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2.0FREMY (1P) 2 BRI (ARP)

{sE FHARPHYPUA R ELI5C

n KiEAHEEN, EEIPEIERAXRIAMES ERIS—PEN. XA
FAARPEI HRYENRIREHIE,

s KiEFEEN, EE IP #UERAAXEIZ— TS EA— 1.
IXATFIARPIEIZ M43 ERI— N ESEFHIER At TR T/FH
S RS SThL.

" RIXDRRER, ZiCIPEIERIEAZIARLES ER— 1 E. XS
FAARPE! BRYEAAIRE Sttt

n RiEGEHES, EEIPHIERE RIS — 1 MES_ ER—1EAL,
%g%QERP%?éUZKM%J:%—ﬁ\E%EE%%E’\JEE#FﬂBiJL R THY TR
5 FHERRTT K.
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Target IP address: Target IP address:
Destination address in the IP datagram IP address of a router

—

Receiver Receiver

Case 1. A host has a packet to send to Case 2. A host wants to send a packet to
another host on the same network. 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

Target IP address:
Destination address in the IP datagram

Sender Sender

Receiver Receiver
Case 3. A router receives a packet to be sent Case 4. A router receives a packet to be sent
to a host on another network. It must first to a host on the same network.

be delivered to the appropriate router.
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2. W ZZI'_\T’jJ‘iXi (|P) 2 MUHHEHTINY (ARP)

N AR BRI TIEE?
= TS EHRFEESNSHING, SIMERARRIE b,

(EIX LR W28 Bels B IRB SRR TR S AR o R
TF, RIEIVFEARTRERYE,

o EREIREMEENEBE S —RIPELE, ElZERNEEMEE
RER—MS EAMFERSE, EAEBARPRIHENHHS
B EA R ER R R BV Ea0# ThY, WRFPRRES
A DX AR AT AERY.
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2-@ B/'.I_TJPjJ‘iy (|P) 2 AMBHHRATINY (ARP)

M EE AT HIARPEIRER?
s ELinuxiBER S, @BdfEshel FRE @A “arp” &BE.

= EWindows#B{ERZH, @Y [iz17] [cmd] |, ERSERFREA
“arp -a" BE.

= ALUE T arpap St TE S IRME.

BiigEmmarpas HIER, FHNMEARPEIRER.

25:97
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© HERNET-NODE-ROUTE >> & {5 Ei$ 14 I= REBIE
b=t
0% IPE KEH% ARPE
BHEE
PINGHZSA2 T #OF3  BOERK Pt MACHE Zen
SNMPEZEAET] GigabitEthernet0/0/0 EaAd-Bd e
513 10111 28:Be:d4:64:81:19 th
HUAWEI, Quidway Series, Gi... 8 8 omner
(3 1 GigabitEthernet2/0/0
- 134217985 Door=eme 2410.43.145.209 48:72:d2:0048:01 dynamic
> CPULHE link-to-edu-[ZhengZhouDaXue]
Gigabitethernet2/0/0 P
134217985 210.43.145.210 28:Be:d4:0b:0:45 other
» HERTE link-to-edu-[ZhengZhouDaXue]
GigabitEthernet2/1/0
134220033 222 21.219.221 28:Be:d4:0b:0c:4d th
> FIEEO to_henanjingmaoxueyuan & € other
> REEORE 134220289 S;.gsahbjzr;izst?;tf 222.21.219.61 28:Be:04:0b:0c:4F other
q GigabitEthemet2/2
TRz 134220289 aonenemels 222.21.219.62 00:0cbd: 06:dF-a8 dynamic
caishuixuexiao_ipvd
Ping= iR iiiE igabi
S 134220545 E'QHE;(DE'E_ZQ;;SE”M 222 21.219.69 28:6e:d4:0b:0¢:51 other
o FEREAER 134220545 C193DIEMemMet2/iis 22221.219.70 00:0c:bd:05:26:03 dynamic
— to HXSW-S7706 s HEDEESES: Y
GigabitEthernet2/1/7
134220929 22221.219.73 28:Be:d4:0b:0c:54 th
UDP HUAWEI, Quidway Series, Gi... 8 B omner
GigabitEthernet21/7 P )
P 134220020 L ey Series. G 2222121974 e4B3a2a3faTe dynamic
> EEERE
Rl RIFE >
HEMREER
HIFEEE
HEEE

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



2.pFRIMY. (1P)

2 ANBHERFEMTIY (ARP)

ARPHIZEMIASTC:

B Wiresharki#{TARPEIEIRAYS 1T,
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— K
L
\ ‘ - wike | | g g am | R B f LA I HEIP
PIKR Bt | PAKRYERHE | zem | sm oP ML P 4 HohE Mkt
6 6 2 2 2 1.1 2 6 4 6 4
e« pxmED =|= DB ARPIE SR/ -




Slae mw,TL LUzUUIL MUAWE | TE_da . 1 d. /U Ol ddueds L ARE U oWl dn 11, Uw, Ie. oy 12l sll.ug el
HUaweiTe 7 Bro ARF 60 who has

3150 40. 12310?000 Huawe1Te a3:fa:rd Bruadcast ARP 60 whD has 211.6%.32.1287 Tell 211.659.32.1

= Frame 3146: 60 hytes on wire (480 bits), 60 bytes captured (480 hits) on 1nterface 0
Interface id: 0
Encapsulation type: Ethernet (1)

2 arrival Time: apr 3, 2014 15:28:56.006516000 [NIUIYELELEY (ARP)

] [Time shift for this packet: 0.000000000 seconds]

Epoch Time: 1396510136, 006516000 seconds

[Time delta from prewious captured frame: 0.015001000 seconds]
[Time delta from previous displayed frame: 0.041085000 seconds]
[Time since reference ar first frame: 39.966249000 seconds]
Frame number: 3146

Frame Length: &0 bytes (480 bits)

Capture Length: 60 bytes (480 bits)

[Frame 95 marked: False]

[Frame is dgnored: False]

[Protocols in frame: eth:arp]

[Coloring Rule Name: ARP]

[coloring Rule String: arp]

= Ethernet II, src: HuaweliTe_a3:fa:7d (ed4:63:az3:a3:fa:7d), bost: eroadcast (ff:ff:ff:ff:FF:FD

= Destination: Broadcast (ff:ff:fFf:ff:fF:ff
Address: Broadcast (FF ff.ff:ff:ff:ff)
PP . voowwes = LG bit: Locally administered address (this s NOT the factory default)
P oo o= I bit: Group address (multicast/broadcast)
= source: HuaweiTe a3 fa ?d (e4 G8:a3ras:fa:7d)
Address: HuaweiTe_a3:fa:7d (ed:68:a3:a3:fa:7d)
P ¢ La bit: Globally unigue address (factory default)

P o IG hit: ndividual address funicast)
Type: ARP (0xOB06)
Padding: 000000000000000000000000000000000000

= Address Resolution Protocol (request)

Hardware type: Ethernet (1)

pProtocol type: IP (0x0500)

Hardware size: &

Protocol size: 4

opcode: reguest (1)

sender MAC address: HuaweiTe_a3:Ta:7d (ed:68:a3:a3:fa:7d)
sender IP address: 211.69.32.1 (211.69.32.1)

Target MAC address: 00:00:00_00:00:00 (00:00:00:00:00:000
Target IP address: 211.69.32.179 (211.69.32.179)

o000 ff ff £ £f £f ff 24 68 a3 a3 fa 7d 08 06 00 01 ....... (I
0010 08 00 06 04 00 0L ed4 68 a3 a3 fa 7d d3 45 20 01 ....... ...} E .
0020 00 00 00 00 00 00 d3 45 20 b3 00 00 00 OO0 00 00 ....... E ..o

0030 00 00 00 00 00 00 00 0O OO Q0 QO QO L.,
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2. JFmtN (IP) 2 MBHHEITHNY (ARP)

AR D,H\kgﬁ . Who is Internet
192.168.1.2 ? )

.16 192.168.1.1

MAC:Gateway

B

LV

ARP %ﬁ ARP answer

192.168.1.1 ------ Gateway’

Ethernet

ARP request

A i E@l

L 7
1P:192.168.1.2 1P:192.168.1.3 I 1.5
MAC: A MAC: B M
Gateway:192.168.1.1  Gateway:192.168.1.1 Gatewg The Gateway(192.168.1.1)[L.1
is Gateway’
op 2 BiIP
Huht 1Pl Hahk .i:%: o
FFFFFFFFFFFF Gateway’ 0806 | 0001 | ogoofosfoa| 01 Gateway’ 192.168.1.1 | 000000000000 | 192.168.1.2
6 6 2 2 2 1 1 2 6 4 6 4
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2.)FRmMY. (IP) 2.5 IPEURIRAOIEEE

— N PEUEIR S EBFIEUERER o H K.
» BN —ZoREEEKE, 20T, EIPEEERVIIEEH.
» FESEESR,NEEE—LErNk=xEE, EKEETTH.

| PEHEHRAIIETCE BB AR I PIMY AITIEE.
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2. MFREMY (IP) 2.5 IPIRIRAOIESE
fi2 O 4 8 16 19 24 31
[ A |EEKE| XHRE oK E
trs BB
? o BIEEED W & % B A
B i it
L 8 Bt i

RN a0 E F B (K BE 7 %)

| & % B B OB P
TR f IP $EIR -
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i 0 4 8 16 19 24 31
BEKE| KXok 2K E
xR R h R %
& 17 Bt A W B & R A

N
B B i 4k
J ik F R (K E J X

W A AfL, 1SIPHRNAIMRAS, BEEIRYIPHNARAS4RED IPv4),

B EIKE: M, JERRSAEER1SMNREMN(— MR H4FT), EIIPAIEER
KERNRAXER0FT.

m X3RS 81, FRIRIGEIFAIARSS. EIRtRERIMARSSSRE, (BLfr L—BK
WA, 1998FXNMFERABAXDIKRS. REEFERX DRSS (DiffServ) B
, RNFERAEIEA. E—RAVER FEAMERXIFR.
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i 0 4 8 16 19 24 31
BEKE| KXok 2K E
xR R h R %
& 17 Bt A W B & R A

N
B B i 4k
J ik F R (K E J X

B SIKE: 16, 1IE83EUEZMAKE, BUAFT, RtEERNERIKEA
6553551, BIEKEWRINBIRAEXETTMTU, IRES Y, MEEEEIRN
IR T F bR,

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

B frs(flag): 3, BRIRAEIRUERN.

B IREFRIIRELAZEMF(More Fragment), MF=1%&xrEHE "®BDR" |
MF=0FXF~&Ee—19FH.
B inEFERHERI—{EDF(Don't Fragment), [BXHDF=00F T A
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iz 0 4 8 16 19 24 31
RA | BRKE KoRS 2K E
= R & R %
£ F 7)Y B &M e A
N

B B it u
J ik F R (K E J X

L, ENTRPEEFRIER, R MILFR., FEBLUBAFT R
B, 810 RIIKE—ERS N FIRIEES.

m SEFAJIE: 8(Z, 1IEATTL(Time To Live), HUEREMIIF BT AYHAREEIRA
{8, TTLRRGIAYD "BR&SBR®)" , BSHss cxEuRik < RIIETTLUR1, JRTTLAO,
ISR EFIX N EER. RILTTLRYRAZE "BEE .

m i 8, MY FEIEHIEUEIRIEHISIRER I INY, LISEBRENR IP
EREIEER D L e ME B R TR,
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i 0 4 8 16 19 24 31
A | EBBKE EKokS 2K E

xR R h R %
& 17 Bt A W B & R A

N
B B i 4k
ik F B (K E 7 %)

B EENRIOAN: 166, XAMRES RL,AJ%HE?EE’JE“B AITEHEIRAVEEE R TR
15, EnB&HﬁﬂlxﬁﬁﬁﬁCRCLH&,T\H’JL‘I' X T EINEERAYS /£
(BIZSFHMHIRE, FRHITNE)
m ORI 320, AIXEUEIRAYIPHELL,
m EREE: 3201, RBEHEIRAYIPHELE,
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i 0 4 8 16 19 24 31
A | EBBKE EKokS 2K E

xR R h R %
& 17 Bt A W B & R A

N
B B i 4k
J ik F R (K E J X

B |PESRAIAIEERD MR — MEIFR.
B EIFERANRCFHRE. WELINZ2F i, ABRFE.
B EFERAHKENT-A0NFTASE, BURTINERRNIEAE.

B EINEERRIAT RS RN T IRSIPEUERAYINEE, (BRI BAEEIPEIRRIVEREES
aJ3ERY, B0 T ERESRHYFTHE.

B |Pv6iIPEIEIRIEEIKEE N AEIER.
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2.)PRIMN (IP) 2.5 IPHUEIRAISE!
IPEER D RIS

#AEERD+ 3800 F 1 -

B RRVEER | &S558 {R#=0/8=0
- i i T
CFHO0 " 1400 2800 3799

e L7 *II 1 N

=N =i E&k3
=15 (T) 13199 1400 2J99 2800 3J99

HUEIRA 1 HUEiRA 2 Rk A 3
{®#=0/8=0 {R¥5=1400/8=175 {R¥=2800/8=350
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(IP)

2.5 IPEERERAVIETC

PN FERRIE

== TCP UDP
ICMP IGMP OSPF
P& = Hob mm| HIESBD

AN P %
7 X ER

N\

DN F RS B S EUERR D 324G

i

B—A e ]
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2.)FRmMY. (IP) 2.6 IPEEESATTE

N RIS
= BOMAXNEBT = MERERERT—IE, 55— W% LEThe
BT LBAEL

» SIREEVISKENERBR, NAMSHNRBRMESE TR,

s EIRFVATERIMNESIESREERRRR, AT ISHE TR
HZRFARAB 241 IE.

s AIfERERAKEX.
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2. /BN (IP) 2.6 IPESS RS ERTTFE

10.0.0.4 ) 20.0.0.7 20.0.0.9 30 0.0.2 30.0.0.1 R40 .0.04
1 3
a3 a4
L@ 20 0. 0 0 i J' 30.0.0.0 L _ 40.0.0.0
IEEHRERAVERERR
BRIEHFERIRIZS T—Bkithit
20.0.0.0 BiEazfd, #00
30.0.0.0 BT, #01
10.0.0.0 20.0.0.7
40.0.0.0 30.0.0.1
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2.0FmEMY (IP) 26 PRI RS BRITE

10.0.04 20.0.0.7 20.0.0.9 30.0.0.2 30.0.0.1 40.0.04
U PSR LR PN R PN
IRHEE R, AUESHZE

BHYEHPFTERIRILS T—HBkitbit
20.0.0.0 BiERfT, #Oo0
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

el | R, | w2 | Rz | sms | | g4
— @
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2.)FRmMY. (IP) 2.6 IPEEESATTE

&éﬁmtﬁﬁﬁ@w,iM SRR AR E N — 1S
ERERT, B —REHKREEMNERNMER:
(BRIMIZEHLE, T—Bkiteir)
TRz B ARSI R RERE F—BESEHES, REZERE:
= IPEURIRRE—EAT AR E BT BRI EHIES RS,
CH] g ZLIE I 2 I 280
= ABEARE—MNSHEE, AiRERBNENTERRM.
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2. /BRI (IP) 2.6 IPEEEESEITIE
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ERFIERE, BRAEIXMER MERRABHEZIFEEER.
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2.)FRmMY. (IP) 2.6 IPEEESATTE

B

FEHIE:
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2.)FRmMY. (IP) 2.6 IPEEESATTE

DR RIL

@ MEURRAVEEFIZE BROHIAIPHELLD, 18 H B AIMLSEIEAN,

@ EMENSILEEHBSERAE, WIEHIRRERI BRIEND;
BNRERERAT, HITO.

@ AisHERTE BN ADIVEEENSH, MIEHIRIREEAR
FRFRTIERA T —BEERREE: B, HTO.

@ BEEMERPERIEANENNESSH, NESIRRESARERIEHE
T—BkES RS, B, HITO.

© BIEMERPE—NIABE, NIBSIRRERA RIS
OBLARSEES; B, HYTO.

® REERDELE,
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3. %5 F M S M 31U TR ZHIPHL

25118

s HEAZREASSHE, ANRBE3008E.

» FRHAEEEHAERBARMNZEZ/DRIER?

» HREST ENSEE, WMoy BEMNSEANBEAR?
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3.3 53 F M SHasE ek 3IUSFR: SRIPHAE
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s KD FNEE— N ERAAEPIEE.

s BIIMBARRIN 91 B X 5 FMAIMZE,

» \NFHNEEBRETNMUEAFME subnet-id, MEALE host-id
RN T ETIML
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%ﬁl@?ﬁﬁ%ﬂlﬁiﬂﬂt‘ﬁﬁﬁ’ﬂ ‘5" B8, HENGEMES
B EHITOHEE AN, IAREESRERND M,
BT — R T ERA],
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3%+ M SHaiEEE

3KNDFM : F IR

™ig:

= IPitbliE: 211.69.32.182C3Stit, AEERINRBHITFMXIS
« BEERNAT, KAFEERTMESD, XEATA?

A3l 535 3 2 {5 A I RS HY SRR

— N R T ENE, LAET
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TR E— M — ) MHYE
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3.% M-S EEFE KN SADTR: FRUEH

FIEIEE— T NEE— NN EEREE,

n PREHSETERIAESRERFHESATHAR S ERT, HUBECHTEMNS (5
FWM) BIFRIERE RSP HEE,

s BRASEMNIRHBEPINE—NIE, BRTELLBENREMIIN, T
VIREIRTEE i S A F D,
-%—4%m%ﬁ%&@ﬁ%@tﬁﬁﬁﬁ¢@%ﬂﬁﬂﬁ¢%@ﬁ
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3.5 M SHFE R R 3IUHTR: FRGH
WimiEDs:
= I EVERHREAZIRN R L.

o A RSO RERES NP

v — s o e R |5
1 U =msmE . L5 emet HRHEE 4 (TCP/Pva) NG feelabde s e
1| P e RS (e [wm |
- £
. Ip it k)
ERER s S THES - TSI LRI ISR 1F %8 . Tl
& Broadeom Net@trens Gigabit Ethernet %%§M§§£E%QNE§%%§% ki %EE° = 1P it FEHD
211.69.32.15 255.295.255.0
Mg THIRE O SRR I O
- _ @ {EF T T Mt 53 [Fme. . | REE. ) [ #Ee |
T Wicrosoft FERE PR = TP Mgt ) 711 .68 32 .18
Eloos #EmAEHER g HiAFLE 7
i crosoft RIERISIAAOTEN S E FREHER W 255 255 255 . 0
[] & HIC HDIS Protocel Driver R [ SheS
i Internet HRKRA 6 (ICP/IP6) BURER0) aremom ol 211.69.32. 1 Bah
- Internet HskEdE 4 (ICB/IPwd) i GEhEHE s FRE S B
2 = LD © fERTEAY IS fRFEML 6): Fho.. | [@Eo... | [ mEo |
5 W it s BEEE): 2169 32 10
i - o e &R ms BEE A 211 .69 .32 .8 7] EzhiEa
TCE/IP 152 S, G et SV e v
EE R TR o s 0
[T B RERE )
= [ e | B
. — =
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3.X NSt a R 3IHTR: TR

ap =

= SANIPHB1E211.69.32.18, FM#EAEE255.255.255.0, iFitEH
Iz, F5IHiZMERNBIFTAIPHBLE,

= SANIPHBIE211.69.32.18, FM#EAEE255.255.240.0, FitEH
Iz, F5IHIZMENBIFTAIPHBLE,

= SZ0IPHENE211.69.32.18, FMEFEE255.255.255.252, iHFitE
MEZE L, F5IHiZMEARRIERS | PHELL,

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



3.2 S

=R ) 3 2RI PRI Bt KT e

EAKDFIAIFRZRIPHEIET, MIPIHEHEE H MEibi 2
MEREBEE, (5t ARPFHSEER)
BIEIDFRHEIE R T, MIPHELEAIAGEME—Ith1E 4 N2
Hedk, XEE MR T’ MRS,

{BEL

/

AIRAYEERF

SR NAEBRIEE.

S8

T FRENBIR T, DHE AR R ISAENAISE,
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3.% M SFIEEFE KX 3 2T RIS BT

ﬁ IFMYo /R, BRARVIESAT=IINS: BrIK
il 7 FRIBRORT F— Bk,

194 a8, 1us. 0524 OSPF 10 e O 10.0.1. 50 WlaniTllAsy
192.168.254.0/24 OSPF 10 42 C 10.0.1.30 wlaniflizo
152.168.255.0/24 OSPF 10 42 o 10.0.1.30 vilanifll2o
202.4.128.0/1% static &0 0 RD 222.21.219.73 vlaniflzzz
202.38.84.0/18 static &0 0 RO 222.21.219.73 wlaniflzz2z2
202.38.140.0,/23 static &0 0 RD 222.21.2158.73 vilanifl2zz
202.38.184.0,/21 static &0 0 RD 222.21.219.73 vlaniflzzz
202.38.192.0/18 static &0 0 RO 222.21.219.73 wlaniflzz2z2
202.112.0.0/13  static &0 0 RD 222.21.2158.73 vilanifl2zz
202.120.0.0/15 static &0 0 RD 222.21.2159.73 vlaniflzz2z
202.127.216.0/21  static 60 0 RD 222.21.215.73 vilanifl2z2z
202.127.224.0/15%  static &0 0 RD 222.21.2158.73 vlaniflzz2z
202.179.240.0/20 static &0 0 RO 222.21.219.73 wlaniflzz2z
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3.% M-S EEFE KN 3 2T IS S B RITTE

o FMEIER T, BHERREATHNEX:

@ WHEIRIS BRI B RIPHEILD,

@ SRSMENTRAIEHDEME "S" , BEEHHERAINLE I I,
ETERNERRSS, BUREEERT, 1T0 .

® EEETEENMIE DRI, NS EIERAIZIEN T —
BLESERSE; AN, HT@ .

@ BRGSO MSIBAIDEME 5" |, EEERSHTIE
gw%ﬂmmﬁ,M%ﬁﬁ%ﬁ%ﬁﬁ%%%?—%ﬁm%;éw,MG

® ERBRFE— B, WSS BEXARMRFATEBIIEIARE
& AN, HUTE.

© REERDEHE,
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3.% M-S EEFE KN 3 2T RIS A BT

R AVEREZ (R4 HEAREAER)

BEEHH, . B fp2s hht TR Tk
128.30.33.13 @8  2zp1: kit 128.30.33.0 128.30.33.0 255.255.255.128 #OO
FM¥EG 255.255.255.128 128.30.33.128 255.255.255.128 #O1
T 128.30.36.0 255.255.255.0 R,
| 12830.33.1| 0
' &Sr
— =l 1
- FRI2: Pzttt 128.30.33.128

128.30.33.130 | 1 FRIHEG 255.255.255.128

0 | 128.30.33.129 |

R @ | BRYEHH,. |
2 £9128.30.33.138 =

1 |128.30.36.2

| | F3: R 128.30.36.0

| REEELLS © et 5ok o
- o= 530362 FRIHD 255.255.255.0

TARPRELR KRS / el / 13938213680 / http://network.xg.hactcm.edu.cn



3.%5F NS5 2 XN 3 RTINS Bt R
Nie:
s H1[EH2&1XHDEEEE, RIERIEIHTAXERIEIRERG, B
BRI,
s H1EH3RE7ZHEGE, R1. RAERIEIHTRERNEERE, &
KISEHRANIIE,
= R2ZAIEBRIEARNSTEMTA?
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3.X NSt a R 33155248 (CIDR)

X oFNE—ERRE LER 7 RisNTEAETERIRNEME.

ﬁﬁ'ﬁ?_ 1992 R4 R 7ATH [ =104 HRE%EH%E’JIEUL,

XHE:

& B\*i&iiltﬁﬁ%zfﬁa oiic TIE—3¥, IREMET1994F38 258
S EiTeEE!

= ﬁl@i?l@tﬁ’ﬂﬂ%ﬁi‘%clﬂﬁ’ﬂlﬁE%&%&Uit’: (MJLFMEEI,
AT) .

s BENPVARIMBLTSBIR ARG EEHFER,
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3.3 53 F M SHasE ek 33418 (CIDR)

19874, RFC 100953508 ¥ E— 1o FMIAIMZS ]
FRTERIL AR,
{FEAHTEFMERVLSM(Variable Length Subnet Mask)
aiH—S1RE P HEHESRIRAYFI A=,

EVLSMAYE N H— PR KR 5A, BhY
IFR B E o35 B EERECIDR(Classless Inter-
Domain Routing),
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3.X NSt a R 33155248 (CIDR)

ClDREB?T%%E’JA"i BSEANCZS it AR Kl 55— IR
=, EmmALAE Bzt Eel PvARYEiE =8,

CIDREFAZFHKERN "MELERIZ" (network-prefix)Zft
oK PRIRILE %D?rlﬂwa

PHEHEM =Sttt (SRR FRRHRS) ER T RGZRamiL,

IPIBLE = {<KRIZE >, <FEHS>)
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3.3 F M S FE M 3345218 (CIDR)

CIDREERH “flegiciE" (slash notation), 52%’?7’30DR

154, EW_ IPHERtEIN E— R /", AEE LEMNEEE)

TSI (X NEERIRIF =Rtk T FRRa T 1
20)

Cﬁi DRIBMEBISREMERIANESRY I PR, “CIDR et

1

P = {<RILEEIR >, <EHS>)
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3. X F M SFa5EFE R 33158 (CIDR)

CIDRitERRGA:
= 211.69.32.0/20FRE0tBH A2 12 Ml (B ARKEEEI20
SREBIRIREL, LU/ MEIHENEE12(7)
XAt AR 211.69.32.0,

%ﬁ;ﬁi;ﬁ?ﬁﬂjﬂiﬂkﬁ’ﬂﬁﬂéﬂiﬂj, O ARXAFRUEIEEREFR Y /20

211.69.32.0/201tBiHRAYE/MBIE: 211.69.32.0
211.69.32.0/205 1 BRAVE AL . 211.69.47.255
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3.3 53 F M SHasE ek 33418 (CIDR)

CIDRiBUERT A&
= 10.0.0.0/10FK=AUHELE TR G 222 it
= 10.0.0.0/108]fE%10/10, HHEESD-HHISERADESO0
g,

= 10.0.0.0/10tBZF45HHIP1tb1t10.0.0.049#8F58,2255.192.0.0, Hf
11111111 11000000 00000000 00000000
= 10.0.0.0/10R] LA/ AEMSRISAVEENI— 2S5 * 8IS,
RD: 00001010 00*, EES*ZHIZEMLIRISK, MES FRIPHE
HFRRYENS, ALURES(E.
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3.3 53 F M SHasE ek 33418 (CIDR)

CIDRiBUFR R FIEITIE

Network: 211.69.32.0

Netmask: 2552552550 = CIDR: 211.69.32.0/24

Network: 211.69.32.0

Netmask: 2552552400 —— CIDR:211.63.32.0/7
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ol DR EFE e HE O F e s C 2EpREE (s

255.255.255.255 /32 1 1 1/256
25555255254 /31 2 0 1/128
b I / \ |3 E I :}j-n 255.255.255.252 | /30 4 2 1/64
3 i D ? X —_— A %:*EE x 255.255.255.248 | /29 8 6 1/32 (CI DR)
- ™ 255255255240 /28 16 14 1/16
255255355224 | 27 32 30 1/8

CIDRHBUEEEREITIE: o » om0 =

255.255.255.0 j24 256 254 1
255.255.254.0 j23 512 510 2
255.255.252.0 j22 1024 1022 4
255.255.248.0 J21 2048 2046 ]
255.255.240.0 /20 4036 4034 16
255.255.224.0 /18 8192 8190 32
255.255.192.0 /18 16,384 16,382 64
255.255.128.0 /17 32,768 32,766 128
255.255.0.0 /16 65,536 65,534 256
255.254.0.0 /15 131,072 131,070 512
255.252.0.0 /14 262,144 262,142 1024
255.248.0.0 /13 524,288 524,286 2048
255.240.0.0 /12 1,048,576 1,048,574 4036
255.224.0.0 /11 2,007,152 2,097,150 8192
255.192.0.0 /10 4,194,304 4,194,302 16,384
255.128.0.0 /8 8,388,608 8,388,606 32,768
255.0.0.0 /8 16,777,216 16,777,214 65,536
254.0.0.0 /7 33,554,432 33,554,430 131,072
252.0.0.0 /6 67,108,864 67,108,862 262,144
248.0.0.0 /5 134,217,728 134,217,726 1,048,576
240.0.0.0 /4 268,435,456 268,435,454 2,097,152
224.0.0.0 /3 536,870,912 536,870,910 4,194,304
192.0.0.0 2 1,073,741,824  1,073,741,822 8,388,608
128.0.0.0 /1 2,147,483,648 | 2,147,483,646 | 16,777,216
0.0.0.0 Jjo 4,294,967,296  4,294,967,294 33,554,432
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R R CIDRZFE P HE o[ e $is (o 37700

255.255.255.255 /32 1 1 1/256
~ I J/\" 255.255.255.254 /31 2 0 1/128 |
3 . tJ Jj __ 255.255.255.252 /30 4 2 1/64 akd (CIDR)

255.255.255.248 | /29 8 6 1/32

C I D Ri.m 255.255.255.240 /28 16 14 1/16
255.255.255.224 | (27 32 30 1/8
255.255.255.192 /26 64 62 1/4
255.255.255.128 | /25 128 126 —4
255.255.255.0 24 256 254 1
255.255.254.0 /23 512 510 2
255.255.252.0 j22 1024 1022 a
255,255.248.0 /21 2048 2046 8
255.255.240.0 /20 4096 4094 16
255.255.224.0 /19 8192 8150 32
255.255.192.0 /18 16,384 16,382 64
255.255.128.0 /17 32,768 32,766 128
255.255.0.0 /16 65,536 65,534 256
255.254.0.0 /15 131,072 131,070 512
255.252.0.0 /14 262,144 262,142 1024
255.248.0.0 /13 524,288 524,286 2048

TWREHREARE / ikl | 255.240.0.0 /12 1,048,576 1,048,574 4096



3.3 53 F M SHasE ek 33418 (CIDR)

IXEHES (route aggregation)

s —CIDRIBUEAT AR RES L, XFhitblIER S ETRABEH
RE, efFERAXRFTHN—IEYUERMEZSY (BT
[RAGF o M HEAVER A,

» IREARSHFRMAFEN (supernetting),

= CIDREANERFMT, BIPAER "B xX—=&id.

» X$F/205BHEER, BRIEIEE20MEERI1,

s R AP EBIEF 1891 L.
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3K9> F SHIEEEN s on

B4 (route aggregation)
ISP

206.0.64.0/18
FHiERN ——~——

06.0.71.128/25

206.0.71.128/26
206.0.71.192/26

06.0.70.0/26
206.0.70.64/26
206.0.70. 128/26

06.0.68.0/25
206.0.68.128/25
206.0.69.0/25

206.0.71.0/26
206.0.71.64/26

—= —_x =X WES
=1y} iR “HEIFR SR

ISP | 206.0.64.0/18 11001110.00000000.01* 16384

X% | 206.0.68.0/22 11001110.00000000.010001* 1024

—% | 206.0.68.0/23 11001110.00000000.0100010* 512

—% | 206.0.70.0/24 11001110.00000000.01000110.* 256

=X | 206.0.71.0/25 11001110.00000000.01000111.0* 128

PU% | 206.0.71.128/25 | 11001110.00000000.01000111.1* 128
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3.3 53 F M SHasE ek 33418 (CIDR)

ERI<HISRILHEL :

» EFHCIDREY, BEHAFFHESNIERH "MWEIS" 1 "Bt
" 28Rk, EEKIEBRIAIgEESEEIALE— RS,

n WM ISR PR E A RIS ERISRAVISH . sxi<BISx LT

(longest-prefix matching),
PIZBRISRIS, EbhtiRmiii]s, RmEEmEEA(more specific) ,
Ex INAUSR ILEC AR I PLBC ) Ex (=P LEL,
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[x] 3.31E48% (CIDR)

fils

3. SHaEE]

RN SREHKIRAE:

» HERAFRNIMEZREARR, AR/ ERRIEKERAA—
IFEEENIAR,

» ATHITEINENNER, BREEE LS 2RUAERRFTE—
MEXRNEIESAF, AEE LM M ERERA TER.

R BIME _—X 42z (binary trie),

o PR NGRS ERE 7 MBS IR ER FEERRVEER,
M _Y&ZRZFHNBZ N ELMARISHRPFIEISZ ML,

» NTIREXNGHZNEIEE, | 2T IHESEBN,

t
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3.3 53 F M SHasE ek 33418 (CIDR)
FRA_YS&REIREARER:

32 {:7R9 IP sk ME—RUSK
01000110 00000000 00000000 00000000 0100
01010110 00000000 00000000 00000000 0101
01100001 00000000 00000000 00000000 011
10110000 00000010 00000000 00000000 10110
10111011 00001010 00000000 00000000 10111
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4. e EHE SN ICMP 4.1 ICMP

A T IREIPEIERA TN, EMBRZEER T KPR
IR SZHMY ICMP (Internet Control Message
Protocol),

ICMPEIPVAYGEREI—FiX, RTEIPEN. B
R [BMEEEIE TR
» BHHEREMEENE. TINEETE. BHEETHASMER

BHYHE.
8 g@;ﬁ%&?jﬁﬁx%ﬁ@jiﬁi (BN THPEENEEEEE
JER.
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4. |X__||3'_R} %J}&ITH‘]«M|CMP 4.1 ICMP

n

L 1
RE S i

B
7 O AmREAFE © FE3601 1 0 y
FOMEEI
(=] [ e, & o =
BHAS 1 s o @®
: 2 E i L R .
o FiERE © ARIERINN, & ) HRern &t gy
HNARF B o, /X [+] ; /
WRERIR HWNARER P S mom D FMEFIER /:.
AR ARER ] \ Sames ’ / i
e o) '
FEERER B[t o:,gqu[gg:,xr;:/ A\
HARLE N——OFRLLE A3
&
A;%ﬂﬁ L
= ] l ; o | - | Ll
‘ - s BABI ]
TEARH, s B
FRRER D
]\N o PR o . 2 &
e S R ———C) 5% %
Y Tt O '\
i ' O 8515 o [+ -
o | o REFHZI o A HEER
;ﬂﬁ.gum T — | e B (HBAIRE)
= AtH IILT'EE'\ -
aiteE O
® tensR HEREH
) §
© EREE it nsgr” z 3
o
et A © s
e O REBGHEER G'L
ot
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m@&?ﬁ@ L — B £
omg g
P |

ICMPRLANEREEPRIERER
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4. PRI FIHR S MY ICMP 4.1 1CMP

ICMPFEN e AR EER B RIIRHEXRER

AR .

ICMPAESEMNNY, MEIPERIMN,

ICMPIIMY SARPIIMYAE, ICMPIKERIPHIMY TS,
FTLAICMPIRS R EEY3EIPSLED, HALIPEBER XL .

ICM D—ﬂﬂ:’ AR EmA R [EEEETE, A BFRF M

a lﬁﬁ,“%éﬁﬂlﬂ PlngiFEITraceroute—; 2B T B < EZEER
ICMP1MY,
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4. e EHE SN ICMP 4.1 ICMP

ICMPIR ST AERRIEIERAVIE IR, FHREINTXEEEIR

HATEEMERR S

= f5Ian, WRIPVARBERSISEGERIEZZIEREN, NERBEEEHER
FH ERNICMPRE SR ENAXICMPE] "TLEERABR" BUER.

ERAIERP, BEBIREICMPER.:

» |PEUEIRTT AR EIR.

= |PESEHES (WX) TTiARZRIRMEmIESRE R ETRR.

» [PERHRBRETVEERHERZIXEIRIEERS.
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4. WPl 17N ICMP 41 1CuP

P
r—_"‘

v
. 0 ]

1 ICMP 2 {4 1P {5 T faaz 47 0 5l Bh EhsL
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4. BRI IR ST ICMP

4.2 ICMPIRX

0 8 16

31

BIANFTEE —= %x® e

il

(XANFTEURTICMP 3 HIZEEY)

ICMP ROEUERRD (KEBURTZEE])

ICMPHzXX

4

I B BB H

IPEIER
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4. /PRI ER S MY ICMP 4.2 ICMPIB.

- .
Si—— = _‘_‘,-"' =,
-
-
-
..-""’

- ~q 4k ICMP i85 1P
IP ik ICMP 4 iz, (B ICMP #
GEE 20 24 (B FH i+ a _ E:f!l%'it;i: TP i) i
ff P Eﬁﬂ 5 iz
Fd ,
ri Ay
i AN
2] 6 24 32 i

i o] — A Bt 28, 4 VER |HLEN DS A

. . 4 fir 4 {sf

o5, ikl || o 7 T
it 7.« — , 349 13
NP R el £fEuE | Wit Faus S 1P

{5 TP Hiht

— Hit IP skt 7] 35 %4 = B 4 24
?$£§1P§ i — b 2 SCEAR
H: 1MH - o \%g T __,..--"’f Ve il X,

(TR s e LU = TCMP £

Rl BRAEEA | S (AT

|ﬁ.ln
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4. PRI HR S MY ICMP 4.2 ICMPIBST

ICMPHR M HIFPEEFM, BIICMPZETEIRSTRSCFICMP
1H[EHR 3L,

ICMPIR AR F RS —HISIL, HE=1FE: Al
KR RARLGH. =S 4 MFUHRES ICMP /Y
REIFX,
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4. WPl 17N ICMP 42 ICMPIEY

PR )
fERTL TPHi [ ERTELRE
B e e M B v
‘ SRR
IPPpiY
SR
WS ks ‘
o &
(R R
R R TR R A

| MR SR/ N AR L
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4. PRI EIR S ICMP 4.2 ICMPIEZ
ICMPEBIRGHIRSAELESH:

s ZREAENA

» JERHPFHEI(Source quench)
= FTIEREN

s SEQA)R

» XZTEEH (EXEM) (Redirect)
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4. e EHE SN ICMP 4.2 ICMPIE

AR AIEICMPEEIR SR BY LB
= XFICMPESEREIRIA B RIEICMPEBIR SR,

s ME— 0 SRR A RS RS EER A EBA &XICMPETS
RS,

s WEE SRR EIRREA KX CMPEBHR SR,

= WEERTKIE (201127.0.0.05%0.0.0.0) HEEERAKIE ICMP
Ziail SR,
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4. PRI HR S MY ICMP 4.2 ICMPIBST

ICMP18)|[e RSB RRF :
s [EEERFEEIR
s FEIESRFNE RS

{= LEERIRYJLAICMPHR S
= (EEBERESEEIRY

= FEROHEHHERAIEER X

= EREERAIIFE SR
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=3 | {18 B=IR =g | =B

0 0 [BlRArE(Echo Reply) v 6 0 L

3 Bt Aaris v 8 0 EFER v
0 PIEEf-olik v 9 0 ERsEES «.n’
1 FHLAAE v 10 0 EEHREEEEER v
2 AR v 11 2=l o)
3 wOAAlix v 0 {EtEBH TTL=0 v
4 EESRIARETHECEN v 1 SREHETIL=0 v
5 pitizazzieallg v 12 SHaE
6 BRI v 0 E=EEERIETFRE IP 256 v
7 BrIE=HF v 1 b === ) ] v
8 ElEiEs v 2 EiREEE
9 BHIFSERE e v 13 0 RIS iR v
10 | BREMEGEEL v 14 0 =1 EIESE = v
11 | FERrAESEEE ToS , BRYMEETaiE v 15 0 EEIEH ( BIEEAR ) N
12 | FESRRAESEEEE ToS |, BeyEHfaliE v 16 0 BEEEE ( BVEERR ) N
13 | BT EEEREIEE v 17 0 ThhHERS R N
14 | Z=#NEE v 18 0 HthHESRIE v
15 | {hsefimbasy v 30 REREE

4 0 iFim&l ( Source Quench ) A £ HiEESEER

5 ExE| v 32 EoEiEERa
0 HRE (FH ) EEREUEE v 33 IPv6 {F7EEEER
1 BV EEEEEER v 34 IPv6 Efri=E
2 HFERS XA S e EiERE v 35 EanhER
3 FEVAESXE S raiiERE v 36 fEehitit o=
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4. PRz mlH S MY ICMP 43 Ping

Pingf2 = 2ICMPIMYBIEE WA TR
= AMike Muuss /5.

. AR BRIFENEE I ZEIX,

= (FRICMPEINIERFIEIN A EHZSZSCIE,
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4. P FRezE iR S 1N ICMP 43 Ping

=HEAHpingtERF Elj“, HAREX— 1M S ICMPEINIEKRAIHR

NEERME, AEEFEF—ERIERERIETE,

» NRIFBWEIN ﬁ, NEFHEEIBK,

» NREEANEKIEZBEWEINE (BUEI—1NCMPHEBIARNIAHR
X) , pingiIREIZTIEES AN,

w1 EAIICM PRI M ZRZ BN B KRS

R RBREIEIRNGEK, |ICMPEEFAIRAIERBIN M

Qo
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4. ] bRyl R 17N ICMP 43 Ping

Bl ChWindowsysystern32cmd.exe E'@

C:“Uzers“AuaniiaolongXping wuww. baidu.com

IE]j: Ping www.a.shifen.com [11’5‘ 750218771 E._ﬁ 32 —|—_"|:|'_E|Ll'|
£ 119.75.218.77 Eﬂlﬁl% —.——p—gz Af{8]=12ms TTL=52
SEE 119.75.218. 1O E: F =32 A[0]=12ns TTL=52
T 119.75.218.77 [ Fp=32 HB][8]-12ms TTL=52
= H 119.75.218.77 BIOE: =Y =32 Af(8)-12ns TTL=52

Bz EH,

C:slzers~Ruaniiaolong>

HATPingt#E{E: ping www.baidu.com
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4. R mlH S MY ICMP 43 Ping

A Capturing from FIBERE  [Wireshark 1.10.6 (v1.10.6 frem master-1.10)]
Fle Edit View Go Capture Analyze Statistics Telephony Tools  Internals  Help

o ® DRE QAes»>9T2/I[EBE Q@aaaf @0m x| B

Filter: icmp |ZI Expression... Clear Apply Save

No. Time Source Destination Protocel Length Info
7 i} 2 7 ICMP 74 Echo (ping) reguest  id , S : [GET
710 8. 084570000 119.75.218.77 211.69.32.122 ICMP 74 Echo (ping) reply 1d=0x0001, seq= 26?/281? ttl=52 (r'equest in ?09)
801 9. 085117000 211.69.32.122 119.75. 218,77 ICMP 74 Echo (ping) reguest  Jd=0x0001, seq=268/3073, Tt1=128 (reply in 8040
BO4 G, 097179000 115,75, 218,77 211.65%.32.122 ICMP 74 Echo (ping) reply Jd=0x0001, seq=268/3073, tt1=32 (reguest in 801}
872 10098840000 211.685.32.122 115, 75. 218,77 ICMP 74 Echo (ping) reqguest dd=0x0001, seq=269/3329, tt1=128 (reply in 873)
873 10.110882000 115.75.218. 77 211.65.32.122 ICMP 74 Echo (ping) reply 1d=0x0001, seq=269,/332%9, ttl=52 (reguest in 872)
947 11.11.2779000 211.69.32.122 119.75. 218,77 ICMP 74 Echo (ping) reguest  Jd=0x0001, seq=270/3585, tt1=128 (reply in 948)
948 11.124770000 119.75. 218,77 211.69.32.122 ICMP 74 Echo (pingd reply d=0x0001, seq=270/3585, ttl=52 (reguest in 247

HITPing#{E: ping www.baidu.com
1B13 WiresharkisEikayICMPEEEHRSE
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frorm maste

A Capturing from A HEE

[Wireshark vl 0]

Fle Edit Wew Go Capture Analyze Statistics Telephony Tools Intemals Help
@ & m 2 BREE QAT L

il e E S e
No. Time Source Destination

710 8. 084570000 L218.77

801 8. 085117000 211.69.32.122 119.75. 218,77
804 8. 097179000 119.75. 218,77 211.68.32.122
872 10. 098840000 211.69.32.122 119.75. 218,77

I 873 10.110882000 119.75. 218,77 211.68.32.122
947 11.112779000 211.69.32.122 119.75. 218,77

948 11.124770000 119,75, 218, 77 211.68.32,122

1 0 210 ) 2] 5

= Frame 708: 74 bytes on wire (592 bits),
Interface id: 0
Encapsulation Type: Ethernet (1]
Arrival Time: apr 23, 2014 02:25:31.592503000 EOIOCOEOED
[Time shift for this packet: 0.000000000 seconds]
Epoch Time: 1368191131, 532503000 seconds
[Time delta from previous captured frame: 0.006751000 seconds]
[Time
[Time since reference or first frame: B8.072409000 seconds]
Frame Wumber: 708
Frame Length: 74 bytes (592 bits)
Capture Length: 74 bytes (592 bits)
[Frame is marked: False]
[Frame is ignored: False]
[Protocols in frame: eth:ip:icmp:data]
[coloring Rule Mame: ICMP]
[coloring rRule string: dcmp || icmpwd]

= Ethernet II, Src: Wmware 16:25:97 (00:0c:28:16:25:87), Dst:

Blaaaf @®% %

Clear Apply Save

Protecol Length Info

ICMP

ICMP
ICMP
ICMP
ICMP
ICMP
ICMP
ICMP

delta from previous displayed frame: 0.000000000 seconds]

reply
reguest
reply

reguest
reply

reguest
reply

Cping)
Cping)
Cping)
Cping)
Cping)
Echo ¢{ping)
Echo ¢{ping)
tination

Echo
Echo
Echo
Echo

74 bytes captured (592 bits) on interface 0

HuaweiTe_a3:fa:7d (ed:68:a3:a3:Fa:7d)

& Capturing from MR [Wireshark 1106 (v1.10
Fle Edit Wew Go Capture Analyze Statistics

©@ 4 m o mr&

Filter: icrnp

from master-1.10)]

Telephony  Tools  Internals

@ BT L

Help

Destination
119.75.218.77

Time
709 8.072409000

Neo. Source

L69.32.122

801

9. 085117000 211.89.32.122 119,75, 218,77
804 9. 097172000 119.75.218.77 211.69.32.122
872 10. 098840000 211.69.32.122 119,75, 218.77
873 10.110882000 119.75.218.77 211.69.32.122
947 11.112779000 211.69.32.122 119,75, 218.77
948 11.124770000 L75.218.77 211.69.32.122

Blaaaqf e®mk

BExpr’assim’\." Clor Agaly Sad

Protecol Length Info

ICMP
ICMP
ICMP
ICMP
ICMP
ICMP
ICMP
ICMP
ICMP

Echo
Echo

(ping)
Cping)
Cping)
Cping)
Cping)
Cping)
Cping)
_Cping)
Destination

= Frame 7l0: 74 bytes on wire (592 bits), 74 bytes captured (592 bits) on interface 0

Interface id: 0
Encapsulation type: Ethernet (1]
Arriwval Time: apr 23, 2014 02:25:31.604664000 FOIIIOHIOED

[Time shift for this packet: 0.000000000 seconds]

Epoch Time: 1368191131, 604664000 seconds

[Time delta from previous captured frame: 0.012161000 seconds]
[Time delta from prewvious displayed frame: 0.012161000 seconds]
[Time since reference or first frame: 8.084570000 seconds]
Frame Mumber: 710

Frame Length: 74 bytes (592 bits)

Capture Length: 74 bytes (592 bits)
[Frame is marked: False]
[Frame is ignored: False]
[Protocols in frame: eth:ip:icmp:data]
[coloring rRule Wame: ICMP]
[coloring rule string: icmp || Tcmpud]
= Ethernet IT, Src: HuawseiTe_a3:fa:7d (e4:68:a3:a3:fa:7d), Dst:

Destination: HuaweiTe_a3:fa:7d (ed:68:a3:a3:Fa:7d)
Source: Wmware_16:25:97 (00:0c:28:16:25:97)
Type: IF (Ox08000)

Destination: wmware_16:25:97 (00:0c:29:16:25:97)
source: HuaweiTe_a3:fa:?d (ed4:68:a3:a3:Ta:7d)
Type: IF (Ox08000)

regues

regues
reply
regues
reply
regues

reply
L2

wmware_16:25:97 (00:0c:28:16:25:07

211.69.32.122 (211.69.32.1

0x00: NOL-ECT (MOt ECM-Capabhle T

= Internet Protocol version 4, src: 211.69.32.122 (211.69.32.122), Dst: 119.75.218.77 (119.75.218.77Q = Internet Protocol Version 4, sSrc: 118.75.218.77 (119.75.218.77), Dst:
version: 4 wversion: 4
Header Tength: 20 bytes Header Tength: 20 bytes
pifferentiated services Field: 0x00 (DSCP 0x00: Default; ECH: 0x00: NOL-ECT (Mot ECMN-Capahle Tra pifferentiated serwices Field: 0x00 (DSCP Ox00: Default; ECN:
Total Length: 60 Total Length: 60
Identification: 0x1648 (5704) Identification: Ox1648 (5704)
Flags: 0x00 Flags: 0x00
Fragment offset: 0 Fragment offset: 0
Time to Tive: 128 Time to Tiwve: 52
Protocol: IcMP (1) Protocol: IcmP (1)
Header checksum: 0x0000 [validation disabled] Header checksum: 0x2b21 [validation disabled]
Source: 211.69.32.122 (211.69.32.122) Source: 118.75.218.77 (119.75.218.77)
pestination: 119.75.218.77 (119.75.218.77) pestination: 211.68.32.122 (211.69.32.122)
[Source GeoIr: unknown] [Source GeoIP: unknown]
[Destination GeoIP: Unknown] [Destination GeoIF: Unknown]
= Internet Control Message Protocol = Internet Control Message Protocol
Type: 8 (Echo (ping) request) Type: 0 (Echo (ping) reply)
Code: 0 Code: 0
cChecksum: 0x4<50 [correct] cChecksum: 0x5450 [correct]
Identifier (BE): 1 (Ox0001) Identifier (BE): 1 (Ox0001)
Identifier (LE): 256 (Ox0100) Identifier (LE): 256 (Ox0100)
Sequence number (BE): 267 (Ox010b) sequence number (BE): 267 (0x010b)
Sequence number (LE): 2817 (0x0b0Ol) sequence number (LE): 2817 (0x0bOl)
Response frame: 710 Request fram FOY
= bata (32 hbytes) [Response time: 12.161 ms]
Data: 6162636465666768696a6h6c6d6a6f707172737475767761. .. = Data (32 hbytes)
[Length: 32] Data: 6162536465666768695a6h6C6d6a6f707172737475767761. .
0000 e4 68 a3 a3 fa 7d 00 Oc 29 15 25 97 08 00 45 00 [ PR T . S o 0000 00 Oc 29 16 25 97 ed 63 a3 a3 fa 7d 08 00 45 00 S IS S T T
0010 00 3c 16 48 00 00 80 0L 00 00 d3 45 20 7a 77 4b  .<.H.... ...E 2wK 0010 00 3C 16 48 00 00 34 0L 2b 21 77 4b da 4d d3 45  .<.H..4. +!wK.M.E
0020 da 4d 08 00 4c 50 00 01 01 Ob 61 62 63 64 65 6§ M. LP.. ..abcdef 0020 20 7a 00 0O 54 50 00 01 01 Ob 61 62 63 64 &5 6§ Z..TP.. abcdef
0030 67 68 69 6a 6b 6C 6d 6e &6F 70 71 72 73 74 75 76 ghijkImn opgrstuy 0030 67 68 69 6a 6b 6C 6d 6e &6F 70 F1 72 73 74 73 76 ghijkimn opgrstow
0040 F7 61 62 63 64 65 65 67 68 6D wabcdefg hi 0040 TF Bl 62 63 A4 65 65 67 68 6D wabcdefg hi
@ t’f FHEREE <lve capture in progress> File: ... | Packets: 30607 - Displayed: 13 (0.0%) @ tﬁf FhiER <live capture in progresss File: ... | Packets: 32657 - Displayed: 13 (0.0%)

WrPE




4. PRz mlH S MY ICMP 44 racert

windowsH tracert # linux/UNIX/router B traceroute

AT RNSIERMNRE BT REAIP, (ERERL
YA eI

EANBERT, tracert 2RIBAMEUEA HICMPIEK(E

B8, 1 traceroute 2R BAIMHEAIRE NN RO (K=
30000) A&ZXUDP#IER,

= fE T RNRYEESREIAE.

» BEIEE— " HER: #HERETREAZERITTLAMEMFA.
RIS B AR,

I

2\

||4
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4 TR IR ST IRYICMP

BN CAWindowsysystern32\omd.exe = ||=-= @

C:“Users“Ruaniiaolong>*tracert www._baidu.com

“a.shifen.con [119 75.217.561 BIEEH

211 .69.32.1
222.21.219.73
2168.43.145.289
218.43.145.214
181 .4.116.25
181 .4.117.145
181 .4.112 .1
181 .4.115.5
282.112 .6 .58
192.168.8.5
18.65.1968.13A4
119.75.217.56

3 3
&

]

]
[T R I R
] ]

]
[T I T R I I
]

=
=
=
=
=
=
=
=
=
=

WMo
WMo

C:“Users“Ruaniiaolong’




Filter:

I

icrmp

.9??696000

54000

L 524059000
o

527417000

.530291000
.O??GGBOOO
.081326000

o

L 085184000

B )
L B31B9E000
o

636127000

640450000

184932000

?6849?000

L 782562000

|2|Expression... Clear Apply Save

Destination

Protocal Length Info

Echo (p1ngj request
Time-to-Tiwve
Echo (ping) reguest

=0x0001,
ded (Time to 11
id=0x000L,

Sef=290/8705, tT1=7
eded n transit)
seq=291,/8951, ttl=7




5. 1% IR MY

W RRIEZRIIREEF D HNR T REHEIBRNT AR, 1M
HEXSETEIMSS, KANESIERDHHRSI,
SIERDHEFRZIZEE (Hop) Z8ERXERIE,
ISHIIBER — T EE R T EHARE R TN, MG
HY—FPEZRIIRE,

s FHINREAN H BRI TSR A E IR SR EIR 2 HER, B
MRS G S REMRAR, HIINERKE. EET
L iRteE S,

NIl

fF

o
U
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5. IR EEiE MmN 5. 1BSEHAGSY £

iH (Routing) RIEEENERETRBEEMBEXEIER

TRHAMTA,

= BERANH RHEMSEMSEREN— RO LEIEER, RiIE
FUEENBRINHITER, FRARIS—MEOITE.

SR EEXBIET

s HRAREEIUEERE, IR E—MREE—F MBI ERME.

s REAREEMSR, EENEAREMNSEAREFM.
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5. IR EEiE MmN 5.1 BAERH K

I FAIHEERYSCIN 2K R I FAES B ER AR HEH | P RYER AR A
1789,
MNIEERASZRNBENMEEE:
PR IR R EM IR, BfSaERBRNrE
BN, {BABER AT E RN LIS,
BA5I8E (Static Routing)

s SIS EIEERIE—EIBEMNER ARG, BT itEnN
PIZIRSHIE, (BSCIEESRRAE R, FFEBECEK.,
HASERE (Dynamic Routing)
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5. IR EEiE MmN 5.1 BSERIS

AR -

" FSIRHEFIECERNRE, ETENAT/NEEM R,

" FFSIRHNEEMEERERCRE R,

= FHSIEHIMTRE:
FE: FOBHATEEERFIIHTEREE.
IRABREEAR: FSREASEEMNSHFHFINEEaERIAS
TR, EFFSERER.
AHESE: FSEEERRMWEN, FoBERE RS,
%EE EE FSIE N NEURIRMGE T—BRIS R TIBE, AR
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5. IR EEiE MmN 5.1 BAERH K

RERNE

-ﬁxﬁm%ﬁmE%TWHﬁLEmW%

= ERTEHEHEI BAUMEUAEREBAICR T, FSIHEERER "BiE
H" SMEEHY.

s NRECE 7 EAE—MEEE K —ERAEFSIEH, WK
SISH, RESFSEEATAN, 725 EEMEH.

» FSISHE—RESIURERAVNEINSING, EAEXHFIMNET,

@Zéﬁﬂ RZTIERBRY T EMSHIFRFNGT, BEIsIREIETRRIRSH

EIL‘J\O

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



U\

N3

5. IR EEiE MmNy 5.1B&EAHY
)N

s

. Xﬂziijjjc’*”ﬁﬁf' ke, RTINS, BRMEELRIEE
XN, BRESXAENRE. EEEIHFIEHIEISESE.
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\\/

5. IR EEiE MmN 5.1 & EARY

LS EHRVET R :

m BH&Eh4ERk:
BHASSER TSN E, BoBESMEEEENIINEG, NESHSER
S BRI e B EERIM RIS R ES R R,

= BaliFAEE:
MRS RERDT, ISEEHETLABER RGNS (L EZEEERHER
I, FFRTRAVESFRZRIN.

s

d\

s BEES:
SIS RILAERSRIE s FHEEE S, LUER RMIGFHNEENETL, 4Rk
FTRVENSES AR,

= EaIERNNERH:
IS E R R ERHNS BB SEsEARRERBER, EHESE
XX [E)FE R
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5. IR EEiE MmNy 5.1 BSERIS

oIS ISRV R
n {NATEE R ZSIE]RY S EHERIA

oIS A BEIE E R E K BN T RE N IRIBIS I R,
s ANEESEEARES:

SIS EIRIEFTRANE AR AARRSE, wRIP. OSPF,
EIGRP, IS-IS. BGP%,

ARSI BN EEERINIMNEIMNER—R, BEFFREH, B
R IFEHERT.
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5.5 1SN 5 D73 SRR RNV A0 LA B A S

HENESHREA:

s EHEENARORBHEE, RIERAMEERKGIRBEERT
H=IE.

» RASZNESRUTRE:

BRI IERRIF NS EERY,

BEETE ENEER.

BIENEEENBEEMMNEHRINIEZN, Xk, EEEENE.

BENEBREE.

BIEN R AT,

BEN ERER.
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5.5 1SN 5 D73 SRR RNV A0 LA B A S

EAEERE
s NMFE—MENSIERHEEX.
= fE "RE RERENTEMSEENR MELAVRGIRILE,
s SCIRHVESHIREER, NRARERATIEENEA.
s RAIERETIFES AR
BRI E MR PRIFTE S~ ENE TIRRIER.
PRERISEAMEEER AR, XM ERTEASTAIE,
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5.5 1SN 5 D73 SRR RNV A0 LA B A S

73 IR B S EHIZ RN -
» ERFRISRAD BIRAYES ISR
» FAFMATIERIERE K.

SNRILFFA RIS RS AIERTERIMBAEREENER, NXFISRRIGIF
BA, WIERERBXE.,

FrEIX IR 2 A3 R E R B m RS E R MBS

iz g2l I
s FERMARRINE T EE C RN B THAIAER JRRA
AYERERIZEIFEIIMN (XETAED INEPIETR) | BRINEREER
2l EFR_E,
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5.5 1SN 5 D73 SRR RNV A0 LA B A S

9i8Z4% (Autonomous System, AS) :

s HIBEFASHIEN :
EE—RAEIE N —HIRHES, MIXEERREsERA—FPASHEREY
EEEFEMYIIE RN EELRE S BEZASHKH, BEREER
—HhAS Z [BIRYEE FRER MY FLARRE 2B AS Z [BIRYES HH.

» PEXSHIARFASHIEN Z55878 FHEAYSESL:

RE—PASERT ZMAERREIEEMNYIIESEZ, (BEEENE—AS

XTEAEASTKINH AR — 1 NEE—AIF0—EAV IS BIE R IR,
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5.1 EIEEE N S DT B R A

Sh=ES Bia®R%

R4
Hia&RHR HiaRHR
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5.5 1SN 5 D73 SRR RNV A0 LA B A S

R4SF I PR ASE RS BRI RN -
= NEBRIEMY IGP (Interior Gateway Protocol) : IRP

E— 1 EIBRFAEMERLOREBERIN.

B enX SR ERSRSZ, WRIPFIOSPFiMY.
= JMERRIETMY EGP (External Gateway Protocol) : ERP
R B MEARARNEIRR ST, LEIERIEE—ERRS
BN, MBEEEA—MINCERREREREREIS— N EBR
Zirh, XEEAIMN LRI MR MY EGP,
TEHNEBR St o B BIfE IR ZAY2BGP-4,
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5.1 RN S DT B AL SR
A4 X B PR A SS B ER IR N

[ ELBX o0 ERZE RN }

/ \
RIEEMIXHENY (IGP) [ HrERMIKEDIY (EGP) }

—

TARPRELR KRS / el / 13938213680 / http://network.xg.hactcm.edu.cn




5. B SRR S DTS BRI AT RS

K5 IR A SR ES FHSEH N -
Hia&Rs A Hig%&45t B
R R,

)
FAPEBRISEY
N (flgn, Rip) -

FRSNERMIR 1Y
(B0, BGP-4) oo mpummmim
M 3

W (@i, OspF)

N

)

Bia RSt RV HIZEREI (U )k FHiE¥(interdomain routing)
Bia RGN ERAVES IS EUE N B FRiER (intradomain routing)
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J =
Eth 0/0/0: .1.0. RS-9 Host 18
+ 10.0.0.2/30
Host—l\sw-l RS-1 , 10.0.0.5;30 S T GE 01 Eth 0/0/2

100.1.1.1/30

GE 0/0/1: 10.1.4. S |

GE 0/0/2: 10.1.5. e GEO//L P Etho/o/1

J Eth 0/0/1 12 GE 0/0/1 [T
. Ve 0/0/1 TR GE 0/0/24

Eth 0/0/2 Ra RS-9
Host-2 RS-1 . Vlanif10: 192.168.72.254/24
Eth 0/0/0: 10.1.0.1/30 ! 200 Fe
Vlanif02: 172.16.64.254/24 Et; 050?1: 10.1‘0'1@30 Vlanifl1l: 192.168.73.254/24
Vlanif03: 172.16.65.254/24 GE 0/0/0: 10.1.0.10/30 Vlanif100: 10.1.5.1/30
Vlanif100: 10.0.1.1/30 GE 0/0/3: 100.1.1.2/30 R-7 Geopon RS-8
1 GE 0/0/24 (™™g GE 0/0/1
Host-3 SW-2 RS-2 GE 0/0/1 - 2 }
Eth 0/0/1 i GE 0/0/1 "y GE 0/0/24 X Eth 0/0/1 GE 0/0/1 : GE 0/0/1
I 3| | R RS-8
Host-4 Eth ORy2 GE /N1 GE 0/ SE 000 Eth 0/0/0 Vlanif08: 192.168.70.254/24
RS-2 GE 0/0/3 Vlanif09: 192.168.71.254/24
Vlanif04: 172.16.66.254/24 Vlanif100: 10.1.4.1/30
Vlanif05: 172.16.67.254/24 R-3 R-4 R-6 | Eth 0/0/0 RS.7
Vlanif100: 10.0.2.1/30 GE 0/0/0 ' GE 0/0/3 GE 0/0/0 GE 0/0/24 7y GE 0/0/1
RS-3 = = ;‘ o
Vlanif06: 172.16.68.254/24 GE Y1 GE0/0/3 ! GE 0/0/1 d GE 0/0/1
Vlanif07: 172.16.69.254/24 Eth 0/0/0 RS-7
Vlanif100: 10.0.3.1/30 e Eth 0/0/1 Vlanif06: 192.168.68.254/24
SW-3 RS-3 Vlanif07: 192.168.69.254/24
GE 0/0/0 Vlanif100: 10.1.3.
Eth 0/0/1 4 GE 0/0/1 GE 0/0/2 R.2 Eth 0/0/1 .

5 ‘ |—’—‘- RS-6 SW-6 :
Eth 0/0/2 ¥ Geopn GE 0/0/24 R _ Eth 0/0/0 . s GE 01 o
Host-5 ) Host-12

RS4 GE 0/0/3 GE 0/0/24 ™~ ' GE 0/0/1 Eth 0/0/1
‘ Vlanif08: 172.16.70.254/24 R6 RS-6
Vlanif09: 172.16.71.254/24 . 04, 19: _ 1
: 10.0.0.6/30 Eth 0/0/0: Vlanif04: 192.168.66.254/24
Host-6 Vianif100:10.0.4.1/30 10.0.0.9/30 Eth 0/0/1: Vlanif0s: 192.168.67.254/24
SW-4 RS-4 : 10.0.3.2/30 GE 0/0/0: 10.1. Vlanif100: 10.1.2.1/30 Host-11
' Eth 0/0/1 1 GE 0/0/1 ""-I GE 0/0/24 3: 10.0.4.2/30 GE 0/0/1: 10.1.3. RS-5 SW-5
[ GE 0/0/24
Eth 0/0/2 ¥ Ge oot ‘ RS b S ASAULE g Fth oo ‘
Host—7/ Eth 0/0/0: 10.1.0. Rel GE 0/0/1 Eth 0/0/1
Eth 0/0/1: .1.0. Host-10
‘ GE 0/0/1: 10.1.1. RS-5
GE 0/0/2: Vlanif02: 192.168.64.254/24
Host-8 Vlanif03: 192.168.65.254/24
Vlanif100: 10.1.1.1/30 Host-9
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O-FW-1 Eie

O-R-1

S-RS-1 |

X-RS-1

OSPF 2

S-RS-3 |
- Area 0
! ! ! ! ! : ! i ! i ! I ! ! { B-RS-1 X-SW-1
DHCP  DHCP DNS  DNs NTP i Security | security | Security iR Wil Abss B-SW-1
LB-1  LB-2 Master Slave i Radius ! log |} NetFlow e st s

B-C-1 B-C-2 B-C-3 B-C-4 Host-X-1 ~ Host-X-2

NOM NOM NOM

. Cacti  Smokping  Zabbix AC
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5.5 IR MY 5. 3pERRSEHNY RIP

A{ER#Y (Routing Information Protocol, RIP) 2

W“Bﬂ?éTjJ\lMIGPEJE—%H:tUF“ 12 fE AN,

o E’ﬁ—e—ﬁ DHIIETIESREREEHEEMY, SRR
/ IM

= RIPEXMNBPRIG— M IRHREELF N EE CRIEME— B
HIMEHIEERICR.
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5.1 FHEFE MY 5 3ERBRIIY RIP

EE:

s BRI EEEE RARE S E N 1, N— P IR F R s
ARSI IE RS N A AR AORR RS RN

= RIPFREY "BEES" HFRA "BEEL (hop count), EAEEIT—MEHSE,
BN

= RIPHHAY “BEES" SRR FISROR “BIGIEE" | RIPICA—MIMIRHHE
TSRS E>, B "IEEE” .

s RIPAF—SBRESSRES15M KM, "BE" HSAE 1686
FMTFARANA,

= RIPESIERG ML 2 BRI S IR,

= RIPEIE—NEESORHSNKE (IRERH) , BEOiEER—£
5 (A A B B FR SR 2 HORR R,
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5. 1% B15EHE MY 5 3PIREFISE N RIP

RIPIIMMAYFT R

n (ATESBESHIRHRER.

» ZMHYSE RSN RHBMAIENEEMER, BB CHSEER.

s ZEEAIEEIRARIBRER, HIANEMRE308), SASISMeEE
R RIS EFTREER.

s SMRFEINREE, HRE N FEPISEIRE S IR
JEHERERER.
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5. IR EEiE MmN 5 3PERRIEIY RIP
ISEAFRAVIEIOITE:

= Bt RHESENINIFRIEN, WRBEREZH.

s AT BHMMSHEIERERIIMSHES, IEEENX1,

o Eﬁ 1:+—/|\E§EE%§’@,/':\'$D§& BHIFEBIRAEIBIS R AIRFH B

s LUE: @dETXENR, MENBHsRaZ#aEzAAEiR
RGP T WNBH SRR IEREM N —BSRasaIitit,

= RIPRYYES (convergence)ItERIR, BIEHIRRFFFIENER
#S B IERRRY I ISR S RRIUIEROE,
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5.5 IR MY 5. 3PERRIEHHN RIP

IEEREEE:
s ZZEITESPEREHES (Eiei X) B9— 1P RIPHRI:

FASBULLRIPHSZFRIRAIBINE - £ "T—#" FERFPRIMUEERSTX,
FERRBR "IER" FERAVEDNT.

SHESERIRIPIRN FHIE— 1 IE, ESIATEER:
A EFRBRMNEAERBRT, WEZIENZEBRT.
ANE T FERG HAIBHESEUER R, WiBKRIREE

RIS HRTRIINE.
BNEKERE FROEENTIRERTIIEES, WHTEH.
BNHAEAE,

3D IPRIRB I EEMRES HERRYEAIRAR, NELGHRIBEHERICH
AANAESERE, BIRIEEEN16 (IEE/A16RTAHEIX)

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




5. 1% B15EHE MY 5 3PIREFISE N RIP

S EHERZ [BI3HME R

= RIPHE BB EATE B FIRSERA1E CAB SRR BRI asif
BEER, HAMERHIRGE, EENE—MNEhERIE—E
RSB AR R BT (BIBkED) .

= BRGNS MERETHE TENEARANSBERES, B
HFS— M ERBOUERR, BiNEHREETEN.
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5.1 E 106N S 3PEBRIEHIY RIP
EHIBEHIE R, Ga FIRAOISHE, MDINEIESIEME R, SRMEMEHISE, W
bR, IXERRTEEAZE R, HOTSHIE.

FTa IEH=E R RIIEEHITR b R4 LFHIIZHEHER
BrIM%  BR T—BkEREH AR Bam%E B T—BkEREH=E
1 Net2 3 R, 2 Netl 3 R,
Net3 4 Rs Net2 4 R,
- - Net3 1 B3t
F=d ISHEE R, EFERIISEAR e (EPQfERYZRD
BaIM%  BE T—REREH=S
4 Netl 4 R, 3 Netl 4 R,
Net2 5 R, Net2 5 R,
Net3 2 R,

Net3 2 R,
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5.1

JEFENY

5.3ERMIK MY RIP

RIP21MY BUHRIAE T - il ——
MU FREMR T =]z anTw,
> 4 =15 - ROZ&
&S | I|Ax| who F IS >
Bk EREsitbiE
BEE5 (1-16) )
k1 kvi | VAN
%nB EgEEnBD Ft%EE”%,%\
RIP iﬁj (20 %gﬁgaa)
o EEHI
-5 = $ B 251
UDP RPEIEIR ——
IP @R
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5.1 FHEFE MY 5 3ERBRIIY RIP

RIP2 23 :

= RIP2 R EREERFIES AR 4HAK.

= RIP2 iy PRYEHER D BE T MSHEEEM. ST BHEERES
2H 20 10, MHERIRART (XFRIHEIEESS) FERFSRIAE
FiTfSE FBRYEE DY,

= RAMRCIEABRRFAISHE, XE%EE RIP §asEEIAER
AZLIMIRSHRIEEER.

= BiREEHE NS, 1ZMBHYFREE. T—BligRegitit
LAR BRI HIERRS .
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5. 1% B15EHE MY 5 3PIREFISE N RIP

RIP2 #ZX<:
= — RIP IR HRZT8E 25 MEH, Em RIP IRNHEAKER
4+20 x25=504 =75, WEBL, WIREBHA— RIP IR3RIEE,
= RIP2 EHEEALEITHEE,
aiEALERINEE, WEEREASZ—IMERER (20 1M=F1) BIE
SR,
EE%U;EQ}EZJEZLE)\E%EE%%\, (EXAEZ REEEMA 24 MSHE

Lo
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5. B EHIZEIE N

5.3ERMIK MY RIP

RIPHMYACER A :

= RIPEERN—NMAREE XM LSRR, BRIt a7
RIS R X RIFME RIES =S,
s RIPMNERRAIMAHESTIEER, FHEEN,
= RIPBRHT MESHIER, BEERRNGEKIEE 1S (16RTRAHIK) .
s IHERZ ARV HEE R RHRTRITERER, REaEM
ENRIYT K, FHHERUEID.

WFHS

(EHESIR, TAiH!
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5. 7% E15EHE MY 5 APSEERIEIIY, OSPF

FiERFEIRZt5 (Open Shortest Path First, OSPF)
PMNEI T =ARRIPRIERR, 1E1989F A KA.

= i RIBOSPHMYARRE —zx/ mizdl, MEAFHARR.
» AR EAERT DijkstraldHBSRFEEREEASPF,

= OSPFRE—NMMXRIETF, BAAREMAYISEIEFRIMAE
-y Gl Vel i
E:;Eﬁlf\éé , T8 EI’JE Bia &S AR ERRERIEEIME R EIHRE
n'/fé Jo

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



5.1

MY

5.43ZBRIK T OSPF

OSPF

71

i

FERY

OSPF=1ER:
» AABRRFETAERHRAXER, XEFERNDERHZIE.

" RIEHHE!

HIERRER D TR BRI TN
(Link State Protocol) , MIAE&RIPEPERIER A&

SlE S ARHREBHIFME SRS, BiXR

SR mSEFTEEAEE, EERD R isI ARSI
RLER FHER RSB, LI RIZSERRE "R (metric),
2 ﬁ}% é%ﬁﬂ%ﬂﬁ@ﬁiﬁ%ﬁi ISR iz AR AT AR R AIX
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5. 7% E15EHE MY 5 APGEBRIHN OSPF

PERRINSEUERE (Link-state Database)

= HFRIEHEZ EREAIREEIASER, ALtArEEHS R
IR ERRERR T — MRS EURE.

» XPMEIRESPR LR EMEVRINEIGE], BEEMEERE—E
By (XFRAEEINSEUEENRL) .

= OSPFRYSEIRIRSEUR R I TS, RN IRHEsaENAT
FFTHEERE.

= OSPFRYEFMIFEN ISR EEEEMA.
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5. 5% G IE MY S APIESRIE I OSPF

OSPFXi1d;, (area) :

= T FEOSPFEEIE AT HIEIR KRIMES, OSPRE— 1 EIARFEL!
PDAETFANENTGEE, WEXE,

s B—PXEHE—32MBXIFINRE (BasHHEHER) .

» Xt ABERK, E— XGRS EHESRIFAEIIT 2001,
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5. F% FHIEER N S APSEBRIEINIY OSPF
OSP

X1, (area) : HEARS

z~
=

\

Big&4%t AS F+X15 0.0.0.0

Xig 0.0.0.2
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5. IR B5EE N 5 APSEERIE Y OSPF

OSPFEUEHR

= OSPFAFUDPMI2EZRAIPEUERIZIX.

» OSPFARHVEIEIRIRT :
oA/ IRHREREEEE.
AEKBIEUER D FEX., o REXNEIEIRREELS—, ML
TAHRPESRAVEEIR, MENNEUBIRMMVNELE.
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JEFENY

5.4 3R OSPF

OSPF&{EHR :

fiZ0

8 16 31
B & — > @ K &
B om = R A
X & 7 R &
® % 5 5 % @
P
5 3
PEEPYL S
OSPFoEERE|  2em1ZmSHIOSPRS A
<—| PR OSPF 4348
- IP #0ER -
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5. B ERITEER MY 5 APESRIEHY OSPF
OSPF&EHR :

s OSPFARERIHEEE AT iRIEIPS B ARIRS LB TOSTZ B A
FERIY. Eitb, OSPFXSFARSERAN S EEARIREA.

= NRFE—EINEESZERMINERRER, BBATLIGEEE
DA LRIER. XIEZ ERIZIBIRY S S S 1E.

= FE7EOSPFI&Hzs BRI BERE B £3IRIINEE.

» A TKERTF MY 9 T 384w CIDR,

s B PMERIRESET L 32MMNFS, FSHAIRSHER.
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5. 5% G IE MY S APIESRIE I OSPF

OSPFRYR#F52HSEEY !
RE1 . [Ax(Hello)734H.

A2 HUEEERRIA(Database Description)f4H,

HKAI3: FEIRIRZIEK(Link State Request)f4H,

KA HERRIRSEH(Link State Update)4, FEitiZiZiT£R
SEFTERIAS.

m ZBAI5: REEIRESHIA(Link State Acknowledgment)434H,
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5. I RIS EEN S APSERIEHIY OSPF
OSPFRYTFP3¢HEE

=

} I=
FRERTAM e .
i Bz
e Y A——m————
WiEEA _
WiEEEA
b AEIAE -
AREEEENRL e — )
iEEEA
_________________ . - _—_—_—_—______
i HEEARIER R
#FriEn THEZE - PR ST
l HERRARASHEIA _
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5. s FHISEHEE NN

OSPHERRIEA F
E,JI/ \;Z;f :
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5.1 =R N 5 APGERRIZENIY OSPF

OSPFRYEAtAF A :

- %Sjle%)”ufEB%—EﬁElﬂ‘l‘Eﬂ, 0305319, ERIFT—IXREHREEPRIEES
s BTN SHRSIASRRRS RSN B SHEBEHRHERIAT,
M-SR BEERMATIEHAHTTERKR, EI=EERMAERIRART,

OSPFMY ELLIERRETMYRIPIFISZS.
= OSPFRE "INERERESE" HNIaR, T\, HIMNMEIR

AYASIE)/NF100ms,
= iﬁ??)\ﬁ’ﬂ%ﬁl@%%T?EEESE%EE%%E’\JE%, S BIEREX
k>,
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5.5 1SN 5 ASNEBFISEIY, BGP

A5 MR MY BGP2A R B iR FthIES HEs Z (AL
=S,

BGPIH IR A2 2006FE1 B A ERIBGP-4,
m BGPEANMRAS, BIRFC 4271 ~ 4278,

= AT ERER, BHEEBGP-455/ABGP,
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5.0 EHEEE MY, 5 AGNEBRIFE Y BGP

N AFEARBIAS Z B A~gefEsEFIRIPELOSPF?

= EFFREIRRAR, EEEIERFEAMHIEFEIFEEREE. XTB
/m,%é}EZIE]EI’JE%EEL_H B S ERERAZRAIELRY,

s H—RKEESEIIINAE AS BY, BENMXENERSITEHERENX
H’Jﬁﬁz‘%ﬁ“ KAJgery.

s IERGIERBERE AS 255 "AIIAE" R

HIBR T BRI HIERINE [SE RoRMg, 15 MK
I BGP REERIRFHK—FEeERIA BRIMSE LR
HUESER (FRREFEEF) . MAIRESH—F&IERH.
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5.1 1Y 5 ASNEBFISEIY, BGP

BGP&Z=A (BGP speaker)
» B ERRFANEEREEREE D — NEHSEEAZB AR S
"BGP E=A" .
s —fiREK, W BGP RS AREEE — M HEERBIEZE—IRZY,
EEEEE P RS A\ 1FEW2 BGP AR IRM=E, BHALIAZ BGP 2
Bt
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5.5 IR MY 5 ARSI, BGP

BGP&Z=A (BGP speaker)

» —BGPAS ASEMBIRREATHBGPAS AEIRIEHER,
MBI TCPIEE, AREIEE FASBGPIRN LI IBGP&
1&(session), FFABGP&IARHAEEAER.

» (EAHTCPIEESRMHTFENIRS, thEt 7 EBEREEMNY,

s (FRATCPIEEIRIEREERNFTENBGPAS A, IR I3 FRISE
U BN U,
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5.1 FHEEMNY S AHNEBRAEHY BGP
BGPES ABBERERASHIKER

BGP BGP
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5. MY 5 ASMEBRIZE N BGP

BGPIIMYAVHF A

= BGPIMMATIRIRHRIERNERMERRE R FTIIER, XEK
XERRRFHHIMSEUDRS,

» P EIRRFAFBCPAS A (Bu8fHE) AIEERRDHY.
X ESEIRR R AN RIEEABII D ER.

= BGP3Z#5CIDR, [FEIBGPRIESHZREHIN =8 1E B HIMZSEISR.
T—BigAes, LUINEIXZERNMNSAELIRISZTEIRRFEFS.

= EBGPNINIzITHS, BGPHYSRuGZAHREEMHIBGPEHER. ELUS
RFBEERERUREFEZHHIED, XIS M4 A
SRR HCE T E D &R L.
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5.5 IR MY 5 ARSI, BGP

BGP-43{sEFPT

PR

= FIFH(OPEN)RIL, ARSHEPBAIZ—IBCPAS AEIXE.
s EFT(UPDATEMRY, ARAZFE—RHNGER, UNRIIHERH

INEZESiz R

= {RiG(KEEPALIVERIZ, FESRFEIAF TS FOBRA M IESC RS K

/%\0

= EH(NOTIFICATION)#RIZ, ARAIXIGNRIRIZESS.

7ERFC2918ehIROUTE-REFRESHIRS., FsEiE R EiHEIELS,
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5.1 FHEEMNY 5 ANERFIEHIY, BGP
BGP#RIZEH4):

F 16 2 1
{0 ) 1c KE %R
BGP RS EAEER BGP IR F{ERSS
TCPESER BGP 232
@ | P TCP 832
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5. IR EEiE MmN 5. SPAEnESHILEHS
IS HESAYZE)

» BHSRE—MESZ M ARDMZS MEHEONEREITET, &
ESEHERDH, BN, BARIREMMARDOEIRISE,
RREOHERBRIM (BIBRIMSDS) |, Bz BNESBEIZIED
SERE Him 4 A28 N —BERHES.

s Bk HeSERRXMDAGCESE, BRZoBENIEAR S AL,
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5. IR EEiE MmN 5 SPSERSRIEH
& = \ Q:I: *
EERRRHYZS) BRI Y
3— R BR RGN i
2 MRS - Gali]
1—;%%%&%): ji2jEEE L
______________________________ - -
YN 1 IO A
'“'1’2’—?‘% S>EhLE 2R '“’
: e : 4548
PN P RRE B iR ] R
-“»1»2»3-”1 SRHALEH -2 ]~ +\
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5. IR EEiE MmNy 5. SPAEnESHILEHS

BRI B FHRRAYES .
= BEMNER BRI RIS AAFAERS
BRERISEIELRS
SEEERERS
= EREHEERARD
BAEEHEES, ER O RIS EER .
RRERISEIEAMEH AL RARIEATA AR I IS HES R,

I RO S (BT NI T 5
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5. 18 55 E MY 5 P EESHOLEHS

HAR AR FRESAYZE)
» BRSS9 IR AERD
HHIEEFESR D
DR RS
» DHEAERD: BH=ESER
ZHaLERS (switching fabric): MFRARIRAHELR, BEfFERIFIRE AR
(forwarding table) X3 4Hi#{ TR0,

—ZHE N\ i [
—2H% i ]

} OO
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5. IR EEiE MmN 5. SPAEnESHILEHS

"TeR" 0 "ESHEE" AIXE:

. "HR" (forwarding)wiE s HERRIEE ARG IP #50EHR
MaiErim 4 A H 2K,

= ERHEE" (routing)UIREEDHINER, RIENSTEREH
B S ERIRTRISFFNIZEIER, SIS RIS,

" IHRSRERBEERASHN.

» BRFEMERERGHAY.

s FEICISEEENREN, T EAERXDEARISBRRIX S,
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5. IR EEiE MmNy 5. SPAEnESHILEHS

b N im XTI 2l _EWRIRI 2 2HAVACEE
s SEERERZMEIERRRE, BoEXERIMESEHIATIFHEBA
FEE., XRFE—ERRTIE,

PN T e

R Eh I

" SEHEDN
S | g || PR i
Wy IS ED 1""':']
Z\ N

2 EEAER
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5. IR EEiE MmN 5. SPAEnESHILEHS

480 o i S SRS TR R AN 3 H AROX B 2l
" SRREIMEIRT RO BTHTERT. SUEERERCIERRSE D
B0 ErsREREEIRESE, REMIEERAIXEIIMNERES.

B CAOR R
I8 EL TR A
- SLEHERA 57
s]s \ Eg
i e | SRR | yymepim gl &
1':/':'] Q18 =
oy A= ZJH\
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5. IR EEiE MmN 5. SPAEnESHILEHS

DHEER:

s SIS RS HANESREA Lo HFENAENER, NIAFIAYE
BT ERZVERVEE, XPEEEREHFAMNINSERTSE
FiE AR ER.

s IREEERVE A BiE ik s BELNEEREA,
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5. IR EEiE MmNy 5 SPAERESHILEH

ATHREERE) .
" ARG RS HRRHI R
-%%ﬁ¢§ﬁ%@%ﬁﬁM—ﬁﬁAﬁm%@ﬁ%ﬁé@mmmﬁ
o SCHIRIRBSMGA, BRIRSEE=M:

B Es

B

BN EHREEH
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5.1 E 15 MY S SIRESRALEH

ATHREER) -

(a) B FfiE=s
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5.1 E 15 MY S 5IREHERAOLEH

ATHREERS -
|

(c) BT BIEMLE
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5. IR EEiE MmNy 5 SPAERESHILEH

o I

NE40E-X8 NE40E-X16 NE40E-X3
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5.1 E 15 MY S 5IREHERAOLEH

AR2220 AR2240
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5. IR B5EE N S S

A\l W Juniper

w W - = NETWORKS
HUAWEI CISCO

G‘éﬁﬂﬁ’% I= Extreme H3C

networks

’?u'}’,'é ITOIPBAB R E R
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o6.IPvo 6.1 IPVOHIELAETER

IP 2 EEAMNAVZ O

BEANEZI L +FCERRE, 2011 F2 B, IPv4 |
32 (i B2 SFER,

» ISP BEEAEEBRRISEIFRY IP #ulbR T,

g ﬁﬁ 2014 - 2015 FHZERSELLE T EFTAPFNAES T 1Pv4 1B
fRIR P B RAVR A S e :

» XABEEEAMUITSERVFETRARY P, BD IPv6,
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o6.IPvo 6.1 IPVOHIELAETER

IPv6 {25 oEzEX, (BB EdEETT PDU FRA
D, BEPARESIERX—EE,

IPve FUEET{LINT:
» S RAYBLEZS[E],
IPv6 JEHBIEM IPv4 BY 32 {5 IE2KE]T 128 (i,
s TR IR EER
s REHEEPET.
IPv6 TENX T IFZRIEHY BEED.
» HOARYIEIN,
IPv6 IFEUEIRE B EIMANEHIER, HiRIEaEE TP,

ﬁ
|
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o6.IPvo 6.1 IPVOHIELAETER

IPV6 {35 oiE=EX, (BB EdEE T PDU FR A
DH, B PARESERIX—EiT,
IPv6 FNFEET{LINT:
n SRR 7,
s STHSEDIEEDE (BEEIEES) .
IPv6e A~ZEE(EH DHCP,
n SHERERITS EL.
IPv6 STIFSCRHMGEER, (Hl—Er e R AR,
= IPv6 EHERHS 8 FHNIFT.
EEBK AR 8 FHMESIE, IPv4 ISR 4 FHYY,

IF
|
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o.IPvo 6.1 IPVOHIELAETER

IPv6 EEHR AR A BB ¢HA :
s EAEHEE (base header)
= BT (payload),
BRE AR SR,
BT TFEENHZS Y BEEP (extension header), BERMHZ

HUEERT
| IPv6 IEIE I
y-3e363:0] B & #& @
40 F35 | FiBid 65535 FF .
SR IR s m s s

BEZ/uikl BEaka IPve HiERA—ART0

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




o6.IPvo 6.1 IPVOHIELAETER

IPv6 EEHRAFKERD2H

= IPv6 FEISPKERAEERN 40 =15, FRAETEE0.

a %EE;IEEPZV\%EI’\JI)J‘@E HT, (E15 IPve BEPRFEREURLVEIR
38 1

= |Pv6 XTEERFRYEEFEHIT A NHIEX:

o HUEHTEHEMKEFE, BPEEMS | o B TTL FEFRIBEPRHIFER;
EREER 40 F1; o HUETINNFER, MEBAT—1EHFER;

o HUHTIRSXEFER; o HEUEHTIRISFNFER;

o HETEKEFER, MBAEAHE | o HETHIRFE, mAY REikE
KEFER; IRIEE.
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6.IPv6

6.1 IPVORIEARNEER

{a

EFEap
(40 B)

IPv6 A9
BHEE
(2 64 KB)

0

4 12 16

24 31

WRE | EBEER

RS

BREEKE

F—1&&B

HEEPRE!

IPv6 RS <

pEhchls
(1284:)

=]:phubils
(1284:)

BHEE (rEass / &i8)

40 FH KA IPve BFEER
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WA (version): 4 iz, EEE T
IHORRZS, 3T IPV6 iZFEREE
6,

B{S&E25(traffic class): 8 (i,
NTXDAER] IPv6 FiERAY
KRt dk. BRIEEHITA
BHBEERERERIL.,
TirE(flow label): 20 57,
m 2REENE EMNSERERE
FEZRIN—RSEER, R
" IR RV RS AR
IHEERRIRSRE. fMBRTHE
— NREISUEIRE B RN

AR=



o6.IPvo 6.1 IPVOHIELAETER

ff O 4 12 16 24 31

(| IeE| BEEX HTs - BREIETKE (payload length)
BREERE T—AEEE | BhRE 16 {31, TIERE IPv6 HIEIREE

= _— 4 EASILSMIFETE (FrEY
e 11T (1281) - EEEEEEBEECA) |
B s 7 BKER 64 KB,

| |+ T"182B(next header): 8 i

- B 4. EENT IPv4 AN SEERER

Iv) .
B -1 EEFER.
T e e e o HEEBREI(hop limit): 8 i, IR
v BREE (R / 508) oA f -

B S TERIRIR S A TR DR
(2 641K8) s, IREHSETERE BEEIRATIS DL

40 FTHKAY IPv6e EAEER SPRBIFERFRVER 1. SBkEY
REIFVENZTRS, HERBILEYE

=y
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o.IPvo 6.1 IPVOHIELAETER

& 0 4 12 16 24 31 . . " .
[ B%E] BRE= ] st 128 {3, EREIRERINA
BRSHIKE T—AEE | BEEGRE FEILAY P bk,
L - | . Bputteht: 128 1. EXEEIRH
e || (128i) < O 1P e,
BFEm |4 [ 5
(40 B)
L Sron ]
L (1281i) i
PV6 i BREE (rEEsk/ 58
B
(2 64 KB)

40 FH KA IPve BFEER
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o6.IPvo 6.2 IPV6LIH TR

IPv6 1253k IPv4 BEBHiEInAVIhEEER T EaEbT,
Hi RE e LR EMimARuGF0 B AIuLAIFE KA IE,

SIERIEPEET B IEXEY EEEl (RE—
AEEbAIS, BMEBEAIY EEER) [ WMKIRS 7 KHes
HIRLIESER,

£ RFC 2460 HFEN 7754 FREER:

n IXBEEEIR n =5
» FRERGERE s HEZEENEE

= oA = HAJuhEIR
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o6.IPvo 6.3 IPv6HtEtE

IPv6 Z3EHREYB U AT LR T =FERSESE b 7 —:
= B2}E (unicast):
iD= P= L =
= Z8E& (multicast):
— X RANE(E.
= {E#% (anycast):
X2 IPv6 IE0AY—FhEEY,
HENBELE—HITEN, ERERERTIRFEF—,
BEEEERIN—.
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o6.IPvo 6.3 IPv6HtEtE

IPv6 153ETL IPv6 RYEA IS HERITR ISR,
— P ERABEE ST SitsRIERZO,

IPv6 tib R ficasE < FRYEO.
s —MRORTLIE SRRt

s HAPRHER— M nHERR LASFRIA S B BRIl RBi—1E
IR ORI R R O] FSRIE— MR S
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6.IPv6

6.3 IPv6ithiik

SRS WAV e

m 7£ IPv6 1, BBtk 128 {37, #Bub=S[EIAF 3.4 x 1038,

= 7 EIEETEEGE, IPve ERHES 75

hexadecimal notation, {®5 9 colon hex),

HliciZ(colon

= 516 NRMERTSEFIER R, SEZERESSR. Hlan:
68E6:8C64:FFFF:FFFF:0000:1180:960A:FFFF
s E7uAHNCIES, RVHEEEFRIER 0 8. FIa0HE 0000 FHY

A= 0 g%, Shkc1 40, 4an0:

68E6:8C64:FFFF:FFFF:0:1180:960A:FFFF
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o.IPvo 6.3 IPv6HtEtE

EE4s
s BES+ 7 H#HHEHIEERILARITFRESE (zero compression), Bl—i&
RIEEZEHEN LUA— X ESFTEUR.
{540 FFO05:0:0:0:0:0:0:B3 BJE48/9 FFO5::B3
IR EE Ut R R —IRE EYE,
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o6.IPvo 6.3 IPv6HtEtE

RO THEHFIS ARG
. EE AT A RS FA T AES, AT
|PV4 [ IPv6 RYEEHRIN ERAT BB .
f5l%0: 0:0:0:0:0:0:128.10.2.1
(EFREEFEEI RIS :  :128.10.2.1
= CIDR BIREFREZART A,
Hgn: 60 {avgE14% 12AB00000000CD3
a]id.8: 12AB:0000:0000:CD30:0000:0000:0000:0000/60
Bic/9: 12AB::CD30:0:0:0:0/60 (FEE4R)
gkic/9: 12AB:0:0:CD30::/60 (ZFE48)
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o.IPvo 6.3 IPv6HtEtE

IPv6 13573
ki b5 E
FR¥gER 1t 00-++0 (128fL) , AIIEA ::/128,
IR [E b 00---1 (128fL) , AJidA ::1/128,
%&bt 11111111 (8fi) , ®JidJ9 FF00::/8,
7K Mt 5% B A iR b 1111111010 (104i) , AJidA FE80::/10.
LTk PiEHI (Br EsRMFIN, FrEE M ZHEHIRTED
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o.IPvo 6.3 IPv6HtEtE

IPV6 1tBiIE932S

= KigHEAMBHE
X2 16 e 0 ik, AIEEARIES " .
%ﬁﬁiﬂﬂb‘?‘%‘é?ﬂi@ﬁﬁ ECEE—MERY 1P HERYFEN LRt
XN ItE—N,
n IR[EHBLHE
B0 0:0:0:0:0:0:0:1 (i) :1) .
{EFBF0 IPv4 RUIA[EEIE—FE,
XS 2N —,
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o6.IPvo 6.3 IPv6HtEtE

IPV6 1tBiIE932S

s ZiEMAL
THREFD IPv4 B9—FE,

XS IPv6 HBhERZGAY 1/256,

s AHUEERREAFEMIE (Link-Local Unicast Address)
BLBRIMZEFER TCP/IP Y, (BFSEIEEEIEEKN ., &E=E
XERIMZE_ERIFENER T LA Fh At H @S, (BEAEEfIE
B _ERYEfBETEE.

XSEHEE A IPV6 HBHERZ9RY 1/1024,

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



o.IPvo 6.3 IPv6HtEtE

IPV6 1tBiIE932S

= DKL
IPv6 FUIX—3EEREIMI R (FRERSRI—L,
BiREUZSMERE—TLIDIX 128 AYRREMELL,
HRIE 2006 FEAMAIIEZRE RFC 4291 AU, IPv6 ERAREHBUMATR)
PIEERERE.

Hetik (128 bit)

FRIFISE (n bit) EOMRRRT (128 - n) bit

SEIZHREFERISE (n bit) i N G TN IR CIHRIREF(128 - n- m) bit

IPv6 EaiEBLERYI RIS ik
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o.IPvo 6.4 IPV4 [ IPV6 S

[ IPv6 [ERBERAIZ S EHRNE, ERfEf==
A9 IPV6 RGtREB GRS
- 1PV6 RIS IPv4 4,
= FEAEIES IPv4 AR,

FFhE IPV6 1 ERIRAR :
n [SEERXNMNAE
» [EAFERN

D)
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o.IPvo 6.4 IPV4 [ IPV6 S

DIV
» Wik (dual stack) EisEcEidiEER] IPv6 ZaI, F—afD=E
Hl (EkigHER) E=EMMML, —1 IPv4 F1—1> IPv6,

n XUNARAIEN (EESEH2E) 189 IPv6/IPv4, RIFERIINEGM
FhIP HehE: —N IPv6 HBHEFD—A IPv4 HBhE,

s XMMARENIER] IPve EAESHTEXRA IPv6 Helk, wfd Pv4
EHUESETHRA IPv4 sk,

= }R1E DNS iR[EIA S B n] UARREER IPv4 HbAR IPv6 it
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o.IPv6 6.4 IPV4 [ IPV6 S

B

IPv6
A
—

—
RS X
iEithE: A
Ba9tbiE: F

SEER S
SiEER HEERS
IPv4 EiiEIR

IPv6 $5iEiR - \Pva fitE ————» IPv6 ¥R

(EAWIBIGERITI IPv4 B IPv6 B9 iE
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o.IPvo 6.4 IPV4 [ IPV6 S

S SEEFN
s 7T IPv6 SUEIRE IPv4 RIZZAT, 8 IPv6 BUEIREI%SER IPv4
HUER, BN IPv6 HUERESE T IPv4 SURIRATEURELERS.

= 3 IPv4 ZUEIREFT IPv4 MESPRIRRERS, BIiCEUESRD (RIR
KHY IPv6 £50EHR) 3245 EAAY IPV6 1%,
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o.IPv6 6.4 IPV4 [ IPV6 S

WA

IPv4 44

IPv6e

iEdtdk: A { BRYitiL: E BRYithtt: E|. 7 SEibhE: A

Ba9itehE: F : IPV6 IPV6 Ba9ithit: F
iRk 't i

..
IPv4 iRk IPv4 #iEiR !

1
|
RS X isithit: B isithit: B ‘./ FES: X
1
1

i

IPv6 #iiEIR

IPv4 [4E >

(ERRERAHTM IPv4 3 IPv6 R9TE
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AWzers\lLenovoripeonfiz fall
indows IP fREE
: LAPTOP-PERFCHLE

: Intel (R} Ethernet Connection (B) IZ219-V
: FE-T5-44-41-DD-EZ2

DHCP_ BB F P

BahfE 2B

- OE o
IPw5 M D 2408:8220:40:3ckb0:5101: 3249 :09b60: 550515

llgB+ IPwe HbAE s D408 8220 40: 3chbi: 1562 2b 0 :h2e: £9c5 (k)
FIhEEE [Pve Hdr - feR0: 5101 3249 0hAR: 530%3 | B 175
IPv4 HhF - 107, 1R85, 1. B3 (1)
SRS , - OFE. 755, 955, 0
%£\ alip - 2020108300 19:02:58
21T HE A B - 202010831 19:02:59
: fel0:1%3

192. 168. 1. 1
DHCP BR452% - 152, 168. 1. 1
DHCPw& TAID : 116946340
DHCP+6 2 Pig DUID s 00-01-00-01-25-DE-C6-DC-F8-75-A4-A1-DD-E2
DNS fR&E2% : fell::1%3

192, 168. 1. 1
TCPIF /] NetBIOS - EE2H

S\sersiLenovo
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ARhERR

:Wzers'Lenovornslookup

RS EE: UnKnowm
! : felD::l

wwwr, a. shifen. com
;o A1, 135,189, 121
51. 135, 155, 32
v, baldu com

T nown
fedd::1

ipvb-aserver-hevl. m taokao. com gds. alibabadns. com
T 2408:4001:£10::8

2408:4001:£00: :1af

2408:4001:£00::3a

2408:4001:£10: :£d

106, 11. 35, 97

WA, WL L COIm

ipvh-aserver-heyvl.m taokao. com

alivun-adns. alivun. com gds. alibabadns, com
2401 :0180:1:50; :f
2401:w180:1:60::6
106, 11. 172. 51
www. allyun. com
v ip—de—1intl-adns. al iy, com




:WzershLenovorping www. baldu. com

Fing www. a. shlfen. com [61 135. 185, 321 B 32 F0HEHE:
1. 135. 185. 32 BEE : iTFBE B [El =21ms TTL=EE
f1. 135, 185. 32 HI[OE: iﬂﬁ=32 BJ|8]=20ms TTL=E5
1. 135. 185. 32 BI[EE : iqﬁ=32 B(8)=20ms TTL=55
61. 135, 185, 32 BIEE : F=32 BJ|8)=20ms TTL=55

61. 135, 185. 32 Y Ping &S Eu

f Jégf mﬁaﬁ@ égmﬁ

20ms, = 21ms, ZFf]
SsersiLenovorping youku. com

I-7F Ping youku. com [2408: 4001 fm £d] B 32 FREVEHE:
T 2408:4001:£10::fd B[O =
2 2402:4001:£10: :£d B[O
'EE 9408:4001:£10: :£d4 AY[0]
2 2402:4001:£10: :£d BY[0

F4 =0 (0% FR),

]:EIEEIEEIEEI

0408:4001:£10: :£d B Ping FiHZ8.:

B 4, E =0 (0% =2k,
Sl >

SsersiLenovorping aliyvun. com

£ Ping alivun. com [2401: blSD 1 50: f] B 32 FhEEEE:
8 2401:b180:1:50::f @[
B 2401:b180:1:50::f B[O
H 2401:b180:1:50::f B[
B 2401:h180:1:50::f B[O

oy ¥4 = 0 (0% £,
i ?@E@*




o.IPvo 6.4 IPV4 [ IPV6 S

|ICMPV6

n [Pv6 B ANMRUEEIBIRAV AT EEZSfT, B EAMARIRHAESAIRES
EFEER. HI IPve BFEEFEH ICMP ERIF—LEESE,
FTHIMRASFR I ICMPV6,

s HBUFERAT MY ARP FORBRBEIENY IGMP Y EYIHEEEF S
HZ ICMPv6 |,

ICMP|IGMP ICMPv6
IPv4 IPv6
ARP
hR3 4 FRRIRILEE R 6 FRRIRILEE
FIHRRZREIRILERAIELES
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o.IPvo 6.4 IPV4 [ IPV6 S

ICMPV6

= ICMPv6 SEFEHSHIINY, EFBRSCRREGETE, SKEUER,
ERISRuLE BT S RIE .

s ICMPv6 IRIEINT JUNE MRS HITIRER & X AVE Y.

ICMPvV6 X
|
| | | |
EtaiRX SRR SPuE A TR L HMRXRRX
ND 4% MLD 1%

ND (Neighbor-Discovery): SBit&IR
MLD (Multicast Listener Delivery): Z3BIFAR3(T

ICMPv6 RIS 2
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7.VPNAONAT

71 EIEZAMVPN

~ P HEHFRYEER, —MILMIRETSE

)

FEEEBRMAANMERE, —MIMHRBHAEELHRE

VT AR RIS

HY=

EHEEANES

=]%'8

NERHIE AR,

RS2V PHBUEERAEE

BEE—TIRERRITTEVIBEREXRA TCP/IP 7MY,

ABAMIRN L1, X9
A LAAAEE
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7.VPNAONAT 7 EIERRVPN

Attt 5Bkt
n ARHEEAE . (NENAAREREERRY P ik, STLARAYMEBIToED,
MAEZE R BEXMNAYETET I RIE.
» 2Bt £BkME—RY IP b, MR BEENAVEIEN RIS,
» [AASHRRSE:
FERERERNA MBI AT BEFIEEARN P IP HItES, X
S HIHBUERY — SRR,
RFC 1918 1§ Y —LsE kit (private address),
Tttt ReEREA Mttt M A<BER{EE Tkttt ,
FEEBMWPRIFTEERERS, Xt EE Rt pEdER—EA
HITEE A
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7.VPNAONAT 7 EIERRVPN

Attt S bkt

o RFC 1918 {88 7 — & Mttt (private address),

(1) 10.0.0.0 % 10.255.255.255

A3, ic/310.0.0.0/8, XFRA 24 {iiR

(2) 172.16.0.0 % 172.31.255.255

B3, ¥id/8172.16.0.0/12, XFRA 20 {iiR

(3) 192.168.0.0 %l 192.168.255.255

C3, 5%ic/9192.168.0.0/16, XFR/A 16 {iuiR
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7.VPNAONAT 7 EIERRVPN

< R
= RAEH IP A EEREFRAE FHEBNSAERN, 38
fEEALE, SN,

» EXEEBUHNERYIWIREMER, S RAIPHEHtB NI EH
ittt (reusable address),
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7.VPN%

INAT 7.1 S ERVPN

I8

JU\ 54

ik VPN

= FALBNEEMEATTHSZERAM BREEEER, XEFNE
AN FRAEIERBMVPN (Virtual Private Network),

"CTHM" RERXMNERATH LR ENA TR ERHERS,

MR TAHMEINMNERH RN ENIEE.

"Rl T "HERE" | BEFLAAR, RANEHREELE

EFEEEE, MVPNREENE SRR —,
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7.VPNAONAT 7 EIERRVPN

EIEEM VPN B9taE 5%

s REEARAENSZ BB ENRET A BNERN, EXER
BESR, BBARTEEIT BB MISEAISURERA NS,

s —MMEERZECH VPN Sl enE— MEFWIE| I

FEEERNERE, HEHTELE, (BEE—MFATHY VPN REEpanEsE s

SZEFa9HEE,
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7.VPNAONAT 7 EIERRVPN

REPAERAM VPN g9l : BEFfxEisoN

A ithithiit S£Ekithiit A ithithiit
125.1.2. e 94.4.5.6

X ZBIIA == ‘ B , o= BPrlB o v
0o ST R U Emm R, 10.2.0.3

e 7

(ERRERA
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7.VPNAONAT 7 EIERRVPN

REPAERAM VPN g9l : BEFfxEisoN

DNEZAIM X B Y ROPISBENIRIR o Eﬁ%ﬂ 125.1.2 3
X
ShERERIEIRAVEIRAR S

194.4.5.6
N/

E EFEI’%LE?K
= 125423 194, i 56
X101.01m—0 Sy — T T T T 7 = = ¥:10.2.0.3
EERBMN VPN
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7.VPNAONAT 7 EIERRVPN

WELKY intranet F05MEXKY extranet

= ETF TCP/IP MY,

= FERI] A 0 B USRS ARk AR E A VPN X FRAAIEX
W (intranet), ZXR<20i7] A 1 B ER2ER—MIMEIRER,

» A FNEBRIF MR MR EESZAVEIAE FBVPN XFRAFME
M (extranet),

125.1.2.3 194.4.5.6 =
X:10.1.0.1 i b — == — = = — < E Y¥:10.2.0.3
R (ISR VPN) =
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7.VPNAONAT 7 EIERRVPN

iz VPN
» IR VPN (remote access VPN) AJLAEREIMBRaN&R LiaE

NEIMERIFEXK.,

s ESMETRRR TIASEABBRK, MiEEERT PC HLHHY
VPN B4 rIER TR PC HIFIABRIENZ B VPN BHE.,

s SMBR TS5 ANEIEEHNRERARERN, R[RITIBEFHEMEERR
A BBRIAN BRI,
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ke VPN

s IFPA CBIE (T HEINER SRR,

= 1996F123HNESZEESSNEE (ITEYSE MR EFRELM
BIEEITIE) , 1ZMEE1997FHITIBIE,

n 1Z () FBFKREY, 1TEVEENEEEHITEIRAN, ¥R
(EFAMREREE R AR EMEHNERBALGE. 1% EHERE
K, (HUERCFIN AR ESETEH SRR MSE R TEPRIAR.
NRERFBNFNE, AL KAEZSELREKN, 5FZES, 7L
F4-15000cA RIS BB AR, &BOEERTS.
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&t e NAT (Network Address Translation)

s 1994 H,
s EEFETHMNERERIEEAMAREET EZ3E NAT 24, =8 NAT
féﬁﬂ’\]ﬂ%EE%%ﬂqﬁﬂ NATIEEHES, EE20E—BHIIINEREEKIP

s FTEERAANEIIAENERIMRIBERT, #BZE NAT igHa8E
BEAHMEIEE R 2K IP bk, A BEFNEERIER,

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



7.VPNF[NAT 7 2RUEHEHHEENAT
&t e NAT (Network Address Translation)

i7 1P studik

B IP ftbit
192.168.0.3

NAT EEHzRRI TIERIE
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P L FEHRAVIT A

= NEREHL A Rzttt 1P, F1EEXM_EF4)| B BSATAIZRIEEE
iRwineid NAT BEH2S.

= NAT ERHESEEURIRAYIRIEIL IP, Beiip e Batill P , FHEEE
HREERICREINATHENIEE SR, BRIMBIL IPy (RISAZE, AER
e ISEESTR

= NAT BSHESIREIEAN B RRIFNEWERAT, FIEHERAVERELE
2 P M EAYEUER PG .

= TRIE NAT 3515R, NAT IH=F BRI 1P 5#89 IP, , &
LEERZRIREEE A,
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7. 2EEHBEEEIENAT

P L FEHRAVIT A

= EAREENSHMEBENIESERT, NATERES EAETRIRMBIEG:

BTN SRt SRERIIER/IE kit
HAT KA. SRERIMUE, FEDtbirE R AR

NATI I EE TR EE 61
F51E] FE |BBYIPHbiE THY P
H iR 1Pt 192. 168. 0. 3 172.38.1.5
A Hay1pithit 172.38.1.5 192.168.0.3
tH IR IPHbIE 192. 168. 0. 7 172.38.1.6
A EL:pis: bl 172.38.1.6 192. 168. 0. 7
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£ ) FEE

= 2 NAT BEHEEEE n N2k IP HbBltAY, ERMARSEILARR
B n SETURARIEERM., X LAFETRMARSHERNE
H, FeiifER NAT RHFEIREERIZIX IP HBlr,

= BT NAT ERHSRHIBEYEE MR EL A,

s THMREBNENAREFTRIRSAH, RAEKRMN ERIEFTTAS
T FMRBIBRSS SR HARSS.

NATE 48 EXHITRPE
oM A FERAHTER E X M
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izt Sim S5 NAPT

= NTENIEMCEF A NAT EREes EREEIPHELE, IEE R
NAT &Z#FiCizmENROSHFIA L, XEMATLUESNMEEG
AbERER R, HEH— NAT IRHBEE FRYLER IP Hellk, A
B LA EBTFIEEAM_ERABENH TES.

» EAIROSAY NAT DERILEibi 5igOSEENAPT (Network
Address and Port Translation), MAMERwmEASE NAT FLAUMK
&89 NAT (traditional NAT),
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p &b Sim [ S4E# NAPT

= NAPTIEEHEMAARAYE IP ik, #iEimAREERNSIK P tbllt,
(EXHEENATRARN TCP w5 (AEHEREEAR) , NEEEs
AEFRIROS,

= 3 NAPT IEHESIEIN BEAM&ZRAINZRT, FaTLAM IP #0ER

HIZL

Eab o xHiEmENROS, ARREAERNENKROS, A

NAPT 3&1R R B IEFBHY B RYEA,
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I Sim1S55H NAPT

NAPT ithhit5EiR2E 6]

F 8] B |HBYIPHEHEFE S RV PR O S
& | IREIPHbLE: TCPIRI®R O 192. 168. 0. 3:30000 172. 38. 1. 5:40001
H | JRIPHBLE: TCPIRI%H O 192. 168. 0. 4:30000 172. 38. 1. 5:40002
A | BayIptbit: TcPEHER O 172. 38. 1. 5:40001 192. 168. 0. 3:30000
A | BayIptbit: TcPEHER O 172. 38. 1. 5:40002 192. 168. 0. 4:30000
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