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1 Cisco

LB 1 BRFERHRE R AL TRE

\

£, 2 NREIMEATEE , BA" no ”

\|

% Please answer 'yes' or 'no’.
Would you like to enter the initial configuration dialog? [yes/no]: no

ANERIEFE T YES , AJLAER “ctrl+c"[EFE CLI FE

SR, 3 HARFPRL , ERFRIVTEA "enable” | ENFGFRUEIV

\|

Router>enable
Router#

\

R4 ERUEU TR “disable” , BIFIFFER

Router#tdisable
Router>

L85 EAPET WA "en” BN, AILABRIRFRSA—FRFILL "en” FFLAYEE

\

< (RA enable —)

Router>en?
enable

LR 6 ERAFIRIUT A “en” \BIET "Tab" §# , AILIBEIRFEIFaSHES enable

Router>en //3E T Tab $#

Router>enable

L] 7 HNFURD

\

Router>enable
Router#



B 8 ERFIUER THIN “configure terminal” , AL SR EEL

Router#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#

LR EEBEERIVT , WA "exit” , EEKHHURL

Router(config)#exit
Router#

T}, 10 ERUENT |, RiEFEA "Tab” 2, R "configure terminal” , HAZE
B EE

Router#conf //3E T Tab 2
Router#configure t / /G BEhEA configure , SAFHIA t

Router#configure terminal //B&T Tab ##, #P2A terminal

LR 11 E2REERIVT , WA exit” , BRIEAAUEI

Router(config)#exit
Routert#

SR 12 EEUEIVT | (M exit a5, RASRIRIEEFRE

Router#texit
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1A RL IS SITRE

Ni}

2 A RL BB EED

\r

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#

98 3 : {#F8 hostname < , IRERAFNFENZ

Router(config)#hostname R1
R1(config)#

LB, 4 0 A\ R2 FUapATHE , MRBIMLATEE , BWA" no ”

% Please answer 'yes' or 'no’'.
Would you like to enter the initial configuration dialog? [yes/no]: no

5 HA R2 P2 BEEER

\

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#

£ 6 IRE R2 FIENZ

Router(config)#hostname R2
R2(config)#

11



FIR 7 A R1AY FastEtherneto/o Z[ ( WNERIEH FastEtherneto/o , MHAN

Etherneto/0 ), BicE& IP ihlE)g 192.168.1.1 , #REA 255.255.255.0 , HFEEO

R1(config)#interface FastEthernet 0/0
Rl1(config-if)#ip address 192.168.1.1 255.255.255.0
R1(config-if)#no shutdown

R1(config-if)#exit

FIR 8 : A R2 B9 FastEtherneto/0 Z[ ( W1ERI®A FastEtherneto/o , MFHAN

Etherneto/0 ), ECE IP it/ 192.168.1.2 , #&AS 255.255.255.0 , HAFBEEO

R2(config)#interface fastEthernet 0/0
R2(config-if)#ip address 192.168.1.2 255.255.255.0
R2(config-if)#no shutdown

R2(config-if)#exit

B9 HE RLAYELIAT | A Fae/e ( Bf Ee/0 ) AYIRERZ UP

Rl#show ip interface brief

Interface IP-Address OK? Method Status Protoco]
FastEthernet0/0 192.16&8.1.1 YES manual up up
FastEthernet0/1 wunassigned YES unset administratively down down

BURFAINEZRIZ RSB A GESA R, REEE FastEtherneto/0 ( B Etherneto/0 ) Fi

ALY, BftiORBRRL

T 10 : 188 R2AVEIRE | FRIA Fao/0 (8 Ee/0 ) AUIRESZ upP

R2#zhow 1ip interface brief

Interface IP-Address O0OK? Method Status Protocol
FastEthernet0/0 192.168.1.2 YES manual up up
FastEthernet0/1 unassigned YES unset administratively down down
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1% 11: {5 show protocols , tBAILAMEZORES

Rl#show protocols
Global wvalues:
Internet Protocol routing is enabled
FastEthernet0/0 is up, line protocol is up
Internet address is 192.168.1.1/24
FastEthernet0/1 is administratively down, Tline protocol is down

£ 12 . ERL £, A ping 85 , WIKBESF] 192.168.1.2 (R2 ) BEIRERE

Rl#ping 192.168.1.2
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.2, timeout is 2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max =1/1/1.ms

"IRAR R ping BRI THEMN (BE ping | )RR ping BFIAEEIENL

REFE R ping , JEESHME—IE". " , FESHI 1",

13



3 cisco show

1A RL IS SITRE

Ni}

LB, 2 : {5 show version ip< , INERHIBERFZRRAER

\

R1l#show version

Cisco IOS Software, 3700 Software (C3745-ADVIPSERVICESK9-M), Version 12.4(3c),.RELEASE
SOFTWARE (fcl)

Technical Support: http://www.cisco.com/techsupport

Copyright (c) 1986-2006 by Cisco Systems, Inc.

Compiled Fri 06-Jan-06 20:32 by alnguyen

ROM: System Bootstrap, Version 12.2(8r)T2, RELEASE SOFTWARE. (fcl)

R1 uptime is 5 minutes
System returned to ROM by power-on
System image file is "flash:c3745-advipservicesk9-mz.124-3c.bin"

This product contains cryptographic features.and.-is subject to United
States and local country laws governing import, export, transfer and
use. Delivery of Cisco cryptographic/products does not imply
third-party authority to import, export, distribute or use encryption.
Importers, exporters, distributors and users are responsible for
compliance with U.S. and{local country laws. By using this product you
agree to comply with .applicable laws and regulations. If you are unable
to comply with U.Ssand\local laws, return this product immediately.

A summary of .U.S..laws governing Cisco cryptographic products may be found at:
http://wwwscisco.com/wwl/export/crypto/tool/stqrg.html

If you. require further assistance please contact us by sending email to
export@cisco.com.

Cisco 3745 (R7000) processor (revision 2.0) with 243712K/18432K bytes of memory.
Processor board ID JPE©820104T

R7000 CPU at 350MHz, Implementation 39, Rev 3.3, 256KB L2, 2048KB L3 Cache

2 FastEthernet interfaces

2 Serial(sync/async) interfaces

DRAM configuration is 64 bits wide with parity disabled.
151K bytes of NVRAM.

14



62720K bytes of ATA System CompactFlash (Read/Write)

Configuration register is 0x2102

R1#

[ : RIS D BIRR A ?

12 3 : {FFH show ip interfaces brief MEIZE[IIRESHIE

Rl#show ip interface brief
Interface IP-Address o0OK? Method Status
FastEthernet0/0 192.165.1.1 YES manual up

Protocol
up

FastEthernet0/1 unassigned YES unset administratively down down

B 4 : {HF8 show protocols IEERZIKSHIE

Rl#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet0/0 is up, line protocol is up
Internet address 1is 192.168.1.1/24
FastEthernet0/1 is administratively down, line protocol is down

[AJ8X : show ip interface brief # show protocols BRHIEEBHAXE]?

5 :  show running-config 8B HRNEITRIECE S

R1l#show running-config
Building configuration...

Current configuration : 709 bytes

!

version 12.4

service timestamps debug datetime msec
service timestamps log datetime msec
no service password-encryption

!

hostname R1

!

boot-start-marker

15



boot-end-marker

!

no aaa new-model

|

resource policy

!

ip subnet-zero

ip cef

!

|

interface FastEtherneto/@
ip address 192.168.1.1 255.255.255.0
duplex auto

speed auto

!

interface Seriale@/e
no ip address
shutdown

no fair-queue

!

interface FastEtherneto/1
no ip address
shutdown

duplex auto

speed auto

!

interface Seriale/1
no ip address
shutdown

!

ip classless

!

!

ip http senver

no ip http. secure-server
!

control-plane

!

line con ©

line aux ©

line vty 0 4

end

16



4

S, 1:ERL L, {#F copy % , (RFECE

R1l#copy running-config startup-config
Destination filename [startup-config]? ¥&T "[EIFE" #

Building configuration...
[OK]

I 2 {FFH show startup-config % , MEERFENEEXE , £ &I running-config
R—iE—tF

R1l#show startup-config

Using 709 out of 155640 bytes

!

version 12.4

service timestamps debug datetime msec
service timestamps log datetime msec
no service password-encryption

I

hostname R1

!

boot-start-marker
boot-end-marker

!

!

no aaa new-model

!

resource policy

!

ip subnet-zero

ip cef

!

interface FastEtherneto/o
ip address 192.168.1.1 255.255.255.0
duplex auto

speed auto
!

interface Serialo/e
no ip address

17



shutdown

no fair-queue

!

interface FastEtherneto/1
no ip address
shutdown

duplex auto

speed auto

!

interface Seriale/1
no ip address
shutdown

!

ip classless

I

|

ip http server

no ip http secure-server
!

!

control-plane

I

!

line con ©

line aux ©

line vty 0 4

!

I

end

B3 fER2 Lk [ (FR write SR FECE

R2#write
Building. configuration.. [OK]

FIR 4 KB R2 B9 startup-config , BEEERIRSE R2 B9 running-config FHIAR

Rl#show startup-config

Using 709 out of 155640 bytes
!

version 12.4

18



service timestamps debug datetime msec
service timestamps log datetime msec
no service password-encryption

I

hostname R2
I

boot-start-marker
boot-end-marker

I

!

no aaa new-model

!

resource policy

!

ip subnet-zero

ip cef

!

I

!

interface FastEtherneto/0
ip address 192.168.1.2 255.255.255.0
duplex auto

speed auto

!

interface Seriale@/e
no ip address
shutdown

no fair-queue

!

interface FastEthernetd/1
no ip address
shutdown

duplex auto

speed auto

!

interface Seriale/1
no ip address
shutdown

!

ip classless

!

!

ip http server

no ip http secure-server
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1
control-plane
!

!

line con ©
line aux ©
line vty 0 4
!

!

end
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FIR 1 : (HH erase ap% , i5X R1 B startup-config

Rl#erase startup-config
Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]

B TEE

[OK]
Erase of nvram: complete

$I 2 : {#HH reload HYEFRL

R1l#reload
System configuration has been modified. Save? [yes/no]: /ho

/ /ANERHINXNRIR) |, 156 NO

Proceed with reload? [confirm] //}&TFREIZEHE

LR, 3  FEFRINER , FRILERER | 2BZILITRE | 1wE R1 BECERZTHY (401514 )

\|

--- System Configuration Dialog ---

Would you like to enterthe initial configuration dialog? [yes/no]:

% Please answer 'yes' or. 'no'.

FIB 4 EZF R2 B startup-config HER , FR2 tHEIFIHZE

\

R2#erase startup-config
Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]

ETEE

[OK]
Erase of nvram: complete

R2#reload
21



System configuration has been modified. Save? [yes/no]: no

/ /ANREIUXMER | & NO

Proceed with reload? [confirm] //#& FREIZEHE

.................
.................

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no}]:

% Please answer 'yes' or 'no’'.

oooooocoooooooooooooooooooooooooooooooooooOOOjgzj_\’igg%&oooolooooo0.0ooooooooooooooooooooooooooooooooooooooo
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E2EE console FHIGHNZEG
EIRECE VTY RIS
ERIRH=SI N ERECE
EiRIRHRE SN EERIR S
ERRAREES TR
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$T] 1 EFTBKHEE L (R1, R2, R3) , SCHELATHRIE

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

LR 2 FIHSRERR , BEHE—MER , RBRHRELRSRIH RE

\|

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:

24



£, 1 ZERE R NmSTRE

\|

LB 2 - HILATRER |, &% "NO" , EAGSTT

\|

% Please answer ‘'yes' or 'no'.
Would you like to enter the initial configuration dialog? [yes/no]: no

Press RETURN to get started!

£, 3 HAEBRERD , BEEETIRIRL

Router>enable

Router#configure terminal

Enter configuration commands, one per line. /End with-CNTL/Z.
Router(config)#hostname R1

Rl(config)#

T4 N FastEtherneto/o ( WI5R;&\ FastEtherneto/o , NN Etherneto/o), L

B 1P 8 192.168.1.1 , #f9/4 255.255.255.0 , FFIFHEO

R1(config)#interface FastEthernet 0/0
R1(config-if)#ip address 192.168.1.1 255.255.255.0
R1(config-if)#no shutdown

R1(config-if)#exit

LS D HAR S TRE , BEEFVIE R2

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R2

25



£ 6 : N FastEtherneto/0 ( WNER&H FastEthernetd/0 , MFH N Etherneto/0 ), B

B 1P 8 192.168.1.2 , #5839 255.255.255.0 , FFIFHEO

R2(config)#tinterface fastEthernet 0/0
R2(config-if)#ip address 192.168.1.2 255.255.255.0
R2(config-if)#no shutdown

R2(config-if)#exit

TR 7 HEHARIPIGSITHRE , BEEEFHA RS

\

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R3

IR 8 : H FastEtherneto/o ( W1ER/RH FastEtherneto/0 , NiH Etherneto/o ),

B IP /9 192.168.1.3 , #2/ 255.255.255.0 , FFIFFEO

R3(config)#interface fastEthernet /0
R3(config-if)#ip address 192.168.1.3 ,255.255.255.0
R3(config-if)#no shutdown

R3(config-if)#exit

LR 9 198 3 /IHIEAVEOINSHIER | #BIRIEOR Line-Protocol BIRESE "UP” , I1R
32 OFB ( no. shutdown ) BIERT , Line-Protocol 2 "Down” , IBBiZiZEOMNEYsH

(B |, B PREN AR

Rl#show protocols //show ip interface brief FZEREAR—I

Global values:
Internet Protocol routing is enabled
FastEthernet0/@ is up, line protocol is up
Internet address is 192.168.1.1/24
Seriale/@ is administratively down, line protocol is down

FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down
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R2#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet0/0 is up, line protocol is up
Internet address is 192.168.1.2/24
Seriale/@ is administratively down, line protocol is down

FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down

R3#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet0/0 is up, line protocol is up
Internet address is 192.168.1.3/24
Seriale/@ is administratively down, line protocol is down

FastEthernet@/1 is administratively down, line protocol.is down
Serial@/1 is administratively down, line protocol is down

LB 10 : (£ ping , Wizl 3 SIRHSFAIEREEN | BHHR 3 SIRH[ZEEREEEERE

Rl#ping 192.168.1.2
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.2, timeout is 2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/1 ms

Rl#ping 192.168.1.3
Type escape sequence -to. abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.3, timeout is 2 seconds:

Success rate-is 8@.percent (4/5), round-trip min/avg/max = 1/1/4 ms

R2#ping<192.168.1.3
Type “escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.3, timeout is 2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/4 ms

208 : 924 R3 AFMGL ?
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2 console

L£E1 HARLAISITRE , FH exit a5, XX R1 BY console B

\

Rl#texit

R1 con@ is now available

Press RETURN to get started.

HB 2 BXIETEZE , KIALUEREHA RLAIFAFEREL | S R1AY console REZEFHN
B, (EAIRFPEALUEAN R1 BIES1T

Press RETURN to get started.

R1>

\|

£ 3 HA RL N2 BEERED

R1>enable

Rl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Rl(config)#

4 : {HF line console 0, #A console RTERIETRIRT

R1(config)#line console ©
R1(config-line)#
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5 : {HF password g% , /J console EIRFCERRT

\

R1(config-1line)#password lab

$E 6 : {EF login g% , FF/g console SIEANAUEAH

\

R1(config-line)#login

12 7 : [@F R1 FUSAUER,

R1(config-line)#end
R1#

I 8 : {FH exit X[F] console BEIESE

Rittexit

R1 con@ is now available

Press RETURN to get started.

LB 9 BUEREE , KU HI T MNEZRBRER  ZH3E lab , WIAEREZ

R1 NErS1THRE. IR EREZEHRFZ8EHEN RL RIGSITRE
Press RETURN to get started.

User Access Verification

Password: /BN lab , (BERASEREMNNZER
R1>

N
B

v}
6.

N



B 1 HARLEBERERN

\

R1>enable

Rl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R1(config)#

FR 2 EEREERIAT , SRR | FHRKEMRER , AF&2E yangbang |, B8
ccna

R1(config)#username yangbang password ccna
R1(config)#

S 3 B console EEFE , (£ login local aAy<ITE AP RIAIEGREIAIL ( B
H=r=BHERRER B L OIZENAEFRTES)

R1(config)#line console ©
R1(config-line)#login local
R1(config-line)#

LR 4 [EENFURTS , FERA exitiBEH

R1(config-line)#end
Rl#texit

R1 con@ is now available

Press RETURN to get started.
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LR B TEE , 2 -FB2MANAPE | ARBA "yangbang” , BIRNBAE |, B
A "ccna” FAEEHA R1 BUap<S1THRMEL
User Access Verification

Username: yangbang

Password: / /8N ccna |, IFREE

R1>
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4 VTY R2

FR 1 EEEA RLIET telnet ER R2 , KMELEERHY

R1>telnet 192.168.1.2
Trying 192.168.1.2 ... Open
Password required, but none set

[Connection to 192.168.1.2 closed by foreign host]
R1>

S, 2 1 A R2 FUap1T5HRE , FAHNGIEL

\|

R2>enable

R2#configure terminal

Enter configuration commands, one per line. End with CNTL/Z:
R2(config)#

T3 HAR2H Line vty 0, {F no login @<, XA VTY BUIAIENLH , 2EHAIAR

FEHA VIYe BT , EARIAILLEZHAN

R2(config)#line vty ©
R2(config-line)#no login
R2(config-line)#

FR 4 . BIRER RV telnet B R2 , KIMIMESTLABINE R R2

R1>telnet 192.168%1.2
Trying 1920168.2.2 ... Open
R2>

1209 - tbASA R3 BR , AHAARTLL?
£ 5 ;B R1 X R2 B telnet BR

R2>exit
[Connection to 192.168.1.2 closed by foreign host]
R1>
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$I 1 BRI RIPSGSTRE

T2 HANEBEERT , CIERFS yangbang , 39 ccna

\|

R3>enable

R3#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R3(config)#username yangbang password ccna

R3(config)#

SE3 A vive B4 (35 MNEMSETR ), FHEX 5 MEEIUERERALETLE] | fERZEER
TEEEIAILE

R3(config)#line vty 0 4
R3(config-line)#login local
R3(config-line)#exit

R 4 : 5 R1 70 R2 IZFEEREIR3 , MARPEFIEBRRE , AILER

R1>telnet 192.168.1.3
Trying 192.168.1.3 ... .Open

User Access Verification

Username:. yangbang

Password: / /5N ccna

R3>

R2>telnet 192.168.1.3
Trying 192.168.1.3 ... Open

User Access Verification
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Username: yangbang
Password:
R3>

£ 5 . £ R3 LfFEFE show users , I8EIETEER R3

\

R3#show users

Line User Host(s) Idle Location
* B con B idle geg:0e:00
66 vty @ yangbang  idle ge:e1:48 192.168.1.1
b7 vty 1 yangbang  idle gg:08:58 192.168.1.2
Interface User Mode Idle Peer Address

£, 6 : £ R3 LfEA clear 85% , 15 R1 FNERKH]

\|

R3#clear line vty ©
[confirm]

[OK]

R3#

L] 7 ERL, BERIR3 AEERKAT

R3>
[Connection t0:192.168.1.3 closed by foreign host]
R1>

\

S 8 1 TER3 LIt R2 RUERE KR | IR SIA/SERISEIE

R3#clear line vty 1
[confirm]

[OK]

R3#
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£, 1 HARLISSITHRE | B enable HNFFRUE |, HEHRBEAIBRE!

\

Ri1>enable
R1#

LB 2 HANEBEERT , F/ enable password dp S BIFEBANXAVEFNERSA cisco

Rl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R1(config)#enable password cisco

R1(config)#

£, 3 [EENFURD , BEA disable RIZIAFELL

\|

R1(config)#exit

Ri#tdisable //IXBAE(ER exit, exit £X[] console jEiE

R1>

B 4 =i enable 3%, EAFFRUERAY |, IRBAE |, BIA cisco [FRIAFENIFN
=
R1>enable

Password:
R1#

H$UR 5 KE running-config , &I enable password cisco , IHBBZIE= B2

R1l#show running-config
Building configuration...

Current configuration : 792 bytes
!
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version 12.4

service timestamps debug datetime msec
service timestamps log datetime msec
no service password-encryption
!

hostname R1

!

boot-start-marker
boot-end-marker

!

enable password cisco

!

no aaa new-model

!

resource policy

!

ip subnet-zero

ip cef

!

|

!

username yangbang password @ ccna // "0" FTERANEB

I

I

!

interface FastEtherneto/o
ip address 192.168.1.1 255.255.255.0
duplex auto

speed auto

!

interface Seriale/e@

no ip address

shutdown

no fair-queue

!

interface FastEtherneto/1
no ip address

shutdown

duplex auto

speed auto

!

interface Seriale/1

no ip address
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shutdown

!

ip classless

!

!

ip http server
no ip http secure-server
!

!
control-plane
!

!

line con ©
password lab
login local
line aux ©
line vty 0 4

!

I

end
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B 1 HARLEBERERN

\

Rl#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
R1(config)#

£ 2 . {FH enable secret ApS BB IENERS /Y ciscol23

\|

R1(config)#enable secret ciscol23

£ 3 . [FEIBFERER

\|

R1(config)#exit
Rl#tdisable
R1>

$E 4 SENEUED  MEBN cisco BERIRERAT , i cisco123 AEH , iBEA
SRR T BRI RS

Ri1>enable

Password: //8IN cisco , iSBH

Password: //5IN ciscol23 , BEH NN

R1#

£, 5 lE running-config , RIWFE SN ES—RRBALIFRT | RBBHIIERE T

R1l#show running-config
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Building configuration...

Current configuration : 839 bytes

!

version 12.4

service timestamps debug datetime msec
service timestamps log datetime msec
no service password-encryption

!

hostname R1

!

boot-start-marker

boot-end-marker

!

enable secret 5 $1$LFnP$YBmgj6Zsso.md7wupXnzFe@

enable password cisco
I

no aaa new-model
|

resource policy
I

ip subnet-zero
ip cef
!

cooo

cooo

cooo
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8 0x2102  0x2142

IR 1 5 R1 FUSECESFEER 0x2142

R1(config)#config-register 0x2142

LB, 2 : (/7 R1AYECE

R1(config)#exit

R1#wri

Rl#write

Building configuration...

$I® 3 EERL

Ril#treload

Proceed with reload? [confirm] //3 & TR[EIZE

TR 4 FRIEGRE BRI TIATRER RIAIE R TR TSEEIRT | 1728 0x2142

SfEREHSSEIRT , M startup-config INEEE

Cisco 3745 (R7000) processor (revision 2.0) with 243712K/18432K bytes of memory.
Processor board ID.JPE0820104T

R7000 CPU_.at 350MHz, Implementation 39, Rev 3.3, 256KB L2, 2048KB L3 Cache

2 FastEthernet interfaces

2 Serial(sync/async) interfaces

DRAM configuration is 64 bits wide with parity disabled.

151K bytes of NVRAM.

62720K bytes of ATA System CompactFlash (Read/Write)

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]:
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IR 5 5 R2 PIECE S FESERCE I 0x2102

R2#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
R2(config)#config-register 0x2102

$B 6 : (RF R2 NECERF

\

R2#write
Building configuration...
R2#

IR 7 EBEER2

R2#reload
Proceed with reload? [confirm]

TR 8 FR2EFREG . AJLERIRNFNANAREGRN "R2" , RAESRIRIEE
WIRFFINEREER 7, ox2102 R(RISEHESEaIATIIEL startup-config

Press RETURN to get started!

R2>

B, 9 : F show version , 188 R2 NECESFe5E

R2#show version

Cisco I0S Software, 3700 Software (C3745-ADVIPSERVICESK9-M), Version 12.4(3c), RELEASE
SOFTWARE (fcl)

Technical Support: http://www.cisco.com/techsupport

Copyright (c) 1986-2006 by Cisco Systems, Inc.

Compiled Fri 06-Jan-06 20:32 by alnguyen

ROM: System Bootstrap, Version 12.2(8r)T2, RELEASE SOFTWARE (fcl)

41



R2 uptime is 2 minutes
System returned to ROM by reload
System image file is "flash:c3745-advipservicesk9-mz.124-3c.bin"

This product contains cryptographic features and is subject to United
States and local country laws governing import, export, transfer and
use. Delivery of Cisco cryptographic products does not imply
third-party authority to import, export, distribute or use encryption.
Importers, exporters, distributors and users are responsible for
compliance with U.S. and local country laws. By using this product you
agree to comply with applicable laws and regulations. If you are unable
to comply with U.S. and local laws, return this product immediately.

A summary of U.S. laws governing Cisco cryptographic products may-be-found at:
http://www.cisco.com/wwl/export/crypto/tool/stqrg.html

If you require further assistance please contact us by sending email to
export@cisco.com.

Cisco 3745 (R7000) processor (revision 2.0) with 243712K/18432K bytes of memory.
Processor board ID JPE©8071103

R7000 CPU at 356MHz, Implementation 39,/ Rev. 3.3, 256KB L2, 2048KB L3 Cache

2 FastEthernet interfaces

2 Serial(sync/async) interfaces

16 ISDN Basic Rate interfaces

DRAM configuration is 64 bits.wide with parity disabled.

151K bytes of NVRAM.

62720K bytes of ATA System CompactFlash (Read/Write)

Configuration register is 0x2102

1RI0)  TESCRRMZSIAE T |, SFRENIZE 0x2102 KR 0x2142 ?
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$T] 1 EFTBKHEE L (R1, R2, R3) , SCHELATHRIE

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

LR 2 FIHSRERR , BEHE—MER , RBRHRELRSRIH RE

\|

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

£, 3 : BEREIFFAHAN ( Sw1 F0Sw2 ), SChE—T#E(E

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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TR 1 BEREIRMA swl IS TRE

\|

T2 ®APERT |, £ enable NSRS,

\|

% Please answer ‘'yes' or 'no’.

Would you like to enter the initial configuration dialog? [yes/no]: n

Press RETURN to get started!

Switch>enable
Switch#

LT3 EEFUEILUT |, 8 configure terminal IHAZBEEERET

Switch#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Switch(config)#

H£B 4 FLBEEEED T , 8 interface fastetherneto/1 , #HA\ Fao/1 B EE

Switch(config)#interface fastEthernet 0/1
Switch(config-if)#

£, 5« (EAexit BIEIBFED

\|

Switch(config-if)#exit
Switch(config)#

£ 6 : B exit EENFRURL

Switch(config)#exit
Switch#
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L], 7 : A disable EEIAFER

Switch#tdisable
Switch>
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LB 1 HNTRA sw1 fIas1THRE [ HENRUEIU

\

Switch>enable
Switch#

H$UR 2 : (i erase startup-config ipdiElrEaIER B4

Switch#erase startup-config

Erasing the nvram filesystem will remove all configuration files! ‘Continue? [confirm]
[OK]

Erase of nvram: complete

Switch#

U8 3 : (i delete vlan.dat #p$iERR vlan HERESE

Switch#delete vlan.dat
Delete filename [vlan.dat]?
Delete flash:vlan.dat? [confirm]

%Error deleting flash:vlan.dat (No such file or directory)

/ /9N vlan.dat EHRMFRY., NSHIIXMER | iIRKEMEAE ™Y

Switch#t

B 4 : {FF reload S EFRIEA

Switch#reload
System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm] X FEIE

\|

£, 5 | FRIERRE , BRI NMER , RRREER T IRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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3 show

R 1 R HIRTRPIERE N, BEREHEAGSITRE
Would you like to enter the initial configuration dialog? [yes/no]: no

Would you like to terminate autoinstall? [yes]: X FEIZE

Press RETURN to get started!

S, 2 1 NIRRT

\|

Switch>enable
Switch#

LI, 3 1 fEM show version ap< , AJLMREIHRIFEHRAESE

Switch#show version

Cisco I0S Software, €3550 Software (C3550-IPSERVICESK9-M), Version 12.2(44)SE3, RELEASE
SOFTWARE (fc2)

Copyright (c) 1986-2008 by Cisco Systems, Inc.

Compiled Mon 29-Sep-08 01:21 by nachen

Image text-base: 0x00003000, data-base: Ox012A7BBS8

ROM: Bootstrap programwis C3550 boot loader

Switch uptime. is'\3 minutes
System returned to ROM by power-on
System ‘image\ file is "flash:/c3550-ipservicesk9-mz.122-44.SE3.bin"

This product contains cryptographic features and is subject to United
States and local country laws governing import, export, transfer and
use. Delivery of Cisco cryptographic products does not imply
third-party authority to import, export, distribute or use encryption.
Importers, exporters, distributors and users are responsible for
compliance with U.S. and local country laws. By using this product you
agree to comply with applicable laws and regulations. If you are unable
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to comply with U.S. and local laws, return this product immediately.

A summary of U.S. laws governing Cisco cryptographic products may be found at:
http://www.cisco.com/wwl/export/crypto/tool/stqrg.html

If you require further assistance please contact us by sending email to
export@cisco.com.

Cisco WS-C3550-24 (PowerPC) processor (revision HO) with 65526K/8192K bytes of-memory.
Processor board ID CATO716X07A

Last reset from warm-reset

Running Layer2/3 Switching Image

Ethernet-controller 1 has 12 Fast Ethernet/IEEE 802.3 interfaces

Ethernet-controller 2 has 12 Fast Ethernet/IEEE 802.3 interfaces

Ethernet-controller 3 has 1 Gigabit Ethernet/IEEE 802.3 interface

Ethernet-controller 4 has 1 Gigabit Ethernet/IEEE.802.3 interface

24 FastEthernet interfaces
2 Gigabit Ethernet interfaces

The password-recovery mechanism is enabled.
384K bytes of flash-simulated NVRAM.

Base ethernet MAC Address: 00:0C:CE:40:B2:00
Motherboard assembly number: 73-5700-10
Power supply part number: 34-0966-02
Motherboard serial number:\ CATO71506AA
Power supply serial number: LITO709011D
Model revision<humber: HO

Motherboard . revision number: A

Model number: WS-C3550-24-EMI

System ‘serial number: CATO716X07A
Configuration register is ©Ox10F

[ : ABMRCHIRE D A T4 ?
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B, 4 : {#FH show interface status , AILIEZIFMEEOMNIKSIIFR ( BAEZAIIIE
FEETEEXE , BB RINATREEAERE )

Switch#show interfaces status

Fort MName Status Vlan Duplex Speed Type

Fag/1 connected 1 a-full a-1808 18/188BaseTX
Fag/2 connected 1 a-full a-166 18/18B8BaseTX
Fag/3 connected 1 a-full a-1680 18/188BaseTX
FaB/4 connected 1 a-full a-1808 18/188BaseTX
Fa@/5 notconnect 1 auto auto 18/188BaseTX
Fag/6 notconnect 1 auto auto 18/188BaseTX
Fag/7 notconnect 1 auto auto 18/188BaseTX
Fag/8 notconnect 1 auto auto 18/188BaseTX
Fag/9 notconnect 1 auto auto 18/188BaseTX
Fag/16 connected 1 a-half a-16 18/18B8BaseTX
Fag/11 notconnect 1 auto auto 18/188BaseTX
FaB/12 notconnect 1 auto auto 18/188BaseTX
Fag&/13 notconnect 1 auto auto 18/188BaseTX
Fag/14 notconnect 1 auto auto 18/188BaseTX
FaB/15 notconnect 1 auto auto 18/188BaseTX
Fag/16 notconnect 1 auto auto 18/188BaseTX
Fag/17 notconnect 1 auto auto 18/188BaseTX
FaB/18 notconnect 1 auto auto 18/18B8BaseTX
Fag&/19 connected trunk a-full a-1680 18/188BaseTX
FaB/28 connected trunk a-full a-1808 18/188BaseTX
Fad&/21 notconnect 1 auto auto 18/188BaseTX
Port MName Status V1an Duplex Speed Type

Fag/22 notconnect 1 auto auto 18/188BaseTX
Fag/23 connected trunk a-full a-180 18/188BaseTX
Fag/24 connected trunk a-full a-166 18/18B8BaseTX
Gig/1 notconnect 1 auto auto unknown
Gig/2 notconnect 1 auto auto unknown
Switch#

#I& 5 : ] show running-config BJLABEIRIRHEIE THEE

Switch#show running-config
Building configuration...

Current configuration : 2123 bytes

!

version 12.2

no service pad

service timestamps debug datetime msec
service timestamps log datetime msec
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no service password-encryption
!

hostname Switch

!

!

no aaa new-model

ip subnet-zero

!

!

spanning-tree mode pvst
spanning-tree extend system-id
!

vlan internal allocation policy ascending
!

interface Vlanl
no ip address
shutdown

!

ip classless

ip http server
ip http secure-server
!

I

!

control-plane

!

!

line con ©

line vty 515

I

end
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4 vlan

L1 N sw1 NEBEEERR

\

Switch>enable

Switch#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Switch(config)#

I8 2 : {FH hostname BSIEETHIRE A SW1

\|

Switch(config)#hostname SW1
SW1(config)#
£ 3 GliE— vlan, vlan 57100, BFN “SALES’

SW1(config)#vlan 100
SW1(config-vlan)#name SALES
SW1(config-vlan)#exit
SW1(config)#

LB 4 [EENFEURT

SW1(config)#exit
SW1#
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I 5 : & show vlan brief ©p% , #& vlan ZIEZE , HiHEIA vlianioe

SWl#show vlan brief

VLAN MName Status Ports

1 default active FaB/1, Fa@®/2, Fa®/3, FaB/4
Fa®/5, Fa®/6, Fa®/7, Fa@/8
FaB/9, Fa®/10, Fa@/11, Fab/12
FaB/13, Fa®/14, Fa®/15, Fa0/16
FaB/17, Fa®/18, Fa@/21, Fa@/22
Gi@/1, Gid/2

188 SALES active

1882 fddi-default act/unsup
1883 token-ring-default act/unsup
1884 fddinet-default act/unsup
1885 trnet-default act/unsup

LB 6 . HANEBEERT | & vlianiee FYZFREN ~SUPPORTS”

SWl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
SW1(config)#vlan 100

SW1(config-vlan)#name SUPPORTS

SW1(config-vlan)#exit

SW1(config)#exit

SR 7 BIRIEE vlan BUEE |, A vlianiee FURBFREHEN

SWl#show vlan brief

VLAN Mame Status Ports

1 default active FaB/1, FaB/2, Fa®/3, Fad/4
FaB/5, Fa®/6, Fa®/7, FaB/8
Fa®/9, Fa®/18, Fad/11, Fa@/12
Fa®/13, Fa®/14, Fa®/15, Fa@/16
Fa®/17, Fa®/18, Fa®/21, FaB/22
Gie/1, Gie/2

188 SUPPORTS active

1802 fddi-default act/unsup
1883 token-ring-default act/unsup
1884 fddinet-default act/unsup
1885 trnet-default act/unsup
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\

SWil#configure terminal

Enter configuration commands, one per line.

SW1(config)#no vlan 100
SW1(config)#texit
SW1#

IR 8 HAZBEEEL | 15 vlanieoe kR

End with CNTL/Z.

L9 18E vian FUERE |, HIA vlianiee BHMIER

SWl#show vlan brief

VLAN Name

1 default

1882 ftddi-default

1883 token-ring-default
18084 fddinet-default
1885 trnet-default
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active

act/unsup
act/unsup
act/unsup
act/unsup

Fa®/1, Fa@/2, FaB/3, Fa®/4
Fa®/5, Fa@B/6, Fa®/7, Fa®/8
Fa®/9, Fa@®/10, Fa®/11, Fad/12
Fa®/13, FaB/14, Fa®/15, Fad/16
Fa®/17, FaB/18, Fa®/21, Fa0/22
Gie/1, Gie/2



$E 1 BZR2E R1LIHGSHTRE

% Please answer ‘'yes' or 'no’.
Would you like to enter the initial configuration dialog? [yes/no]: n

Press RETURN to get started!

S 2 FE RLIENR N “R1” [ FHECE Fao/0 BY IP /9 192.168.0:1/24( UNISRIZE Fao/0

\|

NfsEF3 E0/0 )

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R1

R1(config)#interface fastEthernet 0/0

R1(config-if)#ip address 192.168.0.1 255.255.255.0
R1(config-if)#no shutdown

$ 3 BRI R2 W5 STRE

% Please answer 'yes' or..'no'.
Would you like tocenter. the initial configuration dialog? [yes/no]: n

Press RETURN to get started!

IR 4 FLE R2 B9FEHB S “R2" ,HHECE Fao/0 BY IP 79 192.168.0.2/24( U1R&E Fao/0

\

N E0/0 )

Router>enable
Router#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R2
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R2(config)#interface fastEthernet 0/0
R2(config-if)#ip address 192.168.0.2 255.255.255.0
R2(config-if)#no shutdown

$E 5 - ZR1E R3IPHGSITRE

% Please answer ‘'yes' or 'no’.
Would you like to enter the initial configuration dialog? [yes/no]: n

Press RETURN to get started!

ST 6 :FBE R3 IENR N “R3” ,FHECE Fa0/0 BY IP /9 192.168.0.3/24( WIRIZE Fao/0

\|

N{sEF3 E0/0 )

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End-with CNTL/Z.
Router(config)#hostname R3

R3(config)#interface fastEthernet 0/0

R3(config-if)#ip address 192.168.0.3/255.255.255.0
R3(config-if)#no shutdown

\|

LR, 7 (EF ping ap L HIIAINE 3 BIRHRRZARERE. LR SRV ERBARE |
EREX S ERRTE MRS (£, BH=R) HEEREE

Rl#ping 192.168.0.2
Type escape sequence to abort.
Sending"5,\ 100-byte ICMP Echos to 192.168.0.2, timeout is 2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/1 ms

Rl#ping 192.168.0.3
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.0.3, timeout is 2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/4 ms
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R1#

R2#ping 192.168.0.3

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.0.3, timeout is 2 seconds:
Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/4 ms
R2#

\

IR 8 : 1GE R1 AY Fao/e ORYFEMEE , HENXMEOR MAC HEllE ( BEIREEFEE )

Rl#show interfaces fastEthernet 0/0
FastEtherneto/@ is up, line protocol is up
Hardware is Gt96k FE, address is @00f.9657.fddo (bia 000f.9057.+ddo)
Internet address is 192.168.0.1/24
MTU 1500 bytes, BW 100000 Kbit, DLY 100 usec,
reliability 255/255, txload 1/255, rxload.1/255
Encapsulation ARPA, loopback not set
Keepalive set (10 sec)
Full-duplex, 100Mb/s, 10@BaseTX/FX
ARP type: ARPA, ARP Timeout 04:00:00
Last input ©0:00:00, output 00:00:03, output hang never
Last clearing of "show interface” counters never
Input queue: ©/75/0/0 (size/max/drops/flushes); Total output drops: ©
Queueing strategy: fifo
Output queue: 0/40 (size/max)
5 minute input rate 7000 bits/sec, 3 packets/sec
5 minute output rate.@ bits/sec, @ packets/sec
376 packets input, 154470 bytes
Received 366 broadcasts, @ runts, @ giants, @ throttles
@ input errors, © CRC, @ frame, © overrun, © ignored
0 watchdog
@ input packets with dribble condition detected
38. packets output, 4685 bytes, © underruns
@ output errors, 0 collisions, 4 interface resets
© babbles, @ late collision, © deferred
@ lost carrier, © no carrier
@ output buffer failures, © output buffers swapped out
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\

R2#show arp

Address
192.168.0.1
192.168.0.2
192.168.0.3

Protocol
Internet
Internet
Internet

Age (min)

Hardware Addr
2 ©09f.9057.fdde
-  000f.2306.f2c0
2 0008.a3e5.13e0

Type
ARPA
ARPA
ARPA

IR B R2HIARP EF , £FF 192.168.0.1 Y MAC HBHUEFIZETR 8 hEZIAI—E

Interface

FastEtherneto/0
FastEtherneto/o
FastEtherneto/0

IR 10 : 1EMENAY MAC HBHEER | thEFERIRIRAIAY Fae/1 O EH R1 AY MAC H#BiE

SWl#show mac address-table dynamic
Mac Address Table

Vlan Mac Address

0000000

1 000f.2306.12c0O
1 000f.90657. fddo
1 0010.7b36.a5ce

©co0o0o0o000

Type Ports
DYNAMIC Fao/2
DYNAMIC Fao/1
DYNAMIC Fa0/10

Total Mac Addresses for this criterion: 12

SW1#

FIR 11 TEMEH R2(192.168.0:2) KEUELS R1 (1192.168.0.1 ) AUITSTE

1. R2 EREHIEL 192.168.0.1 , S EEHCH

N

3. SWIIEWERIXANEUER | ICEEEEMAYBE R MAC it

4. SWISKEEBCH.

5. SW1SEUEMNEEEOALIEHEERIIRIENA R1
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6 vlan vlan

HE 1 7E SW1 _EBIER 2 4N vlan, v1an10e F] v1an200 , ZFFIFEIA

SW1(config)#vlan 100
SW1(config-vlan)#exit
SW1(config)#vlan 200
SW1(config-vlan)#exit
SW1(config)#

SE2 HANSWLIAIFae/1 O, BizEOBCE N vlaniee A Access &z

SW1(config)#interface fastEthernet 0/1
SW1(config-if)#switchport mode access
SW1(config-if)#switchport access vlan 100
SW1(config-if)#exit

S 3 : (M range <, ERTHEA Fao/2 1 Fao/3 BUEORERD, | BXM MEOBEE N

vlan4 : By Access =0

SW1(config)#interface range fastEthernet @/2 - 3
SW1(config-if-range)#switchport mode access
SW1(config-if-range)#switchport access vlan 200
SW1(config-if-range)t#end

SW1#
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I8 5 : § show vlan brief 5%, #iA vlaniee ] vlan200 , LARFIE(1XEAAYZEO

SWl#show vlan brief

VLAN Name S5tatus Ports

1 default active FaB/4, Fa@®/5, FaB/6, Fad/7
FaB/8, Fa®/9, FaB/18, Fad/11
Fa®/12, FaB/13, Fa®/14, Fa®/15
Fa®/16, FaB/17, Fa®/18, FaB/21
Fa®/22, GiB/1, Gie/2

186 VLANS®1GE8 active Fag/1

288 V0LANG268 active FaB/2, FaB/3
1882 ftddi-default act/unsup

1883 token-ring-default act/unsup

1884 fddinet-default act/unsup

1885 trnet-default act/unsup

$12 6 . BIIAA ping (s SEML, , TAEAIL R2 # R3 Z[AIREEIE , (B R1 LA IE HERH

RRIE(S | A% vian HIEF

R2#ping 192.168.0.3
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.0.3, timeout is

Success rate is 100 percent (5/5), round-trip min/avg/max

R1#ping 192.168.0.2
Type escape sequence.to' abort.
Sending 5, 100-byte ICMP Echos to 192.168.0.2, timeout is

.....

Success rate is.0 percent (0/5)

R1l#ping 192.168.0.3
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.0.3, timeout is

Success rate is @ percent (0/5)
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7 Trunk

TR 1 ERF sw2 NGS1T5HE , BTEEcE | Bifk vian.dat , HER |, HIR sw2 [FZF|
RIRES

Switch>enable

Switch#erase startup-config
Switch#delete vlan.dat

Delete filename [vlan.dat]?
Delete flash:vlan.dat? [confirm]
Switch#reload

Proceed with reload? [confirm]

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:no

TR 2 HELBEEERL , FETEZS88 "sw2”
Switch>enable

Switch#configure terminal

Enter configuration commands, ‘one per line. End with CNTL/Z.
Switch(config)#hostname, SW2

SW2(config)#

98 3 : {#H interface range @p% , A\ Fa0/5-Fa0/23 BUECEIRT, , HXEEOLIERX
17, XL OSLIRPATE

SW2(config)#interface range fastEthernet 0/5 - 23
SW2(config-if-range)#shutdown
SW2(config-if-range)#exit

LT, 4HANFa0/24 O, BiZEOEREN Trunk (WNRFE |, SoiEEii/N802.1q)

SW2(config)#interface fastEthernet 0/24
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SW2(config-if)#switchport trunk encapsulation dotlq //BIBESINIXSEZApSHT

iREE | IRBRZSTHRLRAS s 802. 1q , FREAREBBIBISE 7 , IR , $RE4F ™I

SW2(config-if)#switchport mode trunk
SW2(config-if)#end
SW2#

F18 5 [@Z) SW1 BYRE , £/ interface range 3%, A Fa0/5-Fa0/23 IECEIRT ,

-

FIXEEOSERKE |, XEROSLIRHATE

SW1(config)#interface range fastEthernet 0/5 - 23
SW1(config-if-range)#shutdown
SW1(config-if-range)#exit

LTE 6 AN SW1 Y Fao/24 , BizizOBEN Trunk (WRFE |, STIEETIEE N 802.1q )

SW1(config)#interface fastEthernet 0/24

SW1(config-if)#switchport trunk encapsulation dotlq //RIEEZMINIXSZAn<SHT

ki | IRBRZSHRLASZE S 802. 1q , FREAREBBIRIEE 1 , IR , SRE4E M

SW1(config-if)#switchport mode trunk
SW1(config-if)#end
SW1#

£ 7 1F sW1 BUEUER T, {5 show interface trunk & Trunk KIREVIRES , =

&F "status” BRA “Trunking”

SWilttshow interfaces trunk

Port Mode Encapsulation Status Native vlan
Fae/24 on 802.1q trunking 1

Port Vlans allowed on trunk

Fao/24 1-4094

Port Vlans allowed and active in management domain

Fao/24 1,100,200
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Port Vlans in spanning tree forwarding state and not pruned
Fao/24 1,100,200
SW1#

IR 8 : 1E SW2 AFRUENT |, A Trunk ZERIEETIE

SW2#tshow interfaces trunk

Port Mode Encapsulation Status Native vlan
Fae/24 on 802.1q trunking 1

Port Vlans allowed on trunk

Fao/24 1-4094

Port Vlans allowed and active in management domain

Fao/24 1

Port Vlans in spanning tree forwarding.state.and not pruned
Fao/24 1

$£ 9 : £ SwW2 EBI3E vlan200

SW2#configure terminal

Enter configuration commands, one.per line. End with CNTL/Z.
SW2(config)#vlan 200

SW2(config-vlan)#exit

SW2(config)#

F£ 10 18 sW2 B9-Fae/4 BEE 9 v1an200 BY Access L

SW2(config)#interface fastEthernet 0/4
SW2(config-if)#switchport mode access
SW2(config-if)#switchport access vlan 200
SW2(config-if)#exit

L] 11  EREIrRAPNFE  BENBHY "R4" , FECE Fao/1 (INERIRE Fao/1 , NIfERA
E0/1), 8 IP /9 192.168.0.4/24

Router>enable
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Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R4

R4(config)#interface fastEthernet 0/1

R4(config-if)#ip address 192.168.0.4 255.255.255.0
R4(config-if)#no shutdown

R4(config-if)#exit

R4(config)#

' 12 : (R ping MK , FHIA R4 TIFERE ping B R2 A0 R3 , WA Trunk fEEEATLARSBE—

A vian BREISHESHAIES

R4#ping 192.168.0.2
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.0.2, timeout is.2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/1 ms

R4#ping 192.168.0.3

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.0.3, timeout is 2 seconds:
Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/4 ms
RA#

R4 i€ ping B R1 , AHA?

R4#ping 192.168.0.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.0.1, timeout is 2 seconds:

Success<rate is @ percent (@/5)
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8 VTP vlan

£ 1A SWl L BEEERER

SWil>enable

SWl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
SW1(config)#

£ 2 ¢ $8%E Sw1 B9 VTP 1839 yangbang

SW1(config)#vtp domain yangbang
Changing VTP domain name from NULL to yangbang
SW1(config)#

I 3 F57E SW1 B9 VTP 2385/ 12345

SW1(config)#vtp password 12345
Setting device VLAN database password to 12345
SW1(config)#

HB 4 ;157 SW1 B9 VTP (9 Server ( BRIAFL R Server )

SW1(config)#vtp mode server
Device mode already VTP-SERVER.
SW1(config)#

L5 HA SW2 e BEERT

SW2>enable

SW2#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
SW2(config)#

£ 6 : 15 SW2 B9 VTP 1839 yangbang

SW2(config)#vtp domain yangbang
Domain name already set to yangbang.
SW2(config)#
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IR 7 - 325 SW2 B VTP 2¥R84 12345

SW2(config)#vtp password 12345
Setting device VLAN database password to 12345
SW2(config)#

IR g - 125 sW2 B VTP XA Client

SW2(config)#vtp mode client
Setting device to VTP CLIENT mode.
SW2(config)#

U9 7E sw1 0 vian3eo , BFR(FFENA

SW1(config)#vlan 300
SW1(config-vlan)#exit
SW1(config)#exit

SW1#

L 10 : 19& SW1 Y vlan EHERE |, TR vian300 EI0NEURERE

SWl#show vlan brief

VLAN Mame Status Ports

1 default active Fab/4, Fa@®/5, Fa@/6, FaB®/7
FaB/8, Fa®/9, Fa®/18, Fad/11
Fa®/12, Fa®/13, Fa®/14, Fa®/15
Fa@ /16, Fa®/17, FaB/18, Fad8/19
FaB/20, Fa®/21, Fa®/22, Fa®/23
Gi®/1, Gie/2

108 VLANS186 active Fa@/1

2@ VLAND200 active FaB/2, FaB/3
308 VLANG380 active

1882 fddi-default act/unsup

1683 token-ring-default act/unsup

1684 fddinet-default act/unsup

1885 trnet-default act/unsup
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HI 11 FE SW2 B vian HEEE , 2T vlan3ee tBHINT |, 1588 VTP B LAEBENFRA | &+
E18 vlan #UEE

SW2#show vlan brief

VLAN Name Status Ports

1 default active Fa@/1, FaB/2, Fa®/3, Fa@/5
Fa®/6, Fa®/7, Fa®/8, Fa®/9
Fa®/10, Fa®/11, Fa®/12, Fa®/13
Fa®/14, Fa®/15, Fad®/16, Fa®/17
FaB/18, Fa®/19, Fad/28, Fad/21
Fa@/22, Fa®/23, Gie/1, Gie /2

188 VLANS188 active

288 VLANS2ee active FaB/4
388 VLANS3ee active

1882 fddi-default act/unsup

1883 token-ring-default act/unsup

1804 fddinet-default act/unsup

1885 trnet-default act/unsup

FUE 12 : 7£ SW1 _E , #ilfR vian3ee

SW1(config)#no vlan 300
SW1(config)#exit
SW1#

£ 13 | BiaE 2 QLAY vian #UERE | &I vian3ee EREMIER T

SWl#show vlan brief

VLAN MName Status Ports

1 default active Fa®/4, Fa®/5, Fa@/6, FaB/7
FaB/8, FaB/9, Fa® /10, Fad/11
Fa®/12, FaB/13, Fa@/14, Fa®/15
Fa®/16, Fa®/17, Fa®/18, Fa@/19
Fa®/20, FaB/21, Fa®/22, Fa®/23
Gie/1, Gie/2

188 VLANS1B6 active FaB/1

200 VLANS206 active FaB/2, FaB/3
1882 fddi-default act/unsup

1883 token-ring-default act/unsup

1884 fddinet-default act/unsup

1885 trnet-default act/unsup
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SW2#show vlan brief

VLAN Mame

188 V0LANG16G

208 V0LANG206

1882 fddi-default

1883 token-ring-default
18084 fddinet-default
1885 trnet-default

Status Ports

active FabB/1, FaB/2, Fa®/3, FaB/5
Fa®/6, FaB/7, Fa®/8, Fa®/9
Fa@/10, Fa®/11, Fa8/12, Fa0/13
FaB/14, Fa®/15, Fa®/16, Fa®/17
FaB/18, Fa®/13, Fad/20, Fad8/21
Fa@/22, Fa®/23, Gi8/1, Gie/2

active

active Fag/4

act/unsup

act/unsup

act/unsup

act/unsup

£ 14 : £/ show vtp status , M VTP BIEEFIENAFER

SWl#show vtp status
VTP Version
Configuration Revision

running VTP1 (VTP2 capable)
7

Maximum VLANs supported locally : 1005

Number of existing VLANSs
VTP Operating Mode

VTP Domain Name

VTP Pruning Mode

VTP V2 Mode

VTP Traps Generation

MD5 digest

Configuration last modified

7

. Server

:_yangbang

: Disabled

:/Disabled

: \Disabled

: Ox13 Ox97 0x61 OxF9 Ox4E 0x90 ©x4B 0x14

by 0.0.0.0 at 3-1-93 00:56:45

Local updater ID is 0.0.0.0 (no valid interface found)

SW2#show vtp status
VTP Version
Configuration Revision

running VTP1 (VTP2 capable)
7

Maximum<VLANs supported locally : 1005

Number:.of \existing VLANs
VTP Operating Mode

VTP Domain Name

VTP Pruning Mode

VTP V2 Mode

VTP Traps Generation

MD5 digest

Configuration last modified

7

:_Client

:_yangbang

: Disabled

: Disabled

: Disabled

: Ox13 Ox97 0x61 OxF9 Ox4E 0x90 ©x4B 0x14

by 0.0.0.0 at 3-1-93 00:56:45
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#1815 : {#FH show vtp password , MZR VTP AYZZEE

SWl#show vtp password
VTP Password: 12345
SW1#

L& 16 . Zi1E SW2 EEIEE viandeo , (BT |, WiBBTE client AZHEH E , ABEXT vian
HUREEFTIEN

SW2(config)#vlan 400
%VTP VLAN configuration not allowed when device is in CLIENT mode.
SW2(config)#
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9 802.1q vlan

FE 1 G R1IHIFae/0 BY IP 209 192.168.100.1/24 ( R1 WIER v1an100 FIMKRIZE )

R1>enable

Rl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R1(config)#interface fastEthernet 0/0

R1(config-if)#ip address 192.168.100.1 255.255.255.90
R1(config-if)#exit

£ 2 (N SW2 BY Fae/4 FiziEOECE S Trunk O (INRFE | SeleEEii/N 802.1q )

SW2>enable

SW2#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
SW2(config)#interface fastEthernet 0/4
SW2(config-if)#switchport trunk encapsulation dotlq
SW2(config-if)#switchport mode trunk

SW2(config-if)#end

SW2#

FEE 3 B SW2 B trunk 3O |, B8(R Fae/4 BOIKESE "Trunking”

SW2t#tshow interfaces .trunk

Port Mode Encapsulation Status Native vlan
Fao/4 on 802.1q trunking 1

Fae/24 on 802.1q trunking 1

Port Vlans allowed on trunk

Fao/4 1-4094

Fao/24 1-4094

Port Vlans allowed and active in management domain

Fae/4 1,100,200

Fao/24 1,100,200

Port Vlans in spanning tree forwarding state and not pruned
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Fao/4 1,100,200
Fao/24 1,100,200
SW2#

R4 HANRAH Fao/1(UNRIRHE Fao/1 , MIfERAE E0/1 ), HziEO R IP BB XIS |

HRFAZROFR

R4>enable

R4#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R4(config)#interface fastEthernet 0/1

R4(config-if)#no ip address

R4(config-if)#exit

LB ERANEBEERERIT , flE— 1 FEO Fao/1.1

R4(config)#interface fastEthernet 0/1.1
R4(config-subif)#

I 6 : 187 Fa0/1.1 Y dotlq tRIC(EN 100, Tz FEIEN vian1e0

R4(config-subif)#encapsulation dotlQ 1e0
R4(config-subif)#

S 7 BiE Fao/1.1 89 IP /9 192.168.100.4/24

R4(config-subif)#ip address 192.168.100.4 255.255.255.0
R4(config-subif)#exit
R4(config)#

LB 8 ERANERERERIT , HElE— O Fao/1.2

R4(config)#interface fastEthernet 0/1.2
R4(config-subif)#

P9 : 5% Fa0/1.2 {Y dotlq FRICEN 200 , FoRZFIEOIZEN vlan200

R4(config-subif)#encapsulation dotlQ 200
R4(config-subif)#
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10 : BE Fa0/1.2 B IP 9 192.168.0.4/24

R4(config-subif)#ip address 192.168.0.4 255.255.255.0
R4(config-subif)#exit

LB 11 1E R4 FIEEORSIIR | 2FF 2 MRERRIEMNEZED | X MEO D3R LSS

vlan IR EBE

R4#show protocols
Global values:

Internet Protocol routing is enabled
FastEtherneto/0 is administratively down, line protocol is down
Serial@/@ is administratively down, line protocol is down
FastEtherneto/1 is up, line protocol is up
FastEtherneto/1.1 is up, Lline protocol is up

Internet address is 192.168.100.4/24
FastEthernet9/1.2 is up, Lline protocol is up

Internet address is 192.168.0.4/24
Serial@/1 is administratively down, line protocol is down

\

ST, 12 : ER4 Lk, EA ping Mz , K R4 BEREIRT ping 18 vlaniee AYEH ( R1,

192.168.100.1 ) LK vlan200 B9E4T (R2, 192.168.0.2 F1R3, 192.168.0.3)

Ra#tping 192.168.100.1

Type escape sequence to abort.

Sending 5, 100-byte<ICMP“Echos to 192.168.100.1, timeout is 2 seconds:
Success rate is.80'‘percent (4/5), round-trip min/avg/max = 1/1/1 ms
Ra#ping 192:168.0.2

Type escape sequence to abort.

Sending 5,+100-byte ICMP Echos to 192.168.0.2, timeout is 2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/4 ms

R4#ping 192.168.0.3
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.0.3, timeout is 2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/4 ms
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10

], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

LR 2 FIHSRERR , BEERE—MER , RBRHREERERHRE

\|

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

£, 3 : BEREIFFAHAN ( Sw1 F0Sw2 ), SChE—T#E(E

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

SR 3 ERETIRM (sw1 ), SCE—T#(E

\|

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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$TR1 . ERE sw1 RE

% Please answer ‘'yes' or 'no’'.
Would you like to enter the initial configuration dialog? [yes/no]: n

Would you like to terminate autoinstall? [yes]:

Press RETURN to get started!

Switch>

Switch>enable

Switch#configure terminal

Enter configuration commands, one per line.| End with CNTL/Z.
Switch(config)#vlan 100,200, 300,400,500
Switch(config-vlan)#exit

Switch(config)#interface range fastEthernet 0/1 - 4
Switch(config-if-range)#switchport trunk encapsulation dotlq
Switch(config-if-range)#tswitchport mode trunk
Switch(config-if-range)#no shutdown

E I “switchport trunk encapsulation dotlq” RSUNERHBIIRE  FIRBEGAIASIRHLR S dotlq

AT EBBPIHIEE trunk BITRICIST | AREEE |, BEFE T,

£, 2 ERE R RITHE , BEEEHA "R1”

% Pleasevanswer 'yes' or 'no'.
Would you like to enter the initial configuration dialog? [yes/no]: n

Press RETURN to get started!

Router>enable
Router#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
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Router(config)#hostname R1

LT3 FIHFRIAY Fao/0 (UNERIRE Fao/e NI{FEF E0/0)

R1(config)#interface fastEthernet 0/0
R1(config-if)#no shutdown
R1(config-if)#exit

FE 4 SIEEIER2AIFa0/0.12 FE[ j8Edotlghric /A 100 IPHHEA192.168.12.1/24

R1(config)#interface fastEthernet 0/0.12
R1(config-subif)#encapsulation dotl1lQ 100
R1(config-subif)#ip address 192.168.12.1 255.255.255.0
R1(config-subif)#exit

LT85 BERER2 9mSiTRE , BEEFAEA-"R2”

% Please answer 'yes' or 'no’'.
Would you like to enter the initial configuration dialog? [yes/no]: n

Press RETURN to get started!

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R2

R2(config)#

\

LT, 6: FFiE R2AY Fao/0 (UNERIRE Fao/e , NIfEF E0/0 )

R2(config)#interface fastEthernet 0/0
R2(config-if)#no shutdown
R2(config-if)#exit
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SR 7:ER2 LEIEINFEO, 952 Fae/0.12, Fao/0.23 1 Fa0/0.24 , dotlq tRic
28079 100, 200 F1 300 , IP HEHIFIRE 192.168.12.2/24, 192.168.23.2/24

192.168.24.2/24

R2(config)#interface fastEthernet 0/0.12
R2(config-subif)#encapsulation dotl1lQ 100
R2(config-subif)#ip address 192.168.12.2 255.255.255.0
R2(config-subif)#exit

R2(config)#interface fastEthernet 0/0.23
R2(config-subif)#encapsulation dotlQ 200
R2(config-subif)#ip address 192.168.23.2 255.255.255.0
R2(config-subif)#exit

R2(config)#interface fastEthernet 0/0.24
R2(config-subif)#encapsulation dotlQ 300
R2(config-subif)#ip address 192.168.24.2 255.255.255.0
R2(config-subif)#exit

T 8 EREI R PMSTHRAE . ENXENEZ AR FIFF Fae/e O( tNERIKBNER E0/0 ),
FEliE Fae/0.23 , dotlq 9 200 , IP ik 192.168.23.3

% Please answer 'yes' or 'no'.
Would you like to enter the initial configuration dialog? [yes/no]: n

Press RETURN to get started!

Router>enable

Router#configure, terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R3

R3(config)#tinterface fastEthernet 0/0

R3(config-if)#no shutdown

R3(config-if)#exit

R3(config)#interface fastEthernet 0/0.23
R3(config-subif)#encapsulation dotlQ 200

R3(config-subif)#ip address 192.168.23.3 255.255.255.0
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B9 ERF R4 RIGSITRE EXENEZI R4 FTF Fao/e O( ANRIRBNIER E0/0 ),
FOliE Fao/0.24 , dotlq 9 300, IP i/ 192.168.24.4/24

% Please answer 'yes' or 'no'.
Would you like to enter the initial configuration dialog? [yes/no]: n

Press RETURN to get started!

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R4

R4(config)#tinterface fastEthernet 0/0

R4(config-if)#no shutdown

R4(config-if)#exit

R4(config)#interface fastEthernet 0/0.24
R4(config-subif)#encapsulation dotlQ 300
R4(config-subif)#ip address 192.168.24.4 255.255.255.0
R4(config-subif)#exit

£ 10 : (£F show AFSREEORERFEZENFROME "' K&

R1l#show protocols
Global values:
Internet Protocol routing is enabled
FastEtherneto/0@ is-up, line protocol is up
FastEthernet9/0.12 is up, line protocol is up
Internet address is 192.168.12.1/24
Serial@/@ is administratively down, line protocol is down

FastEthernetd/1 is administratively down, line protocol is down
Serial@/1 is-administratively down, line protocol is down
FastEthernetl/0 is administratively down, line protocol is down
R1#

R2#show protocols
Global values:

Internet Protocol routing is enabled
FastEtherneto/0 is up, line protocol is up
FastEthernet9/0.12 is up, line protocol is up

Internet address is 192.168.12.2/24
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FastEthernet@/0.23 is up, line protocol is up

Internet address is 192.168.23.2/24
FastEthernet@/0.24 is up, line protocol is up

Internet address is 192.168.24.2/24
Seriale/@ is administratively down, line protocol is down
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down
FastEthernetl/0 is administratively down, line protocol is down

R3#show protocols
Global values:

Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
FastEthernet@/0.23 is up, line protocol is up

Internet address is 192.168.23.3/24
Serial@/@ is administratively down, line protocol is down
FastEthernet@/1 is administratively down, line protocol is:.down
Serial@/1 is administratively down, line protocolis:. down
FastEthernetl/0 is administratively down, line protocol is down

R4#show protocols
Global values:

Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is/ up
FastEthernet@/0.24 is up, line protocol is up

Internet address is 192.168.24.4/24
Serial@/@ is administratively .down, line protocol is down
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down
FastEthernetl/@ is'administratively down, line protocol is down

LB 11 - (5 ping T | #BIR R2 BEFIELME 3 BEREHS[BEE

R2#ping 192.168.12.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.12.1, timeout is 2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max = 12/30/44 ms

R2#ping 192.168.23.3
Type escape sequence to abort.
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Sending 5, 100-byte ICMP Echos to 192.168.23.3, timeout is 2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max = 32/37/44 ms

R2#ping 192.168.24.4
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.24.4, timeout is 2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max = 32/40/48 ms
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1% 1 : 7£ R1 _LBUE Loopbacke [ , IP /9 192.168.1.1/24 , 18| R1 iEEE—

\|

192.168.1.0/24 BYE1ekKxY

R1(config)#interface loopback ©
R1(config-if)#ip address 192.168.1.1 255.255.255.0
R1(config-if)#exit

£ 2 : {#H show ip route Ap$HEE R1 AUERHER , AT R1 AURRHARS REEIEMEAIEE

\|

B, 9502 192.168.1.0/24 ( Loopbacko ) §1192.168.12.0/24 (& R2 fY Fa0/0.12)

R1l#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile; B~ BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set

C 192.168.12.0/24 is directly connected, FastEthernet0/0.12
C 192.168.1.0/24.is directly connected, Loopbacke

£ 3 : 7ER3 N Loopbacke [, IP /3 192.168.3.1/24 , {&H| R3 IEEE—

192.168.3.0/24 BYE1ak KX

R3(config)#interface loopback ©
R3(config-if)#ip address 192.168.3.1 255.255.255.0
R3(config-if)#exit
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Ni}

24 B R3BHE , REEEZR] 192.168.3.0/24 71 192.168.23.0/24 , XN MNERE

R3 BIEIEMLE

R3#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route

Gateway of last resort is not set

C 192.168.23.0/24 is directly connected, FastEthernet0/0.23
C 192.168.3.0/24 is directly connected, Loopbacke

IR 5 £ R4 _HIEIN Loopbacke , IP 9 192.168.4.1/24 , &) R4 IEZE—

192.168.4.0/24 BIS1EKX

R4(config)#interface loopback ©

R4(config-if)#ip address 192.168.4.1 255.255.255.0
R4(config-if)#exit

FB 6 FE RAFVISHE , RAEEZR 192.168.4.0/24 F1192.168.24.0/24 , XN MNEZE

R4 FUELZEMLE

R4#show ip' route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route
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Gateway of last resort is not set

C 192.168.24.0/24 is directly connected, FastEthernet@/0.24
C 192.168.4.0/24 is directly connected, Loopback®

7 B R2NKRAE , KIMIMERSE 192.168.12.0/24, 192.168.23.0/24

Ni}

192.168.24.0/24 , iX 3 PNERERE R2 BIEIEMZE

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external .type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U -/ per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set
C 192.168.12.0/24 is directly connected, FastEtherneto/0.12

C 192.168.24.0/24 is directly connected;  -FastEthernet0/0.24
C 192.168.23.0/24 is directly  connected, FastEtherneto0/0.23

HBubaI i |, BSEERROERERPENA B EEMERIRMRE

LB 8 FRping Wi , KIEA—EIEEHESEIREE ping IBHCHIEOFIE SHEEEXER
20 R, REE ping 18 192.168.1.1 ( B ). 192.168.12.1 ( HCHI Fae/0.12 ) 1

192.168.12.2 ( EC Fae/0.12 XHEANEO ), MFRILLZIMIERE 1P 275X ping BRI

Rl#ping 192.168.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms
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Rl#ping 192.168.12.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.12.1, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms
Rl#ping 192.168.12.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.12.2, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 20/32/44 ms
R1l#ping 192.168.23.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.23.2, timeout is 2 seconds:

Success rate is @ percent (0/5)
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3 [P

FU 1 fER2 £ GIE—55F 192.168.1.0/24 BUERSIRE [ T—Hk Ip thlib/y 192.168.12.1

\

R2(config)#ip route 192.168.1.0 255.255.255.0 192.168.12.1

SR, 2 10E R2 AUBSHER , KIT—%K "S" RIESH

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1,.L2 = IS-IS level-2
ia - IS-IS inter area, * - candidate default, U -/per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set

192.168.12.0/24 is directly connected, FastEthernet0/0.12
192.168.24.0/24 is directly connected, FastEthernet0/0.24
192.168.23.0/24 is directly.connected, FastEtherneto0/0.23
192.168.1.0/24 [1/0] via 192.168.12.1

nw o N0 N

I3 FR2 b, S EIEINE] 192.168.1.0/24 , (B F—Bkf 192.168.12.2 , XN F—

BEBCH IP il , EERETHA ? SHASHIRSE 7 SBTEWRE ?

R2(config)#ip route 192.168.1.0 255.255.255.0 192.168.12.2
%Invalid next hop address (it's this router)

TR 4 ER2 L, SIEII—KE5SI8H |, BiRk4S 192.168.1.0 , #H39 255.255.0.0

T—BkE 192.168.12.2 , EERETHA ? At AT ? {6EME ?

R2(config)#ip route 192.168.1.0 255.255.0.0 192.168.12.1
%Inconsistent address and mask
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$E 5 fER2 L OIE—&HSIRA  BirNEE 192.168.1.0/24 , F—HERE 192.168.23.3

\

(R3), BAXKIRHEEIRA , 18T R3 IRATIEZZNL 192.168.1.0/24

R2(config)#ip route 192.168.1.0 255.255.255.0 192.168.23.3

I 6. MER R2 UIRHIZE , 2% F) 192.168.1.0/24 5 2 NTFT—HE IP , iPBEeSRES
HE—% , B— 1 BEirNERE UG Z N T —BE

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B ~ BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type:.2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set

192.168.12.0/24 is directly ' connected, FastEthernet0/0.12
192.168.24.0/24 is directly..connected, FastEthernet0/0.24
192.168.23.0/24 is directly connected, FastEthernet0/0.23
192.168.1.0/24 [1/0] via 192.168.23.3

[1/0] via 192.168.12.1

nw o N0 N

\

LB, 7  ER2 L (FA no a5, FFiEiRAVESES i

R2(config)#no ip route 192.168.1.0 255.255.255.0 192.168.23.3

if

LB 8 BRIGE R2 BUISHZER , APIE 192.168.1.0/24 RIBE— 1T

R2#show ip route
Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
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E1l - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set

192.168.12.0/24 is directly connected, FastEthernet0/0.12
192.168.24.0/24 is directly connected, FastEthernet0/0.24
192.168.23.0/24 is directly connected, FastEthernet0/0.23
192.168.1.0/24 [1/0] via 192.168.12.1

w O N0 N

£B 9 : £/ show ip route static AJLUBRHFRPAVRHSEBIENLERIREE

R2#show ip route static
S 192.168.1.0/24 [1/0] via 192.168.12.1
R2#
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4

01 fF R2 _BIFE—2%%%1 192.168.3.0/24 [UEEH , LA Fao/0.23 FHukiEn

\

R2(config)#ip route 192.168.3.0 255.255.255.0 fastEthernet 0/0.23

S8 R2 fUIRAR , SBFI—5F) 192.168.3.0/24 AUEHSIKH

\

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1,.L2 = IS-IS level-2
ia - IS-IS inter area, * - candidate default, U -/per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set

192.168.12.0/24 is directly connected, FastEtherneto0/0.12
192.168.24.0/24 is directly connected, FastEthernet0/0.24
192.168.23.0/24 is directly connected, FastEtherneto0/0.23
192.168.1.0/24 [1/0] via 192.168.12.1

192.168.3.0/24 is directly connected, FastEthernet0/0.23

nwuvw N N N

LT3 BElE—555192.168.4.0/24 FUEFSESH |, LA fa0/0.24 JotHubiEO]

R2(config)#ip route 192.168.4.0 255.255.255.0 fastEthernet 0/0.24

SR 4 198 R2 RUEREZ |, BIHRIALE , R2 BE3XE TIEMEZIEE (3 MNEE

3 /N Loopbacke BIEESERH )

R2#show ip route
Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
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i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set

192.168.12.0/24 is directly connected, FastEthernet0/0.12
192.168.24.0/24 is directly connected, FastEtherneto/0.24
192.168.4.0/24 is directly connected, FastEthernet0/0.24

192.168.23.0/24 is directly connected, FastEthernet0/0.23
192.168.1.0/24 [1/0] via 192.168.12.1

192.168.3.0/24 is directly connected, FastEthernet0/0.23

n n N unu o N

R2#
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SE 1 fERL LECERSIEH , #(R R1 NRHAFRPIKEIRKE CIRERIKH (IFEERH )

R1(config)#ip route 192.168.23.0 255.255.255.0 192.168.12.2
R1(config)#ip route 192.168.24.0 255.255.255.0 192.168.12.2
R1(config)#ip route 192.168.3.0 255.255.255.0 192.168.12.2
R1(config)#ip route 192.168.4.0 255.255.255.0 192.168.12.2

PITXNERPRIERE | RNECERIFAFFSISHAY N —BEERE 192.168.12.2 , frEc 2R LIF—&KIEH

( BRI NRE 1P ) KBRS ER 1 B ERIS KHSISH

B2 7ER1 L, {FF no ip routing X[ARHIHAEE , B ip routing FFIBEEHIHAEE , X
A LABRFrE X FISHNECE

R1(config)#no ip routing
R1(config)#ip routing

\|

£ 3 | E R1 AUISHZR | RRIERSIREEIEMNSSIEE

Rl#show ip route

Codes: C - connected, S~ static, R - RIP, M - mobile, B - BGP
D - EIGRP, .EX -“EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF ‘external type 1, E2 - OSPF external type 2
i -“TIS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia = IS-IS inter area, * - candidate default, U - per-user static route
0"- \ODR, P - periodic downloaded static route

Gateway of last resort is not set

C 192.168.12.0/24 is directly connected, FastEthernet@/0.12
C 192.168.1.0/24 is directly connected, Loopbacke
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LB 4 ERL b, SIEE—KEAKRH , TR 192.168.12.2 (R2)

\

R1(config)#ip route 0.0.0.0 0.0.0.0 192.168.12.2

Ni}

%5 . 18 R1AVIRAER , RBF—5F "S*" NEBH  XFHMENARS

R1l#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is 192.168.12.2 to network ©0.0.0.0
C 192.168.12.0/24 is directly connected, FastEtherneto/0.12

C 192.168.1.0/24 is directly connected, Loopbacke
S* ©0.9.0.9/0 [1/0] via 192.168.12.2

\

I 6 : /£ R3 1 R4 EH D BILEINERIAREE , 2BULA Fao/e.23 # Fae/e. 24 J9Hutz

R3(config)#ip route 0.0.0.0 0.0.0.0 fastEthernet 0/0.23

R3#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX .- EIGRP external, O - OSPF, IA - OSPF inter area
N1 -'OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 -.OSPF external type 1, E2 - OSPF external type 2
i= IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route

Gateway of last resort is 0.0.0.0 to network 0.0.0.0
C 192.168.23.0/24 is directly connected, FastEthernet0/0.23

C 192.168.3.0/24 is directly connected, Loopbacke
S* ©.0.0.0/9 is directly connected, FastEthernet9/0.23
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R3#

R4(config)#ip route 0.0.0.0 0.0.0.0 fastEthernet 0/0.24

R4#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route

Gateway of last resort is 0.0.0.0 to network 0.0.0.0
C 192.168.24.0/24 is directly connected, FastEthernet@/e.24

C 192.168.4.0/24 is directly connected, Loopback®
S* ©0.0.0.0/9 is directly connected, FastEtherneto/0.24

LR 7 : AX—2ALE , XMMEEUEAIR N RO ZEERSEI 7 BB , AJLMER ping U

TmELA R1 B9 Loopbacke Zl R3 Y Loopbacke B 91

R1l#ping 192.168.3.1 source loopback ©

Type escape sequence to-“abort.

Sending 5, 100-byte ICMP Echos to 192.168.3.1, timeout is 2 seconds:
Packet sent with a“source address of 192.168.1.1

Success rate-is 10@ percent (5/5), round-trip min/avg/max = 20/31/40 ms
R1#
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21 £ R1 10 Loopback1e0 1 Loopback20e , IP 43519 192.168.100.1/24 F

192.168.200.1/24 , {&#| R1 IEHEE B TMEIZNMER

R1(config)#interface loopback 100

R1(config-if)#ip address 192.168.100.1 255.255.255.0
R1(config-if)#exit

R1(config)#interface loopback 200

R1(config-if)#ip address 192.168.200.1 255.255.255.90
R1(config-if)#exit

' 2 fER2 FERE—FEVARE , T—HkR 192.168.12.1(R1)

\

R2(config)#ip route 0.0.0.0 0.0.0.0 192.168.12.1

S 3 : 10 R2 OBRERER , RIVT SRMSISEN-REUARE | OSSR RIS ARSE:
AEF TR

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 -"0ODR, P = periodic downloaded static route

Gatewayof\ last resort is 192.168.12.1 to network 0.0.0.0

192.168.12.0/24 is directly connected, FastEthernet@/0.12
192.168.24.0/24 is directly connected, FastEthernet@/0.24
192.168.4.0/24 is directly connected, FastEthernet9/0.24

192.168.23.0/24 is directly connected, FastEthernet0/0.23
192.168.1.0/24 [1/0] via 192.168.12.1

192.168.3.0/24 is directly connected, FastEthernet9/0.23

S* 0.0.0.0/0 [1/0] via 192.168.12.1

wun nNnijn Nn N
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$£B 4 ER2 b, A ping MIKZE 192.168.100.1 FUIE(S , KIBEIE , FHA ? BEHRZERE

PR EREE A E! 192.168.100.1 FUEUER ?

R2#ping 192.168.100.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.100.1, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 28/33/48 ms
R2#

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF, inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route

Gateway of last resort is 192.168.12.1 to network 0.0.0.0

192.168.12.0/24 is directly connected, FastEthernet0/0.12
192.168.24.0/24 is directly connected, FastEthernet@/0.24
192.168.4.0/24 is directly connected, FastEthernet@/0.24
192.168.23.0/24 is directly connected, FastEthernet0/0.23
192.168.1.0/24 [1/0] via 192.168.12.1

192.168.3.0/24 is directly connected, FastEthernet0/0.23
0.0.0.0/0 [1/0] via 192.168.12.1

n n.N unu o 0

wn
*

EIABRAITEL 7 192.168.100.1 !

S5 D WIR R2 BEUEEEZXK 192.168.3.1 , IRHAFRPEHLEEEHRTLAPTA ?

RAZFEHE 192.168.3.0/24F10.0.0.0/0 EBATLAPLEL 192.168.3.1

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
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i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is 192.168.12.1 to network ©.0.0.0

192.168.12.0/24 is directly connected, FastEthernet0/0.12
192.168.24.0/24 is directly connected, FastEtherneto/0.24
192.168.4.0/24 is directly connected, FastEthernet0/0.24

192.168.23.0/24 is directly connected, FastEthernet0/0.23
192.168.1.0/24 [1/0] via 192.168.12.1

192.168.3.0/24 is directly connected, FastEthernete/0.23

0.0.0.0/0 [1/0] via 192.168.12.1

w n N " N N

wn
*

FB 6 (FF ping ML , ZIMEE ping 18 192.168.3.1 35 tracroute JUIKZE) 192.168.3.1 AUERER ,
KRIMT—BERE 192.168.23.3 , HBAKEERR R3. HAELUEC R ICEERSEBFIENARREN , B

SRR A (FHSERBERT )

R2#tping 192.168.3.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.3.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 24/32/40 ms

R2#traceroute 192.168.3.1

Type escape sequence to.abort.
Tracing the route to 192.168.3.1

1 192.168.23.3 24 msec
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

£ 3 ERFIFTAHRL (Sw1 ), SEiE—TE(E

SWX#erase startup-config

Erasing the nvram filesystem will remove all. configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

TR 4 FRINERE  BER—NMER , RPN ELKKRERIH’RE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:

oooooocoooooooooooooooooooooooooooooooooooOOOjgzj_\’igg%&oooocooooooocooooooooooooooooooooooooooooooooooooooo
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5 RIP

SEIGHRFN

LI ERY -

2.

3.

4.

[EIR RIP 1Y E A FRIRFIA
FLBCE RIP M NREZNERSEH

THRRIPv1 F] RIPv2 BIXEI
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

SR 3 ERETIRM (sw1 ), SCE—T#(E

\|

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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IR 1 BFRE sw1 BRmE

% Please answer ‘'yes' or 'no’.
Would you like to enter the initial configuration dialog? [yes/no]: n

Would you like to terminate autoinstall? [yes]:
Press RETURN to get started!

Switch>

Switch>enable

Switch#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Switch(config)#vlan 100,200, 300,400,500
Switch(config-vlan)#exit

Switch(config)#interface range fastEthernet 0/1 - 4
Switch(config-if-range)#switchport trunk encapsulation dotlq
Switch(config-if-range)#tswitchport mode trunk
Switch(config-if-range)#no shutdown

iE I “switchport trunk encapsulation dotlq” RSUNERHBINIRSE  FiABEIGAIASIRH R S dotlq

MAFEBBPIHISE trunk BUTRCISI . AREE | BE4E T,

S8 2 BREIRL BEEHRNRL" FHI5 Fae/e IOFFR( MNRIRHA Fao/0, N E0/0 )
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]: no

Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R1

R1(config)#interface fastEthernet 0/0

R1(config-if)#no shutdown

R1(config-if)#exit

lo1



$£3 . ER1 L, BIEEFIE Fa0/0.12 (5 E0/0.12 ), $87E dotlq A 100 , FFECE IP ih

/9 192.168.12.1/24

R1(config)#interface fastEthernet 0/0.12
R1(config-subif)#encapsulation dotl1lQ 100
R1(config-subif)#ip address 192.168.12.1 255.255.255.0
R1(config-subif)#exit

T4 EREIR2 BEFHIRA "R2" ,FH/E Fao/0 2O ( AIRIZE Fao/o NIfER E0/0 )

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog?’ [yes/no]: no
Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R2

R2(config)#interface fastEthernet 070

R2(config-if)#no shutdown

R2(config-if)#exit

$E 5 fFR2 L, GIEEFEH] Fan/0.12 (5 E0/0.12 ) #1 Fa0/0.23 ( 8 E0/0.23 ), 1EE

\

dotlq /3 100 F1200 , FHECE IP il /9 192.168.12.2/24 1 192.168.23.2/24

R2(config)#interface fastEthernet 0/0.12
R2(config-subif)#encapsulation dot1Q 100
R2(config-subif)#ip address 192.168.12.2 255.255.255.0
R2(config-subif)#exit

R2(config)#interface fastEthernet 0/0.23
R2(config-subif)#encapsulation dotlQ 200
R2(config-subif)#ip address 192.168.23.2 255.255.255.0
R2(config-subif)#exit
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S 6 EREIR3 REENEA "R3" ,FIT/S Fao/0 ZO(MFRKH Fao/0  NUEMH E0/0 )
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]: no

Press RETURN to get started!

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R3

R3(config)#interface fastEthernet 0/0

R3(config-if)#no shutdown

R3(config-if)#exit

7 ER3 L, GIEFEE Fan/0.23 (5, E0/0.23 ) # Fa0/0.34 ( 8 E0/0.34 ), iEE

dotlq J9 200 #[] 300 , HECE IP HbHE/9 192.168.23.3/24 F1192.168.34.3/24

R3(config)#interface fastEthernet 0/0.23
R3(config-subif)#encapsulation dotl1Q 200
R3(config-subif)#ip address 192.168.23.3 ,255.255.255.0
R3(config-subif)#exit

R3(config)#interface fastEthernet. 0/0.34
R3(config-subif)#encapsulation dot1lQ 300
R3(config-subif)#ip address 192.168.34.3 255.255.255.0
R3(config-subif)#exit

T8 8 EREIRVBEEFNEN "RA" ,FHFFS Fao/e O ( AIRIRE Fao/0 ,NUFEF E0/0)

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!
Router>enable

Router#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
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Router(config)#hostname R4
R4(config)#tinterface fastEthernet 0/0
R4(config-if)#no shutdown
R4(config-if)#exit

19 £ R4 L, BIEEFI%M Fa/0.34 (T E0/0.34 ), I5%E dotlq /9 300 , FECE IP it

/9 192.168.34.4/24

R4(config)#interface fastEthernet 0/0.34
R4(config-subif)#encapsulation dotl1lQ 300
R4(config-subif)#ip address 192.168.34.4 255.255.255.0
R4(config-subif)#exit

8 10 : 168 4 QIRHERAVED |, HIRFEVEONZ P IS

R1l#show protocols
Global values:
Internet Protocol routing is enabled
FastEtherneto/@ is up, line protocol is up
FastEthernet9/6.12 is up, Line protocol is up
Internet address is 192.168.12.1/24
Serial@/@ is administratively down, line protocol is down
FastEtherneto/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down

R2#show protocols
Global values:
Internet Protocol routing is enabled
FastEtherneto/0 is up, line protocol is up
FastEthernet9/6.12 is up, Line protocol is up
Internet address is 192.168.12.2/24
FastEthernet9/6.23 is up, Line protocol is up
Internet address is 192.168.23.2/24
Serial@/@ is administratively down, line protocol is down
FastEtherneto/1 is administratively down, line protocol is down

R3#show protocols
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Global values:
Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
FastEthernet6/6.23 is up, line protocol is up
Internet address is 192.168.23.3/24
FastEthernet6/6.34 is up, line protocol is up
Internet address is 192.168.34.3/24
Seriale/@ is administratively down, line protocol is down

FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down

R4#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
FastEthernet6/6.34 is up, line protocol is up
Internet address is 192.168.34.4/24
Seriale/@ is administratively down, line protocol.is. down

FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is.-down

$ 11 {FH ping MK , 4R R1F0 R2,/R2 #1 R3 LAK R3 1 R4 8EE1RIE(S

Rl#ping 192.168.12.2
Type escape sequence -to. abort.
Sending 5, 100-byte ICMP Echos to 192.168.12.2, timeout is 2 seconds:

Success rate-is 8@.percent (4/5), round-trip min/avg/max = 1/1/1 ms

R2#ping. 192.168.23.3
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.23.3, timeout is 2 seconds:

Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/4 ms

R3#ping 192.168.34.4

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.34.4, timeout is 2 seconds:
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Success rate is 80 percent (4/5), round-trip min/avg/max = 1/2/4 ms
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2 RIPv1

TE1:HARLPNEBEERL , £ interface 43 , BIE— Loopbacke 20 , IP )5
192.168.1.1/24

Rl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R1(config)#interface loopback ©

Rl1(config-if)#ip address 192.168.1.1 255.255.255.0
Rl(config-if)#exit

LB, 2: ER1 L, A router rip s, FFiF RIP tH , EANEEHAMYEERER

R1(config)#router rip
R1(config-router)#

IR 3 - (A network 1%, 35 192.168.1.0 ] 192.168.12. 0 XFNKLZION RIP Y

(% R1 BY Loopbacke ¥ Fa®/0.12 FFEE| RIP &

R1(config-router)#network 192.168.1:0@
R1(config-router)#network 192.168.12.0
R1(config-router)#exit

R1(config)#

TR 4 HA R NEBEERT , £ router rip <$HE RIP 1Y , HFAKHAMYEE
&3, FHFEF network 452 , ¥ 192.168.12.0 IO RIP 1Y , #8fR Fao/0.12 FFEZ RIP

th

R2(config)t#trouter rip
R2(config-router)#network 192.168.12.0
R2(config-router)tend

R2#
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1=

LS B R NEHEE  2BFE— MRS A "R" BUEEH , Bfr/8192.168.1.0/24 , it

BE R2 E&M R1 BT RIP MIRE TIRHBER

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route

Gateway of last resort is not set

C 192.168.12.0/24 is directly connected, FastEthernet@/0.12
C 192.168.23.0/24 is directly connected, FastEthernet@/@.23

R 192.168.1.9/24 [126/1] via 192.168.12.1, 00:00:19, FastEtherneto/6.12
R2#
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3 RIPv1

B 1 A RL BRI | (FF show ip protocols ipSMEMSEENIFER , &

EZ RIP MUAIER | ERXIEINCATRRS , BEIE—TFERE

1. RIP BZ/MDRAH—KIEHEF (Update ) ?
2. EHARIP EHBYE versionl i£R version2 BUEEH ?
3. Aft+4 Fae/0.12 F Loopbacke HEIEY “Interface” FZFRAF ? MNRE—MEOMNIP 2

192.168.100.1 , ERARHIE RIP AUEOSIFRS , AtA?

R1l#show ip protocols

Routing Protocol is "rip"
Sending updates every 30 seconds, next due in 21 _seconds
Invalid after 180 seconds, hold down 180, flushed after 240
Outgoing update filter list for all interfaces is.not set
Incoming update filter list for all interfaces is not set

Redistributing: rip

Default version control: send version 1, receive any version

Interface Send Recv’ Triggered RIP Key-chain
FastEtherneto/0.12 1 12
Loopbacke 1 1.2

Automatic network summarizationtis in effect
Maximum path: 4
Routing for Networks:

192.168.1.0
192.168.12.0
Routing Information Sources:
Gateway Distance Last Update

Distance: \(default is 120)
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S 2 12 RL FFFBURIUT | JF/S Debug ip rip , MER RIP WIIFSRE | & 1 DHHAANRE |

Fg no debug all XiAiatE , EIZLATARR

1. RIPv1 RHAYERA , BiRtUEEHA ?
2. RIPvl RHRIIRH , RESER M ?

3. RIPvl1 M Fae/0.12 )Xk HIKH , BHEERES D ?

Rl#debug ip rip

RIP protocol debugging is on

R1#

*Mar 4 08:43:54.271: RIP: sending v1 update to 255.255.255.255 via FastEtherneto/0.12
(192.168.12.1)

*Mar 4 08:43:54.271: RIP: build update entries

*Mar 4 08:43:54.271: networkR 192.168.1.0 metric 1

*Mar 4 08:44:01.751: RIP: sending v1 update to 255+255.255.255 via Loopback®
(192.168.1.1)

*Mar 4 08:44:01.751: RIP: build update entries

*Mar 4 08:44:01.751: network 192.168.12.0 metric 1

*Mar 4_08:44:22.851: RIP: sending vl update to"255.255.255.255 via FastEthernet0/0.12
(192.168.12.1)

*Mar 4 08:44:22.851: RIP: build update entries

*Mar 4 08:44:22.851: network-192.168.1.0 metric 1

*Mar 4 08:44:28.103: RIP: sending v1 update to 255.255.255.255 via Loopback®
(192.168.1.1)

*Mar 4 08:44:28.103: RIP: build update entries

*Mar 4 08:44:28.103: network 192.168.12.0 metric 1

*Mar 4 08:44:51.335: RIP: sending vl update to 255.255.255.255 via FastEthernet0/0.12
(192.168.12.1)

*Mar 4 08:44:51.335: RIP: build update entries

*Mar 4 08:44:51.335: network 192.168.1.0 metric 1

*Mar 4708:44:57.399: RIP: sending v1 update to 255.255.255.255 via Loopback®
(192:168.1.1)

*Mar 4 08:44:57.399: RIP: build update entries

*Mar 4 08:44:57.399: network 192.168.12.0 metric 1

*Mar 4 08:45:20.523: RIP: sending v1 update to 255.255.255.255 via FastEtherneto/0.12
(192.168.12.1)

R1#no debug all
All possible debugging has been turned off
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4 RIPv1

T 1 :7E R1 EIEAI— Loopbackl [ ,IP /9 192.168.100.1/28 , iZ3Z[FTEAIMER R C

\|

Sithhk 192.168.1.0 FHI—NFK

R1(config)#interface loopback 1
R1(config-if)#ip address 192.168.100.1 255.255.255.240
R1(config-if)#exit

18 2 : (M network 555 Loopbackl {EEE RIP ik

R1(config)#router rip
R1(config-router)#network 192.168.100.0
R1(config-router)#exit

], 3 £ R1 Lk, {#H show s, FHIA Loopbackl E#ZIIAZI RIP

Rl#show ip protocols

Routing Protocol is "rip"
Sending updates every 30 seconds, next.due in 24 seconds
Invalid after 180 seconds, hold down:.180, flushed after 240
Outgoing update filter list for all interfaces is not set
Incoming update filter list.for\ all interfaces is not set
Redistributing: rip
Default version control: send version 1, receive any version

Interface Send Recv Triggered RIP Key-chain
FastEtherneto/0.12 1 12
Loopbacke 1 12
Loopback1 1 12

Automatic, network summarization is in effect
Maximum.path: 4
Routing. for Networks:

192.168.1.0

192.168.12.0

192.168.100.0
Routing Information Sources:

Gateway Distance Last Update
Distance: (default is 120)
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\

S4B R2 BIREAE , £5F 192.168.100.0/24 AR 192.168.100.0/28 , HBAFE

XMERT , RIPVL TG FRIEEERE] R2

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route

Gateway of last resort is not set

C 192.168.12.0/24 is directly connected, FastEthernet0/0.12

C 192.168.23.0/24 is directly connected, FastEthernet@/0.23

R 192.168.1.0/24 [120/1] via 192.168.12.1, 00:00:06; FastEthernet0/0.12

R 192.168.100.6/24 [120/1] via 192.168.12.1, 00:00:06, FastEthernete/0.12
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5 RIPv2

£, 1 HARIWIZRECERT | (£ router rip 85 FF/3 RIP 1Y , F{EMA network a5
SHHFR Fao/0. 34 FFEE! RIP #MY

R3(config)#router rip
R3(config-router)#network 192.168.34.0
R3(config-router)#

£ 2 FERIAIRIP IXT , R version 2 a5 , 5§ RIP MMMAI TARFARASIREE /IR 2

R3(config-router)#version 2
R3(config-router)#exit
R3(config)#

T3 #HARINEBEEEL , £/ router rip S FE RIP 1Y , FHEMA network 4
SR Fao/0.34 FFSZEI RIP #MY

R4(config)#router rip
R4(config-router)#network 192.168.34.0
R4(config-router)#

£B, 4 FERARIRIP YT , £ version 2 &3 , & RIP tMNAY TARRRASEE /IR 2

R4(config-router)#version 2
R4(config-router)#texit
R4(config)#exit

R4#

FIR 5 £ R4 L, {HH show protocol as< , A RIP E4E1F%EEA verison2

R4#show ip protocols

Routing Protocol is "rip"
Sending updates every 30 seconds, next due in 16 seconds
Invalid after 180 seconds, hold down 180, flushed after 240
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Redistributing: rip
Default version control:_send version 2, receive version 2
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Interface Send Recv Triggered RIP Key-chain
FastEtherneto/09. 34 2 2
Automatic network summarization is in effect

Maximum path: 4
Routing for Networks:
192.168.34.0
Routing Information Sources:
Gateway Distance Last Update
Distance: (default is 120)

FI 6 : f£R4 L, 10 Loopbacke $Z[1 , IP /5 192.168.4.1/24 , HFFEZE RIP ¥

R4#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R4(config)#interface loopback @

R4(config-if)#ip address 192.168.4.1 255.255.255.0
R4(config-if)#exit

R4(config)#router rip

R4(config-router)#network 192.168.4.0

R4(config-router)#texit

R4(config)#

B 7 £ R4 & [ debug ip rip FFEX RIP T{EISFEMIAIE 1T 1 98 /EEEH no debug

all XAz , BIZELITA-

1. RIPV2 RHEARHERSERBILER ?

2. RIPv2 RHRIEBABEREIERMAA ?

Ra#

*Mar <1 01:28:37.595: RIP: sending v2 update to 224.0.6.9 via Loopbacke (192.168.4.1)
*Mar 1 01:28:37.595: RIP: build update entries

*Mar 1 01:28:37.595: _192.168.34.6/24 via 0.0.0.0, metric 1, tag ©

*Mar 1 01:28:37.599: RIP: ignored v2 packet from 192.168.4.1 (sourced from one of our
addresses)

*Mar 1 01:28:55.783: RIP: sending v2 update to 224.0.0.9 via FastEtherneto/0.34
(192.168.34.4)

*Mar 1 01:28:55.783: RIP: build update entries

*Mar 1 01:28:55.783: 192.168.4.0/24 via 0.0.0.0, metric 1, tag ©

*Mar 1 01:29:03.447: RIP: sending v2 update to 224.0.0.9 via Loopbacke (192.168.4.1)
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*Mar 1 01:29:03.
*Mar 1 01:29:03.
*Mar 1 01:29:03.
addresses)

1 01:29:23.

*Mar
(192
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar

.168.34.4)

1
1
1
1
1

1

01:
01:
01:
01:
01:
01:

addresses)

R4#

29:
29:
29:
29:
29:
29:

23.
23.
29.
29.
29.
29.

R4#no debug all
All possible debugging has been turned off

R4#

447
447
447

739:

739:
739:
151:
151:
151:
151:

RIP: build update entries
192.168.34.0/24 via 0.0.0.0, metric 1, tag ©
RIP: ignored v2 packet from 192.168.4.1 (sourced from one of our

RIP: sending v2 update to 224.0.0.9 via FastEtherneto/0.34

RIP: build update entries
192.168.4.0/24 via 0.0.0.0, metric 1, tag @
RIP: sending v2 update to 224.0.0.9 via Loopbacke® (192.168.4.1)
RIP: build update entries
192.168.34.0/24 via 0.0.0.0, metric 1, tag ©
RIP: ignored v2 packet from 192.168.4.1 (sourced from one of our

£IR 8 - M2 R3 PIERHER , SR —5%192.168.4.0/24 4R/ "R" BIEEH , 1588 R3 BEM R4 FRERUL

F| RIPv2 FUBEH , ERNAIRBBAERABEY , B EXK21ZEHE RIPVL I5E RIPV2

R3#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1l - OSPF external type.l, \E2 - OSPF external type 2

i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - ‘candidate default, U - per-user static route

o - ODR, P - periodic downloaded static route

Gateway of last resort is not set

R 192.168.4.9/24 [120/1] via 192.168.34.4, 00:00:21, FastEtherneto/6.34
C 192.168.23.0/24 is directly connected, FastEthernet@/0.23
C 192.168.34.0/24 is directly connected, FastEthernet0/0.34
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6 RIPv2

B 1 £ R4 18NN Loopbackl , IP /9 192.168.40.1/28 , iZIEIRAERIMERR C SEibit

192.168.40.0/24 BN—1FX

R4(config)#interface loopback 1
R4(config-if)#ip address 192.168.40.1 255.255.255.240
R4(config-if)#exit

18 2 : M network , A& Loopbackl FFEZE RIP {3

R4(config)#router rip
R4(config-router)#network 192.168.40.0
R4(config-router)#texit

3 MER3 AUIEHER | SRII—5%192.168.40.0/24 fNIEH , EATFSHIZ RIPV2 ,

{BLERTIATEI ARG F W

R3#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external.type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - _IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P~ periodic downloaded static route

Gateway of last resort is not set

192.168.460.0/24 [120/1] via 192.168.34.4, 00:00:10, FastEtherneto/6.34
192.168.4.0/24 [120/1] via 192.168.34.4, 00:00:18, FastEtherneto/0.34
192.168.23.0/24 is directly connected, FastEthernet0/0.23
192.168.34.0/24 is directly connected, FastEthernet@/0.34

N N =X |xN
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\

FI 4 . £ R4 {5 show ip protocols , &K RIPv2 {§ "BaiCR" IHREEENAFFE
7 IXANNEESEI R4 FTiEM R3 RIX 192.168.40.0/28 IXNFMIEH , MRBEAIX

192.168.40.0/24 BIERIA C 224 , ItbAY RIPv2 TYEEERIR(R RIPV1

Ra#show ip protocols

Routing Protocol is "rip"
Sending updates every 30 seconds, next due in 18 seconds
Invalid after 180 seconds, hold down 180, flushed after 240
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Redistributing: rip
Default version control: send version 2, receive version 2

Interface Send Recv Triggered RIP Key-chain
FastEthernet0/0.34 2 2
Loopback® 2 2
Loopbackl 2 2

Automatic networR summarization is in effect

Maximum path: 4
Routing for Networks:
192.168.4.0
192.168.34.0
192.168.40.0
Routing Information Sources:
Gateway Distance Last Update
Distance: (default is 120)
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7 RIPv2

S 1 XA R4 0 R3 BENCR

\

R3(config)#router rip
R3(config-router)#no auto-summary
R3(config-router)#end

R4(config)#router rip
R4(config-router)#no auto-summary
R4(config-router)#end

B XE |, R3 BEEXHABNCEARMEE/ VN EENEDR , (BIIR L, BrE RIPV2 BH=SERNIZKE

BafiCE

IR ) - ISE R3 NIRHE , £255F)—2% 192.168.40.0/28 IUFMERH , 17AA R4 BL[A R3
EHTFREE , RIPv2 FHAEHFN T

R3#show ip route

Codes: C - connected, S - static, R = RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type,1, N2 - OSPF NSSA external type 2
E1l - OSPF external ‘type‘l, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS“inter area, * - candidate default, U - per-user static route
0 - ODR; P.-'\periodic downloaded static route

Gateway .of last resort is not set

192.168.40.0/24 is variably subnetted, 2 subnets, 2 masks
192.168.40.0/28 [120/1] via 192.168.34.4, 00:00:22, FastEtherneto/0.34
192.168.40.0/24 [120/1] via 192.168.34.4, 00:02:43, FastEtherneto/0.34
192.168.4.0/24 [120/1] via 192.168.34.4, 00:00:22, FastEtherneto/0.34
192.168.23.0/24 is directly connected, FastEtherneto/0.23
192.168.34.0/24 is directly connected, FastEtherneto0/0.34

N N X X |
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TR 3 BIFAMEZE R3I NEEHZE | £FZFIFEK 192.168.40.0/24 BIEIA C REEHAE | [R
FEXEEARREXTAEELSENEE MR |, (8B KR

R3#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route

Gateway of last resort is not set

192.168.40.0/24 is variably subnetted, 2 subnets, 2 masks
192.168.40.0/28 [120/1] via 192.168.34.4, 00:00:22, FastEtherneto/0.34
192.168.40.0/24 [120/1] via 192.168.34.4, 00:02:43, FastEthernetd/0.34
192.168.4.0/24 [120/1] via 192.168.34.4, 00:00:22, FastEthernet0/0.34
192.168.23.0/24 is directly connected, FastEthernet0/0.23
192.168.34.0/24 is directly connected, FastEtherneto/0.34

N N o™ =

TR 4 £ R3 LfHH clear ip route * KRIFTIRHARE

\

R3#clear ip route *
R3#

1=

SRS . BlfEE R3 UBHRE , [FREEAVAPS: 192.168.40.0/24 ELABRHI T , E

\

R3 BSEERTENE R A EEZIRVEEH

R3#show ip route
Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
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0o - ODR, P - periodic downloaded static route

Gateway of last resort is not set

192.168.460.0/28 is subnetted, 1 subnets

192.168.40.0 [120/1] via 192.168.34.4, 00:00:08, FastEthernetd/0.34
192.168.4.0/24 [120/1] via 192.168.34.4, 00:00:08, FastEthernet0/0.34
192.168.23.0/24 is directly connected, FastEthernet0/0.23
192.168.34.0/24 is directly connected, FastEtherneto/0.34

N N =X |xN
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8 RIPvl  RIPv2

I 1 FER2 b, [ network §5545 Fa0/0. 23 FFEZ RIP 1Y , {F Fa0/0.23 ATLIKE

RIP B&H

R2(config)#router rip
R2(config-router)#network 192.168.23.0
R2(config-router)#exit

R2(config)#

IR FER3 b, {FF network §5545 Fa0/0. 23 FFEZ RIP thiY /{F Fa0/0. 23 ATLIKE

RIP E&HH

R3(config)#router rip
R3(config-router)#network 192.168.23.0
R3(config-router)#exit

P 3 MR R2 NEREFRAT R2 ATLAKEIR3, RABVESH , iBABAARY RIP MY EFA R HEY
2 versionl PUISH , (BEEEATLUIEW version2 FRHAY

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 -"0ODR, P = periodic downloaded static route

Gateway of. last resort is not set

C 192.168.12.0/24 is directly connected, FastEthernet@/0.12
192.168.40.0/28 is subnetted, 1 subnets

192.168.40.0 [120/2] via 192.168.23.3, 00:00:01, FastEthernet9/0.23
192.168.4.6/24 [1206/2] via 192.168.23.3, 00:00:01, FastEtherneto/0.23
192.168.23.0/24 is directly connected, FastEthernet0/0.23
192.168.34.0/24 [120/1] via 192.168.23.3, 00:00:01, FastEtherneto/0.23
192.168.1.0/24 [120/1] via 192.168.12.1, 00:00:07, FastEthernet0/0.12
192.168.100.0/24 [120/1] via 192.168.12.1, 00:00:08, FastEthernet0/0.12

D D™ 0NN
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ST 4 MERR3 PKHZE | &Y R3 BUERHRFRFIRE R1, R2 PUEEH , HBAHET version2

\

VAR | BiiEE versionl RUESHT

R3#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route

Gateway of last resort is not set

192.168.40.0/28 is subnetted, 1 subnets

192.168.40.0 [120/1] via 192.168.34.4, 00:00:03, FastEthernet0/0.34
192.168.4.0/24 [120/1] via 192.168.34.4, ©00:00:03, FastEtherneto/0.34
192.168.23.0/24 is directly connected, FastEtherneto/0.23
192.168.34.0/24 is directly connected, FastEthernet@/0.34

N N X =

£S5 fER2 L, {8/ show protocols', ATLIBZIRNARY RIP MY , AIERA 1 (BATLAZ
TR AN HIRS E

R2#show ip protocols
Routing Protocol is"rip"
Sending updates ‘every 30 seconds, next due in 22 seconds
Invalid after 189 seconds, hold down 180, flushed after 240
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Redistributing: rip
Default version control: send version 1, receive any version
Interface Send Recv Triggered RIP Key-chain
FastEtherneto/0.12 1 12
FastEtherneto/0.23 1 12
Automatic network summarization is in effect
Maximum path: 4
Routing for Networks:
192.168.12.0
192.168.23.0
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Routing Information Sources:

Gateway Distance Last Update
192.168.12.1 120 00:00:00
192.168.23.3 120 00:00:23

Distance: (default is 120)

F$I 6 : f£R3 L, {#H show protocols , BJLABZEIFFZE version2 BY RIP MY , REEk
FIESThRAS 2 BYERH

R3#show ip protocols

Routing Protocol is "rip"
Sending updates every 30 seconds, next due in 13 seconds
Invalid after 180 seconds, hold down 180, flushed after 240
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Redistributing: rip
Default version control:_send version 2, receive version 2

Interface Send Recv Triggered RIP Key-chain
FastEtherneto/0.23 2 2
FastEtherneto/0.34 2 2

Automatic network summarization is not"in effect

Maximum path: 4

Routing for Networks:

192.168.23.0
192.168.34.0
Routing Information Sources:
Gateway Distance Last Update
192.168.34.4 120 00:00:11

Distance: (defaultwis 120)

B - AT ERISHEEANTE | AT RIP NEHAREERR—FhRE
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9 RIP  network

ST 1 ER4 L, 110 Loopbackle #] Loopback2e , IP 3519 172.16.10.1/24 ]

172.16.20.1/24 , B JEFE B ML 172.16.0.0/16 THIFK

R4(config)#interface loopback 10

R4(config-if)#ip address 172.16.10.1 255.255.255.0
R4(config-if)#exit

R4(config)#interface loopback 20

R4(config-if)#ip address 172.16.20.1 255.255.255.0
R4(config-if)#exit

TR2: BE K BiIgEHEARE Loopbackle FFEZE! RIP A4 Loopback2e FF/GZ!] RIP

£ 32598 1, £ Router rip NI network.172+16.10.0 BN "?" , KIUXEL

RN TR

R4(config)#router rip
R4(config-router)#network 172.16.10.0 ?
<cr>

R4(config-router)#network 172.16.10.0

\

T4 21, 2, £ Router rip TEEMA network 172.16.10.0 , E{TFEZE

R4(config-router)#network 172.16.10.0
R4(config-router)i

FIR 5 F9E running-config , KMEAIHEIAR network 172.16.10.0 ZRL T “network

172.16.0.0" , iBAEACS RIP T , network FdToEBREIENFM

R4#show running-config
Building configuration...

Current configuration : 1157 bytes
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I

version 12.3

service timestamps debug datetime msec
service timestamps log datetime msec
no service password-encryption

!

hostname R4

no ip domain lookup

!

ip audit po max-events 100

!

interface Loopbacke

ip address 192.168.4.1 255.255.255.0
!

interface Loopbackl

ip address 192.168.40.1 255.255.255.240
!

interface Loopbackl@

ip address 172.16.10.1 255.255.255.0
!

interface Loopback20

ip address 172.16.20.1 255.255.255.0
!

interface FastEtherneto/0

no ip address

duplex auto

speed auto

!

interface FastEthernet0/0.34
encapsulation dotlQ 300

ip address 192.168.34.4 255.255.255.0
!

!

router rip

version 2

network 172.16.0.0

network 192.168.4.0

network 192.168.34.0

network 192.168.40.0

no auto-summary
I

ooo mgooooo
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FIR 6 : £ R4 L{HH show ip protocol , &I Loopback1e 1 Loopback2e HITE T

EOyIZR

Ra#show ip protocols

Routing Protocol is "rip"
Sending updates every 30 seconds, next due in 28 seconds
Invalid after 180 seconds, hold down 180, flushed after 240
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Redistributing: rip
Default version control: send version 2, receive version 2

Interface Send Recv Triggered RIP Key-chain
FastEthernet0/0.34 2 2
Loopback® 2 2
Loopbackl 2 2
Loopbacki10 2 2
Loopback26 2 2

Automatic network summarization is not in effect
Maximum path: 4
Routing for Networks:
172.16.0.0
192.168.4.0
192.168.34.0
192.168.40.0
Routing Information Sources:
Gateway Distance Last Update
192.168.34.3 120 00:00:07
Distance: (default 1s.129)

£ 7 B RIPEEBEE , SEINEZ) 172.16.10.0/24 ] 172.16.20.0/24

\

R3#show.dip route

Codes:. C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set
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192.168.40.0/28 is subnetted, 1 subnets

R 192.168.40.0 [120/1] via 192.168.34.4, 00:00:09, FastEtherneto/0.34
172.16.0.06/24 is subnetted, 2 subnets

172.16.20.0 [1209/1] via 192.168.34.4, 00:00:09, FastEthernet@/6.34

172.16.10.0 [1209/1] via 192.168.34.4, 00:00:09, FastEthernet@/6.34
192.168.4.0/24 [120/1] via 192.168.34.4, 00:00:09, FastEtherneto/0.34
192.168.23.0/24 is directly connected, FastEthernet0/0.23
192.168.34.0/24 is directly connected, FastEtherneto/0.34

N N XX =X

BZE 7E RIP M network S IBSIZON 2 EEHREIFMAY  FLUNFH(IEEEE 172.16.10.0/24
Bt , REERIFCIEEM(FER "network 172.16.0.0" , EAIXEA™ B S5itbiit , B SSHBAMAYISIDZE 16 i, FBA
M= SHISHEEHEM 172.16.0.0/16 TAYEDO ( 40SLIEHAY 172.16.20.1/24 )FFSEI RIP MY , XA

SEARRNAFEENN. EEFLAIRMIMY ( EIGRP, OSPF ) EBRERIFHIFRRIXMAIRE
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10

], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

£ 3 BEREIFFEHAN (Sw1 ), sEiE— FEE

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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6 OSPF

SEIGHRFN

LIS E -

6. IFLE OSPF HMYAVEARREE

7. Ei OSPF MYAVEARNEE

8. E4E 0SPF hNAIZ KIgECE

9. FREBE 0SPF MM TRIRSHIHE AR EIE
10. E4Z2 OSPF B9 Router-id KIECEMEER X

11. S4B 0SPF %3S DR/BDR HYRNIFIFEFIT X

129



], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

SR 3 ERETIRM (sw1 ), SCE—T#(E

\|

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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$TR1 . ERE sw1 RE

% Please answer ‘'yes' or 'no’.
Would you like to enter the initial configuration dialog? [yes/no]: n

Would you like to terminate autoinstall? [yes]:
Press RETURN to get started!

Switch>

Switch>enable

Switch#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Switch(config)#vlan 100,200, 300,400,500
Switch(config-vlan)#exit

Switch(config)#interface range fastEthernet(0/1 - 4
Switch(config-if-range)#switchport trunk-encapsulation dotlq
Switch(config-if-range)#tswitchport mode trunk
Switch(config-if-range)#no shutdown

iE I “switchport trunk encapsulation dotlq” RSUNERHBIIRE  FiRBEGAIASIRH R S dotlq

MABEFPIISE trunk BIFRCER , TREYE | BEAE T

T2 BREIRL BEEFVIRNRL" Fi5 Fao/e ZOFR WNRIRE Fao/0, N{EH E0/0)

--- System Configuration Dialog ---
Would you.like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R1

R1(config)#interface fastEthernet 0/0
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R1(config-if)#no shutdown
R1(config-if)#exit

3 7ER1 b, B FIE Fa0/0.14 (8 E0/0.14) , $E5E dotlq Jy 100 , HELE 1P ith

/9 192.168.14.1/24

R1(config)#interface fastEthernet 0/0.14
R1(config-subif)#encapsulation dotl1lQ 100
R1(config-subif)#ip address 192.168.14.1 255.255.255.0
R1(config-subif)#exit

TR 4 EFRKEIR2 BEEFHREN "R2" ,FHFFE Fao/e O ( AIRIRE Fao/0 NIFEH E0/0)

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog?-[yes/no]: no
Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one ‘per line. End with CNTL/Z.
Router(config)#hostname R2

R2(config)#interface fastEthernet .0/0

R2(config-if)#no shutdown

R2(config-if)#exit

5 ER2 L RIETFE Fan/0.234 (F E0/0.234 ) ,}E%E dotlq 9 200 , HELE 1P

b9 192.168.234.2/24 , I8E T 5a/J 10000 ( EE\2 kbps , FFEEERE 10M)

R2(config)#interface fastEthernet 0/0.234
R2(config-subif)#encapsulation dotl1lQ 200
R2(config-subif)#ip address 192.168.234.2 255.255.255.0
R2(config-subif)#bandwidth 10000

R2(config-subif)#exit
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T 6 EREIR3 BEEFHIRA "R3" ,FH/S Fao/0 O ( AIRIZE Fao/o NIfEF E0/0)

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R3

R3(config)#interface fastEthernet 0/0

R3(config-if)#no shutdown

R3(config-if)#exit

7 7ER3 L, B FI2M Fan/0.234 ( 5; E0/0.234) ,35%E dotlq Ju 200 , HELE 1P

ol 192.168.234.3/24 , IEEHEE S 10000 ( B2 Kbps , FTELEERE 10M)

R3(config)#interface fastEthernet 0/0.234
R3(config-subif)#encapsulation dotl1Q 200
R3(config-subif)#ip address 192.168.234.3 255.255.255.0
R3(config-subif)#bandwidth 10000

R3(config-subif)#exit

T8 8 [ ERE R4 BLEEAEN "RA" ,FHFFS Fao/e O ( AIRIRE Fao/0 ,NUFEF E0/0)

--- System:Configuration Dialog ---
Would -you ‘like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R4

R4(config)#tinterface fastEthernet 0/0

R4(config-if)#no shutdown
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R4(config-if)#exit

9 £ R4 L, BIEEFIEM Fa0/0.14 (F; E0/0.14 ), I5E dotlq 9 100 , FECLE IP it
19 192.168.14.4/24, BEIEE— N FHE Fa0/0.23 ( 8 E0/0.234 ) ,38%E dotlq )5 200,

HBECE IP HblIE)9 192.168.234.4/24 , I5ET /I 10000 ( BAiL2 kbps , FTEERE 10M)

R4(config)#interface fastEthernet 0/0.234
R4(config-subif)#encapsulation dotlQ 200
R4(config-subif)#ip address 192.168.234.4 255.255.255.0
R4(config-subif)#bandwidth 10000

R4(config-subif)#exit

R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#encapsulation dotlQ 100
R4(config-subif)#ip address 192.168.14.4 255.255.255.0
R4(config-subif)#bandwidth 10000

R4(config-subif)#exit

1% 10 : EIKHSES R2 LBI5E Fa0/0.20 , dotlq {E/9 20 , IP 9 192.168.2.1/24 ,7ER2 |k

BlJ#E Fae/0.30 [ ,dot1lq{E9 30 ,IP /9192.168.3.1/24 A1&HL R2 FIR3 1&EIEE 2 N LAN,
FHEETEE /I 10000 ( BBILZ kbps , ATEERE 10M)

R2(config)#interface fastEthernet 0/0.20
R2(config-subif)#encapsulation dotlQ 20
R2(config-subif)#ip address 192.168.2.1 255.255.255.0
R2(config-subif)#bandwidth 10000
R2(config-subif)#exit

R3(config)#interface fastEthernet 0/0.30
R3(config=subif)#encapsulation dot1Q 30
R3(config-subif)#ip address 192.168.3.1 255.255.255.0
R3(config-subif)#bandwidth 10000
R3(config-subif)#exit

SR, 11 WERERHRRRO5IZER | BAFEIRONEGER P

R1#show protocols

134



Global values:
Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
FastEthernet6/6.14 is up, line protocol is up
Internet address is 192.168.14.1/24
Seriale/@ is administratively down, line protocol is down

FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down

R2#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
FastEthernet0/0.234 is up, line protocol is up
Internet address is 192.168.234.2/24
FastEthernet6/0.20 is up, line protocol is up
Internet address is 192.168.2.1/24
Seriale/@ is administratively down, line protocol.is. down

FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is.-down
R2#

R3#show protocols
Global values:
Internet Protocol routing ds. enabled
FastEthernet@/0 is up, line protocol is up
FastEthernet0/0.234 is up, line protocol is up
Internet address is 192.168.234.3/24
FastEthernet6/0.30 is up, line protocol is up
Internet address is 192.168.3.1/24
Seriale/@ is‘administratively down, line protocol is down

FastEthernet@/1 is administratively down, line protocol is down
Serial@/1.is\ administratively down, line protocol is down
R3#

R4#show protocols
Global values:

Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
FastEtherneto/6.14 is up, line protocol is up

Internet address is 192.168.14.4/24
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FastEthernet0/0.234 is up, line protocol is up
Internet address is 192.168.234.4/24
Seriale/@ is administratively down, line protocol is down

FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down
R4#

LB, 12 : (A ping Wil , EIEREZAKESHE

R4#ping 192.168.14.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.14.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/4"ms

R4#ping 192.168.234.2
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.234.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/4 ms

R4#ping 192.168.234.3

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.234.3, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/4 ms
R44#

136



2 OSPF

\

LB 1 #HARLNEBEERT, , 8/ router ospf FF/5 OSPF MY , HENHIES S 1

R1(config)#router ospf 1
R1(config-router)#

IR 2 : £ OSPF HMYART TEA network 4345 192.168.14.0/24 THIRTEEAZHER!
OSPF , 7O Area 14

R1(config-router)#network 192.168.14.0 0.0.0.255 area 14
R1(config-router)#end
R1#

L83 #HA R NEBBECERT , £ router ospf FS OSPF MY , FENHESE N 2

\

R2(config)#trouter ospf 2
R2(config-router)

I, 4 : 1E OSPF HMYART{ TEF network aps>15 192.168.234.0/24 THFFEZOEHE

Z| OSPF , 70N Area 0, [EHT 192.168.2.0/24 BIRFEEZEOFBE Area2

R2(config-router)#network 192.168.234.0 0.0.0.255 area 0
R2(config-router)#network ' 192.168.2.0 0.0.0.255 area 2
R2(config-router)#end

R2#

\

L5 i HARIHNLBBECERL , £ router ospf /5 OSPF ¥ , FENXHIEE S 3

R3(config)#trouter ospf 3
R3(config-router)#

I, 6 : 1 OSPF HMYART( TEF network 4345 192.168.234.0/24 THREEOEHE

2l oSPF , HION Area 0, [EIRT 192.168.3.0/24 FTEEOFFEE) Area3

R3(config-router)#network 192.168.234.0 0.0.0.255 area 9
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R3(config-router)#network 192.168.3.0 0.0.0.255 area 3
R3(config-router)t#end
R3#

\

LB7 . #HARINEBEERT , £/ router ospf FFiF OSPF Y , HENXHEE S 4

R4(config)#router ospf 4
R4(config-router)#

I8 8 : & OSPF HMYART( TEF network 4345 192.168.234.0/24 FHFEEOEHE

2l oSPF , FIOA Area o, [EIAT 192.168.14.0/24 HFTEEOFFSE Areals

R4(config-router)#network 192.168.234.0 0.0.0.255 area @
R4(config-router)#network 192.168.14.0 0.0.0.255 jarea 14
R4(config-router)#end

R4#

LR, 9 : 1aE R1 UBSHE , SEZIEMIES

Rl#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 -"0ODR, P = periodic downloaded static route

Gatewayof\ last resort is not set

C 192.168.14.0/24 is directly connected, FastEthernet@/0.14

O IA 192.168.234.6/24 [110/20] via 192.168.14.4, 00:00:14, FastEtherneto/0.14
0 IA 192.168.2.6/24 [110/30] via 192.168.14.4, 09:00:14, FastEtherneto/06.14
0 IA 192.168.3.9/24 [110/30] via 192.168.14.4, 00:00:14, FastEtherneto/0.14

R1#
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12 10 : R1 LBE ping B M{H At , FXESMSEI 7 EEX

Rl#ping 192.168.2.1
Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.2.1, timeout is 2 seconds:
i

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/4 ms
Rl#ping 192.168.3.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.3.1, timeout is 2 seconds:
i

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/4"ms

R1#
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1=

g

=

N

show

R4 BY Router-id %/ ?

R4 B—EXIEIAF KM= ?

R4 Ay OSPF F2& 7 HFLE network @< ?

R4 735U NIRLERS FRERBRERW RS OSPF B&HA ?

R4#show ip protocols

Routing Protocol is "ospf 4"

Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not [set
Router ID 192.168.234.4

It is an area border router

Number of areas in this router is 2. 2 normal @ stub © nssa

Maximum path: 4

Routing for NetworRs:

192.168.14.0 0.0.0.255 area 14

192.168.234.0 0.0.08.255 area @

Routing Information Sources:

Gateway Distance Last Update
192.168.14.1 i) 00:01:02
192.168.234.2 110 00:01:07
192.168.234.3 110 00:01:07
192.168.234.4 110 00:28:50

Distance: (default is 110)

B1:1ER4 £, 8 show protocols BJLAEZ| osPF BIEATIEE

B, BEIELATERE

2 ER4 L, {FH show ip ospf AILIEE] OSPF HE (128 ) B8R , EELAL AR :

R4 EEELIXE , BSR4 ?

R4# show ip ospf
Routing Process "ospf 4" with ID 192.168.234.4
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Supports
Supports
Supports
It is an
Initial S
Minimum h

only single TOS(TOS®) routes

opaque LSA

Link-local Signaling (LLS)

area border router

PF schedule delay 5000 msecs

old time between two consecutive SPFs 10000 msecs

Maximum wait time between two consecutive SPFs 10000 msecs

Minimum L
LSA group
Interface
Retransmi
Number of
Number of
Number of
Number of
Number of

SA interval 5 secs. Minimum LSA arrival 1 secs
pacing timer 240 secs

flood pacing timer 33 msecs

ssion pacing timer 66 msecs

external LSA 0. Checksum Sum ©x000000

opaque AS LSA 0. Checksum Sum ©x000000

DCbitless external and opaque AS LSA ©

DoNotAge external and opaque AS LSA ©

areas in this router is 2. 2 normal @ stub @ nssa

External flood list length ©
Area BACKBONE(©)

Number of interfaces in this area is 1

Area has no authentication
SPF algorithm last executed 00:56:52.348 ago
SPF algorithm executed 4 times

Area ranges are
Number of LSA 7. Checksum Sum ©0x030682
Number of opaque link LSA @. Checksum Sum ©x000000
Number of DCbitless LSA“@
Number of indication LSA ©
Number of DoNotAge LSA ©
Flood list length.@
Area 14
Number of interfaces in this area is 1

Area has no authentication
SPF algorithm last executed 00:55:13.740 ago
SPF\algorithm executed 4 times

Area ‘ranges are

Number of LSA 6. Checksum Sum ©x0213C1

Number of opaque link LSA @. Checksum Sum ©x000000
Number of DCbitless LSA ©

Number of indication LSA ©

Number of DoNotAge LSA ©

Flood list length ©
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I8 3 . 7£ R4 Lf#H show ip ospf interface brief @< , JUABEIFTEHSE 0SPF AY

O, BEELTE

1. BBLEOFET oSPF MY , BAIIIAEINY ID DEIZEHA ?
2. Fa0/0.234 IINHIREA XL ?

3. Fa0/0.14 IIANHIREA X, ?

Ra#show ip ospf interface brief

Interface PID Area IP Address/Mask Cost State Nbrs F/C
Fa@/0.234 4 (2] 192.168.234.4/24 1 DROTH 2/2
Fae/0.14 4 14 192.168.14.4/24 1 DR 1/1

FIR 4 fER4 L {FF show ip ospf interface Fa@/0.234( ;% Fa0/0.234 FiFHE0/0.234)

BJLAEE Fa0/0.234 fY OSPF iFS 2L , EIELITa)E

1. Fa0/0.234 Y 0SPF FFsEIERZ /D ?
2. Fa0/0.234 #ZOFZ/DEtEl&1E— 1 0SPF B Hello &
3. Fae/e.234 O /DRENEBKAZISEERY Hello FFIESRE “"FET-"

4. R4IEIT Fao/0.234 FOHPLCERERSSEEZ 1 OSPF SFF , B 3I2iE ?

R4#tshow ip ospf interface fastEthernet 0/0.234

FastEthernet0/0.234 is up, line protocol is up
Internet Address 192.168.234.4/24, Area ©
Process \ID=4, Router ID 192.168.234.4, Network Type BROADCAST,_ Cost: 10
Transmit Delay is 1 sec, State DROTHER, Priority 1
Designated Router (ID) 192.168.2.1, Interface address 192.168.234.2
Backup Designated router (ID) 192.168.3.1, Interface address 192.168.234.3
Timer intervals configured, Hello 10, Dead 48, Wait 40, Retransmit 5

oob-resync timeout 40
Hello due in 00:00:03
Index 1/1, flood queue length ©
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
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Last flood scan time is @ msec, maximum is © msec
Neighbor Count is 2, Adjacent neighbor count is 2
Adjacent with neighbor 192.168.2.1 (Designated Router)
Adjacent with neighbor 192.168.3.1 (Backup Designated Router)
Suppress hello for © neighbor(s)
R4#

B 6 : {fF show ip route ospf , AILUEIEHZR 0SPF RUBREIAHSE , EREIXMRI

R4#show ip route ospf
0 IA 192.168.2.0/24 [110/20] via 192.168.234.2, 00:56:00, FastEthernet@/0.234

O IA 192.168.3.0/24 [110/20] via 192.168.234.3, 00:56:00, FastEthernet0/0.234
R4#
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4 OSPF network

£ 1 £ R4 1IN 4 4 Loopback M

\

Loopback1e1: 172.16.1.1/24
Loopback1e2: 172.16.2.1/24
Loopback1e3: 172.16.3.1/24
Loopback1e4: 172.16.4.1/24

D NN NN

R4(config)#interface loopback 101
R4(config-if)#ip address 172.16.1.1 255.255.255.0
R4(config-if)#exit

R4(config)#interface loopback 102
R4(config-if)#ip address 172.16.2.1 255.255.255.0
R4(config-if)#exit

R4(config)#interface loopback 103
R4(config-if)#ip address 172.16.3.1 255.255.255.0
R4(config-if)#exit

R4(config)#interface loopback 104
R4(config-if)#ip address 172.16.4.1 255.255.255.0
R4(config-if)#exit

B, 2 £ 0SPF T, {#FH network ap< , 1§ 172.16.0.0/16 X/ B RXFEME FHIFTEEO

FFi3 0SPF , FAOAXIE 4

R4(config)#router ospf 4
R4(config-router)#network 172.16.0.0 0.0.255.255 area 4
R4(config-router)#end

#1123 : {#F show ip ospf interface brief #iA 4 4 Loopback EOEBEFFEET 0SPF

P, FIIANT X5 4
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Ra#show ip ospf interface brief

Interface PID Area IP Address/Mask Cost State Nbrs F/C
Fa®/0.234 4 0 192.168.234.4/24 10 DR 2/2
Lolo64 4 4 172.16.4.1/24 1 LOOP _©/6
Lo163 4 4 172.16.3.1/24 1 LOOP _©/6
Lol62 4 4 172.16.2.1/24 1 LOOP _©/6
Loilo1 4 4 172.16.1.1/24 1 LOOP _©/6
Fae/0.14 4 14 192.168.14.4/24 10 BDR 1/1

LR 4 £/ no IR 2 RUBRIEMIRR

R4#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R4(config)#router ospf 4

R4(config-router)#no network 172.16.0.0 0.0.255.255 area 4
R4(config-router)#texit

5 - (FHH network §5% |, JSIRHSE F 172.16.1.0/24 FR FAUZOFFE OSPF thiY , 3
IO 4

R4(config)#router ospf 4
R4(config-router)#network 172.16.1.0 0.0.0.255 area 4
R4(config-router)#end

12 6 : {#FH show. ip-ospf interface brief , HEAMIFERA Loopback10l #IIN T X1
4

R4#tshow ip ospf interface brief

Interface PID Area IP Address/Mask Cost State Nbrs F/C
Fa0/0.234 4 0 192.168.234.4/24 1 DROTH 2/2
Lolo1 4 4 172.16.1.1/24 1 LOOP eo/6
Faoe/0.14 4 14 192.168.14.4/24 1 DR 1/1

LB, 7 : 55 no apSIEEER 5 RURIEMIRR

Ra#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
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R4(config)#router ospf 4
R4(config-router)#no network 172.16.1.0 0.0.0.255 area 4
R4(config-router)#texit

IR 8 : {FF network 3% , 1HFEKHSE EITHAC 172.16.1.1 1X— IP BYIEOFFEE oSPF BY

Xigf 4

R4(config)#router ospf 4

R4(config-router)#network 172.16.1.1 0.0.0.0 area 4
R4(config-router)#end

R4#

18 9 : [ show ip ospf interface brief , FEIATIEHRRAE Loopback1ol #IIAN T X

1% 4

R4#tshow ip ospf interface brief

Interface PID Area IP Address/Mask Cost State Nbrs F/C
Fa0/0.234 4 0 192.168.234.4/24 1 DROTH 2/2
Lolo1 4 4 172.16.1.1/24 1 LOOP o/0
Fao/0.14 4 14 192.168.14.4/24 1 DR 1/1

1% 10 : {FH network 172.16.0.0 0.0.3.255 area 40, 51MZipSIXEIHIIR

R4(config)#router ospf 4
R4(config-router)#network 172.16.0.0 0.0.3.255 area 40
R4(config-router)t#texit

FI 11 : FF show ip ospf interface brief, %R 0SPF Z%ZE , &% Loopbackiel

JBF X1 4 ; Loopback102 F[] Loopback103 BF X1 40 , DIFRE.

R4#tshow ip ospf interface brief

Interface PID Area IP Address/Mask Cost State Nbrs F/C
Fa0/0.234 4 0 192.168.234.4/24 1 DROTH 2/2
Lolo1 4 4 172.16.1.1/24 1 LOOP ©/0
Fa0/0.14 4 14 192.168.14.4/24 1 DR 1/1
Lo163 4 40 172.16.3.1/24 1 LOOP ©/0
Lo162 4 40 172.16.2.1/24 1 LOOP ©/0
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L 12  BREIR1, EINLAT Loopback M

v Loopback1:192.168.1.1/27
v' Loopback2:192.168.11.1/28
v Loopback3:192.168.111.1/29

R1(config)#interface loopback 1

R1(config-if)#ip address 192.168.1.1 255.255.255.224
R1(config-if)#exit

R1(config)#interface loopback 2

R1(config-if)#ip address 192.168.11.1 255.255.255.240
R1(config-if)#exit

R1(config)#interface loopback 3

R1(config-if)#ip address 192.168.111.1 255.255.255.248
R1(config-if)#exit

$B, 13 : {#F network a5< , & R1 _EFFERYEZLOEHSE osPF FUXIE 14 X

R1(config)#router ospf 1
R1(config-router)#network 0.0.0.0 '0.0.0.0 area 14
R1(config-router)#end

R1#

IR 14 © HIA R1 ROFFEIROIERITSE] T 0SPF RIXIE, 14

Rl#show ip ospf interface brief

Interface PID.. Area IP Address/Mask Cost State Nbrs F/C
Lo3 1 14 192.168.111.1/29 1 LOOP o/0
Lo2 1 14 192.168.11.1/28 1 LOOP o/0
Lol 1 14 192.168.1.1/27 1 LOOP eo/6
Faoe/0.14 1 14 192.168.14.1/24 1 BDR 1/1
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5 OSPF Loopback

SE 1 MZR R1 AEOFIFE |, FEIA Loopbackl, Loopback2 #[] Loopback3 #ZORY#EIE S 5!

\

#82/27. /287%0/29

R1l#show protocols
Global values:

Internet Protocol routing is enabled
FastEtherneto/@ is up, line protocol is up
FastEthernet0/0.14 is up, line protocol is up

Internet address is 192.168.14.1/24
Serial@/@ is administratively down, line protocol is down
FastEtherneto/1 is administratively down, line protocol is /down
Serial@/1 is administratively down, line protocol is down
Loopbackl is up, Line protocol is up

Internet address is 192.168.1.1/27
Loopback2 is up, Line protocol is up

Internet address is 192.168.11.1/28
Loopback3 is up, Line protocol is up

Internet address is 192.168.111.1/29

S, 2 1@E R1 BY oSPF #O5F , HIA 3" Loopback ZOAEBESINAZIT 0SPF ¥ , Fi0

AT X1 14

Rl#show ip ospf interfacewbrief

Interface PID “ Area IP Address/Mask Cost State Nbrs F/C
Lo3 1 14 192.168.111.1/29 1 LooP e/é

Lo2 1 14 192.168.11.1/28 1 LOOP o/0

Lol 1 14 192.168.1.1/27 1 LOOP eo/6
Fa®/0.14 1 14 192.168.14.1/24 10 BDR 1/1

£, 3 : 10E R4 RUBSHER | SRITE R4 BIEEHZRT , R1 _ERY 3 4 Loopback RIS EHER

£ 32 AV , i£8 R2 #1 R3 AY Loopbacke At X/ Mol

R4#show ip route
Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
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D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1l - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set
C 192.168.14.0/24 is directly connected, FastEtherneto/0.14
192.168.111.6/32 is subnetted, 1 subnets
(0] 192.168.111.1 [116/11] via 192.168.14.1, 00:03:27, FastEtherneto/6.14
172.16.0.0/24 is subnetted, 4 subnets
172.16.4.0 is directly connected, Loopbackl04
172.16.1.0 is directly connected, Loopbackl01l
172.16.2.0 is directly connected, Loopbackl102
172.16.3.0 is directly connected, Loopback103
192.168.11.0/32 is subnetted, 1 subnets
192.168.11.1 [116/11] via 192.168.14.1, ©0:03:28, FastEtherneto/6.14
C 192.168.234.0/24 is directly connected, FastEthernet0/0.234
192.168.1.0/32 is subnetted, 1 subnets
o 192.168.1.1 [1106/11] via 192.168.14.1, 09:03:28, FastEtherneto/0.14
O IA 192.168.2.0/24 [110/20] via 192.168.234.2, 01:06:36, FastEthernet0/0.234
O IA 192.168.3.0/24 [110/20] via 192.168.234.3, 01:06:36, FastEthernet0/0.234
R4#

IR :0SPF BUASIE Loopback ORI —ELL/32 BEHZE , SEEMIKMRTIEZDHHE Loopback

0O 0O 0O 0N

EORYF A0S

T4 FTER1IHY.3 1 Loopback AT , 9BUERA "ip ospf network point-to-point”
A ® IXTF 0SPF B Loopback #HOBF— M REIRBIZE , BBAFSIRES Loopback £

CH9#EES , 5351, R4 BY Loopback1e1 El 104 EPAJLUERIXMaE<S

R1(config)#interface loopback 1
R1(config-if)#ip ospf network point-to-point
R1(config-if)#exit
R1(config)#interface loopback 2
R1(config-if)#ip ospf network point-to-point
R1(config-if)#exit
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R1(config)#interface loopback 3
Rl1(config-if)#ip ospf network point-to-point
R1(config-if)#exit

R4(config)#interface loopback 101
R4(config-if)#ip ospf network point-to-point
R4(config-if)#exit

R4(config)#interface loopback 102
R4(config-if)#ip ospf network point-to-point
R4(config-if)#exit

R4(config)#tinterface loopback 103
R4(config-if)#ip ospf network point-to-point
R4(config-if)#exit

SR 5 | BifEE R4 RIERHZR . &AL R1 AY 3 41 Loopback ZMEBET T B CIEHBRIMERS

R4#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1--2.IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set

C 192.168.14.0/24 is directly connected, FastEthernet0/0.14
192.168.111.9/29 is subnetted, 1 subnets
o 192.168.111.0 [1106/11] via 192.168.14.1, 00:00:29, FastEtherneto/0.14
172.16.0.0/24 ‘is.subnetted, 4 subnets
172.16.4.0'is directly connected, Loopbackle4
172.16.1.0.1is directly connected, Loopbackl0l
172.16.2.0 is directly connected, Loopback102
172.16.3.0 is directly connected, Loopbackl03
192.168.11.9/28 is subnetted, 1 subnets
192.168.11.0 [110/11] via 192.168.14.1, 00:00:30, FastEtherneto/0.14
C 192.168.234.0/24 is directly connected, FastEthernet9/0.234
192.168.1.0/27 is subnetted, 1 subnets
0] 192.168.1.0 [110/11] via 192.168.14.1, 00:00:30, FastEthernete/0.14
0 IA 192.168.2.0/24 [110/20] via 192.168.234.2, 01:08:22, FastEthernet0/0.234
0 IA 192.168.3.0/24 [110/20] via 192.168.234.3, 01:08:22, FastEthernete/0.234

O 0O 0O N
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6 OSPF  Cost

IR 1 £R3 L, #EI0— Fa0/0.300 32 , dotlq B/ 300, IP H 172.16.33.1/24

R3(config)#interface fastEthernet ©/0.300
R3(config-subif)#encapsulation dotl1lQ 300
R3(config-subif)#ip address 172.16.33.1 255.255.255.0
R3(config-subif)#exit

LB, 2 : [ network 3% , BZIEONAXIE 3

R3(config)#router ospf 3

R3(config-router)#network 172.16.33.1 0.0.0.0 area 3
R3(config-router)#exit

R3(config)#

I 3 : {§H bandwidth 5% , 45 Fa0/0.300 B9t R Ak 2M

R3(config)#interface fastEthernet ©/0.300
R3(config-subif)#bandwidth 2000
R3(config-subif)#exit

R3(config)#

8 4 : {EF show ip ospf interface #3<> , AJLIEE! Fao/0.300 B OSPF FH5 , BEIFF

HIER 50, XMEREAGHKAY?

R3#show ip ospf. interface fastEthernet 0/0.300
FastEthernet0/0.300 .is up, line protocol is up
Internet Address 172.16.33.1/24, Area 3
Process ID 3, Router ID 192.168.3.1, Network Type BROADCAST, Cost: 560
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 192.168.3.1, Interface address 172.16.33.1
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:08
Index 2/3, flood queue length ©
Next 0x0(0)/0x0(0)
Last flood scan length is @, maximum is ©
Last flood scan time is @ msec, maximum is © msec
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Neighbor Count is @, Adjacent neighbor count is ©
Suppress hello for @ neighbor(s)

HE 5 - fFR2 _F, FB{EF bandwidth 5% , 5 R2 Y Fa0/0. 234 IS EEMIAL 4M

R2(config)#interface fastEthernet 0/0.234
R2(config-subif)#bandwidth 4000
R2(config-subif)#exit

B, 6 : A show ip ospf interface W< , FJLAEZ] Fao/0.300 Y OSPE FFH!, BEIFF

HER 25 , XIMEREAERN?

R2#show ip ospf interface fastEthernet 0/0.234
FastEthernet0/0.234 is up, line protocol is up
Internet Address 192.168.234.2/24, Area ©
Process ID 2, Router ID 192.168.2.1, Network Type BROADCAST, Cost: 25
Transmit Delay is 1 sec, State DR, Priority 2
Designated Router (ID) 192.168.2.1, Interface address 192.168.234.2
Backup Designated router (ID) 192.168.3.1, Interface address 192.168.234.3
Timer intervals configured, Hello 10; Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:04
Supports Link-local Signaling (LLS)
Index 1/1, flood queue length-@
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 5
Last flood scan time is@ msec, maximum is © msec
Neighbor Count “is 2, Adjacent neighbor count is 2
Adjacent with neighbor 192.168.3.1 (Backup Designated Router)
Adjacent with\ neighbor 192.168.234.4
Suppress hello for @ neighbor(s)

STR7 AR L, I9ERHAZE , M 172.16.33.0/24 NEEERZD ? XINMEREHITHE

RISKRRY ? ( EftERHREEET MM ERNA—F  RFEEXR(D 172.16.33.0/24 HIAT )

R2#show ip route ospf

O IA 192.168.14.0/24[110/26] via 192.168.234.4, 00:02:55, FastEthernet0/0.234
192.168.111.0/29 is subnetted, 1 subnets

0 IA 192.168.111.0
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[110/27] via 192.168.234.4, 00:02:55, FastEthernet0/0.234
172.16.0.0/24 is subnetted, 4 subnets
OIA 172.16.33.0 [1106/75] via 192.168.234.3, 00:00:40, FastEtherneto/0.234
IA 172.16.1.0 [110/26] via 192.168.234.4, 00:02:55, FastEthernet0/0.234
IA 172.16.2.0 [110/26] via 192.168.234.4, 00:02:55, FastEthernet0/0.234
IA 172.16.3.0 [110/26] via 192.168.234.4, 00:02:55, FastEtherneto/0.234
192.168.11.0/28 is subnetted, 1 subnets
0 IA 192.168.11.0 [110/27] via 192.168.234.4, 00:02:55, FastEtherneto/0.234
192.168.1.0/27 is subnetted, 1 subnets
0 IA 192.168.1.0 [110/27] via 192.168.234.4, 00:02:55, FastEthernet0/0.234
O IA 192.168.3.0/24 [110/26] via 192.168.234.3, 00:02:55, FastEthernet0/0.234

O O O

$E 8 : [EZEIR3, £ Fa0/0.300 T, {HF ip ospf cost apSEEKBIZIZONFHEIEEN
200

R3(config)#interface fastEthernet ©/0.300
R3(config-subif)#ip ospf cost 200
R3(config-subif)#exit

L9 : {9E Fa0/0.300 BUFFE , FIAIIEZEORIFEETM T 200

R3#show ip ospf interface fastEthernet 0/0.300
FastEthernet0/0.300 is up, line.protocol.is up
Internet Address 172.16.33.1/24, Area 3
Process ID 3, Router ID 192.168.3.1, Network Type BROADCAST, Cost: 260
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 192.168.3.1, Interface address 172.16.33.1
No backup designated router on this network
Timer intervals ‘configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in-00:00:07
Index<2/3, flood queue length ©
Next.0x0(0)/0x0(0)
Last flood scan length is @, maximum is ©
Last flood scan time is @ msec, maximum is © msec
Neighbor Count is @, Adjacent neighbor count is ©
Suppress hello for @ neighbor(s)
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R 10 : 1B R2 FUERHAER , BE 172.16.33.0/24 PIFFEHEEZTM T 225 (200+25 )

R2#show ip route ospf

0

o

IA 192.168.14.0/24[110/26] via 192.168.234.4, 00:04:47, FastEthernet0/0.234
192.168.111.0/29 is subnetted, 1 subnets

IA 192.168.111.0 [110/27] via 192.168.234.4, 00:04:47, FastEthernet0/0.234
172.16.0.0/24 is subnetted, 4 subnets

JA 172.16.33.0 [1106/225] via 192.168.234.3, 00:02:32, FastEtherneto/0.234

O O O |©

IA 172.16.1.0 [110/26] via 192.168.234.4, 00:04:47, FastEtherneto/0.234

IA 172.16.2.0 [110/26] via 192.168.234.4, 00:04:47, FastEtherneto/0.234

IA 172.16.3.0 [110/26] via 192.168.234.4, 00:04:47, FastEthernet0/0.234
192.168.11.0/28 is subnetted, 1 subnets

IA 192.168.11.0 [110/27] via 192.168.234.4, 00:04:47, FastEthernete/0:234
192.168.1.0/27 is subnetted, 1 subnets

IA 192.168.1.0 [110/27] via 192.168.234.4, 00:04:47, FastEthernet@/0.234

IA 192.168.3.0/24 [110/26] via 192.168.234.3, 00:04:47, FastEtherneto/0.234
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7 Router-id

T 1 BFRER1, #EIN— Loopbacke [ , Bid& IP /9 192.168.255.1/32

R1(config)#interface loopback ©
R1(config-if)#ip address 192.168.255.1 255.255.255.255
Rl(config-if)#

HR 2 . RECESFaaE 0x2102, FHRFEE , EER1

R1(config)#config-register 0x2102
R1(config)#end

Rl#twrite

Building configuration...

[OK]

Rl#reload

Proceed with reload? [confirm] X FEIE

T 3:1F5 R1 ERG (£ show ip protocols JIZ2R1 AY Router-id ;2 192.168.255.1 ,

K9 192.168.255.1 2 R1 _t Loopback #ZOFRIERA IP Hhilt

Rl#show ip protocols

Routing Protocol is "ospf 1"
Outgoing update filter ‘list for ‘all interfaces is not set
Incoming update filter.list for all interfaces is not set
Router ID 192.168.255.1
Number of areas in this router is 1. 1 normal © stub © nssa

Maximum path: 4
Routing “for Networks:
192.168.14.0 0.0.0.255 area 14
0.0.0.0 255.255.255.255 area 14
Reference bandwidth unit is 100 mbps
Routing Information Sources:

Gateway Distance Last Update
192.168.234.4 110 00:02:04
192.168.255.1 110 00:02:29

Distance: (default is 1190)

HHHES : OSPF 1%E3% Router-id BYIKIE :
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1.FkcE

2. 52 KHY Loopback [ IP

w

CERORHOYEREO] TP

T4 £ R1 _EEBIENN— Loopback1000 , IP 5§ 223.255.255.1/32 , iIXMzOLL

192.168.255.1 &fK

R1(config)#interface loopback 1000
R1(config-if)#ip address 223.255.255.1 255.255.255.255
R1(config-if)#exit

HIR 5 - 152 R1 AY OSPF MY , &TR Router-id X2 192.168:255.1 , BH Router-id —

BWRET , RRER , FRIFREERRE osPF HIZER

R1l#show ip protocols

Routing Protocol is "ospf 1"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for ‘all interfaces is not set
Router ID 192.168.255.1
Number of areas in this router.is 1. 1 normal @ stub © nssa

Maximum path: 4
Routing for Networks:
192.168.14.0 0.0.0.255.area 14
0.0.0.0 255.255.255.255 area 14
Reference bandwidth unit is 100 mbps
Routing Information Sources:

Gateway Distance Last Update
192.168.234.4 110 00:03:05
192.168.255.1 110 00:00:15

Distance: (default is 110)

T 6 (RFEERL, BEERGE , &% R1 BY Router-id T-AK T 223.255.255.1

Rl#twrite
Building configuration...
[OK]
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Ril#treload

Proceed with reload? [confirm] X FEIE

BE....

Rl#show ip protocols

Routing Protocol is "ospf 1"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router ID 223.255.255.1
Number of areas in this router is 1. 1 normal @ stub © nssa

Maximum path: 4
Routing for Networks:
192.168.14.0 0.0.0.255 area 14
0.0.0.0 255.255.255.255 area 14
Reference bandwidth unit is 100 mbps
Routing Information Sources:

Gateway Distance Last Update
192.168.234.4 110 00:01:01
223.255.255.1 110 00:01:41

Distance: (default is 1190)

S g [ER4 |, {HA router-id %, 45 R4 BY Router-id I 192.168.255.4

R4(config)#router ospf 4

R4(config-router)#router-id 192.168.255.4

Reload or use "clear 7ip ospf process" command, for this to take effect
R4(config-router)#end

$UR 9 FERAL , {88 clear ip ospf process EJ3 OSPF HFE , Router-id BIREA4E
¥ ( BESEREERALA)

R4#clear ip ospf process
Reset ALL OSPF processes? [no]: yes
R4#
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£ 10 : FIAIIE R4 BY Router-id 2 192.168.255.4

Ra#show ip protocols

Routing Protocol is "ospf 4"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router ID 192.168.255.4
It is an area border router

Number of areas in this router is 4. 4 normal @ stub © nssa
Maximum path: 4
Routing for Networks:
172.16.1.1 0.0.0.0 area 4
172.16.0.0 0.0.3.255 area 40
192.168.14.0 0.0.0.0 area 14
192.168.14.4 0.0.0.0 area 14
192.168.234.0 0.0.0.255 area 0
Reference bandwidth unit is 100 mbps
Routing Information Sources:

Gateway Distance Last Update
192.168.14.1 110 00:08:46
192.168.234.2 110 01:30:03
192.168.234.3 110 00:09:37
192.168.234.4 110 00:00:12
192.168.255.4 110 00:00:11
192.168.255.1 110 00:03:53
223.255.255.1 110 00:02:06

Distance: (default is 1190)
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8 DR/BDR

ST 1:ER2 L, {#H router-id % , R R2 AY OSPF Router-id 5 192.168.255.2

R2(config)#router ospf 2

R2(config-router)#router-id 192.168.255.2

Reload or use "clear ip ospf process" command, for this to take effect
R2(config-router)#end

R2#clear ip ospf process

Reset ALL OSPF processes? [no]: yes

R2#

HE 2 ER3 L, {#H router-id @ , #{R R3 HY OSPF Router-id/3192.168.255.3

R3(config)#router ospf 3

R3(config-router)#router-id 192.168.255.3

Reload or use "clear ip ospf process" command, for this to take effect
R3(config-router)#end

R3#clear ip ospf process

Reset ALL OSPF processes? [no]: yes

R3#

I8 3 : XA R2, R3. R4AYFa0/0.234 1M , FEIZBEHERFT OSPF SBBRER

R2(config)#interface fastEthernet ©/0.234
R2(config-subif)#shutdown
R2(config-subif)#exit

R3(config)#interface fastEthernet 0/0.234
R3(config-subif)#shutdown
R3(config=-subif)#exit

R4(config)#tinterface fastEthernet 0/0.234

R4(config-subif)#shutdown
R4(config-subif)#exit
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TR 4 UURERAEE |, EEFTH R2, R3FIR4 Y Fa0/0.234 , FE(I=8IEHEENE

HEEBEXRFR

R2(config)#interface fastEthernet 0/0.234
R2(config-subif)#no shutdown

R3(config)#interface fastEthernet 0/0.234
R3(config-subif)#no shutdown

R3(config)#interface fastEthernet 0/0.234
R3(config-subif)#no shutdown

T 5 FREETSAE  WER R2 BY OSPF PEXK , 2FFI R4(192.168.255.4 )2 DR,

R3 (192.168.255.3 ) &2 BDR

R2#show ip ospf neighbor

Neighbor ID Pri  State Dead~Time  _-Address Interface
192.168.255.3 1 FULL/BDR 00:00:35 192.168.234.3 FastEthernet0/0.234
192.168.255.4 1 FULL/DR 00:00:36 192.168.234.4 FastEthernet0/0.234

F 6 1B R2 B Fa0/0.234 X7, BEEEIB CHIAEE DROther

R2#tshow ip ospf interface fastEthernet 0/0.234

FastEthernet0/@.234 is up, line protocol is up
Internet Address 192.168.234.2/24, Area ©
Process ID 2, Router ID 192.168.255.2, Network Type BROADCAST, Cost: 25
TransmitwDelay is 1 sec,_State DROTHER, Priority 1
Designated Router (ID) 192.168.255.4, Interface address 192.168.234.4
Backup Designated router (ID) 192.168.255.3, Interface address 192.168.234.3
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5

oob-resync timeout 40
Hello due in 00:00:00

AR - FEREERENSTRAIIBR T | Router-id HAHATIEERM9 DR
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H£B 7 KA RAB Fan/0.234 O

R4(config)#interface fastEthernet 0/0.234
R4(config-subif)#shutdown
R4(config-subif)#exit

SR 8 BIXIGE R2 BIPER  RE2UR3(192.168.255.3 ) 3k T DR(ANRIAGEEEIRS

BE30MEA , RAFALEIT )

R2#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
192.168.255.3 1 FULL/DR 00:00:36 192.168.234.3, . FastEthernet0/0.234
R2#

]9 19E R2HY Fa0/0.234 §Y OSPF IRZ , IIFE R2 32hk 7 BDR

R2#show ip ospf interface fastEthernet 0/0.234

FastEthernet@/0.234 is up, line protocol.is up
Internet Address 192.168.234.2/24, Area 9
Process ID 2, Router ID 192.168.255.2, Network Type BROADCAST, Cost: 25
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 192.168.255.3, Interface address 192.168.234.3
Backup Designated router (ID) 192.168.255.2, Interface address 192.168.234.2
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5

oob-resync timeout 40

\

SR 10 . EFFIH RAAY Fa0/0.234 , ZE1(F OSPF SPBEEI Ak

R4(config)#tinterface fastEthernet 0/0.234
R4(config-subif)#no shutdown
R4(config-subif)#exit

SR 11 18E R2 BUSBE , KIIIE R4 TR T DRother , EB%A R4 B Router-id ELERFEAY DR

(R3) EX,

R2#show ip ospf neighbor
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Neighbor ID Pri State Dead Time Address Interface
192.168.255.3 1 FULL/DR 00:00:37 192.168.234.3 FastEtherneto/0.234
192.168.255.4 1 FULL/DROTHER 00:00:34 192.168.234.4 FastEtherneto/0.234
R2#

AR : DRIEFSERERT , —B DR #HAE . HithIRM=REAsERUREAY . BRIE DR BITIRH 0SPF $B/E

312 : fER2 H{EF ip ospf priority i, 15 OSPF {5cRIFEE A 100

R2(config)#interface fastEthernet 0/0.234
R2(config-subif)#ip ospf priority 100
R2(config-subif)#end

£ 13 : XA R2. R3. RAEYFan/0.234

R2(config)#interface fastEthernet 0/0.234
R2(config-subif)#shutdown
R2(config-subif)#exit

R3(config)#interface fastEthernet 0/0.234
R3(config-subif)#shutdown
R3(config-subif)#exit
R4(config)#interface fastEthernet 0/0.234

R4(config-subif)#shutdown
R4(config-subif)#exit

ST 14 . BURRAEEIESZFTS R2. R3F1R4AJ Fa0/0.234 [0, ZF1F 0SPF PRI

R2(config)#interface fastEthernet 0/0.234
R2(config=subif)#no shutdown

R3(config)#tinterface fastEthernet 0/0.234
R3(config-subif)#no shutdown

R3(config)#interface fastEthernet 0/0.234
R3(config-subif)#no shutdown
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S 15 : MR R2 B99BEZE , &I R3 0 R4 9512 AY T DRother [ BDR

R2#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
192.168.255.3 1 FULL/DROTHER 00:00:32 192.168.234.3 FastEtherneto/0.234
192.168.255.4 1 FULL/BDR 00:00:32 192.168.234.4 FastEtherneto/0.234
R2#

I 16 : B R2 BCH Fa0/0.234 B OSPF IRZS , AT R2 IN/EER DR

R2#show ip ospf interface fastEthernet 0/0.234

FastEthernet0/0.234 is up, line protocol is up
Internet Address 192.168.234.2/24, Area ©
Process ID 2, Router ID 192.168.255.2, Network Type BROADCAST, .Cost: 25
Transmit Delay is 1 sec, State DR, Priority 100
Designated Router (ID) 192.168.255.2, Interface address 192.168.234.2
Backup Designated router (ID) 192.168.255.4, Interface address 192.168.234.4
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5

oob-resync timeout 40

IR - ANRIMARHECE T | BRARIUICIEIRILITRARIEEEHZZA/I DR (L HEAR L )
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

£ 3 BEREIFFEHAN (Sw1 ), sEiE— FEE

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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7 EIGRP

SCISIED

I

I

I

Fa0/0.14

| Fa0/0.2

I Fa0/0.34

| . Fa0/0.2

| : Fa0/0.14

I Fa0/0.34

| .

I

| —1

I Loopback

l Loopback

e e e e e e e e e e e D e e e e e o
LIS E -

13. INE EIGRP N HIEA IR
14. 12 EIGRP IMYAEAE S
15. 22 BE EIGRP SBBXAZFIAINURERE
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

SR 3 ERETIRM (sw1 ), SCE—T#(E

\|

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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IR 1 BFRE sw1 BRmE

% Please answer ‘'yes' or 'no’.
Would you like to enter the initial configuration dialog? [yes/no]: n

Would you like to terminate autoinstall? [yes]:
Press RETURN to get started!

Switch>

Switch>enable

Switch#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Switch(config)#vlan 100,200, 300,400,500
Switch(config-vlan)#exit

Switch(config)#interface range fastEthernet 0/1 - 4
Switch(config-if-range)#switchport trunk encapsulation dotlq
Switch(config-if-range)#tswitchport mode trunk
Switch(config-if-range)#no shutdown

iE I “switchport trunk encapsulation dotlq” RSUNERHBINIRSE  FiABEIGAIASIRH R S dotlq

MAFEBBPIHISE trunk BUTRCISI . AREE | BE4E T,

S8 2 BREIRL BEEHRNRL" FHI5 Fae/e IOFFR( MNRIRHA Fao/0, N E0/0 )
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]: no

Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R1

R1(config)#interface fastEthernet 0/0

R1(config-if)#no shutdown

R1(config-if)#exit
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FIR3 FER1 Lk BIEFIE Fa0/0.14 dotlqtRic{EN 100 IP bR 192.168.14.1/24 ,

JS5E Fa0/0.14 BT a2 2Mbps , BRI — Loopbacke $Z[1, IP /9192.168.1.1/24

R1(config)#interface fastEthernet 0/0.14
R1(config-subif)#encapsulation dotl1lQ 100
R1(config-subif)#ip address 192.168.14.1 255.255.255.0
R1(config-subif)#bandwidth 2000

R1(config-subif)#exit

R1(config)#interface loopback ©

Rl(config-if)#ip address 192.168.1.1 255.255.255.0
R1(config-if)#exit

LB 4 BRER2 BEEFHANR2" FI5 Fao/e EOFE(UERIRE Fao/0, NFER E0/0 )

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R2

R2(config)#interface fastEthernet 0/0

R2(config-if)#no shutdown

R2(config-if)#exit

$E 5 £ R2 L BIEEFIE Fan/0.24 dotlq tRIC(ES 200 IP HBHHE 192.168.24.2/24

15TE Fa0/0.24 BUHEER 2Mbps , BRIFE— Loopbacke [0, IP 9 192.168.2.1/24

R2(config)#interface fastEthernet 0/0.24
R2(config-subif)#encapsulation dotlQ 200
R2(config-subif)#ip address 192.168.24.2 255.255.255.0
R2(config-subif)#bandwidth 2000

R2(config-subif)#exit

R2(config)#interface loopback ©

R2(config-if)#ip address 192.168.2.1 255.255.255.0
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R2(config-if)#exit

$£B 6 BRER3 BEEFHAN"RI" FI5 Fae/e EOFR WNERIRHE Fao/0, NIFER E0/0)

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R3

R3(config)#interface fastEthernet 0/0

R3(config-if)#no shutdown

R3(config-if)#exit

$18 7 £R3 L BIFEFEO Fan/0.34 dotlq tRiC(E/ 300 IP HEHHE 192.168.34.3/24

1S7E Fa0/0.34 BUHEEE 2Mbps , BRIFE— Loopbacke [, IP 9 192.168.3.1/24

R3(config)#interface fastEthernet 0/0.34
R3(config-subif)#encapsulation dot1Q 300
R3(config-subif)#ip address 192.168.34.3 255.255.255.0
R3(config-subif)#bandwidth 2000

R3(config-subif)#exit

R3(config)#interface loopback @
R3(config-if)#ip.address 192.168.3.1 255.255.255.0
R3(config-if)#exit

R3(config)#

T 8 BEREIRS ELEFHIRNRY" Fi5 Fao/e EOFR WNRIRE Fao/0, N{FEH E0/0 )

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]: no
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Press RETURN to get started!

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R4

R4(config)#interface fastEthernet 0/0

R4(config-if)#no shutdown

R4(config-if)#exit

SR 9 : ER4 EGIFE 3 NFIEO |, Fae/0.14, Fao/0.24, Fa0/0.34 , BfiIAY dotlq #Ric(E

DEIE 100, 200, 300, IP MU FIE 192.168.14.4/24, 192.168.24.4/24 F

P}

192.168.34.4/24 , HiEE & IHF5E 2Mbps

R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#encapsulation dotlQ 100
R4(config-subif)#ip address 192.168.14.4 255.255.255.0
R4(config-subif)#bandwidth 2000

R4(config-subif)#exit

R4(config)#interface fastEthernet 0/0.24
R4(config-subif)#encapsulation dotl1lQ 200
R4(config-subif)#ip address 192.168.24.4 255.255.255.0
R4(config-subif)#bandwidth 2000

R4(config-subif)#exit

R4(config)#interface fastEthernet 0/0.34
R4(config-subif)#encapsulation dotlQ 300
R4(config-subif)#ip address 192.168.34.4 255.255.255.0
R4 (config-subif)#bandwidth 2000

R4(config-subif)#exit

£, 10 T HBEAKRHESIIEOSER | ARREEEROEBLT uP K&

R1l#show protocols
Global values:
Internet Protocol routing is enabled
FastEtherneto/0@ is up, line protocol is up
FastEthernet9/6.14 is up, Lline protocol is up
Internet address is 192.168.14.1/24
Serial@/@ is administratively down, line protocol is down
FastEtherneto/1 is administratively down, line protocol is down
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Loopback@ is up, Lline protocol is up
Internet address is 192.168.1.1/24

R2#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
FastEthernet6/6.24 is up, line protocol is up
Internet address is 192.168.24.2/24
Serial@/@ is administratively down, line protocol is down
FastEthernet@/1 is administratively down, line protocol is down
Loopback@ is up, Lline protocol is up
Internet address is 192.168.2.1/24

R3#show protocols
Global values:

Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
FastEthernet6/6.34 is up, line protocol is up

Internet address is 192.168.34.3/24
Seriale/@ is administratively down, line protocol is down
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively.down, line protocol is down
Loopback@ is up, Lline protocol is up

Internet address is 192.168.3.1/24

R4#show protocols
Global ‘values:

Internet  Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
FastEthernet6/0.14 is up, line protocol is up

Internet address is 192.168.14.4/24
FastEthernet6/6.24 is up, line protocol is up

Internet address is 192.168.24.4/24
FastEthernet6/6.34 is up, line protocol is up

Internet address is 192.168.34.4/24
Serial@/@ is administratively down, line protocol is down
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FastEthernet@/1 is administratively down, line protocol is down

Serial@/1 is administratively down, line protocol is down

IR 11 . £ R4 {EFH ping /BN , #A(R R4 8E ping 1B R1, R2 FOR3

R4#ping 192.168.14.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to

Success rate is 80 percent (4/5),

R4#ping 192.168.24.2
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to

Success rate is 80 percent (4/5),

R4#ping 192.168.34.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to
Success rate is 8@ percent (4/5),
RA4#

192.168.14.1, timeout is 2 seconds:

round-trip min/avg/max = 32/48/68 ms
192.168.24.2, timeout is 2 seconds:
round-trip min/avg/max = 48/49/52 ms

192.168.34.3, timeout is 2 seconds:

round-trip min/avg/max = 36/42/44 ms
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2 EIGRP

LB, 1:ER1L L, §H router eigrp ap< , 73 EIGRP MY , FHEEBBRERE S 100

R1(config)#router eigrp 100
R1(config-router)#

£ 2 {EH network 7%, $5 192.168.14.0 %1 192.168.1.0 BEH EIGRP 1Y

R1(config-router)#network 192.168.14.0
R1(config-router)#network 192.168.1.0
R1(config-router)#exit

B3 7ER2 L, 5 router eigrp @<, /3 EIGRP tMY  FHEEEHBRAS /0 100

R2(config)#router eigrp 100
R2(config-router)

Ay

£ 4 ; {EH network 755, 15 192.168.24.0 F1192.168.2.0 1@&1H EIGRP 1Y

R2(config-router)#network 192.168.24.0
R2(config-router)#network 192.168.2.0
R2(config-router)#exit

S5 7ER3 L, {FF router eigrp < , 7S EIGRP Y , FHEEBBR A S /I 100

R3(config)#router eigrp 100
R3(config-routen)#

\

£ 6 {EH network 755, ¥5 192.168.34.0 %1 192.168.3.0 BEH EIGRP 1Y

R3(config-router)#network 192.168.34.0
R3(config-router)#network 192.168.3.0
R3(config-router)t#texit

LB, 7:ER4 L, FH router eigrp ap< , TS EIGRP MY , FHEEBBREHRE S 100

R4(config)#router eigrp 100
R4(config-router)#
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A

£ 8 : {FH network 7%, 1§ 192.168.14.0, 192.168.24.0 F1192.168.34.0 BEi#
EIGRP 1Y

R4(config-router)#network 192.168.14.0
R4(config-router)#network 192.168.24.0
R4(config-router)#tnetwork 192.168.34.0
R4(config-router)#end

R4#
SR o 19E RAMIKHE , £&8F| 35 D" BUEKH , 98I2 R1, R2. R3 HY Loopbacke #z%

ARIEEHE |, iRBBEIE EIGRP B5emk 7 ERHANER

R4#show ip route

Codes: C - connected, S - static, R - RIP, M - mobiley B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF.NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static . route

Gateway of last resort is not set

C 192.168.14.0/24 is directly connected, FastEtherneto/0.14
C 192.168.24.0/24 is directly connected, FastEthernet0/0.24
C 192.168.34.0/24 is directly connected, FastEtherneto/0.34
D 192.168.1.0/24 [96/1433600] via 192.168.14.1, 00:00:41, FastEtherneto/0.14
D 192.168.2.0/24 [96/1433600] via 192.168.24.2, 00:00:38, FastEtherneto/0.24
D 192.168.3.0/24 [96/1433600] via 192.168.34.3, 00:00:36, FastEtherneto/0.34

T 10 & R4 L, HIABE ping IBIGFMNRFAIBEATMBHE , 40 192.168.1.1, 192.168.2.1 %0
192.168.3:1

Ra#ping 192.168.1.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 44/48/52 ms
R4#ping 192.168.2.1
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Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.2.1, timeout is

Success rate is 100 percent (5/5), round-trip min/avg/max

R4#ping 192.168.3.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.3.1, timeout is
Success rate is 100 percent (5/5), round-trip min/avg/max
R4#
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3 show

S8, 1:ER4 L, £/ show ip route eigrp , AJLAFHERHZRTFE EIGRP HMNIEEIRY

\

Ny

FH

R4#show ip route eigrp
D 192.168.1.0/24

[90/1433600] via 192.168.14.1, 00:03:09, FastEtherneto0/0.14
D 192.168.2.0/24

[90/1433600] via 192.168.24.2, 00:03:06, FastEtherneto0/0.24
D 192.168.3.0/24

[90/1433600] via 192.168.34.3, 00:03:04, FastEthernet0/0.34

£ 2 fER4 L, £ show ip protocols , AJLAEEZ! EIGRPRIEATIESEL , MR

RIRE , BIZELITER

1. EIGRP BiRRFZERZ/)?
2. {EH network BT HRLErES ?

3. MIRLeSRE RS RSP E T S E ?

R4#show ip protocols
Routing Protocol is "eigrp 100"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Default networks flagged in outgoing updates
Default networks accepted from incoming updates
EIGRP metric weight K1=1, K2=0, K3=1, K4=0, K5=0
EIGRP maximum hopcount 100
EIGRP maximum metric variance 1
Redistributing: eigrp 100
EIGRP NSF-aware route hold timer is 240s
Automatic network summarization is in effect

Automatic address summarization:
192.168.34.0/24 for FastEthernet0/0.14, FastEthernet0/0.24
192.168.24.0/24 for FastEthernet0/0.14, FastEthernet0/0.34
192.168.14.0/24 for FastEthernet0/0.24, FastEthernet0/0.34
Maximum path: 4
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Routing for NetworRs:

192.168.14.0
192.168.24.0
192.168.34.60
Routing Information Sources:
Gateway Distance Last Update
192.168.34.3 90 09:03:16
192.168.14.1 90 00:03:22
192.168.24.2 90 00:03:19
Distance: internal 90 external 170

\

[EIZLATE)RR

1. R4 DRIFNMPLEERFRESAYEESZ T EIGRP $BIF , BM1RY IP SBIRHA

2. R4 BEIHRLAZORIAIPERR ?

R4#show ip eigrp neighbors
IP-EIGRP neighbors for process 100

H Address Interface Hold Uptime  SRTT

(sec) (ms)
2 192.168.34.3 Fa0/0.34 10 00:04:28 115
1 192.168.24.2 Fae/0.24 14 00:04:30 93
0 192.168.14.1 Fao/0.14 10 00:04:33 78

B3 fER4 £, (£ show ip eigrp neighbors ap<$EILAEEI EIGRP SRERIFIRIER

?

RTO Q Seq
Cnt Num
690 0 3
558 0 3
468 © 3

$U 4 ER4 L, (£ show ip eigrp interface AILAEZIFTEFFE EIGRP WMYAYENO

R4#show ip eigrp interfaces
IP-EIGRP interfaces for process 100

Xmit Queue Mean Pacing Time Multicast Pending
Interface Peers Un/Reliable SRTT Un/Reliable Flow Timer Routes
Fao/0.14 1 0/0 78 0/12 308 0
Fa0/0.24 1 0/0 93 0/12 356 0
Fa0/0.34 1 0/0 115 0/12 640 0
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5 £ R4 L, {FF show ip eigrp topology AJLAEZ! EIGRP ¥a#hk , XEFEFT
BolEeRVIEFRR ( RIEREFISHERRER )

Ra#show ip eigrp topology
IP-EIGRP Topology Table for AS(100)/ID(192.168.34.4)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

P 192.168.34.0/24, 1 successors, FD is 1305600

via Connected, FastEthernete/0.34
P 192.168.14.0/24, 1 successors, FD is 1305600

via Connected, FastEthernete/0.14
P 192.168.1.0/24, 1 successors, FD is 1433600

via 192.168.14.1 (1433600/128256), FastEthernete/e.14
P 192.168.2.0/24, 1 successors, FD is 1433600

via 192.168.24.2 (1433600/128256), FastEthernet0/0.24
P 192.168.3.0/24, 1 successors, FD is 1433600

via 192.168.34.3 (1433600/128256), FastEtherneto/0.34
P 192.168.24.0/24, 1 successors, FD is 1305600

via Connected, FastEthernet@/0.24

178



4 EIGRP

$£8 1 7ERL L, 10 loopbackl [, IP /9 172.16.1.1/24 , 7 network i $IEEHFF

[E% EIGRP100 th

R1(config)#interface loopback 1

R1(config-if)#ip address 172.16.1.1 255.255.255.0
R1(config-if)#exit

R1(config)#router eigrp 100
R1(config-router)#network 172.16.0.0
R1(config-router)#texit

$£E 2 ER2 b, 110 loopbackl [, IP /9 172.16.2.1/24 , F{FF network Fp$IBEFF

[2%l EIGRP100 1

R2(config)#interface loopback 1

R2(config-if)#ip address 172.16.2.1 255.255.255.0
R2(config-if)#exit

R2(config)#router eigrp 100
R2(config-router)#network 172.16.0.0
R2(config-router)#texit

$£E 3 ER3 L, 10 Loopbackl [, IP 9 172.16.3.1/24 , F{FF network Fi$IEEFF

[E% EIGRP100 &h

R3(config)#interface loopback 1

R3(config=if)#ip address 172.16.3.1 255.255.255.0
R3(config-if)#exit

R3(config)#router eigrp 100
R3(config-router)#network 172.16.0.0
R3(config-router)#texit
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TR 4 MEERA PEEHRE , 2FBF—1 172.16.0.0/16 FYEEH , B 3 N8k (R1, R2,
R3), IttAY R4 BFEXEIH R1, R2 #1 R3 EFMEREAY 3 MREIFM, oir&EXiPiE R
[REH

Ra#show ip route eigrp
D 172.16.0.0/16 [96/1433600] via 192.168.34.3, 00:00:13, FastEtherneto/0.34
[96/1433600] via 192.168.24.2, 00:00:13, FastEthernet9/0.24
[96/1433600] via 192.168.14.1, 00:00:13, FastEthernet9/0.14
D 192.168.1.0/24
[90/1433600] via 192.168.14.1, 00:10:05, FastEthernet0/0.14
D 192.168.2.0/24
[90/1433600] via 192.168.24.2, 00:10:01, FastEthernet0/0.24
D 192.168.3.0/24
[90/1433600] via 192.168.34.3, 00:09:59, FastEthernet0/0.34

#MH : EIGRP WEGNCRENARTITS | BRHESERMPEEE T MERH , FESBEICEREIAZELAY
HhHER, ELANTEIEIE 172.16.1.0/24 BUERHAY , BFEEICEWART | KHESIE 172.16.1.0/24

BahiCEAk 172.16.0.0/16 {EEIHZE.

£E, 5 . K 4 BRBERENCR

R1(config)#router eigrp.100
R1(config-router)#no auto-summary
R1(config-router)#exit

R2(config)#router.eigrp 100
R2(config-router)#no auto-summary
R2(config-router)#exit

R3(config)#router eigrp 100
R3(config-router)#no auto-summary
R3(config-router)#texit

R4(config)#router eigrp 100

R4 (config-router)#no auto-summary
R4(config-router)#exit
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£ 6 : ([ show ip protocols , HIAMEBCEE# XA

Rl#show ip protocols
Routing Protocol is "eigrp 100"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Default networks flagged in outgoing updates
Default networks accepted from incoming updates
EIGRP metric weight K1=1, K2=0, K3=1, K4=0, K5=0
EIGRP maximum hopcount 100
EIGRP maximum metric variance 1
Redistributing: eigrp 100
EIGRP NSF-aware route hold timer is 24@s
Automatic network summarization is not in effect

Maximum path: 4
Routing for Networks:

172.16.0.0
192.168.1.0
192.168.14.0

Routing Information Sources:
Gateway Distance Last Update
(this router) 90 00:01:42
192.168.14.4 90 00:00:12

Distance: internal 90 external 170

F$IR 7 - BB R4 PNEBHRE , 255 172.16.1.0/24, 172.16.2.0/24%]172.16.3.0/24

RESEH , T—Hko B2 R1.\R2 FIR3, UL R4 BEIEAX 5 HEAE 3 SERME ERIFN T

R4#show ip route eigrp
172.16.0.0/24 is subnetted, 3 subnets
172.16.1.0 [906/1433600] via 192.168.14.1, 00:00:51, FastEtherneto/0.14
172.16.2.0 [906/1433600] via 192.168.24.2, 00:00:43, FastEtherneto/0.24
172.16.3.0 [90/1433600] via 192.168.34.3, 00:00:37, FastEthernete/0.34
192.168.1.0/24
[90/1433600] via 192.168.14.1, 00:11:22, FastEtherneto/0.14
D 192.168.2.0/24
[90/1433600] via 192.168.24.2, 00:11:19, FastEtherneto/0.24
D 192.168.3.0/24
[90/1433600] via 192.168.34.3, 00:11:17, FastEthernet0/0.34

O |0 | |O
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5 EIGRP network

S, 1 ER2 Lk, EIOLLT Loopback #0

\

Loopback101:172.32.101.1/28
Loopback102:172.32.101.17/28
Loopback103:172.32.101.33/28
Loopback104:172.32.102.1/24

A W N B

R2(config)#interface loopback 101

R2(config-if)#ip address 172.32.101.1 255.255.255.240
R2(config-if)#exit

R2(config)#interface loopback 102

R2(config-if)#ip address 172.32.101.17 255.255.255.240
R2(config-if)#exit

R2(config)#interface loopback 103

R2(config-if)#ip address 172.32.101.33 255.255.255.240
R2(config-if)#exit

R2(config)#interface loopback 104

R2(config-if)#ip address 172.32.102.1 255.255.255.0
R2(config-if)#exit

LB, 2 : {FF network 172.32.0.0 %< , JLAKBEE 1 PRI MEORERSFSE EIGRP ,

AT network B2 AIEEIASEFIMLE 172.32.0.0/16

R2(config)#router eigrp 100
R2(config-router)#network 172.32.0.0
R2(config-router)#end

R2#

182



IR 3 : (HH show ip eigrp interface FpSHHAIIIE 4 1 Loopback #Z[OMINT EIGRP

71D

R2#show ip eigrp interfaces
IP-EIGRP interfaces for process 100

Xmit Queue Mean Pacing Time Multicast Pending
Interface Peers Un/Reliable SRTT Un/Reliable Flow Timer Routes
Fa0/0.24 1 0/0 47 0/12 160 0
Loo 0 0/0 0 0/1 0 0
Lol 0 0/0 0 0/1 0 0
Lol01 (2] /6 o o/1 (2] [Z]
Lo162 (2] /e o o/1 (2] (2]
Lo163 (2] e/e o o/1 (2] (Z]
Lo164 (2] /e o o/1 (2] [Z]

LR 4 (£ no RBLR 2 RUECEMIFR

R2#configure terminal

Enter configuration commands, one per /line. " End.with CNTL/Z.
R2(config)#router eigrp 100

R2(config-router)#no network 172.32.0.0
R2(config-router)#exit

HIR 5 - (A network 172.32.101.0 0.0.0.255 55 , GJLUSFRA 172.32.101. X B0

( Loopback101{ Loopback1@2, Loopback103 ) F/ZZ! EIGRP

R2(config)#router eigrp 100
R2(config-router)#network 172.32.101.0 0.0.0.255
R2(config-router)tend

R2#

FIR 6 : {H show ip eigrp interface FpSHHAIIIE 3 4 Loopback #Z[IINT EIGRP

71D

R2#show ip eigrp interfaces
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IP-EIGRP interfaces for process 100

Xmit Queue Mean Pacing Time Multicast Pending
Interface Peers Un/Reliable SRTT Un/Reliable Flow Timer Routes
Fa0/0.24 1 0/0 44 0/12 188 0
Loo 0 0/0 0 0/1 0 0
Lol 0 0/0 0 0/1 0 0
Lol01 (2] /e o o/1 (2] [Z]
Lo162 (2] e/e o o/1 (2] [Z]
Lo163 (2] /e o o/1 (2] (7]

SR 7 : £/ no SRR 5 RIECEMIRR

R2(config)#router eigrp 100
R2(config-router)#no network 172.32.101.0 0.0.0.255
R2(config-router)#exit

$ 8 : {H network 172.32.102.1 0.0.0.0 733>, OLUSHAMIS 172.32.102.1

( Loopback104 ) X MEOFFEZE! EIGRP t#9Y

R2(config)#router eigrp 100
R2(config-router)#network 172.32.102.1 @.0.0.0
R2(config-router)#end

R2#

1=

89 : {§H show ip-eigrp interface p<HHAIIE Loopback104 #NONT EIGRP i}
Y4

R2#show ip.eigrp interfaces
IP-EIGRP. interfaces for process 100

Xmit Queue Mean Pacing Time Multicast Pending
Interface Peers Un/Reliable SRTT Un/Reliable Flow Timer Routes
Fa0/0.24 1 0/0 41 0/12 172 0
Loo 0 0/0 0 0/1 0 0
Lol 0 0/0 0 0/1 0 0
Lol164 (2] e/e o o/1 (2] [Z]
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£ 10 : {§H network 172.32.101.0 255.255.255.0 155 , iXE network §5<9 0 LAY
EEEmAREERRT

R2(config)#router eigrp 100
R2(config-router)#network 172.32.101.0 255.255.255.0
R2(config-router)#end

LB 11 ERENYE , KMEE XA NINEIENGRSEM, T "network 172.32.101.0
0.0.0.255" , 15iBH EIGRP BEE NSO EIRUEECST ; EIGRP AY Network e LAEREHES |, M

OSPF Fh R Be(E FHiEACRT

R2#show running-config
Building configuration...

router eigrp 100

network 172.16.0.0

network 172.32.101.0 0.0.0.255
network 172.32.102.1.0.0.0.0
network 192.168.2.0

network 192.168:24.0

no auto-summary

S, 12 : 198 EIGRP BUEOYIFER , BIAIIERESHEIERY 4 1 Loopback EOEHERET
EIGRP X

R2#show ip eigrp interfaces
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IP-EIGRP interfaces for process 100

Xmit Queue Mean Pacing Time Multicast Pending
Interface Peers Un/Reliable SRTT Un/Reliable Flow Timer Routes
Fa0/0.24 1 0/0 56 0/12 50 0
Loo 0 0/0 0 0/1 0 0
Lol 0 0/0 0 0/1 0 0
Lo164 (2] /e o o/1 (2] [Z]
Lo101 (2] e/e o o/1 (2] [Z]
Lo162 (2] /e o o/1 (2] [Z]
Lo163 (2] e/e o o/1 (2] [Z]

£ 13 | EEIRHIRAUREER | HIARBILE] 172.32. 0.0 TR AFRAIFMEEE

R4# show ip route eigrp
172.16.0.0/24 is subnetted, 3 subnets
172.16.1.0 [90/1433600] via 192.168.14.1, 00:22:23, FastEtherneto/0.14
172.16.2.0 [90/1433600] via 192.168.24.2, 00:02:07, FastEthernet0/0.24
D 172.16.3.0 [90/1433600] via 192.168.34.3, 00:22:08, FastEtherneto/0.34
172.32.0.0/16 is variably subnetted, 4 'subnets, 2 masks

D 172.32.101.32/28

[96/1433600] via 192.168.24.2, 00:02:97, FastEtherneto/0.24
D 172.32.101.9/28

[96/1433600] via 192.168.24.2, 00:02:097, FastEtherneto/0.24
D 172.32.102.0/24

[96/1433600] via 192.168.24.2, 00:02:097, FastEtherneto/0.24
D 172.32.101.16/28

[96/1433600] via 192.168.24.2, 00:02:097, FastEtherneto/0.24

192.168.1.0/24[90/1433600] via 192.168.14.1, 00:32:54, FastEtherneto/0.14
D 192.168.2.0/24[90/1433600] via 192.168.24.2, 00:02:07, FastEthernete/0.24
D 192.168.3.0/24[90/1433600] via 192.168.34.3, 00:32:48, FastEtherneto/0.34

o O

|w)
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

£ 3 BEREIFFEHAN (Sw1 ), sEiE— FEE

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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SCRHRFH

Fa0/0.24

Client
Fa0/0.24

Fa0/0.34

Telnet
Server

HTTP
Server

Fa0/0.34

LIS E -

1. EEREEEHSRAIEC BT
2. EEY RniaEEyRAECEFISEETT A
3. EiEarRIaEHyIRAECENISETT A
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

SR 3 ERETIRM (sw1 ), SCE—T#(E

\|

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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IR 1 BFRE sw1 BRmE

% Please answer ‘'yes' or 'no’.
Would you like to enter the initial configuration dialog? [yes/no]: n

Would you like to terminate autoinstall? [yes]:
Press RETURN to get started!

Switch>

Switch>enable

Switch#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Switch(config)#vlan 100,200, 300,400,500
Switch(config-vlan)#exit

Switch(config)#interface range fastEthernet 0/1 - 4
Switch(config-if-range)#switchport trunk encapsulation dotlq
Switch(config-if-range)#tswitchport mode trunk
Switch(config-if-range)#no shutdown

iE I “switchport trunk encapsulation dotlq” RSUNERHBINIRSE  FiABEIGAIASIRH R S dotlq

MAFEBBPIHISE trunk BUTRCISI . AREE | BE4E T,

S8 2 BREIRL BEEHRNRL" FHI5 Fae/e IOFFR( ANRIRHA Fao/0, N E0/0 )
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]: no

Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R1

R1(config)#interface fastEthernet 0/0

R1(config-if)#no shutdown

R1(config-if)#exit
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FIR 3 ER1 L Qi FIEN Fa0/0.14 ,dotlq FRC{EY 100 ,IP H#BHERE 192.168.14.1/24

R1(config)#interface fastEthernet 0/0.14
R1(config-subif)#encapsulation dotl1lQ 100
R1(config-subif)#ip address 192.168.14.1 255.255.255.0
R1(config-subif)#exit

LB 4 BRER2 BEEFHANR2" FI5 Fao/e EOFR WNERIRE Fao/0,NIfFEF E0/0 )

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line.| End with CNTL/Z.
Router(config)#hostname R2

R2(config)#interface fastEthernet 0/0

R2(config-if)#no shutdown

R2(config-if)#exit

5 ER2 kB FIE Fav/0.24 ,dotlq tRIC(E/ 200 ,IP HFE 192.168.24.2/24

R2(config)#interface fastEthernet 0/0.24
R2(config-subif)#encapsulation dot1Q 200
R2(config-subif)#ip address 192.168.24.2 255.255.255.0
R2(config-subif)#exit

$B 6 BRER3 BEEFHAN"RI" FI5 Fao/e EOFR ANERIRE Fao/0, NIFER E0/0)

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no

Press RETURN to get started!
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Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R3

R3(config)#interface fastEthernet 0/0

R3(config-if)#no shutdown

R3(config-if)#exit

FIR 7 fER3 L Qi FIEN Fa0/0.34 ,dotlq FRC{EY 300 ,IP H#BHERE 192.168:34.3/24

R3(config)#interface fastEthernet 0/0.34
R3(config-subif)#encapsulation dotl1lQ 300
R3(config-subif)#ip address 192.168.34.3 255.255.255.0
R3(config-subif)#exit

TR 8 BEREIRS ELEFHIRNRA" Fi5 Fao/e EOF R WIRIKHE Fao/0, N{FEHH E0/0)

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R4

R4(config)#interface fastEthernet 0/0
R4(config-if)#no“shutdown

R4(config-if)#exit

B9 L R4 LBIFE 3 NFHEEO , Fa0/0.14, FaB/0.24, Fa0/0.34 , BfiJi#Y dotlq fRICE
DEIE 100, 200, 300, IP HHFRIE 192.168.14.4/24, 192.168.24.4/24 F]

192.168.34.4/24 , HiEE (IS 2Mbps

R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#encapsulation dotlQ 100
R4(config-subif)#ip address 192.168.14.4 255.255.255.0
R4(config-subif)#bandwidth 2000
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R4(config-subif)#exit

R4(config)#interface fastEthernet 0/0.24
R4(config-subif)#encapsulation dotlQ 200
R4(config-subif)#ip address 192.168.24.4 255.255.255.0
R4(config-subif)#bandwidth 2000

R4(config-subif)#exit

R4(config)#interface fastEthernet 0/0.34
R4(config-subif)#encapsulation dotlQ 300
R4(config-subif)#ip address 192.168.34.4 255.255.255.0
R4(config-subif)#bandwidth 2000

R4(config-subif)#exit

LI 10 | WEMBIRHRATEROYIZR , FARTERZEATROELT up K&

R1l#show protocols
Global values:
Internet Protocol routing is enabled
FastEtherneto/0@ is up, line protocol is up
FastEthernet9/0.14 is up, Line protocol is up
Internet address is 192.168.14.1/24
Serial@/@ is administratively down, line protocol is down
FastEtherneto/1 is administratively down, line protocol is down

R2#show protocols
Global values:
Internet Protocol routing is enabled
FastEtherneto/0 is up,.line protocol is up
FastEthernet9/6.24 is up, Line protocol is up
Internet address is 192.168.24.2/24
Serial@/@ is-administratively down, line protocol is down
FastEthernéeto/1is administratively down, line protocol is down

R3#show protocols
Global values:
Internet Protocol routing is enabled
FastEtherneto/0 is up, line protocol is up
FastEthernet9/6.34 is up, Lline protocol is up
Internet address is 192.168.34.3/24
Serial@/@ is administratively down, line protocol is down
FastEtherneto/1 is administratively down, line protocol is down
193




Serial@/1 is administratively down, line protocol is down

R4#show protocols
Global values:

Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up

FastEtherneto/0.14 is

up, Lline protocol is up

Internet address is

192.168.14.4/24

FastEtherneto0/0.24 is

up, Lline protocol is up

Internet address is

192.168.24.4/24

FastEtherneto0/0.34 is

up, Lline protocol is up

Internet address is

192.168.34.4/24

Seriale/@ is administratively down, line protocol is down
FastEthernet@/1 is administratively down, line protocol.is down
Serial@/1 is administratively down, line protocol is down

IR 11 : £ R4 ping /BN , AR R4 8E ping 18 R1. R2 FOR3

R4#ping 192.168.14.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to

Success rate is 80 percent (4/5),

R4#ping 192.168.24.2
Type escape sequenceto abort.
Sending 5, 100-byte ICMP Echos to

Success rate is 8@ percent (4/5),

R4#ping 192.168.34.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to
Success rate is 80 percent (4/5),
RA4#

192.168.14.1, timeout is 2 seconds:

round-trip min/avg/max = 32/48/68 ms
192.168.24.2, timeout is 2 seconds:
round-trip min/avg/max = 48/49/52 ms

192.168.34.3, timeout is 2 seconds:

round-trip min/avg/max = 36/42/44 ms
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2 [P

TR 1 ERL1 AN 3 Loopback [0 Bi&E IPHMEF/9192.168.1.1/24,192.168.11.1/24

F0192.168.111.1/24 , &l R1 EER 3 MRS EE

R1(config)#interface loopback 1

R1(config-if)#ip address 192.168.1.1 255.255.255.0
R1(config-if)#exit

R1(config)#interface loopback 2

R1(config-if)#ip address 192.168.11.1 255.255.255.0
R1(config-if)#exit

R1(config)#inter

R1(config)#interface loopback 3

R1(config-if)#ip add

R1(config-if)#ip address 192.168.111.1 255.255.255.90
R1(config-if)#exit

P8 2 BCE R1 AY EIGRP MY , AS 9 100 , XIFABGNER , 745 192.168.0.0/16 THIFIE
EOFEMY

R1(config)#router eigrp 100

R1(config-router)#no auto-summary
R1(config-router)#network 192.168.0.0 0.0.255.255
R1(config-router)#exit

L 2 {ER2 BN Loopbacke , IP }9192.168.2.1/24 , HFFEZEI EIGRP 100 AR

R2(config)#tinterface loopback ©

R2(config-if)#ip address 192.168.2.1 255.255.255.0
R2(config-if)#exit

R2(config)#router eigrp 100

R2(config-router)#no auto-summary
R2(config-router)#network 192.168.0.0 0.0.255.255
R2(config-router)#texit
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I 3 £ R3 110 Loopback %[ , IP 9 192.168.3.1/24 , HFZ%E EIGRP 100

R3(config)#interface loopback @

R3(config-if)#ip address 192.168.3.1 255.255.255.0
R3(config-if)#exit

R3(config)#router eigrp 100

R3(config-router)#no auto-summary
R3(config-router)#network 192.168.0.0 0.0.255.255
R3(config-router)#exit

$TE 4 BE R4BYEIGRP , AS g 100 , XABLCE , 7 192.168.0.0/16 THIRTEEO

#BFF/=ZE! EIGRP

R4(config)#router eigrp 100

R4(config-router)#no auto-summary
R4(config-router)#network 192.168.0.0 0.0.255.255
R4(config-router)#texit

S 5 - YR R4 RUBBERER | TIR R4 BEERISERBIEH

\|

Ra#show ip route eigrp
D 192.168.111.0/24

[90/1433600] via 192.168.14.1, 00:00:45, FastEthernet0/0.14
192.168.11.0/24

[90/1433600] via 192.168.14.1, 00:00:50, FastEthernet0/0.14
D 192.168:1.0/24

[90/1433600] via 192.168.14.1, 00:03:53, FastEthernet0/0.14

D 192.168.2.0/24

[90/1433600] via 192.168.24.2, 00:00:50, FastEthernet0/0.24
192.168.3.0/24

[90/1433600] via 192.168.34.3, 00:00:46, FastEthernet0/0.34

(W)

W)

£ 6 : (FH ping Mz , AR R1, R2. R3 AY Loopback EM#FREEIE

R2#ping 192.168.1.1 source loopback ©
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Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 48/57/64 ms

R3#ping 192.168.11.1 source loopback ©

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.11.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.3.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 44/48/52 ms

$E 7 FERLEY telnet BRS (VTY ) FOHTTP RS

\

Rl1(config)#line vty 0 4
R1(config-line)#no login
R1(config-line)#exit
R1(config)#ip http server

#08 8 : {8 R2 X R1 BY Loopback #Z[Mf telnet &Rz , N R1 5 exit IBH , AR
R2 BLUEIT telnet i5ia)E) RYEY Loopback 1O ( BATLANE— T 192.168.11.1 Fl1

192.168.111.1 BUiERE , #2288 THEY )

R2#telnet 192.168.1.1
Trying 192.168.2.1 \... Open

R1>exit

[Connection to 192.168.1.1 closed by foreign host]

LR 9 {FH telnet ip< , FEEIEL "80" , i&EHEE R1 Y HTTP fRSS , WNEREZ! Open |, 15BH

\|

BEIEL HTTP IR | =58 exit XiAi&EE

R2#telnet 192.168.1.1 80
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Trying 192.168.1.1, 80 ... Open
exit

[Connection to 192.168.1.1 closed by foreign host]
R2#

198



3 ACL

$I 1 R4 FRIEFE—DACL, BIBA 1, iZ ACL E—MiERRNIEHIZIER |, 1FkE

\|

192.168.2.0/24 BIFFBEUEE

R4(config)#access-1list 1 permit 192.168.2.0 0.0.0.255

T2 BEE 1 6JFEA0 ACLL NAEE Fae/0.14 Y out A , i93E R4 &1F RLAIFTEEURS

R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#ip access-group 1 out
R4(config-subif)#exit

S 3 £ R2 AY Loopbacke I8N 2 1N4EE) IP , 192.168.2.2/24 %1192.168.2.3/24

R2(config)#interface loopback ©

R2(config-if)#ip address 192.168.2.2 255.255.255.0 /secondary
R2(config-if)#ip address 192.168.2.3 255.255.255.0 secondary
R2(config-if)#exit

LB 4 FAping Mixl , ATRER R2 F§ 192.168.2. xAUBHHEAIRER R1 & ping & ,
HEEAY | HBREMBHE IR 192.168.2.0/24 BIEHEEESH R4 BY ACL BUT

R2#ping 192.168.1.1 source 192.168.2.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 40/48/56 ms

R2#ping 192.168.1.1 source 192.168.2.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
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Packet sent with a source address of 192.168.2.2

Success rate is 100 percent (5/5), round-trip min/avg/max = 52/61/80 ms

R2#ping 192.168.1.1 source 192.168.2.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.3

Success rate is 100 percent (5/5), round-trip min/avg/max = 48/54/80 ms

R2#

5 5 7ER3 FFH 192.168.3.1 fENJEM 192.168.1.1 &% ping & , RIAANIL , 5188

REAEFRH 192.168.2.0/24 FUEURE , AW RAER

R3#ping 192.168.1.1 source 192.168.3.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of/192.168.3.1

u.u.u

Success rate is @ percent (@/5)

R3#

L 6 : 5 show access-list S AILIER ACL BUIER , REFEREIEZ/DIEUEE

HAZAN PTECZ]

R4#show access-lists
Standard IP access list 1

10 permit 192.168.2.0, wildcard bits 0.0.0.255 (15 matches)
R4#
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ST 7 : kR ACL1 , FI5 Faoe/0.14 B9 oUT ARFLNIZEIR

R4(config)#no access-1list 1
R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#no ip access-group 1 out
R4(config-subif)#exit

IR g E R4 FEIOIE ACLL , TEN 3 &M , OB 192.168.2.1. 192.168.2.2 %

192.168.2.3 =ANNEH , XEfEA 3 #7515 |, #eEA— 1 EN

R4(config)#access-1list 1 permit 192.168.2.1
R4(config)#access-1list 1 permit 192.168.2.2 0.0.0.0
R4(config)#taccess-1list 1 permit host 192.168.2.3

H$ 9 g ACL1 NAZ Fao/0.14 i out /5TH , ITBEFA &IX R1 FUEHES

R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#ip access-group 1 out
R4(config-subif)#exit

\

F 10 [FHping Wi, AR EXHIEEFRE 192.168.2.1,192.168.2.2F1192.168.2.3,

#PEEIEIL R4 B RY . MDREHEME IP (40 192.168.2.4 ), FiSH R4 EF

R2#ping 192.168.1.1 source 192.168.2.1

Type escape sequence to abort.

Sending”5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packetsent with a source address of 192.168.2.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 44/50/60 ms

R2#ping 192.168.1.1 source 192.168.2.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.2

Success rate is 100 percent (5/5), round-trip min/avg/max = 52/59/68 ms
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R2#ping 192.168.1.1 source 192.168.2.3

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.3

Success rate is 100 percent (5/5), round-trip min/avg/max = 44/52/68 ms

R2#ping 192.168.1.1 source 192.168.2.4

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.4

u.u.u

Success rate is @ percent (0/5)

£ 11 WE ACLRT , 2FF 3 MBI TEE) 7 —240EE

R4#show access-lists

Standard IP access 1list 1
20 permit 192.168.2.2 (5 matches)
30 permit 192.168.2.3 (5 matches)
10 permit 192.168.2.1 (5 matches)

R4#

12 : 7E R4 LRIE—NACL2, FINIEEFKE 192.168.2.0/24 BUEUER , MFEZEI
Fae/0.14 B9 out 5 S AE R1 FUEHER | TR0 out HHIRIHES 7 ACLL

R4(config)#taccess-1list 2 deny 192.168.2.0 0.0.0.255
R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#ip access-group 2 out
R4(config=subif)#exit
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$IR 13 M R4 PNEEEFHXT fae/0.14 IBCE AIRSHY"ip access-group 1 out”
wPBEIRB T . KRB "ip access-group 2 out” , RBB—MEON— 1AL , REERA

—/N ACL

R4#show running-config interface fastEthernet 0/0.14
Building configuration...

Current configuration : 139 bytes

!

interface FastEtherneto0/0.14

bandwidth 2000

encapsulation dotlQ 100

ip address 192.168.14.4 255.255.255.0
ip access-group 2 out

end

£ 14 : ME Fa0/0.14 N IP (S8 , £&F outgoing EAY ACL2

R4#tshow ip interface fastEthernet 0/0.14
FastEthernet0/0.14 is up, line protocol is up
Internet address is 192.168.14.4/24
Broadcast address is 255.255.255.255
Address determined by setup command
MTU is 1500 bytes
Helper address is not set
Directed broadcast.forwarding is disabled
Multicast reserved groups joined: 224.0.0.10
Outgoing access List is 2

Inbound <access'\list is not set
Proxy ARP'\is enabled
Local Proxy ARP is disabled

S 15 fER2 LA 192.168.2. 1 {ENIRFIE ping B R1 , WA ACL2 EFRFTERE
192.168.2.0/24 HEUEE

R2#ping 192.168.1.1 source 192.168.2.1
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Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

u.u.u

Success rate is @ percent (0/5)

$& 16 : {BfFEF R3 X ping , KMETIE ping B R1 , EA ACL BEVAEFRTBEEUEELYEE
BN ( 2L ACL2 SEFFEEIES )

R3#ping 192.168.1.1 source 192.168.3.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2, seconds:
Packet sent with a source address of 192.168.3.1

u.u.u

Success rate is @ percent (@/5)

17 : £ R4 £, A ACL2 ENI—RFTTFBRNES /HBA ACL2 2 REFEKB

\

192.168.2.0/24 BUEHER , MsRBEAM 1P fIEHEEESHHYT

R4(config)#access-1list 2 permitwany

S 18 : MER R4 B ACL , &I ACL2 B—EKIHHIBIESRNES

\|

R4#tshow access-lists
Standard IP access 1list 1
20. permit 192.168.2.2 (5 matches)
30 permit 192.168.2.3 (5 matches)
10 permit 192.168.2.1 (5 matches)
Standard IP access list 2
10 deny 192.168.2.9, wildcard bits 0.0.0.255 (8 matches)
20 permit any
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19 : {FH ping X . KIMREFRE 192.168.2.0/24 PIEEER (40192.168.2.1) 2

ToRIKREI R1 B9, HbIEIESEBEEZIA R1
R2#ping 192.168.1.1 source 192.168.2.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

u.u.u

Success rate is @ percent (0/5)

R3#ping 192.168.1.1 source 192.168.3.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.1; timeout is 2 seconds:
Packet sent with a source address of 192.168.3.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 44/49/56 ms

IR 20 : L R4 EHE9 ACL2 BIIFE—EHIN/, 1E485KE 192.168.3.0/24 BIEIES

R4(config)#taccess-1list 2/deny 192.168.3.0 0.0.0.255

£ 21 : A ping WhE , &I 192.168.3.1 iFHBE ping 18 192.168.1.1
R3#ping 192.168.1.1 source 192.168.3.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.3.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 52/59/68 ms
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IR 22 MIZ R4 BIACL , KIELEE 20 BIEZASMINGITF permit any f5E , B4

KEENX , BB permit any IERINIZIEREANCET &SR

R4#show access-lists
Standard IP access 1list 1
20 permit 192.168.2.2 (5 matches)
30 permit 192.168.2.3 (5 matches)
10 permit 192.168.2.1 (5 matches)
Standard IP access 1list 2
10 deny 192.168.2.0, wildcard bits ©.0.0.255 (16 matches)

20 permit any (10 matches)
30 deny 192.168.3.0, wildcard bits 6.0.0.255

I 23 BIBRAESHAY ACLL F1 ACL2 |, BRSNS mEAYSEIE

R4(config)#no access-list 1
R4(config)#no access-1list 2
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4 ACL

1 £ R4 _LBIFEY R ACL , ID 5 100 , S AMLEIT 192.168.1.0/24 F1

\|

192.168.11.0/24 BOFFAAIE

R4(config)#access-1list 100 permit ip any 192.168.1.0 0.0.0.255
R4(config)#access-1list 100 permit ip any 192.168.11.0 0.0.0.255

£ 2 B ACL 100 NFIE| Fae/e.14 Y out 510 , FHIFTA R4 &IE R1 RUEHER

R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#ip access-group 100 out
R4(config-subif)#end

08 3 A ,R2 BE ping 18 192.16.1.0/24 1 192.168.11.0/24 B9 IP itk ,{BFL ping
X NERLASMNGG 1P Hhik (80 192.168.111.0/24 B9.IP ), IBEY R ACL BEARIE Binitit
EHIEEEE

R2#ping 192.168.1.1 source loopback ©

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos t0.192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 60/64/68 ms

R2#ping 192.168.11.1 source loopback ©

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.11.1, timeout is 2 seconds:
Packet sentuwith a source address of 192.168.2.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 44/51/68 ms

R2#ping 192.168.111.1 source loopback ©

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.111.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

u.u.u
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Success rate is @ percent (0/5)

R2#
LB 4 WEACL, 2FF 2 M N, MEBEIEEHKTER T

R4#show access-lists

Extended IP access list 100
10 permit ip any 192.168.1.0 0.0.0.255 (5 matches)
20 permit ip any 192.168.11.0 0.0.0.255 (5 matches)

5 QllEE ACL 101 , 1E4E(HatbhT 192.168.1.0/24 89iAE) , {EE(EURESERIF

R4(config)#access-1list 101 deny ip any 192.168.1.0 0.0.0.255
R4(config)#taccess-1list 101 permit ip any any

\|

$ 6 : 5 AcL101 R Fae/0.14 BY out F31A, T8 R4 & 1E R1 BIEHER

R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#ip access-group 101 out

R 7 - i, R2 B R3 EBGIE ping i@ 192.168.1.0/24 B9 IP , MEBEirHEUHEFREIEE
ping 18

R2#ping 192.168.11.1 source loopback ©

Type escape sequence to abort.

Sending 5,(100-byte ICMP Echos to 192.168.11.1, timeout is 2 seconds:
Packet sent'with a source address of 192.168.2.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 44/47/48 ms

R2#ping 192.168.1.1 source loopback ©

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

u.u.u

Success rate is @ percent (0/5)
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LI 8 : Bl ACL102 , T EAIMEENTATMLERY telnet 18] , FHRFEE! Fao/0.14 B9 out
;[

R4(config)#access-1list 102 permit tcp any any eq 23
R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#ip access-group 102 out
R4(config-subif)#exit

£ 9 i , R2 8 R3 , TEIAIR) R1 AUMBHE (40 192.168.1.1 ) B, RE telnet ZHAIF

B9, Eft5A (40 ping ) EPRHIEE

R2#telnet 192.168.1.1
Trying 192.168.1.1 ... Open

R1>exit

[Connection to 192.168.1.1 closed by foreign host]

R2#ping 192.168.1.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to0.192.168.1.1, timeout is 2 seconds:
u.u.u

Success rate is @ percent\ (9/5)

IR 19 : Bl ACL103 , 7XIF 192.168.2.0/24 L)L telnet i5]8) 192.168.1.0/24 , Efthith

HEEBANEE telnet 173A) 192.168.1.0/24 , {R(AIEM ST b BArATEAEBHAOIT

R4(config)# access-list 103 permit tcp 192.168.2.0 0.0.0.255 192.168.1.0 0.0.0.255 eq
23

R4(config)#taccess-1list 103 deny tcp any 192.168.1.9 0.0.0.255 eq 23
R4(config)#taccess-1list 103 permit ip any any

R4(config)#
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£ 11 : ¥g ACL103 WAZ Fao/0.14 B9 out AA)

R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#ip access-group 103 out
R4(config-subif)#exit

£ 12 R, AT R2 B9 Loopbackd( 192.168.2.1 )FJLA telnet ij5ia) 192.168.1.0/24
BOttEdE , {BEAEIR (40 192.168.3.10)RY telnet EP#HHELE. FEHT , Telnet LAMYEBISGR)
(80 ping ) BXSEM BiRHEUATHAERE SIFEIERY

R2#telnet 192.168.1.1 /source-interface loopback ©
Trying 192.168.1.1 ... Open

Rl>exit

[Connection to 192.168.1.1 closed by foreign host]

R3#telnet 192.168.1.1 /source-interface loopback. @
Trying 192.168.1.1 ...
% Destination unreachable; gateway or host down

R3#ping 192.168.1.1 source loopback ©

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.3.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 44/48/52 ms

£ 13 : MBRAESHIRTE ACL

R4(config)#nowaccess-1ist 100
R4(config)#no access-1list 101
R4(config)#no access-list 102
R4(config)#no access-list 103
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5 ACL

SR A ACLL, BX 4 AN

R4(config)#access-1list 1 permit 192.168.2.0 0.0.0.255
R4(config)#access-1list 1 permit 192.168.3.0 0.0.0.255
R4(config)#taccess-1list 1 permit 192.168.22.0 0.0.0.255
R4(config)#taccess-1list 1 permit 192.168.33.0 0.0.0.255

2 MEACL , 253 4 SN

R4#show access-lists

Standard IP access 1list 1
10 permit 192.168.2.0, wildcard bits 0.0.0.255
20 permit 192.168.3.0, wildcard bits 0.0.0.255
30 permit 192.168.22.0, wildcard bits 0.0.0.255
40 permit 192.168.33.0, wildcard bits 0.0.0.255

£, 3 Zi MR AcL1 FRIEH—RFINY

R4(config)#no access-1list 1 permit 192.168.22.0 0.0.0.255

TR 4 BRISE ACL, &I ACLL BIFFEMINERRE T |, IBBLASIBE X AINE ACL oL
SIRRNFHATIREE (QORBRARRY, AR )

R4#tshow<access-1lists

R4#

5 Gl ACL100 , HENX 3 £

R4(config)#taccess-1list 100 permit tcp 192.168.2.0 0.0.0.255 any eq 23
R4(config)#access-1list 100 permit tcp 192.168.2.0 0.0.0.255 any eq 890
R4(config)#access-1list 100 permit tcp 192.168.2.0 0.0.0.255 any eq 22
R4(config)#end
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$E 6 : BT ACL , FEIA ACL100 B 3 &N

R4#tshow access-lists

Extended IP access list 100
10 permit tcp 192.168.2.0 0.0.0.255 any eq telnet
20 permit tcp 192.168.2.0 0.0.0.255 any eq www
30 permit tcp 192.168.2.0 0.0.0.255 any eq 22

B 7 . S BREA 1 K&

\

R4(config)#no access-1list 100 permit tcp 192.168.2.0 0.0.0.255 any eq 22

TR 8 2FFIACL100 RE T , iRBBLASREENAIY B ACL oA XIRINE T4RIE ( anMbR
A, AR )

R4#tshow access-lists

R4#

TR 9 lIE— I RAVRE ACL , BFRAD "ACL-1"

R4(config)#ip access-1list standard ACL-1
R4(config-std-nacl)#permit 192.168.2.0 0.0.0.255
R4(config-std-nacl)#permit 192.168.3.0 0.0.0.255
R4(config-std-nacl)#permit 192.168:22.0 0.0.0.255
R4(config-std-nacl)#permit 192.168.33.0 0.0.0.255
R4(config-std-nacl)#exit

LT 10 1 8B ACL , RFBF— "ACL-1" , B4 &N , BERANEIENFES | X1 FE2

ANEY IDSAILAGERAIETE

R4#show access-lists

Standard IP access 1list ACL-1
10 permit 192.168.2.0, wildcard bits 0.0.0.255
20 permit 192.168.3.0, wildcard bits 0.0.0.255
30 permit 192.168.22.0, wildcard bits 0.0.0.255
40 permit 192.168.33.0, wildcard bits 0.0.0.255
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11 HANACL-1, RS9 30 AR

R4(config)#ip access-1list standard ACL-1
R4(config-std-nacl)#no 30
R4(config-std-nacl)#exit

TR 12 . SKRUACL-1 DT —&FS/5 30 BIFNY

R4#show access-lists

Standard IP access 1list ACL-1
10 permit 192.168.2.0, wildcard bits 0.0.0.255
20 permit 192.168.3.0, wildcard bits 0.0.0.255
40 permit 192.168.33.0, wildcard bits 0.0.0.255

TR 13 EACLL F |, SIE—FFS 25 BIHN

R4(config)#ip access-1list standard ACL-1
R4(config-std-nacl)#25 permit 192.168.20.0 0.0.0.255
R4(config-std-nacl)#exit

T] 14 : 2FFPE 13 8RN HIE 7553 55-(20 F1 40 Z[8] ), 15BAARRAIRE ACL

LTSRN T 948 (PR, 8N )

R4#show access-lists

Standard IP access 1list“ACL-1
10 permit 192.168.2.0, wildcard bits 0.0.0.255
20 permit 192.168.3.0, wildcard bits 0.0.0.255
25 permit 192.168.20.0, wildcard bits 0.0.0.255
40 permit 192.168.33.0, wildcard bits ©.0.0.255

LT 15 “EIE— PR B ACL, B/ ACL-2 , FEIEE 3 &N

R4(config)#ip access-1list extended ACL-2
R4(config-ext-nacl)#permit icmp any any
R4(config-ext-nacl)#permit tcp 192.168.2.0 0.0.0.255 192.168.1.0 0.0.0.255 eq 23
R4(config-ext-nacl)#permit tcp 192.168.3.0 0.0.0.255 192.168.1.0 0.0.0.255 eq 23
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£ 16 : 1B ACL , 2FFISIER ACL2 , BEENMINBIEFS

R4#tshow access-lists
Standard IP access list ACL-1
10 permit 192.168.2.0, wildcard bits 0.0.0.255
20 permit 192.168.3.0, wildcard bits 0.0.0.255
25 permit 192.168.20.0, wildcard bits 0.0.0.255
40 permit 192.168.33.0, wildcard bits ©.0.0.255
Extended IP access list ACL-2
10 permit icmp any any
20 permit tcp 192.168.2.0 0.0.0.255 192.168.1.0 0.0.0.255 eq telnet
30 permit tcp 192.168.3.0 0.0.0.255 192.168.1.0 0.0.0.255 eq telnet

I 17 : 7£ show access-1list FIAE ACL B9BFR (40 ACL-2 )., ATABR#EREHIX ACL BY

R4#show ip access-lists ACL-2

Extended IP access list ACL-2
10 permit icmp any any
20 permit tcp 192.168.2.0 0.0.0.255 192.168.1.0/0.0.0.255 eq telnet
30 permit tcp 192.168.3.0 0.0.0.255 192.168.1:0 0.0.0.255 eq telnet

S 18 AN ACL2 , iII—&FS79 15 AN

R4(config)#ip access-1list extended\ACL-2
R4(config-ext-nacl)#15 deny tep 192.168.3.1 0.0.0.0 192.168.1.0 0.0.0.255 eq 23
R4(config-ext-nacl)#exit

£ 19 | E ACL, FILIEZIPER 18 RAININILHIIE TS 2 5% (10 120 ZIH] )

R4#tshow access-1lists ACL-2
Extended IP access list ACL-2
10 permit icmp any any
15 deny tcp host 192.168.3.1 192.168.1.0 0.0.0.255 eq telnet
20 permit tcp 192.168.2.0 0.0.0.255 192.168.1.0 0.0.0.255 eq telnet
30 permit tcp 192.168.3.0 0.0.0.255 192.168.1.0 0.0.0.255 eq telnet
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

LR 2 FIHSRERR , BEERE—MER , RBRHREERERHRE

\|

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

£, 3 : BEREIFFAHAN ( Sw1 F0Sw2 ), SChE—T#E(E

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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SEIGHRFN

LIS E -

4. EIEEHE NAT ECEFILHES A

5. SRS NAT ROBCERSEETS %

6. i PAT RUECEFLHETTIE

7. EE{ER NAT RRERIRSS SRECETSIA
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

SR 3 ERETIRM (sw1 ), SCE—T#(E

\|

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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IR 1 BFRE sw1 BRmE

% Please answer ‘'yes' or 'no’'.
Would you like to enter the initial configuration dialog? [yes/no]: n

Would you like to terminate autoinstall? [yes]:
Press RETURN to get started!

Switch>

Switch>enable

Switch#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Switch(config)#vlan 100,200, 300,400,500
Switch(config-vlan)#exit

Switch(config)#interface range fastEthernet 0/1 - 4
Switch(config-if-range)#switchport trunk encapsulation dotlq
Switch(config-if-range)#tswitchport mode trunk
Switch(config-if-range)#no shutdown

iE I “switchport trunk encapsulation dotlq” RSUNERHBIIRE  FIRBEEGAIASIRHL R S dotlq

AT EBBPIHISE trunk BOTRCISI . AREE | BE4E T,

S8 2 BREIRL BEEHRNRL" FHI5 Fae/e IOFFR( MNRIRHA Fao/0, N E0/0 )
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]: no

Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R1

R1(config)#interface fastEthernet 0/0

R1(config-if)#no shutdown

R1(config-if)#exit
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FE 3 ERL L, BZE fao/0 AY IP HBHHE 100.100.14.1/24 , F6#E Loopbacke , IP

79100.100.1.1/32 ( I EEM_ LAY IP Hutlh )

R1(config)#interface fastEthernet 0/0
Rl1(config-if)#ip address 100.100.14.1 255.255.255.0
R1(config-if)#exit

R1(config)#interface loopbacke

R1(config-if)#ip address 100.100.1.1 255.255.255.255
R1(config-if)#exit

$B 4 BRER2 BEEFHANR2" FI5 Fao/e EOFE WNRIRE Fae/e, NFER E0/0 )

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands,. one per.line. End with CNTL/Z.
Router(config)#hostname R2

R2(config)#interface fastEthernet 0/0

R2(config-if)#no shutdown

R2(config-if)#exit

FIR 5 7F R2E B FIE Fa0/0.24 dotlq dR{EN 200 ,IP R 192.168.24.2/24,

FelE—4 Loopbacke (192.168.2.1/24 ), EHIAEERILHIEA

R2(config)#interface fastEthernet 0/0.24
R2(config-subif)#encapsulation dotlQ 200
R2(config-subif)#ip address 192.168.24.2 255.255.255.0
R2(config-subif)#exit

R2(config)#interface loopbacke

R2(config-if)#ip address 192.168.2.1 255.255.255.0
R2(config-if)#exit
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£ 6 BREIR3 BEEHENRI" FHE Fao/e EOFFA WNISRIZHE Fae/0, NfE E0/0 )
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]: no

Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R3

R3(config)#interface fastEthernet 0/0

R3(config-if)#no shutdown

R3(config-if)#exit

$1E 7 7£R3 L SIFEFE Fan/0.34 dotlq tRIC(EST 300 IP HHHE 192.168.34.3/24

HBEIEE— Loopbacke [ , IP J9192.168.3.1/24 ; &I NERMIZEHAIFEN]

R3(config)#interface fastEthernet '©/0.34
R3(config-subif)#encapsulation dotl1Q 306
R3(config-subif)#ip address 192.168.34.3 255.255.255.0
R3(config-subif)#exit

R3(config)#interface loopback@

R3(config-if)#ip address 192.168.3.1 255.255.255.0
R3(config-if)#exit

TR EFREIRS EEETHIRNRY" Fi5 Fao/e EOF R WNRIRHE Fao/0, N{FEH E0/0)

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!

Router>enable
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Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R4

R4(config)#interface fastEthernet 0/0

R4(config-if)#no shutdown

R4(config-if)#exit

IR 9 TER4 LOIFE 2 NFIEO , Fav/0.24, Fae/0.34 ,&118Y dotlq tRCEDBIE 200,
300 , IP MBS RIE 192.168.24.4/24 F1192.168.34.4/24, SXGHCE Fao/0 BYIP /9
100.100.14.4/24, Fa0/0.24 ] Fa0/0.34 SIEEHNZIPMRHILES , Fao/0 SIEREIMIRML

(IZEM™-internet ) Y%L

R4(config)#interface fastEthernet 0/0.24
R4(config-subif)#encapsulation dotlQ 200
R4(config-subif)#ip address 192.168.24.4 255.255.255.0
R4(config-subif)#exit

R4(config)#interface fastEthernet 0/0.34
R4(config-subif)#encapsulation dotl1lQ 300
R4(config-subif)#ip address 192.168.34.4 255.255.255.0
R4(config-subif)#exit

R4(config)#interface fastEthernet 0/0

R4(config-if)#ip address 100.100.14.4 255.255.255.0
R4(config-if)#exit

£ 10 : MEFAIRHSRINEOSER | FAREEEAVROERLT uP K&

R1l#show protocols
Global values:
Internet Protocol routing is enabled
FastEtherneto/0@ is up, line protocol is up
FastEthernet9/6.14 is up, Lline protocol is up
Internet address is 192.168.14.1/24
Serial@/@ is administratively down, line protocol is down
FastEtherneto/1 is administratively down, line protocol is down
Loopback@ is up, Line protocol is up
Internet address is 100.100.1.1/32
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R2#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
FastEthernet6/0.24 is up, line protocol is up
Internet address is 192.168.24.2/24
Seriale/@ is administratively down, line protocol is down

FastEthernet@/1 is administratively down, line protocol is down
Loopback@ is up, Lline protocol is up
Internet address is 192.168.2.1/24

R3#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
FastEthernet6/6.34 is up, line protocol is up
Internet address is 192.168.34.3/24
Serial@/@ is administratively down, line protocol is.-down

FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down
Loopback@ is up, Lline protocol is up

Internet address is 192.168.3.1/24

R4#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet@/0 is up, line protocol is up
Internet address is 100.100.14.4/24
FastEthernet9/0.24 is up, Lline protocol is up
Internet address is 192.168.24.4/24
FastEthernet6/6.34 is up, line protocol is up
Internet address is 192.168.34.4/24
Serial@/@ is administratively down, line protocol is down

FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down
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IR 11 . £ R4 (A ping /BN , #A(R R4 8E ping 1B R1, R2 FOR3

R4#ping 100.100.14.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to

Success rate is 80 percent (4/5),

R4#ping 192.168.24.2
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to

Success rate is 80 percent (4/5),

R4#ping 192.168.34.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to
Success rate is 80 percent (4/5),
R4#

100.100.14.1, timeout is 2 seconds:

round-trip min/avg/max = 32/48/68 ms

192.168.24.2, timeout is 2 seconds:

round-trip min/avg/max = 48/49/52 ms

192.168.34.3, timeout is. 2 seconds:

round-trip min/avg/max = 36/42/44 ms
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2 [P

TR 1 iEE 3 SIKHEAY EIGRP MY , AS 5 100 , 15 192.168.0.0/16 FHIFTEREOHFS

Zl EIGRP 1Y

R4(config)#router eigrp 100
R4(config-router)#network 192.168.0.0 0.0.255.255
R4(config-router)#no auto-summary
R4(config-router)#exit

R2(config)#router eigrp 100
R2(config-router)#network 192.168.0.0 0.0.255.255
R2(config-router)#no auto-summary
R2(config-router)#

R3(config)#router eigrp 100
R3(config-router)#network 192.168.0.0 0.0.255.255

R3(config-router)#no auto-summary
R3(config-router)#

S 2 : £ R4 LIEII—RBOAESH  (F—Bk79R1 (100.100.14.1 ), FHR R4 BTLAERRIES
E1E Internet RUEIREEHE R EIR1

R4(config)#ip route 0.0.0.0 0.0.0.0 100.100.14.1
R4(config)#

S 3 ER2 FOR3 EEIFE—KEAEA , T—BE/9 R4(192.168.24.4F1192.168.34.4 ),

TR R2. 50 R3 BELEFAMIG KAE Internet RUEHREIHEAZE! R4

R2(config)#ip route 0.0.0.0 0.0.0.0 192.168.24.4
R2(config)#

R3(config)#ip route 0.0.0.0 0.0.0.0 192.168.34.4
R3(config)#
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R4 MERR2, R3 R4 BUEEHIER | FEIAMBJBEIREAEPNLEHATA 192.168.X.0/24 A9

\

BEE (3£ 4 5 ) FI—FE0ARH

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0o - ODR, P - periodic downloaded static route

Gateway of last resort is 192.168.24.4 to network 0.0.0.0

192.168.24.0/24 is directly connected, FastEthernet@/0.24

192.168.34.0/24 [90/30720] via 192.168.24.4, 00:01:25, FastEtherneto/0.24
192.168.2.0/24 is directly connected, Loopbacke

192.168.3.0/24 [90/158720] via 192.168.24.4, 00:01:03, FastEtherneto/0.24
S* 0.0.0.0/0 [1/0] via 192.168.24.4

O N O N

R3#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS intercarea, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of lastr resort is 192.168.34.4 to network 0.0.0.0

192.168.24.0/24 [90/30720] via 192.168.34.4, 00:00:52, FastEthernet0/0.34
192.168.34.0/24 is directly connected, FastEtherneto/0.34

192.168.2.0/24 [90/158720] via 192.168.34.4, 00:00:52, FastEtherneto/0.34
192.168.3.0/24 is directly connected, Loopback®

S* 0.0.0.0/0 [1/0] via 192.168.34.4

N T N O

R4#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1l - OSPF external type 1, E2 - OSPF external type 2
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i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is 100.100.14.1 to network 0.0.0.0

100.0.0.0/24 is subnetted, 1 subnets
C 100.100.14.0 is directly connected, FastEthernet@/0
C 192.168.24.0/24 is directly connected, FastEtherneto/0.24
C 192.168.34.0/24 is directly connected, FastEtherneto/0.34
D 192.168.2.0/24 [90/156160] via 192.168.24.2, 00:01:47, FastEthernet0/0.24
D 192.168.3.0/24 [90/156160] via 192.168.34.3, 00:01:23, FastEthernet0/0.34
S* 0.0.0.0/0 [1/0] via 100.100.14.1

Ni}

2% 5 WIZR R1 RUBRERSR |, HA R1 REE CRYISH ( BB M RARE X MWAERFIHE

R1l#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1--2.IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not: set
100.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

C 100.100.1.1/32 is directly connected, Loopbacke
C 100.100.14.0/24 is directly connected, FastEtherneto/o
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2 NAT

U1 (FEF R4 ping K , FBIA R4 BE ping {BEEAM IP (100.100.1.1)
R4#ping 100.100.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/4 ms
RA#

2 : {FRR2 B, R3 M ping Wi , KMENIRTE ping 18/100.100.1.1 AY
R2#ping 100.100.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:

Success rate is @ percent (@/5)

R 3 1 10E R2 RUBRER , HPBE 7T —F18A R4 (IBUARH | IR XEERNNEIEE S
WEEREI R4 |, R2 XEBRERIRBRE

R2#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D -"EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l. - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0o - ODR, P - periodic downloaded static route

Gateway of last resort is 192.168.24.4 to network 0.0.0.0

C 192.168.24.0/24 is directly connected, FastEthernet@/0.24
D 192.168.34.0/24 [90/30720] via 192.168.24.4, 00:05:06, FastEthernet0/0.24
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C 192.168.2.0/24 is directly connected, Loopback®
D 192.168.3.0/24 [90/158720] via 192.168.24.4, 00:04:44, FastEtherneto/0.24
S* 0.0.0.0/0 [1/0] via 192.168.24.4

LR 4 18E R4 RIEREHER , B—FEAABHRSERAEERMAEIEE AL AL RL , R4 IXER]
®RBAR

R4#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter.-area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static.route

Gateway of last resort is 100.100.14.1 to network ©.0.0.0

100.0.0.0/24 is subnetted, 1 subnets

100.100.14.0 is directly connected, FastEtherneto/o
192.168.24.0/24 is directly connected;  -FastEthernet0/0.24
192.168.34.0/24 is directly  connected, FastEthernet9/0.34
192.168.2.0/24 [90/156160] via 192.168.24.2, 00:05:26, FastEthernet0/0.24
192.168.3.0/24 [90/156160] via 192.168.34.3, 00:05:02, FastEthernet0/0.34
S* 0.0.0.0/0 [1/0] via“100.100.14.1

O T N N0 0N

$B, 5 £ R1_EFFEXT ICMP ( Ping ) AYEIE

R1#debug ip\ icmp
ICMP packetudebugging is on
R1#

£B 6 : £ R2 EHEM—IR ping i
R2#ping 100.100.1.1 source loopback ©

Type escape sequence to abort.
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Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

Success rate is @ percent (0/5)

S8 7 [\F RrR1NFE , 2FF RLESKE 5 1 ping BN , BAIMEE 192.168.2.1, X
SEERFEIIRL BE1EET R2 AIkAEIES. FrLl, R2 X Internet HEHIEFERIRRR

*May 27 16:58:43.755: ICMP: echo reply sent, src 100.100.1.1, dst 192.168.2.1
*May 27 16:58:45.751: ICMP: echo reply sent, src 100.100.1.1, dst"192.168.2.1
*May 27 16:58:47.751: ICMP: echo reply sent, src 100.100.1.1, dst 192.168.2.1
*May 27 16:58:49.751: ICMP: echo reply sent, src 100.100.1.1, dst 192.168.2.1
*May 27 16:58:51.751: ICMP: echo reply sent, src 100.100.1.1, dst 192.168.2.1

SR 8 : MR R1 AYEEEZR | BT R1 AOBRERFIRBENERLSH 192.168. x . 0/24 RIEEH |
A8 R1 TGAIERRIEINREFAR (420 R2. R3 ERYZEFEM ) BYAE, [EEHET

R1l#show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA externalitype 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS,”su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS<IS. inter area, * - candidate default, U - per-user static route
0 - ODR,.P\- periodic downloaded static route

Gateway of ‘last resort is not set
100.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

C 100.100.1.1/32 is directly connected, Loopbacke
C 100.100.14.0/24 is directly connected, FastEtherneto/o
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L], 9 1 ATHRRRL DEBIRABARYEER , o=17E R1 _HIBIN—5E0ARKRA , BinA
192.168.0.0/16 , JLABSMASLIEHPRIFTEFAMIMEYIE , F—EEE R4

R1(config)#ip route 192.168.0.0 255.255.0.0 100.100.14.4
R1(config)#

% 10 : A R2 8 R3 MUK ping , RINETY . IR ERRREUEEEIZEIN BB EEIEI A
MIXANEIRE | #iaeserkil FE X RFEEMAYIE(SEIRT

R2#ping 100.100.1.1 source loopback ©

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2/seconds:
Packet sent with a source address of 192.168.2.1

Success rate is 100 percent (5/5), round-trip .min/avg/max =+1/1/4 ms

S 11 : bR R1 RORFSERH | ROSERRMESIMER | BHEMIREEASHIIESEE DA
BEFREFSIHRS

R1(config)#no ip route 192.168.0.0 255.255.0.0 100.100.14.4
R1(config)#

SE 12 : B ping Wil / XAET
R2#ping 100.100.1.1 source loopback ©
Type escape sequence to abort.

Sending 5, 1@0-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with“a source address of 192.168.2.1

Successwrate is @ percent (0/5)

B - TERNEFRNIRE | EAENERMIRE (R1) FBBARAIBIET , B8R R
BB EIMAER (R2, R3) RIAEA , IEMBAIBINERI AL (R4 ) FHEEI O RREFGE
EERSEFE
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3 NAT

£ 1 £ R4 LECERFS NAT | ISRTEIRIEILY 192.168.2. 1 BYRIA] , EEERHZERR |, KIR
HEAE 100.100.14. 21 ; JGRRAIRIBILDD 192.168.3. 1 RUIHIA) , FEAL A AR | iRt

M9 100.100.14.31

R4(config)#ip nat inside source static 192.168.2.1 100.100.14.21
R4(config)#ip nat inside source static 192.168.3.1 100.100.14.31

R 2 {EEEEEN (R1) AYEEO Fae/e BCE /I NAT BY outside im  ACIEREAERAYEO]

Fa0/0.24 1 Fa0/0.34 ELE I NAT B9 inside if

R4(config)#tinterface fastEthernet 0/0
R4(config-if)#ip nat outside
R4(config-if)#exit

R4(config)#interface fastEthernet 0/0.24
R4(config-subif)#ip nat inside
R4(config-subif)#exit
R4(config)#interface fastEthernet '©/0.34
R4(config-subif)#ip nat inside
R4(config-subif)#exit

\|

SR 3 W R4 RYNATERIRER | KA T 2558 |, SRS ER 1 PECERT 2 T

R4#tshow ip nat translations

Pro Inside \global Inside local Outside local Outside global
--- 100.100.14.21 192.168.2.1 --- ---
--- 100.100.14.31 192.168.3.1 --- ---

\

£ 4 BAR2 M ping WLz , UL 192.168.2.1 {ENiEMA 100.100.1.1 &HifE , K@

N

R2#ping 100.100.1.1 source 192.168.2.1

231



Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/4 ms
R2#

S5 IDHE R1 A9KRE , BF R1 £ T Ping BN , XE2BTRE 100.100.14.21 , AT

\

BB _E , BRITHKE 100.100.14.21 AUIHE) , iIXMEUERST R1 ZRTERHATY ( &1E R4 HUAT
LL)

R1#

*May 27 17:01:53.967: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.21
*May 27 17:01:55.967: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.21
*May 27 17:01:55.967: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.21
*May 27 17:01:55.971: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.21
*May 27 17:01:55.971: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.21
R1#

9% 6 : R3 {3 192.168.3. 1 NIRRT 100.100.1.1 f#f ping ik , TLABRIBLET , &£

~

R1 FYREHEZ R1 5EIAYIERER 100.100.14.31

R3#ping 100.100.1.1 source 192.168.3.1

Type escape sequence to abort.

Sending 5, 100-byte/ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with<“a source address of 192.168.3.1

Success rate is 80 percent (4/5), round-trip min/avg/max = 1/2/4 ms

R1#

*May 27 17:02:34.819: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.31
*May 27 17:02:36.819: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.31
*May 27 17:02:36.823: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.31
*May 27 17:02:36.823: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.31
*May 27 17:02:36.827: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.31
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4 NAT NAT

121 FE£R2 HY Loopbacke 3TN 2 /N IR 4#BH IP ) #5401 192.168.2.2F1192.168.2.3

FEFEN

R2(config)#interface loopback @

R2(config-if)#ip address 192.168.2.2 255.255.255.0 secondary
R2(config-if)#ip address 192.168.2.3 255.255.255.0 secondary
R2(config-if)#exit

£ 2 ER2 L ping s , AT 192.168.2.1 XKifj[a) 100.100.1. 1 2@/ , A

192.168.2.2 F1192.168.2.3 XKifa , NAE

R2#ping 100.100.1.1 source 192.168.2.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

Success rate is 100 percent (5/5), .round-trip min/avg/max = 1/2/4 ms
R2#ping 100.100.1.1 source 192.168.2.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP-Echos to 100.100.1.1, timeout is 2 seconds:

Packet sent with a source address of 192.168.2.2

Success rate is @ percent (0/5)

R2#ping 100.100.1.1 source 192.168.2.3

Type escape\ sequence to abort.

Sending 5, '100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.3

Success rate is @ percent (0/5)
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$SIE 3 - WIER R4 B NAT 254835 |, RIS HE 192.168.2.2F1192.168.2.3 9N , MiX 2
1P K HEAVEIEERFX Intenret FRERRBIARKA , BECEFS NAT 2 LFRRXNMA |, B

EREBENZHIBERT | 5585 NAT BEESIFE E)

Ra#show ip nat translations

Pro Inside global Inside local Outside local Outside global
--- 100.100.14.21 192.168.2.1 --- ---
--- 100.100.14.31 192.168.3.1 --- ---

IR 4 [ER4 LECERIS NAT , B5E RS LBIEE—NACL , PUECFREAY 192.168. %, *itllE

SRR BIEE— N NAT bt A9 PooL-1 MABEEIR 100.100.14.100%100.100.14.200 ,

/g8 ACL 0 POOL -1 KEXFESR

R4(config)#access-1list 1 permit 192.168.0.0 0.0.255.255
R4(config)#ip nat pool POOL-1 100.100.14.100 100.100.14.200 netmask 255.255.255.0
R4(config)#ip nat inside source list 1 pool POOL-1

STB 5 ABCE OUTSIDE 1 INSIDE [ ( ESLXNMNEBARBM , E—MESZSEEMT )

R4(config)#tinterface fastEthernet ©@/0
R4(config-if)#ip nat outside
R4(config-if)#exit

R4(config)#interface fastEthernet 0/0.24
R4(config-subif)#ip nat inside
R4(config-subif)#exit
R4(config)#interface fastEthernet 0/0.34
R4(config-subif)#ip nat inside
R4(config-subif)#exit

e R2 I, F5{#H 192.168.2.2 ] 192.168.2.3 EXt Internet {iAa] , KILET

R2#ping 100.100.1.1 source 192.168.2.2
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:

Packet sent with a source address of 192.168.2.2
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Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/4 ms

R2#ping 100.100.1.1 source 192.168.2.3

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.3

Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/1 ms

S8 7 : [\EF RrRLFRE , KIWEINEEIRIESEIERE 100.100.14. 100 F1

100.100.14.101 (IXF MR EhARIET 2 Mk )

R1#

*May 27 17:08:21.775: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.109
*May 27 17:08:23.771: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.109
*May 27 17:08:23.771: ICMP: echo reply sent, src.100.100.1.1, dst 100.100.14.109
*May 27 17:08:23.771: ICMP: echo reply sent, src 100.100.1.1, dst 100.1600.14.100
*May 27 17:08:23.771: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.100
*May 27 17:08:42.255: ICMP: echo reply sent, skc 100.100.1.1, dst 100.1600.14.101
*May 27 17:08:44.251: ICMP: echo reply sent, src100.100.1.1, dst 1060.100.14.101
*May 27 17:08:44.251: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.101
*May 27 17:08:44.255: ICMP: echo reply sent, src 100.100.1.1, dst_16060.100.14.101
*May 27 17:08:44.255: ICMP: echo reply sent, src 100.100.1.1, dst 1060.100.14.101

PR 8 (10E R4 HYNAT BRiRER |, 28 2 AN , 2BEa8IZHKRY , RJZEHIITE ACL
REERE | BB aiN IR AEN— MR NAT HIN ( JRICHIFRSRERS NAT |, ANZ5200 )

R4#tshow ip nat translations

Pro Inside global Inside local Outside local Outside global
--- 100.100.14.21 192.168.2.1 --- ---
--- 100.100.14.31 192.168.3.1 --- ---

--- 100.100.14.100 192.168.2.2 o= Soo
--- 100.100.14.101 192.168.2.3 o= Soo
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519 FER2E{R3 b, {§F 192.168.2.1 8 192.168.3.1 iz , AT R1 WRIEHEER

EH 100.100.14.21 ] 100.100.14 .31 , 1itBBEES NAT 2T NAT Y

R2#ping 100.100.1.1 source 192.168.2.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/4 ms

R1#

*May 27 17:09:23.395: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.21
*May 27 17:09:23.395: ICMP: echo reply sent, src 100.100.1.1, dst _100:100.14.21
*May 27 17:09:23.395: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.21
*May 27 17:09:23.399: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.21
*May 27 17:09:23.399: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.21
Ra#show ip nat translations

Pro Inside global Inside local Outside local Outside global

--- 100.100.14.21 192.168.2.1 --- ---

--- 100.100.14.31 192.168.3.1 --- ---

--- 100.100.14.100 192.168.2.2 --- ---

--- 100.100.14.101 192.168.2.3 - ---
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5 NAT

1 :ER2 L, (¥ 192.168.2.2 F1192.168.2.3 Bff—X¥T internet B9 ping MU

R2#ping 100.100.1.1 source 192.168.2.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.2

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/4 ms
R2#ping 100.100.1.1 source 192.168.2.3

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.3

Success rate is 100 percent (5/5), round-tripmin/avg/max =1/1/4 ms

R2#

R 2 ARG B CWEAIEERTE NAT SRRk

R4#tshow ip nat translations

Pro Inside global Inside local Outside local Outside global
--- 100.100.14.21 192.168.2.1 --- ---

--- 100.100.14.31 192.168.3.1 --- ---

--- 100.100.14.100 192.168.2.2 --- ---
--- 100.100.14.101 192.168.2.3 --- ---

\

08 3 : {5/ show ip nat translations verbose , WEREIREZBINFHREE , RILIEE
% B eEEANRTEIRNRIRAYE( ZEEHER ), S3SKERIRBFRIRIEN | HEKTE .
ElEZAYE)+FIRATER 24 Y, HBB—B— S B#E)E | SR 24 /M \aT

Ra#show ip nat translations verbose

Pro Inside global Inside local Outside local Outside global
--- 100.100.14.21 192.168.2.1 --- ---

create 00:18:26, use 00:01:28,

flags:
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static, use_count: ©

--- 100.100.14.31 192.168.3.1 --- ---
create 00:18:14, use 00:16:40,
flags:

static, use_count: ©

--- 100.100.14.100 192.168.2.2 --- ---
create 00:10:55,_use 00:00:33, left 23:59:27, Map-Id(In): 1
flags:

none, use_count: ©

--- 100.100.14.101 192.168.2.3 --- ---
create 00:10:35, use 09:00:25, left 23:59:35, Map-Id(In): 1,
flags:

none, use_count: 0

IR 4 ;5 NAT RUEBHTATIEIRCA 300 72 (5 0% ), — oIS BLIER R 5 o

\

R4(config)#ip nat translation timeout 300
R4(config)#

LR, 5 BT ERIEIAEE R E

\|

R4#clear ip nat translation *

% 6 | AR BRFSIEREE (WRERMEIERE R 5 ZMULE )

\

R4#tshow ip nat translations

Pro Inside global Inside local Outside local Outside global
--- 100.100.14.21 192.168.2.1 --- ---
--- 100.100.14.31 192.168.3.1 --- ---

$E 7 B{FAR2 89 192.168.2.2 {# ping ULz

R2#ping 100.100.1.1 source 192.168.2.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.2
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Success rate is 80 percent (4/5), round-trip min/avg/max = 1/1/1 ms
R2#

£E, 8 . BF R4 I T ERIFRHE

\

R4#tshow ip nat translations

Pro Inside global Inside local Outside local Outside global
--- 100.100.14.21 192.168.2.1 --- ---
--- 100.100.14.31 192.168.3.1 --- ---

--- 100.100.14.102 192.168.2.2 --- ---

£, 9 B NAT ZEFAEEESAIN RIARMEMEIZISERIIZ 5 28 LU 5 Hia |

EE S =E =) CS
R4#tshow ip nat translations verbose
Pro Inside global Inside local Outside docal Outside global
--- 100.100.14.21 192.168.2.1 --- ---
create ©00:21:40, use 00:04:42,
flags:
static, use count: ©
--- 100.100.14.31 192.168.3.1 --- ---
create 00:21:28, use 00:19:54,
flags:

static, use count: ©

--- 100.100.14.102 192.168.2.2 --- ---
create 00:01:57, use 00:01:55, lLeft ©0:03:04, Map-Id(In): 1,
flags:

none, use_count:“@

LI 10 MIPR R4 BY POOL-1 , {BIREE | RER POOL-1 IETER(ER , AREMIBR ( POOL-1
FRRYBHEARSEME NAT HAT PR 9 SRHIIAIBR A aER BRSNS PooL -1 FRRY—
sk )

R4(config)#no ip nat pool POOL-1
%Pool POOL-1 in use, cannot destroy
R4(config)#
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FIE 11 : jFZ NAT HIUER

R4#clear ip nat translation *

S8R 12 TIERTLAMBRSEIZS NAT B9 POOL -1 LA AIER, SMBHBILRIREX T . BB EE NG
NAT EBIRREDES NAT , FFEEBRRFTIARIEIE NAT AN

R4(config)#no ip nat pool POOL-1
R4(config)#no ip nat inside source list 1 pool POOL-1

S 13 : HIFREIEECEAYERS NAT

R4(config)#no ip nat inside source static 192.168.2.1100.100.14.21
R4(config)#no ip nat inside source static 192.168:3.12 100.100.14.31

SR 14 © BRITEIRE—5 NAT AL
Ra#show ip nat translations

R4#
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6: PAT [P

1 R4 LEN ACL10 , PTECRERE 192.168. * . *AYitilt

R4(config)#taccess-1list 10 permit 192.168.0.0 0.0.255.255
R4(config)#

STE 2 FtE PAT |, 5 ACL10 KEXZE! fae/0 ( #MM#EEO ), overload SEUFRIE Y LA IED

IP HA—/MEB 1P (AMNEERY IP)

R4(config)#ip nat inside source list 10 interface fastEthernet /@ overload
R4(config)#

I 3 : I outside ] inside EOGE

R4(config)#tinterface fastEthernet 0/0
R4(config-if)#ip nat outside
R4(config-if)#exit

R4(config)#interface fastEthernet ©/0.24
R4(config-subif)#ip nat inside
R4(config-subif)#exit
R4(config)#interface fastEthernet 9/0.34
R4(config-subif)#ip nat inside
R4(config-subif)#exit

IR 4 ER2 k., BIER 3/ 192.168.2.0/24 FUHEHHERE |, #0358 100.100.1.1 , &

MELRIERY B R3 89 192.168.3.1 XKi7iA) 100.100.1.1 tB2EHY

R2#ping 100.100.1.1 source 192.168.2.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/4 ms
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R2#ping 100.100.1.1 source 192.168.2.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.2

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/4 ms

R2#ping 100.100.1.1 source 192.168.2.3

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.2.3

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/4.ms
R2#

R3#ping 100.100.1.1 source 192.168.3.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 100.100.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.3.1

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/3/4 ms
R3#

S8 5 Mz RL Y | ATREIRIBTETRIIERR R 100.100.14.4 ( R4 FUFMNEEDO ), 15BH
WEBET R A& BAYERIEREAE AL T R4 AYSMNEREEO TP

R1>

*May 27 17:28:03.703:. ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17:28:03.707: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17:28:03.707: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17428:03.707: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27.17:28:03.711: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27.17:28:06.755: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17:28:06.759: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17:28:06.759: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17:28:06.759: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17:28:06.759: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17:28:08.923: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17:28:08.923: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17:28:08.927: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17:28:08.927: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
*May 27 17:28:08.927: ICMP: echo reply sent, src 100.100.1.1, dst 100.100.14.4
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17:
17:
17:
17:
17:

28:
28:
28:
28:
28:

29.871:
29.875:
29.875:
29.879:
29.879:

LT 6 : 108 R4 PUEEHETR , RILPIER 192.168. * . *AUitBHHERKEXE T 100.100.14.4, Hid

ICMP:
ICMP:
ICMP:
ICMP:
ICMP:

echo reply

echo reply
echo reply
echo reply

echo reply

FRTiwOS |, X2 PAT BT

R4#tshow ip nat translations

Pro Inside global
icmp 100.100.14.4:1
icmp 100.100.14.4:16
icmp 100.100.14.4:17
icmp 100.100.14.4:18

\

Inside local
192.168.3.1:1
192.168.2.1:16
192.168.2.2:17
192.168.2.3:18

FE 7 FER1H telnet

R1(config)#line vty 0 4
R1(config-line)#no login

R1(config-line)#exit

100.100.1.
100.100.1.
100.100.1.
100.100.1.
100.100.1.

sent, src

sent, src
sent, src
sent, src

sent, src

Outside local
100.100.1.1:1
100.100.1.1:16
100.100.1.1:47
100.100.1.1:18

, dst
, dst

1 100.100.14.4
1

1, dst
1

1

100.100.14.4
100.100.14.4
100.100.14.4
100.100.14.4

, dst
, dst

Outside global
100.100.1.1:1

100.100.1.1:16
100.100.1.1:17
100.100.1.1:18

IR 8 1 £ R2 kX3 R1Frtelnet & (LA Loopbacke iR ), iE FEERAEERH

R2#telnet 100.100.1.1 /source-interface loopback @

Trying 100.100.1.1 ...

R1>

Open

£ 9 : £ R3 EXJ R1 fff telnet i&E#HE ( LA Loopbacke J9iR ), & EEERAEERY

R3#telnet 100.100.1.1 /source-interface loopback ©

Trying 100.100.1.1 ...

R1>

Open
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\

8 10 : X7 R1 BUIEAFEITINEE ( TLANIRGE show mSRIENEE ), 5 show users
WERBRLLAF (4 ) iEEEBC , 28 K7 21 KH 100.100.14.4 A9i518) ( R2 FO R3 774
ROHIRIEBREERL T R4 FEAERYIAIE] )

R1(config)#no ip domain-lookup

R1(config)#end
R1l#show users
Line User Host(s) Idle Location
* 9 con © idle 00:00:00
162 vty © idle 00:00:38_100.100.14.4
163 vty 1 idle 00:00:26_100.100.14.4

T 11 MR R4 BUEEHRSR |, RILT 2 4> TCP M), MEEET T imSHAY:

R4#tshow ip nat translations

Pro Inside global Inside local Outside-local Outside global
tcp 100.100.14.4:11000 192.168.3.1:11000 100.100.1.1:23 100.100.1.1:23
tcp 100.100.14.4:16127 192.168.2.1:16127 ,100.100.1.1:23 100.100.1.1:23

£ 12 : X7 R2 O R3 X R1 Y telnet &=

\|

Rl1>exit

[Connection t0:100.100.1.1 closed by foreign host]

R2#

Rl1>exit

[Connection to 100.100.1.1 closed by foreign host]
R3#
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7 NAT

EIER 1 - BlFE— RS NAT , 15 192.168.2.1 71 100.100.14.201 FXELEESE

R4(config)#ip nat inside source static 192.168.2.1 100.100.14.201
R4(config)#

S 2 FFE R2. R3 R4 B telnet

R2(config)#line vty 0 4
R2(config-line)#no login
R2(config-line)#exit

R3(config)#line vty 0 4
R3(config-line)#no login
R3(config-line)#exit

R4(config)#line vty 0 4
R4(config-line)#no login
R4(config-line)#exit

\|

S 3 (A RL M telnet i , EXEF 192.168.2.1 , HFREEKH , ELAEER

R1#telnet 192.168.2.1
Trying 192.168.2.1 .
% Destination unreachable; gateway or host down

IR 4 R1E9K telnet ERE 100.100.14.201 |, iZHMEUHE R4 FXRELT 192.168.2.1, FiG

B LAE A R2

Rl#ttelnet 100.100.14.201
Trying 100.100.14.201 ... Open

R2>
R2>exit

[Connection to 100.100.14.201 closed by foreign host]
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R1#

98 5 1 £ R2 _EFFS ping B9 debug

R2#debug ip icmp

ICMP packet debugging is on

R2#

#$£& 6 : R1MIKXZE] 100.100.14.201 ] ping

R1#ping 100.100.14.201

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 100.100.14.201, timeout is 2 _seconds:

\|

TR 7 KM R2IET ping , LEATEEXMYY 100.100.14. 201 FUEH{aliGaES AL A E]

192.168.2.1,4058R 192.168.2.1 2N E—EIRGS0NE | XMECETLMREMIELESR

R EEhIEIX & RS =R

R2#

*Mar
*Mar
*Mar
*Mar
*Mar

1 01:

101

1 01:
1 01:

101

53:38.635:
:53:38.639:
53:38.639:
53:38.643:
:53:38.647:

ICMP:
ICMP:
ICMP:
ICMP:
ICMP:

echo
echo
echo
echo
echo

reply
reply
reply
reply
reply

sent,
sent,
sent,
sent,
sent,

src
src
src
src
src

192.168.2.1,
192.168.2.1,
192.168.2.1,
192.168.2.1,
192.168.2.1,

dst 100.100.14.1
dst 100.100.14.1
dst 100.100.14.1
dst 100.100.14.1
dst 100.100.14.1

F£IR g ER4 LECEET TCP BIERAS NAT |, 15 192.168.3.1 923 %[ ( Telnet fRSS)

1 100.100.14.203 BY 23 im[KBLRESR

R4(config)#ip nat inside source static tcp 192.168.3.1 23 100.100.14.203 23

R4(config)#
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I 9 : £ R1 |k telnet iE#EE 100.100.14.203 , KILHNT R3

R1l#telnet 100.100.14.203
Trying 100.100.14.203 ... Open

R3>exit

[Connection to 100.100.14.203 closed by foreign host]
R1#

F 10 : £ R3 f1 R4 _EFF/2 ping BY debug

R3#debug ip icmp
ICMP packet debugging is on
R3#

R4#debug ip icmp
ICMP packet debugging is on
R4#

11 : 7£R1 L ping IHZE] 100.100. 14.203 AYE(S

Rl#ping 100.100.14.203

Type escape sequence to abort.
Sending 5, 100-byte ICMP.Echos to 100.100.14.203, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/4 ms

$£12 12 - KB R4 ERGFIRERI ping HE , iRIAEE 8 B RSIEXT 100.100.14.203
B telnet J5iAEEALS 192.168.3.1 , Hith¥d 100.100.14. 203 a2 FASmAE L.
I 8 B E T LUSHERRE MRS SHNENRS BRI AR EI BN L.

Ra#

*Mar 1 01:54:24.271: ICMP: echo reply sent, src 100.100.14.203, dst 100.100.14.1
*Mar 1 01:54:24.275: ICMP: echo reply sent, src 100.100.14.203, dst 100.100.14.1
*Mar 1 01:54:24.279: ICMP: echo reply sent, src 100.100.14.203, dst 100.100.14.1
*Mar 1 01:54:24.279: ICMP: echo reply sent, src 100.100.14.203, dst 100.100.14.1

*Mar 1 01:54:24.283: ICMP: echo reply sent, src 100.100.14.203, dst 100.100.14.1
247



T 13 : BRI 1 CUEAYERES NAT

R4(config)#no ip nat inside source static 192.168.2.1 100.100.14.201

£ 14 BRE—KET TCP BUEEESNAT , 18 192.168.2.1 19 23 im ( telnet fRSS) 0

100.100.14.201 {9 2323 ixOiek

R4(config)#ip nat inside source static tcp 192.168.2.1 23 100.100.14.201 2323
R4(config)#

IR 15 - R1 259K telnet JEEHE 100.100.14.201 , SO NERARY 23, RTLEERIES |, BN

R4 Ei8HBXTF 100.100.14.201 B9 23 x5S

R1l#telnet 100.100.14.201
Trying 100.100.14.201 ...
% Connection refused by remote host

T8, 16 : BIREI telnet , BORTE telnet /0L 2323 , EAFTIEENBiNm , KA
LUBEAR2 FEAZ100.100.14.201 192323 0/ E A% 192.168. 2. 1Y 23 K[ telnet

RS )

Rl#ttelnet .100.100.14.201 2323
Trying 100.100.14.201, 2323 ... Open
R2>exit

[Connection to 100.100.14.201 closed by foreign host]
R1#
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

LR 2 FIHSRERR , BEERE—MER , RBRHREERERHRE

\|

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

£, 3 : BEREIFFAHAN ( Sw1 F0Sw2 ), SChE—T#E(E

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:

249



10 WAN

SEIGHRFN

S =[N

19. B2 WAN TERIBR AN ETT X

20. E4E PPP EEHIRCETTIE

21. E42 PPP L CHAP F[ PAP IANERISERE %
22. BRI BRI T
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

SR 3 ERETIRM (sw1 ), SCE—T#(E

\|

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:

251



1 WAN

\

128k , FHEEO

R3(config)#interface serial @/0

R3(config-if)#ip address 192.168.13.3 255.255.255.0
R3(config-if)#clock rate 128000

R3(config-if)#no shutdown

R3(config-if)#exit

H£E 2 BB R1AY s0/0 0O, BCE IP /9 192.168.13.1/24 , HFAE;

DTE #20 , AEERCEIRRIERR

R1(config)#interface serial @/0

R1(config-if)#ip address 192.168.13.1 255.255.255.0
R1(config-if)#no shutdown

R1(config-if)#exit

IR 3 KB R3 F R1 AUEOFIR |, F8IA Seriale/0 & UP KT

R3#show protocols
Global values:

Internet Protocol .routing is enabled
FastEthernet@/0 is administratively down, line protocol is down
Serial@/@ is up, line protocol is up

Internet address is 192.168.13.3/24
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1.is\ administratively down, line protocol is down

R1l#show protocols
Global values:

Internet Protocol routing is enabled
FastEthernet@/0 is administratively down, line protocol is down
Serial@/@ is up, line protocol is up

Internet address is 192.168.13.1/24
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down
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£ 4 R ping WK , FEIA R3 F0 R1 BEIERIE(S

R3#ping 192.168.13.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.13.1, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 12/14/16 ms
R3#

LB 5 18E R1AY Seriale/e RUERRTRE  BRIZIZOZ DTE ED | FIBIREOAFERE

TERT R

Rl#show controllers s0/0

Interface Seriale/eo

Hardware is GT96K

DTE V.35 TX and RX clocks detected.

idb at 0x66910910, driver data structure at 0x6691801C

wic_info 0x66918648

Physical Port 1, SCC Num 1

MPSC Registers:

MMCR_L=0x000304C0, MMCR_H=0x00000000, MPCR=0x00000000
CHR1=0x0OFEQO7E, CHR2=0x00000000, CHR3=0x0000064A, CHR4=0x00000000
CHR5=0x00000000, CHR6=0x00000000, CHR7=0x00000000, CHR8=0x00000000

$£ 6 ZRNTE R1 Y Serialo/e TECEATIMER , SIRE

R1(config)#interface serial 0/0
R1(config-if)#clock rate 128000

This command applies only to DCE interfaces
R1(config-if)#

L7 8B R3 A Seriale/o , BRENZIZORE DCE EO , FHEE 7 HTHNESRRA 128000

R3#show controllers serial 0/0

Interface Serial@/o

Hardware is PowerQUICC MPC860

DCE V.35, clock rate 128000

idb at ©x82C16EEC, driver data structure at ©x82C1EC80
SCC Registers:

General [GSMR]=0x2:0x00000030, Protocol-specific [PSMR]=0x8
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Events [SCCE]=0x0000, Mask [SCCM]=0x001F, Status [SCCS]=0x06
Transmit on Demand [TODR]=0x@, Data Sync [DSR]=0x7E7E

"

L& 8 . EIHBE Seriale/e O LECERHNER , AMBEHC EX , IXIXBIEERK I 64000

+

R3(config)#interface serial @/0
R3(config-if)#clock rate 64000
R3(config-if)#exit

I8 o B/RMZR R3 A Seriale/e HUEEERERE |, TIEIERE) 64000

R3#show controllers serial 0/0

Interface Seriale/eo

Hardware is PowerQUICC MPC860

DCE V.35, clock rate 64000

idb at ©x82C16EEC, driver data structure at ©x82C1EC89

SCC Registers:

General [GSMR]=0x2:0x00000030, Protocol-specific ([PSMR]=0x8
Events [SCCE]=0x0000, Mask [SCCM]=0x@01F, Status [SCCS]=0x06
Transmit on Demand [TODR]=0x0, Data Sync [DSR]=@x7E7E
Interrupt Registers:

S8R 10 : MIBR R3 RORTTREER |, FHXRABFFHZEO  BEEKETHA

\

R3(config)#interface serial 0/0
R3(config-if)#no clock rate
R3(config-if)#shutdown
R3(config-if)#no shutdown
R3(config-if)#

08 11 AGE R1 FI R3 BYEO%IE , &I Seriale/o Y Line protocol YT down A7 |

1B s B AR DHY

R1l#show protocols
Global values:
Internet Protocol routing is enabled
FastEtherneto0/0 is administratively down, line protocol is down
Serial@/0 is up, line protocol is down
Internet address is 192.168.13.1/24
FastEtherneto/1 is administratively down, line protocol is down
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Serial@/1 is administratively down, line protocol is down

R3#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet@/0 is administratively down, line protocol is down
Seriale/6 is up, line protocol is down
Internet address is 192.168.13.3/24
FastEthernet@/1 is administratively down, line protocol is down

Serial@/1 is administratively down, line protocol is down

£, 12 . EFFECE R3 AIASFHE

#$

\

R3(config)#interface serial @/0
R3(config-if)#clock rate 128000
R3(config-if)#exit

13 . HNWIER R3 #1 R1 A9IZO5IZE , AT serialere HET up K&

R3#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet@/0 is administratively~down,.line protocol is down
Serial@/@ is up, line protocol is up
Internet address is 192.168.13.3/24
FastEthernetd/1 is administratively down, line protocol is down

Serial@/1 is administratively down, line protocol is down

14 PER3 FIR1 XBEERBEE T

R3#ping 192.168.13.1

Type escape sequence to abort.

Sending"5,\ 100-byte ICMP Echos to 192.168.13.1, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 12/14/16 ms
R3#
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2 PPP

£ 1 EX RLAYSe/e )9 PP £33

\

R1(config)#interface serial @/0
R1(config-if)#encapsulation ppp
R1(config-if)#exit

IR 2 1B R AYEOIRE |, &I se/e O 1line protocol & down , EAXTT R3IAYESEE

EEGARI HDLC , FOAHAITHED

R1l#show protocols
Global values:

Internet Protocol routing is enabled
FastEtherneto0/0 is administratively down, line protocol /is down
Serial@/@ is up, line protocol is down

Internet address is 192.168.13.1/24
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line_protocol is down

#1123 : BtE R3 AYETEE A PPP

\|

R3(config)#interface serial .0/0
R3(config-if)#encapsulation ppp
R3(config-if)#exit

R4 KERIAEO , se/0 OFANT UPIKE

R3#show protocols
Global wvalues:

Internet Protocol routing is enabled
FastEtherneto/0 is administratively down, line protocol is down
Serial@/@ is up, line protocol is up

Internet address is 192.168.13.3/24
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down
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'S5  R3UFERE ping BRL T
R3#ping 192.168.13.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.13.1, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 12/14/16 ms
R3#

£ 6 FBERLFIR3, K 2 MEOERE PPP 3%

Rl#show interfaces s0/0
Serial@/@ is up, line protocol is up
Hardware is GT96K Serial
Internet address is 192.168.13.1/24
MTU 1500 bytes, BW 1544 Kbit/sec, DLY 20000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation PPP, LCP Open
Open: IPCP, CDPCP, loopback not set
Keepalive set (10 sec)

R3#show interfaces s0/0
Serial@/@ is up, line protocol is up
Hardware is PowerQUICC Serial
Internet address is 192.168.13.3/24
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec,
reliability 255/255, ‘txload 1/255, rxload 1/255
Encapsulation PPP, LCP Open
Open: CDPCP, IPCP, loopback not set
Keepalive set (10 sec)
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3 PPP  PAP

$R 1 £ R3 LEEAFAFIERS ( P& userool , B39 yangbang )

\

R3(config)#username user@0l password yangbang

I 2 £ R3 Y se/e O_EFFE PPP Y PAP TAUE

R3(config)#interface serial @/0
R3(config-if)#ppp authentication pap

FIR 3 KA R3 AYIEN , TE S0/0 A9 1ine-proctocol &2 down By, ER1 ;&EIEIIAUE

R3#show protocols
Global values:

Internet Protocol routing is enabled
FastEthernet@/0 is administratively down, line protocol is down
Serial@/@ is up, line protocol is down

Internet address is 192.168.13.3/24
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line.protocol is down

$£E4 FER1AYSe/0 0L FE PPPHTIAIE 6] R3 RIZFAF N userool Zf3 /9 yangbang ,

1% R1 ELEF PPP HYLRIFEE i

R1(config)#interfacewsenrial 0/0
R1(config-if)#ppp pap sent-username user@@l password yangbang

TR BREEORS , &P T

R3#show protocols
Global values:

Internet Protocol routing is enabled
FastEtherneto0/0 is administratively down, line protocol is down
Serial@/@ is up, line protocol is up

Internet address is 192.168.13.3/24
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down
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R3#debug ppp authentication

18 6 . FTFF R3 B9 PPP IAIEAY LG IETHEE

PPP authentication debugging is on

R3#

TR, 7 : KAHFIFRLAET se/0

R1(config)#interface serial @/0
R1(config-if)#shutdown

R1(config-if)#no shutdown
Rl(config-if)#

SR 8 : MZ R3 A ESER—1E PPP IRIFAYER

R3#

*Mar 1 03:38:07.011:
*Mar 103:38:08.011:

state to down

%LINK-3-UPDOWN: Interface Serial@/e, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial@/@, changed

*Mar 1 03:38:09.079: %LINK-3-UPDOWN: Interface’ Serial@/@, changed state to up
*Mar 1 03:38:09.079: Se@/0 PPP: Using.default call direction

*Mar 1 ©03:38:09.079: Se@/0 PPP: Treating connection as a dedicated line
*Mar 1 03:38:09.079: Se@/0 PPP: Authorization required

*Mar 1 03:38:09.087: Se0/0 PAP:. I AUTH-REQ id 2 len 21 from "user@@1"
*Mar 1 ©3:38:09.087: Se9/0 PAP: Authenticating peer user@6l

*Mar 1 03:38:09.087: Se@/0 PPP: Sent PAP LOGIN Request

*Mar 1 ©3:38:09.091: Se@/0 PPP: Received LOGIN Response PASS

*Mar 1 03:38:09.091: Se@/0 PPP: Sent LCP AUTHOR Request

*Mar 1 03:38:09.091: Se@/0 PPP: Sent IPCP AUTHOR Request

*Mar 1 03:38:09.095: Se@/0 LCP: Received AAA AUTHOR Response PASS

*Mar 1 03:38:09.095: Se@/0 IPCP: Received AAA AUTHOR Response PASS

*Mar 1 03:38:09.095: Se@/0 PAP: O AUTH-ACK id 2 len 5

*Mar 1 03:38:09.099: Se0/0 PPP: Sent CDPCP AUTHOR Request

*Mar 1 ©3:38:09.099: Se0@/0 PPP: Sent IPCP AUTHOR Request

*Mar 1 ©3:38:09.103: Se@/0 CDPCP: Received AAA AUTHOR Response PASS

R3#no debug all
All possible debugging has been turned off
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$I& 9 £ R1 LERCERAFBFIZERS/I usereo3 F yangbang

R1(config)#username usero03 password yangbang

£ 10 : FFE R1 B9 PPP TAIE PAP IHEE

R1(config)#interface serial @/0
R1(config-if)#ppp authentication pap
Rl(config-if)#

£B, 11 £R3 £, 18R R1 KIZXAF&J9 useree3 , #i3/9 yangbang

R3(config)#interface serial 0/0
R3(config-if)#ppp pap sent-username user@@3 password yangbang
R3(config-if)#

LB 12 : MR R3 A9=O , FF se/0 APIRESE UP., I R1 1 R3 AY PPP ZLRESLHL 7 WAIIA
Uk

R3#show protocols
Global values:

Internet Protocol routing is enabled
FastEthernet@/0 is administratively down, line protocol is down
Serial@/@ is up, line protocol iscup

Internet address is 192.168.13.3/24
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down
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4 CHAP

L1 RER1FIRIAY S0/ OREIANEE

\

R1(config)#tdefault interface serial 0/0
Building configuration...

Interface Serial@/0@ set to default configuration
R1(config)#

R3(config)#tdefault interface serial 0/0
Building configuration...

Interface Serial@/0 set to default configuration
R3(config)#

£, 2 Bt R1AY Se/0 O, 8 PPP %% , FHERE R1 A R3 KIXFAF% userool, Fi3H

\|

yangbang

R1(config)#interface serial @/0
R1(config-if)#encapsulation ppp

R1(config-if)#ip address 192.168.13.1 255.255.255.0
R1(config-if)#ppp chap hostname usereeil
R1(config-if)#ppp chap password yangbang
R1(config-if)#no shutdown

$ 3 BLE R3 AV se/0. , 15%E PPP THEANATEIERER ( K9 DCE &2 ) , FFFS CHAP
TAIE | ZRUHIGIERE R1 I BF0ZS |, IltAY R3 2 CHAP AYARSSE8iR |, R1 2 CHAP IIEF
i

R3(config)#interface serial @/0
R3(config-if)#encapsulation ppp

R3(config-if)#clock rate 128000

R3(config-if)#ip address 192.168.13.3 255.255.255.0
R3(config-if)#ppp authentication chap
R3(config-if)#no shutdown

R3(config-if)#exit
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SR 4 B RLER3 OISR , &% se/e E uP IS

R1#show protocols
Global values:

Internet Protocol routing is enabled
FastEthernet@/0 is administratively down, line protocol is down
Serial@/@ is up, line protocol is up

Internet address is 192.168.13.1/24
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down

LB 5 A ping Wi , #IA R1 70 R3 BEEARIE(S
R1# ping 192.168.13.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.13.3, timeout /is 2’ seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 12/13/16 ms

R1#
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5 CHAP

£ 1 BER3IAYSe/1 O, I5EHTHEERF] PPP £33 , FFFFS CHAP TAIE

R3(config)#interface serial 0/1
R3(config-if)#encapsulation ppp

R3(config-if)#clock rate 128000

R3(config-if)#ip address 192.168.23.3 255.255.255.0
R3(config-if)#ppp authentication chap
R3(config-if)#no shutdown

R3(config-if)#exit

LB 2 £ R3 LEE—RAPRMNERS , AFAZ R2 , B3 yangbang

R3(config)#username R2 password yangbang
R3(config)#

£ 3 BB R2 A9 s0/0 O , I8ERTEMESRF] PPP $12% ., HFFE CHAP TAME

R2(config)#interface serial 0/0
R2(config-if)#encapsulation ppp

R2(config-if)#ip address 192.168.23.2 255.255.255.0
R2(config-if)#ppp authentication chap
R2(config-if)#no shutdown

R2(config-if)#exit

$ 4 ER2 LRIE—NBRPRTNZG , ARP{2 R2 , BHEE yangbang

R2(config)#username R3 password yangbang
R2(config)#

S5 SER2F0R3 HEEEOKS , SBFIRESE P Y

R2#show protocols
Global values:
Internet Protocol routing is enabled
FastEthernet@/0 is administratively down, line protocol is down
Serial@/@ is up, line protocol is up
Internet address is 192.168.23.2/24
FastEthernet@/1 is administratively down, line protocol is down
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Serial@/1 is administratively down, line protocol is down

#+% 6. FER3IMWdebug

\

R3#debug ppp authentication
PPP authentication debugging is on
R3#

LR 7 KAFFFE rR2 B98O

R2(config)#interface serial @/0
R2(config-if)#shutdown
R2(config-if)#no shutdown
R2(config-if)#

S 8 : W R3 RUFRE , SR R2 ZRIAFEE "R2" |, KIE R IAFPEE "R3”

R3#

*Mar 1 03:52:11.167: Se@/1 PPP: Using default call direction

*Mar 1 03:52:11.167: Se@/1 PPP: Treating connection as a dedicated line
*Mar 1 03:52:11.167: Se@/1 PPP: Authorization required

*Mar 1 ©3:52:11.167: %LINK-3-UPDOWN: Interface Serial@/1, changed state to up
*Mar 1 ©3:52:11.171: Se@/1 CHAP: O CHALLENGE id 2 lLen 23 from "R3"

*Mar 1 ©3:52:11.171: Se@/1 CHAP: I CHALLENGE id 2 lLen 23 from "R2"

*Mar 1 ©03:52:11.175: Se@/1 CHAP:\ Using hostname from unknown source
*Mar 1 03:52:11.175: Se@/1 CHAP: Using password from AAA

*Mar 1 ©3:52:11.175: Se@/1 CHAP: O RESPONSE id 2 len 23 from "R3"

*Mar 1 ©3:52:11.179: Se@/1 CHAP: I RESPONSE id 2 len 23 from "R2"

*Mar 1 03:52:11.179: Se@/1 PPP: Sent CHAP LOGIN Request

*Mar 1 ©3:52:11.183: Se@/1 PPP: Received LOGIN Response PASS

*Mar 1 03:52:11.187: Se@/1 LCP: Received AAA AUTHOR Response PASS

*Mar 1 ©3:52:11.187: Se@/1 IPCP: Received AAA AUTHOR Response PASS

*Mar 1 03:52:11.187: Se®/1 CHAP: O SUCCESS id 2 len 4

*Mar 1703:52:11.191: Se0@/1 PPP: Sent CDPCP AUTHOR Request

*Mar 1 ©3:52:11.191: Se@/1 PPP: Sent IPCP AUTHOR Request

*Mar 1 ©3:52:11.195: Se@/1 CDPCP: Received AAA AUTHOR Response PASS

R3#no debug all
All possible debugging has been turned off
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LB 1 BLE R3 AP , REBEAET CCNA Z35EE , REBMAGSRIRT

R3(config)#frame-relay switching

R3(config)#interface serial @/0

R3(config-if)#encapsulation frame-relay
R3(config-if)#frame-relay intf-type dce

R3(config-if)#clock rate 128000

R3(config-if)#frame-relay route 102 interface serial 0/1 201
R3(config-if)#no shutdown

R3(config-if)#exit

R3(config)#interface serial 9/1

R3(config-if)#encapsulation frame-relay
R3(config-if)#frame-relay intf-type dce

R3(config-if)#clock rate 128000

R3(config-if)#frame-relay route 201 interface serial 0/0 102
R3(config-if)#no shutdown

R3(config-if)#exit

SeRkER 15, R3[ARL, R2 BT —NWEIE(SHY PVC, DLCT 552 102, 201

\

122 198 R3 AU HAH ZHAAIN EE se/e F1se/1 BIANLL DLCI £ 5IE 102 #1201

Huk DLCI 5512 201 0 102

R3#show frame-relay route

Input Intf Input Dlci Output Intf Output Dlci Status
Seriale/o 102 Seriale/1 201 inactive
Seriale/1 201 Seriale/o 102 inactive

LTE3 4xER18se/e O

\|

R1(config)#default interface serial 0/0
Building configuration...

Interface Serial@/0@ set to default configuration
Rl(config)#
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FB 4. ; BE se/0 [, ISETIRE MYk , 1P HbhEA 192.168.12.1/24 , HFFE

R1(config)#interface serial 0/0
R1(config-if)#encapsulation frame-relay
Rl1(config-if)#ip address 192.168.12.1 255.255.255.90
R1(config-if)#no shutdown

R1(config-if)#exit

£ 5 IkER2AJS0/0

R2(config)#tdefault interface serial ©/0
Building configuration...

Interface Serial@/0@ set to default configuration
R2(config)#

+TRe6: BLE se/0 O, IgEHE= a4t , BCE IP ik y 192.168.12.2/24 , S

R2(config)#interface serial 0/0
R2(config-if)#encapsulation frame-relay
R2(config-if)#ip address 192.168.12.2 255.255.255.0
R2(config-if)#no shutdown

R2(config-if)#exit

SB7 | E R3 BIMPERINZR  BRIERSER active

R3#tshow frame-relay route

Input Intf InputDlci Output Intf Output Dlci Status
Seriale/0 102 Seriale/1 201 active
Seriale/1 201 Seriale/o 102 active

ST 8 . RIIUERE ping 1B R2

Rl#ping 192.168.12.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.12.2, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/28 ms
R1#
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] 9 #8E R1 BIMIPLRIREY  BZEIZIXI /5 192.168.12.2( R2 BY IP Hhlik )FNEEFRES( DLCI )
RIBRSTXER , XPMNEIEL /A ARP BEhFRERY

Rl#show frame-relay map

Seriale/@ (up): ip 192.168.12.2 dlci 102(0x66,0x1860), dynamic,
broadcast,, status defined, active

R1#

%, 10 : £ R2 LHEEERIMEIRR , BRBZREEY

R2#show frame-relay map

Seriale/e (up): ip 192.168.12.1 dlci 201(0xC9,0%x3090), dynamic,
broadcast,, status defined, active

R2#
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£ 1 1 XA R R2 BY se/e BIT5 ARP BRET |, (FETTABRIZIRGI KRR , AXAHE

\|

I

R1(config)#interface serial @/0
R1(config-if)#no frame-relay inverse-arp
R1(config-if)#shutdown

R1(config-if)#no shutdown

Rl(config-if)#

R2(config)#interface serial ©/0
R2(config-if)#no frame-relay inverse-arp

R2(config-if)#shutdown
R2(config-if)#no shutdown

B 2 | 19E R1 7 R2 BYBRGT , BEIMERTH
R1l#show frame-relay map
R1#

R2#show frame-relay map

R2#

£, 3 1 TE RL F] R2ZZ[ETXE(E

Rl#ping 192.168.12.2
Type escape sequence to abort.
Sending 5;..100-byte ICMP Echos to 192.168.12.2, timeout is 2 seconds:

Success rate is @ percent (0/5)

\

$I2 4 £ R1 Y se/0 O LECEESMET , RECW /AR IP HUFIEEIRE

R1(config)#interface serial @/0
R1(config-if)#frame-relay map ip 192.168.12.2 102 broadcast
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H$IE 5 . £ R2 {9 Se/0 [ LECEEHSMET , REXW /AR IP tFIEERE

R2(config)#interface serial 0/0
R2(config-if)#frame-relay map ip 192.168.12.1 201 broadcast

£ 6 : 198 R1 FUMIp4riRETR , BRI THEHMEE , KSR active

R1l#show frame-relay map

Seriale/0 (up): ip 192.168.12.2 dlci 102(0x66,0x1860), static,
broadcast,
CISCO, status defined, active

$B 7 MERLFIR2 BEEME ping BT

Rl#ping 192.168.12.2
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.12.2, timeout 'is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/32 ms

R2#ping 192.168.12.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to0(192.168.12.1, timeout is 2 seconds:

Success rate is 100 percent /(5/5), round-trip min/avg/max = 28/28/28 ms
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LTE1:kERLFR2Ase/0 O

\

R1(config)#default interface serial 0/0
Building configuration...

Interface Serial@/0@ set to default configuration

R2(config)#default interface serial 0/0
Building configuration...

Interface Serial@/0 set to default configuration

LTE2 : EEERLFMR2As0/0 O, FECEMAMELE, AEE IP il , 5 EEO

R1(config)#interface serial @/0
R1(config-if)#encapsulation frame-relay
R1(config-if)#no shutdown
R1(config-if)#exit

R2(config)#interface serial @/0
R2(config-if)#encapsulation frame-relay
R2(config-if)#no shutdown
R2(config-if)#exit

£, 3 fERL LEIERYRFENO se/e.12 , & 1P illh , IEEHERRERES

R1(config)#interface serial 0/0.12 point-to-point
R1(config=subif)#ip address 192.168.12.1 255.255.255.0
R1(config-subif)#frame-relay interface-dlci 102
R1(config-fr-dlci)#exit

R1(config-subif)#exit

R4 7 R2 PRI A TFEO se/0.12 , FLE IP el , ISE4PEEEReE

R2(config)#interface serial 0/0.12 point-to-point
R2(config-subif)#ip address 192.168.12.2 255.255.255.0
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R2(config-subif)#frame-relay interface-dlci 201
R2(config-fr-dlci)#texit
R2(config-subif)#exit

S 5 - 10E R1 1 R2 ROMIR4RBRET , BE "RXIRBRET" |, KSR active

R1l#show frame-relay map
Seriale/0.12 (up): point-to-point dlci, dlci 102(0x66,0x1860), broadcast
status defined, active

R2#show frame-relay map
Seriale/0.12 (up): point-to-point dlci, dlci 201(0xC9,0x3090), broadcast
status defined, active

I 6 : YI1E R1 F0 R2 BEELHEIE(S
Rl#ping 192.168.12.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.12.2, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/28 ms
R1#
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

LR 2 FIHSRERR , BEERE—MER , RBRHREERERHRE

\|

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

£, 3 : BEREIFFAHAN ( Sw1 F0Sw2 ), SChE—T#E(E

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with‘reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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SCRHRFH

LIS E -

8. EEREMMNI/ELR

9. ERUATEEENMINS

lo. ERFEEERMIAINIHRAN portfast K5
11. ERSChEERIESE M
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ST] 1 EFTEKHEE L (R1, R2) , SCHELATERE

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

£} 2 . FHRERERRE , ERIIUTESR | WKHARELZXRERIH RE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

£ 3 ERBITIRA (SwWi, Sw2 F1SwW3 ), SERELITE(F

\|

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRENERR , BEREILIMER , R ELERERIHRE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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ST 1 BRI RLORE , REENE , 75 Fao/o ( WSS Fao/0 WA Eo/0 ) A TP
FEE 192.168.1.1/24 , HFiE

Router(config)#hostname R1

R1(config)#interface fastEthernet 0/0
R1(config-if)#no shutdown

R1(config-if)#ip address 192.168.1.1 255.255.255.0
R1(config-if)#exit

£, 2 EREI R NFE , REEHNE , 715 Fae/1 (INRIRE Fao/1 NfERH E0/1 ) AI IP

BB/ 192.168.1.2/24 , FHFHE

Router(config)#hostname R2

R2(config)#interface fastEthernet 0/1
R2(config-if)#no shutdown

R2(config-if)#ip address 192.168.1.2 255.255.255.0
R2(config-if)#exit

T 3 ERE 3 BTG 3 SN ENRDBIENTI SW1, SW2 F1 SW3

Switch(config)t#thostname SW1
SW1(config)#

Switch(config)#hostname SW2
SW2(config)#

Switch(config)#hostname SW3
SW3(config)#
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LR 4 5 3 OHRIEREOEXE |, REsLiPFREWMEOMTS | #nEibZEOR

\

St

NS RER

SW1(config)#interface range fastEthernet 0/1 - 24
SW1(config-if-range)#shutdown
SW1(config-if-range)#exit

SW1(config)#

SW2(config)#interface range fastEthernet 0/1 - 24
SW2(config-if-range)#shutdown
SW2(config-if-range)#texit

SW3(config)#interface range fastEthernet 0/1 - 24

SW3(config-if-range)#shutdown
SW3(config-if-range)#texit

I8 5 {§F show interfaces status , FIARTEEORIAESE disabled |, BEXLEEEO

e SN

SWil#tshow interfaces status

Port Name Status Vlan Duplex Speed Type

Faoe/1 disabled 1 auto auto 10/100BaseTX
Fao/2 disabled 1 auto auto 10/100BaseTX
Faoe/3 disabled 1 auto auto 10/100BaseTX
Fao/4 disabled 1 auto auto 10/100BaseTX
Fae/5 disabled 1 auto auto 10/100BaseTX
Faoe/6 disabled 1 auto auto 10/100BaseTX
Fae/7 disabled 1 auto auto 10/100BaseTX
Fao/8 disabled 1 auto auto 10/100BaseTX
Fae/9 disabled 1 auto auto 10/100BaseTX
Fao/10 disabled 1 auto auto 10/100BaseTX
Fao/11 disabled 1 auto auto 10/100BaseTX
Fao/12 disabled 1 auto auto 10/100BaseTX
Fae/13 disabled 1 auto auto 10/100BaseTX
Fao/14 disabled 1 auto auto 10/100BaseTX
Fae/15 disabled 1 auto auto 10/100BaseTX
Fae/16 disabled 1 auto auto 10/100BaseTX
Fao/17 disabled 1 auto auto 10/100BaseTX
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Fao/18 disabled 1 auto auto 10/100BaseTX
Fa@/19 disabled 1 auto auto 10/100BaseTX
Fao/20 disabled 1 auto auto 10/100BaseTX
Fao/21 disabled 1 auto auto 10/100BaseTX
Fao/22 disabled 1 auto auto 10/100BaseTX
Fao/23 disabled 1 auto auto 10/100BaseTX
Fao/24 disabled 1 auto auto 10/100BaseTX

£ 6 I8 SW1 F0 SW2 B9 Fae/24 OBCE A vianl BY access O , HHAFE , Z37 SW1 F0 Sw2

ROZERE

SW1(config)#interface fastEthernet 0/24
SW1(config-if)#switchport mode access
SW1(config-if)#switchport access vlan 1
SW1(config-if)#no shutdown
SW1(config-if)#exit

SW2(config)#interface fastEthernet 0/24
SW2(config-if)#switchport mode access
SW2(config-if)#switchport access vlan‘1
SW2(config-if)#no shutdown
SW2(config-if)#exit

IR 7 45 sW1 F0 sW3 BY Fao/20 OB A vlianl Y access 0O , HFFE , #37 SW1 F0 SW3

ENESFiE

SW1(config)#interface fastEthernet 0/20
SW1(config-if)#switchport mode access
SW1(config-if)#switchport access vlan 1
SW1(config-if)#no shutdown
SW1(config-if)#exit

SW3(config)#interface fastEthernet 0/20
SW3(config-if)#switchport mode access
SW3(config-if)#switchport access vlan 1
SW3(config-if)#no shutdown
SW3(config-if)#exit
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£ 8 G SW2 F1 SwW3 B9 Fao/22 OBZE I vianl BY access #0 , HFAFRE , 37 SW2 0 SW3

ROZERE

SW2(config)#interface fastEthernet 0/22
SW2(config-if)#switchport mode access
SW2(config-if)#switchport access vlan 1
SW2(config-if)#no shutdown
SW2(config-if)#exit

SW3(config)#interface fastEthernet 0/22
SW3(config-if)#switchport mode access
SW3(config-if)#switchport access vlan 1
SW3(config-if)#no shutdown
SW3(config-if)#exit

IR 9 WIZ2 SW1 AY CDP $B/F |, TR Fae/24 [ _Ei&EZAYE sW2, Fae/2e [ LiEZEAIE SW3

SWil#show cdp neighbors
Capability Codes: R - Router, T - Trans Bridge, B“- Source Route Bridge
S - Switch, H - Host, I -.IGMP, r - Repeater, P - Phone

Device ID Local Intrfce Holdtme Capability Platform Port ID
SW2 Fas 0/24 129 SI WS-C3550- Fas 0/24
SW3 Fas 0/20 125 SI WS-C3560- Fas 0/20
SW1#

I 10 : WER SW2 BY.CoP B/ , FB(R Fao/24 O EiEZEAYRE swW2. Fao/22 [ EiEEAIE SW3

SW2#showcdp neighbors
Capability Codes: R - Router, T - Trans Bridge, B - Source Route Bridge
S - Switch, H - Host, I - IGMP, r - Repeater, P - Phone

Device ID Local Intrfce Holdtme Capability Platform Port ID
SW1 Fas 0/24 150 SI WS-C3550- Fas 0/24
SW3 Fas 0/22 174 S1I WS-C3560- Fas 0/22
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IR 11 WER sW3 1Y cop $BfF | IR Fao/22 O HEFEME swW2. Fao/20 O HEFENE swi

SW3#show cdp neighbors

Capability Codes: R - Router, T - Trans Bridge, B - Source Route Bridge
S - Switch, H - Host, I - IGMP, r - Repeater, P - Phone,
D - Remote, C - CVTA, M - Two-port Mac Relay

Device ID Local Intrfce Holdtme Capability Platform Port ID
SW1 Fas 0/20 130 S I WS-C3550- Fas 0/20
SW2 Fas 0/22 139 S I WS-C3550- Fas /22

B 12 : i/ show spanning-tree ap<LINEE 3 BIRMNAIERMIAE

SWl#show spanning-tree
VLAN@OO1
Spanning tree enabled protocol ieee
Root ID Priority 32769
Address 000b.fdb6.7580
Cost 19
Port 24 (FastEtherneto/24)
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 000c.ce40.b200
Hello Time . 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Role Sts Cost Prio.Nbr Type
Fao/20 Desg FWD 19 128.20 P2p
Fao/24 Root FWD 19 128.24 P2p

SW2#show spanning-tree
VLANGOO1
Spanning tree enabled protocol ieee
Root ID Priority 32769
Address 000b.fdb6.7580
This bridge is the root
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Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 000b.fdb6.7580
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Role Sts Cost Prio.Nbr Type
Fa@/22 Desg FWD 19 128.22 P2p
Fao/24 Desg FWD 19 128.24 P2p

SW3#show spanning-tree
VLANOOO1
Spanning tree enabled protocol ieee
Root ID Priority 32769
Address 000b.fdb6.7580
Cost 19
Port 24 (FastEtherneto/22)
Hello Time 2 sec Max Age 20 seC "Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 0021.1c5f.d880
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300 sec

Interface Role Sts Cost Prio.Nbr Type
Fao/20 Altn BLK 19 128.22 P2p
Fao/22 Root. FWD 19 128.24 P2p
SER LA R A%

1. BREIHAER ?
2. A ARTERZ 32769 ?
3. imORZSH FWD FI BLK KR THA ?

4. EHAERRIRGZIEEF | HIERIRRICSER AR A
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2 STP

$E 1 BLE SW1 9 vianl ERAIERES

\

SW1(config)#spanning-tree vlan 1 root primary
SW1(config)#

£ - BB SW2 9 vianl AR DR

SW2(config)#spanning-tree vlan 1 root secondary
SW2(config)#

S 3 MERLAY STP AUIRE: , BE R1 2R

\|

SWil#show spanning-tree

VLANOOO1
Spanning tree enabled protocol ieee
Root ID Priority 24577
Address 000c.ce40.b200
This bridge is the root
Hello Time 2 sec. Max Age 20 sec Forward Delay 15 sec
Bridge ID Priority 24577 (priority 24576 sys-id-ext 1)
Address 000c.ce40.b200
Hello Time w2\sec Max Age 20 sec Forward Delay 15 sec

Aging /Time=15

Interface Role Sts Cost Prio.Nbr Type
Fao/20 Desg FWD 19 128.20 P2p
Fao/24 Desg FWD 19 128.24 P2p

LR 4 RFSWLHIECE , FER |, 18U sW1 TEIAIESE TIRRIER

SWl#write
Building configuration...
[OK]
SWi#reload
Proceed with reload? [confirm]
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L5 E SW1 EBFIREF , SW2 SRR

SW2#show spanning-tree
VLAN@OO1
Spanning tree enabled protocol ieee
Root ID Priority 28673
Address 000b.fdb6.7580
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 28673 (priority 28672 sys-id-ext 1)
Address 000b.fdb6.7580
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 15

Interface Role Sts Cost Prio.Nbr Type
Fao/22 Desg FWD 19 128.22 P2p
Fao/24 Desg LIS 19 128.24 _P2p

£ 6 : 15 SW1 BfFTER , &I SWL B THRHIT | M sw2 G T IRFAE
SWl#show spanning-tree

VLAN@OO1
Spanning tree enabled' protocol ieee
Root ID Priority 24577
Address 000c.ce40.b200
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 24577 (priority 24576 sys-id-ext 1)
Address 000c.ce40.b200
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Role Sts Cost Prio.Nbr Type
Fao/20 Desg FWD 19 128.20 P2p
Fao/24 Desg FWD 19 128.24 P2p



SW2#show spanning-tree
VLANOOO1
Spanning tree enabled protocol ieee
Root ID Priority 24577
Address 000c.ce40.b200
Cost 19
Port 24 (FastEtherneto/24)
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 28673 (priority 28672 sys-id-ext 1)
Address 000b.fdb6.7580
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Role Sts Cost Prio.Nbr Type
Fa0/22 Desg FWD 19 128.22 P2p
Fao/24 Root FWD 19 128.24 /P2p

LB 7 BRI SW1 A9 vianl BRI 0., IXEERTLARRIR sw1 B/atRET (X 2RI
HUBKJ/IHRITRYSE 2 M730% )

SW1(config)#spanning-tree vlan 1 priority ©
SW1(config)#exit

LI 8 1 BE SWL BATIRE , kRN 1 (BCERIUER o+ ¥ FRESE vianID 1)

SWl#show: spanning-tree

VLAN@OO1
Spanning tree enabled protocol ieee
Root ID Priority 1
Address 000c.ce40.b200
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 1 (priority @ sys-id-ext 1)
Address 000c.ce40.b200
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Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Role Sts Cost Prio.Nbr Type
Fao/20 Desg FWD 19 128.20 P2p
Fao/24 Desg FWD 19 128.24 P2p

LB 9 EHIEERNRITEER
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3 PortFast

S 1: B sw1AIFae/1 BLE N vianl B Access O , HHBED , AEEFSFUAHENS

\|

%
N

SW1(config)#interface fastEthernet 0/1
SW1(config-if)#switchport mode acces
SW1(config-if)#switchport access vlan 1
SW1(config-if)#no shutdown
SW1(config-if)#end

T2 MBI STPIRZES £FE Fao/1 ONIANT vianl BYERMN [BUEHASRE LIS,

T Listening KT, IWRHXMEOARTIRBERT , ZIEESHAILE 3

SWl#show spanning-tree

VLAN@OO1
Spanning tree enabled protocol ieee
Root ID Priority 1
Address 000c.ce40.b200
This bridge is the root
Hello Time 2 sec “Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 1 (priority © sys-id-ext 1)
Address 000c.ce40.b200
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 15

Interface Role Sts Cost Prio.Nbr Type
Fag/1 Desg LIS 19 128.1  P2p
Fao/20 Desg FWD 19 128.20 P2p
Fao/24 Desg FWD 19 128.24 P2p
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L3 BB STP , 2F8F Fao/1 APAER LRN , TR Learning IR |, IWINIRRTILEE

89, (UNEREEE] LIS , B show JLIK , £&BZF LRN)

SWil#show spanning-tree

VLANOOO1
Spanning tree enabled protocol ieee
Root ID Priority 1
Address 000c.ce40.b200
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 1 (priority © sys-id-ext 1)
Address 000c.ce40.b200
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 15

Interface Role Sts Cost Prio.Nbr Type
Fao/1 Desg LRN 19 128.1 P2p
Fao/20 Desg FWD 19 128.20  P2p
Fao/24 Desg FWD 19 128.24 - P2p

LB 4 BIRE STP RS, BFEET FWD RS ( NEZOHS | EIHN FWD IRSFEE 307 )

SWl#show spanning-tree

VLAN@OO1
Spanning treewenabled protocol ieee
Root ID Priority 1
Address 000c.ce40.b200
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 1 (priority © sys-id-ext 1)
Address 000c.ce40.b200
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 15

Interface Role Sts Cost Prio.Nbr Type
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Fao/1 Desg FWD 19 128.1 P2p
Fao/20 Desg FWD 19 128.20 P2p
Fao/24 Desg FWD 19 128.24 P2p

LTS5 B SW2 U Fae/2 BEEE N vianl fY access 2O , HAR , SIZEHANLS R 6

\

SW2(config)#interface fastEthernet 0/2
SW2(config-if)#switchport mode access
SW2(config-if)#switchport access vlan 1
SW2(config-if)#no shutdown
SW2(config-if)#exit

£ 6 . f£R2 £, =A R1 & 100 4 ping Uin , (EAMFESRKAE (FE 30 ) 7
B ping 8 R1 , RBAEEAEANAIEOFSRIER TIEREE M —RAdE
R2#ping 192.168.1.1 repeat 100

Type escape sequence to abort.

Sending 100, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:
NEEEEEEE RN RSN RN RN R RN RN

Success rate is 88 percent (88/100), round-trip min/avg/max = 1/1/4 ms

IR 7 15 sl BV Fae/1 OBCE N PortFast 20

SW1(config)#interface fastEthernet 0/1

SW1(config-if)#spanning-tree portfast
%Warning: portfast should only be enabled on ports connected to a single
host. Connecting hubs, concentrators, switches, bridges, etc... to this
interface when portfast is enabled, can cause temporary bridging loops.
Use with CAUTION
%Portfast has been configured on FastEthernet@/1 but will only

have effect when the interface is in a non-trunking mode.
SW1(config-if)#
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B8 : WIZE Fao/1 B9 STPiIFMTITEIRS , 2FEF PortFast HFEAESR

Ni}

SWil#show spanning-tree interface fastEthernet 0/1 detail

Port 1 (FastEthernet@/1) of VLAN@OO1l is designated forwarding
Port path cost 19, Port priority 128, Port Identifier 128.1.
Designated root has priority 1, address 000c.ce40.b200
Designated bridge has priority 1, address 000c.ce40.b200
Designated port id is 128.1, designated path cost ©
Timers: message age 0, forward delay 0, hold ©
Number of transitions to forwarding state: 1
The port is in the portfast mode

Link type is point-to-point by default
BPDU: sent 114, received ©

LR 9 KAHEFHFIF Fao/1 , SZIEHALE 10

SW1(config)#interface fastEthernet 0/1
SW1(config-if)#shutdown
SW1(config-if)#no shutdown
SW1(config-if)#end

£ 10 : W= STP RS , BE Fa0/1 EXLE FWD IXZET |, 15BA PortFast fFMERILAEEE

EHAGIZOSIEIFEN FWD IRZ |, H0tksSTP K]

SWil#show spanning-tree

VLANOOO1
Spanning tree enabled protocol ieee
Root: ID Priority 1
Address 000c.ce40.b200
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 1 (priority © sys-id-ext 1)
Address 000c.ce40.b200
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300
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Interface Role Sts Cost Prio.Nbr Type

Fao/1 Desg FWD 19 128.1 P2p Edge
Fao/20 Desg FWD 19 128.20 P2p
Fao/24 Desg FWD 19 128.24 P2p

£ 11: 7 SW2 |, BicE PortFast NERIASEL , {EFFE Access ZOEBENH N PortFast

\

SW2(config)#spanning-tree portfast default

%Warning: this command enables portfast by default on all interfaces. You
should now disable portfast explicitly on switched ports leading to hubs,
switches and bridges as they may create temporary bridging loops.

SW2(config)#

HIE 12 FE SW2 Y Fao/2 B9 STP iFS# , BERIZIZEOME PortFast

SW2#show spanning-tree interface fastEthernet 0/2-detail

Port 2 (FastEthernet@/2) of VLAN@OOLl is designated forwarding
Port path cost 19, Port priority 128, Port Identifier 128.2.
Designated root has priority 1, address 000c.ce40.b200
Designated bridge has priority 28673, address 000b.fdb6.7580
Designated port id is-128.2, designated path cost 19
Timers: message age’ @, forward delay 0, hold ©
Number of transitions to forwarding state: 1
The port is in the portfast mode by default
Link type is point-to-point by default
BPDU: sent 97, received ©

S 13  KAFHFTFF sw2 AU Fae/2 , FHIZENMIREMPIRT , 2BF Fao/2 SZENHENT FWD

2

AR

St

SW2(config)#interface fastEthernet 0/2
SW2(config-if)#shutdown
SW2(config-if)#no shutdown
SW2(config-if)#end
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SW2#show spanning-tree

VLANOOO1
Spanning tree enabled protocol ieee
Root ID Priority 1
Address 000c.ce40.b200
Cost 19
Port 24 (FastEtherneto/24)
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 28673 (priority 28672 sys-id-ext 1)
Address 000b.fdb6.7580
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Role Sts Cost Prio.Nbr Type
Fao/2 Desg FWD 19 128.2 P2p Edge
Fao/22 Desg FWD 19 128.22 /P2p Edge
Fao/24 Root FWD 19 128.24 P2p

£, 14 : REAFHITFF R2 B9 Fao/1 , FIZEIXE R ping iz , KIS LHIEEE | iRBAECE
T PortFast 4RSI AR M RRGER R I B R E L ENEE

R2(config)#interface fastEthernet 0/1

R2(config-if)#shutdown

R2(config-if)#no shutdown

R2(config-if)#end

R2#ping 192.168.1.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:

Success<rate is 80 percent (4/5), round-trip min/avg/max = 1/1/1 ms
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4

B 1 : £ R1 L[ R2 /& 10000000 4~ ping UliX, , FA{R R1 —BER ping MHZF R2 RUE(S
R1l#ping 192.168.1.2 repeat 10000000

Type escape sequence to abort.

Sending 10000000, 100-byte ICMP Echos to 192.168.1.2, timeout is 2 seconds:
RN RN RN NN RN R NN

SE 2 JHEE swl fFUSRME , <) Fae/24 O , {F R1 F1 R2 ZIBIRYLLER IR , {5 STP EBFTiTE

SW1(config)#int fae/24
SW1(config-if)#shutdown
SW1(config-if)#

T 3: ME RL Y ping MK , RINELE—ERAYIBIA BEEHT ping 18 R2 , HBAZAIARY STP 19
EETE&BREREE  EmtEHE2FEEREN BRI ( TJeEEE 30 70 ), wEHT

ping 85 , {£M ctrl+shift+6 HEASRIFLE ping ( FIREREIELE 2K )

......................................................................
......................................................................

B ctrleshift+6 , BJLUELE ping

TR 4 EFFIFFRIA Fao/1 , IkERFH

SW1(config)#interface fastEthernet 0/24
SW1(config-if)#no shutdown
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SW1(config-if)#exit
SW1(config)#

5 - R 3 SITHRRIAERINY Y rapid-pvst ((RIRERAN )
SW1(config)#spanning-tree mode rapid-pvst

SW2(config)#spanning-tree mode rapid-pvst

SW3(config)#spanning-tree mode rapid-pvst

TR 6 : WERHANRIERMNRE | BEIZENEITHIRZ RSTP

\

SWl#show spanning-tree

VLAN@OO1
Spanning tree enabled protocol rstp
Root ID Priority 1
Address 000c.ce40.b200
This bridge is the root
Hello Time 2 sec Max-Age 20 sec Forward Delay 15 sec

Bridge ID Priority 1 (priority @ sys-id-ext 1)
Address 000c.ce40.b200
Hello Time .2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time’ 300

Interface Role Sts Cost Prio.Nbr Type
Fao/1 Desg FWD 19 128.1 P2p Edge
Fao/20 Desg FWD 19 128.20 P2p
Fao/24 Desg FWD 19 128.24 P2p

£, 7 . BELL ping R

Rl#ping 192.168.1.2 repeat 10000000
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Type escape sequence to abort.

Sending 10000000, 100-byte ICMP Echos to 192.168.1.2, timeout is 2 seconds:
RN RN RN RN RN RN RN R RN R RN R RN R RN NN RN RN RN

\

SR 8 JJHaFE] sw1 , X7 Fae/24

SW1(config)#interface fastEthernet 0/24
SW1(config-if)#shutdown
SW1(config-if)#

\|

LB, : BRI RL , RFF ping JLF LR (RSFE 14".") |, BiHE RSTP BEERAIKIGLE

i

R1#
rrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrprr T RLLELLLLLLLELrrrrrrrrrrrrrrrrrnnd

T ctrl+shift+6 . BJLUELE ping

SR 1. M 3 SRAIZRT STPRT , EIH swi, Sw2 Lk Fae/24 SUSHIFAFH

SWil#show spanning-tree

VLANOOO1
Spanning tree enabled protocol rstp
Root ID Priority 1
Address 000c.ce40.b200
This bridge is the root
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Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 1 (priority © sys-id-ext 1)
Address 000c.ce40.b200
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Role Sts Cost Prio.Nbr Type
Fao/1 Desg FWD 19 128.1 P2p Edge
Fao/20 Desg FWD 19 128.20 P2p

SW2#show spanning-tree

VLANOOO1
Spanning tree enabled protocol rstp
Root ID Priority 1
Address 000c.ce40.b200
Cost 38
Port 22 (FastEtherneto/22)
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 28673 (priority 28672 sys-id-ext 1)
Address 000b.fdb6.7580
Hello Time 2 sec. Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface RoleSts Cost Prio.Nbr Type
Fao/2 Desg FWD 19 128.2 P2p Edge
Fao/22 Root FWD 19 128.22 P2p

SW3#show. spanning-tree

VLAN©OO1
Spanning tree enabled protocol rstp
Root ID Priority 1
Address 000c.ce40.b200
Cost 19
Port 22 (FastEtherneto/20)
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
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Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 0021.1c5f.d880

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300 sec

Interface Role Sts Cost Prio.Nbr Type
Fao/20 Root FWD 19 128.22 P2p
Fa@/22 Desg FWD 19 128.24 P2p
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:
R 3 . EREIMERHE , LiE— T2

SWX#erase startup-config

Erasing the nvram filesystem will remove all. configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

TR 4 FRINERE  BER—NMER , RPN ELKKRERIH’RE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:

oooooocoooooooooooooooooooooooooooooooooooOOOjgzj_\’igg%&oooocooooooocooooooooooooooooooooooooooooooooooooooo
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12 IPV6

SEIGHRFN

Fa0/0.24

Fa0/0.24

Fa0/0.23

Fa0/0.23

LIS E -

24. B2 1pve BEASHEE

25. 242 1Pv6 B auto-config
26. 212 IPve RISHSIRERECE TSI
27. 218 IPv6 i RIPng KB E/Ti%
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

SR 3 ERETIRM (sw1 ), SCE—T#(E

\|

SWX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with®reload? [confirm]

TR 4 FRINERR , BEEE—MER , WA ELRERIH RE

\

--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:
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IR 1 BFRE sw1 BRmE

% Please answer ‘'yes' or 'no’.
Would you like to enter the initial configuration dialog? [yes/no]: n

Would you like to terminate autoinstall? [yes]:
Press RETURN to get started!

Switch>

Switch>enable

Switch#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Switch(config)#vlan 100,200, 300,400,500
Switch(config-vlan)#exit

Switch(config)#interface range fastEthernet 0/1 - 4
Switch(config-if-range)#switchport trunk encapsulation dotlq
Switch(config-if-range)#tswitchport mode trunk
Switch(config-if-range)#no shutdown

iE I “switchport trunk encapsulation dotilq” RSUNERHBIIRE  FIABEEAIASIRHL R S dotlq

AT EBBPIHIEE trunk BOTRCISI | AREE | BE4E T,

S8 2 BREIRL BEEHRNRL" FHI5 Fae/e IOFFR( MNRIRHA Fao/0, N E0/0 )
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]: no

Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R1

R1(config)#interface fastEthernet 0/0

R1(config-if)#no shutdown

R1(config-if)#exit
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H 3 ERL L, GIEFEO Fa/0.14 , dotlq FRIC(ES 100

R1(config)#interface fastEthernet 0/0.14
R1(config-subif)#encapsulation dotlQ 100
R1(config-subif)#exit

LB 4 BRER2 BEEFHANR2" FI5 Fao/e ZHOFR ANERIRE Fao/0, NIFER E0/0 )

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R2

R2(config)#interface fastEthernet 0/0

R2(config-if)#no shutdown

R2(config-if)#exit

$E 5 ER2 L, GIEFIENFa0/0.24 71 Fa0/0.23 , dotlq ¥RiC(EA 200 1 300

R2(config)#interface fastEthernet ©/0.24
R2(config-subif)#encapsulation dot1Q 200
R2(config-subif)#exit

R2(config)#interface fastEthernet 0/0.23
R2(config-subif)#encapsulation dot1lQ 300

$B 6 BRER3 BEEFHAN"RI" FI5 Fao/e EOFR ANERIRE Fao/0, NIFER E0/0)

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no

Press RETURN to get started!
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Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R3

R3(config)#interface fastEthernet 0/0

R3(config-if)#no shutdown

R3(config-if)#exit

HB 7 ER3I L, GIEFEO Fae/0.23 , dotlq FRIC(ES 300

R3(config)#interface fastEthernet 0/0.34
R3(config-subif)#encapsulation dotl1lQ 300
R3(config-subif)#exit

TR 8 BEREIRS ELEFHIRNRA" Fi5 Fao/e EOF R WIRIKHE Fao/0, N{FEHH E0/0)

--- System Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/no]: no
Press RETURN to get started!

Router>enable

Router#ticonfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R4

R4(config)#interface fastEthernet 0/0
R4(config-if)#no“shutdown

R4(config-if)#exit

£ 9 4L R4 LBIFE 3 NFE , Fa0/0.14, FaB/0.24, Fa0/0.34 , B dotlq tRic(E

SHIE 100, 200

R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#encapsulation dotlQ 100
R4(config-subif)#exit
R4(config)#interface fastEthernet 0/0.24
R4(config-subif)#encapsulation dotlQ 200
R4(config-subif)#exit
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¢ 10 : E[ show protocol , HIRFERNZAEET UP KT

R1l#show protocols
Global values:
Internet Protocol routing is enabled
FastEtherneto/@ is up, line protocol is up
FastEthernet9/0.14 is up, Line protocol is up
Serial@/@ is administratively down, line protocol is down
FastEthernetd/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down

R2#show protocols
Global values:

Internet Protocol routing is enabled
FastEtherneto/0 is up, line protocol is up
FastEthernet9/6.23 is up, Line protocol is up
FastEthernet9/6.24 is up, Lline protocol is up
Serial@/@ is administratively down, line protocol is down
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down

R3#show protocols
Global values:
Internet Protocol routing is enabled
FastEtherneto/0 is up, line protocol is up
FastEthernet9/6.23 is up, Line protocol is up
Serial@/@ is administratively down, line protocol is down
FastEthernetd/1 is“administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down

R4#show protocols
Global wvalues:

Internet Protocol routing is enabled
FastEtherneto/0 is up, line protocol is up
FastEthernet9/0.14 is up, Line protocol is up
FastEthernet9/0.24 is up, Line protocol is up
Serial@/@ is administratively down, line protocol is down
FastEthernet@/1 is administratively down, line protocol is down
Serial@/1 is administratively down, line protocol is down
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2 [Pv6

1 : F/SR1. R2F0R4 Ay IPve BRERREINRE , ASCIEH R3 783 IP6 IR

Ni}

R1(config)#ipv6 unicast-routing
R2(config)#ipv6 unicast-routing

R4(config)#ipv6 unicast-routing

I 2 BiE R2BY Fa0/0.23 BY IPve 221 IP , $57E IPve HElFRE 2000:23:23:23::2/64

\|

R2(config)#interface fastEthernet 0/0.23
R2(config-subif)#ipv6 address 2000:23:23:23::2/64
R2(config-subif)#exit

£, 3 mEROIER , 2FF Fae/e.23 NHI 7R 2 BcERY IPve itBllE , LIUR— FES0

FRELRUBERR Al | SRRt B AT

R2#show ipv6 interface brief

FastEtherneto/o [up/up]
unassigned
FastEtherneto/6.23 [up/up]

FE80: :20F : 23FF : FEO6 : F2CO
2000:23:23:23::2

FastEtherneto/0.24 [up/up]
unassigned

Seriale/e [administratively down/down]
unassigned

FastEtherneto/1 [administratively down/down]
unassigned

Seriale/1 [administratively down/down]
unassigned
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I¥ 4 | 10E IPve BREZR , RFF ¢ (EERA ) LUK L (AithiE0 ) BAXMISEIFE IR

Ni}

IPv4 IRHHRB X3!

R2#show ipv6 route
IPv6 Routing Table - 4 entries
Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
U - Per-user Static route
I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
0 - OSPF intra, OI - OSPF inter, OE1 - OSPF ext 1, OE2 - OSPF ext-2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
C 2000:23:23:23::/64 [0/0]
via ::, FastEtherneto/0.23
L 2000:23:23:23::2/128 [0/0]
via ::, FastEtherneto/0.23
L FE80::/10 [0/9]
via ::, Nulle
FFoeo::/8 [0/0]
via ::, Nulle

—

H£I s BB R2AYFa0/0.24 F57E IPve HillE /9 2000:24:24:24::2/64 IEXERAHJFa0/0.24

8Y IPve6 HEHEE 2000:24:24:24::4/64

R2(config)#interface fastEthernet. 0/0.24
R2(config-subif)#ipv6 address 2000:24:24:24::2/64
R2(config-subif)#exit

R4(config)#interface fastEthernet 0/0.24
R4(config-subif)#ipv6 address 2000:24:24:24::4/64
R4(config-subif)#exit

PR 6 | 14E Fa0/0.24 Y IPv6 IFMRER , tBREEE! IPve tthlll ( ECERYSRRBMEUIANHEIR AN
etk )

R2#show ipv6 interface fastEthernet 0/0.24

FastEthernet0/0.24 is up, line protocol is up
IPv6 is enabled, Llink-local address is FE80::20F:23FF:FE0G6:F2CO
Global unicast address(es):
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2000:24:24:24::2, subnet is 2000:24:24:24::/64
Joined group address(es):
FFO2::1
FFO2::2
FFO2::1:FF00:2
FFO2::1:FFO6:F2CO
MTU is 1500 bytes
ICMP error messages limited to one every 100 milliseconds

ICMP redirects are enabled

ND DAD is enabled, number of DAD attempts: 1

ND reachable time is 30000 milliseconds

ND advertised reachable time is @ milliseconds

ND advertised retransmit interval is @ milliseconds
ND router advertisements are sent every 200 seconds
ND router advertisements live for 1800 seconds
Hosts use stateless autoconfig for addresses.

LB 7 : £/ ping , WiKl R2 7 R4 BYBE(S
R2#ping 2000:24:24:24::4

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2000:24:24:24::4, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = ©/1/4 ms

R2#

$E 8 BB RLFIRA BY.Fa0/0.14 , ISERIEZRE 2000:14:14:14: : /64 , ¥2[1 1D ZPH{ERA

EUI-64 BoET

R4(config)#interface fastEthernet 0/0.14
R4(config=subif)#ipv6 address 2000:14:14:14::/64 eui-64
R4(config-subif)#exit

R1(config)#interface fastEthernet 0/0.14

R1(config-subif)#ipv6 address 2000:14:14:14::/64 eui-64
R1(config-subif)#exit
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£ 9 8B R4 FIR1 BYEOFZR , £FF Fa0/0.14 T3KBET— ) 2000:14:14:14::/64

JOEIER | BT EVI-64 FANIEZE T#20 1D AY IPve itk

Ra#show ipv6 interface brief

FastEtherneto/o [up/up]
unassigned
FastEtherneto/0.14 [up/up]

FE80::209:7CFF:FEB7:C20
2000:14:14:14:209:7CFF:FEB7:C20
FastEtherneto/0.24 [up/up]
FE80::209:7CFF:FEB7:C20
2000:24:24:24::4
Seriale/e [administratively down/down]

Rl#show ipv6 interface brief

FastEtherneto/o [up/up]
unassigned
FastEtherneto/0.14 [up/up]

FE8O: :20F :90FF :FE57:FDDO
2000:14:14:14:20F : 99FF : FE57 : FDDO

Seriale/e [administratively down/down]
unassigned

I 10 : £ R1 F1 R4 LEI#E Loopbackl [ , IP /9 ipv6 address 2000:1:1:1::1/128

#02000:4:4:4::4/128

R1(config)#int loopbackl
R1(config-if)#ipv6 address 2000:1:1:1::1/128
R1(config-if)#exit

R4(config)#interface loopback 1

R4(config-if)#ipv6 address 2000:4:4:4::4/128
R4(config-if)#exit
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3 [Pv6

IR 1 : WER R4 RUBRERR | DIEHERHRE C NATIEERRA

Ni}

R4#show ipv6 route
IPv6 Routing Table - 8 entries
Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
U - Per-user Static route
I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
O - OSPF intra, OI - OSPF inter, OEl1 - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
LC 2000:4:4:4::4/128 [0/0]
via ::, Loopbackl
C 2000:14:14:14::/64 [0/0]
via ::, FastEtherneto/0.14
L 2000:14:14:14:209:7CFF:FEB7:C20/128 [0/9]
via ::, FastEtherneto/0.14
C 2000:24:24:24::/64 [0/0]
via ::, FastEthernet0/0.24
L 2000:24:24:24::4/128 [0/0]
via ::, FastEthernet0/0.24
L FE8@::/10 [0/0]
via ::, Nulle
FFo0::/8 [0/0]
via ::, Nulle

-

\

STE 2 £ R4 L EFEE—FKFASIKSH [ BiraIRE 2000:23:23:23:: /64, T—HEE

2000:24:24:24::2 , {HR4 REIEFREE AR R2-R3 MERRIEE

R4(config)#ipv6. route 2000:23:23:23::/64 2000:24:24:24::2

L3 MR R4 RUBBHR | 2FR—%K S (FF&BH )

R4#show ipv6 route

IPv6 Routing Table - 7 entries

Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
U - Per-user Static route
I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
0 - OSPF intra, OI - OSPF inter, OE1 - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
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LC 2000:4:4:4::4/128 [0/0]
via ::, Loopbackl

C 2000:14:14:14::/64 [0/0]
via ::, FastEthernete/0.14

L 2000:14:14:14:209:7CFF:FEB7:C20/128 [0/0]
via ::, FastEthernete/0.14

S 2000:23:23:23::/64 [1/0]
via 2000:24:24:24::2

C 2000:24:24:24::/64 [0/0]
via ::, FastEthernete/0.24

L 2000:24:24:24::4/128 [0/0]
via ::, FastEthernete/0.24

L FE80::/10 [0/0]

via ::, Nulle

FFeo::/8 [0/0]

via ::, Nulle

—

£ 4 ;. {F show ipv6 route static AJLIEZ R4 AUERSISH

R4#show ipv6 route static
IPv6 Routing Table - 7 entries
Codes: C - Connected, L - Local, S - Static, R.= RIP, B - BGP
U - Per-user Static route
I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
O - OSPF intra, OI - OSPE/inter, OE1 - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2\ - OSPF NSSA ext 2
S 2000:23:23:23::/64 [1/0]
via 2000:24:24:24::2

T 5 BLE RZAVENARRH , T—HkER 2000:24:24:24 :: 4

\

R2(config)#ipv6 route ::/0 2000:24:24:24::4
R2(config)#

\

S 6 1 WE R2 UBSHER , SEEI—FBOARRH

R2#show ipv6 route

IPv6 Routing Table - 7 entries

Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
U - Per-user Static route
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I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
O - OSPF intra, OI - OSPF inter, OE1 - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
::/0 [1/0]
via 2000:24:24:24::4
C 2000:23:23:23::/64 [0/0]
via ::, FastEtherneto/0.23
L 2000:23:23:23::2/128 [0/9]
via ::, FastEtherneto/0.23
C 2000:24:24:24::/64 [0/0]
via ::, FastEthernete/0.24
L 2000:24:24:24::2/128 [0/0]
via ::, FastEthernete/0.24
L FE80::/10 [0/0]
via ::, Nulle
FFeo::/8 [0/0]
via ::, Nulle

%)

—

H£E 7 BLE R1 BUERSIRE |, Bintttlto IR 2000:14:14:14:: /14 ] 2000:23:23:23 :;
/64, T—HkE 2000:4:4:4: :4

R1(config)#ipv6 route 2000:24:24:24::/64 2000:4:4:4::4
R1(config)#ipv6 route 2000:23:23:23::/64.2000:4:4:4::4

\

I 8 WM R1 HUBRSIRH |, AUMEE 7 NERSIRHAEI , EREEESIEHIT—
Bk 2000:4:4:4::4 , 39F R1 AKMEARAAR, FESCINSEER RIPng , AJLARSIR R1 #00

R4 By Loopbackl BBk , ZIFB MR , FSEHAMAIRT

R1l#show ipv6 route static

IPv6 Routing Table - 5 entries

Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
U - Per-user Static route
I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
O - OSPF intra, OI - OSPF inter, OE1 - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2

R1#

310



4 RIPng

3£ 1 : £ R1 LRI RIPng , IHFER I RIP-R1

\

R1(config)#ipv6 router rip RIP-R1
R1(config-rtr)#exit

12 ¥ R1H Fa0/0.14 F Loopbackl FFEZ! RIPng ( RIP-R1 ) A

\|

R1(config)#interface fastEthernet 0/0.14
R1(config-subif)#ipv6 rip RIP-R1 enable
R1(config-subif)#exit
R1(config)#interface loopback 1
R1(config-if)#ipv6 rip RIP-R1 enable
R1(config-if)#exit

\|

R4(config)#ipv6 router rip RIP-R4
R4(config-rtr)#exit

4 . 5 R4 HY Fao/0.14 F] Loopbackl FF/ZE RIPng ( RIP-R4 ) 1

R4(config)#interface fastEthernet 0/0.14
R4(config-subif)#ipv6 rip RIP-R4 enable
R4(config-subif)#exit
R4(config)#interface loopback 1
R4(config-if)#ipv6 rip RIP-R4 enable
R4(config-if)#exit

$UR 5 {#F show ipve protocols AILABZRIHIMYHNEREE

R4#show ipv6 protocols
IPv6 Routing Protocol is "connected"

311

S 3 . f£ R4 LRI RIPng , HFER N RIP-R4 , HIERERMBRL , 2 BHSIATE—H



IPv6 Routing Protocol is "static"
IPv6 Routing Protocol is "rip RIP-R4"
Interfaces:
Loopback1
FastEtherneto/0.14
Redistribution:

None

1=

£18 6 : show ipv6 rip RIP-R4 BJLAEZE R4 HHFER N RIP-RA B RIPng I T{ESEK

R4#show ipv6 rip RIP-R4
RIP process "RIP-R4", port 521, multicast-group FF@2::9, pid 124
Administrative distance is 120. Maximum paths is 16
Updates every 30 seconds, expire after 180
Holddown lasts @ seconds, garbage collect after 120
Split horizon is on; poison reverse is off
Default routes are not generated
Periodic updates 3, trigger updates 3
Interfaces:
Loopback1
FastEtherneto/0.14
Redistribution:
None
Ra#

E£18 7 . WER R4 HIESHFR . AT LAEZIEIY RIPng 5157 R1 AY Loopbackl X

\

R4#show ipv6 route ‘rip
IPv6 Routing Table - 9 entries
Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
U - Per-user Static route
I1 = ISIS L1, I2 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
O - OSPF intra, OI - OSPF inter, OEl1 - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
R 2000:1:1:1::1/128 [120/2]
via FE80::20F:90FF:FE57:FDDO, FastEthernet0/0.14
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R 8 : WiZ= R1 pUEEHIZ , RJLABZREIT RIPng 3X15 7 R4 BY Loopbackl = MF&H

Ni}

Rl#show ipv6 route rip
IPv6 Routing Table - 7 entries
Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
U - Per-user Static route
I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
0 - OSPF intra, OI - OSPF inter, OE1 - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
R 2000:4:4:4::4/128 [120/2]
via FE80::209:7CFF:FEB7:C20, FastEtherneto/0.14

\

FEFSIBANT—BE (2000:4:4:4: :4)ERNRT

R1l#show ipv6 route static
IPv6 Routing Table - 8 entries
Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
U - Per-user Static route
I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
O - OSPF intra, OI - OSPF inter, OEl - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF, NSSA ext 2
S 2000:23:23:23::/64 [1/0]
via 2000:4:4:4::4
S 2000:24:24:24::/64 [1/0]
via 2000:4:4:4::4
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5 auto-config IPv6

1 BiE R3AY Fa0/0.23 , BLEiZIzRY 1Pve it g auto-config

R3(config)#interface fastEthernet 0/0.23
R3(config-subif)#ipv6 address autoconfig
R3(config-subif)#exit

S 2 (feE R3IAY Fae/0.23 Y IPve [ER , REEIZIXOBIBRE T — Bt , BiRE
2000:23:23:23::/64 (X RIRHBEHMEEESS R2 28 ), FHiEd EUI-64 BEER 7 ZN
ID #5 , FRIER TEIAMX ( Default-Router),$8E) Y — NERSAIMEHE | X MBI
2 R2 [ Fao/0. 23 FIBEIE A HbitbiE

R3#show ipv6 interface fastEthernet 0/0.23
FastEthernet0/0.23 is up, line protocol is up
IPv6 is enabled, link-local address is FE80::208:A3FF:FEE5:13E@
Global unicast address(es):
2000:23:23:23:208:A3FF:FEE5:13EQ, subnet is 2000:23:23:23::/64 [AUTOCONFIG]
valid lifetime 2591982 preferred lifetime 604782
Joined group address(es):
FFO2::1
FF@2::1:FFE5:13E0
MTU is 1500 bytes
ICMP error messages limited to one every 100 milliseconds
ICMP redirects“are enabled
ND DAD is enabled, number of DAD attempts: 1
ND reachablewtime is 30000 milliseconds
Default router is FE80::20F:23FF:FE06:F2CO on FastEthernet9/6.23

% 3 I R3 EABFENAILL ping BREHPRMEET R

\

R3#ping 2000:1:1:1::1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2000:1:1:1::1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/3/4 ms
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], 1: EFTBKHEES L (R1, R2, R3, R4) , SCHELATRME

RX#erase startup-config

Erasing the nvram filesystem will remove all configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

Router#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

]2 . FHRERERRE , EEF—TER | WBHARELZRERIHRE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog?-[yes/no]:

£ 3 ERFFTAHRL (Sw1 ), SEiE—TE(E

SWX#erase startup-config

Erasing the nvram filesystem will remove all. configuration files! Continue? [confirm]
[OK]

Erase of nvram: complete

SWX#delete vlan.dat

Delete filename [vlan.dat]?

Delete flash:vlan.dat? [confirm]

SWX#reload

System configuration has been modified. Save? [yes/no]: no

Proceed with reload? [confirm]

\|

TR 4 FRINERE  BER—NMER , RPN ELKKRERIH’RE
--- System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/no]:

oooooocoooooooooooooooooooooooooooooooooooOOOjgzj_\’igg%&oooocooooooocooooooooooooooooooooooooooooooooooooooo
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	步骤12：在R4上，使用ping测试，发现R4能同时ping通vlan100的主机（R1，192.168.100.1）以及vlan200的主机（R2，192.168.0.2和R3，192.168.0.3）

	任务10：将所有设备都恢复到出厂设置
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到所有交换机（SW1和SW2），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置


	实验4 配置和实施静态路由
	实验拓扑
	实验目的：
	准备：登录到所有需要的设备，并将配置恢复到初始化状态
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到交换机（SW1），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置

	任务1 ：建立逻辑拓扑
	步骤1：登录到SW1的界面
	步骤2：登录到R1的命名行界面，配置主机为“R1”
	步骤3：打开R1的Fa0/0（如果没有Fa0/0则使用E0/0）
	步骤4：创建连接R2的Fa0/0.12子接口，指定dot1q标记为100，IP地址为192.168.12.1/24
	步骤5：登录到R2的命令行界面，配置主机名为“R2”
	步骤6：开启R2的Fa0/0（如果没有Fa0/0，则使用E0/0）
	步骤7：在R2上创建3个子接口，分别是Fa0/0.12、Fa0/0.23和Fa0/0.24，dot1q标记分别为100、200和300，IP地址分别是192.168.12.2/24、192.168.23.2/24和192.168.24.2/24
	步骤8：登录到R3的命令行界面，定义主机名为R3，打开Fa0/0口（如果没有则使用E0/0），并创建Fa0/0.23，dot1q为200，IP地址为192.168.23.3
	步骤9：登录到R4的命令行界面，定义主机名为R4，打开Fa0/0口（如果没有则使用E0/0），并创建Fa0/0.24，dot1q为300，IP地址为192.168.24.4/24
	步骤10：使用show命令检查每台路由器创建的子接口都是“UP”状态
	步骤11：使用ping测试，确保R2能和其他3台路由器通信

	任务2：观察默认情况下的路由表
	步骤1：在R1上创建Loopback0接口，IP为192.168.1.1/24，模拟R1连接着一个192.168.1.0/24的局域网
	步骤2：使用show ip route命令检查R1的路由表，发现R1的路由表中只有直连网络的路由，分别是192.168.1.0/24（Loopback0）和192.168.12.0/24（连接R2的Fa0/0.12）
	步骤3：在R3上增加Loopback0接口，IP为192.168.3.1/24，模拟R3连接着一个192.168.3.0/24的局域网
	步骤4：检查R3的路由表，只能看到192.168.3.0/24和192.168.23.0/24，这两个网段是R3的直连网络
	步骤5：在R4上增加Loopback0，IP为192.168.4.1/24，模拟R4连接着一个192.168.4.0/24的局域网
	步骤6：检查R4的路由表，只能看到192.168.4.0/24和192.168.24.0/24，这两个网段是R4的直连网络
	步骤7：检查R2的路由表，发现现在只有192.168.12.0/24、192.168.23.0/24和192.168.24.0/24，这3个网段都是R2的直连网络
	步骤8：使用ping测试，发现任何一台路由器都只能ping通自己的接口和自己链路对面的接口，比如R1，只能ping通192.168.1.1（自己）、192.168.12.1（自己的Fa0/0.12）和192.168.12.2（自己Fa0/0.12对面的接口），而除此之外的其他IP是无法ping通的

	任务3：配置基于下一跳IP的静态路由
	步骤1：在R2上，创建一条到192.168.1.0/24的静态路由，下一跳IP地址为192.168.12.1
	步骤2：检查R2的路由表，发现了一条“S”的路由
	步骤3：在R2上，尝试再增加到192.168.1.0/24，但下一跳为192.168.12.2，这个下一跳是自己的IP地址，看看发生了什么？为什么会出现报错？错在哪里？
	步骤4：在R2上，尝试增加一条静态路由，目标网络192.168.1.0，掩码为255.255.0.0，下一跳是192.168.12.2，看看发生了什么？为什么会出现报错？错在哪里？
	步骤5：在R2上，创建一条静态路由，目标网络是192.168.1.0/24，下一跳是192.168.23.3（R3），显然这条路由是错误的，通过R3根本无法到达192.168.1.0/24
	步骤6:观察R2的路由表，会发现到192.168.1.0/24有2个下一跳IP，说明静态路由没有唯一性，到一个目标网段完全可以有多个下一跳
	步骤7：在R2上，使用no命令，将错误的静态路由删掉
	步骤8：再次检查R2的路由表，发现到192.168.1.0/24只有一个下一跳
	步骤9：使用show ip route static可以把路由表中的静态路由提取出来单独查看

	任务4：配置基于出站接口的静态路由
	步骤1：在R2上创建一条到192.168.3.0/24的路由，以Fa0/0.23为出站接口
	步骤2：检查R2的路由表，会看到一条到192.168.3.0/24的静态路由
	步骤3：再配置一条到192.168.4.0/24的静态路由，以fa0/0.24为出站接口
	步骤4：检查R2的路由表，到目前为止，R2已经获得了所有网络的路由（3个直连网络和到3个Loopback0的静态路由）

	任务5：配置默认路由
	步骤1：在R1上配置静态路由，确保R1的路由表中获得本来自己没有的路由（非直连路由）
	步骤2：在R1上，使用no ip routing关闭路由功能，再用ip routing开启路由功能，这样可以删除所有关于路由的配置
	步骤3：检查R1的路由表，确保现在确实只有直连网络路由
	步骤4：在R1上，创建一条默认路由，下一跳是192.168.12.2（R2）
	步骤5：检查R1的路由表，会看到一条“S*”的路由，这条就是默认路由
	步骤6：在R3和R4上也分别增加默认路由，分别以Fa0/0.23和Fa0/0.24为出站接口
	步骤7：到这一步为止，这个网络的任何两个接口之间都实现了互通，可以使用ping测试，下面以R1的Loopback0到R3的Loopback0的测试为例：

	任务6：分析静态路由和默认路由的冲突问题
	步骤1：在R1上增加Loopback100和Loopback200，IP分别为192.168.100.1/24和192.168.200.1/24，模拟R1连接着骨干网络的多个网段
	步骤2：在R2上配置一条默认路由，下一跳是192.168.12.1(R1)
	步骤3：检查R2的路由表，发现了多条静态路由和一条默认路由，说明静态路由和默认路由可以共存于路由表
	步骤4：在R2上，使用ping测试到192.168.100.1的通信，发现能通，为什么？路由表的哪条条目能转发到192.168.100.1的数据包？
	步骤5：如果R2有数据包要去192.168.3.1，路由表中有哪些路由可以匹配？

	任务7：恢复所有设备到出厂设置
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置


	实验5 配置和实施RIP协议
	实验拓扑
	实验目的：
	准备：登录到所有需要的设备，并将配置恢复到初始化状态
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到交换机（SW1），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置

	任务1：搭建逻辑拓扑
	步骤1：登录到SW1的界面
	步骤2：登录到R1，配置主机名为“R1”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤3：在R1上，创建子接口Fa0/0.12（或E0/0.12），指定dot1q为100，并配置IP地址为192.168.12.1/24
	步骤4：登录到R2 配置主机名为“R2”，并开启Fa0/0接口（如果没有Fa0/0，则使用E0/0）
	步骤5：在R2上，创建子接口Fa0/0.12（或E0/0.12）和Fa0/0.23（或E0/0.23），指定dot1q为100和200，并配置IP地址为192.168.12.2/24和192.168.23.2/24
	步骤6：登录到R3 配置主机名为“R3”，并开启Fa0/0接口（如果没有Fa0/0，则使用E0/0）
	步骤7：在R3上，创建子接口Fa0/0.23（或E0/0.23）和Fa0/0.34（或E0/0.34），指定dot1q为200和300，并配置IP地址为192.168.23.3/24和192.168.34.3/24
	步骤8：登录到R4 配置主机名为“R4”，并开启Fa0/0接口（如果没有Fa0/0，则使用E0/0）
	步骤9：在R4上，创建子接口Fa0/0.34（或E0/0.34），指定dot1q为300，并配置IP地址为192.168.34.4/24
	步骤10：检查4台路由器的接口，确保需要的接口的是UP状态
	步骤11：使用ping测试，确保R1和R2、R2和R3以及R3和R4能互相通信

	任务2：配置RIPv1
	步骤1：进入R1的全局配置模式，使用interface命令，创建一个Loopback0接口，IP为192.168.1.1/24
	步骤2：在R1上，使用router rip命令，开启RIP协议，进入路由协议配置模式
	步骤3：使用network命令，将192.168.1.0和192.168.12.0这两个网络加入RIP协议，确保R1的Loopback0和Fa0/0.12开启到RIP中
	步骤4：进入R2的全局配置模式，使用router rip命令开启RIP协议，进入路由协议配置模式，并使用network命令，将192.168.12.0加入RIP协议，确保Fa0/0.12开启到RIP中
	步骤5：检查R2的路由表，会看到有一个标记为“R”的路由，目标为192.168.1.0/24，说明R2已经从R1通过RIP协议获得了路由信息

	任务3：观察RIPv1的工作和特点
	步骤1：进入R1的特权模式，使用show ip protocols命令观察动态路由的工作情况，会看到RIP协议的信息，重点关注标记的部分，回答一下问题：
	步骤2：在R1的特权模式下，开启Debug ip rip，观察RIP的工作过程，过1分钟左右后，用no debug all关闭监控，回答以下问题：

	任务4：观察RIPv1在子网环境中的运行情况
	步骤1：在R1上增加一个Loopback1口，IP为192.168.100.1/28，该接口所在的网段是C类地址192.168.1.0下的一个子网
	步骤2：使用network命令将Loopback1通告到RIP协议中去
	步骤3：在R1上，使用show命令，确认Loopback1已被加入到RIP中
	步骤4：检查R2的路由表，会看到192.168.100.0/24而不是192.168.100.0/28，说明在这种情况下，RIPv1无法将子网信息传输到R2

	任务5：配置和实施RIPv2并观察它的工作
	步骤1：进入R3的全局配置模式，使用router rip命令开启RIP协议，并使用network命令确保Fa0/0.34开启到RIP协议
	步骤3：进入R4的全局配置模式，使用router rip命令开启RIP协议，并使用network命令确保Fa0/0.34开启到RIP协议
	步骤4：在R4的RIP协议下，使用version 2 命令，将RIP协议的工作版本调整为版本2
	步骤5：在R4上，使用show protocol命令，确认RIP已被调整为verison2
	步骤6：在R4上，增加Loopback0接口，IP为192.168.4.1/24，并开启到RIP协议
	步骤7：在R4上，使用debug ip rip开启对RIP工作过程的监控，过1分钟后再使用no debug all关闭监控，回答以下问题：

	任务6：观察子网环境中RIPv2的默认行为
	步骤1：在R4上增加Loopback1，IP为192.168.40.1/28，该接口所在的网段是C类地址192.168.40.0/24的一个子网
	步骤2：使用network，命令将Loopback1开启到RIP协议中去
	步骤3：观察R3的路由表，会发现一条192.168.40.0/24的路由，虽然开启的是RIPv2，但此时还无法获得子网路由
	步骤4：在R4上使用show ip protocols，会发现RIPv2的“自动汇总”功能被默认开启了，这个功能导致R4无法向R3发送192.168.40.0/28这个子网路由，而只能发送192.168.40.0/24的默认C类网络，此时RIPv2工作起来很像RIPv1

	任务7：关闭默认的自动汇总，使RIPv2能正确传输子网路由
	步骤1：关闭R4和R3的自动汇总
	步骤2：检查R3的路由表，会看到一条192.168.40.0/28的子网路由，说明R4已经向R3发出了子网信息，RIPv2开始传输子网了
	步骤3：再仔细观察R3的路由表，会看到原来192.168.40.0/24的默认C类路由还在，原因是这条路由是前面关闭自动汇总前遗留下来的，没有及时刷新
	步骤4：在R3上使用clear ip route * 来刷新路由表
	步骤5：再测检查R3的路由表，原来遗留的那条192.168.40.0/24已经不再出现了，现在R3路由表中都是我们希望看到的路由

	任务8：观察RIPv1和RIPv2之间的兼容性
	步骤1：在R2上，使用network命令将Fa0/0.23开启到RIP协议，使Fa0/0.23可以收发RIP路由
	步骤2：在R3上，使用network命令将Fa0/0.23开启到RIP协议，使Fa0/0.23可以收发RIP路由
	步骤3：观察R2的路由表发现R2可以收到R3、R4的路由，说明默认的RIP协议虽然发出的是version1的路由，但它是可以接收version2路由的
	步骤4：观察R3的路由表，发现R3的路由表中没有R1、R2的路由，说明开启了version2以后，就无法接收version1的路由了
	步骤5：在R2上，使用show protocols，可以看到默认的RIP协议，发送版本1但可以接收任何版本的路由
	步骤6：在R3上，使用show protocols，可以看到开启version2的RIP协议，只能发送和接受版本2的路由

	任务9：研究RIP中network命令的灵活性问题
	步骤1：在R4上，增加Loopback10和Loopback20，IP分别为172.16.10.1/24和172.16.20.1/24，它们都是B类网络172.16.0.0/16下的子网
	步骤2：思考，有没有方法只将Loopback10开启到RIP而不将Loopback20开启到RIP
	步骤3:尝试1，在Router rip下先输入network 172.16.10.0 再输入“？”，发现这里无法输入子网掩码
	步骤4：尝试2，在Router rip下直接输入network 172.16.10.0 ，按下回车
	步骤5：检查running-config，发现我们输入的network 172.16.10.0变成了“network 172.16.0.0”，说明在配置RIP时，network命令无法精确到某个子网
	步骤6：在R4上使用show ip protocol，也会发现Loopback10和Loopback20出现在了接口列表中
	步骤7：检查R3的路由表，会同时看到172.16.10.0/24和172.16.20.0/24

	任务10：恢复所有路由器到出厂设置
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到所有交换机（SW1），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置


	实验6 配置和实施OSPF协议
	实验拓扑
	实验目的：
	准备：登录到所有需要的设备，并将配置恢复到初始化状态
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到交换机（SW1），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置

	任务1：搭建逻辑拓扑
	步骤1：登录到SW1的界面
	步骤2：登录到R1，配置主机名为“R1”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤3：在R1上，创建子接口Fa0/0.14（或E0/0.14)，指定dot1q为100，并配置IP地址为192.168.14.1/24
	步骤4：登录到R2 配置主机名为“R2”，并开启Fa0/0接口（如果没有Fa0/0，则使用E0/0）
	步骤5：在R2上，创建子接口Fa0/0.234（或E0/0.234）,指定dot1q为200，并配置IP地址为192.168.234.2/24，指定带宽为10000（单位是kbps，所有结果是10M）
	步骤6：登录到R3 配置主机名为“R3”，并开启Fa0/0接口（如果没有Fa0/0，则使用E0/0）
	步骤7：在R3上，创建子接口Fa0/0.234（或E0/0.234）,指定dot1q为200，并配置IP地址为192.168.234.3/24，指定带宽为10000（单位是kbps，所有结果是10M）
	步骤8：登录到R4 配置主机名为“R4”，并开启Fa0/0接口（如果没有Fa0/0，则使用E0/0）
	步骤9：在R4上，创建子接口Fa0/0.14（或E0/0.14），指定dot1q为100，并配置IP地址为192.168.14.4/24,再创建一个子接口Fa0/0.23（或E0/0.234）,指定dot1q为200，并配置IP地址为192.168.234.4/24，指定带宽为10000（单位是kbps，所有结果是10M）
	步骤10：在路由器R2上创建Fa0/0.20，dot1q值为20，IP为192.168.2.1/24，在R2上创建Fa0/0.30口，dot1q值为30，IP为192.168.3.1/24，模拟R2和R3连接着2个LAN，并指定带宽为10000（单位是kbps，所有结果是10M）
	步骤11：检查所有路由器的接口列表，确认需要的接口状态都是UP
	步骤12：使用ping测试，直连设备之间能否互通

	任务2：配置基本的OSPF参数，保证网络互联
	步骤1：进入R1的全局配置模式，使用router ospf开启OSPF协议，并定义进程号为1
	步骤2：在OSPF协议模式下使用network命令将192.168.14.0/24下的所有接口都开启到OSPF，并加入Area 14
	步骤3：进入R2的全局配置模式，使用router ospf开启OSPF协议，并定义进程号为2
	步骤4：在OSPF协议模式下使用network命令将192.168.234.0/24下的所有接口都开启到OSPF，并加入Area 0，同时192.168.2.0/24的所有接口开启到Area2
	步骤5：进入R3的全局配置模式，使用router ospf开启OSPF协议，并定义进程号为3
	步骤6：在OSPF协议模式下使用network命令将192.168.234.0/24下的所有接口都开启到OSPF，并加入Area 0，同时192.168.3.0/24的所有接口开启到Area3
	步骤7：进入R4的全局配置模式，使用router ospf开启OSPF协议，并定义进程号为4
	步骤8：在OSPF协议模式下使用network命令将192.168.234.0/24下的所有接口都开启到OSPF，并加入Area 0，同时192.168.14.0/24的所有接口开启到Area14
	步骤9：检查R1的路由表，会看到全网的路由
	步骤10：R1上能ping通全网任何地址，到这里全网实现了互联

	任务3：掌握各个show命令的使用
	步骤1：在R4上，使用show protocols可以看到OSPF的基本工作信息，回答以下问题
	步骤2：在R4上，使用show ip ospf 可以看到OSPF进程（运算）情况，回答以下问题：
	步骤3：在R4上使用show ip ospf interface brief命令，可以看到所有开启到OSPF的接口，回答以下问题：
	步骤4：在R4上，使用show ip ospf interface Fa0/0.234（没有Fa0/0.234就用E0/0.234）可以看到Fa0/0.234的OSPF详细参数，回答以下问题：
	步骤6：使用show ip route ospf，可以将路由表中OSPF的路由调出来，掌握这个技巧

	任务4：体会OSPF中network命令
	步骤1：在R4上增加4个Loopback接口
	步骤2：在OSPF下，使用network命令，将172.16.0.0/16这个B类主网络下的所有接口开启OSPF，并加入区域4
	步骤3：使用show ip ospf interface brief确认4个Loopback接口都已开启到了OSPF协议中，并加入了区域4
	步骤4：使用no命令将步骤2的操作删除
	步骤5：使用network命令，将路由器上172.16.1.0/24子网下的接口开启OSPF协议，并加入区域4
	步骤6：使用show ip ospf interface brief，确认现在只有Loopback101被加入了区域4
	步骤7：使用no命令将步骤5的操作删除
	步骤8：使用network命令，将路由器上匹配172.16.1.1这一个IP的接口开启到OSPF的区域4
	步骤9：使用show ip ospf interface brief，确认现在也只有Loopback101被加入了区域4
	步骤10：使用network 172.16.0.0 0.0.3.255 area 40,分析该命令达到的效果
	步骤11：使用show ip ospf interface brief,观察OSPF接口列表，看到Loopback101属于区域4，Loopback102和Loopback103属于区域40，分析原因。
	步骤12：登录到R1，增加以下Loopback接口
	步骤13：使用network命令，将R1上所有的接口都开启到OSPF的区域14中去

	任务5：OSPF协议中的Loopback接口
	步骤1：观察R1的接口列表，确认Loopback1、Loopback2和Loopback3接口的掩码分别都是/27、/28和/29
	步骤2：检查R1的OSPF接口列表，确认3个Loopback接口都已加入到了OSPF协议，并加入了区域14
	步骤3：检查R4的路由表，会发现在R4的路由表中，R1上的3个Loopback接口的路由都是32位的，还有R2和R3的Loopback0接口也是这个问题
	步骤4：在R1的3个Loopback接口下，分别使用“ip ospf network point-to-point”命令，这样OSPF就会把Loopback接口看作一个点到点的线路，那么就会保留Loopback接口的掩码，另外， R4的Loopback101到104都可以使用这个命令
	步骤5：再测检查R4的路由表，发现R1的3个Loopback接口都携带了自己正确的掩码

	任务6：研究OSPF的Cost
	步骤1：在R3上，增加一个Fa0/0.300接口，dot1q值为300，IP为172.16.33.1/24
	步骤2：使用network命令，将该接口加入区域3
	步骤3：使用bandwidth命令，将Fa0/0.300的带宽改成2M
	步骤4：使用show ip ospf interface 命令，可以看到Fa0/0.300的OSPF开销，看到开销值是50，这个值是怎么得来的？
	步骤5：在R2上，再使用bandwidth命令，将R2的Fa0/0.234的带宽改成4M
	步骤6：使用show ip ospf interface 命令，可以看到Fa0/0.300的OSPF开销，看到开销值是25，这个值是怎么得来的？
	步骤7：在R2上，检查路由表，观察172.16.33.0/24的度量值是多少？这个值是怎样计算的来的？（其他路由的度量值可能和资料显示的不一样，只需要关心172.16.33.0/24即可）
	步骤8：回到R3，在Fa0/0.300下，使用ip ospf cost命令直接将该接口的开销值指定为200
	步骤9：检查Fa0/0.300的开销，确认现在该接口的开销已变成了200
	步骤10：检查R2的路由表，看到172.16.33.0/24的开销值变成了225（200+25）

	任务7：控制路由器的Router-id
	步骤1：登录到R1，增加一个Loopback0接口，配置IP为192.168.255.1/32
	步骤2：确保配置寄存器是0x2102,并保存配置，重启R1
	步骤3:待R1重启后，使用show ip protocols，观察R1的Router-id，是192.168.255.1，因为192.168.255.1是R1上Loopback接口中的最大IP地址
	步骤4：在R1上再增加一个Loopback1000，IP为223.255.255.1/32，这个接口比192.168.255.1都大
	步骤5：检查R1的OSPF协议，发现Router-id还是192.168.255.1，说明Router-id一旦被决定了，是稳定的，除非设备重启或OSPF进程重启
	步骤6：保存重启R1，重启后，会看到R1的Router-id变成了223.255.255.1
	步骤8：在R4上，使用router-id命令，将R4的Router-id指定为192.168.255.4
	步骤9：在R4上，使用clear ip ospf process重启OSPF进程，Router-id的设置才生效（重启路由器也可以）
	步骤10：确认现在R4的Router-id是192.168.255.4

	任务8：观察DR/BDR的选择
	步骤1：在R2上，使用router-id命令，确保R2的OSPF Router-id为192.168.255.2
	步骤2：在R3上，使用router-id命令，确保R3的OSPF Router-id为192.168.255.3
	步骤3：关闭R2、R3、R4的Fa0/0.234接口，使它们之间互相断开OSPF邻居关系
	步骤4：以尽量快的速度，连续打开R2、R3和R4 的Fa0/0.234，使它们三台路由器同时互相建立邻居关系
	步骤5：待邻居建立完成后，观察R2的OSPF邻居关系，会看到R4（192.168.255.4）是DR，R3（192.168.255.3）是BDR
	步骤6：检查R2的Fa0/0.234状态，能看到自己的角色是DROther
	步骤7：关闭R4的Fa0/0.234口
	步骤8：再次检查R2的邻居表，会看到R3（192.168.255.3）变成了DR(如果还能看到R4，再等30秒左右，R4就不出现了）
	步骤9：检查R2的Fa0/0.234的OSPF状态，现在R2变成了BDR
	步骤10：重新打开R4的Fa0/0.234，等待OSPF邻居建立完成
	步骤11：检查R2的邻居，发现现在R4变成了DRother，虽然R4的Router-id比现在的DR（R3）要大。
	步骤12：在R2上使用ip ospf priority命令，将OSPF优先级调整为100
	步骤13：关闭R2、R3、R4的Fa0/0.234
	步骤14：再以最快的速度连续开启R2、R3和R4的Fa0/0.234口，等待OSPF邻居建立完成
	步骤15：观察R2的邻居表，发现R3和R4分别变成了DRother和BDR
	步骤16：检查R2自己的Fa0/0.234的OSPF状态，发现R2现在是DR

	任务9：恢复所有设备到出厂设置
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到所有交换机（SW1），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置


	实验7 配置和实施EIGRP协议
	实验拓扑
	实验目的：
	准备：登录到所有需要的设备，并将配置恢复到初始化状态
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到交换机（SW1），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置

	任务1：搭建逻辑拓扑和配置基本通信参数
	步骤1：登录到SW1的界面
	步骤2：登录到R1，配置主机名为“R1”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤3：在R1上，创建子接口Fa0/0.14，dot1q标记值为100，IP地址是192.168.14.1/24，指定Fa0/0.14的带宽是2Mbps，再创建一个Loopback0接口，IP为192.168.1.1/24
	步骤4：登录到R2，配置主机名为“R2”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤5：在R2上，创建子接口Fa0/0.24，dot1q标记值为200，IP地址是192.168.24.2/24，指定Fa0/0.24的带宽是2Mbps，再创建一个Loopback0接口，IP为192.168.2.1/24
	步骤6：登录到R3，配置主机名为“R3”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤7：在R3上，创建子接口Fa0/0.34，dot1q标记值为300，IP地址是192.168.34.3/24，指定Fa0/0.34的带宽是2Mbps，再创建一个Loopback0接口，IP为192.168.3.1/24
	步骤8：登录到R4，配置主机名为“R4”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤9：在R4上创建3个子接口，Fa0/0.14、Fa0/0.24、Fa0/0.34，它们的dot1q标记值分别是100、200、300，IP地址分别是192.168.14.4/24、192.168.24.4/24和192.168.34.4/24，并指定它们的带宽是2Mbps
	步骤10：检查所有路由器的接口列表，确认所有需要的接口都处于UP状态
	步骤11：在R4使用ping作测试，确保R4能ping通R1、R2和R3

	任务2：配置基本的EIGRP协议，实现网络互联
	步骤1：在R1上，使用router eigrp命令，开启EIGRP协议，并指定自治系统号为100
	步骤2：使用network命令，将192.168.14.0和192.168.1.0通告进EIGRP协议
	步骤3：在R2上，使用router eigrp命令，开启EIGRP协议，并指定自治系统号为100
	步骤4：使用network命令，将192.168.24.0和192.168.2.0通告进EIGRP协议
	步骤5：在R3上，使用router eigrp命令，开启EIGRP协议，并指定自治系统号为100
	步骤6：使用network命令，将192.168.34.0和192.168.3.0通告进EIGRP协议
	步骤7：在R4上，使用router eigrp命令，开启EIGRP协议，并指定自治系统号为100
	步骤8：使用network命令，将192.168.14.0、192.168.24.0和192.168.34.0通告进EIGRP协议
	步骤9：检查R4的路由表，会看到3条“D”的路由，分别是R1、R2、R3的Loopback0接口的路由，说明现在EIGRP已完成了路由的传递
	步骤10：在R4上，确认能ping通拓扑中所有的地址，如192.168.1.1、192.168.2.1和192.168.3.1

	任务3：学会各种show命令
	步骤1：在R4上，使用show ip route eigrp ，可以找出路由表中所有EIGRP协议得到的路由
	步骤2：在R4上，使用show ip protocols，可以看到EIGRP的基本工作参数，观察输出的内容，回答以下问题
	步骤3：在R4上，使用show ip eigrp neighbors命令可以看到EIGRP邻居的列表信息，回答以下问题：
	步骤4：在R4上，使用show ip eigrp interface可以看到所有开启EIGRP协议的接口
	步骤5：在R4上，使用show ip eigrp topology可以看到EIGRP拓扑表，这里存放着所有可能的正确路径（最佳路径和备用路径）

	任务4：管理EIGRP的自动汇总
	步骤1：在R1上，增加loopback1口，IP为172.16.1.1/24，并使用network命令将其开启到EIGRP100中
	步骤2：在R2上，增加loopback1口，IP为172.16.2.1/24，并使用network命令将其开启到EIGRP100中
	步骤3：在R3上，增加loopback1口，IP为172.16.3.1/24，并使用network命令将其开启到EIGRP100中
	步骤4：观察R4的路由表，会看到一个172.16.0.0/16的路由，有3个下一跳（R1、R2、R3），此时R4是无法区别出R1、R2和R3上所连接的3个不同的子网。分析发生这种情况的原因
	步骤5：关闭4台路由器的自动汇总
	步骤6：使用show ip protocols，确认现在自动汇总已被关闭
	步骤7：再检查R4的路由表，会看到172.16.1.0/24、172.16.2.0/24和172.16.3.0/24的路由，下一跳分别是R1、R2和R3，现在R4能正确区分出其他3台路由器上的子网了

	任务5：研究EIGRP的network命令
	步骤1：在R2上，增加以下Loopback接口
	步骤2：使用network 172.32.0.0命令，可以将步骤1中的四个接口同时开启到EIGRP，此时network包含的是默认类别网络172.32.0.0/16
	步骤3：使用show ip eigrp interface 命令确认现在4个Loopback接口加入了EIGRP协议
	步骤4：使用no 命令将步骤2的配置删除
	步骤5：使用network 172.32.101.0 0.0.0.255命令，可以将所有172.32.101.X的接口（Loopback101、Loopback102、Loopback103）开启到EIGRP
	步骤6：使用show ip eigrp interface 命令确认现在3个Loopback接口加入了EIGRP协议
	步骤7：使用no命令将步骤5的配置删除
	步骤8：使用network 172.32.102.1 0.0.0.0命令，可以精确地将172.32.102.1（Loopback104）这个接口开启到EIGRP协议
	步骤9：使用show ip eigrp interface 命令确认现在Loopback104接口加入了EIGRP协议
	步骤10：使用network 172.32.101.0 255.255.255.0命令，这里network命令中加上的是掩码而不是通配符
	步骤11：检查配置文件，发现配置文件中刚刚数据的命令变成了“network 172.32.101.0 0.0.0.255”，说明EIGRP能自动将掩码翻成通配符；EIGRP的Network中可以使用掩码，而OSPF中只能使用通配符
	步骤12：检查EIGRP的接口列表，确认现在本任务中创建的4个Loopback接口都开启到了EIGRP协议
	步骤13：检查其他路由器的路由表，确认能收到172.32.0.0下的四个不等长的子网路由

	任务7：恢复所有设备到出厂设置
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到所有交换机（SW1），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置


	实验8 配置和实施访问控制列表
	实验拓扑/
	实验目的：
	准备：登录到所有需要的设备，并将配置恢复到初始化状态
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到交换机（SW1），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置

	任务1：搭建逻辑拓扑
	步骤1：登录到SW1的界面
	步骤2：登录到R1，配置主机名为“R1”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤3：在R1上，创建子接口Fa0/0.14，dot1q标记值为100，IP地址是192.168.14.1/24
	步骤4：登录到R2，配置主机名为“R2”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤5：在R2上，创建子接口Fa0/0.24，dot1q标记值为200，IP地址是192.168.24.2/24
	步骤6：登录到R3，配置主机名为“R3”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤7：在R3上，创建子接口Fa0/0.34，dot1q标记值为300，IP地址是192.168.34.3/24
	步骤8：登录到R4，配置主机名为“R4”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤9：在R4上创建3个子接口，Fa0/0.14、Fa0/0.24、Fa0/0.34，它们的dot1q标记值分别是100、200、300，IP地址分别是192.168.14.4/24、192.168.24.4/24和192.168.34.4/24，并指定它们的带宽是2Mbps
	步骤10：检查所有路由器的接口列表，确认所有需要的接口都处于UP状态
	步骤11：在R4使用ping作测试，确保R4能ping通R1、R2和R3

	任务2：配置IP参数，实现互联
	步骤1：在R1上增加3个Loopback接口，配置IP地址为192.168.1.1/24、192.168.11.1/24和192.168.111.1/24 ，模拟R1连接的3个服务器
	步骤2：配置R1的EIGRP协议，AS为100，关闭自动汇总，并将192.168.0.0/16下的所有接口开启协议
	步骤2：在R2上增加Loopback0，IP为192.168.2.1/24，并开启到EIGRP　100中
	步骤3：在R3上增加Loopback接口，IP为192.168.3.1/24，并开启到EIGRP 100中
	步骤4：配置R4的EIGRP，AS为100，关闭自动汇总，并将192.168.0.0/16下的所有接口都开启到EIGRP
	步骤5：观察R4的路由表，确保R4能获得全部路由
	步骤6：使用ping测试，确保R1、R2、R3的Loopback接口都能互通
	步骤7：开启R1的telnet服务（VTY）和HTTP服务
	步骤8：使用R2对R1的Loopback接口做telnet连接，进入R1后使用exit退出，确保R2可以通过telnet访问到R1的Loopback接口（也可以测试一下对192.168.11.1和192.168.111.1的连接，都是能打开的）
	步骤9：使用telnet命令，后面跟上“80”，来连接R1的HTTP服务，如果看到Open，说明能连上HTTP服务，最后用exit关闭连接

	任务3：配置和实施标准ACL
	步骤1：在R4上创建一个ACL，号码为1，该ACL是一个标准访问控制列表，允许来自192.168.2.0/24的所有数据包
	步骤2：将步骤1创建的ACL1应用到Fa0/0.14的out方向，过滤R4发往R1的所有数据包
	步骤3：在R2的Loopback0上增加2个辅助IP，192.168.2.2/24和192.168.2.3/24
	步骤4：使用ping测试，发现只要是R2用192.168.2.×的地址作为源去向R1发ping包，都是通的，说明源地址只要是192.168.2.0/24的数据包都会被R4的ACL放行
	步骤5：在R3上用192.168.3.1作为源向192.168.1.1发送ping包，发现不可达，说明只要不是来自192.168.2.0/24的数据包，都会被R4丢弃
	步骤6：使用show access-list命令可以看到ACL的情况，最后还能看到有多少个数据包被该规则匹配到
	步骤7：删除ACL1，并将Fa0/0.14的OUT方向规则去掉
	步骤8：在R4上重新创建ACL1，定义3条规则，分别允许192.168.2.1、192.168.2.2和192.168.2.3三个主机，这里使用3种方法，都能描述一个主机
	步骤9：将ACL1应用到Fa0/0.14的out方向，过滤所有发送R1的数据包
	步骤10：使用ping测试，发现只要数据包来自192.168.2.1、192.168.2.2和192.168.2.3，都能通过R4到达R1，而来自其他IP（如192.168.2.4），就会被R4丢弃
	步骤11：观察ACL状态，会看到3个规则分别匹配到了一些数据包
	步骤12：在R4上创建一个ACL2，规则是丢弃来自192.168.2.0/24的数据包，应用到Fa0/0.14的out方向，过滤发往R1的数据包，注意该接口的out方向原先捆绑了ACL1
	步骤13：观察R4的配置文件中关于fa0/0.14的配置，发现原先的"ip access-group 1 out"命令已经没有了，只有“ip access-group 2 out”，说明一个接口的一个方向上，只能应用一个ACL
	步骤14：观察Fa0/0.14的IP信息，会看到Outgoing上的ACL2
	步骤15：在R2上用192.168.2.1作为源无法ping通R1，应为ACL2丢弃所有来自192.168.2.0/24的数据包
	步骤16：但使用R3去ping，发现也无法ping通R1，因为ACL有默认丢弃所有数据包的隐含规则（其实ACL2会丢弃所有数据包）
	步骤17：在R4上，为ACL2追加一条允许所有的语句，那么ACL2会只丢弃来自192.168.2.0/24的数据包，而来自其他IP的数据包都会被放行
	步骤18：观察R4的ACL，发现ACL2有一条允许任何数据包的语句
	步骤19：使用ping测试，发现只有来自192.168.2.0/24的数据包（如192.168.2.1）是无法达到R1的，其他地址的数据包都能到达R1
	步骤20：在R4上再为ACL2创建一条规则，拒绝来自192.168.3.0/24的数据包
	步骤21：使用ping测试，发现192.168.3.1还能ping通192.168.1.1
	步骤22：观察R4的ACL，发现步骤20创建的规则位于permit any后面，那么这条规则将失去意义，所有permit any语句应该在所有规则创建好后最后添加
	步骤23：删除本任务中的ACL1和ACL2，避免影响后面的实验

	任务4：配置和实施扩展ACL
	步骤1：在R4上创建扩展ACL，ID为100，允许任何网络对192.168.1.0/24和192.168.11.0/24的所有访问
	步骤3：测试，R2能ping通192.16.1.0/24和192.168.11.0/24的IP地址，但无法ping通这两个网段以外的IP地址（如192.168.111.0/24的IP），说明扩展ACL能根据目标地址控制数据包
	步骤4：观察ACL，会看到2个规则，而且有数据包被匹配到了
	步骤5：创建ACL 101，拒绝任何地址对192.168.1.0/24的访问，但其他数据包都允许
	步骤6：将ACL101应用到Fa0/0.14的out方向，过滤R4发往R1的数据包
	步骤7：测试，R2或R3都无法ping通192.168.1.0/24的IP，而其他目标地址都能正常ping通
	步骤8：创建ACL102，允许任何网络到任何网络的telnet访问，并应用到Fa0/0.14的out方向
	步骤9：测试，R2或R3，在访问R1的地址（如192.168.1.1）时，只有telnet是被允许的，其他访问（如ping）都会被拒绝
	步骤10：创建ACL103，允许192.168.2.0/24可以telnet访问192.168.1.0/24，其他地址都不能telnet访问192.168.1.0/24，任何其他方式和其他目标的访问都被允许
	步骤11：将ACL103应用到Fa0/0.14的out方向
	步骤12：测试、发现用R2的Loopback0（192.168.2.1）可以telnet访问192.168.1.0/24的地址，但其他源（如192.168.3.10)的telnet都被拒绝。同时，Telnet以外的其他访问（如ping）或对其他目标地址的访问都是允许通过的
	步骤13：删除本任务的所有ACL

	任务5：配置和实施命名的ACL
	步骤1：创建ACL1，定义4条规则
	步骤2：检查ACL，会看到4条规则
	步骤3：尝试删除ACL1中的其中一条规则
	步骤4：再次检查ACL，会发现ACL1的所有规则都没有了，说明以号码定义的标准ACL无法对规则进行编辑（如删除规则、插入规则）
	步骤5：创建ACL100，并定义3条规则
	步骤6：检查ACL，确认ACL100有3条规则
	步骤7：尝试删除其中1条规则
	步骤8：会看到ACL100没有了，说明以号码定义的扩展ACL无法也对规则进行编辑（如删除规则、插入规则）
	步骤9：创建一个命名的标准ACL，名称为“ACL-1”
	步骤10：检查ACL，会看到一个“ACL-1”，有4条规则，每条规则前有个序号，这个序号是规则的ID号可以方便我们管理
	步骤11：进入ACL-1，删除序号为30的规则
	步骤12：会发现ACL-1中少了一条序号为30的规则
	步骤13：在ACL1中，创建一条序号为25的规则
	步骤14：会看到步骤13创建的规则出现在了第3条（20和40之间），说明命名的标准ACL可以方便地对规则进行编辑（删除、插入）
	步骤15：创建一个命名的扩展ACL,名字为ACL-2，并创建3条规则
	步骤16：检查ACL，会看到创建的ACL2，同样每个规则前有序号
	步骤17：在show access-list 后加上ACL的名称（如ACL-2），可以直接调出这个ACL的信息
	步骤18：进入ACL2，添加一条序号为15的规则
	步骤19：检查ACL，可以看到步骤18的规则出现在了第2条（10和20之间）

	任务6：将所有设备都恢复到出厂设置
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到所有交换机（SW1和SW2），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置


	实验9 配置和实施网络地址转换
	实验拓扑
	实验目的：
	准备：登录到所有需要的设备，并将配置恢复到初始化状态
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到交换机（SW1），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置

	任务1：搭建逻辑拓扑
	步骤1：登录到SW1的界面
	步骤2：登录到R1，配置主机名为“R1”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤3：在R1上，配置fa0/0口的IP地址是100.100.14.1/24，并创建Loopback0，IP为100.100.1.1/32（模拟互联网上的IP地址）
	步骤4：登录到R2，配置主机名为“R2”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤5：在R2上，创建子接口Fa0/0.24，dot1q标记值为200，IP地址是192.168.24.2/24,再创建一个Loopback0（192.168.2.1/24），模拟内部网络的主机
	步骤6：登录到R3，配置主机名为“R3”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤7：在R3上，创建子接口Fa0/0.34，dot1q标记值为300，IP地址是192.168.34.3/24，再创建一个Loopback0接口，IP为192.168.3.1/24，模拟内部网络的主机
	步骤8：登录到R4，配置主机名为“R4”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤9：在R4上创建2个子接口， Fa0/0.24、Fa0/0.34，它们的dot1q标记值分别是200、300，IP地址分别是192.168.24.4/24和192.168.34.4/24。然后配置Fa0/0的IP为100.100.14.4/24。Fa0/0.24和Fa0/0.34是连接内部网络的线路，Fa0/0是连接外部网络（运营商-internet）的线路
	步骤10：检查所有路由器的接口列表，确认所有需要的接口都处于UP状态
	步骤11：在R4使用ping作测试，确保R4能ping通R1、R2和R3

	任务2：配置IP参数，实现内部网络互联
	步骤1：配置3台路由器的EIGRP协议，AS为100，将192.168.0.0/16下的所有接口开启到EIGRP协议
	步骤2：在R4上增加一条默认路由，下一跳为R1（100.100.14.1），确保R4可以正确地将去往Internet的数据包转发到R1
	步骤3：在R2和R3上创建一条默认路由，下一跳为R4（192.168.24.4和192.168.34.4），确保R2和R3能正确地将去往Internet的数据包转发到R4
	步骤4：观察R2、R3和R4的路由表，确认他们能获得内部网络中所有192.168.X.0/24的路由（共4条）和一条默认路由
	步骤5：观察R1的路由表，确认R1只有自己的路由（互联网路由）而没有园区网内部的路由

	任务2：观察网络通信状态，了解NAT需要解决问题
	步骤1：使用R4做ping测试，确认R4能ping通互联网IP（100.100.1.1）
	步骤2：使用R2或R3做ping测试，发现它们是无法ping通100.100.1.1的
	步骤3：检查R2的路由表，其中有了一条指向R4的默认路由，说明去往互联网的数据包都会被转发到R4，R2这里的转发没有问题
	步骤4：检查R4的路由表，有一条默认路由会把去往互联网的数据包都转发给R1，R4这里的转发有问题
	步骤5：在R1上开启对ICMP（Ping）的监控
	步骤6：在R2上再做一次ping测试
	步骤7：回到R1的界面，会看到R1准备发出5个ping回应，目的地是192.168.2.1。这个信息告诉我们R1已经得到了R2发过来的数据包。所以，R2到达Internet的数据转发路径是没有问题的。
	步骤8：观察R1的路由表，由于R1的路由表中没有到达网络中192.168.×.0/24的路由，所有R1无法正确的回应来自私网（如R2、R3上的客户主机）的访问。问题找到了
	步骤9：为了解决R1无法回应访问的问题，先尝试在R1上增加一条默认路由，目标为192.168.0.0/16，可以包含现在实验中的所有私网地址，下一跳是R4
	步骤10：再用R2或R3测试ping，发现通了。说明只要解决数据能回到从互联网回到企业入口这个问题，就能完成企业园区网和互联网的通信问题
	步骤11：删除R1的静态路由，因为实际网络环境中，互联网设备是不会出现直线企业或个人客户的静态路由器
	步骤12：再做ping测试，又不通了
	总结：下面我们要解决的问题是：在不更改互联网设备（R1）的路由表的前提下，能确保R1将来自企业内部（R2、R3）的访问，正确地的回应道企业入口(R4）再由企业入口路由器将数据转发会客户主机

	任务3：配置静态的NAT
	步骤1：在R4上配置静态NAT，将所有源地址为192.168.2.1的访问，在转发出去时，将源地址改为100.100.14.21；将所有源地址为192.168.3.1的访问，在转发出去时，将源地址改为100.100.14.31
	步骤2：把连接互联网（R1）的接口Fa0/0配置为NAT的outside端，把连接内部的接口Fa0/0.24和Fa0/0.34配置为NAT的inside端
	步骤3：观察R4的NAT转换表，发现了2个条目，就是步骤1中配置的2个规则
	步骤4：再用R2做ping测试，以192.168.2.1作为源向100.100.1.1发出访问，发现通了
	步骤5：切换到R1的界面，看到R1产生了Ping回应，这是目标是100.100.14.21，说明在互联网上，看到了来自100.100.14.21的访问，这个地址对于R1是可路由的（发往R4就可以）
	步骤6：R3使用192.168.3.1作为源对100.100.1.1做ping测试，可以看到也通了，在R1的界面中看到R1得到的请求来自100.100.14.31

	任务4：通过动态NAT，简化静态NAT的配置
	步骤1：在R2的Loopback0接口下增加2个IP（辅助IP），模拟192.168.2.2和192.168.2.3两个客户主机
	步骤2：在R2上做ping测试，发现用192.168.2.1去访问100.100.1.1是通的，而用192.168.2.2和192.168.2.3去访问，则不通
	步骤3：观察R4的NAT转换表，发现没有192.168.2.2和192.168.2.3的规则，从这2个IP发出的数据包是到达Intenret后是回不来的，再配置静态NAT是可以解决这个问题，但在内部主机多的情况下，静态NAT配置会非常繁琐
	步骤4：在R4上配置动态NAT，首先在R4上创建一个ACL，匹配所有的192.168.*.*地址，然后创建一个NAT地址池，名字为POOL-1，地址范围是100.100.14.100到100.100.14.200，最后将ACL和POOL-1关联起来
	步骤5：确认配置OUTSIDE和INSIDE接口（其实这个步骤不用再做，上一个任务已经做了）
	步骤6：R2上，再使用192.168.2.2和192.168.2.3去对Internet做访问，发现通了
	步骤7：回到R1的界面，发现收到的所有访问分别是来自100.100.14.100和100.100.14.101（这两个地址是地址池中的前2个地址）
	步骤8：检查R4的NAT转换表，会看到2条新的规则，是自动创建出来的，只要出现匹配ACL的数据包，就会自动从地址池中取一个地址建立NAT规则（原先的两条静态NAT，不受影响）
	步骤9：在R2或R3上，使用192.168.2.1或192.168.3.1测试，发现R1收到的访问还是来自100.100.14.21和100.100.14.31，说明静态NAT是优先于动态NAT的

	任务5：管理静态和动态NAT的配置
	步骤1：在R2上，使用192.168.2.2和192.168.2.3再做一次对internet的ping测试
	步骤2：确认动态条目已被创建在NAT转换表中
	步骤3：使用show ip nat translations verbose，观察转换条目的详细信息，可以看到条目创建的时间和剩余时间（多少时间后删除）,静态条目是没有剩余时间的，说明永远有效。创建时间+剩余时间是24小时。说明一旦一个动态条目被创建，会保留24小时
	步骤4：将NAT的超时时间改为300秒（5分钟），一个动态条目创建后，保留5分钟
	步骤5:清空所有的动态转换条目
	步骤6：确认只有静态转换条目（如果还发现有动态条目，步骤5多做几遍）
	步骤7：再使用R2的192.168.2.2做ping测试
	步骤8：看到R4创建了一个新的条目
	步骤9：显示NAT条目详细信息后会发现，剩余时间和创建时间相加是5分钟，创建5分钟后，该条目会自动删除
	步骤10:尝试删除R4的POOL-1，但报错，内容是POOL-1正在被使用，不能删除（POOL-1中的地址确实被NAT占用了，步骤9中出现的那个动态条目的外网地址就是POOL-1中的一个地址）
	步骤11：清空NAT规则表
	步骤12：现在可以删除动态NAT的POOL-1以及内部、外部地址的关联了。说明要更改动态NAT或删除动态NAT，需要清除所有的动态NAT规则
	步骤13:删除前面配置的静态NAT
	步骤14：确保现在没有一条NAT规则

	任务6:配置PAT，实现内部主机共用一个IP访问外网
	步骤1：在R4上常见ACL10，匹配所有192.168.*.*的地址
	步骤2：配置PAT，将ACL10关联到fa0/0（外网接口），overload参数保证了可以多个内部IP共用一个外部IP（外网接口的IP）
	步骤3：确认outside和inside接口配置
	步骤4：在R2上，分别使用3个192.168.2.0/24的地址作为源，却访问100.100.1.1，发现都是通的，再用R3的192.168.3.1去访问100.100.1.1也是通的
	步骤5：观察R1的输出，发现收到的所有访问都来自100.100.14.4（R4的外网接口），说明内部所有主机发出的访问都被转换成了R4的外部接口IP
	步骤6：检查R4的转换表，发现内部192.168.*.*的地址都关联到了100.100.14.4，且记录下了端口号，这个是PAT的特点
	步骤7：开启R1的telnet
	步骤8：在R2上对R1所telnet连接（以Loopback0为源），连上后暂时不要退出
	步骤9：在R3上对R1所telnet连接（以Loopback0为源），连上后暂时不要退出
	步骤10：关闭R1的域名解析功能（可以加快后面show命令的显示速度），使用show users观察哪些用户（主机）连接着自己，会看大了2个来自100.100.14.4的访问（R2和R3产生的访问都被伪装成了R4产生的访问）
	步骤11：观察R4的转换表，发现了2个TCP规则，而且是携带了端口号做的转换
	步骤12：关闭R2和R3对R1的telnet连接

	任务7：通过NAT，使内部服务器能被外部网络访问到
	步骤1：创建一个静态NAT，将192.168.2.1和100.100.14.201关联起来
	步骤2：开启R2、R3和R4的telnet
	步骤3：使用R1做telnet测试，尝试登录192.168.2.1，由于没有路由，是无法连接的
	步骤4：R1尝试telnet连接100.100.14.201，该地址在R4上关联了192.168.2.1，所有可以直接进入R2
	步骤5：在R2上开启ping的debug
	步骤6：R1测试到100.100.14.201的ping
	步骤7：发现R2收到了ping，此时互联网对100.100.14.201的任何访问都会被转发到192.168.2.1,如果192.168.2.1是企业内部一台服务器的话，这种配置可以很轻松地让外部用户能访问到这台服务器
	步骤8：在R4上配置基于TCP的静态NAT ， 将192.168.3.1的23端口（Telnet服务）和100.100.14.203的23端口关联起来
	步骤9：在R1上telnet连接100.100.14.203，发现进入了R3
	步骤10：在R3和R4上开启ping的debug
	步骤11：在R1上ping测试到100.100.14.203的通信
	步骤12：发现是R4接收并恢复的ping消息，说明步骤8的配置只会将对100.100.14.203的telnet访问转发给192.168.3.1，其他对100.100.14.203的访问是不会向内转发的。步骤8的配置可以将内部某个服务器的某个服务精确的发布到互联网上。
	步骤13：删除步骤1创建的静态NAT
	步骤14：配置一条基于TCP的静态NAT，将192.168.2.1的23端口（telnet服务）和100.100.14.201的2323端口起来
	步骤15：R1尝试telnet连接100.100.14.201，端口为默认的23，发现连接被拒绝，因为R4上没有关于100.100.14.201的23端口映射
	步骤16：再次尝试telnet，这次在telnet后加上2323，作为手工指定的目标端，发现可以进入R2，因为到100.100.14.201的2323访问会被转发到192.168.2.1的23端口（telnet服务）

	任务8：将所有设备都恢复到出厂设置
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到所有交换机（SW1和SW2），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置


	实验10 配置和实施WAN线路
	实验拓扑
	实验目的：
	准备：登录到所有需要的设备，并将配置恢复到初始化状态
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到交换机（SW1），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置

	任务1：配置基本的WAN线路
	步骤1：配置R3的S0/0接口，正确配置IP地址为192.168.13.3/24，并指定始终速率为128k，并开启接口
	步骤2：配置R1的s0/0接口，配置IP为192.168.13.1/24，并开启，这里由于该接口是DTE接口，故不需要配置始终速率
	步骤3：检查R3和R1的接口列表，确认Serial0/0是UP状态
	步骤4：使用ping测试，确认R3和R1能正常通信
	步骤5：检查R1的Serial0/0的连接器状态，看到该接口是DTE接口，所有该接口不需要指定时钟速率
	步骤6：尝试在R1的Serial0/0下配置时钟速率，会报错
	步骤7：检查R3的Serial0/0，看到该接口是DCE接口，并指定了时钟速率为128000
	步骤8：尝试再在Serial0/0口上配置时钟速率，发现能配上去，这次将速率改为64000
	步骤9再次观察R3的Serial0/0的连接器信息，现在速率为64000
	步骤10：删除R3的时钟速率，并关闭再打开该接口，看看发生了什么
	步骤11：检查R1和R3的接口列表，发现Serial0/0 的Line protocol变成了down状态，说明时钟速率是必不可少的
	步骤12：重新配置R3的时钟速率
	步骤13：再测观察R3和R1的接口列表，发现serial0/0回到了up状态
	步骤14：现在R3和R1又能互相通信了

	任务2：配置基本的PPP封装
	步骤1：定义R1的S0/0口为PPP封装
	步骤2：检查R1的接口状态，发现S0/0口的line protocol是down，因为对方R3的封装是默认的HDLC，和本地不匹配
	步骤3：配置R3的封装也为PPP
	步骤4：检查R3的接口，S0/0口进入了UP状态
	步骤5：R3现在能ping通R1了
	步骤6：检查R1和R3，发现2个接口都是PPP封装

	任务3：配置PPP的PAP认证
	步骤1：在R3上创建用户名和密码（用户名为user001，密码为yangbang）
	步骤2：在R3的S0/0口上开启PPP的PAP认证
	步骤3：检查R3的接口，现在S0/0的line-proctocol是down的，因为R1没有通过认证
	步骤4：在R1的S0/0口上，配置PPP的认证，向R3发送用户名为user001，密码为yangbang，将R1配置为PPP的验证客户端
	步骤5:再检查接口状态，发现UP了
	步骤6：打开R3的PPP认证的监控功能
	步骤7：关闭并打开R1的S0/0
	步骤8：观察R3的界面会看到一连PPP验证的信息
	步骤9在R1上配置用户名和密码为user003和yangbang
	步骤10：开启R1的PPP认证PAP功能
	步骤11：在R3上，指定向R1发送用户名为user003，密码为yangbang
	步骤12：观察R3的接口，看到S0/0的状态是UP，现在R1和R3的PPP线路实现了双向认证

	任务4：配置单向的CHAP认证
	步骤1：恢复R1和R3的S0/0口为默认配置
	步骤2：配置R1的S0/0口，指定PPP封装，并指定R1向R3发送用户名user001、密码为yangbang
	步骤3：配置R3的S0/0口，指定PPP封装和时钟速率（因为是DCE接口），并开启CHAP认证，接收并验证来自R1的用户名和密码，此时R3是CHAP的服务器端，R1是CHAP的客户端
	步骤4：检查R1或R3的接口信息，看到S0/0是UP状态的
	步骤5：使用ping测试，确认R1和R3能互相通信

	任务5：配置双向的CHAP认证
	步骤1：配置R3的S0/1口，指定时钟速率和PPP封装，并开启CHAP认证
	步骤2：在R3上创建一个用户名和密码，用户名是R2，密码是yangbang
	步骤3：配置R2的S0/0口，指定时钟速率和PPP封装，并开启CHAP认证
	步骤4：在R2上创建一个用户名和密码，用户名是R2，密码是yangbang
	步骤5：在R2和R3上检查接口状态，会看到状态是UP的
	步骤6：开启R3的ｄｅｂｕｇ
	步骤7：关闭并开启R2的接口
	步骤8：观察R3的界面，会看到R2发来的用户名是“R2”，发往R2的用户名是“R3”

	任务6：配置帧中继
	步骤1：配置R3为帧中继交换机，本步骤不属于CCNA学习范围，照着输入命令即可
	步骤2：检查R3的帧中继交换机交换规则，看到S0/0和S0/1的入站DLCI分别是102和201，出站DLCI分别是201和102
	步骤3：恢复R1的S0/0口
	步骤4：；配置S0/0口，指定封装为帧中继，IP地址为192.168.12.1/24，并开启
	步骤5：恢复R2的S0/0
	步骤6：配置S0/0口，指定封装为帧中继，配置IP地址为192.168.12.2/24，并开启
	步骤7：检查R3的帧中继规则表，看到现在状态都是active
	步骤8：R1现在能ping通R2
	步骤9：检查R1的帧中继映射，看到到对方192.168.12.2（R2的IP地址）和虚电路（DLCI）的映射关系，这个是通过反向ARP自动获取的
	步骤10：在R2上也能看到映射关系，也只自动获取的

	任务7：配置静态映射的帧中继
	步骤1：关闭R1和R2的S0/0的方向ARP映射，使它们无法自动的到映射关系，并关闭再重新打开接口
	步骤2：检查R1和R2的映射，看到现在是空的
	步骤3：现在R1和R2之间无法通信
	步骤4：在R1的S0/0口上配置静态映射，关联对方的IP地址和虚电路号
	步骤5：在R2的S0/0口上配置静态映射，关联对方的IP地址和虚电路号
	步骤6：检查R1的帧中继映射表，看到了映射信息，状态是active
	步骤7：现在R1和R2能互相ping通了

	任务8：配置帧中继的点对点子接口
	步骤1：恢复R1和R2的S0/0口
	步骤2：配置R1和R2的S0/0口，只配置帧中继封装，不配置IP地址，最后开启接口
	步骤3：在R1上创建点对点子接口S0/0.12，配置IP地址，指定绑定的虚电路号
	步骤4：在R2上创建点对点子接口S0/0.12，配置IP地址，指定绑定的虚电路号
	步骤5：检查R1和R2的帧中继映射，看到“点对点映射”，状态是active
	步骤6：现在R1和R2能互相通信

	任务9：将所有设备都恢复到出厂设置
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到所有交换机（SW1和SW2），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置


	实验11 配置和实施生成树协议
	实验拓扑/
	实验目的：
	准备：登录到所有需要的设备，并将配置恢复到初始化状态
	步骤1：在所有路由器上（R1、R2)，实施以下操作
	步骤2：待路由器重启后，要看到以下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到交换机（SW1、SW2和SW3），实施以下操作
	步骤4：待交换机重启后，要看到以下提示，说明交换机已经恢复到出厂设置

	任务1：观察生成树
	步骤1：登录到R1的界面，设置主机名，并将Fa0/0（如果没有Fa0/0则使用E0/0）的IP配置为192.168.1.1/24，并开启
	步骤2：登录到R2的界面，设置主机名，并将Fa0/1（如果没有Fa0/1则使用E0/1）的IP配置为192.168.1.2/24，并开启
	步骤3：登录到3台交换机将3台交换机的主机名分别定义为SW1、SW2和SW3
	步骤4：将3台交换机的所有接口都关闭，后续实验中需要哪个接口就开启，避免其他接口的状态影响实验效果
	步骤5：使用show interfaces status，确认所有接口的状态是disabled，说明这些接口都被关闭了
	步骤6：将SW1和SW2的Fa0/24口配置为vlan1的access接口，并开启，建立SW1和SW2的线路
	步骤7：将SW1和SW3的Fa0/20口配置为vlan1的access接口，并开启，建立SW1和SW3的线路
	步骤8：将SW2和SW3的Fa0/22口配置为vlan1的access接口，并开启，建立SW2和SW3的线路
	步骤9：观察SW1的CDP邻居，确保Fa0/24口上连接的是SW2、Fa0/20口上连接的是SW3
	步骤10：观察SW2的CDP邻居，确保Fa0/24口上连接的是SW2、Fa0/22口上连接的是SW3
	步骤11：观察SW3的CDP邻居，确保Fa0/22口上连接的是SW2、Fa0/20口上连接的是SW1
	步骤12：使用show spanning-tree命令观察3台交换机的生成树状态
	完成以下问答：

	任务2：调整STP
	步骤1：配置SW1为vlan1生成树的主根桥
	步骤2：配置SW2为vlan1的生成树的备份根桥
	步骤3：观察R1的STP的状态，看到R1现在是根桥
	步骤4：保存SW1的配置，并重启，模拟SW1下线无法正常工作的情况
	步骤5：在SW1重启过程中，SW2会成为根桥
	步骤6：待SW1重启完成，会发现SW1成为了根桥，而SW2放弃了根桥角色
	步骤7：更改SW1的vlan1生成树优先级为0，这样可以确保SW1成为根桥（这是确保交换机成为根桥的第2种方法）
	步骤8：看到SW1成为了根桥，优先级为1（配置的优先级0+ 扩展系统vlanID 1）
	步骤9：画出现在生成树的计算结果

	任务3：实施PortFast特性
	步骤1：将SW1的Fa0/1配置为vlan1的Access接口，并开启接口，不要等待立即进入步骤2
	步骤2：检查交换机的STP状态，会看到Fa0/1口加入了vlan1的生成树，但此时状态是“LIS”，处于Listening状态，此时这个接口是无法通信的，紧接着进入步骤3
	步骤3：再检查STP，会看到Fa0/1的状态是LRN，表示Learning状态，此时还是无法通信的。（如果还看到LIS，多show几次，会看到LRN）
	步骤4：再检查STP状态，终于看到了FWD状态（从接口开启，到进入FWD状态需要30秒）
	步骤5：将SW2的Fa0/2配置为vlan1的access接口，并开启，紧接着进入步骤6
	步骤6：在R2上，尝试向R1发100个ping测试，但发现需要等很长时间（最多30秒）才能ping通R1，说明普通生成树的接口开启到正常工作需要经历一段时间
	步骤7：将SW1的Fa0/1口配置为PortFast接口
	步骤8：观察Fa0/1的STP详细工作状态，会看到PortFast被开启的提示
	步骤9：关闭并重新打开Fa0/1，立即进入步骤10
	步骤10：观察STP的状态，看到Fa0/1已经是FWD状态了，说明PortFast特性可以使连接主机的接口立即进入FWD状态，加快STP收敛
	步骤11:在SW2上，配置PortFast为默认参数，使所有Access接口都自动进入PortFast
	步骤12：检查SW2的Fa0/2的STP详细参数，看到该接口也是PortFast
	步骤13：关闭并打开SW2的Fa0/2，并立即观察生成树状态，会看到Fa0/2立即进入了FWD状态
	步骤14：关闭并打开R2的Fa0/1，并立即对R1做ping测试，发现马上就能通，说明配置了PortFast特性的交换机可以是主机网卡激活后立即和网络中其他主机互通

	任务4：配置快速生成树
	步骤1：在R1上向R2发10000000个ping测试，确保R1一直在用ping测试到R2的通信
	步骤2：切换到SW1的界面，关闭Fa0/24口，使R1和R2之间的线路失效，使STP重新计算
	步骤3:观察R1的ping测试，发现要等一段时间才能重新ping通R2，说明默认的STP协议在骨干线路出问题后，重新计算并得到新的通信路径的时间比较长（可能需要30秒），带重新ping通后，使用ctrl+shift+6的组合键停止ping（可能需要连续按2次）
	步骤4：重新打开R1的Fa0/1，恢复拓扑
	步骤5：调整3台交换机的生成树协议为rapid-pvst（快速生成树）
	步骤6：观察交换机的生成树状态，会看到当前运行的是RSTP
	步骤7：再测连续ping测试
	步骤8：切换到SW1，关闭Fa0/24
	步骤9：回到R1，会看到ping几乎终端（最多看到1个".")，说明RSTP有着更快的收敛速度
	步骤10：观察3台交换机的当前STP状态，画出SW1、SW2上Fa0/24失效后的新拓扑

	任务5：恢复所有设备到出厂设置
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置


	实验12 配置和实施IPv6
	实验拓扑
	实验目的：
	准备：登录到所有需要的设备，并将配置恢复到初始化状态
	步骤1：在所有路由器上（R1、R2、R3、R4)，实施以下操作
	步骤2：待路由器重启后，要看到一下提示，说明路由器已经恢复到出厂设置
	步骤3：登录到交换机（SW1），实施一下操作
	步骤4：待交换机重启后，要看到一下提示，说明交换机已经恢复到出厂设置

	任务1：搭建逻辑拓扑和配置基本通信参数
	步骤1：登录到SW1的界面
	步骤2：登录到R1，配置主机名为“R1”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤3：在R1上，创建子接口Fa0/0.14，dot1q标记值为100
	步骤4：登录到R2，配置主机名为“R2”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤5：在R2上，创建子接口Fa0/0.24和Fa0/0.23，dot1q标记值为200和300
	步骤6：登录到R3，配置主机名为“R3”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤7：在R3上，创建子接口Fa0/0.23，dot1q标记值为300
	步骤8：登录到R4，配置主机名为“R4”，并将Fa0/0接口开启（如果没有Fa0/0,则使用E0/0）
	步骤9：在R4上创建3个子接口，Fa0/0.14、Fa0/0.24、Fa0/0.34，它们的dot1q标记值分别是100、200
	步骤10：使用show protocol，确保需要的接口都处于UP状态

	任务2：配置基本的IPv6参数
	步骤1：开启R1、R2和R4的IPv6单播路由功能，本实验中R3充当IP6的客户主机
	步骤2：配置R2的Fa0/0.23的IPv6接口IP，指定IPv6地址是2000:23:23:23::2/64
	步骤3：检查接口列表，会看到Fa0/0.23下出现了步骤2配置的IPv6地址，以及一个FE80开头的链路本地地址，链路本地地址会自动产生
	步骤4：检查IPv6路由表，会看到C（直连路由）以及L（本地接口）路由这个和先前学习的IPv4路由表有区别
	步骤5：配置R2的Fa0/0.24，指定IPv6地址为2000:24:24:24::2/64，指定R4的Fa0/0.24口的IPv6地址是2000:24:24:24::4/64
	步骤6：检查Fa0/0.24的IPv6详细信息，也能看到IPv6地址（配置的单播地址和链路本地地址）
	步骤7：使用ping，测试R2和R4的通信
	步骤8：配置R1和R4的Fa0/0.14，指定前缀是2000:14:14:14::/64，接口ID部分使用EUI-64自动填充
	步骤9：检查R4和R1的接口列表，会看到Fa0/0.14下获得了一个2000:14:14:14::/64为前缀，通过EUI-64规则填充了接口ID的IPv6地址
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