\
6. I IR ENY 6.5 BIBEOLEHS
IS EHSEAYZEHS
B eI Y
3 RS B ERIEIRNN et
2 Mrimtne = i S E
1—?@%%%&%): 2R Zizg
______________________________ |
BN I YRR A
-“»1»2-»2—“: P -“»3»2-»1-«»
: W s : 4548
PN ¢ RRE By R
+1>2+E-{F AEHLEH +3»2*1+

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



6. IBHEFEIMY 6.5 IREEEA0LEH

IS FHESAY45H
n EPUIRAREEAR] X o AR RERD
o BRAREIEESD
o DR B
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

. IREESHIZES

n EPUIRAREEAR] X o AR RERD
o BRAREIEESD
o D EERD

n DEEEESD . H=EF0EERK

o ATHREEFS (switching fabric): NFRARSHAAELL, EEFHRREIE A Z (forwarding
table) X3 2H1HITAME,

o —ZR%) N\ i
o —ZB% i [

} O R

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



“BEAR" N "IBHERE" AIX5)

« IRIESE RIS FRY 1P EdEHRM
SENROEAHE.
(TR E— AT,

R FRENERAFRESH.

« B RFRVINE BT RER R INEERT
FER, BT EaNER
IARY B B 282 g i A F R LL
MAC itBiHER (0 F—HRRILAKR
poaitetil) AORRET,

RRHIEEREE, RIEMESHH

RYRMCIBIE, IR EE ARy
BSH, FrELAE RN EREER.

- RERZ IR,
- REHFZ—RXESNBRNEET

—ik (A3 IP 3BIEERR) RUBRST.,




6. B EHIERE Y

4 Nim XS 2l WEIRY 2 2BRIRME
s RIS ERIEMESMERE, BoHEERINSERATFHIASTIE,

X7 E—TEHIRTRE,

N\ R T
IR EL IR
3 4EHERA
5
B} s |
BRER
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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.

iAo
R g "
- SEHERA %
o 5
Zi — éﬁ%ﬁf’g | YPEREANIR el §
2 R 2

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



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,

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



6. IBHEFEIMY 6.5 IREEEA0LEH

ATHREEH

m SRR B I FRERHI R B4

s [FEXPRREHIE D BN Nin D& 2 K aiEnyE i .,
= LI \Tﬁeﬁ WA, SRRGIEE =M

&g

oK
mr

I:I
GHORTYSS
BT ERIIREETY

fﬁdfﬁd@l

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) BITRE

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



6. BREREEFFEITIN 6.5 MBI
S

(0) B EIEMZE

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




g fFfiss
4B RS AOE M IE CULEI— DB, SARETS T
BRI AR IR, RESEHNBNIG OS5

' )
!
E.—\H,_
'
v |
ﬁ@ ljp
o
+H

h

P . BREERBNASEERIZRBOIL, SRS, B
Y RS S S B R BT,

TP (ED) NER MDA, BLEHE
(2) BSFFERR MASREE (A1 BMNEN R EE D s O )
—SEINF M2,

> 1 P
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Bid S

SEIRM BN BT Z RS L EREXE SERHL
im, M EISEREEET AT
SREREMANRONERISEIT, WAKHZEMmAREE
WAIREN, FHER AR AAER.

EAT— 1 BERNIDHEEZBTIX—58%%, FEIIKH

SRHUEE R R RS S LR ERAIPR A,
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| BITMEITHEEERS (crossbar switch fabric)

1
— N S I I s BEIRAEIEMZS (interconnection network),
Ilz _— 1 I__"I < /\
= e . - « ©BA N FRE, BHRNTRALE N DM Aim 0 N
B — Nam 1 l | D s O EIER
¢ | o HEANROWEI—DN2EE, FEeAXEIKERZE -,

- AEOERERONEERGTHN, IKEBESESKERD
iz, BiznBEREX M RO, ShHidin0EH
[l]01 [i]OZ O, 5, PHEEBRAIROHBAZER,
- R R MEEENIRENS, pHLEEEENEC—
Madind, REBXMaLimiRBEHEIADHS R,

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



el UL L
= ~—

NE40E-X8 NE40E-X16 NE40E-X3
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AR2220 AR2240
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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 SERHESES

1988 &, Steve Deering BRI IP SIBHIME R,
m 3% (multicast): LABIZiEHEER,

m BHRY: BEFsIE—XIZEE.

NWZEE — NERAEENTFEZ RS,

il

¥ 904

R-1

¥ 304

R-2
REBPIEA
[ 90 &EHLE Vy¥¥i304
FEIRERISRTS B
SEFIE 90 4NEE

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



7. 1P Z4E

pACT:

7.1 IP SIBNEFEHE

1988 &, Steve Deering BRI IP SIBHIME R,

Z4E (multicast): LIBTEIFE 0EIE,
Y. Bt iE—XZE (s, g
NWEEE: — NIRRT RS, .
149
REASEA
QR REISIEA, R-2
B EREe a4 4,

BEMNESREAZEIIE, FARESHDE.

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

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

m EEECN T IERIAUEL P 2%,

n EERSERERZ B E R AR,

m eI T IBIMN IR ARSI N 2B g (multicast router),
 ZIRRHERN AR S BRIERE P 2UEHR.

m A 1992 e, BB _EFEIeEIAI2 8 EF W 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 SERHESES

ZI&EMHRY IP ik
n 1 P SEEIERNB O EEE N\ ZEERRRRT,
s ZIRARVRRRTRLZ 1P IRy D it (Sideir) .

HilEEl: 224.0.0.0 ~ 239.255.255.255

n 5 D EIMRE— 2188,
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 SERHESES

ZIREER
n SESIEIRA—ARAY IP EEHRAVX A
o HAYHBIE: (M D 3% IP HBiL,
o MXFER = 2, FRBEAMIRESETY IGMP,
n REASEIRNT, MRLE—EREERIZEENRIPIEM R,
n S EHERATE ICMP Z1E15,
o f£ PING ap R TREBASIEIIUL, s

B 4%*@2:42;4&%””@@0 C:\Users\ruanx>ping 224.0.0. 1
1E

»

H
i
%
i
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7.1P 25 7.2 ZERGM LR S 1

IANA BRI MHEIIRAYS 24 {779 00-00-5E,
TCP/IP 1 fEE ALK N B IR ASE ELZ |
M. 00-00-5E-00-00-00
% 00-00-5E-FF-FF-FF
IANA 22 01-00-5E-00-00-00 F 01-00-5E-7F-FF-FF (223 M)
YEALAR N 2 FEHEAE
= SED, 1E 48 (INSIEOAR, B 25 MEMEETRL, REMRE 23 (I FBME

Z &,
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7.1P 25 7.2 R LTI S

/'535117.3:1@55
0 :<_;i 16 24 31
oxeesn (1010 3 V| 32
0 1 0 0 5 E ‘ Y
0000000 0000000 prozartolo | ||
L L le— @1 23 foe D 2% 1Pttt —
48 (L APMEAL -

IREIZHEEURIRRIEN, EETE IP BT IP HBIELHITEIE,
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 (FZ1BHR B ZEEMRES (BLKR)
IGMP A~%0i& 1P Z8HEE S REL, A IEIX LR R &R o EHLEMZE L,

I}GQ/I P M DEE A B ERN_ RIS EIRRREARSEN EE2A B VSR E T ENZ
&,

n SRR EIEERTINY
o (FZIEIRMRE T, ESEAUERBR/IMUNMEXE ZSBHEIPFEMR,
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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
sEEE w0 'G""'i/ SINEEA

226.15.37.123 i 226.15.37.123

R-2
RSMSiEAH

226.15.37.123

R-3 \ 130.12.14.41
el smnziEd
226.15.37.123

R-4

REMZHEE —[E] ksmBiEa
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7. 1P 35 7.3 FIRESIEIY IGMP FISBISEEIENY

P ZIBEEFFRTMY
n MPREASIEINY IGMP (Internet Group Management Protocol)
n ZIBERENSETMY
0 ZRBIRAIEEINE NE DS,
0 2B RINSHIE N Z21BA R (XEFMNEHRIMNFTARRETN) | H
NE—a VLR DA B FF—1 248,
0 SIS A ZBEUEIRET, Fe((IRIEZEEUERFPRIB ML, 1AE
EEIX N ZIEEIEIRMT A S RFNEEM A F X,

o i%%ﬁ%ﬂﬁﬂuﬁiﬁﬁ IINZEARNEN AT, WAILIBILRBEHERAIEA

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



247

7. 1P 25 7.3 FIRESIEIY IGMP FISBISEEIENY

ZiEHE M-1

(A, B, C)

G N-3
S
B C

® o] [ __|ZH#EAM-2

F D E (D, E, F)

FEHEHES R A MBS N-3 R ZEE M-1 9H, EANG N-3 ERE55EHE 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

RIPrEEIRRMY IGMP

= 1989 FEATHY RFC 1112 (IGMPVI) BN T EEEMATHRAENY.

m 1997 FENTHI RFC 2236 (IGMPV2, EARAE) 33 IGMPVI T T B3,
= 2002 ££ 10 B A% 7 RFC 3376 (IGMPV3, ENIRE) .

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

PR EIETMNY IGMP
m (GMP {# IP #UEIREIBHEIRSE,
m 7T IGMP 3RXZONE IP E5ERMaak 1P UER.
= {8 IGMP t1[9) IP 12(tARSS,
m [H[LE:
0 NE IGMP B — IR, TIREEANMERIMY IP B9—NMARERD

TR 2 k228 B AR 2ERE / Bilél / 13938213680 / http://network.xg.hactcm.edu.cn
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7. 1P 235 7.3 FIRFEEIEMN IGMP

IGMP L{ERI 3 AP 1B ER

B1MER
A5
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%1 I}ﬁﬁaz HASIES Host-1 Host-2 Host-3 [ Report:
= & @] | A 224.1.1.10

ZHEISHES

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

IS FHER,



E2MER: maamRTkmRost!  Host2  Host3 | geport:
& ) ® 1A 224.1.1.10

X%

Query: f
BENESIBHEA?

ZHEISHES

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

2. RBYENHEB—PENINA, BRAZEIEHESEMIANIXMERIEIXY,

3. (B EERIJURRIREETARE— N ENION, NABRIZERIR RIS
R E PRI Z B SR,



PASK

7.1P g;ﬁ 7.3 WFREAZEHNY IGMP

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

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

o BUABEERRES 125 MARIXE—IX,

n SE—PE DERE S ZRRAEN, REURMIBSUIREEFRI—
SRERBEN IR RKE,
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7. IP gjﬁ 7.3 RIFRAEEMY IGMP

IGMP XA—LEKENE, LUBRIBINAEHHE
= DEIN,

o &l_ IGMP HUEEiRPE—1TEE N, BiEB— &I E (FOAES 10
) .

o ZWENEEES, EYWE 0 2 N ZERSHUEE XN AR, E—a=E
MRS T VN ZEE, NETNE— 1 ZSBEEE R

o XM FE/ T RERI IO A B 550K
m SKABADHIHLE,

o [@A—PENNE— P EVEEm LN, REGARERIEMETSTAE T,
B A B AIENIL 1,
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7. 1P S5 7.4 SIEHEIEN

RIS FREEE

n P ZREBIMNERIZNIRE, (B BIRAEETMNEARTE,
n AEZEIRER, — P SEEPRIRRENSZ AT,

n ZIRIREIAERSOPR ERUE R LUREN IR T BV Z 8 EE A0,
n ANERZIEETN T AR B AN,

n [FI—PZEE, YAENRFREEENENEZERE AN,
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7. 1P S5 7.4 SIEHEIEN

SRR IR R SRR A=
n 2 5EIRR
o B TR/NIZIEE, FrBHEMRENREE M EEBERY,
o FHIGRT, AR ASEHIERERLEZEE (XME &) .
o SR HIEF, KAKRMIERN 1% RPB (Reverse Path Broadcasting) RYSRES.

RPB RV WRLABR/IRT RBISiBAE AN, WIRGFE/LSEFRENREIRET, W P i
MY, BREFSE TINRART RN, FARE RS EEIERIZ B RN,

S NRAEZSEEAN ENEN IR NER NENR (BT RRE) SiRBIZZEERIR
5, FIEEH MR —iEEbR,
iz AR TWEEFIBIIRER RS, ATLIBEARIZ B RN L,
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7. 1P S5 7.4 SIEHEIEN

ZIBIRAIR R R SR EUEIRIVER =MD X:
m REFRIN (tunneling)
o fRERARERTZEANVEEIRE FRSERIER.

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

— SIENIER
B8 | 0 BE ® N, FIR N, chEIS B SRR
¥
X = R BB FIETHE 1P SRR
B P SRR
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7. 1P S5 7.4 SIEHEIEN

SRS IS R BRI E B =50k
s ETROREIHEAR
o M FSEANAIMER RN ATERES.
0 XE—NEHEA G IEE— ML (core) BERE, FHAHTRY IP SiEIHL

o D ESHESIZIRBIEIIRY 2 FD ARG EXIN T 21848 G BV AN (U EsH
2R IRTR) .
A= EREWR—IRERN, RN (7, H) B —Rea.
MEE RN, IRIERT.

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



259

7. 1P S5 7.4 SIEHEIEN

SRS A A R AURIRAT E R =5k

n» EFRORIRIURA
o ARG MM R MO HRROSSIRR, BATEEREINE— 5N
BHMBRBHNS.
n HHIERFIASINT S5EA G MIIEHEE R2 BY, R2 BB MUER.

fﬂ% R AERIR—ZEEUER, EEAMEULE G AUEMEIE, R2 3l G RIPREERX P SiEETE
o

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

IR VSRR AL A SR EUEIRA E R =ME X
s ET ORI
o IPEMESIBIRAEZEMMN DVMRP (Distance Vector Multicast Routing Protocol)
BEXR_E{FBRYSE— SRS RGN,
o EFZOR98E &R CBT (Core Based Tree)
o FERFIBIRIERIZ1EY B MOSPF (Multicast Extensions to OSPF)

o MM X ZIE-FES, PIM-SM (Protocol Independent Multicast-Sparse
Mode) ,

ME— Bl 9 BB AR — DN
o IMXTERZE-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
ANERRIEEX M,

BEE—TYTIRERITEV B[St EXA TCP/IP ¥, BBAMNEN_+
Egiﬁwﬁzﬁ:b&@mW%B@ﬁﬁﬁ@ﬁ%ﬂ?jtﬁmmzmnwEﬁﬁ@aﬁ P
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8. VPN #1 NAT 8.1 BHISHR VPN

i S el
m ANHOHEHE: (NEVIERERMERRY IP #BiE, s ABAVIEBEToE, MAERE
[ BEEXNAYE IRV IS,
m 2Tkl 2TkME—/Y IP #PiE, YR EEENBISIEYEERIE,
n O ERERGER:
o EREMERNARE U A R REFN B AR IP IS S, XFEF=mIbr
SRV = [=1) N
o RFC 1918 $8B8 7 —LLE Bl (private address),
Z Rt R e EAR M N T ANGE R ES Bkitbiir,
EEEANPNFERHESE, BRIt 2T BEtRISUER—E N T A,
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8. VPN # NAT 8.1 EIISHR VPN

N S e il
o RFC 1918 8RB 7 —LE& Aattedt (private address),

(1) 10.0.0.0 %l 10.255.255.255

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

C, 5%i0$192.168.0.0/16, XER¥ 16 {itR
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8. VPN F1 NAT 8.1 EEIES R VPN
E AKX
s XATH IP #UtRYEIEMNEIR A ERBEAME AN EELR, SLEEEL, T
ML= R,

s FAXEET R NAERY I EMER, T RPN T S e

(reusable address),
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8. VPN #1 NAT 8.1 BHISHR VPN

L E K VPN

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

n "SR ZEXFNEE A EEEN B THAARNERIEE, A2
T IR INMEAA DRI EAIE(E.
m REPL %%7_‘ Qﬂ%xae”, (BLfr EHAE, RANEFEEEFERBERZ,
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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 —PMEEEEE SR VPN S BRIS— M PIIESEE | JHIRE A0,
FRiTEE, FE— 112780 VPN RS EFhEEInraItiL,
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8. VPN #1 NAT 8.1 BHISHR VPN

e Z A VPN B9SCIl: EFPRER AR

A A
1 ] I
I | ,
. ‘ Host-2 I
| > | |
! & 8 ! LB 10202 !
| ERRERA | i
1 1 I
: i B :
I I
j ] AR N-2 10.2.0.0 :
N s o e e e S P4
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8. VPN #1 NAT 8.1 BHISHR VPN

e Z A VPN B9SCIl: EFPRER AR

B 125.1.2.
IERAM X T Y ROPISREGIRIR / Elfgititit: 194.4.5.

\4
JhEREIRIRRVEIESR S HiEiREaE | >

S w

[=1:537
N iE

(ERRERA
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8. VPN #1 NAT 8.1 BHISHR VPN

WEXM intranet FOYMEXRN extranet
m IETF TCP/IP ¥,

= BER] A F1 B BIBBMESEr ARk HIREIL T BB VPN MERAIERR (intranet), 7=
=01] A F0 B &R ER—TWIHRI A ED,

s EAIRNEAERIINIT R AIEIAE A VPN XERATMERR (extranet),

1
1
1
1
1
1
1
1
0
1
ol ;
:
1
1
1
1
=2
N
v
=
>
%
=
=
=
O I
SO |
~
oo
S |
1
1
1
1
1
1
{
1
ol
i
1
1
1
1
]

L8 10352

- §

AHBRI4E N-1 10.1.0.0

/4

|

|

|

|

- Host-1
|

: 10.1.0.1 |—_.__—|E ——
|

|

|

|

|

|

|

e
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8. VPN F1 NAT 8.1 EEIES R VPN
e A VPN
m JmFEREE VPN (remote access VPN) AJLUERIMDREIR THIEIAE MY

s ESME TR R TR SIA BB, MiTEERT PCHLFAY VPN ZA4RITE
RTRY PCHIFIREIRIENZ 8L VPN BRE,

n IMER T SREBENATERER, RIMIBEFERHMEER NS NERRY
ZNHERYZE,
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8. VPN #1 NAT 8.1 BHISHR VPN

iz VPN
s TN EE T ORINER ERRA.

m 1996F1B23HIESFES=NEY (ITEIEEMNBSEREANEEE T
E)  ZINEREI9/FEHITIZLE,

m iZ (FIE) BAREL, 1TEVEENEEEATEPRENN, HFEHE
FIEZR AN ABEMBHENEREANOEE, ZWERBENK, (HTRAAD
ARMSEITESEFEREMEEHTEREN, WRERFENFNE, H
NEZNNREBZSIFIEERN, SFES, sJLFFE150007tLA FRSIE BIEERFR
SRy, RWOEIEFTS.
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8. VPN Fl1 NAT 8.2 FLEHEHIEEE NAT

2zt tEE e NAT (Network Address Translation)

m 1994542 1,

s FEETRHMEREBEANAIIEHES Coeax NAT 54, =8 NAT ZU4AIER
AREEINE NATESERS, BE0B— 1A HYMEIEIKIPHBIL,

» AR R ENERINRB(ERT, #BEE NAT isHss DRFEARD
HIEEHRRL R IK 1P HBIE, A REFMEEAMIESR,
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8. VPN Fl1 NAT 8.2 FLEHEHIEEE NAT

2zt tEE e NAT (Network Address Translation)

10.1.0.1

S =125.1.2.3
211. 69. 32. 50 D

211. 69. 32. 50

1
1
1
1
1
1
1
1
1
ol |
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
[rmpe———
—
N
U
—
N
(08)
—_—

:'
. 1.2,
I 0 9 X
: Host-1 QE > l > EH*W amm Server-1
1 10.1.0.1 <B <B — oxmm 211.69.32.50
: (4] I R-1 © —
| Ly |
1 I
; FHFILE N-1 10.1.0.0 ! NAT §&ifi%
S Sl CHEHMIHE | 2Bkt
S = 211. 69. 32. 50 S = 211. 69. 32. 50 10.101 125.1.2.3
D = 10.1.0. 1 D = 125.1. 2.3
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8. VPN F1 NAT 8.2 FLEHEHIEEE NAT

P S HRAITHE

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

n NAT ISHERREUERAYIRIBIL 1P, A HRp 2 BRUEIE [P, FHEFEIRERICH
ZINATHEIMEE RZR A, BAOMBIE 1Py (RIFAE, REAREEIEELN,

n NAT BRERZSNEIENL B ARINEUERET, NEEUERTIVRIPILLZ Py mHE
FILEERZ PG

n RYE NAT 553805%, NAT BREESS ERIMIIL 1P 3515009 1P, , 3EREGERZHY
REBENL A,

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



8. VPN #0 NAT

275
8.2 PILEibltsEHE NAT

P SRR AE

m EREBEVSINEBEVIBIERT, £ NAT IHEEs EAS 7 RRRIIIE R
n BTN SRR, KR ERIrE RS BRILIL,
s AANTHRMET: BERMLL, KEEIIIER ARSI,

NAT thiit5EiR 4]
y:100 =FER IBRY IP Htbhit | 2FAY IP Htbht
H (RFEEEAM) IR IP et 10.1.0.1 172.38.1.5
AN GEANEZRAM) BAaY IP btk 172.38.1.5 10.1.0.1
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8. VPN Fl1 NAT 8.2 FLEHEHIEEE NAT

Epz k] !

m Y NAT BEZEES n DBk P e, EEMARSZSTLERRNE n 831
EANEIEEN, XEFATLAFERNRIRZEH =T, RER NAT IR
S ERE=ERIREK P i,

m 31T NAT EEEHEERIBEV BT RN R ET AR,

n THNABAIET e 2RG2ERE, BB EAZEF T AEKRE BN
NAVIRSS SRR SS.

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

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

o N T EINERMIAIR NAT ISHes CAIEDK IP tenl, WEFEARY NAT &Rl
4 =Aim SR A L,

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

n FRAImOSAY NAT MR8 Sig 0S5 #NAPT (Network Address and
Port Translation),

o NAPT IJLAME S SIEE AN, £E— 28K P ik, BERSFIERM
A9 EHHEHITIE(E,
s NERROSAY NAT #AU#IE SR NAT (traditional NAT),
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8. VPN Fl1 NAT 8.2 FLEHEHIEEE NAT

L& Sim]=S453m NAPT

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

n =5 NAPT RREAZSSIEINBEXM A& SRAINERT, FHRTLAM IP #iEIRAVEIES 5
HHEmENROS, AEEREARNBENROS, M NAPT #FiahiE|
[EFRERE,
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8. VPN Fl1 NAT 8.2 FLEHEHIEEE NAT

I Sim 1S4 NAPT

i' g ‘i 125.1.2.3

' ' oI

10701 G _— = ( EBm ) —— S, a0

|

Rriveim -

; AHERILE N-1 10.1.0.0

TTmmmmmmmmmm s NAPT it 5545
F3[E] FE |HBYIPHEREFNIH S HeYIPihtFiR OS
H | RIPHuE:TCPIR IR O 10.1.0.1:30000 172.38.1.5:40001
H | JRIPHEIE:TCPIRYm O 10.1.0.2:30000 172.38.1.5:40002
A | BRIPHiE:TCPE /YR O 172.38.1.5:40001 10.1.0.1:30000
A | BHIPHEnE:TCP B A% O 172.38.1.5:40002 10.1.0.2:30000
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8. VPN #] NAT 8.2 FRGHILEEIR NAT

B S S48 NAPT
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