F 18 KWHT. ZimhRsSH[kE

AT W S 1R B AR ] AT SN U In) B e s AR AT AT G B, IR AT DL i
console IE# telnet SRERLM Has. MFEENHAR TP —HEH R M ZEH T, 5
TELN A 41 G o] 0 i 2 ity ik 25 7 DA 30 5 (428 11025 3% Eh 2 AU He LI H 19

1.1 3408 CI1SCO BRIy

% HH 7 B BT BUAR , BT ARk rh a4y T ZEAE T B A R 4811 console H
EERE, Ui0) CISCO P& A5 K 718 T telnet web browser WA #A: (4140 CISCO Works)
’%, AT HT 2 .

1.1.1 8% console 7o) I HF

Console Port RJ-45
Connector

Rollover RJ-451t0 DB-9 Computer
Cable Adapter

K 1-1 TFEYURE 258 roll over ZedbfT i+

PN cacacacaccaoccoo. Pin 8
PiN2 oo ------ Pin 7
PIN3 = o o o o e = Pin&
PiN4d o e om oo mmmmee. Pin 5
PiN5 e emomomomononomom e Pin 4
PiNG o oo om o o o o o o o @ Pin 3
PiN7 oo oo oooo. Pin 2
PING = om o o o o o o o o Pin 1

1-2 Ry

THEALP R RS 2511 console Sl e #54k (roll over) BHATIEFEM, Jihzk
() — Ui F e B 28 11 console F b, Jj—un#%E|—A> DBO-RJ45 M43k I, DB9 MIFLH|TI
SEHLEE b, ) 1-1. BTl i s i 2R i 2 e i 16 RJ45 B2k LIIZR Iy 2 I i, ikl 1-2.
THENUFNES A0 f5, v DS &R B 0 2 AP O B Tl 88 T o

1.1.2 j&iT telnet iﬁl‘lﬂﬂ%EH%%
U A T UANZE % SR ER R, TTLLE S telnet TCFRACE K4S, ORI T SETHSC I



s FACE T 1P Mk RS ns, JHORIE R B 03 v S LR B th s 2 0] J2 TP ml ki Cfaj Pryhan
At ping i) . CISCO i rh #8185 2 N [FII telnet, &—H Ry — AN RERLZ 05 (VTY ) .
FHANHP vty 0, AN vy 1, WRKCEHE, B gl A vty 4.

1.1.3 iR o iRE

TR 2% — RO SR o2 T 21 22 6 1 o 8 B AL, 2RI vHSALIRD o A e A 1
BTG H A console £k 2T 1) Al 55 #s wT LU RO AS ) 2, BRI 1-3.
L u i Il B 55 A S b LR 8 e 16 DAl Dk s, WESIH 2 RIERL DR
% L1 console Fo AT, H 0GRS L m s o M 55 4% AR Ja 835 [ i 55 4 165
KA s o

Pl 1-3 2y [ H 55 4% AL ph s AR T ik

1.1.4 RBLWEHF

N T GERASFISES, BRI, XA R AT T — ) REsR
KM sh, gl 1-4 (EPARaE BoRZm i ss s e g ss, A1 s
AT DAE R0 P 52 s %0 Fh A T LA /& CONA il CONP (4 k2 #5055 LU &% CCIE B4y
SEHG o S R g R AT 334 T8 ) A vy ) s g R IEAT AR, RN AT LA AL 1—
7 NI



S =l T

£0/1 _’f"/ 2

Bl 1-4 AAS SR 4h

b 4 S AN CISC02821 H iy, tHrT LR CISC02801 % thds (ZnfET
CISC02821 HYLAA M O 4 T-JK I, 1 CISC02801 MILLAKMEE D T IET), 10S K/
¢2800nm—adventerprisek9-mz. 124-11. T1.bin ; S1 F1 S2 XA N Catalyst 3560, I10S
¥ M ¢3560-ipbasek9-mz. 122-25. SEB4. bin ; S3 & Catalyst 2950 , 10S 3% Hi
¢2950-16q412-mz. 121-6. EA2¢. bin .

Wb, 4 G dds 2 I PATRER AT S . RIS ITE % th #S 0 g0/0 LKz 1
FIAZHAL ST FEATIERE: g0/1 LRI HE D IFNAZ Bl S2 EATEHE . S1 Al S2 AZHebll . W] ik
£0/13 Fl £0/14 HEATIESE; S3 ACHMLE £0/1 $EEHR] S1 1) £0/15 b, £0/2 4 M|
S2 1 £0/15 F. AL PC1 AT PC2 IEHEH S1 A8 #ebLIY £0/5 T £0/6 b5 1441 PC3 Al PC4
MERER) S2 AZHHLIY £0/5 F1 £0/6 F.

B e SN A 2 MR (B mE D, o — AR & ik 5 a2,
— R A 1-4 H AT LTSz .

i IR 45 % T LUK FH C1SC02509 5 i 8 AN sk 16 AN b At (4% 4% .

1.2 SCI& 1. 3B3d console A0 B H 28

1. XWLE/
WA, e ] AR R B g
(1) WHEVLE A HRE H 88 console HRIE T4
(2) ¥ Windows ZR&E H 4y 88 2 2% vy 41 L 2 5 o 4% 5
(3)  EEH#RIIITAL.
2. IR
ik 1-1.



3. XRPHE
(1) PBR L i 1-1, JERLFTFEHL COM 1 IR 28 CONSOLE [, & e8I HL
(2) PR 2:. FTITB Y %

£ Windows H (¥ [HFER]Y — [RUFY — [BAFY — GBS Y SR NTJF By ” f
JP, HILE 1-5 E . 78 “ARR” XEHER ALK, Flin “Router”; 4% [ifisE ) 4l
HILE 1-6 & R, 78 @7 R ag P EL coM 1 1, % Uafie 1 424l

T R - BEES

I #IEE) EEW BN @ ko FRho
O & D5

i B FRE AN ZE R B -
BT

| BRFT BEbaill | Bshisil SCROLL | CAPS | | & | 4TEQ

Kl 1-5 o 1

s X
Hi AT AR R
EF ) €): ik W EEFNE (8)
ES®:
MESBE: | |

A6 D v

(m=e [ =@ ]

K 1-6 £ CoM [

(3) |3 REMESH



coml Ei

HOEE |
FHEE): [s800 v
BT @ |8 ]
FEERE): (£ |
FEIEE E): |1 v
BB ) % v
((m= [ BwE ]

K 1-7 B EEESH

T A ), BURER R 9600bps,  PRILAER] 1-7 &, i DEJFCAERIAE]
BRI R A28 Pl UE Y #2082 [N4E] 8, BRER L e L
FEAT I A S n AT s 47, 2 SR A 7S 17 s oA 4% U 45 W o S0 SR 6 2
HEHEE T, AT LT IR R E K s T
(4 B4 BRI

R P A R, RS ERTT T R, WS AR T AL, 0
System Bootstrap, Version 12.4(lr) [hqluong lr], RELEASE SOFTWARE (fcl)

// LA 1587 BOOT ROM R4
Copyright (c) 2005 by CISCO Systems, Inc.
Initializing memory for ECC
c2821 processor with 262144 Kbytes of main memory
Main memory is configured to 64 bit mode with ECC enabled
// AL BN AR HI A A7 R/
Readonly ROMMON initialized
program load complete, entry point: 0x8000f000, size: 0x274bf4c
Self decompressing the image
SRR R R R R R R R R R SR S R SR S R e R e TR R R R TR R T AR R TR R AR R AR R IR R AR R AR e
SRR R R R R R R R R R R S R S R S R e R e R R R R T R R TR R IR R AR R AR R AR R AR ARES
SRR R R R R R R R R R R R S R S R R S R e R R R R R R TR R TR R IR R AR R IR R AR R AR AR ES
SRR R R R R R R R R R S R S R SR S R e R e R R R R TR R TR R TR R AR R AR R IR R AR AR e
B T T . [OK]
//UA LS 108 fig il FE
Smart Init is enabled
smart init is sizing iomem
1D MEMORY_REQ TYPE
0003E8 0X003DA000 2821 Mainboard
0X00264050 Onboard VPN
0X000021B8 Onboard USB
0X002C29F0 public buffer pools



0X00211000 public particle pools
TOTAL: 0X00B13BF8

QLR LESN D)
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.

Installed image archive

CISCO 2821 (revision 49.46) with 249856K/12288K bytes of memory. //P{7K/)
Processor board ID FHK1039F21Q

2 Gigabit Ethernet interfaces //MTJkLLAMHED

2 Low-speed serial (sync/async) interfaces //W/AMEHHATE ([FE/ 78

1 Virtual Private Network (VPN) Module //—> VPN [ Z¢Aiith

DRAM configuration is 64 bits wide with parity enabled.

239K bytes of non—volatile configuration memory. //NVRAM [ K/

62720K bytes of ATA CompactFlash (Read/Write) //FLASH -KfjX/)

——— System Configuration Dialog ——
Continue with configuration dialog? [yes/nol:
//UA LIS 2R AN BRI ? FATI% “n” GGz
4. KERER

coml E#
HmARE
SR B):
B @)
TR )

L (5):

B @) [

EEAEAME )

Cw= [ w8 [ =Aw ]

Bl 1-8 B — I uliE e

R B Lo ORI B B B A%, AL L P A
(1) KA vH LRI 38 2 (M R S AA s, RIS thas C& TP
(2) K 1-6, BMERFESHPIVEENL COM [;
(3) B -7 BE T IEMIES S5
(4> WA TCEHE R R, TR R AR )RR, RTRR R K R DA PR R B



4k 9600bps, MWK 1-8, & MNRH (S H %,
(5)  FHVFSEMLII A — COM FIFIES S console [3&EH:, sLE MRS COM I 1E 3
(6)  FIERRITHCR .

1.3 55§ 2: jBid telnet Gl BRI
L telnet Vil %%, THESEMN console FINTEK 2 HEATSEACCE, 4. 1P
itk A,
1. EEY
TREASES, S T LR N R
(1) BE B gs UK E O TP Huhl, IR IR
(2)  JEKHISH enable B9 A0 vty 2505,

(3)  telnet FEFFHIMEH

2. RIHAED
172.16.0.100/16

90/0:172.16.0.1/16

Kl 1-9 SE5 2 #idh
3. XBRTE
(1) DEE 1 FEEH RS LUK D TP Hiht
Router>enable
Router#
// VA bR N B A R B K
Router#iconfigure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router (config)#
// VA bR N B b s PR A
Router (config)#interface g0/0
Router (config-if)#
// VA S HEN B R LRI g0/0 #5141, ¢0/0 W g K7 GigabitEthernet, 0/0 &7R
ST 0 AMERE R EE 0 AN . S0/0/0 WIS A EE 0 NG EE 0 MBI B 0 AN H
T,
Router (config-if)#ip address 172.16.0.1 255.255.0.0
// UL FJR I B ) TP Hidik
Router (config-if)#no shutdown
[/UAERIT IR T, BRI B th 28 T A 8 D02 OGP, 31X — RURIAS b LAT 1R K 22 51
Router (config-if)#end
/ /B H AL E R
(2) LB 2. PFCEME s E

Router#iconf terminal



Router (config)#line vty 0 4
J /A F R HE B SR VTY BT, “viy 0 47 260 vty 0 3 vy 4, 3t 5 i
Router (config—1ine) #ipassword CISCO
Router (config—line)#login
//CL ERICHE vty B, R telnet
Router (config—1line)#exit
Router (config) #tenable password CISCO
// A EJRTC BN B i AR 1) 2 7
Router (config) #end
(3) IR 3: it telnet Uy in) i s
FEHSEHL_ERCE W1 TP bk 172, 16. 0. 100/255. 255. 0. 0, F-4TIF DOS #iy 447 % 1
PR TSR UNIER e 28 0 TP JEl e, T telnet IEFEG%. WIF:
C:\>ping 172.16.0.1
Pinging 172.16.0.1 with 32 bytes of data:
Reply from 172.16.0.1: bytes=32 time<lms TTL=255
Reply from 172.16.0.1: bytes=32 time<lms TTL=255
Reply from 172.16.0.1: bytes=32 time<lms TTL=255
Reply from 172.16.0.1: bytes=32 time<lms TTL=255
Ping statistics for 172.16.0.1:
Packets: Sent = 4, Received = 4, Lost = 0 (0% lo
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = Oms

// VA LR SEHLAE ping K 4%

C:\>telnet 172.16.0.1
//telnet e Hids LKM-R /) IP Huhilk:
User Access Verification
Password:
Router>enable
Password:
Router#fexit
//N vy BE TS CISCO. #i A\ enable [R5 CISCO, HEIEH BEN B l &% FIRF AU
4. LA
WRITCEME SN L ping MR th s, KLU T D ERPEAT
(1D KETENL AL B AR A S
(2) R AERLNAZE S 2 il 2k,
(3) AT ENL R AR TP Mtk 215 1E
(4 e b, R DOR I 2 I
Routerttshow int g0/0
GigabitEthernet0/0 is up, line protocol is up
Hardware is MV96340 Ethernet, address is 0019.5535.b828 (bia 0019.5535. b828)
Internet address is 172.16.0.1/16

%A RIS “up”, A5 WA 2 s ANAZ B L2 8] (R 344



1.4 3238 3. FLE#imiy o) PRsSEE

AT 28 30 1r) I 55 s O S 2D BT (R 1 4% ) 7T LUGE S JRAIHE ) I PIC 22 £ 8
I BB console £k, Dy T U7 BAME T Ll 554 BATRT LLRIAE — AN g g o

1. XLE/
M A SR, T LR IR R
() BCELT RIS 8%, JEBIE AR s
() AP 7 100 45 B2 o i
2. EINIRH

e [ )
f0/0:10.1.14.126/24
10.1.14.125/24 .
FomlRsra

line 33 line 39

c:lJnanleﬁensuIB t:|J|nsule\C}a console
==
vy
R1 R2 R3 R4 31 S2 $3

Bl 1-10 2ol ds 4 R i s . A b L% K]

3. XBRTR
(1) IR 1. il ss 2% I EEAHL &
Router (config) #thostname Terminal-Server
/ /A b RO i Al 45 25 10 L4
Terminal-Server (config) tenable secret ccielab
// VA bR L NSRS 130, 7 At A A3 e 2 i Il 454 1 T
Terminal-Server (config)#no ip domain-lookup
// VA28 I % A AT 4R DNS e g5-4%, B b FRAT T4 A B i A B A R B i) S5 457
Terminal-Server (config)#tline vty 0 ?

<{1-15> Last Line number

{cr>
[/ BB A SR 2 D vy B, 1] UG B SCRF 0-15
Terminal-Server (config)#line vty 0 15
Terminal-Server (config—line)#no login
Terminal-Server (config—line)#logging synchronous
Terminal-Server (config-line)#no exec—timeout

Terminal-Server (config—line) ftexit

/A ESRVHE AT H A LD telnet 1220 kg5 4%, JF H I A fir & A

B A3l logout ik

Terminal-Server#conf t

Enter configuration commands, one per line. End with CNTL/Z.
Terminal-Server (config) #interface £0/0

Terminal-Server (config—if)#ip address 10. 1. 14. 126 255. 255. 255.0
Terminal-Server (config—if) #no shutdown



Terminal-Server (config-if) ftexit

//Uh R E DUK B G ip Hulil ok 10. 1. 14, 126/255. 255. 255. 0, FE4T P48
Terminal-Server (config) #no ip routing

/) T2 A AN T B DIRE, BT LAOCHAS D RE, IX I Zui ik 554404 T— S u AL
Terminal-Server (config) tip default—gateway 10. 1. 14.254

//BLE MG, SRV A MBI B telnet %2 il 55 4%

(2) D2 FEZLEE. FIVER SR

Terminal-Servert#show line

Tty Typ Tx/Rx A Modem Roty AccO Accl  Uses Noise Overruns Int

* 0 CTY - - - - - 0 0 0/0 -
* 33 TTY 9600/9600 - - - - - 6 3 238/717 -
* 34 TTY 9600/9600 - - - - - 1 0 274/823 -
* 35 TTY 9600/9600 - - - - - 1 0 244/736 -
* 36 TTY 9600/9600 - - - - - 5 57  255/767 -
* 37 TTY 9600/9600 - - - - - 1 0 1128/3388 -
* 38 TTY 9600/9600 - - - - - 0 7 1289/3864 -
39 TTY  9600/9600 - - - - - 1 15 1175/3524 -

40 TTY 9600/9600 - - - - - 0 0 0/0 -

41 TTY 9600/9600 - - - - - 0 0 0/0 -

42 TTY 9600/9600 - - - - - 0 0 0/0 -

43 TTY 9600/9600 - - - - - 0 0 0/0 -

44 TTY 9600/9600 - - - - - 0 0 0/0 -

45 TTY  9600/9600 - - - - - 0 0 0/0 -

46 TTY 9600/9600 - - - - - 0 0 0/0 -

47 TTY  9600/9600 - - - - - 0 0 0/0 -

48 TTY 9600/9600 - - - - - 0 0 0/0 -

65 AUX  9600/9600 - - - - - 0 0 0/0 -

* 66 VTY - - - - - 6 0 0/0 -
* 67 VTY - - - - - 2 0 0/0 -
* 68 VTY - - - - - 2 0 0/0 -
* 69 VTY - - - - - 5 0 0/0 -
* 70 VTY - - - - - 12 0 0/0 -
71 VTY - - - - - 2 0 0/0 -

72 VTY - - - - - 0 0 0/0 -

73 VTY - - - - - 0 0 0/0 -

74 VTY - - - - - 0 0 0/0 -

75 VTY - - - - - 0 0 0/0 -

76 VTY - - - - - 0 0 0/0 -

77 VTY - - - - - 0 0 0/0 -

78 VTY - - - - - 0 0 0/0 -

79 VTY - - - - - 0 0 0/0 -

80 VTY - - - - - 0 0 0/0 -

81 VTY - - - - 0 0 0/0 -

//UL R A A g5 s LS D BRI % 0 T AE I e g 55 tty ORI o i



B, iz 25 A A 16 ML, LBk SN 33-48, FAXHLSks EHA T 33-39. id
FELRBE OGS i T A EAR X L 5 AT IC

Terminal-Server#conf t

Enter configuration commands, one per line. End with CNTL/Z.

Terminal-Server (config)ttline 33 48

Terminal-Server (config—1line)#transport input all

[/ BT, & RVPITEEAN, SEbs EIRATA VF telnet ZEARIH]
Terminal-Server (config—line)#exit

Terminal-Server (config) #int loopbackO

Terminal-Server (config-if)#ip address 1.1.1.1 255.255. 255. 255

//VL ERdE loopback0 #2101 ip Hidik, loopback £ & — i Frg#0, Mg BT bd
FERBIE LTS 2 1) loopback #:1H, i3 W LKL /2 UP ). loopback 42 & H H T
MRS

Terminal-Server (config—if) ftexit

Terminal-Server (config) #ip host R1 2033 1.1.1.1
Terminal-Server (config) #ip host R2 2034 1.1.1.1
Terminal-Server (config) #ip host R3 2035 1.1.1.1
Terminal-Server (config) #ip host R4 2036 1.1.1.1
Terminal-Server (config) #ip host S1 2037 1.1.1.1
Terminal-Server (config) #ip host S2 2038 1.1.1.1
Terminal-Server (config) #ip host S3 2039 1.1.1.1

Terminal-Server (config) texit

/) Wi IR 5% 2 4 ) 25 % b s, ST S IA) telnet SEBLA, DU telnet MRS 15 Ok 25 4 4
Sk 2000, 40 1ine 33, 054 2033, Wi H] 1ine 33 4Rk BRI H 7%,
BATATLCRA: “telnet 1.1.1.1 2033”7 4. ARMXFEaAREK, AT, Lkl
{EH] “ip host” My X—RINMENA, EXFEATLLZ A “R1” #54) line 33 &%
ERB AT .

Terminal-Server (config) talias exec crl clear line 33

Terminal-Server (config)ttalias exec cr2 clear line 34
Terminal-Server (config) talias exec cr3 clear line 35
Terminal-Server (config) talias exec cr4 clear line 36
Terminal-Server (config) talias exec csl clear line 37
Terminal-Server (config) talias exec cs2 clear line 38
Terminal-Server (config) talias exec cs3 clear line 39

Terminal-Server (config) #

//BA bt LT — R 24, Bl “crl” = “clear line 33”7, “clear line” %
IR F 2T PR 4 %

Terminal-Server (config) iprivilege exec level 0 clear line
Terminal-Server (config) iprivilege exec level 0 clear

//VA ERAFAFEATAE BN WAt ] “clear line” M1 “clear” fir4



Terminal-Server (config) thanner motd #

Enter TEXT message. End with the character '# .

Rl-————— R1 crl——— clear line 33
R2——— R2 cr2————— clear line 34
R3——— R3 cr3———— clear line 35
R4———— R4 cr4———m—— clear line 36
S1———— sl csl——— clear line 37
SQ————— s2 cs2——— clear line 38
S3———— s3 cs3———— clear line 39
#
// VAL R AR B SE R, SRR BRI R BB AT LME “R17 @4 CRNE

AU s ZLERR RL B tH A T Zeit, v LMEH] “crl” dy4 o FRATEA A 2% th #51) banner
motd ZHAESZHL, ZIEEMASIAT telnet R 2SS, BLE LA L 3 m,
(3)  AEE 3 WA M2 ik 55 i 28 A 2% bh 25 H1AZ H L

FEVHEHL_ LB MR TP Hahilhy 10. 1. 14. 125/255. 255. 255. 0, FF4TTT DOS fir 47 &
Flo BRSNS th a0 TP & PE, T telnet WX, WIH:
C:\Documents and Settings\longkey>ping 10. 1. 14. 126

Pinging 10. 1. 14. 126 with 32 bytes of data:

Reply from
Reply from
Reply from
Reply from

10. 1. 14. 126:
10. 1. 14. 126:
10. 1. 14. 126:
10. 1. 14. 126:

bytes=32 time<lms TTL=255
bytes=32 time<lms TTL=255
bytes=32 time=1ms TTL=255
bytes=32 time=18ms TTL=25

Ping statistics for 10.1.14.126:

Packets: Sent = 4, Received = 4, Lost = 0 (0%

Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = 18ms, Average = 4ms

/ /UL LR HTFENLAE ping 18 £ I 55 2

C:\Documents and Settings\longkey>telnet 10.1.14. 126

sekskeskskskskskekkeksiskskskskskskskorssioskokeskskskskskkersskoskeskeskskek

Rl-————- R1
R2—————— R2
R3————— R3
R4————— R4
Sl-——— sl
S2———— s2
S3———— s3

crl-———— clear line
cra————— clear line
cr3————— clear line
cr4————- clear line
csl———— clear line
cs2—————— clear line
cs3———— clear line

33
34
35
36
37
38
39

skekeskskeskskeskokskokskokskokskokskokskskskokskokskskskskskokskokskokskskskek
//telnet %] 10. 1. 14. 126, HILFH &350



Terminal-Server>crl
[confirm]
[OK]
Terminal-Server>
[/ “erl” M ATE IR M 33, XLk ER T Mg R
Terminal-Server>rl
Trying R1 (1.1.1.1, 2033)... Open

sekskeskskskskskekekssiskskskskskskskerssioskokskskskskskkersskokeskeskesksk

Rl-——————— R1 crl—— clear line 33
RO——————— R2 cr2————— clear line 34
R3—————- R3 cr3——— clear line 35
R4——————— R4 cr4————- clear line 36
) e — sl csl—— clear line 37
S2————— s2 cs2——~ clear line 38
S3—————— s3 cs3——— clear line 39

sekseskskskskskekkeksiskskskskskskskerssiskokskskskskskkekskskokskeskskek

R1>
SN “rl” dn e, WERMBL “R1>” B “Router>” &%, RWITTLAFH] RT B 7o 10
R BLLL NGO

Terminal-Server>rl

Trying R1 (1.1.1.1, 2033)...

% Connection refused by remote host

WHATJLIK “crl” @5, FOFAT “rl” fird

(4 LB 4: WKRE AT L i Ik 55 42 1 5 % b s A AT S

= Telnet 10.1.14.126

v Telnet 10.1.14.126

e Telnet 10.1.14.126

e Telnet 10.1.14.126

B 1-11 FT T2 A adis i A L2 o 7 1



FAPER (3D, T LAITIFAN [ 6 oy ol BB AL R 1, IR FRAT T T LAAE — B 3
SENL LRI B AN S b a AAZ ML T, i 1-11. 3R, —Gig s AR — &6t
DIV EGEH B

[3R7R Y S2h B b i B £ 6 ¥4, AU Windows HAFH telnet FLFF, o]
LI H SecureCRT 45 £l 43 fe, IXHEBpITIAE 523, 7 BRI

1.5 AKENE

AREENGT WA B v S AL 1 R ORI FH 2811 console HEATIE:, SKACE B h#%. W/
T AT R B g DU FE R AENSIE T telnet EFRACE B gy . B G AT e B i U
] e 5545, J7AEBRATTFIINC & 2 & 2 th a5 A bl AT T —EH I A BT .
x1-1 AT R4,
171 AFAAILA

IS 1EH

enable MR P e N AR AR X

configure terminal HENHC B AR

interface g0/0 HENT-IE LA A 422 A

ip address 172.16.0.1 255.255.0.0 | it &#: M ip Huhl:

no shutdown IR

line vty 0 4 BENEPI K vty 0 — vty 4

password CISCO Jic B 0

login P BN thds, 75250 T8 5%

exit B3 g

enable password CISCO e B BE AR A R 20, S AN

end JERZA BIEEI LS e N

show int g0/0 IR g0/0 F O 1fE B

hostname Terminal-Server [ g e

enable secret ccielab P T N BB IR 3 0, R T8

no ip domain—lookup % 1 #S ANE ] DNS i 25 # g AT = AL TP Huhik

logging synchronous % A E R R BT D, Pk s BTk
(E PN

no ip routing I P 2 1 % T e

ip default-gateway 10.1.14.254 e F 2% e ) A P BEI BT 14 I 5%

show line WoR B IPIRES

line 33 48 HEN 33-48 Zh gt

transport input all FOVFRTA P SGIEN2 4%

int loopbackO0 #E X loopback0 #:1

ip host R1 2033 1.1.1.1 A L1 LT ERGE AL

alias exec crl clear line 33 At A — N4

privilege exec level 0 clear line | #1fiy% clear line FISESCHN 0, 7EH ) BEAR
W n LT

banner motd CE S % A i R R B




F2H BHD[ERLRE

AT S T A A S R A B, TR R 4 o A T B A AR ) T0S, 0T
AN E S bR L2 xs 10S BAFEATRCE . 10S 24t T REMdr S, BB LA A4 REIRLF
W A I RE, AT A (RS B T 4 00— LU SRRt R iy 2

2.1 BEHIZSEIJTF0 10S &I

2.1.1 BAEAFJ[HEN

5 A e BIRR 25 RV, SE REAEANIR] 4 ()64 A B o % i 2 sibr B —5
FER &AL, R WL PC ML—FF, B #8143 CPU. IAF. BOOT ROM. [ pH s i 17 B
B MR, WOREY; ARV, BE A2 T NVRAM. FLASH DA S AP pEfE: 0. i
F 4 25 AN B 1 R
(1) CPU: "RibBREpTG, FOVFEHL—HE, 2 th#s s hRs S
(2) RAM/DRAM: WAF, M TAefIGm s B as R, . B, ARP R, PR HELE.
Gerp AL BARIAS . HRTECE . AT, RAM TR R 7 % el A I S
K

(3) FLASH: w¥#FR. nlgmfEr) ROM, I TF7usk sty 10S, FLASH (1) n 4 BREFE VIR
MIREET . T2 10S A B 48 % i o PSB85 o B E s TS, FLASH TN AN S
FK o FLASH 2 50KR, 3T AFZ A 10S A

(4)  NVRAM: HEZ) Pk RAM, JH-TA778086 t 2 IR0 B SCfF, % th #s BT i, NVRAM A Py 25
RIS -

(5) ROM: HUILAFffas, frfl 72Tl iR T 51 SR F FIRE AR ) 10S 4
H T2 WA A& ), ROM H 4R e T2 I A B s 4

(6) # (Interface): HTM&EEH:, B rhds w1 W2 U RIAN [A] (1) W9 288 A T3 4%
6

2.1.2 10S &

®Wiastm 3 O ERS, WEHEMHN 10S (Internetwork Operating System). Flif
ML B Windows —#F, 10S 2% thas iR, PralcE & 10S 58i). Cisco [ 10S
AT (BRA CLI, Command Line Interface), CLI A PHFRMIEEA TAERIL:
(1) W8 (User mode): M H HIKRE G Bl as PR . RS, Jovknt itk th#sidt
TR, vTCAE AW s B2 a .
(2) PR (Privilege mode): BJLARH % A ML E, MR n] DL A % 45 (0
fF R
* 2-1 HWHMwEmL

TR RRBYIIE(
[Crtl+A] B alohr 2l 24793k
[Crtl+E] B2 ehs Bl dr AT K2
[Crtl+P) (E [t D T4
[Crel+NY (E [V D BN —%&ms
[EsctF] FeARTTFE— 1]




[Esc+B] Hobn 5B —A i
[Crtl1+F]) JEHRHTE—A 7Bk
[Crt1+B] bR E % — AN BE
show running-config show version show startup-config
RAM NVRAM / FLASH Interface
wieRg (09 Y ’/

v
4 STREE M (running-config)
SRR (romning-confie) | owon | mms

EFE (£0/0. s0%)

(startup-config) (10S)
R %
A '}
) BRI \\

show ip arp
show memory show processes show flash show interface
show buffers show protocols

show stacks

K 2-1 “show” iy B s i) &5 s B

config terminal

BHlE [

show running-config

show startup-config

config memory

BT | NVRAM [~ > RAM

erase startup-config

" copy running-config
startup-config

copy startup-config tftp copy tftp startup-config

__copy running-config tftp|

TFTPARS 28 [

copy tftp running-config

K 2-2 PECE SIS

HAR A AAT, CLI 3R, FE MM IIRe, Wik 2-1, AR EA 1S LRI E B
At . 75 CLT Rl LAMEH “ show” fiv & B8 B A7 E 8% (1 RS [AB AR R 9045 5., il 2-1.
CLI N, FRATTAT AYE RS o i) & RS I HEA T D4 Skeont i el 2 EA T IO 25

AN % AR EATRCE S5, ) DUERCE CRAFEZE NVRAM 1, B R 28U 25 B33 h
T Ay, L@ TRTP R4S S0 Be B SO s eV BN b 6 b 88 () C SO ] LAAEAN [F)
(R LRI, Wshin K 2-2 B,

AR T0S 2 anpbE 2L, UL IRAT I 7T £l ik TRTP k45484t 10S £ 2T EHL L.
TSRS AL R, BRATATRE S AN OBEIR T 10S, 1 il thas oy FpL, wT L@ L TFTP
R AR 1 T0S HATIKAE . SRS I T B 28 1 2605, a] DA TR &



ROM ——| 5| 5 FBootStrap
FLASH —»|

TFTP —» In#I10S
ROM —»

NVRAM —»

TFTP —— IR E A
CONSOLE—»|

K 2-3  Bids R sl in S

Cisco HH#SIFHLG, *éf‘aﬁu“*/\ﬂﬂﬂ kL (Power On Self Test, POST), &
WrIE CPUL AT B8N 2 A7 1E Y, ek h as E N F WALt R . ] 2-3, Hob
Bk
(1) 4T ROM 5] 2R IN# (Bootstrap Loader), ‘& fl+HH AL BIOS R4,

Bootstrap < 10S %581 RAM 77
(2) 10S AT LAFHAEVF 2 M 5 (FLASH. TFTP Hie4s-#s Lol ROM 5D, i #s 5-48 10S mAg i) it

J¥, BTG E AR IR B L R A I B . BLE A AF A (configuration

register) &/ 16 £ (2 FEHD MFFFEds, 1K 4 782 B, AR EARERMAA

R FAE A 4R 10S, 13k 2-2. T4 10S Ak e an & 2-4 s

* 2-2 WEFASPETIME
W& A A7 A A (16 BEED il
0 1 Fil ROM A28,
1 %4 A\ ROM 73 2
2-F M FLASH 8% TETP 45 %% Jii )
0 /mesrenns \

\ &=/

2—F

h 4

startup-confl'g N\ Y:
Hboot systemfir
’i}.
< FLASHA 1057 >7

A A

oA\

Y
HTFTPAR % 5% 2 h 4 A 4 A 4

FLAE}H : ROM
(@H]RDM)G&TFTPM%:) %uﬂzm?) 6@%@@ C’i\ ?JJTED
Monitor 108 v
( MROMHR 5 5 )

Py
Lt il

v

K 2-4  BEEA AR 10S TR niiE




(3) Jn#k 10S F) RAM xR 10S JER461 1, oG hi s
(4) 7E NVRAM A xR HC & SO/, JFE AL E SO na 2] RAM HisqT .
(5) WIHAE NVRAM 4 $R BIEC & SO, it N setup BB A (HFR M AL E 6L,

2.1.3 CDP Y /48

CDP (Cisco Discovery Protocol) ThNJ& Cisco HH I, Zf# Cisco W45k %5 fig
e RIAHARI . HIEM A Cisco A& MM, CDP &E i B )2 1P, R AN IH] 11
W25 2B Cisco et mT LASRAFX 745 B . CDP P sl BRI IS B

2.2 LI 1:0L1 MEME 10S BAGS

1. SRIWHAY

AL, A el DUEE W TR
(1) BB H%E CLT (SR
(2) BB HEe CLT K FhgmiE a4
(3)  HEYREPK A1 10S ARG A
(1) ERBHENE GRS

2. LIRS

Kl 2-5 Sc 1R dh A

3. XKW

(O BE
Router>
Router>enable

Router#

Router#tdisable

Router>

// “Router” JeR§HI#s 14T, M “>7 ARREAEH P, “enable” fiy4 1 LAME % 4% M
MR BIR B, “disable” AT WIAHS, FERABUSIAT 3R h “87.

(2> PER2: “2” Al [Tab) SEMMER, ARG HE B th 28Ik ]

Router>enable

Router#clok

Translating “clok”...domain server (255.255. 255. 255)

(255. 255. 255. 255)

w3
N

®
L: P BRI BRI 4

B



Translating “clok”...domain server (255.255.255.255)

% Unknown command or computer name, or unable to find computer address

/ /A BRI T AR A A

Routerttcl?

clear clock

//H AU T A ETEEC N AT BT BL “el” TR AT fir 2

Routerticlock

% Incomplete command.

/ /8% AR i A A AN e A

Routerticlock ?

set Set the time and date

/BRI 27 F “clock” ZIAJBAT K, A5 AT BLREAN R S5 5L, an SRA I 25 4% 2t
A O ARGR ARSI B “clock” “FREFF kT4, MAZARSH “clock” i )1 fir & i 2
A

Routerticlock set ?

hh:mm:ss Current Time
Routerticlock set 11:36:00

% Incomplete command.
Routerticlock set 11:36:00 ?
<1-31> Day of the month

MONTH  Month of the year
Routerticlock set 11:36:00 12 ?
MONTH Month of the year
J/RAEZ AT <2 7 3B S, A5 T “clock” Ak
Routerticlock set 11:36:00 12 08

% Invalid input detected at ’~’ marker.
//HHEIRAN T ORI SEL I “T7 SRR RTRI T
Routerficlock set 11:36:00 12 august
% Incomplete command.
Router#ficlock set 11:36:00 12 august 2003
Routerttshow clock
11:36:03. 149 UTC Tue Aug 12 2003
// BRI E T B A I, Gl W R A 2 ), B A A SRR, fECLT T,
ATLVEBEAL ] “27 air &3R4 1A M A dldar&. Wk
Router# ?
Exec commands:
access—enable Create a temporary Access-List entry
access—profile Apply user—profile to interface
access—template Create a temporary Access—List entry
................................................... //jg T%g@%[pg’ ﬁt%{é‘ﬂ]&?’%ﬁ%ﬁﬁﬂj
erase Erase a filesystem
exit Exit from the EXEC



help Description of the interactive help system

—More—
[/ ZT BRI, 1% LY SRR T 4T, 1% U2k Y Bon B 08, Hofd g iR
Router#tdisable
Router>en
Router#
//AE CLT W, A 22 v AAE 5 1Y), AHRTHEE B8 s ZEReS X 7 13, ik
Routerttdis
% Ambiguous command:
Router#dis?
disable disconnect
J/AER “dis” ANgiR RS S DR Bt 2 0V X 40t “dis” AR “disable” &2
“disconnect”. #HINZ—"N7BE “a” FATLAX 4> T .

”

"dis

”

Router#tdisa
Router>en [Tab]
Router>enable
Routerticonf [Tab] t [Tab)
Router#iconfigure terminal
Router (config) #
//ATUMER [Tab) S8 BIIRAT B 258 i 2
(3)  PER3: 10S Stk 25 L a2 GeAr Kb
Router#tishow history
en
conf t
show history
dis
disable
enable
conf t
show history
// A BSR4
Routerfiterminal editing
/AL RAT T AR DiRe, SEBr BIXG2ERAM . B R A ehR Bl s s, L n] LU
IR 2-1 Mg s R 3hR
Routerfiterminal history size 50
/ /A ARG AR 1) I S fir S HsCh 50, BRIME Y 10
Routerfiterminal no editing
/A ESCH] terminal HOSmARLIRE, IR 2-1 B9 4B R AL
Routerfiterminal editing
(4) B4, FARI0S e
SCIERER R B thas L
Router>enable
Router#iconfigure terminal



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

// A LR B A A4 “R17, BB LR

R1(config)#enable password cisco

//UCL EXUET enable LA “cisco”, XA Z MBI E N BB LR 25 o
R1(config)#tinterface g0/0

J/VA EHEN BB R, XS T IR (5 0 ANMEFRE I ZE 0 M2, g5 A 0 TR ).
R1(config-if)#ip address 10.1.1.1 255.255.255.0

// A g DURKEE A BCE — > TP Huhk 10, 1. 1.1, #8924 255. 255. 255. 0
R1(config—if)#no shutdown

/ /A ETF IR CAIR I T, DRI A RO B 3% Eh 48 1R 25 A2 1 QAT

Rl (config-if)#exit

/AR B b — gk

R1(config)#tinterface s0/0/0

/A ERE N R, X BTN

R1(config-if)#ip address 10.12.12.1 255. 255. 255. 0

//CA B4 AT HE BLE — A TP Huht

R1(config—if)#no shutdown

//UA I REE N

R1(config-if)#tend (8 [Ctrl+ZD

// A b2l ARG R B R AR U

Rl#tcopy running—config startup—config

Destination filename [startup—config]?

Building configuration..

[OK]

// CL_EFE P AE T ARAT 2 NVRAM A, 35t 28 TP LI 252 B .

EHR R2 B tas b, AT DL B
Router>enable
Router#iconfigure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router (config)#hostname R2
R2 (config)#enable password cisco
R2 (config)#interface g0/0
R2 (config—if) #ip address 10.2.2.2 255.255.255.0
R2 (config—if) #no shutdown
R2(config-if)Hexit
R2 (config)#tinterface s0/0/0
R2 (config-if) #ip address 10.12.12.2 255. 255. 255. 0
R2 (config-if)#clock rate 128000
//R2 IX— i & DCE, 5 BEHL & N
R2 (config—if) #no shutdown
R2 (config—if) #tend

R2#copy running—config startup—config



Destination filename [startup—config]?
Building configuration..
[0K]

R2#ping 10.12.12.1
Type escape sequence to abort
Sending 5, 100-byte ICMP Echos to 10.1.14.126, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/4 ms
//MR2 ping R1 fJERATHEI0, AL ping i
(5)  BER5: &M “show” M4
R2#show version
Cisco I0S Software, 2800 Software (C2800NM-ADVENTERPRISEK9-M), Version 12.4(11)T1, RELEASE
SOFTWARE (fc5)
Technical Support: http://www. cisco. com/techsupport
Copyright (c) 1986-2007 by Cisco Systems, Inc.
Compiled Thu 25-Jan—-07 12:50 by prod rel team
// VA F 2 T0S IRRAAE B
ROM: System Bootstrap, Version 12.4(1r) [hqluong 1r], RELEASE SOFTWARE (fcl)
// VA 1S ROM F IR AR 1R
R2 uptime is 4 hours, 10 minutes //yI: E%HH%&E‘J%HLEWE
System returned to ROM by power-on //if s Ul JHANAY, Hlt: JT e AH 5)
System image file is “flash:c2800nm—adventerprisek9-mz. 124-11.T1.bin”

/A LB AT IEAEAE TR T0S 3044

Q1 LESN )
If you require further assistance please contact us by sending email to

export@cisco. com.

Cisco 2821 (revision 53.50) with 249856K/12288K bytes of memory.
/s PA R 7S . RAM K/ (249856K+12288K)
Processor board ID FHK1039FIFG //F#RZR%5

2 Gigabit Ethernet interfaces

4 Low-speed serial (sync/async) interfaces

1 Virtual Private Network (VPN) Module

[/ LR A L

DRAM configuration is 64 bits wide with parity enabled
239K bytes of non-volatile configuration memory.
62720K bytes of ATA CompactFlash (Read/Write)

//: LAl NVRAM, FLASH () K /ML

Configuration register is 0x2142

// VA b P A s A



R2#tshow running—config

Building configuration..

Current configuration : 1238 bytes

'

version 12.4

service timestamps debug datetime msec

service timestamps log datetime msec

no service password—encryption

!

hostname R2

........................ (A AE WS

// VA b SRR % R IEAE AR (R B SO (AP IE RAM D, Gl L B SO LA B L T4

R2#tishow startup—config

Building configuration..

Current configuration : 1238 bytes
!

version 12.4

//CA b S % ol NVRAM H 1) e S A

R2#tshow interface s0/0/0

Serial0/0/0 is up, line protocol is up //¥F: ZELIHPRE
Hardware is GT96K Serial
Internet address is 10.12.12.2/24 //¥E: ZFEOR) 1P Huht
MTU 1500 bytes, BW 128 Kbit, DLY 20000 usec

reliability 255/255, txload 1/255, rxload 1/255

J/VE: LB OMIU, A 5E JER . mlEErE. fEoh
Encapsulation HDLC, loopback not set //y: 332894 HDLC
Keepalive set (10 sec)

........................ (A4S WS

R2#show flash
CompactFlash directory:
File Length Name/status

1 41205996 ¢2800nm-adventerprisek9-mz.124-11.T1.bin
[41206060 bytes used, 23019216 available, 64225276 totall
62720K bytes of ATA CompactFlash (Read/Write)
//R7R T flash HAFTR T0S 1600, flash HECKAN, AT %50

R2#tshow controllers s0/0/0
Interface Serial0/0/0
Hardware is GT96K



DCE V. 35, clock rate 128000

idb at 0x4728A8C0, driver data structure at 0x4728CBEC
wic_info 0x4728D218

Physical Port 1, SCC Num 1

// 8 s0/0/0 #1104 v. 35 #5211, HOA DCE, CARCE 1 I 4

R2#tishow ip arp

Protocol Address Age (min) Hardware Addr Type Interface
Internet 172.16.0.2 - 0019.5566.6320 ARPA  GigabitEthernet0/0
Internet 172.16.0.100 3 000c.7650.df17 ARPA  GigabitEthernet0/0

// VA bR R AE I ARP 3R

2.3 I 2: BB XHHE2F0 10S B9&EH

1. LB

WA, e ] AR R B g
(1) #hG& TFTP R4S %11t
(2)  PARA O A L SO
(3)  HERZOE A 10S

2. LIRS

TFTP Server 81 R1-- R4

172.16.0.21 6%

PC1--PC4

Kl 2-6 S5 2 b

5l

3. LW
(1)  PBE 1. TFTP SERVER %Hf:1f)2e3E . U

55 TFIP Server

File Tools Help

2 SolarWinds.Net TFTP Server

5 svr

CATFTP-Root 172.16.0.100

2-7 TFTP Server T H

Tftp MRS B HAEH KT &4E, AHLL SolarWinds TFTP Server #4F M, &4 4km] LA
M http://solarwinds. net B Na. N5 238 )n, @iy, Wk 2-7. M [Filel




— [Configure) HITIFRCE G I, 1K 2-8, ¢ “TFTP Root Directory” &M, W
PLE B TFTP 3 H %k c:\tftp—root, TFTP Server B SRR AF IR Z H %, BN
ZH R RIRN . B 2-9, #E “Security” HEIN-EH, EE % TFTP nf LA
RIESCAE

55 IFIP Server Configuration g|
i ] Security ] Advanced 5 ecurity ] Auto-CIose] Log ]
| S j
= o
QK | Cancel | Help |

K 2-8 #%%& TFTP RS 25 10 - H 5%

55 TFTP Server Configuration

TFTF FRoot Directory Advanced S ecurity Auto-CIose] Log ]

The TFTP Server can be configured to allow receiving of files
only, tranzmitting of files only, or allow both, transmitting and
receiving.

" Receive only
" Transmit anly

(* Transmit and Receive files

QK | Cancel | Help |

K 2-9 Jii'E TFTP Server T LB R A 26 304

(2> BER2: Blhds A SR IP vk

HACHOR ST ATHA LN ) LR, WRASRME, WEHATEL M
Switch>enable
Switch#idelete flash:vlan. dat
Switch#terase startup—config

FLURAE PC ML L TP Hbtik >l 172, 16. 0. 100/16
R2 (config)#int g0/0
R2 (config—if)#no shutdown
R2(config-if)#ip address 172.16.0.2 255.255.0.0
R2(config—if) Hexit
// A EAE S A LK% G E TP thlik, /8 N
R2#ping 172.16.0. 100



Type escape sequence to abort
Sending 5, 100-byte ICMP Echos to 172.16.0.100, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/4 ms
//BRR M R2 F| PC (TFTP HR454%) 1) TP A3k
(3) YR 3. SAPECE SRR TRTP kg5 e
R2#copy running—config tftp:
//AENAE I IC B SCAE #0331 TETP ARk 554% 1
Address or name of remote host []? 172.16.0.100 //[n|% TFTP Hli4s#s ) IP Huhk
Destination filename [r2-confgl? //IZAL4, BRIARN “BH#842-confg”
I
1381 bytes copied in 0.452 secs (3055 bytes/sec)
/)& A R, 1381 Y, ATLAFE c: \tftp-root H % FHENZ M, &— el SCA S,
LA SR T, 1 FHAC AT I A% xCs tH 3R )
(4) PP 4. KM KWL RN &0 E SO
AT TETP JIR 55 46 0 IC B SCPFAR 2 BRAGT, FAT T4t vy LA ST S £ 23 & 11 o, 4RAT “ show
running-config” -4 W ARG E, 5L T P S HI A RN E, RGN BSOS
i,

(3R ) i K2 AE Windows 47 IR ZR 28 oim i 1 vh 2oL RS IICE, &5 “—more—" 4%
TR EACHINBRIX AT
(5)  HYRS5: FATACE 10S B TFTP [k g5 e
R2#show flash:
CompactFlash directory:
File Length Name/status
1 41205996 ¢2800nm—adventerprisek9—mz. 124-11. T1. bin
[41206060 bytes used, 23019216 available, 64225276 totall
62720K bytes of ATA CompactFlash (Read/Write)
//56#F flash 11 10S KA, A4 %%
R2#copy flash:c2800nm—adventerprisek9-mz. 124-11. T1. bin tftp:
//4E 10S #4321 TFTP Rk 554 -
Address or name of remote host []? 172.16.0.100 //[n|%F TFTP fk45#s 1) 1P Mkl
Destination filename [c2800nm-adventerprisek9-mz.124-11.T1.bin]?
/RS A o BROININ RIS SO 44 0 — R, ANEEUESCCE 4, BA 10S X4t T
10S IRAS . FRAESEAE R

//ET R LA ¢ \tftp-root H % FIEIZICfF.

2.4 5216 3: RGPk EFN 10S Bk E

1. LB

ALY, B T LR AR R
(1) RIEH A E = L 5§



(2)  PAEBH#sH 10S P20 B
2. SLIGFRID

Terminal Server

= .

-

sl
—
172.16.0.100116 I*

81 172.16.0.216

K 2-10 SZ& 3 R4 E

Router

3. XRPRE

(1) DI L. et has Bl E %
Router>enable
Router#iconfigure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router (config) #hostname R2
R2 (config) #tenable password 309nasfdndf12

//HOEECE A B WD AT RS, DL R A8

(2)  BER2: BldRHEEkE

R A BT EOFT TAL, S e A S, EPA% [Ctrl+Break] B ikt

H#s A sk 72, 2EA rommon 23, W1F:

System Bootstrap, Version 12.4(1r) [hqluong 1r], RELEASE SOFTWARE (fcl)

Copyright (c) 2005 by cisco Systems, Inc.

Initializing memory for ECC

c2821 processor with 262144 Kbytes of main memory
Main memory is configured to 64 bit mode with ECC enabled

Readonly ROMMON initialized

rommon 1>confreg 0x2142

/AL B W AF AR HE N 0x2142, IX 2 (A5 @ JT AL AN L NVRAM A (R RC &S0 .
rommon 2 > i

/A A B A B R A HEEAE] setup FLER, H [Ctr1+CY s HI% “n”,
B setup FEEC,

Router>enable

Routerticopy startup—config running—config

Destination filename [running—config]?

661 bytes copied in 0.625 secs

//AEBCE S NVRAM mh 5 DU RAM 1, E IR B AB D )
R2#configure terminal

R2 (config)#tenable password cisco

// VA EAEERS O B AR, iR R E A A I — A A B T .
R2 (config) #iconfig—register 0x2102

//CA F AT AR B P S A TE 5 (E 0x2102

R2 (config)#texit

R2#tcopy running—config startup—config



Destination filename [startup—config]?

Building configuration..

[0K]

R2#reload

[/UA RO ALE, R Hdy, A A e e

(3R ]) fEORAFICE T, TR EANEE s i M0 ——4TIF
(3) B3 HuEMIER flash i 10S, FATEKE 10S
R2#show flash:
CompactFlash directory:
File Length Name/status
1 41205996 ¢2800nm-adventerprisek9-mz. 124-11.T1.bin
[41206060 bytes used, 23019216 available, 64225276 total]
62720K bytes of ATA CompactFlash (Read/Write)
// B flash H#) 10S
R2#tidelete flash:c2800nm—adventerprisek9-mz. 124-11. T1. bin
Delete filename [c2800nm—adventerprisek9-mz.124-11.T1.bin]?
Delete flash:c2800nm-adventerprisek9-mz. 124-11.T1.bin? [confirm]
// VAL M flash () T0S, #5548l FLASH i) T0S Zkska 10S FH4% Ik

(38R ) iHHESATZP R W TAERAERM 10S, EA TR a8 L, v LAEHEAE
Fl “copy tftp flash” fiy% M TFTP 4545k 10S, X HERBAT N HAHIW 7Efi e £ .
BT M TFTP P&k & 10S, &7 LA Xmodem 7 iliid console KA 10S, #RifiiHT console
(R LR, AR KA.
(4) B 4. KK 10S

WA 10S D& ¢:\ TFTP-Root HX'F. #Riids KT 10S 5, JFHLK AZhHEA
rommon FETL .
rommon 2 > IP_ADDRESS=172.16.0. 2
rommon 3 > IP_SUBNET_MASK=255. 255. 0.0
rommon 4 > DEFAULT_GATEWAY=172. 16. 0. 100
rommon 5 > TFTP_SERVER=172. 16. 0. 100
rommon 6 > TFTP_FILE=c2800nm-adventerprisek9-mz. 124-11. T1. bin
//ERSE T0S, FEERCE AR A, TEUEEHAR TP Mk, HERGAE. TR s A
TETP R 55 s A2 W] — W B, AT ZEM K, H2EAf AR EZME, Pl
DEFAULT_GATEWAY #]FLHuF5 17 T TFTP JIR45#% . HVEERRA KA.,

rommon 8 > tftpdnld
//IFER N tftp PR T0S
IP_ADDRESS: 172.16.0.2
TP_SUBNET_MASK: 255.255.0.0
DEFAULT GATEWAY: 172.16. 0. 100
TFTP_SERVER: 172. 16. 0. 100
TFTP FILE: ¢2800nm—adventerprisek9-mz. 124-11. T1. bin
TFTP_VERBOSE: Progress



TFTP_RETRY COUNT: 18
TFTP_TIMEOUT: 7200
TETP _CHECKSUM: Yes
TFTP_MACADDR: 00:19:55:66:63:20
GE PORT: Gigabit Ethernet 0
GE SPEED MODE: Auto

Invoke this command for disaster recovery only.

WARNING: all existing data in all partitions on flash will be lost!

Do you wish to continue? y/n: [n]: vy

J/IAE “y” TFUE M tftp M43 LR 10S, MR¥E 10S fK/N, 3% 75 Z -+ JLarh

Receiving c2800nm—adventerprisek9-mz. 124-11. T1. bin from
172.16.0.100 P! bt

(BEAbAE g )

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrm

File reception completed.

Validating checksum.

Copying file ¢2800nm-adventerprisek9-mz. 124-11.T1.bin to flash.
Eeeeceeeceeceeceececeeceeceeceeeceeceeceeceeceeceeeceeceeceeceeceeee

/N tEtp RGN T 10S J5, TR .

rommon 9 > 1

/ /R %

2.5 SCI§ 4:CDP

1. EE/
T AL, e ] LR W R Re
(1) 4k CDP 2 )
(2) B CDP HIlL &
2. KRN

&

s0/0/0

s0/0/0

i
g0/0

Kl 2-11 S5 4 bl

3. XBDPRE

(D B TN
R1(config)#int g0/0
R1(config-if)#no shutdown
R1(config-if)#int s0/0/0
R1(config—if)#no shutdown



R2 (config)#int g0/0
R2 (config—if)#no shutdown
R2 (config—-if)#int s0/0/0
R2 (config—if) #no shutdown
R2 (config-if)#clock rate 128000
/ /A ETEST I % e st 1) B R &AM 1, T BRI A 3L ST R A7 3 Ut 2 T IR .
(2> D, K P RLE
Rl#tshow cdp
Global CDP information: Global CDP information:
Sending CDP packets every 60 seconds
Sending a holdtime value of 180 seconds
Sending CDPv2 advertisements is enabled
//BRINES CDP JZIBAT I, R 60 B I KRIE cdp R AIEH CDP VR, 4B ke i
17 180 #

Rl#tshow cdp interface
GigabitEthernet0/0 is up, line protocol is up
Encapsulation ARPA
Sending CDP packets every 60 seconds
Holdtime is 180 seconds
GigabitEthernet0/1 is administratively down, line protocol is down
Encapsulation ARPA
Sending CDP packets every 60 seconds
Holdtime is 180 seconds
Serial0/0/0 is down, line protocol is down
Encapsulation HDLC
Sending CDP packets every 60 seconds
Holdtime is 180 seconds
Serial0/0/1 is administratively down, line protocol is down
Encapsulation HDLC
Sending CDP packets every 60 seconds
Holdtime is 180 seconds
/ /AL B RAEMR L 113247 CDP il
(3)  BYR3: i CDP 4K
Rl#tshow cdp neighbors

Device ID Local Intrfce Holdtme Capability Platform Port ID
R2 Ser 0/0/0 137 RSI 2821 Ser 0/0/0
S1 Gig 0/0 172 ST WS-C3560- Fas 0/1

//CA EBIRRL B A A P R2 A1 S1.“Device ID"FRABEHI N4 ;“Local Intrfce”
W] R1 D ZE VRN &R, TERE R AR, “Holdtme” FRWCHIAR i &%) CDP
T RIS TE], SR BT 5 “Capability ” R BHAR JE BT A %, 25— AT Capability Codes
X5 AT T U “Platform” $88A T A0 AR5 “Port ID” $8H] T R1 J&iEHX)
J7 RN O L



Rl#tshow cdp entry R2

Device ID: R2

Entry address(es):

Platform: Cisco 2821, Capabilities: Router Switch IGMP
Interface: Serial0/0/0, Port ID (outgoing port): Serial0/0/0
Holdtime : 158 sec

Version :

Cisco IOS Software, 2800 Software (C2800NM-ADVENTERPRISEK9-M), Version 12.4(11)T1, RELEASE
SOFTWARE (fc5)

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

Copyright (c) 1986-2007 by Cisco Systems, Inc

Compiled Thu 25-Jan—-07 12:50 by prod rel team

advertisement version: 2

VTP Management Domain: '’

//VA B BIRARE RS HIVEARAE K, FL A AT LARIIE &L ) TOS JlAs

Rl#iclear cdp table
/ /5 CDP &
(4 P4 X, J3 CDP; %% CDP 244
R1(config)#int g0/0
R1(config-if)#no cdp enable
// A EJRAE g0/0 #5170 EOGH cdp, HiAthd 1345247 CDP
Rl (config-if)#exit
R1(config)#no cdp run [/ VA ESREAE R B 28 F G edp

R1(config)#cdp run //EFEAN B gs LTI edp
R1(config)#cdp timer 30 / /% CDP 1 L R N TR 24 30 5
R1(config)#tcdp holdtime 120
// %% CDP H LK) holdtime Dy 120 B, X5 e 2% o 4 A% ¥ CDP i BUs # PR B 120 5
Rl#tshow cdp
Global CDP information:
Sending CDP packets every 30 seconds
Sending a holdtime value of 120 seconds

Sending CDPv2 advertisements is enabled

2.6 RENG
I T B SRS, A T CLT Fri iy JURIRE, & Al iR i & 10S A4
Ay AR L EA A A I IEAR VIR i 2 A4 T A B SR A &
2, 10S & MAMKE . & 2-3 EATHILK 2.

At
Kkl
BTG



* 2-3 AREMAILL

T4 1EH
clock set T I 2% RIS [A]
show clock S 7 R A RIS [R]
show history R A

terminal no editing

IS CLI 4 %E D) he

terminal editing

T CLI Mg Thag

terminal history size 50

LEVES s LY

copy running—config startup—config

FER A I ECE SO ORAT 21 NVRAM H

clock rate 128000

Jic & A 1L s b (DCE i)

show version

SRS HH A T0S A Z5E

show running-config 7R WA TG SR
show startup—config Y27 NVRAM A [ fc & SC A
show interface s0/0/0 WRENRER

show flash IR flash 5 R
show controllers s0/0/0 WoR s0/0/0 FIFE I HE B
show ip arp BN g arp £

copy running—config tftp

AR E SO VLB tftp g5 d b

copy tftp running—config

I tftp g5 ae FAORCE SCOEHE DURIA A7

copy
flash:c2800nm—adventerprisek9-mz. 124-1

1. T1.bin tftp

&2 flash Hi#) 10S # D13 tftp Hr4s4% 1

confreg 0x2142

7t rommon & QI B A7 A7 4 (E

1

& rommon L N T i % 4%

copy startup—config running—-config

1 NVRAM HP (R E B SO 4 DL B N A7 rp

config-register 0x2102 B S 25 A7 A E
reload A 5 2
delete TER flash 9 10S

flash:c2800nm—adventerprisek9-mz. 124-1
1.T1. bin

copy tftp flash

M tftp fgs#s LF% DL 10S 3 flash

tftpdnld

rommon IR, M tftp Hgs#% Rk 10S

show cdp

7R CDP 124715 B

show cdp interface

7R CDP 7EAR- 35 IS AT 1 DL

show cdp neighbors

Y7 CDP 4B = KL

show cdp entry R2

Yo CDP ABJE R2 IV E4N{5 B

clear cdp table 15 % CDP 4B Ji %
no cdp enable B0 < ChP
no cdp run/ cdp run A/ T FH 3/ i i 2 11) CDP

cdp timer 30

CDP %f 30 FhAik—Ix

cdp holdtime 120

B4R JE b AV £ A% I CDP Y BARER 120 Fb




FIE BASKH

e By 0 B T 4 K B R BTN RS o B T A A B B I G A R TR, A B B AT LA
LT AT VAL s T B B R, XU A . ARSI A E S TR
(2 A, (HR s g oy i s N WM IR, VR APk
LWL ] o AT A IR E, RN DUG R 8 A5 1 5E S

3.1 B H SRARH

3.1.1 BSHHANEE

6 S8R R BRI, Be/EB HE (routing table) WHETFRAIN MMk . M rhuet
BE/ N L B7 Y G < VA QEE

(1) HIEMZ: Hhes AR H ORS00 M 4% 1%

(2)  FSEH: BT3Bt 0 %

(3)  FAEMH: BB (routing protocol) ZhARE: LI

FRAS I I R ANRE SN S 28 4 3, IS R AR AR, B E L AT T
AR s SR TR AS R AN S o I 1 2% K 22 16 CPU I RAM 9, AR | 2R B (5 5 o 4
SR H 22 4 1 2 SR B I 285 110 - 0 ko B B AR B O 1 O B A, AR 2 ol T R A i
Mo fE—/ NI, AR b, UM E S & s B

BB FRAS B 24 “ip route”, A MMl F:
ip route HEIMZ G { MacHb | 80}
#i]F: ip route 192.168.1.0 255.255.255.0 s0/0
f]F: ip route 192.168.1.0 255.255.255.0 12.12.12.2

TESFRAS G I, a0 RBE S p B S I BER ( 0 PPP B8RS ), SR M G kLA
B CVHE AT LR s AR T G SR I 22 B U e (B I (I IR ), D 3L BRI S
BIRfE: ip route 192.168.1.0 255.255.255.0 f0/0 .

[37R) A1 10S iRAY, FH ip route 192.168.1.0 255.255.255.0 £0/0 i, %%
W EH TAE, SRIMIXE/CEE ARP [113h57, BNAERHZER.

fEg s b, ATRMEH] “show ip route” fr A& M L. WIF:

Rl#tshow ip route
Codes: C - connected, S — static, I — IGRP, R — RIP, M — mobile, B - BGP

D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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, E — EGP

i - IS-IS, 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 172.16.0.0/16 [120/2] via 10.1.0.2, 00:00:21, Serial0/0



[120/2] via 10.3.0.2, 00:00:06, Serial0/1
10.0.0.0/16 is subnetted, 4 subnets
R 10.2.0.0 [120/1] via 10.1.0.2, 00:00:21, Serial0/0
C 10.3.0.0 is directly connected, Serial0/1
C 10.1.0.0 is directly connected, Serial0/0
R
C

10.4.0.0 [120/1] via 10.3.0.2, 00:00:06, Serial0/1
192.168.1.0/24 is directly connected, FastEthernet0/0
FEfH P, SR R A H A AR S, . “C” A EIEMSZ, “S” AEFAEKH.
DL B A N RIS o], “R” RORX 4 A “RIP” PRS2 I3 3001 “10.2.0.07 &
HE M4, “[120/1]7 24P (Administrative Distance , AD) / JE&E{H (Metric);
“via 10.1.0. 27 JESRFNIE H KM ZS A — B s 6 TP Huhk; “00:00:217 JEfai s i
WL — AN % th BIILAE QI R s “Serials 0/07 fEFREIE T —BERN AFBAN GG 11 H 2o

[EARZE S]] SR (AD): ARRF/RE BT SR, & o7 Be 2 gtk yg 7l — ik
t, Bln: — M H S EIR “10.2.0.0/247 W HH, ALK E RIP, WATLLEFA
5 o AR AR SRAT I % i T BRI [F] ) A2 2008 H s, b TR BIEA I, 1
ERLEE BN AR IR o 3R 3=1 Sl ik 5 b it B SR 1510 5% bl (P BROVE BB 2 o % ph 3R 2
P (RN U0 T B P T SRR P ey, SR R I BEEE O 1, BRI RN S At
G TILAL %

* 3-1 Bt PR BN B

B B P EPIEE B
BN 0
HA I 1
A1 BGP 20
P ¥ EIGRP 90
IGRP 100
OSPF 110
RIP 120
41 EIGRP 170
PN B BGP 200

[EARZR] LEME Metric): He— AN P sCA B H ML i g AR k. 24—
A 2 AR AR BRI — HI RIS, % e DS s 2O W L (K — 25 R e R E TR
g dRE, B PSSR AT NG IR R, R IXAME R
A AL o FERARN, IX AR o SR AN PR e DS SCRERARLIK iR e A —HE 1,
FIT LAANTA] 0 6 oy 806 6 L R S EE R B TT RE AN —FER o BAKTE S LISt s R 215

3.1.2 BNARRH T 4B

PV B BRI L, ST B A AR SR T WU R RS B RIA B I 2 (0 2 AR this, S
SRR o BRIARG il S AEAFR M2, (Stub network, HVEAT—ANH ML) Fffi
o il 3-1, KPR ALKMNEE] Internet bR —ANHE O, R al LIZE R2 _ERCE BRIA
Hi. #44: ip route 0.0.0.0 0.0.0.0 { P&kl | &0 }
f5]F: ip route 0.0.0.0 0.0.0.0 s0/0
#]F: ip route 0.0.0.0 0.0.0.0 12.12.12.2



N

Internet

/s

Kl 3-1 BEMZE (Stub network)

3.1.83 ip classless

192.168.12.024 e 10.2.2.0/24

10.1.1.0124 _____’____
s0/0/0
R1

s0/0/0 R2

3-2 ip classless 7~

3-2 F, RAE R LECE TEAM M. ip route 0.0.0.0 0.0.0.0 s0/0/0, Rl
A 2 AT RE 10. 2. 2. 0/24 WZSTREE M s0/0/0 Bl kb th 222 X HUR T AT
T “ip classless” %o WHRPATT “ip classless” w2 (Efp FIXEERIME), W%
P A AEAEBR AR FH A 0 5 28 v A AS 21 5L A % el (10 2500 Ao o RO B o Rt

WRPATT “no ip classless” w4, Mk H#s A7 — ML I — 1 4% i
P A AN B OO ANE % W ZS A1 W % e, X R AE AR BRI e, Bk %
TR — T MBI EA S B BOAR hR%. B 3-2%, $UTT “noipclassless” Ji,
T RL e 45 10.0.0.0 (7 10. 1. 1. 0/24 GXZ2EHEK D, Pk R % sl s 3)
5 10.2.2.0/24 7 WIS AL A 2 BROA B eh AT 06 o AR A SR HOH L e R IA
20.2.2.0/24, BUOABEHSHERA, B2 R BEAAAEAT 20. 0. 0. 0 MK HH

3.2 SCIS 1:EASEKH

1. LB

I A, W ] LR R R fg
(D HHERMS
(2)  ip route fyAHIfd
(3)  HRYET K IEHNC & F S

2. LIRS

2.2.2.2/24
192.168.23.0/24
192.168.12.0/24 3.3.3.3/24
1.1.1.1/24 1 > 0 s

S0/0/0 " so/0/0 " SO/0/1 s0/0/1 T pa
R1

K 3-3 Szi% 1. SEu 2 SR E



3. LW

FATEAEF 1. 1.1.0/24, 2.2.2.0/24. 3.3.3.0/24 W% [a) GEMS I HIEL -
(1) P 1: EXE Ay LRCE 1P Hubk. fRUE EDESERE &b
R1(config)#int loopback0
R1(config-if)#ip address 1.1.1.1 255. 255. 255.0
R1(config)#int s0/0/0
R1(config-if)#ip address 192.168.12.1 255. 255. 255.0
R1(config—if)#no shutdown

R2 (config)#int loopback0

R2 (config—if) #ip address 2.2.2.2 255. 255.255.0

R2 (config) #int s0/0/0

R2 (config-if)#clock rate 128000

R2 (config-if)#ip address 192.168.12.2 255.255. 255.0
R2 (config—if) #no shutdown

R2 (config)#int s0/0/1

R2 (config-if)#clock rate 128000

R2 (config-if)#ip address 192.168. 23.2 255. 255. 255.0
R2 (config—if) #no shutdown

R3(config)#int loopback0
R3(config-if)#ip address 3.3.3.3 255.255.255.0
R3(config)#int s0/0/1
R3(config-if)#ip address 192.168. 23.3 255. 255. 255.0
R3(config-if)#no shutdown
(2) 2. Rl FEEHAKH
R1(config)#ip route 2.2.2.0 255.255.255.0 s0/0/0
[/ R TER, s0/0/0 /2 fix) s RS, HERENVIZE RL_ERY s0/0/0 #:1
R1(config)#ip route 3.3.3.0 255.255.255.0 192. 168. 12. 2
//F—BkA 1P Mk, 192.168.12. 2 & R2 L1 TP ikt
(3)  DUE3. R2 LME AR
R2 (config)#ip route 1.1.1.0 255.255.255.0 s0/0/0
R2 (config)#ip route 3.3.3.0 255.255.255.0 s0/0/1
(4) B4 R3 FECEEHAKH
R3(config)#ip route 1.1.1.0 255.255.255.0 s0/0/1
R3(config)#ip route 2.2.2.0 255.255.255.0 s0/0/1
4. LR
(1)  #RIL. R2. R3 L& FEKE
Rl#tshow 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-1IS, 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, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets

S 2.2.2.0 is directly connected, Serial0/0/0
3.0.0.0/24 is subnetted, 1 subnets

S 3.3.3.0 [1/0] via 192.168.12.2

R2#tshow 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-1IS, 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, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

S 1.1.1.0 is directly connected, Serial0/0/0
2.0.0.0/24 is subnetted, 1 subnets

C 2.2.2.0 is directly connected, LoopbackO
3.0.0.0/24 is subnetted, 1 subnets

S 3.3.3.0 is directly connected, Serial0/0/1

C 192. 168.23.0/24 is directly connected, Serial0/0/1

R3#tshow ip route

Codes: C - connected, S — static, R — RIP, M — mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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-1IS, 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

1.0.0.0/24 is subnetted, 1 subnets

S 1.1.1.0 is directly connected, Serial0/0/1
2.0.0.0/24 is subnetted, 1 subnets
S 2.2.2.0 is directly connected, Serial0/0/1

3.0.0.0/24 is subnetted, 1 subnets



C 3.3.3.0 is directly connected, LoopbackO

C 192. 168.23.0/24 is directly connected, Serial0/0/1
(2)  NBHEMASIIFAEIL ping FAMLES di#s PRI .

Rl#ping

[/ ARSI ping drd, SEVFRATIAE 2 S5

Protocol [ip]:

Target IP address: 2.2.2.2 // 5 ¥r 1P Huhik

Repeat count [5]: // RIEW) ping IREX
Datagram size [100]: //ping FLIF RN
Timeout in seconds [2]: / /BT IS TA)

Extended commands [n]: y /AR w4
Source address or interface: 1.1.1.1 / /5 TP ikt

Type of service [0]:

Set DF bit in IP header? [no]:

Validate reply data? [no]:

Data pattern [0xABCD]:

Loose, Strict, Record, Timestamp, Verbosel[none]:

Sweep range of sizes [n]:

Type escape sequence to abort

Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Packet sent with a source address of 1.1.1.1

Success rate is 100 percent (5/5), round—-trip min/avg/max = 12/14/16 ms
// L LV AN R1 ) Toopback0 R A ping i R2 _[ff) loopback0. tHA] DL E A H iy 2 :
Rl#tping 2. 2. 2.2 source loopback 0

Type escape sequence to abort

Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Packet sent with a source address of 1.1.1.1

Success rate is 100 percent (5/5), round—-trip min/avg/max = 12/14/16 ms

R2#ping 1.1.1.1 source loopback 0
R2#ping 3. 3. 3.3 source loopback 0
//M R2 1) loopback0 NiZ "] LA ping i R1 F1 R3 ] lopback0 %1,

R3#tping 1.1.1.1 source loopback 0
R3#tping 2. 2. 2.2 source loopback 0
// M R3 ] 1loopbackO 8 1Z A BL ping i R1 F1 R2 f#) lopback0 #%171.

[#&7]1 B Rl 1 loopback0 H DL ping i R3 ] loopback0, ¥ 24 it
192. 168.23.0/24 W&%, (HZLE R1 EIRAIFEARAWRDN 192. 168. 23. 0/24 1% H . 2 a4
KA OB S th R 1), IF B2 —Bb— Bt pl i i, g4 138l A R1
i) Loopback0 M ping R3 ffJ loopback0 I, IPEHH A AUEIP 1. 1. 1.1, HHI TP 4 3. 3. 3. 3.
R1 B s ot , Bintgiks) 7 R2; R2 hssth Ak % (3.3.3.0/24 D,



AR & F] T R3: R3 ANTEIXE EIERK tHo R3 WM R1 EHE WREAT SR 7
(3)  MR1 Eping 2.2.2.2. MRl I ping 3.3.3.3

Rl#tping 2.2.2.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round—-trip min/avg/max = 12/14/16 ms
//FJ LA ping it

Rl#tping 3.3.3.3

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:

Success rate is 0 percent (0/5)

//VA LT ping 3, JEURAE T ping dr-& 0, QERATR UL L, W R ¥ #3481 s0/0/0
I TP Hbhk (192. 168. 12, 1) £y TP Bfi il 1P Huhik 1. R3 LW RT ¥t (i,
B2 K e 192,168, 12. 1 f), AR T R3 ¥&H 192. 168. 12. 0/24 W, #da kR
Eo AT HRBMRL 27 R3 5, JCVRIR[FI R

3.3 5218 2: BRI\ E&H

1. LB

ALY, B T LR AR R
(D B &
(2)  BRAB KA E

2. LIRS
K 3-3.

3. LW

FESZEG 1 6 FabAT S5 2,
(1) B8 1. RI. R3 MR H AR
R1(config)#no ip route 2.2.2.0 255.255.255.0 Serial0/0/0
//EMIBR S AR R AT AR I no B m]
R1(config)#no ip route 3.3.3.0 255.255.255.0 192.168. 12. 2

R3(config)#no ip route 1.1.1.0 255.255.255.0 Serial0/0/1
R3(config)#no ip route 2.2.2.0 255.255.255.0 Serial0/0/1
(2) BB 2: R1. R3 _LEEBRINEH
R1(config)#ip route 0.0.0.0 0.0.0.0 s0/0/0
R3(config)#ip route 0.0.0.0 0.0.0.0 s0/0/1
4. KA
B AR R EI T ping JLAdEE I as IER I T o 35 e LU AN 3856 ping 45 R,



Ao A SN o

3.4 3518 3:ip classless

1. SRIWHAY

ARSI, e LR W R R
(1) ip classless fig 2 & X
(2) ME ip classless

2. LIRS

192.168.12124
10 2.2.0124

10.1.1.0124
S == e, —
R1

s0/0/0  s0/0/0

Kl 3-4 SEI 3 R

5l

3. XBTE

(1) BIB1:. $4T “ip classless”
R1(config)#interface Loopback0
R1(config-if)#ip address 10.1.1.1 255.255.255.0
R1(config)#interface Serial0/0/0
R1(config—if)#no shutdown
Rl (config-if)#ip address 192.168.12.1 255. 255. 255.0
R1(config)#ip classless
R1(config)#ip route 0.0.0.0 0.0.0.0 Serial0/0/0
//UAETRATECE T BN s FIRFTIF “ip classless”, BRAGLZFTIFH.

R2 (config)#interface Loopback0

R2 (config—if) #ip address 10.2.2.2 255.255.255.0

R2 (config)#interface Serial0/0/0

R1(config—if)#no shutdown

R2 (config-if) #ip address 192.168.12.2 255. 255. 255.0

R2 (config-if)#clock rate 128000

R1(config)#ip classless

R2(config)#ip route 10.1.1.0 255.255.255.0 Serial0/0/0

MM R1 ping R2 9 loopback0 #2111

Rl#tping 10.2.2.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 10.2.2.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round—-trip min/avg/max = 12/13/16 ms

A LA ping 18



(2> FHB2. $4T “no ip classless”
R1(config)#no ip cef
// KW ip cef, BiibsgmFA 100k, CEF

R1(config)#no ip classless

Rl#tping 10.2.2.2

Type escape sequence to abort

Sending 5, 100-byte ICMP Echos to 10.2.2.2, timeout is 2 seconds:

Success rate is 0 percent (0/5)

A LLE B Rl BARAAAEBOAM H, AGERT Ll ping i R2 Y loopback0 $£1.

3.5 RE/NG

AT T HASHMECE 5, S BORTR L, (EE R At A IC B A — 2 T
Mo TATRAE T B iR IV E G J7 i LR R P 2% 7 BUIR 25 3o BRI e W Tk I 2%
AT R AT Internet 34 SR i @10 H 2T E . 38 3-2 AR NI A4

R 3-2 AFEAAILE

T4 1EH
ip route B B A I th
show ip route BEMHR
ip classless/ no ip classless T/ a2 h T Ee
ping 2.2.2.2 source loopback 0 ¥ e P 2547 ping 3k




E4E RIP

A B A5 B i) i e P ORI B BRI th P08 RIP (Routing Information
Protocols, ¥ H{E RIS AT ) V2 I EE & n) S 2K tH il RIP 2ok /N LI 28 A BE 1
THR, RS SEBMSCRR i e o >0 B b BB A ORI, o T 22 )

4.1 RIP #Bh&

RIP /& H Xerox 7£ 70 FEARTF R, e W)@ AE RFC1058 H o RIP FH P P £ 40 €0 A% i B -
SORTAIE K, BN RIP DIRER % th 2 BR SO0 N BERE 30 #2R] ] UDP 520 i 1 [n) 5 L%
I 48R T #E (RIP v1) BRZLHE (RIP v2) % B Br. DRI iEs ph 2 AN 3 I 48 1 4 SRy i 400
B h BT AE P2 AL RS, K T EUN SSRGS IR o R TR Gl ER
RIP SRHIACE 3 #). dEthidt . & U RBe S INEHT . MITHI 5 AP R g 5 4 i 2R
o

RIP FIRSLor R RUAS 1 FRRAS 20 ANRRERRCA 1 BRRRCA 2, #5H2 T 1 AR AL«

ST B0 1R 2 R PR

{8 k%L (Hop Count) 4E B HHH
BRI % b 5T A A 30 Fbs
EHEEE (AD) A 120,
SRR B s

B RBRECH 15 Bk;

R IR, BRIA 4 4%, BK 6 5%

. ¥ UDP520 ity I 34T i ki 5 8T

I RIPv1 A RIPv2 X AITEE 4-1,

PN e O W

% 4-1 RIPv1 0 RIPv2 HIX 5

RIPv1 RIPv2

T 2% £H S T R TR AN A T A R T % P S T R S R R A A S

2N PEALIH SCFI MD5 AIE

A3 FF VLSM 1 CIDR S 4 VLSM 1 CIDR

KA FE S KA (224.0.0.9) HH

H2 (Classful) E& il TR (Classless) B HITMY
4.2 RIPv1

4.2.1 £ 1: RIPvI ARE

1. X H

T A S5 ] LR

(1) 7EE a5 3h RIPvL B HiERE

(2) JAHZ5 BP0, I Ha s W
(3) BEffEE IR X

(4) EFFPR RIPvL Bt U 615 E



2. ¥hiMEM
SEI AN W 4-1 Fios.

192.168.12.024

Lod:1.1.1.1724
000

s0/00

3. XKL
(1) PER 1. FE Hh# R
R1(config)#router rip
R1 (config-router) #version
R1 (config-router) #network
R1 (config-router) #network
(2) DUR2: WOE M % R2
R2 (config) #router rip
R2 (config-router) #version
R2 (config-router) #network
R2 (config-router) #network
(3) 3. WA RS
R3 (config) #router rip
R3 (config-router) #tversion
R3 (config-router) #network
R3 (config-router) #network
(4) DYR 4. WE A R4
R4 (config) #router rip
R4 (config-router) #version
R4 (config-router) #network

4. LA
(1) show ip route
A KRR B R,

Rl#show ip route

Codes: C - connected, S - static,

192.168.23.024 192.168.34.024
Lod:d. 4.4.4724

K 4-1 RIPv1 [RJEACH &

1. 0.
192.

192.
192.

192.
192.

1

192.
R4 (config-router) #network 4. 0.

0.0

168.

168
168

168
168

168.

0.0

//JA %) RIP #H L
//HCE RIP A 1
/ /55 ) 4%
12.0
.12.0
.23.0
.23.0
.34.0
34.0

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, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets
1.1.1.0 is directly connected, Loopback0
4.0.0.0/8 [120/3] via 192.168.12.2, 00:00:03, Serial0/0/0
192. 168. 23.0/24 [120/1] via 192.168.12.2, 00:00:03, Serial0/0/0
192. 168. 34. 0/24 [120/2] via 192.168.12.2, 00:00:03, Serial0/0/0
DA bt WKt 2% R1 22307 3 4 RIP % ih, Hopihi4cH “R4.0.0.0/8 [120/3]
via 192.168.12.2, 00:00:03, Serial0/0/0” & XU
@ R: Bh4 HZE Rt RIP Bt PS>k (15
@ 4.0.0.0/8: HIp s,
(® 120: RIP it b BRIE BEEE 2 5
@ 3: FEEAfH, BRI R1 BARZE 4.0.0.0/8 LR 3 Bk:
® 192.168.12.2: F—BkHuhk;
® 00:00:03: P F—UCEHTILA 27 (30-3) Fb;
@ Serial0/0/0: HtiZi th4s H AR s 4 1 .
() s 3 5 12 3 v 4% H RS SE RT LUE B, RIPV i SEAE 181 W5 JEL
(2) show ip protocols
Zin A AA IP i Ui B S5 R

Rl#show ip protocols

o~ =™ "™ O

CEH=Y |
“/17 JE R B ARTERE, AR N

Routing Protocol is “rip”
// ¥t ds EIEAT R H PO RTP

Outgoing update filter list for all interfaces is not set
//AELTT ) B BRI AR

Incoming update filter list for all interfaces is not set
//AENTT ) LA BRI AR

Sending updates every 30 seconds, next due in 23 seconds

//HE AR 30 B, BEES R UCE A A 23 7

(=]
KT BB E 2, RIP 23 DL 15% ) 5% 25 325 B BT, WIS o A 325 B BT 14 ) 309 /ey 3 L
25.5-30 ¥,

Invalid after 180 seconds, hold down 180, flushed after 240
//invalid after: P{rI4%H WAL 180 b peG R H, WPbric A IERK

[HARZ ]
B bR ac A Jo K B i 4% H 2R s :

R 4.0.0.0/8 is possibly down, routing via 192.168.12.2, Serial0/0/0

A UIE AR 22 07 AT b 4% B 3R AN TG, e 4 1 b hndE 4422 UDP520 i 1)



ACL, &b hnbds ¥ E hy il shde 1145,

//hold down: FWHITHI 2 R] Y 180 Fb
//flushed after: 4k B UNRLE 240 FLIE A BRI TEHT, JU) A B H 26 oM sk b i b 4% H

[$27~1
AT LI kR T ) o A R R A L AN T S 4L
R1(config-router)#timers basic update invalid holddown flushed

Redistributing: rip
// BT RIP HpSL, A H e M E S Ak sk
Default version control: send version 1, receive version 1

/ERANIIERRAS 1 (e ST, HCARRR 1 () % ey S

Interface Send Recv Triggered RIP Key—chain
Serial0/0/0 1 1
Loopback0 1 1

//VA L ZAT SR TIEAT RIP AR 1, UK AT DAHSCRT A ¥ RTP i ph ST O R A
Automatic network summarization is in effect

//RIP i g BRI T F S B D fE
Maximum path: 4

//RTP B P AT LASZ Ry 4 4550 A, ek 6 %

[5¢7:1
A DL IR T A KA 25 RTP 8% e BB A5 B A2 1) 4 5

Rl (config-router)tmaximum—paths number—-paths

Routing for Networks:
1.0.0.0
192.168. 12.0
// A B = AT W] RIP 38 4 1) 9 2%
Routing Information Sources:
Gateway Distance Last Update
192.168. 12. 2 120 00:00:03
[/ VAL ZAT R A5 SR, e
//gateway: “F ) hAFE B RR i as AOFE Dk, e T — Bkl
//distance: & PELEA S
//last update: FEH& AT 2 K] LA
Distance: (default is 120)
//BRINE BRPE B2 120
(3) debug ip rip
Z i LA RTP B PR Bl A S BT e o
Rl#iclear ip route *
Rl#debug ip rip
Feb 9 12:43:13.311: RIP: sending request on Serial0/0/0 to 255.255. 255. 255



Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

9 12:43:
9 12:43:
9 12:43:
9 12:43:
9 12:43:
9 12:43:
9 12:43:
9 12:43:
9 12:43:
9 12:43:
9 12:43:

13. 315:
13.323:
13.323:
13.323:
13.323:

15. 311

15.311:
15.311:
15.311:
15.311:
15. 311:

RIP: sending request on LoopbackO to 255.255.255. 255
RIP: received vl update from 192.168.12.2 on Serial0/0/0
4.0.0.0 in 3 hops
192.168.23.0 in 1 hops
192.168.34.0 in 2 hops
: RIP: sending vl flash update to 255. 255. 255. 255 via Loopback0 (1.1.1.1)
RIP: build flash update entries
network 4.0.0.0 metric 4
network 192.168.12.0 metric 1
network 192.168.23.0 metric 2
network 192.168. 34.0 metric 3

9 12:43:15.311: RIP: sending vl flash update to 255.255.255.255 via Serial0/0/0

(192.168.12. 1)
Feb 9 12:43:15.311: RIP: build flash update entries
Feb 9 12:43:15.311: network 1.0.0.0 metric 1

WA L, wTLAE B RIPvL RAT #EHHT (255. 255. 255. 255) , 434 1] Loopback0
F1's0/0/0 Kt EEHT, [N s0/0/0 HW =4 i 8T, 70l 4.0.0.0, JEEFHE S
Bk: 192.168.34.0, EEfEE 2 Bk 192.168.23.0, JEafEH e 1 Bk

[BoRE ]
flash update C(PAZUERT) FRAE 2 M4 LI EAR R R A A2k, B s Sr )
et BB AL, TTANAE 1 B5A R e A S SR A R 3

4.2.2 L 2: WAEO S RBEN

1. KB/
W A AT DL AR

(1) s Os X, BLE RN %5
(2) BTN T 36 R

2. RIS
SIS AN 4-2 TR

R1 192.168.12.024 R2

10.1.1.0/24 . s0/0.0

50090

A | g0
172.16.1.0/24

Lo:2.2.2,2/24

K 4-2 il B Wi shiE O

HI LK g0/0 Al g0/1 3ERE B, AT B IX LU 1 AL B oy ST, P AT LA e s
P B B s .



3. XL
(1) BB FEK S R
R1(config) #router rip
R1(config-router)#version 1
R1 (config-router) #network 10.0.0.0
R1 (config-router)#network 172.16.0.0
R1 (config-router)#network 192.168.12.0
R1(config-router)#passive—interface GigabitEthernet0/0
R1(config-router)tpassive—interface GigabitEthernet0/1
(2) B2 FE K R2
R2 (config) #router rip
R2 (config-router)#tversion 1
R2 (config-router) #network 192.168.12.0
R2 (config-router) #network 2.0.0.0
4. SLIEAR
Rl#debug ip rip
Rl#iclear ip route *
Feb 9 13:24:41.275: RIP: sending request on Serial0/0/0 to 255.255. 255. 255
Feb 9 13:24:41.283: RIP: received vl update from 192.168.12.2 on Serial0/0/0
Feb 9 13:24:41.283: 2.0.0.0 in 1 hops
Feb 9 13:24:43.275: RIP: sending vl flash update to 255.255.255.255 via Serial0/0/0
(192.168.12. 1)
Feb 9 13:24:43.275: RIP: build flash update entries
Feb 9 13:24:43.275: network 10.0.0.0 metric 1
Feb 9 13:24:43.275: network 172.16.0.0 metric 1

MU A mT DA Y, 6 e s RTBRSEAN A8l 11 g0/0 A1 g0/ 1 Ak ik 1 30T

[HARZ )

B AhH 0 RO th BT, ANRELL) T R ERALIE Oy SR IR R HT, (H S AT DLLLSR R 10y =X
RIETF, FCE PR

R1 (config-router)#neighbor 4. B. C. D

[s:41

Wil 4-3 fran, ey RU AR EE thsE Frik 208K th#s R3 b, i T RIPv B i isCR A
JUREEERT, BOAEOUT , B 1 SRR Ak 45 LUK I AR — AN, T B X Fpf il i A
FERK A RL I g0/0 BCE A AN 1, SR B thds R GEARHE R th B FT AR 45 R3, X I b
UK HIERHT, NTRE AHARES th#s R3 AIXEE R8T . B s R1 BARRIBCE @ k-

R1(config) #router rip

R1(config-router)#passive—interface GigabitEthernet0/0

R1 (config-router)#neighbor 172.16.1.3



R

Oi1T2.16.1.1724

Switch
| a0i0:172.16.1.2724 | 000:1T2.16.1.3724
R2 R3

Kl 4-3 BCE AR

4.2.3 3215 3: {EHFMbut

1. LW HE/

TH I AR S BG TT DL R

(1) RIPv1 A W9 ik () 45 44
(2) RIPvI H2lr1 194 i b 1 i )
2. YR &G

LI 4-4 FoR .

R 1T2.16.2.0 24 R2

SO0 S
Lo0:172.16.1.1/24 " Lo0:172.16.3.2/24
- 2

4-4 RIPv1 i 1 M Hihil:

3. XKL
(1) PER 1. FE B h# R
R1(config)#router rip
Rl (config-router)#version 1
R1 (config-router)#network 172.16.0.0
(2) DUR 2. WCE M H#E R2
R2 (config) #router rip
R2 (config-router)#tversion 1
R2 (config-router)#network 172.16.0.0
4. LIER
Al EE RL. R2 A3
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-1IS, 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

172.16.0.0/24 is subnetted, 3 subnets

C 172.16.1.0 is directly connected, LoopbackO
C 172.16.2.0 is directly connected, Serial0/0/0
R 172.16.3.0 [120/1] via 172.16.2.2, 00:00:03, Serial0/0/0

R2#show ip route

Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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-1IS, 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

172.16.0.0/24 is subnetted, 3 subnets

R 172.16.1.0 [120/1] via 172.16.2.1, 00:00:21, Serial0/0/0
C 172.16.2.0 is directly connected, Serial0/0/0
C 172.16.3.0 is directly connected, LoopbackO

M Hh s RN R (s R far T LUR Y, eI EA 22T 24 g i 4 H . A
FTLABEHT, ESEAs AL RIPvL SRl SE AT A 1~ A5 L

[BRE ]

RTPv1 i ph BB A LS5 1 9 £ S 20 [ Il A2 A A 27
(1) HEA P28 BT H bk A /] — A 2R 25

(2) T LA ZUAR TR o

[/1%]
RAAER 4-4 tf, s R2 19 s0/0/0 452 TR TP Huhk o HERS R 25 fr, T84, R2
1 R SRR IE ? S RANT

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-1IS, 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

172.16.0.0/16 is variably subnetted, 3 subnets, 2 masks

R 172.16.1.0/25 [120/1] via 172.16.2.1, 00:00:17, Serial0/0/0
C 172.16.2.0/25 is directly connected, Serial0/0/0
C 172.16.3.0/24 is directly connected, Loopback0

HTEAT Y RIP v R0 90 i e A s D R s AL A2 1 R R 2 H, IS 4 it A%
WeiZz i i 4 HEE D RHEAE A B i 7 W9 i i 2% H AOHERS I RE

4.3 RIPv2

4.3.1 3XI% 4: RIPv2 AR E

1. R HEY
T AR S ] LR
(1) fE#% 4% LR 3 RIPv2 e hi ik Re
(2) JHHZ5 5 mh g n, FF Ham s Mg
(3) auto—summary FJJT )3 1R
(4) TXF AR RIPv2 B P U OG5 &
2. thih gy
SEEGH AN AR 4-1 P
3. XWLE
(1) BB FE Kb R
R1(config)#router rip
R1(config-router)#version 2
Rl (config-router)#no auto—summary
R1 (config-router) #network 1.0.0.0
Rl (config-router)#network 192.168.12.0
(2) B2 FUE K R2
R2 (config) #router rip
R2 (config-router)#tversion 2
R2 (config-router)#no auto—summary
R2 (config-router) #network 192.168.12.0
R2 (config-router) #network 192.168.23.0
(3) YR 3: WUE M IS R3
R3 (config) #router rip
R3 (config-router)#version 2
R3 (config-router)#no auto—summary
R3(config-router)#network 192.168.23.0
R3(config-router)#network 192.168.34.0
(4) DY 4. FUEH A R4
R4 (config) #router rip
R4 (config-router)#tversion 2
R4 (config-router)#no auto—summary



R4 (config-router) #network 192.168.34.0
R4 (config-router) #network 4.0.0.0
4. LI
(1) show ip route
Rl#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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-1IS, 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, Serial0/0/0

1.0.0.0/24 is subnetted, 1 subnets
C 1.1.1.0 is directly connected, Loopback0

4.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
R 4.4.4.0/24 [120/3] via 192.168.12.2, 00:00:22, Serial0/0/0
R 192. 168.23.0/24 [120/1] via 192.168.12.2, 00:00:22, Serial0/0/0
R 192. 168.34.0/24 [120/2] via 192.168.12.2, 00:00:22, Serial0/0/0
M LT s th 4 H “4. 4.4.0/247, WTLAE 3 RIPv2 %t ST 45T 7~ M5 B .

(2) show ip protocols

Rl#show ip protocols
Routing Protocol is “rip”
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Sending updates every 30 seconds, next due in 19 seconds
Invalid after 180 seconds, hold down 180, flushed after 240
Redistributing: rip

Default version control: send version 2, receive version 2

Interface Send Recv Triggered RIP Key—chain
Serial0/0/0 2 2
Loopback0 2 2

// RIPv2 BRI UL RO R A 2 1) i o BT

[#¢R]

" LA a4 “ip rip send version” F1 “ip rip receive version” KdsHIAE % HH
O BRI AR RRCA, InAE s0/0/0 H21 _LHA 1 A0 2 (s th S8, (H2 UKk
IERRCAS 2 IR e ST, BOE T

R1(config-if)#ip rip send version 2

R1(config-if)#ip rip receive version 1 2

(=



PR R TR R Y, X T ARSEES, HARAE RIP R AL E T “version 27
HZWIRTEE D FRCE T “ip rip receive version 1 27, NZ#E Al DA hiAS 1 F1
2 1 H SR

Automatic network summarization is not in effect
Maximum path: 4

Routing for Networks:

1.0.0.0
192.168. 12. 0
Routing Information Sources:
Gateway Distance Last Update
192.168.12. 2 120 00:00:26

Distance: (default is 120)
4.3.2 5. RIPV2FETITICLE

1. LG H
TH I AR S BG TT DL R
(1) RIPv2 B HF T &
(2) RIPv2 AN CIDR L&
(3) RIPv2 ] LUA&iE: CIDR VI A&
2. YR &G
LI AN 4-5 FToR .

Lo0:4.4.0.4/24
Lot:4.4.1.424

192.168.12.0124 192.168.23.0/24 192.168.34.024 LoZ:4.4.2.424
Lof:1.1.1.1/24 Lo3:4. 4.3. 424

s0/0/0

sH00

4-5 RIPv2 T LM

3. XKL
1% R1. R2 1IR3 AORECE R 4. 3. 1 S5 4 A, R4 MIBCE W R:
R4 (config) #router rip
R4 (config-router)#tversion 2
R4 (config-router)#no auto—summary
R4 (config-router) #network 192.168. 34.0
R4 (config-router) #network 4.0.0.0
R4 (config) #interface s0/0/0
R4 (config—if) #ip summary-address rip 4.4.0.0 255. 255. 252. 0//RIP T L 1yl
4. SLIEAR
(D) {EEAPATIC R Z ATEE thas RL B R k-
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-1IS, 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
R
R
R
R
R

192.168.12.0/24 is directly connected, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

1.1.1.0 is directly connected, Loopback0

4.0.0.0/24 is subnetted, 4 subnets

4.4.0.0 [120/3] via 192.168.12.2, 00:00:21, Serial0/0/0
4.4.1.0 [120/3] via 192.168.12.2, 00:00:21, Serial0/0/0
4.4.2.0 [120/3] via 192.168.12.2, 00:00:12, Serial0/0/0
4.4.3.0 [120/3] via 192.168.12.2, 00:00:05, Serial0/0/0

192. 168.23.0/24 [120/1] via 192.168.12.2, 00:00:21, Serial0/0/0
192. 168.34.0/24 [120/2] via 192.168.12.2, 00:00:22, Serial0/0/0

ML PR AT I T s RTARES R AR AT R4 1) 4 253 01 11 (KT W4 6 1

(2) FEPATIL R LU 4 R1 i R0 1

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-1IS, 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

192.168.12.0/24 is directly connected, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

1.1.1.0 is directly connected, Loopback0

4.0.0.0/22 is subnetted, 1 subnets

4.4.0.0 [120/3] via 192.168.12.2, 00:00:21, Serial0/0/0

192. 168.23.0/24 [120/1] via 192.168.12.2, 00:00:21, Serial0/0/0
192. 168.34.0/24 [120/2] via 192.168.12.2, 00:00:22, Serial0/0/0

T A AR WA B rh s RS TR R RS B i, AR R2, RS R AEHCENT S

HE

[H%]

ILAEHR % 2% R4 EDUANIRMIEZ LT 100-104 FIHEHESN & A 192, 168. 96. 4/24,



192. 168.97.4/24, 192.168.98.4/24, 192.168.99. 4/24, 7F s0/0/0 0 N ik e 2L %
JERNG? R4 AN RRCE
R4 (config-if) #router rip
R4 (config-router) #network 192.168.96.0
R4 (config-router) #network 192.168.97.0
R4 (config-router) #network 192.168.98.0
R4 (config-router) #network 192.168.99.0
R4 (config-if)#ip summary-address rip 192. 168.96.0 255. 255.252.0
P A SRR W E R
“Summary mask must be greater or equal to major net”
SR PR AR IV ES AR R R DA 2K T 85 T R M 4 AR L, DR
“22<24” , FrLAANBEIC B o
Jir LA RIPv2 AN3ZHF CIDR VA, {HUZ W] LAf%38 CTDR Y14 .
fPR T TR .
(1) AR B AR AT S ) 6
R4 (config)#ip route 192. 168.96.0 255.255.252.0 null0
(2) K wfait thH 0 A 2] RIP R 45
R4 (config) #router rip
R4 (config-router)#redistribute static / /WG TR B A B RIP 4t B
R4 (config-router) #no network 192.168. 96.0
R4 (config-router) #no network 192.168.97.0
R4 (config-router) #no network 192.168.98.0
R4 (config-router) #no network 192.168.99.0
(3) fEdhas Rl LA RHER
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, 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, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

1.1.1.0 is directly connected, Loopback0
192.168.23.0/24 [120/1] via 192.168.12.2, 00:00:18, Serial0/0/0
192.168.34.0/24 [120/2] via 192.168.12.2, 00:00:18, Serial0/0/0
192. 168.96.0/22 [120/3] via 192.168.12.2, 00:00:18, Serial0/0/0
ML A Y ANHEF Y RIPv2 A2 AT A% CIDR G5 KU .

4.3.3 218 6: RIPv2 i\iEFOfh % = 3

| == = O



1. R HEY
T AR S ] LR
(1) RIPv2 B SCUAAIF [ C 5 RTC I Ji )
(2) RIPv2 MD5 DAk FR P B TG i )
(3) RIPv2 fih % 555t
2. thih gy
SEEGH AN A 4-1 o
3. XL,
(1) BB FE K R
R1(config)#tkey chain test //Jid & #HiLeE
R1(config-keychain)#key 1 //FCHE KEY ID
R1(config-keychain—key)#key—-string cisco //FCE KEY ID [#)%25k
R1(config)#interface s0/0/0
R1(config-if)#ip rip authentication mode text
//JAVGIE, AERACY BISC,  BROIAVIEBA 2 B S0, Pl ] LA $R &
R1(config—if)#ip rip authentication key—chain test //fF#c i RLEE
Rl (config—-if)#ip rip triggered //AERE I LA fd R S E
(2) B2 FE K R2
R2 (config) #key chain test
R2 (config—-keychain) #tkey 1
R2 (config—-keychain—key) tkey-string cisco
R2 (config) #interface s0/0/0
R2 (config-if) #ip rip triggered
R2(config-if)#ip rip authentication key—chain test
R2 (config-if) #interface s0/0/1
R2(config-if)#ip rip authentication key—chain test
R2 (config-if) #ip rip triggered
(3) YR 3: WUE M IS R3
R3(config)#key chain test
R3 (config—-keychain) #tkey 1
R3 (config—keychain—key) tkey-string cisco
R3(config)#interface s0/0/0
R3(config-if)#ip rip authentication key—chain test
R3(config-if) #ip rip triggered
R3(config-if)#interface s0/0/1
R3(config-if)#ip rip authentication key—chain test
R3(config-if) #ip rip triggered
(4) DY 4. FUEH A R4
R4 (config)#key chain test
R4 (config-keychain) #tkey 1
R4 (config—-keychain—key) tkey-string cisco
R4 (config) #interface s0/0/0
R4 (config-if)#ip rip authentication key—chain test
R4 (config-if) #ip rip triggered



4. LI

(1) show ip protocols

R2#show ip protocols

Routing Protocol is

’_
rip

”

Outgoing update filter list for all interfaces is not set

Incoming update filter list for all interfaces is not set

Sending updates every 30 seconds, next due in 4 seconds
Invalid after 180 seconds, hold down 0, flushed after 240
// Wk H3E, hold down N 2EEZN 0

Redistributing: rip

Default version control: send version 2,

Interface
Serial0/0/0
Serial0/0/1

Send Recv

receive version 2

Triggered RIP Key—chain
2 Yes
2 Yes

test
test

//UA E AT s0/0/0 A1 s0/0/1 43 0 T WAIE R fih o 58

Automatic network summarization is not in effect

Maximum path: 4

Routing for Networks:

192.168.12.0
192.168. 23. 0

Routing Information Sources:

Gateway Distance Last Update
192.168.12. 1 120 00:26:10
192. 168. 23. 3 120 00:26:01

Distance:

(2) debug ip rip

R2#debug ip rip

(default is 120)

RIP protocol debugging is on

R2#clear ip route *

*Feb 11 13:51:31.827:
*Feb 11 13:51:31.831:
*Feb 11 13:51:31. 843:
*Feb 11 13:51:31. 847:

*Feb 11 13:51:31. 847:

no route

*Feb 11 13:51:31.851:

*Feb 11 13:51:31. 855:

no route

*Feb 11 13:51:31.855:
*Feb 11 13:51:32.019:
*Feb 11 13:51:32.019:
*Feb 11 13:51:32.023:

flush, seqi 1

*Feb 11 13:51:32. 027:

RIP:
RIP:
RIP:
RIP:

sending triggered request on Serial0/0/0 to 224.0.0.9
sending triggered request on Serial0/0/1 to 224.0.0.9
sending triggered request on Serial0/0/0 to 224.0.0.9
sending triggered request on Serial0/0/1 to 224.0.0.9

RIP: send v2 triggered flush update to 192. 168. 12. 1 on Serial0/0/0 with

RIP:

start retransmit timer of 192.168.12.1

RIP: send v2 triggered flush update to 192. 168. 23. 3 on Serial0/0/1 with

RIP:
RIP:
RIP:
RIP:

start retransmit timer of 192.168.23.3

received packet with text authentication cisco

received v2 triggered update from 192.168.12.1 on Serial0/0/0
sending v2 ack to 192.168.12.1 via Serial0/0/0 (192.168.12.2),

1.1.1.0/24 via 0.0.0.0 in I hops



*Feb 11 13:51:32.031: RIP: received packet with text authentication cisco

*Feb 11 13:51:32.035: RIP: received v2 triggered update from 192. 168.23.3 on Serial0/0/1

*Feb 11 13:51:32.035: RIP: sending v2 ack to 192.168.23.3 via Serial0/0/1(192. 168.23. 2)
flush, seq# 2

*Feb 11 13:51:32.039: 192.168.34.0/24 via 0.0.0.0 in 1 hops

*Feb 11 13:51:32.043: 4.4.4.0/24 via 0.0.0.0 in 2 hops

*Feb 11 13:51:32.071: RIP: received packet with text authentication cisco

*Feb 11 13:51:32.071: RIP: received v2 triggered update from 192. 168.23.3 on Serial0/0/1

*Feb 11 13:51:32.071: RIP: sending v2 ack to 192.168.23.3 via Serial0/0/1(192. 168. 23.2)
flush, seq# 3

*Feb 11 13:51:32.075: 192.168.34.0/24 via 0.0.0.0 in 1 hops

*Feb 11 13:51:32.079: 4.4.4.0/24 via 0.0.0.0 in 2 hops

*Feb 11 13:51:32.083: RIP: received packet with text authentication cisco

*Feb 11 13:51:32.083: RIP: received v2 triggered ack from 192.168.23.3 on Serial0/0/1
flush seq# 2

*Feb 11 13:51:32.087: RIP: send v2 triggered update to 192.168.23.3 on Serial0/0/1

*Feb 11 13:51:32.087: RIP: build update entries

*Feb 11 13:51:32.091: route 176: 192.168.12.0/24 metric 1, tag 0

*Feb 11 13:51:32.091: route 181: 1.1.1.0/24 metric 2, tag 0

*Feb 11 13:51:32.095: RIP: Update contains 2 routes, start 176, end 188

*Feb 11 13:51:32.095: RIP: start retransmit timer of 192.168.23.3

*Feb 11 13:51:32.099: RIP: received packet with text authentication cisco

*Feb 11 13:51:32.099: RIP: received v2 triggered update from 192.168.12.1 on Serial0/0/0

*Feb 11 13:51:32.103: RIP: sending v2 ack to 192.168.12.1 via Serial0/0/0 (192.168.12.2),
flush, seq# 2

*Feb 11 13:51:32.107: 1.1.1.0/24 via 0.0.0.0 in 1 hops

*Feb 11 13:51:32.107: RIP: received packet with text authentication cisco

*Feb 11 13:51:32.111: RIP: received v2 triggered ack from 192.168.12.1 on Serial0/0/0
flush seq# 3

*Feb 11 13:51:32.111: RIP: send v2 triggered update to 192.168.12.1 on Serial0/0/0

*Feb 11 13:51:32.115: RIP: build update entries

*Feb 11 13:51:32.115:  route 178: 192.168.23.0/24 metric 1, tag 0

*Feb 11 13:51:32.119:  route 184: 192.168.34.0/24 metric 2, tag 0

*Feb 11 13:51:32.123:  route 187: 4.4.4.0/24 metric 3, tag 0

*Feb 11 13:51:32.123: RIP: Update contains 3 routes, start 178, end 188

*Feb 11 13:51:32.123: RIP: start retransmit timer of 192. 168.12.1

*Feb 11 13:51:32.263: RIP: received packet with text authentication cisco

*#Feb 11 13:51:32.263: RIP: received v2 triggered ack from 192.168.23.3 on Serial0/0/1
seq#t 3

*Feb 11 13:51:32.267: RIP: received packet with text authentication cisco

*Feb 11 13:51:32.271: RIP: received v2 triggered ack from 192.168.12.1 on Serial0/0/0
seqlt 4

MR T LR Y, ER s R2 b, BARIATHTIT T debug ip rip, {HJRHITR

PR ST, BT AFFBCA B 24 30 PP BB — RGBT is bR 1 % ch X S 1



e R . 1 A R R “triggered” MR, RN B AT E ¢ text
authentication” [J7-Ff, UEHIFEIT s0/0/0 F1 s0/0/1 Jid I T fik i S B AT SCIAE o
(3) show ip rip database
Zfir 2 W LA A RIP Hdf /e
R2#show ip rip database
1.0.0.0/8 auto—summary
1.1.1.0/24
[1] via 192.168.12.1, 00:12:22 (permanent), Serial0/0/0
* Triggered Routes:
- [1] via 192.168.12.1, Serial0/0/0
4.0.0.0/8 auto—summary
4.4.4.0/24
[2] via 192.168.23.3, 00:12:22 (permanent), Serial0/0/1
* Triggered Routes:
- [2] via 192.168.23.3, Serial0/0/1
192. 168. 12.0/24 auto—summary
192. 168. 12. 0/24 directly connected, Serial0/0/0
192. 168. 23.0/24 auto—summary
192. 168. 23.0/24 directly connected, Serial0/0/1
192. 168. 34.0/24 auto—summary
192. 168. 34. 0/24
[1] via 192.168.23.3, 00:12:22 (permanent), Serial0/0/1
* Triggered Routes:
- [1] via 192.168.23.3, Serial0/0/1
LA _bf tHadE— P U T 7E s0/0/0 F1's0/0/1 Jid FH T fil i S o
(4) show run
R2#tshow run | begin router rip
router rip
version 2
timers basic 30 180 0 240
/7T AR SR, ERCE S B3 L —4T, H hold down THIN B E A 0
network 192.168.12.0
network 192.168. 23.0

no auto—summary

R MD5 TAAIE, U B R A ARy MD5 BIWT, i fiifE R1 _EECE 1R
R1(config)#tkey chain test //i& X iHiLe%

R1 (config—keychain) #key 1

R1 (config—keychain—key) #tkey-string cisco

R1(config)#interface s0/0/0

Rl (config-if)#ip rip authentication mode md5 //iAiFAFz K MD5
R1(config—-if)#ip rip authentication key—chain test

FCAt M B A SCUAEA ], X HEANESEE . 7E R2 EHAT “debug ip rip” IR



VU INNIDIEYSY

*Feb
*Feb
*Feb
*Feb

11 14:04:36.851:
11 14:04:36. 855:
11 14:04:36.867:
11 14:04:36.871:

*Feb 11 14:04:36.871:

no route

*Feb

11 14:04:36.875:

*Feb 11 14:04:36. 875:

no route
*Feb
*Feb
*Feb
*Feb

*Feb
*Feb
*Feb
*Feb
*Feb

*Feb
*Feb
*Feb
*Feb

*Feb
*Feb
*Feb

*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb

*Feb
*Feb
*Feb

11 14:04:36.879:
11 14:04:36.927:
11 14:04:36.931:
11 14:04:36.931:

flush, seq# 4

11 14:04:36.935:
11 14:04:36.943:
11 14:04:36.947:
11 14:04:36.947:
11 14:04:36.951:

flush, seq# 3

11 14:04:36.955:
11 14:04:36.959:
11 14:04:36.959:
11 14:04:36. 963:

flush, seq# 4

11 14:04:36.967:
11 14:04:36.967:
11 14:04:36.971:

flush seq# 5

11 14:04:36.971:
11 14:04:36.975:
11 14:04:36.975:
11 14:04:36.979:
11 14:04:36.979:
11 14:04:36.983:
11 14:04:36.983:
11 14:04:36.991:
11 14:04:36.991:
11 14:04:36.991:

flush, seq# 5

11 14:04:36.999:
11 14:04:36.999:
11 14:04:37.003:

RIP:
RIP:
RIP:
RIP:

RIP:

RIP:

RIP:

RIP:
RIP:
RIP:
RIP:

RIP:
RIP:
RIP:

RIP:
RIP:
RIP:

RIP:

RIP:

RIP:
RIP:

sending triggered request on Serial0/0/0 to 224.0.0.9
sending triggered request on Serial0/0/1 to 224.0.0.9
sending triggered request on Serial0/0/0 to 224.0.0.9
sending triggered request on Serial0/0/1 to 224.0.0.9
send v2 triggered flush update to 192. 168. 12. 1 on Serial0/0/0 with

start retransmit timer of 192.168.12.1
send v2 triggered flush update to 192. 168. 23. 3 on Serial0/0/1 with

start retransmit timer of 192.168.23.3

received packet with MD5 authentication

received v2 triggered update from 192.168.23.3 on Serial0/0/1
sending v2 ack to 192.168.23.3 via Serial0/0/1 (192.168. 23.2)

192.168.34.0/24 via 0.0.0.0 in 1 hops

4.4.4.0/24 via 0.0.0.0 in 2 hops

received packet with MD5 authentication

received v2 triggered update from 192.168.12.1 on Serial0/0/0
sending v2 ack to 192.168.12.1 via Serial0/0/0 (192.168.12.2),

1.1.1.0/24 via 0.0.0.0 in I hops

received packet with MD5 authentication

received v2 triggered update from 192.168.12.1 on Serial0/0/0
sending v2 ack to 192.168.12.1 via Serial0/0/0 (192.168.12.2),

1.1.1.0/24 via 0.0.0.0 in 1 hops
received packet with MD5 authentication

received v2 triggered ack from 192.168.12.1 on Serial0/0/0

send v2 triggered update to 192.168.12.1 on Serial0/0/0

build update entries

route 191: 192.168. 23.0/24 metric 1, tag 0
route 194: 192.168. 34.0/24 metric 2, tag 0
route 197: 4.4.4.0/24 metric 3, tag 0

RIP:
RIP:
RIP:
RIP:
RIP:

RIP:

Update contains 3 routes, start 191, end 201

start retransmit timer of 192.168.12.1

received packet with MD5 authentication

received v2 triggered update from 192.168.23.3 on Serial0/0/1
sending v2 ack to 192. 168.23.3 via Serial0/0/1 (192.168.23.2),

192.168.34.0/24 via 0.0.0.0 in 1 hops
4.4.4.0/24 via 0.0.0.0 in 2 hops

received packet with MD5 authentication



*Feb 11 14:04:37.003: RIP: received v2 triggered ack from 192.168.23.3 on Serial0/0/1
flush seq# 4

*Feb 11 14:04:37.007: RIP: send v2 triggered update to 192.168.23.3 on Serial0/0/1

*Feb 11 14:04:37.007: RIP: build update entries

*Feb 11 14:04:37.011:  route 189: 192.168.12.0/24 metric 1, tag 0

*Feb 11 14:04:37.015:  route 200: 1.1.1.0/24 metric 2, tag 0

*Feb 11 14:04:37.015: RIP: Update contains 2 routes, start 189, end 201

*Feb 11 14:04:37.019: RIP: start retransmit timer of 192.168.23.3

*Feb 11 14:04:37.059: RIP: received packet with MD5 authentication

*Feb 11 14:04:37.059: RIP: received v2 triggered ack from 192.168.12.1 on Serial0/0/0
seqt 6

*Feb 11 14:04:37.067: RIP: received packet with MD5 authentication

*#Feb 11 14:04:37.071: RIP: received v2 triggered ack from 192.168.23.3 on Serial0/0/1
seqt 5

PA_E A AR SR SR AT 1 MD5 AU A 58T

[ ARZ ]

(1) AECLRMEZT, ANSCREi R 5

(2) fih R ST T B, B 1 P it P T

(3) EIAIFRIE RS, W LA key 1D, WISCUAGERT MD5 DAIE ) DG IE Ji )2 AR —
ﬁéﬁ/‘]

@ WA SCIAIE A VE L J ) S <

A RIXTT K& /NKey 1D AH

B. A#fiKey ID'5 Y

C. BT &M AT Key Chain Wi HUCES, W SR DCREC D, ad ik DA IE

[t 1]

B % R A — Key ID, keyl=cisco;

% R2 AW Key 1D, keyl=ccie, key2=cisco

MRE LT Js, R1GIERIE, R2 IAIERES), BrEALE RIP A, Y BLSRIA S T AN
Wit o

@) MD5 PAIE [ VT Ji )2 -

A RIXTT KL/ NKey IDI)EAH

B. #iiiKey 1D

C. HWhEeem AR AMEMKey 1D, R, HITH—K, HREAEEE
e WREA ZKey 1D, Hipa) M F—Bk, VCEC, AUERTD; AUCHES, DAUERM

[ 21

B2 R1 =/ Key 1D, keyl=cisco, key3=ccie, keyb=cisco ;
B2 R2 H— Key 1D, key2=cisco

MRAE LT Js, R1AAERIMG R2 DEK I

4.3.4 K 7. FHEHSKA



1. LG HY
TH I AR S BG TT DL AR TE )i A B bl R PO DA A Y
2. ¥R
SEEG I Wi 4-6 P

192.168.12.0.24

S00/0 .
L —
Lo®:1.1.1.1/24 1 2 Bt | 00:2.2.2.2/24
00 g0/
pt 0 R2
192.16821.0/24

4-6 FFBlEhA

3. XKL
RS20 30 s A A AR B ER () B 250 130, (A b s R B R I R P S BE RIP, 1
A AR %0
(1) PER 1. FE Hh# R
R1(config)#ip route 2.2.2.0 255.255.255.0 192.168.12.2 130
/ /A B R R BEEE B RCE R 130
R1(config)#router rip
R1(config-router)#version 2
R1(config-router)#no auto—summary
R1 (config-router) #network 1.0.0.0
R1 (config-router)#network 192.168.21.0
(2) DUR 2. WCE M H#E R2
R2(config)#ip route 1.1.1.0 255.255.255.0 192.168.12.1 130
R2 (config) #router rip
R2 (config-router)#tversion 2
R2 (config-router)#no auto—summary
R2 (config-router) #network 192.168.21.0
R2 (config-router)#network 2.0.0.0
4. LA
(1) £ Rl EAFBKME:
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-1IS, 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, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets
R 2.2.2.0 [120/1] via 192.168.21.2, 00:00:25, GigabitEthernet0/0

192.168.21.0/24 is directly connected, GigabitEthernet0/0
MEL_Eg v LA H 5 % @R RIP A% c SO % ch 2 v, DRk RIP A4S BRER 2 120,
ANTAERRAS S B E I 130, 1 ERAS % b AL T8 3 1 R
(2) 7£ R1 % g0/0 #2100 shutdown, RGEEHMHZE:
R1(config)#interface gigabitEthernet 0/0
R1 (config—if)#shutdown
Rl#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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-1IS, 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, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets
S 2.2.2.0 [130/0] via 192.168.12.2

DL BSOS 0% h E, 200 I ER A B iSO B 2% b, AR Hbfil e T
TN ERAS S B AE R 20 1 T AE BB
(3) 7ERL ¥ g0/0 8210538, ARG A Ak
R1(config)#interface gigabitEthernet 0/0
R1(config—if)#no shutdown
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-1IS, 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, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets
R 2.2.2.0 [120/1] via 192.168.21.2, 00:00:09, GigabitEthernet0/0

192.168.21.0/24 is directly connected, GigabitEthernet0/0

DL R B KR 5, V7 shER S M i SOV R B
4.3.4 3236 8: ip default—-network

1. KB/

WA S AT LR A il ip default-network [a] WZg HiyE N —45 2RI H .
2. il

SR AN WA 4-T JroR

192.168.12.024

s0/0/0 sumﬂDiEE%ii%=i
Loi:2.2.2,2/24

R R2

Lod:1.1.1.1:24

K 4-7 ip default—network [a] RIP M Z& Py N BRI\ HH

3. XKL
(1) PER 1. FE Hh# R
R1(config)#router rip
R1(config-router)#version 2
Rl (config-router)#no auto—summary
R1 (config-router) #network 192.168.12.0
R1(config)#ip default-network 1.0.0.0
(2) DUR 2. WOE M H#E R2
R2 (config) #router rip
R2 (config-router)#tversion 2
R2 (config-router)#no auto—summary
R2 (config-router) #network 192.168.12.0
R2 (config-router) #network 2.0.0.0
4. RI0 R
(1) fER2 EAFBKME:
R2#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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-1IS, 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
/ /RGN I M 192. 168, 12. 1
C 192.168.12.0/24 is directly connected, Serial0/0/0

2.0.0.0/24 is subnetted

C
Rx

1 subnets

2.2.2.0 is directly connected, LoopbackO

“Re” I BRINEK
(2) #£R2 L ping 1.1.1.1;
R2#ping 1.1.1.1

Type escape sequence to abort.

Sending 5,

100-byte ICMP Echos to 1.1.1.1,

0.0.0.0/0 [120/1] via 192.168.12.1, 00:00:22, Serial0/0/0
MUL B AT LLE 1 R B “ip default-network”

A AL RIP MLy A—4%

timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 12/14/16 ms
DL R A s R2 LAl DL ping lMshE 1.1, 1.1, HARLE R1 1 RIP HEREHEEA
TS Z ML, WA U BB R TAER . &0, RUAYE R2 IR+ ®A 1.1.1.0

i H, EAATHE ping M.

[BoRE N

(1) ip default-network J& [ FF) WY &% — 2 BIE M 4%

(2) ip default-network Ji [l ¥y W25 ] LI B I Bl il H e Bl 2= B I 25

4.4 RIPHESICE

R A2 P T AT KR EZ K2

=]

42 AEGAICE

S £

show ip route TE MR

show ip protocols A 1P i H P & -1 S
show ip rip database TFE RIP Hids &

debug ip rip ENATE RIP 1 H i i
clear ip route * TR R

router rip JA 2l RIP it F2

network T8 5 I %

version %€ SCRIP [IRRA

no auto—summary R B R

ip rip send version BC B RIP Ak I ARAS

ip rip receive version BLE RIP By A
passive—interface OB 4 Bl

neighbor TCE PR BB 1 H A

ip summary—address rip fi'E RIP FTLiLRA




key chain & S R

key key-id B & Key 1D
key—string Bl E Key 1D fl125 Rk

ip rip triggered it 5 i A 5

ip rip authentication mode P B A AR

ip rip authentication key-chain Pict U A FH O B L B
timers basic B B ST I T I

maximum—paths

P S AR 1 B K (E

ip default—network

i) P 2% T N ER A




E£5E EIGRP

EIGRP (Enhanced Interior Gateway Routing Protocol, Ium7ypy kM I< 8% i) 2
Cisco A FIFFRM—APHTRA B th s, SRla T FE 25 m) SRS BRSSPI R it B sl )
Peri, SCRF IP. IPX. ApplleTalk 55 Z M4 20 . th T TCP / IP & 44 W 4% rhd i FH (1)
IS RIA TS B8 TP 48 A48 ) ETGRP.

5.1 EIGRP #ffi&

EIGRP &R K 6 B B il e (s s o
M RN Hel Lo f ok ST FILERFAR B 2R, IFACHe ik i
KHAHE (224.0.0.10) BREAFRHEAT B b 537
EIGRP [ BEEE 2524 90 5% 170;
K i R SE B, 9D B o s
YRS K RIS (VLSM) , BRIATFIE A il R g,
WHE IP. IPX. AppleTalk 252 Fi o 2% 2 P8 ;
SRR PP 2 3L, EIGRP #RAEFFAOL (A0 . $hh LMk th
EIGRP i ] Diffusing Update %% (DUAL) >R SEIL BRI SI. FHAf PR3 A B th PR 16 5
- AP P L I AN SR A I, DT R N 0 2 AR Ak s
10, SZRFEEAN AR 10 S 28 35
11, AFR TSRl (RTP) ARIE R t A5 AL i W] S5tk
12, TEEERHRE M E MR P 5K, ETGRP AR 0ST SR 2 2 Uh Ui
FE AL

© 0N W

5.2 SCI6 1. EIGRP EAGLE

1. KB/

T ARSI AT DL AR

(1) 7ER% s )53 EIGRP #% thdh s

(2) HHZ5BOMUED, JF HIES M

(3) EIGRP E®AHMI T 51k

(4) "ATEEES (FD). W& (RD) DL AATHEAAE (FO
(5) AR, bR LI hR M X

(6) TYEFIPRR EIGRP % iR a2 B

2. KRN

ARSI IR R B 5-1 PR

192.168.12.024 192.168.23.024 192.168.34.024

Lo®:1.1.1.124 Lo0:4.4.4.424
s000  oh00

K| 5-1 EIGRP JLAP: &

3. XWHE
(D S 1 BB R
R1(config)#trouter eigrp 1



R1(config-router)#no auto—summary
R1 (config-router)#network 1.1.1.0 0.0.0. 255
R1 (config-router) #network 192.168.12.0
(2) B2 FE KA R2
R2 (config)#irouter eigrp 1
R2 (config-router)#no auto—summary
R2 (config-router) #network 192.168.12.0
R2 (config-router) #network 192.168.23.0
(3) 3. WA RS
R3(config)#irouter eigrp 1
R3 (config-router)#no auto—summary
R3 (config-router)#tnetwork 192.168.23.0
R3 (config-router) #network 192.168. 34.0
(4) B4 FEK S R4
R4 (config)#tirouter eigrp 1
R4 (config-router)#no auto—summary
R4 (config-router)#network 4.4.4.0 255.255. 255. 0
R4 (config-router) #network 192.168. 34.0

[

EIGRP WS /a5 BN, G R 28 4% (HIRRHE AL B. C 2RIIMZS, sl Bt k)
RIS, KA A g bl I R R, MR AE R 2% S TS 1 R AR
S SR, IR AE AT LIRE Sk i A 1 AN BTGRP BERE

J HE 45 2 BT )T 4 M bk (255. 255. 255. 2565) Ik 25 F Y HE A BT A5 B o i 6 bk 2
255. 255. 248. 0, W AR HIHEL 0. 0. 7. 255, 7E 2RI TOS i SCHRF M 4 HERS 15 72

IZAT EIGRP (¥ 46 AS ‘SR A20—5, HIEHIh 1-65535 Z [H],

4. RIG K

(1) show ip route

R2#show ip route

Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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-1IS, 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, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

D 1. 1. 1. 0 [90/20640000] via 192.168.12.1, 00:04:19, Serial0/0/0
4.0.0.0/24 is subnetted, 1 subnets

D 4.4.4.0 [90/21152000] via 192.168.23.3, 00:00:06, Serial0/0/1



C 192. 168.23.0/24 is directly connected, Serial0/0/1

D 192. 168. 34.0/24 [90/21024000] via 192.168.23.3, 00:05:34, Serial0/0/1

DL F-%y 22 B B% Hh 2% R2 3k EIGRP 2% 3 1 3 4 EIGRP 8% th4c H, &P B JE 90, Vi
EIGRP BhSUARA5 FH 7B “D” For, W e im il 5 o3 A1 77 Nk N EIGRP M4 (i i 45 H, BRINE
FRER B0 170, BEEACIS A “D BX” Z£oR, W HH BIGRP B bl A% X 43 P B i i A oh s
P

X}F BIGRP EERAEMIHHEL, ALl “D 1.1.1.0 [90/20640000] via 192.168.12. 1,
00:04:19, Serial0/0/0” 14 H Al ki3

EIGRP EHEE I +145 A= Kl * Bandwidth + (K2 * Bandwidth)/(256-Load) +
K3#Delay ]*[K5/(Reliability + K4) ] %256

BRIATEULN, KL =K3 =1, K2=K4=K5=0,

Bandwidth =10"/FT£e thBER P N 47 5 CBAAL R Kbps) (/M

Delay=Fr £ lAERES N FIHRLEIR Z R (B4 Bs) /10

BN kRE— AR IS R2 B “1.1. 1,07 B b 4% H A (i 2 el - 5511 2

T JEF T 9N %A M RL 1) Loopback0 £ R2 I/, WiZit R2 [ s0/0/0 £z 1 (1) 5 »
A 128K, T EIR 2 % 2% R1 Y LoopbackO F1#& H1#% R2 1 s0/0/0 B2 O ZEIR 2 F1, A UL
S B R N 1% 4 [107/128+ (5000+20000) /101256=20640000, 11 HH 2% 11457 (1) 45 52— 3%
o

[$¢r]
PO e ASEIR n] LB “show interface ” T &

(2) show ip protocols
R2#show ip protocols
Routing Protocol is “eigrp 1”7
//AS SN 1
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
/) BoRTH R T HIR K fE
EIGRP maximum hopcount 100
/ /BTGRP SZHF ) fe Kk AL
EIGRP maximum metric variance 1
// variance {EERIAA 1, RIBRIAIT HSCHRFEEHT AR IR 57 380501
Redistributing: eigrp 1
EIGRP NSF-aware route hold timer is 240s
/ /AN T e PR 252 1]
Automatic network summarization is not in effect
/RN HENERCZCH], BOA F BRI )
Maximum path: 4
Routing for Networks:

192.168.12.0



192.168. 23. 0

Routing Information Sources:

Gateway Distance Last Update
192.168.12. 1 90 00:10:44
192. 168. 23. 3 90 00:10:15

Distance: internal 90 external 170
(3) show ip eigrp neighbors
R2#show ip eigrp neighbors
IP-EIGRP neighbors for process 1

H Address Interface Hold Uptime SRTT RTO Q Seq
(sec) (ms) Cnt  Num

1 192.168.23.3 Se0/0/1 12 00:11:05 7 1140 0 5

0 192.168.12.1 Se0/0/0 12 00:11:29 7 1140 0 3

DL A 25 7 B & LR

O H: RN GABE LRI

@ Address: AR JE M #8004z D Ak

® Interface: AHuFIAR )T Hs 2% e,

@ Hold: W\ K20 JE K RAAELE T REAG A7 (1) 5 R I [] 5

® Uptime: MARJER RSB H F7 I H);

© SRTT: [0 &R JE % Fh s ACIE — AN E A0 DL S A % e s e 20 i DA B PR s i)
@ RTO: % tha 7r FB A Hi 0 2 BT 54 ACK (1IN [

Q Cnt: Z5fF RILIBAA;

© Seq Num: MABFCE ) REEI AR H] 5.

[HARE ]
IEAT ETGRP % FH RS0 B s AN RE VA0 i 5% 2R 1K 1] g B A«
@© EIGRP ZEFEM AS SR H]
@ M EREN K EARH

(4) show ip eigrp topology
R2#show ip eigrp topology
IP-EIGRP Topology Table for AS(1)/ID(192.168.23.2)

Codes: P — Passive, A — Active, U — Update, Q — Query, R — Reply,

r — reply Status, s — sia Status

P 1.1.1.0/24, 1 successors, FD is 20640000

via 192.168.12.1 (20640000/128256), Serial0/0/0
P 4.4.4.0/24, 1 successors, FD is 21152000

via 192.168.23.3 (21152000/20640000), Serial0/0/1
P 192.168. 34.0/24, 1 successors, FD is 21024000

via 192.168.23.3 (21024000/20512000), Serial0/0/1
P 192.168.12.0/24, 1 successors, FD is 20512000

via Connected, Serial0/0/0



P 192.168.23.0/24, 1 successors, FD is 20512000
via Connected, Serial0/0/1 (5)show ip eigrp interface
DAL 2 AT DL 4 M 304 4% 6 1 4% H A FD R RD B4R o 1104 0 45 K et 128 R S AR S
B IR “P7, “A” R “sT S XU
@O P: fF passive, R T IS A EIRES;
@ A: fF active, MHTM LA, IEA T AOE AIPIRE
@ s: {E3 BN, AR A SR T, A R s R “stuck in

active” JRZ.

[ARiE]

FIATHIES (FD): BiE—AN H ¥ 2% ) d /N AR

MR (RDD: RS h & Tl o (178 B SRIE H AR 2% 10 B/ (1 B R A

FATPEZAT (FC): JT ETGRP % s BBt R MR SN R I o ATAT PEZR AT AT LA 2L
M BH B A, SCBLES RIS, TTAT PRSI 23N . AD<FD.

(5) show ip eigrp interfaces
R2#show ip eigrp interfaces

IP-EIGRP interfaces for process 1

Xmit Queue Mean Pacing Time Multicast Pending
Interface Peers Un/Reliable SRTT  Un/Reliable Flow Timer Routes
Se0/0/0 1 0/0 7 5/190 218 0
Se0/0/1 1 0/0 7 5/190 222 0

DAL 3 487 Bt 25 LR
@© Interface: 11T EIGRP Ppil ¥4z 11;
@ Peers: 1ZIZ AR I
® Xmit Queue Un/Reliable: fEANRIHE/AJSERNA A7 B 05040 €0 O £t
@ Mean SRTT: ~PIJRIFEARINTa], FALETD;
® Pacing Time Un/Reliable: HHfi e A nl ¢/ ] SERAF AR £ b £ 0% Hi 42 11 (1 s )
[F] o 5
® Multicast Flow Timer: ZH3EE LM KI5 AT Ec A SRR )R] 5
@ Pending Routes: {EAZIEBAFIH S48 A I Bl 0,485 47 i) B b 2% H
(6) show ip eigrp traffic
R2#show ip eigrp traffic
IP-EIGRP Traffic Statistics for AS 1
Hellos sent/received: 364/361
Updates sent/received: 10/8
Queries sent/received: 0/0
Replies sent/received: 0/0
Acks sent/received: 4/5
Input queue high water mark 1, O drops
STA—Queries sent/received: 0/0
SIA-Replies sent/received: 0/0
Hello Process ID: 187



PDM Process ID: 167
DA bt 7R 7 BTGRP A A B e A5 A0 (R G 155
(7) debug eigrp neighbors
A W LA AR EIGRP AR JH R AIMOL. 728 Hids R1 J64% s0/0/0 #%1 shutdown
B, SRJ5HF no shutdown, W LLFE 3 EIGRP 8 f i iy i F
R2#debug eigrp neighbors
EIGRP Neighbors debugging is on
*Feb 10 02:59:31.199: %LINK-3-UPDOWN: Interface Serial0/0/0, changed state to down
*Feb 10 02:59:31. 199: %DUAL-5-NBRCHANGE: TP-EIGRP (0) 1: Neighbor 192. 168. 12. 1 (Serial0/0/0)
is down: interface down
*Feb 10 02:59:31.199: Going down: Peer 192.168.12.1 total=1 stub 0 template=1, iidb—stub=0
iid-all=0
*Feb 10 02:59:31.199: EIGRP: Neighbor 192.168.12.1 went down on Serial0/0/0
*Feb 10 02:59:32. 199: %LINEPROTO-5-UPDOWN: Line protocol on Interface Serial0/0/0, changed
state to down
*Feb 10 02:59:48. 199: %LINK-3-UPDOWN: Interface Serial0/0/0, changed state to up
*Feb 10 02:59:49. 199: %LINEPROTO-5-UPDOWN: Line protocol on Interface Serial0/0/0, changed
state to up
*Feb 10 02:59:49.687: EIGRP: New peer 192.168.12.1 total=2 stub 0 template=1 idbstub=0
iidball=1
*Feb 10 02:59:49. 687: %DUAL-5-NBRCHANGE: TP-EIGRP (0) 1: Neighbor 192. 168. 12. 1 (Serial0/0/0)
is up: new adjacency
(8) debug eigrp packets
Zdtir 2] LU R EIGRP 16 AN 1) Bt 4
R2#debug eigrp packets
EIGRP Packets debugging is on
(UPDATE, REQUEST, QUERY, REPLY, HELLO, IPXSAP, PROBE, ACK, STUB, SIAQUERY, SIAREPLY)
*Feb 10 03:01:08. 107: EIGRP: Received HELLO on Serial0/0/0 nbr 192.168.12.1
*Feb 10 03:01:08.107: AS 1, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ un/rely
0/0
*Feb 10 03:01:08.843: EIGRP: Received HELLO on Serial0/0/1 nbr 192.168.23.3
*Feb 10 03:01:08.843: AS 1, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ un/rely
0/0
*Feb 10 03:01:10.927: EIGRP: Sending HELLO on Serial0/0/0
*Feb 10 03:01:10.927: AS 1, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0
*Feb 10 03:01:12.471: EIGRP: Sending HELLO on Serial0/0/1
*Feb 10 03:01:12.471: AS 1, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0
DAt 7 R2 AXNIZ I ETGRP Boda i, i 124 5y b 25 2 WS, BTl HA HELLO
Ht B R BRI B R

[RiE]

76 EIGRP 1, A7 H A2 () 50cdh £ .

@O Hello: VAZHAEM 7@ %, F T FIYERRAT R R

@ BB AR RN AR S S B A5 58— AN Hello Ul , DAHLRRALIE T 5 nli%—



A E T AE R b S SR . i b S SO AR, DAL T SRR R AR
GARYSVOE R RUR

@ Al B R B S EORT AT U, (EAESR A R R B AT M 4k
PRIy, B et LAZEL R 10 05 3R B AR R R — A e, DU EA R S — 42 H 1
bR i R 6 11 5

@ . DLgR I eess &y, X Ei Bl ik g

® #ik: LRSI gL, AIRIAR . &l FREWER.

(9) EM P Rl Lt “ip default—-network” [fi] EIGRP P41 A —4 B, H
WRCE R

R1(config-if)#ip address 1.1.1.1 255.0.0.0

R1(config)#router eigrp 1

R1(config-router)#no network 1.1.1.0 0.0.0.255

R1 (config-router) #network 1.0.0.0

R1(config)#ip default—network 1.0.0.0

£ R2 LA iR

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 192.168.12.1 to network 1.0.0.0

C 192.168.12.0/24 is directly connected, Serial0/0/0
1.0.0.0/8 is subnetted, 1 subnets

Dx 1.0.0.0 [90/20640000] via 192.168.12.1, 00:00:08, Serial0/0/0
4.0.0.0/24 is subnetted, 1 subnets
D 4.4.4.0 [90/21152000] via 192.168.23.3, 00:05:35, Serial0/0/1

C 192. 168.23.0/24 is directly connected, Serial0/0/1
D 192. 168. 34.0/24 [90/21024000] via 192.168.23.3, 00:05:35, Serial0/0/1
DA b 2 B % R2 OB — AR BRIABS el [R13E, 76 R3, R4 BB SR 3]— 4 BRI i .

5.3 EIGRP fa 8. L2 FRINIE

5.3.1 5218 2: EIGRP fazk1yy

1. 5K HAY

A S T L4

(1) EIGRP S fa a8ty i iR eI vk
(2) EIGRP AR&EA 47 48 i i) S ik



(3) &% EIGRP & BA8 K 7 v

(4) "JA7EE RS (FD). A5 (RD) BLLEATATHESAE (FO MRS X
2. KRN

ARSI IR A RN B 5-2 PR

R

v
192.168.12.024 12

s000 o000

192.168.23.024

S0 s0/0M %

$2.168.34.024

Lod:4.4.4. 424

K 5-2 EIGRP 1 #% 41

3. XWHE
(1) PER 1. FE Hh# R
R1(config)#trouter eigrp 1
R1(config-router)#no auto—summary
R1 (config-router)#network 192.168.14.0
R1 (config-router)#network 192.168.12.0
(2) DUR 2. WOHE M H#E R2
R2 (config) #irouter eigrp 1
R2 (config-router)#no auto—summary
R2 (config-router) #network 192.168.12.0
R2 (config-router) #network 192.168.23.0
R2 (config-router) #network 2.2.2.0 255. 255. 255. 0
(3) 3. WA RS
R3(config)#irouter eigrp 1
R3 (config-router)#no auto—summary
R3 (config-router) #network 192.168.23.0
R3 (config-router) #network 192.168. 34.0
(4) DYR 4. WOE A R4
R4 (config)#tirouter eigrp 1
R4 (config-router)#no auto—summary
R4 (config-router)#network 4.4.4.0 255. 255. 255. 0
R4 (config-router) #network 192.168. 34.0
R4 (config-router) #network 192.168.14.0
4. SLIEAR
(D & EMrNCE, 78R4 AH KR
R4#ishow 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-1IS, 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

D 192. 168. 12.0/24
[90/20514560] via 192.168.14.1, 00:00:15, GigabitEthernet0/0
2.0.0.0/24 is subnetted, 1 subnets
D 2.2.2.0 [90/20642560] via 192.168.14.1, 00:00:15, GigabitEthernet0/0
192. 168. 14.0/24 is directly connected, GigabitEthernet0/0
4.0.0.0/24 is subnetted, 1 subnets
C 4.4.4.0 is directly connected, Loopback0
D 192. 168. 23. 0/24 [90/21024000] via 192.168.34.3, 00:00:15, Serial0/0/0
C 192. 168. 34.0/24 is directly connected, Serial0/0/0
ARSI O 4 1 #8 R2 [ Loopback 0, HARM H#s R4 Bk 48 R2 1 Loopback 0
APSRERAE, HR a2 FD /MO ES 3, &8558 ¢0/0 #:H1. A o4k At
AT AT E kB thWe ? fERk th4% R4 EEFRIP LW T
R4#tshow ip eigrp topology
IP-EIGRP Topology Table for AS(1)/ID(4.4.4.4)

Codes: P - Passive, A — Active, U — Update, Q — Query, R — Reply

r — reply Status, s — sia Status

P 2.2.2.0/24, 1 successors, FD is 20642560
via 192.168.14.1 (20642560/20640000), GigabitEthernet0/0
via 192.168.34.3 (21152000/20640000), Serial0/0/0
P 4.4.4.0/24, 1 successors, FD is 128256
via Connected, LoopbackO0
P 192.168. 34.0/24, 1 successors, FD is 20512000
via Connected, Serial0/0/0
P 192.168.12.0/24, 1 successors, FD is 20514560
via 192.168.14.1 (20514560/20512000), GigabitEthernet0/0
P 192.168.14.0/24, 1 successors, FD is 28160
via Connected, GigabitEthernet0/0
P 192.168.23.0/24, 1 successors, FD is 21024000
via 192.168.34.3 (21024000/20512000), Serial0/0/0

ML P LR S, 5 482 GE s0/0/0 #:10) ) AD & 20640000, At
%t GGE g0/0 $:10) [ FD A 20642560, AD<FD, ¥ /& ] 4T 4548, AT LA S — 458845 GE s0/0/0
) ik GE g0/0 #:10) AT a4k,



[ARiE]

Jadk: B ANERERNALE by, e A H 2% d

ATk AR s, (HR e B H R R e s s e, HE
PRV B 10 /N Tl 0 S ki el fs A H R 2% T AT R, DRI PR AEAE SR PR, T
O i o

(2) & Y I RC e, ARG 4% R4 17 R2 1) Loopback 0 [1) % FH 4% H 55 it i,
T SEEREEAN S a7 o AR 40 A T JE) EIGRP B H A H 5 A 5, X9 4448 1) B /Ny o
A, HECENI AR 2 FIAHE], w2 ik, i, ety R4 B~ s & .
R4 (config)#interface gigabitEthernet 0/0
R4 (config-if)#delay 2000

[5¢7r1
FEF I T delay fir B HIIEIR, FEVHE AL, AFEHEREL 10,

fE R4 EEFERK IR
R4#ishow ip route eigrp
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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-1IS, 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

D 192. 168. 12.0/24
[90/21024000] via 192.168.14.1, 00:00:15, GigabitEthernet0/0
2.0.0.0/24 is subnetted, 1 subnets
D 2.2.2.0 [90/21152000] via 192.168.34.3, 00:00:15, Serial0/0/0
[90/21152000] via 192.168.14.1, 00:00:15, GigabitEthernet0/0
D 192. 168. 23. 0/24 [90/21024000] via 192.168.34.3, 00:00:15, Serial0/0/0

DA AR Ik th 46 H “2.2.2. 07 TS PSS AR, R W] EIGRP & SCRFAF M 114
BT o
(3) K R4 BILAKIT g0/0 1 delay PRE BISURI(E, #id “variance” #n 4 KWFH
EIGRP WJAESEM k. 76 (1D Mgi BRI, ST “2.2.2.0” Bhsk H, s R4
FR b S5 R R e P AR B T SR
P 2.2.2.0/24, 1 successors, FD is 20642560
via 192.168.14.1 (20642560/20640000), GigabitEthernet0/0
via 192.168.34.3 (21152000/20640000), Serial0/0/0
AR TS HEAE RA )% b2 A48 variance [ME, (151X P 45 B A2 A6 B i 3 R 0 ] LA



L, R4 ERIBCEM TR

R4 (config)#router eigrp 1

R4 (config-router)#variance 2

fE R4 L EFERK IR

R4#ishow ip route eigrp

Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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-1IS, 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

D 192. 168. 12.0/24
[90/20514560] via 192.168.14.1, 00:00:02, GigabitEthernet0/0
2.0.0.0/24 is subnetted, 1 subnets
D 2.2.2.0 [90/21152000] via 192.168.34.3, 00:00:02, Serial0/0/0
[90/20642560] via 192.168.14.1, 00:00:02, GigabitEthernet0/0
D 192. 168. 23. 0/24 [90/21024000] via 192.168.34.3, 00:00:02, Serial0/0/0
DA Eg R 40 H “2.2.2.07 ISR, HEBMIMEEHEAR, X
FUE AR i, ATTIE B BTGRP J2& YRR AE S 1 2 1 o

[HARZ ]
EIGRP e 3tk “variance” fy&5LH), “variance” BRiAJE 1 (RPfYX
KM BALI AEIIMT) , variance [HIFVEFZ 1-128. XS HAER T 0] L2 A0 i
1R FE AR I A, 723XV Bl Y I B i R B 1252, I HLRON i 3R

5.3.2 35218 3: EIGRP IRHCE

1. R HB
T AR S ] LR

(D EmI S HR

(2) EIGRP Hzh A

(3) EIGRP T

(4) 4510 null0 B tfr & X
2. XEHAD
ARSI R A R ] 5-3 .



Lod:4.4.0.424

Lod:4.4.1.4/24
192.163.12.024 192.168.23.024 192.163.34.0/24 Lo2:4.4.2.424
Lob:1.1.1.1:24 Loi:4.4.3.424

s000 20009

R R2 R3 R4

K| 5-3 EIGRP % il M

3. XL
ARSI H 2 HH % s R4 FOTEE, B 48 R1. R2 R R3 (R [A] 5. 2 (2K 1 522401,
ERUCH IR EIGRP () H IS GETFA B, H SR A ™ - ¥ ETGRP 6 phiyl s, w) BAIE
it “no auto—summary” A OCH HANLE, REIATFTILE, R4 FEEWT:
R4 (config)#tirouter eigrp 1
R4 (config-router)#no auto—summary
R4 (config-router)#network 4.4.0.0 255.255.252.0
R4 (config-router) #network 192.168.34.0
R4 (config) #interface s0/0/0
R4 (config-if) #ip summary-address eigrp 1 4.4.0.0 255.255.252.0
//TCE EIGRP T L% thil &
4. LA
(1) 7ER4 s0/0/0 PATICRZHY, 7ER3 LAFH LK.
R3#show ip route eigrp
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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-1IS, 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

D 192.168. 12.0/24 [90/21024000] via 192.168.23.2, 00:23:31, Serial0/0/1
1.0.0.0/24 is subnetted, 1 subnets
1.1.1.0 [90/21152000] via 192.168.23.2, 00:00:18, Serial0/0/1
4.0.0.0/24 is subnetted, 4 subnets
4.4.0.0 [90/20640000] via 192.168.34.4, 00:01:02, Serial0/0/0
4.4.1.0 [90/20640000] via 192.168.34.4, 00:01:02, Serial0/0/0
4.4.2.0 [90/20640000] via 192.168.34.4, 00:01:02, Serial0/0/0
4.4.3.0 [90/20640000] via 192.168.34.4, 00:01:02, Serial0/0/0
DA b HH 2 W% 28 R3 % el R rh AT 4 20 WI40 B o
(2) {EHha R4 s0/0/0 £ ORIV, 75 R3 M R4 LA % 4

R4#ishow ip route eigrp

)

o o o o



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-1IS, 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

D 192. 168. 12.0/24 [90/21536000] via 192.168.34.3, 00:04:36, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

D 1.1.1.0 [90/21664000] via 192.168.34.3, 00:03:41, Serial0/0/0
4.0.0.0/8 is variably subnetted, 5 subnets, 2 masks
D 4.4.0.0/22 is a summary, 00:01:33, NullO

D 192. 168.23.0/24 [90/21024000] via 192. 168.34.3, 00:26:55, Serial0/0/0
R3#ishow ip route eigrp
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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-1IS, 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

D 192. 168. 12.0/24 [90/21024000] via 192.168.23.2, 00:27:30, Serial0/0/1
1.0.0.0/24 is subnetted, 1 subnets

D 1.1.1.0 [90/21152000] via 192.168.23.2, 00:04:17, Serial0/0/1
4.0.0.0/22 is subnetted, 1 subnets
D 4.4.0.0 [90/20640000] via 192. 168.34.4, 00:02:09, Serial0/0/0

DL B, 7R t#s R4 1 s0/0/0 $UATF LI RJG, &6 H Al R4 — 445 1)
“null0” () EIGRP M, EZEA T By b IR (e thas R3S e B9V B i i b 4%
H “4.4.0.0/22”,

[5¢7:1
AP WA % b4 down i DG, YIEN K 4 A Bl A R LRI B, AT DA
RO G BB

[/8%])
TSR TR S2 I 1 R4 (ER A1 1 100-104 [RHhESCH 192. 168. 96. 4/24, 192, 168. 97
.4/24, 192.168.98.4/24, 192. 168. 99. 4/24, AL A4 H4% R4 1] s0/0/0 4% LB RS SZELI



SN2 E B A R4 S PO R
R4 (config)#router eigrp 1
R4 (config-router) #network 192.168.96.0 255. 255. 252. 0
R4 (config)#interface s0/0/0
R4 (config-if) #ip summary-address eigrp 1 192. 168.96.0 255. 255.252.0
SPAE RARIR3 A7 % th 4k :
R4#ishow ip route eigrp
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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-1IS, 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
D 192. 168.12.0/24 [90/21536000] via 192. 168.34.3, 00:04:36, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets
D 1.1.1.0 [90/21664000] via 192.168.34.3, 00:03:41, Serial0/0/0
D 192. 168. 96.0/22 is a summary, 00:01:40, NullO
D 192. 168.23.0/24 [90/21024000] via 192. 168.34.3, 00:26:55, Serial0/0/0
R3#show ip route eigrp
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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-1IS, 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
D 192. 168. 12.0/24 [90/21024000] via 192.168.23.2, 00:27:30, Serial0/0/1
1.0.0.0/24 is subnetted, 1 subnets
D 1.1.1.0 [90/21152000] via 192.168.23.2, 00:04:17, Serial0/0/1
D 192. 168. 96. 0/22 [90/20640000] via 192.168.34.4, 00:02:09, Serial0/0/0
MRS A R4 (38 2 K% AT LA Y ETGRP SCHF CIDR Vi, 3K mi Al RTPv2 2 AN )
6

5.3.3 324& 4: EIGRP TAiE

1. LG HAY

ok ARSI T L 4R ETGRP % R IS A IE (0 0 R R
2. LIGFRID

ARSI PSSR 51 R

3. XWHE



(1) DER 1. FE A R
R1(config)#tkey chain ccnp
R1(config—keychain)# key 1
R1 (config—keychain—key) tkey-string cisco
R1(config)#interface s0/0/0
Rl (config-if)#ip authentication mode eigrp 1 md5 //IAiFAEZS K MD5
Rl (config-if)#ip authentication key—chain eigrp 1 ccnp //fE:0 i FI4H Lk
(2) DY 2. WCE M R2
R2 (config) #tkey chain ccnp
R2 (config—keychain)# key 1
R2 (config—keychain—key) tkey-string cisco
R2 (config) #interface s0/0/0
R2(config-if) #ip authentication mode eigrp 1 mdb
R2(config-if) #ip authentication key—chain eigrp 1 ccnp
R2 (config)#interface s0/0/1
R2(config-if) #ip authentication mode eigrp 1 md5
R2(config-if)#ip authentication key—chain eigrp 1 ccnp
(3) YR 3: WUE M IS R3
R3 (config)#key chain ccnp
R3 (config—keychain)# key 1
R3 (config—keychain—key) tkey-string cisco
R3 (config)#interface s0/0/0
R3(config-if)#ip authentication mode eigrp 1 md5
R3(config-if)#ip authentication key—chain eigrp 1 ccnp
R3(config)#interface s0/0/1
R3(config-if)#ip authentication mode eigrp 1 md5
R3(config-if)#ip authentication key—chain eigrp 1 ccnp
(4) DY 4. WUEH LA R4
R4 (config) #key chain ccnp
R4 (config—keychain)# key 1
R4 (config—keychain—key) tkey-string cisco
R4 (config) #interface s0/0/0
R4 (config-if) #ip authentication mode eigrp 1 md5
R4 (config-if) #ip authentication key—chain eigrp 1 ccnp
4. LA
(1) Qs i —un A H TIAUE, ah—uid A HGE, WL iR E
*Feb 10 05:46:11. 119: %DUAL-5-NBRCHANGE: IP-EIGRP(0) 1: Neighbor 192. 168. 12. 2
(Serial0/0/0) is down: authentication mode changed
(2) WnSBRAE ) 23 REAN TERR, LT I R (E B
*Feb 10 05:47:08. 122: %DUAL-5-NBRCHANGE: IP-EIGRP(0) 1: Neighbor 192. 168. 12.1
(Serial0/0/0) is down: Auth failure

5.4 EIGRP <L



R 51 P TAEW KRN EZ 2.

*5-1 XEMLRILE

igce 1EH
show ip eigrp neighbors P EIGRP 41 fxi &

show ip eigrp topology

A EIGRP #4145/ Bidhs e

show ip eigrp interface

B 1247 BIGRP BSR4 1RO

show ip eigrp traffic

A EIGRP I AN I i 5 (o i ZE v

debug eigrp neighbors

B EIGRP Bha 341 22 R G i

debug eigrp packets

IR RIE R ETGRP 4

ip hello-interval eigrp

Jid B EIGRP [ HELLO 3% J& #H

ip hold-time eigrp

fid & EIGRP f HELLO hold I

router eigrp Jii 3] EIGRP #% tuE s
no auto—summary KM E IR

ip authentication mode eigrp it & EIGRP A MEAL
ip authentication key-chain | ZE¥:1 i 4 sk
eigrp

variance P B AR AR SR ) i
delay Be B R LR e R
bandwidth (Lo e M

ip summary—address eigrp F L IR




% 6 E g[Xia OSPF

OSPF (Open Shortest Path First, JFBUR A FER LI B 1 PO S0 20 )4 IR A i
1 P33 OSPF H TETF 75 20 tH40 80 EARAIA I /&, OSPF & SPF 2% th phs v (1) XA
AW OSPE R YEAAINAE RECI131 H, WFR A OSPF A 1, fHZRRA 1 R Heudt 4T 7 F oKk
HERAS AR RS, IXANFIMASAILLE RFC1247 SCARY . REC1247 BEFRA OSPE A 2, = h T
HAff i B LR AR e M RN Th R 5 T P SE Tk it o IX A OSPF WA VR 2 BT SCRY, RE—1A
BB AR X TR IR RRG Co ciadE o B2 R SR I — S8 H B AE RFC1583 1 2328 Ho OSPF A
2 [T R AABLAE RFC 2328 H o 1) OSPF RAS 3 S 5CF IPv6 [¥. OSPF N Z MR, T
IR T 2 AT RAH . A5 HHE X 0SPR,

6.1 OSPF #fi&

OSPF 1E A —Fr N #EM S (Interior Gateway Protocol, IGP), FITFZE[E—/"HAIG
RY (AS) % b oy 2 W AZ #e it t 45 S . OSPF FRRFIEE G T
AT YRR ) 28 5
L S0 R
T HHER i
% HE VLSM i CIDR;
SRR s
SCHREDR IR 53, AL S R AL R 1Y 5 5
PR o 0 B
SCHFTH] HL T4 MD5S TAIE
- AR T AR PSR S
10. OSPF % F#p 180 45 B IR 2502 1105
11. OSPF Bt th UK cost 1E A BE EARHE;
12. OSPF 44740 fm 2k $hAbRFNEK thK
T34, OSPF ¥ W26 1153 g DURRR AL : |36 22 i 07 Il 28 (BMAD . HE) $6 2 515 in) 4 (NBMA)
FF) AR (Point-to-Point). AFIZ SH (Point—to-MultiPoint). N[ 281
T OSPF AN [F] 1) 0 286 S SR 0
RN LA AR T A2 % 2] OSPF ZEHEAR 11
1. B B B g R 4 1 1
2. HEERIRAS: FORIIAES that 4 1 L IL 540 % tha oG R A BE IR B

© 0N T s W N

G INOTAC
3. X A ARIR] DA A5 0 — 4L B A 2% AR o AE R — AN DN B %l 28
R T PR B RS Bl

4. HIARGE: K ARl b iU e i v S 1D B o s S EL I 8 M B — A VA R4

5. HEMCIRAIE A (LSA): LSA AR thas A HUIR A, LSA B4 15 B X Tt
PR T RRIR RN BT 13 1) AR IR 2 5

6. PR SE(SPR)S L : S OSPF %l P s i JE Atk . SPF ST WA AR A Di jkstra
B, IR DR A e B AR S 5 (SPF) 42 Di jkstra KW, OSPF #% tH#8FI A SPF, s
M THE Y BA TR H B B e



6.2 SLI01: ;=% S i%Hs A9 OSPF

1. KB/

T A AT DL AR

(1) {Ek s 15 3)) OSPF i gk

(2) JFHZ 5B, I FLE 5 2% 5 BT R X 3
(3) EEME cost HIHHH

(4) hello MRS &

(5) RFI fEEH 1) OSPF FRHFAE

(6) PEE MR OSPF &% rh WU 13 K

2. XEHAD

ASEIG PR A g R a1 6-1 s

e Area 0 .

E - T I
,‘r 19216812024 192.168.23.0024 192.168.34.0724 "
.". Lot:1.1.1.1724 Lod:2.2.2.2/24 Lof:3. 3.3.324 Lod:d 4.4. 424 "'.

s0/0/0

50/0/0 SO0 g0 %sw:‘u 000 i
¢
. . 3 3 A -

6-1 riFABERS LX) OSPR

3. XKL
(1) PER 1. FE M h# R
R1(config)#tirouter ospf 1
R1 (config-router)#router-id 1.1.1.1
R1(config-router)#network 1.1.1.0 255.255.255.0 area 0
R1 (config-router)#network 192.168.12.0 255. 255.255.0 area 0
(2) DUR 2. WCE M R2
R2 (config) irouter ospf 1
R2 (config-router) #router—-id 2.2.2.2
R2 (config-router)#network 192.168.12.0 255. 255.255.0 area 0
R2 (config-router)#network 192.168.23.0 255. 255.255.0 area 0
R2 (config-router)#tnetwork 2.2.2.0 255.255.255.0 area 0
(3) 3. WA HIE RS
R3 (config)irouter ospf 1
R3 (config-router)frouter—-id 3.3.3.3
R3 (config-router)#network 192. 168.23.0 255.255.255.0 area 0
R3 (config-router)#network 192. 168.34.0 255.255.255.0 area 0
R3 (config-router)#network 3.3.3.0 255.255.255.0 area 0
(4) DYR 4. WOE A R4



R4 (config) irouter ospf 1

R4 (config-router)#router-id 4.4.4.4

R4 (config-router) #network 4.4.4.0 0.0.0.255 area 0

R4 (config-router)#network 192.168.34.0 0.0.0.255 area 0

[HARZ K]
(1) OSPF ¥ phib#s ID (St L 44E 1-65535 2 i), i B AH S X, AN [ i ph 4%
¥yt pdE R 1D AT LAANE] . SR BEAR A B OSPF % tilife, & DRt — M2 2 up (1
(2) KB ID A1 0-4294967295 Wy 1y 1E %, A AT B TP MUk fo 4% 58 AL B.C. Do 2
W& X 3k 1D g 0 5% 0. 0. 0. 0 I AR X 35k
(3) LEFRIBUATK) T0S Hhit i OSPF 25 I, W0 2% 1K) i vl LLER I 248 1, R mT LA
BRSCHENY,  #HE AT LA 5
(4) ffi5€ Router ID G RIFY
@ efsLrEoE OSPF MEREH I 4 “router—id” fR7E T # ik 1D;
@ WIRBAGLE OSPF HERE P 5 M i #s ID, FAdk$E TP Hhhib e KPR [R148: 110 1P M
HE4 Router 1D;
@ WERBAFAEE N, SRR S I ELEL 11 TP ikt Router 1D
B4 “router—id” SKISTE M 4L ID, IXFE AT Ee M HLa T

4. LI
(1) show ip route
R2#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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-1IS, 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, Serial0/0/0
1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/782] via 192.168.12.1, 00:18:40, Serial0/0/0
2.0.0.0/24 is subnetted, 1 subnets

C 2.2.2.0 is directly connected, LoopbackO
3.0.0.0/32 is subnetted, 1 subnets

0 3.3.3.3 [110/782] via 192.168.23.3, 00:18:40, Serial0/0/1
4.0.0.0/32 is subnetted, 1 subnets

0 4.4.4.4 [110/1563] via 192.168.23.3, 00:18:40, Serial0/0/1

C 192. 168.23.0/24 is directly connected, Serial0/0/1
0 192. 168. 34. 0/24 [110/1562] via 192.168.23.3, 00:18:41, Serial0/0/1



i L 4 SRR W ] — > DX A T L OSPF I B s > 1 % i 4% H AR €07 2R

| QILED |
@ F[E14E 1 OSPF 6 4% H INHER A AR & 32 £, IX @ PR ek, RS T
24 07, fRVLPINE AL B O MESUIN 2K Ah “Point—to—Point”, #AEWIF:
R2 (config) #interface loopback 0
R2(config-if) #ip ospf network point—to—point
A3 0 % Eh 4% H AR G B R385 1 — 3.
@ BFHIACH “4.4.4.47 R 1563, tHE LR
cost A AA 1074758 (bps), SRFHCE, 1 FEITAREM A cost 2 M, IF
TR cost A 1, BEINACH “4.4.4.47 BB hids R2 SN OOIEER s R4 1
loopback0 , i 1 #% R3 [ s0/0/0, % M4 R2 M s0/0/1, Frlhil & T
1+10°/128000+10°/128000=1563. A LA B #ilId fir4 “ip ospf cost” B EHL I cost
8, JFHERILTER cost {HIT,
(2) show ip protocols
R2#show ip protocols
Routing Protocol is “ospf 1”7
// 2T #IZAT 1 OSPF ZEFE 1D
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router 1D 2.2.2.2
// A A 1D
Number of areas in this router is 1. 1 normal 0 stub O nssa
[/ A 42 5 DX R R
Maximum path: 4
/SRR R R KB H
Routing for Networks:
2.2.2.0 0.0.0.255 area 0
192.168.12.0 0.0.0. 255 area 0
192.168. 23. 0 0.0.0. 255 area 0
// VA EVUAT R B OSPF 388 25 1 ) 465 LA B 0 o 25 P 2 1) X 33
Reference bandwidth unit is 100 mbps
/%2R 10°

Routing Information Sources:

Gateway Distance Last Update
4.4.4.4 110 00:08:36
3.3.3.3 110 00:08:36
1.1.1.1 110 00:08:36

// VA F B AT B Eh A B U
Distance: (default is 110)
//OSPF i B SCBRIA FR 8 B 1
(3) show ip ospf
12 ks OSPF HERY S XS0 1, 4tk b #v iz 4T SPF SA M IR 4%
R2#show ip ospf 1



Routing Process “ospf 17 with ID 2.2.2.2
Start time: 00:50:57. 156, Time elapsed: 00:42:41. 880
Supports only single TOS(T0SO) routes
Supports opaque LSA
Supports Link-local Signaling (LLS)
Supports area transit capability
Router is not originating router—LSAs with maximum metric
Initial SPF schedule delay 5000 msecs
Minimum hold time between two consecutive SPFs 10000 msecs
Maximum wait time between two consecutive SPFs 10000 msecs
Incremental-SPF disabled
Minimum LSA interval 5 secs
Minimum LSA arrival 1000 msecs
LSA group pacing timer 240 secs
Interface flood pacing timer 33 msecs
Retransmission pacing timer 66 msecs
Number of external LSA 0. Checksum Sum 0x000000
Number of opaque AS LSA 0. Checksum Sum 0x000000
Number of DChitless external and opaque AS LSA 0
Number of DoNotAge external and opaque AS LSA 0
Number of areas in this router is 1. 1 normal O stub O nssa
Number of areas transit capable is 0
External flood list length 0
IETE NSF helper support enabled
Cisco NSF helper support enabled
Area BACKBONE (0)
Number of interfaces in this area is 3
Area has no authentication
SPF algorithm last executed 00:15:07. 580 ago
SPF algorithm executed 9 times
Area ranges are
Number of LSA 4. Checksum Sum 0x02611A
Number of opaque link LSA 0. Checksum Sum 0x000000
Number of DCbitless LSA 0
Number of indication LSA 0
Number of DoNotAge LSA 0
Flood list length 0
(4) show ip ospf interface
R2#tshow ip ospf interface s0/0/0
Serial0/0/0 is up, line protocol is up
Internet Address 192.168.12.2/24, Area 0
[/ EFE D HERUSAT I OSPF [X 5

Process ID 1, Router ID 2.2.2.2, Network Type POINT TO POINT, Cost:

/R ID, BEEES ID, PIZRKAY, 4510 Cost fH

781



Transmit Delay is 1 sec, State POINT TO POINT
//H& FTHSEIR AR
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob—resync timeout 40
/BRI I SR E

Hello due in 00:00:05

//BEES N RO I% Hello AW ISF[R]

Supports Link-local Signaling (LLS)
//3HF LLS

Cisco NSF helper support enabled

IETEF NSF helper support enabled
//CL EPIATR IR IR I T TETE A Cisco [ NSF Zjfig

Index 1/1, flood queue length 0

Next 0x0(0)/0x0(0)

Last flood scan length is 1, maximum is 1

Last flood scan time is 0 msec, maximum is O msec

Neighbor Count is 1, Adjacent neighbor count is 1
/ /80 PR B A B O SE AT OG AR 140 e TR AN 3

Adjacent with neighbor 1.1.1.1

/AR PR A A i i eh 4 1D

Suppress hello for 0 neighbor(s)
/[ BATHEAT Hel 1o i)

(5) show ip ospf neighbor
R2#show ip ospf neighbor

Neighbor ID  Pri  State Dead Time  Address Interface
3.3.3.3 0 FULL/ - 00:00:35 192. 168. 23. 3 Serial0/0/1
1.1.1.1 0 FULL/ - 00:00:38 192.168.12. 1 Serial0/0/0

PA_E A e Wi eh 2 R2 A4S, BTk thds ID 2350000 110 1.1 F13.3.3. 3, 3L
ESHIEREUT

@ Pri: ABJw i a3 L se 2

@ State: iR B AL L PPIRES

® Dead Time: ¥5FRAR T ¢ R AT SR 1 5 K TR 5

@ Address: ABJE#: AL

® Interface: H O HIAREHHESAHERD;

® “-7: TR B AEERE I OSPE ANHEAT DR 1E25.

[HARZ ]

OSPF 40 J& O AN REHE L (1) 35 DL J5 A <

@ hello [H]f@AI dead [HIBEAN[H;

[f]—8E L) hello GLMIRRAN dead [WKLZUAH A e L ARG R . BROIATEOL T,
hello G RIEMIBGUIZR 6-1 s,

7 6-1 OSPF hello [AIF@AI dead IRIFf
| R%¥E [ Hello [AIfE () | Dead K (B |




e ES S| 10 40
e Fk 2 % U ) 30 120
RA R 10 40
MENZ 30 120

ERINIS Dead [H]FE A& Hello [H]F@AIPUAT . Al AZERLZ I FIEIL “ip ospf hello—interval”
Fl “ip ospf dead-interval” @213k,

@ BT AL

@ FFpkXHR (Wistub, nssa%y) XIRISAIAILHL,

@ TAERA B AN — 3L

® B i 1D AH

® Hello fu.#% ACL deny;

@ HE% FIMTU ASUERC

B2 11 FOSPF I £ AU UL

(6) show ip ospf database
R2#tshow ip ospf database

OSPF Router with ID (2.2.2.2) (Process ID 1)

Router Link States (Area 0)

Link ID ADV Router Age Seq#t Checksum Link count
.1.1.1 .1.1.1 240 0x80000005 0x00BA35 3
2.2.2.2 2.2.2.2 1308 0x80000008 0x00D7CO 5
3.3.3.3 3.3.3.3 1310 0x80000007 0x00282D 5
4.4. 4.4 4.4. 4.4 44 0x80000004 0x009AFE 3

DL B4 A2 R2 DI O 0 Fh S5 A B e 105 5, FRdiAT IR 4 T
(O Link ID: J&#F Link State ID, fURHEA RS, A S HAE
@ ADV Router: &5l & HEHOIRASAE S 1% i #% 1D;

® Age: ZALWSIH];

@ Seq#: ¥4I,

® Checksum: 5% F1;

® Link count: 175 B HASFEA DA FIBE A H o

6.3 SKIG 2:[ &% iy 0) HEEg £ AY OSPF

1. X H

T A S5 ] LR

(1) {E¥ hi#s )5 5 OSPF % ke

(2) JAHZ 5B bR, I H0 S M2 K TLE ) X 4%
(3) BESHi %

(4) DR JEZ*[H

(5) J ik Z Vi BERE 1% OSPF [RREAE

2. KRN



ARSI R A A T 6-2 BT

192.168.1.0/24

' g0 3 g0/0 A4
%
iy % Lo0:3.3.3.324 % Lol:4.4.4.424 0
'\.\ x,—"
Yu R3 R4 L !
- .

-

K 6-2 2 # U5 i % 11 OSPF

3. XKL
(1) PER 1. FE Hha R
R1(config)#irouter ospf 1
R1(config-router)#router-id 1.1.1.1
R1(config-router)#network 1.1.1.0 255.255.255.0 area 0
R1 (config-router) #network 192.168.1.0 255.255.255.0 area 0
R1 (config-router)#auto—cost reference—bandwidth 1000
(2) DUR 2. WOHE M H#E R2
R2 (config) irouter ospf 1
R2 (config-router) #router—-id 2.2.2.2
R2 (config-router) #network 2.2.2.0 255.255.255.0 area 0
R2 (config-router) #network 192.168.1.0 255.255.255.0 area 0
R2 (config-router) #auto—cost reference—bandwidth 1000
(3) 3. WA HIE RS
R3 (config)irouter ospf 1
R3 (config-router)frouter—-id 3.3.3.3
R3 (config-router)#network 3.3.3.0 255.255.255.0 area 0
R3 (config-router)tnetwork 192.168.1.0 255.255.255.0 area 0
R3 (config-router)#auto—cost reference—bandwidth 1000
(4) DYR 4. WO A R4
R4 (config) irouter ospf 1
R4 (config-router)#router-id 4.4.4.4
R4 (config-router)#network 4.4.4.0 255.255.255.0 area 0
R4 (config-router) #network 192.168.1.0 255.255.255.0 area 0
R4 (config-router) #auto—cost reference—bandwidth 1000



[iik]

“auto—cost reference-bandwidth” & BB S 9 lt), KIAASZL R LI
i s A TIE, WARHEBOAM IS H 9, MR HRE cost J2 0.1, XEBREANGH
Mo MBS 5 BAE A Y OSPF %t #s LACE, HMWZRMASE A ME . 5ok,
MHAT S “auto—cost reference—bandwidth” {5, RGWSE/ RN ER:

% OSPF: Reference bandwidth is changed.

Please ensure reference bandwidth is consistent across all routers.

4. KGR
(1) show ip ospf neighbor
Rl#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface

2.2.2.2 1 FULL/BDR 00:00:37 192.168. 1. 2 GigabitEthernet0/0
3.3.3.3 1 FULL/DROTHER 00:00:37 192.168. 1.3 GigabitEthernet0/0
4.4.4.4 1 FULL/DROTHER 00:00:34 192.168. 1. 4 GigabitEthernet0/0

DALt AR IR 3k 2 B U7 1) 2 oy, R1 2 DR, R2 /& BDR, R3 1 R4 24 DROTHER.

[HARZ ]

(1) 4 7 38 5 2% i 2 (RS 58 A 0O &R 5 S [P R S T4, OSPF ZE3KRAE 2 #% 1 In)
[ R 28 k25 —AN DR, BEANG FH A0 55 2 f ST AT FE G &R o 645 DR (0[] IR t3% 2% Hi — A BDR,
& DR 2R IsHfige, BDR 4HAGES DR FERTE, 10 H T A LB % el 4% 5 DR Al BDR #7484 ¢
Ey

(2) DR 1 BDR A "EA11 H 4 R AL 224. 0. 0. 65

(3) DR F1 BDR {28 2 AN W 28 g JERT Y, gl /2 13 DR A BDR 1628 & — N % rh 4%
(R VREIE T AN 2 AN B E 2 PR R

(4) DR 2SS U«

O HEERZFEM ], B8 800 b a8 525 B DR;

@ WRFRES), 8wk, WEEOLES Gulll 0-255), HL5edmm
TEXS DR, BRI LT, 2807 im0 RSN 1, s B 8 el 0, &
B BRI 27t “ ip ospf priority”, WIRE: LILSE R E N 0, M A 1ZE K
A% 5 DR k2%,

@ WHRFHEAFE, REEBBS 1D, e 1D 5m LSS % DR;

(5) DR G2 ARG 1, BRIEA Gk 2S . BHkss DR M EA IR, — 2k
HESENE3), —2PHIT “clear ip ospf process” fiid o

(2) show ip ospf interface
I RIERE A RLFI R4 FHUTIZA 2
Rl#tshow ip ospf interface g0/0
GigabitEthernet0/0 is up, line protocol is up
Internet Address 192.168.1.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 10



Transmit Delay is 1 sec, State DR, Priority 1
//H L state J& DR
Designated Router (ID) 1.1.1.1, Interface address 192.168.1.1
//DR (¥ % 0 2% 1D LUK i
Backup Designated router (ID) 2.2.2.2, Interface address 192.168.1.2
//BDR FE% % 1D LAz 11 i hl:
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob—resync timeout 40
Hello due in 00:00:09
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Index 2/2, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 3, Adjacent neighbor count is 3
//R1 & DR, 5 3 MLk, JF HATIE MR R
Adjacent with neighbor 2.2.2.2 (Backup Designated Router) //R2 ;& BDR
Adjacent with neighbor 3.3.3.3
Adjacent with neighbor 4.4.4.4
Suppress hello for 0 neighbor (s)
R4ttshow ip ospf interface g0/0
GigabitEthernet0/0 is up, line protocol is up
Internet Address 192.168.1.4/24, Area 0
Process ID 1, Router ID 4.4.4.4, Network Type BROADCAST, Cost: 10
/ /W48 S 5 BROADCAST
Transmit Delay is 1 sec, State DROTHER, Priority 1
//H T state 4& DROTHER
Designated Router (ID) 1.1.1.1, Interface address 192.168. 1.1
//DR [Fi# Hies 1D A% K ik
Backup Designated router (ID) 2.2.2.2, Interface address 192.168.1.2
//BDR [¥) 8% 1% TD A% 1 3t ik
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob—resync timeout 40
Hello due in 00:00:06
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Index 2/2, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 0 msec

Neighbor Count is 3, Adjacent neighbor count is 2



/74 3 A&k, K5 R1RIR2 TERGAR R, 5 R3 HURAIRG R
Adjacent with neighbor 1.1.1.1 (Designated Router)
Adjacent with neighbor 2.2.2.2 (Backup Designated Router)
// _EHIPIAT #7555 DR A BDR B j 4R #5255 &
Suppress hello for 0 neighbor (s)

MBI # s RN R4 ARSI HE A3 50, SR 5 % RN LG RS AR A — R, &FJE K

FOETRILE) 2WAY IR 6 B i, T ABHR AR AL SRIL S FULL IRAHIPI & % s
(3) debug ip ospf adj

4 7 OSPF &5 ¢ A )t b 7 (R 1 R

R2#debug ip ospf adj

OSPF adjacency events debugging is on

R2#clear ip ospf process

Reset ALL OSPF processes? [nol: y

*Feb 10 10:37:33.447: OSPF: Interface GigabitEthernet0/0 going Down

*Feb 10 10:37:33. 447: OSPF: 2.2.2.2 address 192. 168. 1. 2 on GigabitEthernet0/0 is dead, state
DOWN

*Feb 10 10:37:33.447: OSPF: Neighbor change Event on interface GigabitEthernet0/0

*Feb 10 10:37:33.447: OSPF: DR/BDR election on GigabitEthernet0/0

*Feb 10 10:37:33.447: OSPF: Elect BDR 4.4.4.4

*Feb 10 10:37:33.447: OSPF: Elect DR 1.1.1.1

*Feb 10 10:37:33.447: OSPF: Elect BDR 4.4.4.4

*Feb 10 10:37:33.447: OSPF: Elect DR 1.1.1.1

*Feb 10 10:37:33. 447: DR: 1.1.1.1 (Id) BDR: 4.4.4.4 (Id)

*Feb 10 10:37:33.447: OSPF: Reset adjacency with 3.3.3.3 on GigabitEthernet0/0, state 2WAY

*Feb 10 10:37:33. 447: OSPF: 1.1. 1.1 address 192. 168. 1. 1 on GigabitEthernet0/0 is dead, state
DOWN

*Feb 10 10:37:33. 447: %0SPF-5-ADJCHG: Process 1, Nbr 1. 1. 1.1 on GigabitEthernet0/0 from FULL
to DOWN, Neighbor Down: Interface down or detached

*Feb 10 10:37:33.447: OSPF: Neighbor change Event on interface GigabitEthernet0/0

*Feb 10 10:37:33.447: OSPF: DR/BDR election on GigabitEthernet0/0

*Feb 10 10:37:33.447: OSPF: Elect BDR 4.4.4.4

*Feb 10 10:37:33.447: OSPF: Elect DR 4.4.4.4

*Feb 10 10:37:33.447: DR: 4.4.4.4 (Id) BDR: 4.4.4.4 (Id)

*Feb 10 10:37:33.447: OSPF: Remember old DR 1.1.1.1 (id)

*Feb 10 10:37:33. 447: OSPF: 3. 3. 3.3 address 192. 168. 1. 3 on GigabitEthernet0/0 is dead, state
DOWN

*Feb 10 10:37:33. 447: %0SPF-5-ADJCHG: Process 1, Nbr 3. 3. 3.3 on GigabitEthernet0/0 from 2WAY
to DOWN, Neighbor Down: Interface down or detached

*Feb 10 10:37:33.447: OSPF: Neighbor change Event on interface GigabitEthernet0/0

*Feb 10 10:37:33.447: OSPF: DR/BDR election on GigabitEthernet0/0

*Feb 10 10:37:33.447: OSPF: Elect BDR 4.4.4.4

*Feb 10 10:37:33.447: OSPF: Elect DR 4.4.4.4

*Feb 10 10:37:33. 447: DR: 4.4.4.4 (Id) BDR: 4.4.4.4 (Id)

*Feb 10 10:37:33. 447: OSPF: 4. 4. 4. 4 address 192. 168. 1. 4 on GigabitEthernet0/0 is dead, state



DOWN

*Feb 10 10:37:33. 447: %0SPF-5-ADJCHG: Process 1, Nbr 4. 4. 4. 4 on GigabitEthernet0/0 from FULL
to DOWN, Neighbor Down: Interface down or detached

*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb

10
10
10
10
10
10
10
10
10
10

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:

37:
37:
37:
37:
37:
37:
37:
37:
37:
37:

33
33

33.
33.
33.
33.
33.
33.
33.
33.

L447:
L 447:
447:
447:
447:
447:
447:
447:
459:
459:

10 10:37:33. 459:
10 10:37:33. 459:
10 10:37:33. 459:

10 10:37:33. 459:
10 10:37:33. 459:
10 10:37:33. 459:
10 10:37:33. 459:
10 10:37:33. 459:

*Feb 10 10:37:33. 459:
0x7 len 32

*Feb
flag 0x7
*Feb
flag 0x7
*Feb
*Feb
flag 0x2
*Feb

*Feb
flag 0x7
*Feb
*Feb
flag 0x0
*Feb
flag 0x0
*Feb
*Feb
*Feb
flag 0x3

10 10:37:33.459:
len 32

OSPF:
OSPF:
OSPF:
OSPF:

OSPF:
OSPF:
OSPF:
OSPF:
OSPF:

Neighbor change Event on interface GigabitEthernet0/0
DR/BDR election on GigabitEthernet0/0
Elect BDR 0.0.0.0
Elect DR 0.0.0.0
DR: none BDR: none
Remember old DR 4.4.4.4 (id)
Interface Loopback0 going Down
2.2.2.2 address 2.2.2.2 on Loopback0 is dead, state DOWN
Interface GigabitEthernet0/0 going Up

Interface Loopback0 going Up

OSPF: 2 Way Communication to 1.1.1.1 on GigabitEthernet0/0, state 2WAY

OSPF: 2 Way Communication to 3. 3. 3.3 on GigabitEthernet0/0, state 2WAY

OSPF: 2 Way Communication to 4.4. 4.4 on GigabitEthernet0/0, state 2WAY

OSPF:
OSPF:
OSPF:
OSPF:

Backup seen Event before WAIT timer on GigabitEthernet0/0
DR/BDR election on GigabitEthernet0/0

Elect BDR 4.4.4.4

Elect DR 1.1.1.1

DR: 1.1.1.1 (Id) BDR: 4.4.4.4 (Id)

OSPF: Send DBD to 1.1.1.1 on GigabitEthernet0/0 seq 0xC87 opt 0x52 flag

OSPF: Send DBD to 4.4.4.4 on GigabitEthernet0/0 seq 0x1BIC opt 0x52

10 10:37:33.463: OSPF: Rcv DBD from 1.1.1.1 on GigabitEthernet0/0 seq 0x1A0 opt 0x52
len 32 mtu 1500 state EXSTART
10 10:37:33.463: OSPF: First DBD and we are not SLAVE
10 10:37:33.463: OSPF: Rcv DBD from 1.1.1.1 on GigabitEthernet0/0 seq 0xC87 opt 0x52
len 112 mtu 1500 state EXSTART
10 10:37:33.463: OSPF: NBR Negotiation Done. We are the MASTER

*Feb 10 10:37:33.463: OSPF: Send DBD to 1. 1. 1.1 on GigabitEthernet0/0 seq 0xC88 opt 0x52 flag
0x1 len 32

10 10:37:33

len 32 mtu
10 10:37:33
10 10:37:33

len 32

10 10:37:33
len 32 mtu
10 10:37:33
10 10:37:33

10 10:37:33

463: OSPF: Rcv DBD from 4. 4. 4.4 on GigabitEthernet0/0 seq 0x13C0 opt 0x52
1500 state EXSTART
.463: OSPF: NBR Negotiation Done. We are the SLAVE

.463: OSPF: Send DBD to 4.4.4.4 on GigabitEthernet0/0 seq 0x13C0 opt 0x52

.463: OSPF: Rcv DBD from 1.1.1.1 on GigabitEthernet0/0 seq 0xC88 opt 0x52

1500 state EXCHANGE
.463: OSPF: Exchange Done with 1.1.1.1 on GigabitEthernet0/0
.463: OSPF: Send LS REQ to 1.1.1.1 length 48 LSA count 4
463: OSPF: Rcv DBD from 4. 4.4.4 on GigabitEthernet0/0 seq 0x13C1 opt 0x52
len 112 mtu 1500 state EXCHANGE



*#Feb 10 10:37:33.463: OSPF: Send DBD to 4.4.4.4 on GigabitEthernet0/0 seq 0x13Cl opt 0x52
flag 0x0 len 32
*Feb 10 10:37:33.463: OSPF: Rcv LS UPD from 1. 1. 1. 1 on GigabitEthernet0/0 length 212 LSA count

*Feb 10 10:37:33.467: OSPF: Synchronized with 1.1.1.1 on GigabitEthernet0/0, state FULL

*Feb 10 10:37:33.467: %0SPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on GigabitEthernet0/0 from
LOADING to FULL, Loading Done

*Feb 10 10:37:33.467: OSPF: Rcv DBD from 4. 4. 4.4 on GigabitEthernet0/0 seq 0x13C2 opt 0x52
flag 0x1 len 32 mtu 1500 state EXCHANGE

*Feb 10 10:37:33.467: OSPF: Exchange Done with 4.4.4.4 on GigabitEthernet0/0

*Feb 10 10:37:33.467: OSPF: Synchronized with 4.4.4.4 on GigabitEthernet0/0, state FULL

*Feb 10 10:37:33.467: %0SPF-5-ADJCHG: Process 1, Nbr 4.4.4.4 on GigabitEthernet0/0 from
LOADING to FULL, Loading Done

*Feb 10 10:37:33.467: OSPF: Send DBD to 4.4.4.4 on GigabitEthernet0/0 seq 0x13C2 opt 0x52
flag 0x0 len 32

*Feb 10 10:37:33.947: OSPF: Build router LSA for area 0, router ID 2.2.2.2, seq 0x80000001,
process 1

*Feb 10 10:37:38. 155: OSPF: Rcv LS UPD from 4. 4. 4. 4 on GigabitEthernet0/0 length 76 LSA count
*Feb 10 10:37:38. 443: OSPF: Rcv LS UPD from 1. 1. 1.1 on GigabitEthernet0/0 length 76 LSA count
*Feb 10 10:37:38.595: OSPF: Rcv LS UPD from 4. 4. 4. 4 on GigabitEthernet0/0 length 76 LSA count
*Feb 10 10:37:38.635: OSPF: Rcv LS UPD from 1. 1. 1.1 on GigabitEthernet0/0 length 76 LSA count

*Feb 10 10:37:43. 155: OSPF: Build router LSA for area 0, router ID 2.2.2.2, seq 0x80000005

process 1

*Feb 10 10:37:43. 155: OSPF: Rcv LS UPD from 1. 1. 1.1 on GigabitEthernet0/0 length 76 LSA count

AL (i 2R

O DR FHEAS IR R SE R, B DR /& R1, BDR J& R4;

@ 7£ OSPF Affeoc /R RE s, B APRAS AL RS DOWN, 2 Way. EXSTART.
EXCHANGE. Loading Fl FULL.

6.4 OSPF jAiE

6.4.1 LI 3. ETFXigiRY OSPF & O IAME

1. KB
T AR S ] LR

(1) OSPF NIRRT X

(2) FET- DXy OSPF i B 114 DA () 0 B R ik
2. KRN



ARSI R A A T ] 6-3 BT

m=— -

Area 0

I; s0/0/0 s000

\ Lot:t.1.1.124 "] Lo®:2.2.2.2/24
- 2

\ [r

%
% R1 192.168.12.024

il -

6-3 JLT- X I OSPF ] B 1A AAE

3. XKL
(1) PER 1. FE M ha R
R1(config)#irouter ospf 1
R1(config-router)#router-id 1.1.1.1
R1 (config-router)#network 192.168.12.0 255. 255.255.0 area 0
R1(config-router)#network 1.1.1.0 255.255.255.0 area 0
Rl (config-router)tarea 0 authentication //IXi 0 J& FfijHe 02 IAIF
R1(config)#interface s0/0/0
R1(config—if)#ip ospf authentication—key cisco //Hc & INIFZIY
(2) DUR 2. WCE M H#E R2
R2 (config) irouter ospf 1
R2 (config-router) #router—-id 2.2.2.2
R2 (config-router) #network 2.2.2.0 255.255.255.0 area 0
R2 (config-router)#network 192.168.12.0 255. 255.255.0 area 0
R2 (config-router)#area 0 authentication
R2 (config) #interface s0/0/0
R2 (config-if) #ip ospf authentication—key cisco
4. LIER
(1) show ip ospf interface
Rl#tshow ip ospf interface s0/0/0
Serial0/0/0 is up, line protocol is up
Internet Address 192.168.12.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT TO POINT, Cost: 781
Transmit Delay is 1 sec, State POINT TO POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob—resync timeout 40
Hello due in 00:00:02
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Index 1/1, flood queue length 0



Next 0x0(0)/0x0(0)
Last flood scan length is 0, maximum is 1
Last flood scan time is 0 msec, maximum is O msec
Neighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighbor (s)
Simple password authentication enabled
DA bt s J AT AR AR W% 1A T i 2N
(2) show ip ospf
Rl#tshow ip ospf
Routing Process “ospf 1”7 with ID 1.1.1.1
Supports only single TOS(T0SO) routes
Area BACKBONE (0)
Number of interfaces in this area is 2 (1 loopback)
Area has simple password authentication
SPF algorithm last executed 00:00:01.916 ago
SPF algorithm executed 5 times
Area ranges are
Number of LSA 2. Checksum Sum 0x010117
Number of opaque link LSA 0. Checksum Sum 0x000000
Number of DCbitless LSA 0
Number of indication LSA 0
Number of DoNotAge LSA 0O
Flood list length 0
DA% H 2 B DX 3 0 SR FH ] 0 114 TAE
(3) WIR RL X3 0 BAT R BINIE, 1T R2 DX 0 J5 Bl 42 4 AE, U R2 _E HBL T T
HEEPSE
*Feb 10 11:03:03.071: OSPF: Rcv pkt from 192.168.12.1, Serial0/0/0 : Mismatch
Authentication type. Input packet specified type 0, we use type 1

(4) TS R1 AT R2 AKX 0 #B K5 20 7 B 1A UAIE, (HJ2 R2 [R4E R AT T % e el
e, U R2 b H LT T AE R

*Feb 10 10:55:53.071: OSPF: Rcv pkt from 192.168.12.1, Serial0/0/0 : Mismatch
Authentication Key — Clear Text

6.4.2 32IF 4: ETF[XigHY OSPF MD5 AIE

1. LG HY

T A S aG T DL R

(1) OSPF AT FRIZRALAIE L

(2) KT X3k OSPF MD5 DA iF I Pc & FH i it
2. XEHAD
AR AN A ] 6-3 o

3. XWHE

(D) DU 1. FCE M h8RI



R1(config)#trouter ospf 1
R1 (config-router)#router-id 1.1.1.1
R1 (config-router)#network 192.168.12.0 255. 255.255.0 area 0
R1(config-router)#network 1.1.1.0 255.255.255.0 area 0
R1(config-router)#area 0 authentication message—digest //IXii 0 j5 4 MD5 TAIFE
Rl (config)#tinterface s0/0/0
R1(config—if)#ip ospf message—digest—key 1 md5 cisco//BLE INIF key ID fi% ik
(2) DY 2. WOE M R2
R2 (config) irouter ospf 1
R2 (config-router) #router—id 2. 2. 2. 2
R2 (config-router) #network 2.2.2.0 255. 255. 255.0 area 0
R2 (config-router)#network 192.168.12.0 255. 255. 255.0 area 0
R2 (config-router)tarea 0 authentication message—digest
R2 (config) #interface s0/0/0
R2 (config-if) #ip ospf message—digest—key 1 md5 cisco
4. KA
(1) show ip ospf interface
Rl#tshow ip ospf interface s0/0/0
Serial0/0/0 is up, line protocol is up
Internet Address 192.168.12.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT TO POINT, Cost: 781
Transmit Delay is 1 sec, State POINT TO POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob—resync timeout 40
Hello due in 00:00:09
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Index 1/1, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 0, maximum is 1
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighbor (s)
Message digest authentication enabled
Youngest key id is 1
it e e AT AR BRI AR R T T MDS AE, i A ID O 1.
(2) show ip ospf
Rl#show ip ospf
Routing Process “ospf 1”7 with ID 1.1.1.1
Supports only single TOS(T0SO) routes
Area BACKBONE (0)

Number of interfaces in this area is 2 (1 loopback)



Area has message digest authentication
SPF algorithm last executed 00:01:50.096 ago
SPF algorithm executed 5 times
Area ranges are
Number of LSA 2. Checksum Sum 0x010117
Number of opaque link LSA 0. Checksum Sum 0x000000
Number of DCbitless LSA 0
Number of indication LSA 0
Number of DoNotAge LSA 0O
Flood list length 0
DL b4 H 2 B X35k 0 SR FH MD5 A iE
(3) 4R R1 X35 0 J5 8 MD5 tAUE, 1M R2 X5k 0 3 B faj 5 2 TAUE, W R2 3L T
UEEEN
*Feb 10 11:08:13.075: OSPF: Rcv pkt from 192.168.12.1, Serial0/0/0 : Mismatch
Authentication type. Input packet specified type 2, we use type 1
(4) 4R R1 A1 R2 HYIX 8k 0 #8052 MD5 TATE, {HJ2 R2 M H N IRAECE key ID FI%
e A i, 0 R2 B IR AR
*Feb 10 11:08:43.075: OSPF: Rcv pkt from 192.168.12.1, Serial0/0/0 : Mismatch
Authentication Key — No message digest key 1 on interface
6.4.3 4G 5: E-THERRAY OSPF 2 QL IAIE
1. LG HAY
T A W] L AR
(1) OSPF AR AR X
(2) K THERKIK) OSPF f] . 111 DA UE AR HC B A ik
2. SKIGHR AN
ARSI R AN SR I 6-3 BT o
3. XL,
(1) BB FE K R
R1(config)#irouter ospf 1
Rl (config-router)#router-id 1.1.1.1
Rl (config-router)#tnetwork 1.1.1.0 0.0.0.255 area 0
Rl (config-router)#network 192.168.12.0 0.0.0.255 area 0
R1(config)#interface s0/0/0
R1(config-if)#ip ospf authentication //%BEEK 5 Ffai B 1A \AE
R1(config—if)#ip ospf authentication—key cisco //Hc & INIFZHIY
(2) B2 FLE K R2
R2 (config) irouter ospf 1
R2 (config-router) #router—id 2. 2. 2. 2
R2 (config-router)#network 2.2.2.0 0.0.0.255 area 0
R2 (config-router)#network 192.168.12.0 0.0.0.255 area 0
R2 (config) #interface s0/0/0
R2(config-if)#ip ospf authentication
R2 (config-if) #ip ospf authentication—key cisco



4. RIGEK
(1) show ip ospf interface
Rl#tshow ip ospf interface s0/0/0
Serial0/0/0 is up, line protocol is up
Internet Address 192.168.12.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT TO POINT, Cost: 781
Transmit Delay is 1 sec, State POINT TO POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob—resync timeout 40
Hello due in 00:00:09
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Index 1/1, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is O msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for 0 neighbor (s)
Simple password authentication enabled
DAt e f AT AR AR WA 1A T i 2k
(2) s RL [ s0/0/0 311 B 5 11 AUE, R2 HI s0/0/0 #: F15CA JA shkiiE,
R2 FHEL R A5 R
*Feb 10 11:19:33.074: OSPF: Rcv pkt from 192.168.12.1, Serial0/0/0 : Mismatch
Authentication type. Input packet specified type 1, we use type O
(3) B2k R1 A R2 1 s0/0/0 #BJA B 7 5 1 IAUE, (EE R2 HOHE R SO IS EAUE S
M a R, W R2 b H LT A R
*Feb 10 11:22:33.074: OSPF: Rcv pkt from 192.168.12.1, Serial0/0/0 : Mismatch
Authentication Key — Clear Text

6.4.4 3250 6: E T iEREHY OSPF MD5 TAIE

1. R HEY

T AR S ] LR

(1) OSPF WSS R S

(2) FEFBE K OSPF MD5 DAIE e & A%

2. XHAD

AR IR SR I ] 6-3 s

3. XWHE

(1) BB FEK S R

R1(config)#irouter ospf 1
R1(config-router)#router—-id 1.1.1.1
R1(config-router)#network 1.1.1.0 0.0.0.255 area 0
R1 (config-router)#network 192.168.12.0 0.0.0.255 area 0



R1(config)#interface s0/0/0
R1(config-if)#ip ospf authentication message—digest//$% 11 s0/0/0 j5 4 MD5 TAE
Rl (config-if)#ip ospf message—digest—key 1 md5 cisco //HiHE key ID A5 Rk
(2) DY 2. WCE M R2
R2 (config) irouter ospf 1
R2 (config-router) #router—-id 2.2.2.2
R2 (config-router) #network 2.2.2.0 0.0.0.255 area 0
R2 (config-router) #network 192.168.12.0 0.0.0.255 area 0
R2 (config) #interface s0/0/0
R2(config-if)#ip ospf authentication message—digest
R2(config-if) #ip ospf message—digest—key 1 md5 cisco
4. LA
(1) show ip ospf interface
Rl#tshow ip ospf interface s0/0/0
Serial0/0/0 is up, line protocol is up
Internet Address 192.168.12.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT TO POINT, Cost: 781
Transmit Delay is 1 sec, State POINT TO POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob—resync timeout 40
Hello due in 00:00:00
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Index 1/1, flood queue length 0
Next 0x0(0) /0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for 0 neighbor (s)
Message digest authentication enabled
Youngest key id is 1
it e e AT AR BRI AR R T T MDS AAGE, 1 A ID O 1.
(2) 2 R1 1) s0/0/0 JHZ) MD5 TALE, 1fii R2s0/0/0 & Bl I A1AUE, W R2 FHIL
T AF
*Feb 10 11:08:13.075: OSPF: Rcv pkt from 192.168.12.1, Serial0/0/0 : Mismatch
Authentication type. Input packet specified type 2, we use type 1
(3) IR R1 A R2 F s0/0/0 #B )i 5 MD5 WAIE, HJE R2 HHE 1 R A BCE key ID Al
fidh, WP R2 IR RIS
*Feb 10 11:31:13.078: OSPF: Rcv pkt from 192.168.12.1, Serial0/0/0 : Mismatch

Authentication Key — No message digest key 1 on interface

[BoRE ]



1. OSPF B UEAL T XA s
2. OSPF 5 X 3 FHAUEZRAL: 0-FRABATINIE, ZEE A, 1-R XA R O4
NIE; 22— K MD5 AIE.

6.5 SCI& 7: default—information originate

1. R HEY

I ok A sz 86 AT DL AR A il o iy 4 “default-information originate” [a] OSPF 4%
HEAN—Z BN o

2. LGN

SR BN SR A ] 6-4 TR o

( Imternet o mimmememmm

_ Area0 e
."‘ o . \'-\

oo 192.168.12.0/24 192.168.23.0/24 192.168.34.0/24 )
¢ Lot:iA.1.124 Lo0:2.2.2,2/24 Loi:3.3.3.324 Lot:4.4.4. 424 ‘-'.
i s000 oo o . ]
! s0/0/0 SO0 oo %sn.u.n <0/0/0 i
. ¢

K . . 3 3 A ’

K 6-4 “default-information originate” [ OSPF %y N —24%BRIA % H

3. XKL
ASZEGH R FFREIFE D 1 SR Internet.

(1) PER 1. FoE M h# R
R1(config)#interface loopback 1
R1(config-if)#ip address 5.5.5.5 255.255. 255. 0
R1(config)#ip route 0.0.0.0 0.0.0.0 loopback 1
R1 (config-router)#router-id 1.1.1.1
R1(config-router)#network 1.1.1.0 0.0.0.255 area 0
R1 (config-router)#network 192.168.12.0 0.0.0.255 area 0
R1(config-router)#default—-information originate

[HARZ ]

“default-information originate” x4 )& [ "] LAINAIIEM) “always” %L, WA
%25, M ihas B EE— 4 B0A R 1, I &A= AT R . WA H %2
£, s FRGAEEEAM th, Bt #2s1n) OSPF XA i A — 45 BRIA G Hi

(2) D 2: 9% R2. R3 M R4 [MHECE R 6.2 SEH 1 (IHCE 5E A 1A
4. LIG R

(1) show ip route



R4#tishow ip route ospf
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-1IS, 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 192.168.34.3 to network 0.0.0.0

0 192.168.12.0/24 [110/2343] via 192. 168.34.3, 00:01:26, Serial0/0/0
1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/2344] via 192.168.34.3, 00:01:26, Serial0/0/0
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/1563] via 192.168.34.3, 00:01:26, Serial0/0/0
3.0.0.0/32 is subnetted, 1 subnets

0 3.3.3.3 [110/782] via 192.168.34.3, 00:01:26, Serial0/0/0

0 192. 168.23.0/24 [110/1562] via 192.168.34.3, 00:01:27, Serial0/0/0
0%E2 0.0.0.0/0 [110/1] via 192.168.34.3, 00:01:27, Serial0/0/0
R3#show ip route ospf
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-1IS, 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 192.168.23.2 to network 0.0.0.0

0 192.168.12.0/24 [110/1562] via 192.168.23.2, 00:05:28, Serial0/0/1
1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/1563] via 192.168.23.2, 00:05:28, Serial0/0/1
2.0.0.0/32 is subnetted, 1 subnets
0 2.2.2.2 [110/782] via 192.168.23.2, 00:05:28, Serial0/0/1
4.0.0.0/32 is subnetted, 1 subnets
0 4.4.4.4 [110/782] via 192.168.34.4, 00:05:28, Serial0/0/0

0%E2 0.0.0.0/0 [110/1] via 192.168.23.2, 00:05:30, Serial0/0/1
M _ETH R3 A R4 1A% R s, 7T LLE 25l i iy 2“ default—-information originate”
S AT LATA) OSPE X 48 N — 45 SR IA 4% i o
(2) show ip ospf database
R4#ishow ip ospf database



OSPF Router with ID (4.4.4.4) (Process ID 1)

Router Link States (Area 0)

Seqit
0x80000010 0x000BD7 3
0x80000016 0x00CFBS 5
0x80000007 0x00282D 5
0x80000007 0x009402 3

Checksum Link count

Seqit Checksum Tag

Link ID ADV Router Age
1.1.1.1 1.1.1.1 746
2.2.2.2 2.2.2.2 188
3.3.3.3 3.3.3.3 163
4.4.4. 4 4.4.4. 4 248
Type—5 AS External Link States
Link ID ADV Router Age
0.0.0.0 .L1.1.1 863

A AE R4 PRI S BAREATLLE 2], BSE AAMIEAN T — 42K

RN AAE 18 A

6.6 OSPF fiy

0x80000001 0x001D91 1

Q
SiCR

* 6-2 FIH AT NI L.

F6-2 AEMAILE

LiEs YEH

show ip route Bk

show ip ospf neighbor A OSPF A1 J& I FEAE KL

show ip ospf database & OSPF ¥ 4h 45 M Bt 22

show ip ospf interface YA OSPF I e a2 S B

show ip ospf BF OSPF #ERE f2 Hogn Ay

debug ip ospf adj {2713 OSPF Q4550 & 1) 2 sl BT ) e
debug ip ospf events {7~ OSPF &A= 1A

debug ip ospf packet SRS ER AR T A 1Y) OSPE g o
router ospf JA 8l OSPF #% th 3

router—id B 2 s 1D

network B I 285 5 I 24 A PR Ik

ip ospf network T 1 Y 25 248 7T

ip ospf cost

BB cost A

ip ospf hello—interval

Bt E hello [a] b

message—digest

ip ospf dead-interval L& OSPF 45 J& (48 T i 1]
ip ospf priority i F B A e 2
auto—cost reference-bandwidth | fid & &% v

clear ip ospf process 15 % OSPF HEFE

area area—id authentication Jei s X 3 g L A AIE

ip  ospf  authentication—key | [t & IAIEZ5HS

cisco

area area—id authentication | J3z}j[X i MD5 TAIE

S5 [ LSA, AHOE




ip ospf  message—-digest—key
key—1d mdb key

B key ID MR

ip ospf authentication JA FHAE % 7 . 11 A A IE

ip ospf authentication | o FH#EH MD5 AU
message—digest

default—information originate [n] OSPF X 3y N ERA % i
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P AR TR, ) e 1 R AN LUK b s R A AR ORI ZE i
W LIRS 8k M 2645 HDLC . PPP. Frame-relay %5, A# /4 HDLC 1 PPP. #IX}ifi 5, PPP
it HDLC R Z Mg

7.1 HDLC #A PPP f& 4t

7.1.1 HDLC /4B

HDLC J2& i B mi fpAT Sk b (DS mitdsthens =X, I0mipks 2XR0 LUK I it 50 1R
I 25 5], HDLC iy 45 Y5t MAC Hbtik AT H (19 MAC #uhk . Cisco A FI% HDLC #E4T T L4k, Cisco
() HDLC & FIbRUER) HDLC ANHeAE . W BEHS 1P i #2 Cisco W%, ] HDLC B3¢
), (HANS Cisco s 5k Cisco W& HEATIES:, NALA] PPP Ppill. HDLC AREFRHLLGIF,
DT G EER (0 AR . BRIARE, Cisco BHI#RIH M2 R Cisco HDLC &35, Wi
R AN S HDLC, BS54k HDLC i F #ir4 “encapsulation hdlc”.

7.1.2 PPP fv48

1. PPP #fi&

AIHDLC —#¥, PPP B & HAT4ess b (P Hk el b i) —Fiiidsdes X, |
J& PPP 1] LA 2 R 48 2 B i S 37 . PPP SCFRIATE . Z2EEIRIRE. [Rl3k . IR4i25ThRt.
PPP &3t 4 AN FRAE—> mi Bl s B b Il 1 B

o ERRMEENI AN E P JEAE IR DT A% LCP ke P B RS U KA B

o BEMSFUEAIN . {EREMEE O M EHHMT, X—MBUE RN

o NEEZUMNECE PR WAF ) A T AR NCP it LI B I IC B 9 2 2 P

o RCMIBEMG: IWAGREMCK — BERFERR] LCP BY NCP i e 1B % sl A A — Se AN i
2. PPP JAE: PAP #0 CHAP
(1) PAP——ETEIEETY

PAP (Password Authentication Protocol) FJFH 2 kIETFIHf 25 AT INE. 78
PPP B SE e G, PR A W AERE RS R ORGE ] P A RS, HRSUEm L. PAP
IR UE R, A fE R R DA SO S, 1 EL e TR YT s 4 i 46k A I
It PAP AN fig 917 o P A= BU ek FH o 8 1 2 B
(2) CHAP——if|8){8 F 2 IE MY

CHAP (Challenge Handshake Authentication Protocol) A 3 ¥x3E T & AR 56 IE U5 it
TR o CHAP 38 UF il FEAE BB e v 2 SR EAT, 1T HLAE LA (R ATART B i 28 v AP IR T
IXAF A 8 T 22 4 s CHAP AN SR VFEEHE RS J7 70 3 AT 30 Tl v S A 00 R AT 38 1k 223K
CHAP A5 A AN [ (1 1 1) 3 JEL - /ST SV A AN m ot () M — PR {FL, CHAP AN 4L IX %51,
SUEIE— AN]SR PR ) VL, DA A ) B S i 22 o MDG &5 e S N2 (8 . B
LA CHAP W] LARJ 1EFFAE Xy, CHAP (#3424 Lb PAP # 5.

7.2 SCI& 1:HDLC #0 PPP H3E

1. LB



T AL, e ] LR W R Re
(1 BATEERE LRSS
(2)  HDLC Ff%%
(3)  PPP %

2. LIRS

192.168.12.0/24

s0/0/0  s0/0/0 R2

B 7-1 SE88 15256 3 i

5l

3. KBTE

(1) PER 1 76 R1 MR B a8 FRCE 1P Muhk ORUE B RE K (R 1
R1(config)#int s0/0/0
R1(config-if)#ip address 192.168.12.1 255. 255. 255.0
R1(config—if)#no shutdown

R2 (config) #int s0/0/0

R2 (config-if)#clock rate 128000

R2 (config-if)#ip address 192.168.12.2 255.255. 255.0
R2 (config—if)#no shutdown

Rl#tshow interfaces s0/0/0
Serial0/0/0 is up, line protocol is up
Hardware is GT96K Serial
Internet address is 192.168. 12.1/24
MTU 1500 bytes, BW 128 Kbit, DLY 20000 usec
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation HDLC, loopback not set / /% O BRAA 351255 54 HDLC $5 2%
CHeAb g )

(2) DR 2. SU% ERATHERS P i 1L D e PPP df3¢
R1(config)#int s0/0/0
R1(config-if)#tencapsulation ppp

R2 (config) #int s0/0/0
R2 (config—if)#tencapsulation ppp

Rl#tshow int s0/0/0

Serial0/0/0 is up, line protocol is up
Hardware is GT96K Serial
Internet address is 192.168. 12.1/24



MTU 1500 bytes, BW 128 Kbit, DLY 20000 usec
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation PPP, LCP Open //i%#% K335 4 PPP d53k
Open: IPCP, CDPCP, loopback not set // W44 2 3CRFE TP Rt CDP Hpist
QLA GEY <P
4. KEER
(1> WK R T R2 2 [H) 3 A7 4 3 1 2 20
Rl#iping 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 = 12/13/16 ms
D RBERR P AR [R], U ping MU IE R
(2)  BEH P AN ) P
R1(config)#int s0/0/0
R1(config-if)#tencapsulation ppp

R2 (config) #int s0/0/0
R2 (config—if) #encapsulation hdlc

Rit#tshow int s0/0/0

Serial0/0/0 is up, line protocol is down
@ S LEN L)

/ /P BEANIC L, U i

[R7R) B R PATHE O, & WEL R JLRRRES:

Serial0/0/0 is up, line protocol is up

/S IE

Serial0/0/0 is administratively down, line protocol is down

//EFFIFEZED, $4T “no shutdown” wJ LAFT JF42 11

Serial0/0/0 is up, line protocol is down

J/EREEE, B R R, Gl R ECE N B Wi ANITHC . PPP IEAS R
Serial0/0/0 is down, line protocol is down

/B, T A )

7.3 SCI& 2:PAP JAIE

1. XBHEHD
WA, e ] AR R B g
(1) PAP WAIERIRCE 7%
2. KRN
e 7-1.
3. ERPTE
FESEHG 1 SERE RS ARSI . PR E B g R1 R thas, WOAET) 7RG s



R2 (g A, TAUETT) B 56IE:
(1) Py i a8 i 88 R PPP #43%, Al “encapsulation” #ir4:
R1(config)#int s0/0/0
R1(config-if) #encapsulation ppp
(2) fEfepk hds R b, BB OB B BRI 4R, R “ppp pap
sent—-username )4 password L iy 4
R1(config—if) #ppp pap sent—username R1 password 123456
(3) FEF DMK #s FfE TR PPP 18, ] “encapsulation” iy :
R2 (config)#int s0/0/0
R2 (config-if) #encapsulation ppp
(4) fErp ey b, BCE PAP 5k, {EH] “ppp authentication pap” fir<:
R2(config-if)#ppp authentication pap
(5) T A AR R 2 RCE L A RS, {EH] “username F 44 password %

g7

R2 (config) #username R1 password 123456
PLERPPERUZRECE 7 R CGEFEEE #8) 76 R2 CHuO % i) HURE0UE, RIS w5 E
SR A S e I FH HR OB R SR R B6AIE, BP: R2 ELEGAE RL, 1ff R HEHAE R2. FRATTELR
AL 0 B ATRCE RL X R2 BEATIGAUE, IXI R A0 A, R2 A REs s T
(6) TErfLih#s R1 b, BCHE PAP JHE, A “ppp authentication pap” 4
R1(config—-if)#ppp authentication pap
(7) AELpg s R FOMERE R thas R2 WEM P A%, FH “username HF 44
password " 4
R1(config)#username R2 password 654321
(8) fEmfiig s R2 b, WCE DA A e AR % Ay sk, (M “ppp pap
sent—username )4 password WL iy 4
R2 (config—-if)#ppp pap sent-username R2 password 654321

(327 7 ISDN 445 LI, A3 JUR AR T P HEAT S E. CEERAE T P 4 ok W2,
FUANRERT A EATIOTE,  RIGAIE & 5 ) (1)
4. FKHEIRIK
i “debug ppp authentication” #4 v LLTEH ppp NIFTFE .
R1#debug ppp authentication
PPP authentication debugging is on
//EL EFTIF ppp ANIE R
R1(config)#int s0/0/0
R1 (config—if) #shutdown
R1(config—if)#no shutdown
// 17T PAP A UE @ AEBEM AL R REAT — I, 04 1R TR 41 I LU S A R I 7Y
*Feb 22 12:18:20. 355: %LINK-3-UPDOWN: Interface Serial0/0/0, changed state to up
*Feb 22 12:18:20.355: Se0/0/0 PPP: Using default call direction
*Feb 22 12:18:20.355: Se0/0/0 PPP: Treating connection as a dedicated line
*Feb 22 12:18:20. 355: Se0/0/0 PPP: Session handle[C0000006] Session id[15]
*Feb 22 12:18:20.355: Se0/0/0 PPP: Authorization required
*Feb 22 12:18:20.359: Se0/0/0 PAP: Using hostname from interface PAP



*Feb 22 12:18:20.359: Se0/0/0 PAP: Using password from interface PAP
*Feb 22 12:18:20.359: Se0/0/0 PAP: 0 AUTH-REQ id 13 len 14 from “R1”
*Feb 22 12:18:20.363: Se0/0/0 PAP: I AUTH-REQ id 2 len 14 from "R2”
*Feb 22 12:18:20.363: Se0/0/0 PAP: Authenticating peer R2

*Feb 22 12:18:20.363: Se0/0/0 PPP: Sent PAP LOGIN Request

*Feb 22 12:18:20.363: Se0/0/0 PPP: Received LOGIN Response PASS

*Feb 22 12:18:20.363: Se0/0/0 PPP: Sent LCP AUTHOR Request

*Feb 22 12:18:20.363: Se0/0/0 PPP: Sent IPCP AUTHOR Request

*Feb 22 12:18:20.363: Se0/0/0 LCP: Received AAA AUTHOR Response PASS
*Feb 22 12:18:20.363: Se0/0/0 IPCP: Received AAA AUTHOR Response PASS
*Feb 22 12:18:20.363: Se0/0/0 PAP: O AUTH-ACK id 2 len 5

*Feb 22 12:18:20.363: Se0/0/0 PAP: I AUTH-ACK id 13 len 5

*Feb 22 12:18:20.363: Se0/0/0 PPP: Sent CDPCP AUTHOR Request

*Feb 22 12:18:20.363: Se0/0/0 CDPCP: Received AAA AUTHOR Response PASS
*Feb 22 12:18:20.367: Se0/0/0 PPP: Sent IPCP AUTHOR Request

*Feb 22 12:18:21. 363: %LINEPROTO-5-UPDOWN: Line protocol on Interface Serial0/0/0, changed state

to up

//CA_ LS A UE B 4515

*Feb 22 12:22:07.391: Se0/0/0 PPP: Authorization required

*Feb 22 12:22:09.411: Se0/0/0 PAP: Using hostname from interface PAP
*Feb 22 12:22:09.411: Se0/0/0 PAP: Using password from interface PAP
*Feb 22 12:22:09.411: Se0/0/0 PAP: 0 AUTH-REQ id 15 len 14 from "R1”
*Feb 22 12:22:09.411: Se0/0/0 PAP: I AUTH-REQ id 4 len 14 from "R2”
*Feb 22 12:22:09.411: Se0/0/0 PAP: Authenticating peer R2

*Feb 22 12:22:09.411: Se0/0/0 PPP: Sent PAP LOGIN Request

*Feb 22 12:22:09.415: Se0/0/0 PPP: Received LOGIN Response FAIL

*Feb 22 12:22:09.415: Se0/0/0 PAP: 0 AUTH-NAK id 4 len 26 msg is “Authentication failed”

// VA ERVAERIHI G5, a0 B i H R A

7.4 S2I& 3:CHAP TAiE

1. KRB/
TS ASEE, s T LR A0 N He g
(1) CHAP UEMIIECE J7 ik
2. KR
i 7-1.
3. XBDPRE
FESEG 1 REfb b ks A Sz .

(1) f#H “username HJ"45 password ML~ 2 A% ECE H 7 ARG, FHE

() A2 PR 7 1) 3 R AR (] -
R1(config)#Husername R2 password hello
R2 (config) #username R1 password hello

(2) AW R SR PPP e, JESRAICE CHAP I :

S
=



R1(config)#int s0/0/0
R1(config-if) #encapsulation ppp
R1(config-if) #ppp authentication chap

R2 (config) #int s0/0/0

R2 (config-if) #encapsulation ppp

R2 (config-if) #ppp authentication chap

- THIZ CHAP 38 1iE 1 dge 3 FRLC B, AR S o N FH s i P C 37 2 T B N sk H
YRR TTE A, MAUT BR8P BT CHAP BRIAL A kb i 55 1) 44 7
R ST, PPP RIS IR PR AT o 6 HH 2 ARSI T A I8 T R () e JE S K A i 2 el 8 1)
YFAER SRR IR N T7 s TAEWCEIN T R R S bR IR 5 BRI AR b 563k 7
2, WERCE SO 4k, BEARAN SO RS, iR, S, 45RIE
UL ANt O RGN AT R GRS U 75 Wi 2 VS

(3875 Y 700 B 50 UE It m] DA% [R) IS 4 F PAP FI CHAP, 11

R2(config-if)#ippp authentication chap pap B

R2 (config—if)#ippp authentication pap chap
T SRR A PR b U 7 2, I8 A B v BB 5 T 5 — b Uk U7 SEA T IRIE o 2 SR%
J7 FR A 5 ey ek FOR T IR LA A — RO o, IS ARk A A 5

1.5 RE/NGE
AEENE T AT H W Rt 9% HDLC Al PPP, Jii R Cisco BE&IAH T,
JGZ AT LU AR R4 . PPP Al HDLC AHEL A 2 HIThhE: LR 2 W 2. 2
FRE. 2B ARGE . SCREIRIER AR 445 . PPP [IUEA P9 J728: PAP Il CHAP, CHAP
Ei PAP AU R e 4tk fg. R 7-1 A B4 .

R T-1 AEAGAILE

5

w4

YEH

OB SO hdle

encapsulation hdlc

FOFE LA E MO ppp

encapsulation ppp

ppp pap sent—username R1 password 123456

pap WIERS, X7 KIEH 4 R R
123456

ppp authentication pap

PPP f¥J3AiIE /5 200 pap

username Rl password 123456

Jakf AN SR, #5460 123456

debug ppp authentication

FTF ppp HIAUE R 72

ppp authentication chap

PPP [FJiNiIE 7 20K chap




FE8E M4k

T HP 4 28 5 A H N T ) S 2 i, LR A 2 K. Hl Tt 4R B [ — ey
BRIEALT AT 4k R IC B ARCA A%, Rl femirh 4k Fas AT % e B SR k. AN,
Xt b 4k R BR AR N A B SCE DLCL. PVC. Mitrp 4Rl Fl 45 LA MES b AR LA
B VEANA AR T i 4k 1R O B

8.1 Mol ZkiE 4t

8.1.1 {+ 24 =2iip 4k

Wik (Frame Relay, FR) SR IER S5 R ALMML, Wb gk g i A 4 1
Ao MG, [R5 (T 4% 815 2% 1 LG DDN & 2R B, 10 H AR VE 7 26 It vh 4648 e )
28 LU R s A DA v 1 ISPk v (1 T 32 0 A 7 A i

8.1.2 P kY SIEYE

F 4 5 SR T BB A 0 B/ S M B M 2 JE G EEOR, Gl 8-1 (1), W R i 3] 5
(L FH L (9201 DDND, TSP 5 E45RF A U5 IR e s iz 4 XP A BRER S, [] I A B T 45 7
A AR MMh 4k 8-1 (2) JFrun, REANEK s Ui — 4 2 i 4 42 21t
ks b, ERE AR KA, AR RSB AT RO T .

Ri R3 é\ l ) /é
o oRstE )
g ®
1) @ “
K 8-1 (1) HELERM & (2) i 4k 9 45 3 4
8.1.3 DLCI
R2
123.123.123.2/24
201
7
S
ez 7203
RI 123.123,123.1/24 .-'I_____ 2T g
103 T~ L _
WFQEE N 302
3o

123.123.123.3/24

Kl 8-2 Miirh 4k 4%



DLCI (Data Link Circiut Identification, F¥EBEMIETFRIRTT) SLhr_bmk 2 hirp 4k
W2 R IR 2R 2 2 bl an P 8-2, it R1 EEEEN A m) i 48 R2CTP 4 123.123.123. 2)
i), B i R1 0] LUH DLCI=102 >k IP i AT 5 2 )2 i e . Hlmmi 3] 1 b 4k 28 ¥
BLs i kAT 8 B AR B it b A e R BEAT A He: AN ST 2 IS EI—> DLCT 24 102 [ty , A2
AW S2 B2 ARG 2, JF HRIEH 2ty DLCT &5k 201 IXAEREE thas R2 &
PR R1 ARSI AL . 0k 2 R2 ZUREEIRSY R1 (TP Jy 123.123.123. 1) B, #
4% R2 v LA DLCI=201 >k TP i dhAT s 2 2t de, HRmis] 7 iiih 4k 2 4 pl, i
RS AL A AR it o 4R AT e R BEA T A H s N S2 FE TR —AN DLCT &y 201 ik, 224k
BURFAEMIUN ST 422 AR H 2%, JF HRa% 25 it ¥y DLCT 250 102, IX PR s RL Biss 4
W B R2 K ) £

T A3 B AT BAZHIE DLCT 52 fr Lt TP e Ao 26 it o 4k Ak L b4 T B s T 5 () 56
2 EHhE. & 8-2 Kkt as A 3 EHuhEANES 2 E bk A
R1:  123.123.123.2—102

123.123.123. 3—103
R2:  123.123.123.1—201
123.123. 123. 3—203
R3:  123.123.123.1—301
123.123. 123. 2—~302

it 2R P — A T ELRE I NBMACHE) RR 23U 1D o 76 B 8-2 v, T % i #5 7 DLCT
9 102 [ PVC ERIE—ANHE, R2 B ehas vl LR, SR R3 2GR ). Wil R1 A%
L) R R2 R RS #3254 IAE DLCT by 102 F1 103 ) PVC E&KIX—IK, Xkt
LT IR0 o 22 807 1) (R 2 R MU 48 00 288 2 2 N FEAE Rl — 28 A it b, DK A2
ST

8.1.4 M LkARIE

(1) KAMEHE (PVC): M HLEKE AR AL RER, 1 ISP 75 b 4k A2 WL S L B A
B S AN FLE PRI B AR IR b, B R O e TR B IR B

(2)  BUHFERRIERAR AT (DLCD): —MERK th s Al b 842 L2 Rl A5 I PVC 52 SVC
R EAH

(3)  AHAFBEEEZCT (LMDD: J2 2% s Al e A H Lz (o) 1 —Fi (s 2 br e, 7 5T B %
ZTH) R e A4 FLEHIRAS

(4)  7KifEfE E#ZE (CIR, Committed Information Rate): WRU{RIFIHEZE, EMRSSELHLR
AR B 1 CRAUE TR, — o — B [a) Y R TR 0 S (R g T 1 F34E,
LA bps.

(5)  HEF K (EB, Excess Brust): FEAE S B ZA, Widt 4k A2 # Lk B k1% i Ak
B HEVF IR B KA N 1, FAA7O bite RSSO T MRS5S At R R L i Mk 25 TR U,
HE I 52 B AR HiEE N B % v 1 T3 1 PR

8.1.5 LMI

LMI (Local Management Interface) $&H T —AMhirh 4k A8 AL AN K ths 2 18] (1) 1] A5
A o LEMT R AR AT A LR 6 Hh 2% 2 18] 06 200K P AR TR] 1) LMT 2878, Cisco B FHas AE 8 mRAS (11. 2
PLE) B9 10S A BAT A s LM 2R DR B 1 LMD R iy 24 “encapsulation
frame-relay [ cisco | ietf 17 . Htri#s P4k HebIfcE] IMT (585, AT LAF4n
PVC IR . —Fh PVC AR



® UEIRE (Actived: AHuE sty QRSB IE R R 3 HEAR . W AL ik
AT HNA S H

® ARETIRZ (Tnactived: AHuLEE hids b 2R HALKIE R R 3 Hiis i), {5 PVC
I3 S (1 PR s R BE 5 e IR P AR A B LB A

® HERIRE (Deleted): AHuE s BOA MITH RS HML LSRR LMT, 7T RELL 6 5 44
AR, sERCE T AMFAER) PVC.

8. 1.6 iR £ RR &

DLCT J2Mith 4k [ 2 k) 55 2 bk o (6 25 B i it o 4k ) 255 488 TP #5cdf 0 % 1) F — 1Bk
PRSI, EAAAUENIE TP NI DLCT MRS A REEA T S 2k o A7 P 72 n] LASRASIZ LG -
AR A, BT TR MRS o BRI, B e s b kR LR T
JE BAS WS ) o
1. ER7SERET

IO T RN R Rl S A ey, Hoar ok
frame—relay map ip protocol address dIci [ broadcast ]

o
protocol: WM
address: W%l
dlci: NPT AT Hei ) ARP 15 KR A H2 11 DLCT 5
broadcast: SRR SLVFAEMI AR 2R % T AR ) a4l %15 B
f5]1: Rl(config-if)#frame map ip 123.123.123.2 102 broadcast
2. FHASREGS

IARP (Inverse ARP, i¥i[a] ARP) FOVFIES Hi#% H AN LIt Ak maS, L TAE s e s 8-3
JT7R:

(1)  RI B M DLCI=102 ffJ PVC |-k i% TARP 1, IARP @745 R1 [ IP Hubk 12.12. 12. 1 ;
(2)  WTrp gk 2o Bl AT AT e, B 244 TARP 03l DLCI=201 ] PVC KIX45 R2;
(3) M R2 JEM 201 9 PVC 431 TARP 44, R2 fjt A S — MG

12.12. 12. 1—>201
(4)  [IFE R2 ti% TARP Hdlitd, R1WeHi% TARP 4, sx Al — Mg

12.12. 12. 2——102

R

R1

R2

DLCI=102 DLCI=201

12.12.12.1

g - [iziE ]
> (2)

IEIEEE
[z ] - @

4) =
K] 8-3 zhAmLSs (IARP) TAF R K
8.1.7 F0O
FHEOSPR R — NN, AR LW 0. FEOAWRA:



REE S GBI . R AR TR A, TR O APRIER — 4 PVC, £ PVC (1
3 SR B 5y — B e g ) A T O B 1 ORI R e P 1
) RORT RO —FEI o R RO RURE R AL AR 1 7 M

— AN RBZ ST O R AL 2 4% PVC, X6 PVC A 3150 3 1 H 2% (1 2> 74 D B
PIBERE o XIS, BT I ER D (ANVE R B DI 73 1) #NAZAE [ — A1
Fo BN KT DUR— N BC B3R DV B SRR VAR [R5 252 3K 1 Y
B BRIAI 22 i3~ LR 22 EDRTT A

8.2 526 1:#8—£& Cisco B HI2FECE Aol A 2k 35 14,

1. LB

ALY, B T LR AR R
(1 PRI QR AT H R I A J 2
(2> HfiE PVC &
(3> e b 2 B L A

2. SRIGHATH
%o: 1.1.1.1/24

192, 168.123.1/24

1
50/0,}’0 ' 104
101, )
r P
( s8/0/0 \ )i
i, N I
(o T =
../ \\'I

s0/0/1

s0/0/1
192. 168.123.4/2
192.168.123. 3/24
Lo0: 3.3.3.3/2 Lo0: 4.4.4.4/24

Bl 84 S 1-—55 4 SR IE]

3. XTI

PATIXHLH OGO R2 G E.
(1) PER 1. JFEmirhgkas e Dhhe
R2 (config) #frame—relay switching //iF: HUiZE 28 24 i A 2648 HepL
2) DB 2. BEBEOELE
R2 (config)#int s0/0/0
R2 (config—if) #no shutdown
R2 (config—if)#clock rate 128000 //VE: ZFEO K DCE, BEECE AR
R2 (config-if)#encapsulation frame-relay
// “encapsulation frame-relay [ ietf 1”7 fiv& HIRECE £ BB pimid 4k, W A
ietf Z4, WAL ciscos MR ietf 4L, WIWERALY ietf.



R2 (config)#int s0/0/1

R2 (config-if) #no shutdown

R2 (config-if)#clock rate 128000

R2 (config-if)#encapsulation frame-relay
R2 (config) #int s0/1/0

R2 (config—if) #no shutdown

R2 (config-if)#clock rate 128000

R2 (config-if)#encapsulation frame-relay
(3)  BER3: BOE LMIEHY

R2 (config) #int s0/0/0

R2 (config—if) iframe-relay lmi—-type cisco
//f5 % “frame-relay lmi—type { ansi | cisco | q933a } I RECE LMIT (P28, ERIANF

+& cisco o

R2 (config—if) iframe-relay intf—type dce

//f5% “frame-relay intf-type { dce | dte }” FIkWd &40 Ziwirh 4% ¢ DCE it 2 DTE,
FLEREME: X EMW4kE 0 DCE F1 s0/0/0 #2101 /& DCE 38 & DTE Jook, il vd B A
s0/0/0 52 DTE, A LASE & C et 4% F) DCE.

R2 (config)#int s0/0/1

R2 (config—if) iframe-relay lmi—-type cisco

R2 (config—if) iframe-relay intf—type dce

R2 (config)#int s0/1/0

R2 (config—if) iframe-relay lmi—-type cisco

R2 (config-if) iframe-relay intf—type dce

(4) IR 4: BUEM AT HRER

R2 (config) #int s0/0/0

R2 (config—if) #frame-relay route 103 interface s0/0/1 301

R2 (config—if) #frame-relay route 104 interface s0/1/0 401

//f% “frame-relay route 103 interface s0/0/1 301”7 &M & Wirh 4kAc ek i), 5IF
6 LA B R %A% TR DLCT=103 FMT, M s0/0/1 sg#fettt 25, Jf H DLCT &k 301

R2 (config)#int Serial0/0/1
R2 (config—if) #frame-relay route 301 interface Serial0/0/0 103
R2 (config)#int Serial0/1/0
R2 (config—if) #frame-relay route 401 interface Serial0/0/0 104

4. KRR
» Al A

" LA “show frame—relay route”. “show frame pvc”. “show frame lmi” ZEy
AR A gk AT B IEH
@) “show frame-relay route”
R2#tshow frame-relay route
Input Intf Input Dlci Output Intf Output Dlci Status



Serial0/0/0 103 Serial0/0/1 301 inactive

Serial0/0/0 104 Serial0/1/0 401 inactive
Serial0/0/1 301 Serial0/0/0 103 inactive
Serial0/1/0 401 Serial0/0/0 104 inactive

2 “show frame pvc”
R2#tshow frame-relay pvc
PVC Statistics for interface Serial0/0/0 (Frame Relay DCE)

Active Inactive Deleted Static
Local 0 0 0 0
Switched 0 2 0 0
Unused 0 0 0 0

DLCI = 103, DLCI USAGE = SWITCHED, PVC STATUS = INACTIVE, INTERFACE = Serial0/0/0
// T PVC BRG], FrLRAA inactive

input pkts 0 output pkts 0 in bytes 0

out bytes 0 dropped pkts 0 in pkts dropped 0
out pkts dropped 0 out bytes dropped 0

in FECN pkts 0 in BECN pkts 0 out FECN pkts 0
out BECN pkts 0 in DE pkts 0 out DE pkts 0

out bcast pkts 0 out bcast bytes 0

30 second input rate 0 bits/sec, 0 packets/sec
30 second output rate 0 bits/sec, 0 packets/sec
switched pkts 0

Detailed packet drop counters:

no out intf 0 out intf down 0 no out PVC 0
in PVC down 0 out PVC down 0 pkt too big 0
shaping Q full 0 pkt above DE 0 policing drop 0

pvc create time 00:06:05, last time pvc status changed 00:06:05

Qi (52 D)

8.3 SCLE 2: ik E AR E . o1 B kAR 5T

1. LB

ALY, B T LR AR R
(1) Wi AR R A IC
(2) WP Ak BT
(3> WirrP Ak A G

2. SCIGHRID
K 8-4.
3. LW

ESCHS 1 LR BTS20 2. K] 84 b, IRATCLBSLH T iirh 4628 Hebl, P E
R1. R3. R4, fEFENIRe HAHE S, BCE DTN



(1) Wb 4k4% D EAE S

R1(config)#int s0/0/0

Rl (config-if)#ip address 192.168.123.1 255. 255. 255.0

R1(config—if)#no shutdown

R1(config-if)#tencapsulation frame—relay

//E A% “encapsulation frame-relay [ ietf 1”7. Wi 4ka pRhE 3257, cisco M
ietf (Internet Engineering Task Force). Xf7T cisco #1288, cisco &EMIERINE; *T
THE cisco g, AUEH ietf 80, (HE MMt gr 2k — Bl ietf FAMERE, FRATIX
BT b i b Ak AR L b s e SRR cisco, JITRLX BLIEFE cisco.

R1(config-if)iframe-relay lmi—type cisco
//INFER A cisco B H#s H 10S /& 11. 2 S UG hCA Y, 2%t il L F Sid B LT (128
M, AT IR A, [ P gk 2 2% — MR A ansi 19 LML A5 42828, FRATTX BRI 2

cisco,

R3(config)#int s0/0/1

R3(config-if)#ip address 192.168.123.3 255. 255. 255. 0
R3(config-if)#no shutdown
R3(config-if)#tencapsulation frame-relay

R4 (config)#int s0/0/1

R4 (config—-if)#ip address 192.168. 123.4 255. 255.255.0

R4 (config—if)#no shutdown

R4 (config-if)#encapsulation frame-relay

(2) PR

A 88 ping JLAh i H 25

Rl#ping 192. 168. 123. 3

Type escape sequence to abort

Sending 5, 100-byte ICMP Echos to 192.168.123.3, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/28 ms
Rl#ping 192. 168. 123. 4

Type escape sequence to abort

Sending 5, 100-byte ICMP Echos to 192.168.123.4, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/28 ms

Rl#ishow frame-relay map
Serial0/0/0 (up): ip 192.168.123.3 dlci 103(0x67, 0x1870), dynamic,
broadcast,, status defined, active
Serial0/0/0 (up): ip 192.168.123.4 dlci 104 (0x68, 0x1880), dynamic,
broadcast,, status defined, active
/BRI, Wi Gk B TR JR T S, o AEh @i rh gk, “dynamic” EKWIXZE)
AR o



Rl#tshow frame-relay pvc
PVC Statistics for interface Serial0/0/0 (Frame Relay DTE)

Active Inactive Deleted Static
Local 2 0 0 0
Switched 0 0 0 0
Unused 0 0 0 0

DLCI = 103, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial0/0/0
// "] LAFE 3] DLCI=103 f¥] PVC HPIRAS K active

input pkts 11 output pkts 11 in bytes 1074

out bytes 1074 dropped pkts 0 in pkts dropped 0
out pkts dropped 0 out bytes dropped 0

in FECN pkts 0 in BECN pkts 0 out FECN pkts 0
out BECN pkts 0 in DE pkts 0 out DE pkts 0

out bcast pkts 1 out bcast bytes 34

5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
pvc create time 00:07:31, last time pvc status changed 00:06:01
AL 2% )
(3)  F- LB E i gk
BOMGOLT, B H#s SCRFI0E ) ARP. #7155 ARP RATIF, nf LR 41l d A &
R1(config-if) #frame-relay inverse—arp
FATHE AT LA TARP, A FHERSBUN, dr &
“frame-relay map ip address dlci [ broadcast ]1”
XL broadeast Z4UE SO VFZMWH AR RE RS I 2 JR el 7R 40, an SR 4R Bk [ 2ha AT iR
MM, ZSHCIEH EE.
R1(config)#int s0/0/0
R1(config—-if)#no frame-relay inverse—arp / /< 8 g
R1(config-if)#iframe—relay map ip 192. 168.123.3 103 broadcast
R1(config-if)#iframe—relay map ip 192. 168.123.4 104 broadcast

R3(config)#int s0/0/1
R3(config—-if)#tno frame-relay inverse—arp
R3(config-if)#iframe-relay map ip 192. 168.123.1 301 broadcast

R4 (config)#int s0/0/1
R4 (config—-if)#tno frame-relay inverse—arp
R4 (config-if) #iframe-relay map ip 192. 168.123.1 401 broadcast

S 1A JE =
4. SRIEAR
" LU “show frame-relay map”. “show frame pvc”. “show frame lmi” Z5E#y4
AL AT A AT L AT I
Rl#tshow frame-relay map
Serial0/0/0 (up): ip 192.168.123.3 dlci 103(0x67, 0x1870), dynamic,



broadcast,, status defined, active

N R AEIYES E KR EUSEER

o 192.168.123. 3 WL %] 103

e Dynamic: FHZB)AMLE

e Broadcast: i%PVC V) #EEAYHE L

e Active: i%PVC ZBUIEH
2 RN R — 45, WURAEWU R TP ARG, % b2 ol . T U] 44
4 “clear frame—relay inarp” fiv21F [ JC AL FIMT HH 4h Wi 25

)

Rl#tshow frame-relay pvc
PVC Statistics for interface Serial0/0 (Frame Relay DTE)
DLCI = 103, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial0/0

input pkts 102024 output pkts 116191 in bytes 13974906
out bytes 14707805 dropped pkts 0 in FECN pkts 287
in BECN pkts 290 out FECN pkts 0 out BECN pkts 0

in DE pkts 102024 out DE pkts 0

pvc create time lwld, last time pvc status changed 1wld

M iy 4t o Ry DA B A AT
® DLCI = 103: #HJi% PVC () DLCI 2 103
® PVC STATUS = ACTIVE: #HJ PVC FPIRA UG # PVC STATUS = INACTIVE—%
HFY 32 s % 1 oS V& IETRIRC & 47 PVC STATUS = DELETED——&HH A T 85 DLCI,
% PVC RAFAE

Rl#tshow frame-relay lmi
LMI Statistics for interface Serial0/0 (Frame Relay DTE) LMI TYPE = CISCO

Invalid Unnumbered info 0 Invalid Prot Disc 0
Invalid dummy Call Ref 0 Invalid Msg Type 0O

Invalid Status Message 0 Invalid Lock Shift 0
Invalid Information ID 0 Invalid Report IE Len 0
Invalid Report Request 0 Invalid Keep IE Len 0

Num Status Eng. Sent 74859 Num Status msgs Rcvd 74857
Num Update Status Rcvd 0 Num Status Timeouts 2

Mt 2t H ] LS B B

® [MI TYPE = CISCO: FKHEHMiH 4k LMI 24 ciscos

® Frame Relay DTE: iX&ZMidi4k DTE

® Num Status Eng. Sent 74859: & HH i th#% i -p 4k AZ L% 1K LM RS A B
SR
Num Status msgs Revd 74857: 3R HH % 3% Mt 46 A AL 21 1) LM R AR S 4L

=
Ho

8.4 SCIG 3:Mwirh 4k A RIP
1. SRICE/Y



TR ASLS, e a AR R Bfg
(1) iR gk L% b iGE 47 Rk
(2) KP4 E|

2. SLIGFRID
&l 8-4.

3. LW

FESEEG 2 (PSSRl L 4R SR A SILG
(1) BE RIP:
R1(config)#interface Loopback0
R1(config-if)#ip address 1.1.1.1 255. 255.255.0
R1(config) #trouter rip
R1 (config-router) #network 1.0.0.0
R1 (config-router) #network 192. 168.123.0

R3(config)#interface Loopback0
R3(config-if)#ip address 3.3.3.3 255.255.255.0
R3 (config) #router rip

R3(config-router) tnetwork 3.0.0.0

R3 (config-router) #network 192. 168.123.0

R4 (config)#interface Loopback0
R4 (config-if) #ip address 4.4.4.4 255.255.255.0
R4 (config) #router rip
R4 (config-router) #network 4.0.0.0
R4 (config-router) #network 192.168.123.0
(2)  fEsmE. Wk
TESA A B A iR, WK E]C 2 8] 1 B AH ping.
R3#tshow ip route
@l S UEN L)
C 192.168.123.0/24 is directly connected, Serial0/0/1
R 1.0.0.0/8 [120/1] via 192.168.123.1, 00:00:26, Serial0/0/1
3.0.0.0/24 is subnetted, 1 subnets
C 3.3.3.0 is directly connected, LoopbackO
R 4.0.0.0/8 [120/2] via 192.168.123.1, 00:00:26, Serial0/0/1

//BEBNER IR AR, R RIP B R — Bk

R3#tping 4.4. 4.4 source loopback 0

Type escape sequence to abort

Sending 5, 100-byte ICMP Echos to 4.4.4.4, timeout is 2 seconds:
Packet sent with a source address of 3.3.3.3

Success rate is 100 percent (5/5), round—-trip min/avg/max = 52/54/56 ms



// L R IH I\ R3 ) Toopback0 2 1 fE ping 1 R4 ) loopback0 #% 11

R3#tping 4.4.4.4

Type escape sequence to abort

Sending 5, 100-byte ICMP Echos to 4.4.4.4, timeout is 2 seconds:

/ /XL ping iy A SEAR W YE HUIE, ) TOMP $dfs (L A9 TP by 192. 168. 123. 3, HARA 4. 4. 4. 4.
R3 % £ 2 A v Hh SR A i B 0 % R 45 192. 168. 123, 1, 17 192. 168, 123. 1 i 4k
Wbt DLCT 4 301 A4t ik R1, R1 Kt 3% 7 v b 38 15 2 1% 200 40 B % R ik 45
192. 168. 123. 4, 1fj 192. 168. 123. 4 FIMI-P 2k DLCT 24 104, R4 W I Hat, BEATHIRN,
ICMP Ha Y8 1P k4. 4. 4.4, HFRA 192, 168. 123. 3; R4 4 192. 168. 123. 0/24 1) H &
Hi, ARTANBCAT 192, 168. 123. 3 (RMi-P RIS, DRI ICVEEAT B3, O Tk iz ), mTLL
75 R4 T ety
R4 (config)#int s0/0/1
R4 (config—if) iframe-relay map ip 192. 168.123.3 401
IXHFEM R3 AT DL EHE ping 38 R4 19 loopback0 #:1H T

(3> KPS i)
Rl#tshow ip int s0/0/0
Serial0/0/0 is up, line protocol is up

Internet address is 192.168.123.1/24

AL 2% )

Security level is default

Split horizon is disabled [/ BB T 4RSS, K BB 3 8%

ICMP redirects are always sent

(LA 45 )

FERL _EFE TP 203, ARl ds DA A% 3%

R1(config)#int Serial0/0/0

R1(config—-if)#ip split-horizon

Rl#clear ip route * / /5 R R

Rl#tshow ip route

C 192.168.123.0/24 is directly connected, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0

R 3.0.0.0/8 [120/1] via 192.168.123.3, 00:00:01, Serial0/0/0

R 4.0.0.0/8 [120/1] via 192.168.123.4, 00:00:01, Serial0/0/0

//R1 B] LASRAS R3 A1 R4 FOIA R 1 3%

R3#iclear ip route *

R3#tshow ip route

C 192.168.123.0/24 is directly connected, Serial0/0/1

R 1.0.0.0/8 [120/1] via 192.168.123.1, 00:00:00, Serial0/0/1
3.0.0.0/24 is subnetted, 1 subnets

C 3.3.3.0 is directly connected, LoopbackO



//R3 HRESRAF R IR O il X2 T RL BACE 2 EIFF S, RL M R4 B2U 3 R4 4
TR H, AT R FUAGR R, SRR B R RE A5 S

R3#iclear ip route *

R4#tshow ip route

C 192.168.123.0/24 is directly connected, Serial0/0/1

R 1.0.0.0/8 [120/1] via 192.168.123.1, 00:00:01, Serial0/0/1
4.0.0.0/24 is subnetted, 1 subnets

C 4.4.4.0 is directly connected, Loopback0

//R4 B HFESRAT R1 BFA[] 1

8.5 LIS 4: kSR E 5 FIEO

1. LAY

ALY, B T LR AR R
(1 [EZ S TR ORECE

2. KGR
ik 8-4, R3 FIR4 A M4k =80, 76 R1 LA SR 2 A8,

3. W

FESEEG 1 (PSR 4R 2 A SL
(1) WEHEOATHE
R1(config)#interface serial0/0/0
R1(config-if)#no ip address //E: EFONATEE 1P Mk
R1(config—if)#encap frame-relay /3 ds i 4k
Rl (config—if)#no frame-relay inverse—arp //yf: ¥ T30 E8:0 T TARP
R1(config—if)#no shutdown
(2)  BUESRZ G TN
R1(config)#int s0/0/0.1 multipoint //vE: B AR TR
//IX W 1y %4 “interface serial slot-number/interface-number. subinterface-number
{ multipoint | point—to—point }” FIkGId R0, Hrh.
®  s/ot-number/ interface—number: B AYPRFE 151
® subinterface-number: J&{¥:11%, HF vl LURAE B 8 ki
® multipoint fll point—to—point: J& T-AJIEFERIIN, & FHEIIMZRA, At A
B2 R, BaERF R

R1(config-subif)#ip address 192.168.123.1 255. 255. 255. 0
R1(config-subif) #iframe—relay map ip 192. 168.123.3 103 broadcast
R1(config—-subif) #iframe-relay map ip 192. 168.123.4 104 broadcast
// VA2 P g Sk

(3) R P b pp il

R1(config) #trouter rip



R1 (config-router) #network 1.0.0.0

R1 (config-router) #network 192. 168.123.0

(4)  R3. R4 SEHEMBCE LT

R3(config)#interface serial 0/0/1

R3(config-if)#ip address 192.168. 123. 3 255. 255. 255. 0
R3(config-if)#tencapsulation frame—relay
R3(config—-if)#tno frame-relay inverse—arp
R3(config-if) #iframe-relay map ip 192. 168.123.1 301 broadcast
R3(config-if) #no shutdown

R3(config) #trouter rip

R3(config-router) tnetwork 3.0.0.0

R3 (config-router)#network 192.168.123.0

R4 (config)#interface serial 0/0/1

R4 (config-if) #ip address 192.168.123.4 255. 255. 255.0

R4 (config-if)#encapsulation frame-relay

R4 (config—if)#ino frame-relay inverse—arp

R4 (config—if) #iframe—-relay map ip 192. 168.123.1 401 broadcast
R4 (config—-if) #no shutdown

R4 (config) #router rip

R4 (config-router) #network 4.0.0.0

R4 (config-router)#network 192.168.123.0

[$#27~]) ATLUEH] “no interface s0/0/0.1” iy 2K MIER FHe, SR 2B A 3h 4 H
2, G TEOA EIEYER.

4. KRR

TEAAN A DA A i, VR T — k.
Rl#tshow ip route
CHeAbE g )
C 192.168.123.0/24 is directly connected, Serial0/0/0.1
1.0.0.0/24 is subnetted, 1 subnets
C 1.1.1.0 is directly connected, Loopback0
R 3.0.0.0/8 [120/1] via 192.168.123.3, 00:00:19, Serial0/0/0.1
R 4.0.0.0/8 [120/1] via 192.168.123.4, 00:00:16, Serial0/0/0.1

//R1 0] LASRAS R3 A1 R4 FOIA[R] 1 3%

R3#tshow ip route
CHeAbE g )
C 192.168.123.0/24 is directly connected, Serial0/0/1
R 1.0.0.0/8 [120/1] via 192.168.123.1, 00:00:01, Serial0/0/1
3.0.0.0/24 is subnetted, 1 subnets
C

3.
//R3 HREIRATF R1 AOIAIE] iy, X0 i BRI RT3 22 0 545 T KP- 23 B2 TF R 9,

3.3.0 is directly connected, Loopback0



A LMAE Ay 4 “ip split-horizon” ZEF42 10 R R AKN-43#,

R4#tshow ip route
A g )
C 192.168.123.0/24 is directly connected, Serial0/0/1
R 1.0.0.0/8 [120/1] via 192.168.123.1, 00:00:01, Serial0/0/1
4.0.0.0/24 is subnetted, 1 subnets
C 4.4.4.0 is directly connected, Loopback0

//RA A RE L BESRTS RL IR3R 0] 4%

8.6 3LIY 5:MiiAh 4k B s FEO

1. LB

ALY, B T LR AR R
(1 RO RRE

2. LIRS

Lo0D: 1.1.1.1/24

192. 168.135.1/24
s0/0}0

1
101,

192. 168. 14. 1/24

: d.d.4.4/24

Kl 8-5 S50 5 $h4h K

3. XTI

(1) WEHEOATHE

R1(config)#interface serial0/0/0

R1(config-if)#no ip address

R1(config—-if)#tencap frame—-relay

R1(config—-if)#no frame-relay inverse—arp

R1(config—if)#no shutdown

(2)  BIEEPIA S R AT

R1(config)#int s0/0/0.3 point—-to—point //vE: B SR A
R1(config-subif)#ip address 192.168.13.1 255. 255. 255.0
R1(config—subif)#frame-relay interface-dlci 103



J/HERE AR “frame—relay map ip” 4 ACHC B i v gk (0 WS, 1 2 o0 a4

“frame-relay interface—dlci 103” .

R1(config)#int s0/0/0.4 point—to—point
R1(config-subif)#ip address 192.168. 14.1 255. 255. 255. 0
R1 (config—subif)#frame-relay interface-dlci 104
(3)  RI L b pp il

R1(config) #trouter rip

R1 (config-router) #network 1.0.0.0
R1(config-router)#network 192.168.13.0
R1(config-router)#network 192.168.14.0

(4)  R3. R4 SEHEMBCE LT

R3(config)#interface serial 0/0/1

R3(config-if)#no ip address
R3(config-if)#tencapsulation frame-relay
R3(config—-if)#tno frame-relay inverse—arp
R3(config-if)#no shutdown

R3(config-if)Hexit

R3(config)#interface serial 0/0/1.1 point—to-point
R3 (config-subif)#ip address 192. 168.13.3 255. 255. 255. 0
R3 (config—subif)#frame-relay interface-dlci 301

R3 (config-subif) #texit

R3(config) #trouter rip

R3 (config-router) #network 3.0.0.0

R3 (config-router)#network 192.168.13.0

R4 (config)#interface serial 0/0/1

R4 (config-if)#no ip address

R4 (config—if)#encapsulation frame-relay

R4 (config—if)#tino frame-relay inverse—arp

R4 (config—if)#no shutdown

R4 (config—if)Hexit

R4 (config)#interface serial 0/0/1.1 point—to—-point
R4 (config-subif)#ip address 192. 168. 14.4 255. 255. 255. 0
R4 (config—subif)#frame-relay interface—dlci 401

R4 (config-subif) #texit

R4 (config) #trouter rip

R4 (config-router) #network 4.0.0.0

R4 (config-router)#network 192.168.14.0

4. SRR

FESAEE s DR A MR, ERE B —Bk.
R3#tshow ip route
(@1 LESN )



R 1.0.0.0/8 [120/1] via 192.168.13.1, 00:00:14, Serial0/0/1.1
192.168.13.0/24 is directly connected, Serial0/0/1.1
R 192. 168.14.0/24 [120/1] via 192.168.13.1, 00:00:14, Serial0/0/1.1
3.0.0.0/24 is subnetted, 1 subnets
3.3.3.0 is directly connected, LoopbackO
R 4.0.0.0/8 [120/2] via 192.168.13.1, 00:00:14, Serial0/0/1.1

8.7 RE/NG

KT T WA AR, A B h 4 6B R . DLCT. PVC
RO AR DLCT SR b SR O SRR MO, B SR 2P B B LR RE MO, %8
AL LA AR 7T A Tl 40T Inverse-arp JedE B4 2 MR DLCT HEAT W
TR, TH O 5 LA EM AR R 138 AT B DR 5
BRARE TR 6. 2 81 AT I S

R 8-1 AFEATAILE

4 1EH
frame-relay switching % 4 22 it 2R AT H AL
encapsulation frame-relay HE O 33k o v 4k

frame-relay lmi—type cisco

B LM [

frame-relay intf-type dce

P B 4 1 2w 4K 1¥) DCE & 42 DTE

frame-relay route Pic B gk AT e R
show frame-relay route SRR 4R AT ek

show frame pvc

Wb 4k PVC ARZS

show frame Imi

SR 4k LMI {5 &

show frame-relay map 1 T 2k e B

no frame-relay inverse—arp o PR 4k 8 Bl
ip split-horizon FIHF K533

int s0/0/0.1 multipoint B S 2 2 S
int s0/0/0.3 point—to—point B S 2 S D

frame-relay interface—-dlci 104

7E S B S PR ERCE DLCT




FI9E ACL

it KRS TT I R 26 (R T, 190 238 T W 1 J bt BB 22 o ) 246 22 T B Ry 4 2%
R D A S IR . — T3, Dy TS AR USRS 2 BRI K T AT IR, S —
Tyt X ORBEE RS R S T RE 2 4r . s R IERIR 2, i U ) 45161 41
R (ACL) ALK Bl AT E, RSLHIEAR Mg e T B —. AEANFHRT 1P
'] ACL.

9.1 ACL #fx

i 3SR AR R ACL, e A IEROR, RSt #s e — 2 AR DU Rk
Ml St . H Rk P50, H o A, FREE TG e S IR gk A T i g,
MNITIA 2 U7 ) 510 H 1. ACL MR Z R, AFIg & N AR P ACL.

1. ##fE ACL

Fr#fE ACL S fijff, JEad (i IP frhYs 1P Hhlikiifrid g, RSVEH 1-99 5
1300-1999;

2. 9 ACL

§ ) ACL Lubsitk ACL HAT W 2 B VT ECI, Dy e s s K44k, ) DL AL 46 Pl 8 2
Wirbhb . HAHshE. VRS IT. H A 0. TCP SR A T )E, R SVEH 100-199 5L
2000-2699;

3. fw44 ACL

PLBI R 42 FRAR R B 2 4 5K X ACL, AR ISbruE RN B 312 .

FEVT ISR ) 2, BRI B LR A ARIE .

L JEECATHERD: —> 32 LR AT AR o, OE T 29— 1P Huhk 5 ILART) 1P th
HEVEAT LRI, 1% TP Huhk iR Ee iy N 12 4% 20 o W EAFRERD ) 17 RoR 20 TP Huhik
XFI A, T “0” WIERZR AL RV HC o PRI ()8 BC AT HERS JE “255. 255. 255. 2557 I
“0.0.0.07, HIEZEM To%8E T “any”, )o@ 25 TR8ET “host”s

2. Inbound Fl outbound: 47r4% M bR VT I $IFIRE,  H = SR EIU; [0 #1514
ST T A BE 2 A -

B2, ACL I HAER ) 2, el LASEILan i Dhfe:

L ARVFRAN (B D FIA S 4 e (4 11
2k DDR 3 FH 5 SCIRR N R 1 5040 9 5

Th i B b RTINS

323 HIDRT R0 28 3ty (1) U 1) 5

PEAL AT

1o W

9.2 SIS 1: HR/E ACL

1. KB

W A AT DL AR

(1) ACL B vl s WA TAF ok 78
(2) 5 bR ACL

(3) W] ACL

(4) HRUE ACL ¥R

2. il



SEG RN W 9-1 Frors

R1 192.168.12.0/24 R2 192.168.23.0.24 R3

10.1.1.0/24 0010 _ .
A SOD0 e SN coun g T
00 : . 3 q
pCi 1| 90 L00:2.2.2.2/24 3| abe
172.16.10124 172.16.3.0/24
pPC2 172.16.31/24 PC3

9-1 Fp#E ACL fil &

A SZEGHE 4 PC2 I AE W BET 6] 1% b 2% R2, [N LSS VF AL PC3 7 19) 1% i #% R2 1) TELNET
55 o B2 HE B EIGRP fR1E TP A
3. XKL
(1) PER 1. PFE M b R
R1(config)#trouter eigrp 1
R1 (config-router)#network 10.1.1.0 0.0. 0. 255
R1 (config-router)#network 172.16.1.0 0.0. 0. 255
R1 (config-router)#network 192.168.12.0
R1(config-router)#no auto—summary
(2) DUR 2. WOE M H#E R2
R2 (config) irouter eigrp 1
R2 (config-router)#network 2.2.2.0 0.0. 0. 255
R2 (config-router) #network 192.168.12.0
R2 (config-router) #network 192.168.23.0
R2 (config-router)#no auto—summary
R2 (config) #access—1list 1 deny 172.16.1.0 0.0.0.255 //5%E X ACL
R2 (config)#Haccess—1list 1 permit any
R2 (config) #interface Serial0/0/0
R2 (config-if) #ip access—group 1 in //ER TRV A ACL
R2 (config) #access—1list 2 permit 172.16.3.1
R2(config-if)#line vty 0 4
R2 (config—line)#access—class 2 in //4E vty NN ACL
R2 (config-1line) #password cisco
R2 (config-line)#login
(3) 3. WA RS
R3(config)#irouter eigrp 1
R3 (config-router)#network 172.16.3.0 0.0.0. 255
R3 (config-router) #network 192.168.23.0
R3 (config-router)#no auto—summary

[HARZ )

(1) ACL & Xhf, nJULERZHITNH, 0 ENHRER Y2 —, Henys HNH
ALFEZE route map ) match N (21 A FILE vty FH “access—class” 2 1M,
Sk telnet VI



(2) VilsHpRRI PRt 5 B N T, FEHNE =R, Fri
WAZP LEAT T Il il 412 vh o SR (RIRP

(3) s HasAXT B & =40 1P Hh e kA7 1398

(4) Vi ¥Hy R G —4 2R o a4 A

(5) FF—NE AR O sE—A 7], MO REAIEE— A ACL;

(6) “access—class” x> KX hniE ACL 5.

4. THEK

fE PC1 WZFTER EML L ping 2.2.2.2, Wixill, £ PC2 WZPT/ER TN L ping
2.2.2.2, Mi%A®, 7EEHLPC3 L TELNET 2.2.2.2, Mi%.

(1) show ip access—lists

i 4 MK E B g U TP U I #2151 3%

R2#show ip access—lists

Standard IP access list 1
10 deny  172.16.1.0, wildcard bits 0.0.0.255 (11 matches)
20 permit any (405 matches)

Standard IP access list 2
10 permit 172.16.3.1 (2 matches)

DA_E At e Wi e 2 R2 L SCROARUEDT IRIEHIBIR ) “17 F1“2”, $55 7 Ron
VERE SRR L4, ATRA] “clear access—list counters” sl #2512 714
A E

(2) show ip interface

R2#tshow ip interface s0/0/0

Serial0/0/0 is up, line protocol is up
Internet address is 192.168. 12.2/24
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 not set

Inbound access list is 1

PAE Sy 2R WIAERR 11 s0/0/0 RINTS 1R BT 1 D7 R FZEHIB1R 1o

9.3 SLI8 2: I FE ACL

1. R HB
T AR S ] LR
(1) 5 XY k& ACL
(2) NMH k& ACL
(3) ¥ ACL ik
2. P
SIS AN 9-1 TR



ARSI SR A SVF PC2 P AE W BE = LY7 Il %t R2 f¥) WWW T TELNET Jix4%, JF4E41
PC3 JTAEM Bt PING i#% 1% R2. MHERSLE: 1 7€ (AT ACL, R EIGRP HIRCHE .
3. XL,
(1) DER 1. BUE M hA R
R1(config)#access—1list 100 permit tcp 172.16. 1.0 0. 0. 0. 255 host 2. 2. 2. 2 eq www
R1(config)#access—1list 100 permit tcp 172.16.1.0 0. 0. 0. 255 host 192. 168. 12. 2
eq Www
R1(config)#access—1list 100 permit tcp 172.16.1.0 0. 0. 0. 255 host 192. 168. 23. 2
eq www
R1(config)#access—1list 100 permit tcp 172.16.1.0 0.0.0.255 host 2.2.2.2 eq
telnet
R1(config)#access—1list 100 permit tcp 172.16.1.0 0. 0. 0. 255 host 192. 168. 12. 2
eq telnet
R1(config)#access—1list 100 permit tcp 172.16.1.0 0. 0. 0. 255 host 192. 168. 23. 2
eq telnet
R1(config)#interface g0/0
R1(config-if)#ip access—group 100 in
(2) DY 2. WCE M R2
R2(config)tno access—list 1 //WHP: ACL
R2(config)tno access—list 2
R2(config)#ip http server  //Ffiff Hi#s & B WEB Hik 55 4%
R2(config)#line vty 0 4
R2 (config-1line) #password cisco
R2 (config-line)#login
(3) DUR3: WUE M IS R3
R3 (config) #access—1list 101 deny icmp 172.16.3.0 0.0.0.255 host 2.2.2.2 log
R3 (config) #access—1list 101 deny icmp 172.16.3.0 0.0.0. 255 host 192.168. 12. 2
log
R3 (config) #access—1list 101 deny icmp 172.16.3.0 0.0.0. 255 host 192. 168. 23. 2
log
R3(config)#access—1list 101 permit ip any any
R3(config)#interface g0/0
R3(config-if)#ip access—group 101 in

[ERE N]

(1) 24 “log” XA MARMN H AR B, AR sZe e ACL A 8t 0 i 2 5

(2) R AP U Il P R TR A S I e DB YR A B, SR QU (L D s At
A B RS e 1 1 BB AN, SR AR AT R PRI EEIL H Y, th T AR
AEVT 42 AR U Tt i, SRR I A 2 B LB 0l Bt 1) At i 11

4. LA
(O HIAE PC2 L5 1] i 1 2% R2 1) TELNET 1 WWW Hie 2%, 48 )5 22 & U [l 45 1 71136 100
Rl#show ip access—lists

Extended IP access list 100



10 permit tcp 172.16.1.0 0.0.0.255 host 2.2.2.2 eq www (8 matches)

.0 0.0.0.255 host 192.168.12.2 eq www

.0 0.0.0.255 host 192.168. 23.2 eq www

.0 0.0.0.255 host 2.2.2.2 eq telnet (20 matches)
.0 0.0.0.255 host 12.12.12.2 eq telnet (4 matches)

.0 0.0.0.255 host 23.23.23.2 eq telnet (4 matches)

20 permit tcp 172.16
30 permit tcp 172.16
40 permit tcp 172. 16.
50 permit tcp 172.16

—_ = e = =

60 permit tcp 172.16

(2) 15 PC3 iAW BV EHL ping B #s R2, B & R3 <IN A HERE R
*Feb 25 17:35:46. 383: %SEC-6-1PACCESSLOGDP: list 101 denied icmp 172.16.3.1 —> 2.2.2.2
(0/0), 1 packet
*Feb 25 17:41:08.959: %SEC-6-1PACCESSLOGDP: list 101 denied icmp 172.16.3.1 —> 2.2.2.2
(0/0), 4 packets
*Feb 25 17:42:46.919: %SEC-6-1PACCESSLOGDP: 1ist 101 denied icmp 172.16.3.1 ->
192.168.12.2 (0/0), 1 packet
*Feb 25 17:42:56.803: %SEC-6-1PACCESSLOGDP: 1list 101 denied icmp 172.16.3.1 ->
192.168.23.2 (0/0), 1 packet
DALt W AE Vg il 20515 101 AEA7 DLRC Bl B i e, RGuE T H &
(3) fEE tds R3 ARG Uy #8513 101:
R3#ishow access—lists
Extended IP access list 101
10 deny icmp 172.16.3.0 0.0.0.255 host 2.2.2.2 log (5 matches)
20 deny icmp 172.16.3.0 0.0.0.255 host 192.168.12.2 log (5 matches)
30 deny icmp 172.16.3.0 0.0.0.255 host 192.168.23.2 log (5 matches)

40 permit ip any any (6 matches)

9.4 35U 3: f7R ACL

fir 44 ACL FUVFAEARUE ACL FI4™Ji& ACL v, st ] 445 s AR5 A 18 T4 ] AR B 7ok 328 ACL.
fir 44 ACL 3 ] L FH R I 5 1) ACL H M BRAN A 2 4% B 5 3XFE w] LAk o 234 1 53 Ty
i Hi 2 2 ACL.
1. LG HAY
T A W] DL AR
(1) & A4 ACL
(2) M H#r4 ACL
2. Hhih gy
SEEGH AN A 9-1 o
3. XL
ARSI 25 W] FH iy 44 ACL SRSKEER 9. 2 525G 1 PR 9. 3 S5 2 ik,
(1) fEH s R2 L RCE A 44 AR HE ACL SEHL 9. 2 SET 1 K
R2 (config)#ip access—list standard stand
R2 (config-std—nacl)#deny 172.16.1.0 0.0.0. 255
R2 (config-std—nacl)#ipermit any
R2 (config)#interface Serial0/0/0
R2 (config-if) #ip access—group stand in
R2 (config) #ip access—list standard class



R2 (config-std—nacl)#permit 172.16.3.1

R2 (config-if)#line vty 0 4

R2 (config-line) #access—class class in

(2) fEH IS R2 LA fir 44 U7 W32 511k

R2#show access—lists

Standard IP access list class
10 permit 172.16.3.1

Standard IP access list stand
10 deny  172.16.1.0, wildcard bits 0.0.0. 255
20 permit any (42 matches)

(3) fEH s R1 MRS _WHCE A 44 A9 & ACL KB 9. 3 525 2 (2K

R1(config)#ip access—list extended extl

R1(config—ext—nacl)#permit tcp 172.16.1.0 0.0.0.255 host 2.2.2.2 eq www

R1(config—ext—nacl)#tpermit tcp 172.16.1.0 0. 0. 0. 255 host 192. 168. 12. 2 eq www

R1(config—ext—nacl)#tpermit tcp 172.16. 1.0 0. 0. 0. 255 host 192. 168. 23. 2 eq www

R1(config—ext—nacl)#permit tcp 172.16.1.0 0.0.0.255 host 2.2.2.2 eq telnet

R1(config—ext—nacl)#permit tcp 172.16.1.0 0.0.0.255 host 192.168.12.2 eq

telnet
R1(config—ext—nacl)#permit tcp 172.16.1.0 0.0.0.255 host 192.168.23.2 eq
telnet

R1(config)#interface g0/0

R1(config-if)#ip access—group extl in

R3(config)#ip access—list extended ext3

R3 (config—ext—nacl)#deny icmp 172.16.3.0 0.0.0.255 host 2.2.2.2 log

R3 (config—ext—nacl)#deny icmp 172.16.3.0 0.0.0.255 host 192. 168.12.2 log

R3 (config—ext—nacl)#deny icmp 172.16.3.0 0.0.0.255 host 192. 168.23.2 log

R3(config—ext—nacl)#permit ip any any

R3(config)#interface g0/0

R3(config-if)#ip access—group ext3 in

(4) fEB%has RL A RS LA 44 Uy a5 &

Rl#tshow access—lists

Extended IP access list extl
10 permit tcp 172.16. 1.
20 permit tcp 172.16. 1.
30 permit tcp 172.16. 1.
40 permit tcp 172.16. 1.
50 permit tcp 172.16. 1.
60 permit tcp 172.16. 1.

0 0.0.0.255 host 2.2.2.2 eq www
0 0.0.0.255 host 192.168.12.2 eq www
0 0.0.0.255 host 192.168.23.2 eq www
0 0.0.0.255 host 2.2.2.2 eq telnet
0 0.0.0.255 host 192.168.12.2 eq telnet
0 0.0.0.255 host 192.168.23.2 eq telnet
R3#tshow access—lists
Extended IP access list ext3
10 deny icmp 172.16.3.0 0.0.0.255 host 2.2.2.2 log
20 deny icmp 172.16.3.0 0.0.0.255 host 192.168. 12.2 log

30 deny icmp 172.16.3.0 0.0.0.255 host 192.168.23.2 log



40 permit ip any any

9.5 SCI& 4. EFRfa ACL

1. LG HAY
T A v] DL AR
(1) X time-range
(2) B EHETIE) ACL
(3) JEF-IE) ACL ik
2. hIP R
SRR E 9-1 .
ARSI R A SCVF PC3 B UAE A — 2 A TU R R K 8: 00-18: 00 15 7] i#% H1#4% R2 [ TELNET
k55 .
3. RWHRE
R3 (config) #time—range time // 5 I )y
R3 (config-time-range) #periodic weekdays 8:00 to 18:00
R3 (config) #access—1list 111 permit tcp host 172.16.3.1 host 2.2.2.2 eq telnet
time-range time //7EVjR#EHIZIZRH A time-range
R3 (config)#access—1list 111 permit tcp host 172.16.3.1 host 192.168.12.2 eq
telnet time-range time
R3 (config)#access—1list 111 permit tcp host 172.16.3.1 host 192.168.23.2 eq
telnet time-range time
R3(config)#interface g0/0
R3(config-if)#ip access—group 111 in
4. RIEIR
(1) JH “clock” fir -4 RGeS [A] i RE ) Jil — 2 4 T1#K) 8:00-18:00 Ju BN, AR J57E PC3
I TELNET s R2, USRI ATLLRETh, ARG &6 Ui R HIZ15% 111:
R3#show access—lists
Extended IP access list 111
10 permit tcp host 172. 16. 3. 1 host 2. 2. 2. 2 eq telnet time—range time (active) (15 matches)
20 permit tcp host 172.16.3.1 host 192.168.12.2 eq telnet time-range time (active)
30 permit tcp host 172.16.3.1 host 192.168.23.2 eq telnet time-range time (active)
(2) il “clock” fiy4-¥s REHT T ML H) 8:00-18: 00 S[F 2 4b, #RJ57E PC3 L= TELNET
PR R2, BEIEANRT LR, ARG B Vs 51 111
R3#show access—lists
Extended IP access list 111
10 permit tcp host 172.16.3.1 host 2.2.2.2 eq telnet time-range time (inactive) (45
matches)
20 permit tcp host 172.16.3.1 host 192.168.12.2 eq telnet time-range time (inactive)
30 permit tcp host 172.16.3.1 host 192.168.23.2 eq telnet time-range time (inactive)
(3) show time-range
%A HIoR A 2 I )5
R3#show time-range
time-range entry: time (active)

periodic weekdays 8:00 to 18:00



used in: IP ACL entry
used in: IP ACL entry
used in: IP ACL entry

DL R oRAE 3 4% ACL T il T % time-range.
9.6 3LI& 5: EN7S ACL

B4 ACL J2 Cisco 10S f—Ric ARk, el H P BEAE T KBS TPl i 41— AN Bk 1, 1
AR CECE T 12 A R
1. R HEY
T AR S ] LR
(1) Zh# ACL T1E 5
(2) FCE VTY A8 %
(3) BB ACL
(4) B ACL ik
2. tRIMEH
SEEGH AN A 9-1 P
ARSI BRI PC3 A W B AR 7 ) 15 2% R2 110 WWW 45, 0205t TELNET % rh+s
R2 B 5 A REVT IH] o
3. XL,
R2 (config) #username ccie password cisco //# S AMEEE
R2 (config)#access—1list 120 permit tcp 172.16.3.0 0.0.0.255 host 2.2.2.2 eq
telnet //#JF TELNET jj [ Al
R2 (config)#access—1list 120 permit tcp 172.16.3.0 0. 0. 0. 255 host 12.12.12.2 eq
telnet
R2 (config)#access—1list 120 permit tcp 172.16.3.0 0. 0. 0. 255 host 23. 23.23.2 eq
telnet
R2 (config) #access—1list 120 permit eigrp any any //f¥F EIGRP #piX
R2(config)#access—1list 120 dynamic test timeout 120 permit ip 172.16.3.0
0.0.0.255 host 2.2.2.2
// “dynamic” & X&h#& ACL, “timeout” & X% ACL L] 1A e A ]
R2 (config)#Haccess—1list 120 dynamic testl timeout 120 permit ip 172.16.3.0
0.0.0.255 host 23.23.23.2
R2 (config)#access—1list 120 dynamic test2 timeout 120 permit ip 172.16.3.0
0.0.0.255 host 12.12.12.2
R2 (config)#interface s0/0/1
R2(config-if)#ip access—group 120 in
R2(config)#line vty 0 4
R2(config-line)#login local  //VTY i FASHbIGIF
R2 (config—-line) #autocommand access—enable host timeout 5
//AE—ABNA ACL g — /NI Pk U7 [l 17126 45 B, “timeout” 5 X T 7% PRH
B, 75 PR I DA 20 /N T4 5 R A

[BARE ]
WERMZE “host”, Ml LSS HR S0 AL BT AT s TP ik s, RAEH],



TISFTI T RIS I 8 RS e 12z i N 1 2% H AR vF
4. THEK
(1) ¥A7 TELNET ## (H R2, #5 PC3 _E 4V ) % thids R2 (9 WWW IR S5, AN, i il
ar R2 [R5 [ P41 3 -
R2#show access—lists
Extended IP access list 120
10 permit tcp 172.16.3.0 0.0.0.255 host 2.2.2.2 eq telnet (114 matches)
20 permit tecp 172.16.3.0 0.0.0.255 host 12.12.12.2 eq telnet
30 permit tep 172.16.3.0 0.0.0.255 host 23.23.23.2 eq telnet
40 permit eigrp any any (159 matches)
50 Dynamic test permit ip 172.16.3.0 0.0.0.255 host 2.2.2.2
60 Dynamic testl permit ip 172.16.3.0 0.0.0.255 host 23.23.23.2
70 Dynamic test2 permit ip 172.16.3.0 0.0.0.255 host 12.12.12.2
(2) TELNET 148 R2 M) J5, {5 PC3 Luiin) & ch#s R2 (1) WWW JIiRds, madly, B s
R2 f) Vs ) 2 5 51 22 <
R2#show access—lists
Extended IP access list 120
10 permit tcp 172.16.3.0 0.0.0.255 host 2.2.2.2 eq telnet (114 matches)
20 permit tep 172.16.3.0 0.0.0.255 host 12.12.12.2 eq telnet
30 permit tep 172.16.3.0 0.0.0.255 host 23.23.23.2 eq telnet
40 permit eigrp any any (159 matches)
50 Dynamic test permit ip 172.16.3.0 0.0.0.255 host 2.2.2.2
permit ip host 172.16.3.1 host 2.2.2.2 (15 matches) (time left 288)
60 Dynamic testl permit ip 172.16.3.0 0.0.0.255 host 23.23.23.2
70 Dynamic test2 permit ip 172.16.3.0 0.0.0.255 host 12.12.12.2
ML) i (2) (ot 45 T LA F], ML 172.16.3.1 telnet 2. 2. 2. 2, WiALE ALE,
% telnet IR DI, T0S BAPRKAESD AT M FZEHIZIR T B AL — IS4 H “permit
ip host 172.16.3.1 host 2.2.2.2” , JEIAEEHL 172.16.3. 1 L5 2. 2. 2. 2 () Web JIR%5, 1k
e

9.7 356 6: BN ACL

1. KB

T ARSI AT DL AR
(1) A& ACL TAEJ B
(2) M AR ACL
(3) AR ACL iR

2. P

SIS AN 9-2 TR



hY
N\
Wi N
A
R 19216812024  R2'\ 202.21023.0124 R3
s00/0 - -
s00/0 S so0n g
: . 3 U
A | ghio / Lo03.3.3.324
172.16.1.024 /
r
PC2 /
s
ry

*

K| 9-2 H Jx ACL il &

ARSI BRI A] LS UG ) A8, AESE AN ANGE B U5 R AR, T RO N Y
3. XKL
(1) DIR 1. SrI{Es a8 RU R RS Pl & BRIA R th i (f TP 34 m M
R1(config)#ip route 0.0.0.0 0.0.0.0 192.168. 12. 2
R3 (config)#ip route 0.0.0.0 0.0.0.0 202. 210. 23. 2
(2) L 2. fEikihids R2 _EWCE B & ACL
R2 (config)#ip access—1list extended ACLOUT
R2 (config—ext—nacl)#ipermit tcp any any reflect REF //%& X HJx ACL
R2 (config—ext—nacl)#ipermit udp any any reflect REF
R2 (config)#ip access—1list extended ACLIN
R2 (config—ext—nacl)#evaluate REF //iFAli S5t
R2 (config)#int s0/0/1
R2 (config-if) #ip access—group ACLOUT out
R2 (config-if) #ip access—group ACLIN in

[HARZ ]

1. A ACL /KIZ/Z permit

2. A& ACL fuiF )2 Session 15 B 1P 0 g

3. AU A ACL mI BLR SRV 2 i, AELAZ BELLE MAAM S D0 24 7= A= 1 i) A 3508 D) 4% (1) 9
T, AT AT DA SE Gl R P 0 1Y 5% 5

4. HJ ACL 2AEf iE A m Cant 7 m i) Imi B30~k 1), JFH™ Session
gh g% B IR ;

5. H X ACL A& BN H B AN LR 1, e B — AN R ar 24 U7 M 813 R 1

4. RIEIR
(1) [FJIFERS % R1 ORI R3 #4TJF TELNET kg%, 1 R1 (AN R F SR R0) TELNET (# 1h 4%
R3 ey, (RIS AE B tha% R2 LA A Uy Il f il 512
R2#show access—lists
Extended IP access list ACLIN
10 evaluate REF
Extended IP access list ACLOUT



10 permit tcp any any reflect REF
20 permit udp any any reflect REF
Reflexive IP access list REF
permit tcp host 202.210.23.3 eq telnet host 192.168.12.1 eq 11002 (48 matches) (time
left 268)
DALt BT H 83 A5 BRI TELNET i £ed ik, i A shr= A4 —4
HiZ.
(2) E8% 4% RL FTJT TELNET 55, /i R3 (AN £ A M) TELNET 5 (s R1 ANBERT) s
[ 7E 6 ph 2% R2 LAY U I s 4 3
R2#show access—lists
Extended IP access list ACLIN
10 evaluate REF
Extended IP access list ACLOUT
10 permit tcp any any reflect REF
20 permit udp any any reflect REF
Reflexive IP access list REF
DAL 5 [ R B2 A5 A A 2] A 8 TELNET i 2ol (%, AN&s it A zhr= 2k
—5HIE, FTAANREYT ] ) o

9.8 ACL fiy
R 91 TAEW KB EZ K2,

Q
LR

£ 91 AEMASILE

e

i

show ip access—lists

PYE T E LI TP iy il 456151 3%

clear access—list counters

K Ui R HS R A %

access—list

& X ACL

ip access—group TEE R R ACL
access—class 1F vty N ACL
ip access—list fir 4411 ACL
time—range time & SIS )91 ]
username username password password | BESLASHLEYE

autocommand

& X HBAT 2




£ 10 = DHCP

IP il CRR AU ENL EREN ST, FLRER O IFENLE P Hukk By & 8
PR AN R — g, ToE A BIECE P bk VA I T, X /& DHCP (Dynamic Host
Configuration Protocol, zhAxEHNLECE ML) . DHCP 4% Aeis TG 15 &) 1P Huhbkh B
Hah4h ENLEC TP bk, AU BERS CRAE TP AN TR A0S, A A B[Rl 1P Huhk DA
e TP Mk i ) 2%

10. 1 DHCP ¥4

TESNAS TP Mk 77 b, B vF EHLIEANBOE [ (1 1P Mk, 12 AE v ST HLR A
Bl —A 1P Mk, XSS DHCP % i . 11 1 5745 DHCP % )7 i 4 fic. IP Hb
HEMITHSENURR A DHCP R4S 2% /& Ui DHCP 2 K1 % /K 45 2% (Client/Server) fi i, 4
HR M 10 2 g R e 55 A1 EL IR R

DHCP 1) TAEEFE U R

1. DHCP & P LRSI, 2 LA 417k ) #% DHCPDISCOVER # 3 [71] DHCP
Jk 555 FE —A TP ik,

2. DHCP Jlkg5## W %] DHCPDISCOVER )35, ‘e WA IR & ALK bk X ] v 4
RN MR I 20 TP ik, R AER) 1P MR AR I A AT . iS5 A
DHCPOFFER R 3G [F145 T ML Wit W 48 AL S A AN 1 —AN 1) DHCP 548, W& HLnT
REl 24 )L DHCPOFFER R 30, &/ HLilH H AN 5% —> DHCPOFFER.

3. &/l E] DHCPOFFER J&, [0 R45#4 Kk —AN A H K DHCP g4ttt 1P
Huhk () DHCPREQUEST #& 3L« 4 %% /= % ¥ A5 W 1) DHCPOFFER 4% S Hak i £453 LA
SRICE, DRI EH DART A A IC S Cn S lie B AR AE OB )

4. DHCP Jl 5 #5 i & P LR [l —/N A I Se i R i 1 TP btk J S8 53 1id 5 R I — AN N 25
3 (DHCPACK).

5. R7UmEESZFME TR E S 508 DHCPACK 30, FIJT] ARP #r2r M% b2 545 41
[ TP k. Gn SRS AL, W& P PSS TP Huh R S5, W R I 8, %
MU 1R Bl 45 2% & 3% DHCPDECLINE {5 B, Jf 5 37 JF 46 80 I i & ok 72 o e 2% 45 i 2
DHCPDECLINE {5 &, R izibhitbs A wT H .

6. DHCP Jli45%8 HAER AN TP Huhik 43 fic 4y DHCP % )7 — € if i), DHCP % )" WA 40i{E %
UL IR e AT E R . B HAE S0%FAE I (k2 LUJS, B — B TR 5t T 25175 3K
DHCP 45 #% B iy FAE, Wi DHCP k4545 V2 A A REIA . Wi DHCP k455 dh %
BA N, (R RS I 87.5%, & W% 5T —A LAY DHCP k454515, ik
FH MR ERE. R YIRGERMFTE ) DHCP R4 ssEAE R, ISR RS, ©
DAZRUBCEE 24T ) TP ik I 5058 & 3% —> DHCPDISCOVER R CIF4G iR 1P Huhk 3k
o

7. %P n] BLA ) ) RS2 % f DHCPRELEASE 830, ¥4 24711 1P #uhl B

10. 2 SCI& 1: DHCP EAHBIE

1. KB/

W ARSI AT DL AR

(1) DHCP f TAF Js B AN T A i 2
(2) DHCP 5% ) B AT B A 1



(3) &l &
2. ¥hiMEW
SEIS PN A 10-1 s

DHCP Server

goio] 1

192.168.1.024

PC1 PC2 PC3

Kl 10-1 DHCP JL:Ap: &

3. LIS I

(1) DB 1. BE R & R1 S0t DHCP ik 55

R1(config)#service dhep //FF )5 DHCP JIle 4%

R1(config)#no ip dhcp conflict logging // R DHCP #p5E H &
R1(config)#ip dhcp pool ccie // 3 Xkt

R1(dhcp-config) #network 192. 168. 1.0 /24 //DHCP Ji 55 st £ 53 e 1A 4 2% R
R1 (dhcp-config) #domain—name cisco. com / /3844

R1 (dhcp—config) #default-router 192.168.1.1
/BN, I AN b B R S 99 8% T 3% 42 1 8% £h 48 1T A 1 b kb A4 1]
R1 (dhcp—config) #netbios—name—server 192.168. 1. 2 //WINS %%

R1(dhcp-config) #dns—server 192.168. 1.4 //DNS 55 %
R1 (dhcp—config) #option 150 ip 192.168.1.3 //TETP JIR45%
R1(dhcp-config)#lease infinite / /7€ AL

R1(config)#ip dhcp excluded-address 192.168.1.1 192.168.1.5 //HEBx Mkt B
(2) I 2. HH windows 2 )7 ifi
T 467t Windows 42 TCP/IP Hudik i & A A 2h3k43 (anl&l 10-2 rzm), Wi DHCP k%5
AIAEHE DNS. WINS 45, Witefi s N Aahk1S.



Internet HH¥ (TCP/IP) B

Bl sRERB

I0F FEE =2 bk ThER » MIArl)s2H B
EREMPEREREEERLFEES

shi8iRAY IF WE. T,
B IF w"E.

Oﬁlﬂ?ﬁﬂﬁ IF Hil.iJJ: =)

() Bzharid Iws AR<S-s3Hudl (B)
O ER T I8 iR a2tk (E):

[ wmx | [ mE |

K 10-2 &% TCP/IP J& 1k

4. KRR
(1) 7r%% /it
TE“2PRTE” R, YT C:/>ipconfig/renew AJ LAEE BT IP Huhlk. 44T C:/>ipconfig/all
A LUFE 3 1P Hidik. WINS. DNS. A EGIEM . BRSO C:/>ipconfig/release 4.

C:\>ipconfig/renew
Windows IP Configuration

Ethernet adapter AsHii%$:

Connection—specific DNS Suffix . : cisco.com

IP Address. . . . . . . . . . .. 1 192.168.1. 7
Subnet Mask . . . . . . . . . .. 1 255, 255. 255.0
Default Gateway . . . . . . . . . :192.168.1.1

C:\>ipconfig/all
Windows IP Configuration

Ethernet adapter ANHBIZE$E:

Connection—specific DNS Suffix . : cisco.com

Description . . . . . . . . . .. : Realtek RTL8139/810x Family Fast Eth



ernet NIC

Physical Address. . . . . . . . . : 00-60-67-00-DD-5B

Dhcp Enabled. . . . . . . . . .. : Yes

Autoconfiguration Enabled . . . . : Yes

IP Address. . . . . . . . . . .. 0 192.168.1.7

Subnet Mask . . . . . . . . . .. : 25b. 255. 255.0

Default Gateway . . . . . . . . . 0 192.168.1.1

DHCP Server . . . . . . . . . .. 0 192.168.1.1

DNS Servers . . . . . . . . . .. 0 192.168.1. 4

Primary WINS Server . . . . . . . : 192.168. 1.2

Lease Obtained. . . . . . . . .. : 200742 H 22 H 13:01:01
Lease Expires . . . . . . . . . . : 203841 H 19 H 11:14:07

(2) show ip dhep pool
%t A F Sk A5 DHCP Huhil b 145
Rl#show ip dhep pool

Pool ccie :

Utilization mark (high/low) : 100 / 0O

Subnet size (first/next) :0/0

Total addresses ;254 //Hidi 3T 264 AN
Leased addresses 22 //B& R 2 2 Atk
Pending event : none

1 subnet is currently in the pool :

Current index IP address range Leased addresses
192.168. 1.8 192.168. 1. 1 - 192.168. 1. 254 2

[/ ARG FE R L kit ) BB 23 L 25 A Ml g A £
(3) show ip dhcp binding

%4 F SR A5 DHCP 1 Hhhik28 52 1500«

Rl#show ip dhep binding

Bindings from all pools not associated with VRF:

IP address Client-ID/ Lease expiration Type

Hardware address/

User name
192.168.1.6 0063. 6973. 636f. 2d Infinite Automatic
192.168.1. 7 0100. 6067. 00dd. 5b Infinite Automatic

LA Efar i & W] DHCP Ml 254 B a7 Beges 2 ) v it TP btk LK ol I 107 7 S PO ASE 7 4t
b1 8

10.3 328 2: DHCP ok
1. 521G BAEY
JH 3ok A Sz AT LA 42 5 ik DHCP A 2% SIS X 2% (1) DHCP Al %% .

2. ¥R &G
SEIGHR AN T 10-3 Fros.



192.168.12.0.24
R1 R2
s00/0

DHCP Server @

goio| .1

J

1921631024 172161024

PC1 pPC2
Kl 10-3 DHCP HH 4k &
ASEEG R, RLAJSSR4AAT DHCP k455 A 4, $7 57 ) PCL BT (6 I £ F1 PC2 Fir 1M 4% (1) =
PLENASYIC 1P dbik, Tl RL b g2 CRAN bkt . BEAN 441847 RIPV2 B, BRI 45
IP
3. XWHE
(1) DB 1. FLE B h# R1 34t DHCP JikR%%
R1(config)#interface gigabitEthernet0/0
R1(config-if)#ip address 192.168.1.1 255. 255. 255.0
R1(config—if)#no shutdown
R1(config) #router rip
R1(config-router)#version 2
R1(config-router)#no auto—summary
R1 (config-router)#network 192.168.1.0
R1 (config-router)#network 192.168.12.0
R1(config)#tservice dhcp
R1(config)#no ip dhcp conflict logging
R1(config)#ip dhcp pool ccie / /58 X — ANkt
R1 (dhcp—config) #network 192.168.1.0 /24
R1 (dhcp—config) #default-router 192.168.1.1
R1 (dhcp—config) #domain—name cisco. com
R1 (dhcp—config) #netbios—name-server 192.168. 1.2
R1 (dhcp—config) #dns—server 192. 168. 1. 4
R1 (dhcp—config)#Hoption 150 ip 192.168.1.3
R1 (dhcp—config)#lease infinite
R1(config)#ip dhcp excluded-address 192.168.1.1 192.168.1.5
R1(config)#ip dhep pool cecnp  //5E X &5 —/ ikt
R1 (dhcp—config) #network 172.16.1.0 255. 255. 255.0
R1 (dhcp—config) tdomain—name szpt.net
R1 (dhcp—config) #default-router 172.16. 1.2
R1 (dhcp—config) #netbios—name-server 192.168. 1.2
R1 (dhcp—config) #dns—server 192. 168. 1. 4
R1 (dhcp—config) #option 150 ip 192.168. 1.3
R1 (dhcp—config)#lease infinite
R1(config)#ip dhcp excluded-address 172.16.1.1 172.16.1.2



(2) B2 FE I R2
R2 (config) #interface gigabitEthernet0/0
R2 (config-if)#ip address 172.16. 1.2 255. 255. 255.0
R2(config-if)#ip helper—address 192.168.12.1 //Wi& #iEhHhht
R2 (config—if) #no shutdown
R2 (config) #router rip
R2 (config-router)#tversion 2
R2 (config-router)#no auto—summary
R2 (config-router) #network 192.168.12.0
R2 (config-router)#network 172.16.0.0

[HARZE ]

% 2 2 AN Re i e “255. 255, 255. 2557 1T HE, (HAZRIRZ 4 (an DHCP. TFTP 55) 1
& iy SRR A DLz )RR R SRR I, BATTANTT e A W B TBCEXAE R IR 454
AT Cisco 10S 5 Bt bbb P SR AR I (e 6. T Al T 9 Bhiahik, % phr s vl DA C B 4y %
2555 UDP R4S 1) 481K, SR 2 DA pi A3 0 7 R 4 AN AR TP Huhik, 813% DA
I HR R i) A WY B X e oK, It gk

4. RIEIR
(1) show ip dhcp binding
E PC1 F1 PC2 b FZ3RH IP Hilikf5, 78 R1 BT
Rl#show ip dhep binding
Bindings from all pools not associated with VRF:
IP address Client-ID/ Lease expiration Type

Hardware address/

User name
172.16.1.3 0100. 6067. 00dd. 5b Infinite Automatic
192.168.1.6 0063. 6973. 636f. 2d Infinite Automatic
192.168.1. 7 0100. 6067. 00ef. 31 Infinite Automatic

L%y 2% BH P AN Sk th 208 0 AH S R 286 1 (R ML EE T TP ik,
(2) show ip dhep pool
Rl#tshow ip dhcp pool

Pool ccie :

Utilization mark (high/low) : 100 / 0O
Subnet size (first/next) :0/0
Total addresses 1 254
Leased addresses 12
Pending event : none

1 subnet is currently in the pool :

Current index IP address range Leased addresses
192.168.1.8 192.168.1. 1 - 192.168. 1. 254 2
Pool ccnp :

Utilization mark (high/low) : 100 / 0O



Subnet size (first/next)

Total addresses

Leased addresses

Pending event

:0/0
. 254

. none

1 subnet is currently in the pool :

Current index

172.16.1. 4

IP address range

Leased addresses

172.16. 1.1 - 172.16. 1. 254 1

(3) debug ip dhcp server events
1E PC2 L4 AT “ipconfig/release” |, FPAT “ipconfig/renew”, BIRUIF:
Rl#debug ip dhcp server events

Rl#clear ip dhcp binding *

*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb
*Feb

22
22
22
22
22
22
22
22
22
22
22
22
22
22

05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:

50:
50:
50:
50:
50:
50:
50:
50:
50:
50:
50:
50:
50:
50:

24.
24.
24.
24.
24.
24.
26.
26.
26.
26.
26.
26.
26.
26.

475:
475:
475:
475:
475:
475:
475:
475:
475:
475:
519:
519:
519:
519:
PA_F%ir th 275 T DHCP )

DHCPD:
DHCPD:
DHCPD:
DHCPD:
DHCPD:
DHCPD:
DHCPD:
DHCPD:
DHCPD:
DHCPD:
DHCPD:

Sending notification of DISCOVER:

htype 1 chaddr 0060.6700. dd5b

circuit id 00000000

Seeing if there is an internally specified pool class:
htype 1 chaddr 0060.6700. dd5b

circuit id 00000000

client requests 172.16. 1. 4.

Adding binding to radix tree (172.16.1.4)

Adding binding to hash tree

assigned IP address 172.16.1.4 to client 0100.6067.00dd. 5b
Sending notification of ASSIGNMENT:

DHCPD: address 172.16. 1.4 mask 255.255.255.0
DHCPD: htype 1 chaddr 0060. 6700. dd5b
DHCPD: lease time remaining (secs) = 4294967295

(4) show ip interface

AIIHC TP Mk R BEAC I

R2#show ip interface gigabitEthernet0/0

GigabitEthernet0/0 is up, line protocol is up
Internet address is 172.16.1.2/24
Broadcast address is 255. 255. 255. 255

Address determined by setup command
MTU is 1500 bytes
Helper address is 192.168.12.1

DL L%t 3 gigabitEthernet0/0 4 # ] 7 #5 Bhitsik 192. 168. 12. 1.
10.4 DHCP 4L A
2 10-1 B T AW N BN E B2

#£10-1 AXEGRLSILE

e

!

show ip dhcp pool

5% DHCP bkt (1455 B

show ip dhep binding

Y DHCP [ Huhik4f e 1500




show ip dhcp database

Y5 DHCP $u¥e %

show ip interface EEHOME R
debug ip dhcp server events NE&TTFE DHCP k4% 2% 1 ZFA8

service dhep

FF i3 DHCP R4

no ip dhep conflict logging

] DHCP ph H &

ip dhep pool Jic &' DHCP 43 i) st ik vt
network DHCP filx 45 #2243 e 1) 9 28 14 1
default-router LNNEPS

domain—name W4

netbios—name—server WINS A4 75

dns—server W4 k25 4

option 150 ip FTP {4528

lease i FH 3

ip dhcp excluded-address HEBR bk B

ip helper—address Jic & DHCP A4k iy kit




F11E NAT

Internet HORK CHUAJE, AHBOREZ B R IS HIBER, P TP Huhk R sk Cpih
— AP, NAT (Network Address Translation, MZgitihbgHve) fEf@vle 1P bk
LR P BT B

11.1 NAT #fk

NAT J&—> TETF #5#E, ARVF— MU L — A HubE HIRAE Internet b0 NAT HiARAH4—
AT M 2% T LA Internet {0 TP 8BRS, A7 T Inside MZEHT Outside %%
) NAT 2% e 72 AR Bt 2 J, SRS 8 TP HbhBR e M & i TP ik NAT H4%%
AN JE I 9 ) TP bk #E B gl — Nk TP Huhil, [ 2 JRAR B ] DU 31 B kol R HL,
AN TP ik BB AN A TR IR, X PRI 4 1 g B R4 VR, RIS, ik s )
W) 26 1] LG B bk ) BRI, A B 22 HE 48 A4 Internet HuhbFIFAA TP Huhk (45

NAT 75 = FPB . A5 NAT. 2 NAT Flufi b4 (PAT).

1. #45 NAT

AR NAT H, A8 1Y 4 o (1) AN FE WL 7K AR SR Fs 713508 I 29 v PR AN By g M o
A HOHEFE 5 A L hE 5 P A v b AT — X — e 3, BRSNS v ik
AT . TR N BN 84T E-mail NS5 28 8K FTP RSS2 2 m] LA AN 3B T S it IR %%, iX
PO 554 10 TP HhhE A ZICR F A Motk 4, DAAEARER A P mT DU X e R 55

2. ZNA NAT

BNA NAT 15 56208 CA AR, AR5 RS BL I 7 AU B B 4% . 2l NAT
SN R L o

3. PAT

PAT JUIJ 2 0% pA 38 b 1k ke 55 3800 455 0 285 £14) TP sk FROAS [t 11, WD A1) LS B0 22 56— [ gk
WFo PAT XFT154% 1P kb2 5 A 20

11.2 LI 1: BSNATEE

1. LG HY
TH I AR S BG AT DL AR
(1) ##3S NAT fHFAE
(2) A NAT JEARS & AR
2. ¥R
SEEGH N A 11-1 o

202.96.1.0/M4
Rz
s0/0/0 e P
= e
.2
192.168.1.0/24 Loi2.2.2.224

PC1 PC2



11-1 FAS NAT fic &

3. XWHE
(1) DB 1. FE R & R1 S0 NAT [R5
R1(config)#ip nat inside source static 192.168.1.1 202.96.1.3
//BCE S NAT s
R1(config)#ip nat inside source static 192.168.1.2 202.96.1.4
R1(config)#interface g0/0
R1(config-if)#ip nat inside
/ /T E NAT A ¥z 1
R1(config)#interface s0/0/0
R1(config-if)#ip nat outside
/ /T E NAT ARz 1
R1(config) #router rip
R1(config-router)#version 2
R1(config-router)#no auto—summary
R1 (config-router)#network 202.96.1.0
(2) B2 FE K H A R2
R2 (config) #router rip
R2 (config-router)#tversion 2
R2 (config-router)#no auto—summary
R2 (config-router)#network 202.96. 1.0
R2 (config-router) #network 2.0.0.0
4. KA
(1) debug ip nat
A A ] LA A MUk R I R
£t PC1 M PC2 | Ping 2.2.2.2 (EKeh#s R2 IREIEE DD, BRIz 2, 2% has R1
UETTH RN SR IS
R1#debug ip nat
#Mar 4 02:02:12.779: NAT#: s=192.168.1.1->202.96.1.3, d=2.2.2.2 [20240]
#Mar 4 02:02:12.791: NAT#*: s=2.2.2.2, d=202.96.1.3->192.168. 1.1 [14435]
#Mar 4 02:02:25.563: NAT#: s=192.168.1.2->202.96.1.4, d=2.2.2.2 [25]
#Mar 4 02:02:25.579: NAT#: s=2.2.2.2, d=202.96.1.4->192.168.1.2 [25]
DA At W] 17 NAT R RE . i se i RA A il “192. 168, 1. 17 Al “192.168. 1. 2”7
Oy RS A B EE €202, 96. 1,37 F1 “202.96. 1. 4”7 Vi Hihl “2.2.2.27, AR5 AR A
A P ke “202.96.1.37 R “202.96. 1. 47 25l 4 sl FA A5 Mkl 192, 168. 1. 17 Al
“192.168.1.27,
(2) show ip nat translations
Z 2 REE NAT 3. @SN, NAT 38— BAFAE.
Rl#show ip nat translations
Pro Inside global Inside local Outside local Outside global
— 202.96.1.3 192.168. 1. 1 -— -



—— 202.96. 1. 4 192.168. 1. 2 — .
DA 2 B T PR 4 e R A R S I R R R G RR

[RiE]

@© WHEJRHB (inside local) Huhik: fEN ML HOMuAE, TEAEZ RFC1918 Hudik;

@ Wil4 ) (inside global) Hufik: HISRACVEE — A2 AAHD TP Mk XFTAMHTS
o) NIC 33 ik i sk

@ AR Coutside local) Hubk: — AN MIARXS TP 4% Fr 9 TP Mkl
AN B e BE I L

@ HME4 5 (outside global) Hbhik: AMEEKIZR FEHLETAvE 1P Huhk .

11.3 SCI& 2. Zh7S NAT

1. R HEY
T A S5 ] DL R
(1) ZhZ% NAT [IHF1E
(2) Bl NAT BeE AR
2. thih gy
LIS A 11-1 P
3. XL,
(1) DB 1. FE R & RL S0 NAT [R5
R1(config)#ip nat pool NAT 202.96.1.3 202.96. 1. 100 netmask 255.255.255.0
/ /T B B A NAT #6451 Mkt
R1(config)#ip nat inside source list 1 pool NAT
//BCE B NAT W)
R1(config)#access—1list 1 permit 192.168.1.0 0.0.0. 255
// SEVFBHAS NAT S5 #e i P4 EB k- v B
R1(config)#interface g0/0
R1(config-if)#ip nat inside
R1(config-if)#interface s0/0/0
R1(config-if)#ip nat outside
4. RI0 R
FEPCL _E5IR) 2. 2. 2.2 (%1 R2 AOFRIRIEZ D) (9 WWW g%, £ PC2 _E73% telnet Al
ping 2.2.2.2 (#g1ds R2 FFAIEME LD, 45 R T
(1) debug ip nat
R1#debug ip nat
IP NAT debugging is on
Rlficlear ip nat translation * //VEIRZEHA NAT &
#Mar 4 01:34:23.075: NAT#*: s=192.168. 1.1->202.96.1.4, d=2.2.2.2 [19833]
#Mar 4 01:34:23.087: NAT#: s=2.2.2.2, d=202.96.1.4->192.168.1.1 [62333]
#Mar 4 01:28:49.867: NAT#*: s=192.168. 1.2->202.96.1.3, d=2.2.2.2 [62864]
#Mar 4 01:28:49.875: NAT#: s=2.2.2.2, d=202.96.1.3->192.168.1.2 [54062]

[1277]



WRENA NAT Huhbith b icAr A2 08 ik Shas s, W2 BRI N i B, 3o
NAT e H RN, JF E 58t

*Feb 22 09:02:59. 075: NAT: translation failed (A), dropping packet s=192.168.1.2 d=2.2.2.2

(2) show ip nat translations

Rl#ishow ip nat translations

Pro Inside global Inside local Outside local Outside global
tep 202.96.1.4:1721 192.168. 1. 1:1721  2.2.2.2:80 2.2.2.2:80
—— 202.96.1.4 192.168. 1. 1 - -

icmp 202.96.1.3:3 192.168.1.2:3 2.2.2.2:3 2.2.2.2:3

tep 202.96.1.3:14347  192.168.1.2:14347 2.2.2.2:23 2.2.2.2:23
— 202.96.1.3 192.168. 1. 2 -

DALAR BRI 24 PCL AT PC2 55—k “2.2.2. 27 Huhik (R H i, NAT il RL 4L
PC1 I PC2 B4 B W /N4 Jry kil “202. 96. 1. 47 1 “202.96. 1. 37, 7E NAT KR P A M
SRBNASR RIS, [ 7 NAT 28 rh A R FE 100 565 S R B SURI 3 115 (A sie G 30 e 1)
h 60 B o FEBNAS AT I I G SIS 1) 2 86400 #0) 2 if, FEAT NI MAHTR ML A&,
NAT B H % AT NAT 3%, SR 5 o I 70 OAH Y. F8 3 115

(3) show ip nat statistics
i MK H NAT B ge it 15 K.
Rl#show ip nat statistics
Total active translations: 5 (0 static, 5 dynamic; 3 extended)
//H B AL B RAL,
Outside interfaces:
Serial0/0/0
//NAT A4
Inside interfaces:
GigabitEthernet0/0
//NAT N1
Hits: 54 Misses: 6
CEF Translated packets: 60, CEF Punted packets: 5
Expired translations: 12 //NAT i 1K) 45
Dynamic mappings: /) A WL
— Inside Source
[Id: 1] access—list 1 pool NAT refcount 2
pool NAT: netmask 255.255.255.0 //Huhikits 4 7 FIHEhe
start 202.96.1.3 end 202.96. 1. 100 //Huhkith i
type generic, total addresses 98, allocated 2 (2%), misses 0
//3% 98 Mk, ridk 2 A
Queued Packets: 0

11.4 3516 3. PATECE

1. 521G BAEY
T A gz ] DA
(1) PAT [F4514E



(2) overload K
(3) PAT Jc & At
2. Hhih gy
LIS 11-1 s
3. XL
(1) DB 1. AR Es R1 S0 NAT [R5
R1(config)#ip nat pool NAT 202.96.1.3 202.96. 1. 100 netmask 255.255.255.0
R1(config)#ip nat inside source list 1 pool NAT overload //Fi'#E PAT
R1(config)#access—1list 1 permit 192.168.1.0 0.0.0. 255
R1(config)#interface g0/0
R1(config-if)#ip nat inside
R1(config-if)#interface s0/0
R1(config-if)#ip nat outside
4. LA
FEPCL LR 2. 2. 2.2 (%1 R2 AOFRIRIEZ D) (9 WWW g%, £ PC2 _E73 telnet Al
ping 2.2.2.2 (#gids R2 FFAEME LD, 45 R T
(1) debug ip nat
#Mar 4 01:53:47.983: NAT*: s=192.168.1.1->202.96.1.3, d=2.2.2.2 [20056]
#Mar 4 01:53:47.995: NAT#*: s=2.2.2.2, d=202.96.1.3->192.168.1.1 [46201]
#Mar 4 01:54:03.015: NAT*: s=192.168. 1.2->202.96.1.3, d=2.2.2.2 [20787]
#Mar 4 01:54:03.219: NAT*: s=2.2.2.2, d=202.96.1.3->192.168.1.2 [12049]
(2) show ip nat translations

Rl#show ip nat translations

Pro Inside global Inside local Outside local Outside global
tep 202.96.1.3:1732 192.168.1.1:1732  2.2.2.2:80 2.2.2.2:80
icmp 202.96.1.3:4 192.168. 1. 2:4 2.2.2.2:4 2.2.2.2:4
tep 202.96.1.3:12320 192.168.1.2:12320 2.2.2.2:23 2.2.2.2:23

DALt 2R WIREAT PAT B 45 Ad T B2 [F]— A TP kb AN [ i 115
(3) show ip nat statistics
Total active translations: 3 (0 static, 3 dynamic; 3 extended)
Outside interfaces:
Serial0/0/0
Inside interfaces:
GigabitEthernet0/0
Hits: 762 Misses: 22
CEF Translated packets: 760, CEF Punted packets: 47
Expired translations: 19
Dynamic mappings:
—— Inside Source
[Id: 2] access—list 1 pool NAT refcount 3
pool NAT: netmask 255.255.255.0
start 202.96. 1.3 end 202. 96. 1. 100



type generic, total addresses 98, allocated 1 (1%), misses 0
Queued Packets: 0

[$E7R]
B NAT Fd I [A] 2 86400 F0, PAT FRL I [al/2 60 #b, Widdr< “show ip nat
translations verbose” T LAY . o m] LAk N 1HI (1) iy 2 AAE LAUHE B B[] <
R1(config)#ip nat translation timeout timeout
ZH4 timeout MG 0-2147483.
MR FEVEEALRL, ATLLEFEEH outside $2  HBHERC & PAT, A b g bk,
Gisg UM

R1(config)#ip nat inside source list 1 interface s0/0/0 overload

11.5 NAT & &iCE

X111 B T AR NN EEZ 2

2

F£11-1 XEGRLSILE

LS YER]

clear ip nat translation * TERRBh A NAT %

show ip nat translation TFE NAT £

show ip nat statistics P NAT gt 8
debug ip nat FIATE NAT i 1
ip nat inside source static Jic B R AS NAT

ip nat inside Pt B NAT PN 5R$

ip nat outside P & NAT Ah5R4E

ip nat pool M B B A& NAT Hbhikih
ip nat inside source list | Fie B &4 NAT
access—11st—number pool name

ip nat inside source list | Fi¢ & PAT
access—11st—number pool name

overload




F 128 RRNEREE

ATHATLIE Sl ) i B (R Ve e, ATHRNLZ BT MAC SREEAT TAR . M1 h e 2R M8l A2
HHABA 10S, 10S FEAATHI I R —F R . AT R AL — LA B, D
FATHHUMEE (3R . 10S MR AR, OGT VLAN, Trunk Z8KE7E f5 THI = 15 /41

12.1 ZIALE

ML 2 A A%, AT AR SR ek o A8 L 5 T 0 3] A B ot b 9 MAC Mbhik
FHM MAC Hubl kb AT TAE. AZHALPE EZEA X AMA: —/ 245 CAM (Context
Address Memory) #, %3/ MAC Ml FAs el om IR 385 59 — AN AR CAM SRIEAT 4L
Pt R K o AT KA T AL FRAG = ACHHLSC RIS, 25 CAM 3R, W ReE M EIH (1)
THENLRAE R 1, IF B H VSR HUITE IR AN A B LAzt ey sty 11, A8 B LR 2
MNIX — iy U 2% (Forward )s WA VSN LT A 1R 3 1R AZ 45 LA SOt PRty 112 [] —
Ui 1, ASHAURE I PR (Filter); WIRACHANIARE AW 2] H M EHUITE RN, A
AR AT T 5 1 CAS R HA BT A o 11 A6 25, ROz L (Flood), 4A8# bl
B R FEMWEE 2 3T, Al Sz i

ae e B L | M5 | amse | wume
TEytes lB;tes eBytes SEytes PBytes 4 5~1 EO0BE &= 4Bt es
EEE o) | | BEK T
fhs: GERAA || i SRR 5. RAIEE
$a, s mERES || #R EREX
5 R

B o12-1  =FRhAs ey =R e

PLUK I AZ e WU R By = Fhac 720, i 12-1:
(1) ¥R (Store-and-Forward)

FEAt e R 7 R S A o e A 1) 5 X e A A 120 i N () 0000 ot o 2 S B A i ke
K ARJGHEATCRC (JEHTUARMGEES) K, ATRMIE S a4 B EaE i H ik,
P H IR S5 AT I DR AN o A i 7 xR REIR R s AR & ] LIS il NAZ 4 p LI s f
AT oM BT RASI o 3K Ty 2CnT DA SCHRe A [ T P2 1) i 11 1) ) 2
(2) E##¥XK (Cut-Through)

AEHMLAE R A iy VARSI 2 — AN E R, A Ak,  HEERECT Wi H i,
I URT Rt & B R s TFAR e AT AN Fg B A S R it ESREH /N o e Rk R
FT ARETRALET ORI AE
(3) ¥k (Fragment-Free)

TR SO G I B R, RN TR TR — B R 71 o TORE 7 A S U e it
PR HT6AN PG, BT IR Rzl X R 7 AR AR R, (HU2 REE i S K 2
R DE. E B AL BRI L B O 8, (R oy i 2 .

CISCO AZ#ALRIES tH#s —A4F, A B2 — &Rt 5L, WA CPU. RAM Z&iB14,
WK 10S, FrPIAS MR ZHEATL S (BInEas . EHAAE) FIB a2 2R .



12.2 L0011 : MY EFEE

1. LB

ALY, B T LR AR R
(D ABLZHNIEANE

2. LIRS

Terminal Server

—_— == s1
%/ A= - i

Kl 12-2 S5 1 HiFh A
3. XBTE

() S 1. ’EFENL
Switch>enable
Switch#conf terminal
Enter configuration commands, one per line. End with CNTL/Z.
Switch (config) #hostname S1
(2) DI 2: HEZ
S1(config)#enable secret cisco
S1(config)#tline vty 0 15
S1(config-line)#password cisco
S1(config-line)tlogin
(3)  WER3: HIEAME
BRI AT ML LAOK 2 12 I 1 o T A BBL IR LAY 0] DA B W TR
2,
S1(config)#tinterface f0/1
switch(config—if)#duplex { full | half | auto }
//duplex FHRMLE DX TA, full—2W T, half—FX T, auto
BT
switch(config—if)#speed { 10 | 100 | 1000 | auto }
//speed 74 Kl B AT AL AR D3, 10——10M. 100——100M. 1000——1000M. auto
—— H BRI
(4)  WoEE B AL
EHMAL VTR telnet, X FFZEAEACHML ERCE —A TP Hudik, X/ Hiuhk & 7E VLAN 4%
HERCER . e
S1(config)#tint vlan 1
S1(config-if)#ip address 172.16.0.1 255.255.0.0
S1(config—if)#no shutdown
S1(config)#tip default—gateway 172.16. 0. 254
//VAEAE VLAN 1820 ERCE T8 BEHbbE, 276 VLAN 1 B SN0 DLEEHAT telnet %
Hihbo b T IAd BT S AT LL telnet ACHHL, FRATFEASHML FHCE T B .

BRIl



(5)  RAFBLE

Sl#copy running—config startup—config
Destination filename [startup—config]?
Building configuration..

[0K]

12.3 LI 2: Tl O& £

1. LB

WA, e ] LR R B g
(1) PRfRAZ AL MAC £
(2)  PRRAS AL o 1 22 4
(3)  PCEA ML I e AR

2. LIRS

51 R1

="l ==
_ 172.16.0.101/1

VLAN1:172.16.0.1/16

12-3 556 2 #4h A

3. LW

AL 122 AR, v DAL PTG AT He A L 1, 73 AR 1K MAC Hbtik 12 £ 45 B,
EHAL F B OGP O B R Ak i s B N, tHnT DARRISE AN o 11 F 5 KT MAC kb4, &
ATIX LR £0/1 #2:0 H AV RL AN
(1) 281 K RL 1 g0/0 452 ¥ MAC Hbik
R1(config)#int g0/0
R1(config—if)#no shutdown
R1(config—-if)#ip address 172.16.0.101 255.255.0.0

Rl#tshow int g0/0
GigabitEthernet0/0 is up, line protocol is up
Hardware is MV96340 Ethernet, address is 0019.5535.b828 (bia 0019. 5535. b828)
/X HL AT LU B ¢0/0 #2 F1 MAC Huhik, il e
Internet address is 172.16.0.101/16
MTU 1500 bytes, BW 100000 Kbit, DLY 100 usec
QLA OEY <P
(2)  BER2:. WEAHM I %4
S1(config)#int f0/1
S1(config—if)#shutdown
S1(config-if)#switch mode access
/ /A L i 40 SO T AR, R SREEANTH SN, A5 — R PRI 4% & 15 s
S1(config-if)#switch port—securitiy
// VAL i & AT T AT ML i 1 22 42 D BE



S1(config-if)#switch port—-securitiy maximum 1
// Uk b A VR iZa R I MAC 4% H B K gk 1, WP eiF— /M A

S1(config-if)#switch port—-securitiy violation { protect | shutdown | restrict }

® protect: BTN RT, WIRZHL LK MAC 4% HBR S K80, WIZXASHN T
UK TCIEFEN A IR SEHLASZ 5

®  shutdown: TF IR, WERZEE 1 MAC 4% H S e K8, Wk Foke &
BT, WX ASH I VSN AT T SNLEE AR, 75 208 B 6L ] “ no shutdown”
i FHHT T

® restrict: PPIITHENUEAR, WERZEL O MAC 4 H i s K8, WIRRASHr o

SHURTLAEN, AR ASHA LR 170 AR 545

S1(config-if)#switchport port—security mac—address 0019. 5535. b828
//FUVF R B 28 A £0/1 Fe AN
S1(config—if)#no shutdown

S1(config)#int vlanl

S1(config—if)#no shutdown

S1(config-if)#ip address 172.16.0.1 255.255.0.0
// VA b A H L) B

(3)

IR 3. Kt MAC Hihk%

Sl#tshow mac-address—table

Mac Address Table

QLRGN D)
Vlan Mac Address Type Ports
All 0100. Occe. ccce STATIC CPU
1 0018. ball. eb91 DYNAMIC Fa0/15
1 0019. 5535. b828 STATIC Fa0/1

Total Mac Addresses for this criterion: 24

//R1 [ MAC &8 68 7E £0/1 8610, I HE W EEAS AL

(4)

DR A BHARRIEA

IXBF M RL ping AZHALHIE FEHbE, WL ping 3, 40 R
Rl#tping 172.16.0.1

Type

escape sequence to abort

Sending 5, 100-byte ICMP Echos to 172.16.0.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/4 ms

76 RL A& g0/0 (19 MAC Hiuhik > o) —ANHbhE, BERLZ RAh—a R &HAN. WT:
R1(config)#int g0/0

R1(config—if) #mac—address 12.12.12

JURbERS, TIAE ST b, HIR:

01:09:39: %PM-4-ERR _DISABLE: psecure-violation error detected on Fa0/1, putting Fa0/1 in

err—disable state



01:09:39: %PORT SECURITY-2-PSECURE VIOLATION: Security violation occurred, caused by MAC address
0012.0012. 0012 on port FastEthernet0/1.
01:09:40: %LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/1, changed state to down

// UL EFEOR £0/1 3 04 6 1A

Sl#tshow int f0/1
FastEthernet0/1 is down, line protocol is down (err—disabled)
Hardware is Fast Ethernet, address is 0018.ball. f503 (bia 0018.ball. f503)
MTU 1500 bytes, BW 100000 Kbit, DLY 100 usec
reliability 255/255, txload 1/255, rxload 1/255
// A EZRWT £0/1 H LR R R A OC AL ARk & B R J5 75 £0/1 #2H7F, #1477 shutdown”
Al “no shutdown” x4 1] LLE ] FFix4% M.

4. KRR

Sl#show port—security
Secure Port MaxSecureAddr CurrentAddr SecurityViolation Security Action

(Count) (Count) (Count)

Fa0/1 1 1 0 Shutdown

Total Addresses in System (excluding one mac per port) 1 0

Max Addresses limit in System (excluding one mac per port) : 6272

// VLB AT LA R i 1122 A R0 B 17 L

12. 4 05§ 3: XA B ERE

1. SRKIGEHB

B ASH, T LR I R
(1) AL B e 52 A5
2. SKIE¥Rth

mE 12-2.

3. LW

CISCO AZ AL I 5 e 52 A0 BRI it £ 8 ) s BV S VR 22 AR, O HAN IR B () A8 #k
WU D7 AT i 26 5%, LA R 2 Catalyst 3560 (Catalyst 2950 1B AZHAILIK) B A 1k
BLEK.

(1 A MR, F2 A HA LR TR ) Mode BEANE, 2 LI, IR&FH B FféoR:
Base ethernet MAC Address: 00:18:ba:11:£5:00
Xmodem file system is available

The password-recovery mechanism is enabled.

The system has been interrupted prior to initializing the



flash filesystem. The following commands will initialize
the flash filesystem, and finish loading the operating

system software:

flash_init
load helper
boot
(2)  #i flash_init %
Initializing Flash..
flashfs[0]: 3 files, 1 directories
flashfs[0]: 0 orphaned files, 0 orphaned directories
flashfs[0]: Total bytes: 32514048
flashfs[0]: Bytes used: 6076928
flashfs[0]: Bytes available: 26437120
flashfs[0]: flashfs fsck took 12 seconds
...done Initializing Flash
Boot Sector Filesystem (bs) installed, fsid: 3
Setting console baud rate to 9600. .
(3)  #iN load helper ix%
(4)  HiA dir flash:
Directory of flash:/

2 -rwx 6073600 <date> ¢3560-ipbasek9-mz. 122-25. SEB4. bin
3 -rwx 1455 {date> config. text
5 -Twx 24 {date> private—config. text

26437120 bytes available (6076928 bytes used)
//config. text @A HMLI A SHELE AR, FE H# 1K startup—config &L
(5)  #i rename flash:config. text flash:config. old fx%
// VAR A B B SO A, XS LA B AR config. text T, MIMEA T %
i,
(6)  HiN boot 2T AL, XIMAZILMA mode 5 T o
(1) BB TSR, A N:
Continue with the configuration dialog? [yes/no] : n
(8) JH enable fiy4 it enable kA&, ¥ XA config. old B9 config. text, Av41
L
rename flash:config.old flash:config. text
(9 BRRCERNALE, R
Switch# copy flash:config. text system:running-config
(10 B EA%MH:
Sl#tconf t
S1(config)#enable secret cisco
S1(config)texit
(11) KECE SN nvram

Sl#copy running—config start—config



12.5 SCI§ 4: THAIES 10S kS

1. LB

TR ASZEG, S T LR W N B R
(1) AZ#AHLET T0S B

2. LIRS

Kl 12-4 SIS 4 R4 E

3. X

ASHHL R CZIE R JFHL, W T0S o) LA TFTP fids#s kAL, AR BRiE S WLk h 4%
[y 10S A BR . AR AR AS WAL IGIE IEH IFL,  10S [y 2 H] XModem 7750, %772
st concole HMUFEHL T4k 10S, MLy 9600bps, KIHGHEEARNE . ABRUIT .
(1) OB R DORAS HL console FIFERENT, TSR L b fh i e EAs #ebl
(2)  ZEHIFHUGE, PATEL R A2
switch: flash_init
switch: load_helper
(3)  HAFE VRS
switch:copy xmodem: flash:c2950-16q412-mz. 121-22. EAba. bin
o A 0 A R W xmodem 7 R B UL SCHE, R fF 46 FLASH, SCHF 4 h
c2950-16q412-mz. 121-22. EABa. bin. HINUWI T~
Begin the Xmodem or Xmodem—1K transfer now..
CCCC
TEBR L 1 vh, k8t EIR] — [EXSCfEY S, FTFI 12-5 & H, 1+ 10S LA,
DA “Xmodem”. pidhy “RIE” AT AOR A HTHERNE, TSR, AR
24 9600bps..

I EAEFREEEINIS

I (F):
|E:\%ﬁﬂ'ﬁﬁﬁﬂ\IUS\czeso—isquz—mz. 121-| ol B

FHE () :

|Xmodem w |

[ 2o |[ #do || =# |

Kl 12-5 % 10S it
(4)  ALEEERPATLL R s
switch:boot

IEEIES



12. 6 A/

A E ]

I T AN FEARC R, SSHMUIRITVF 2 BB A th 3RS AR TS HpLI

SR PR AZ R T0S PR J7 120N 28 8 R 220 o 8 T b ARV 2 e N, ] AAEAS Hepl
R G 2 AR, 3R 12-1 BARTE I 4.

R 12-1 KEmAILE

T4 1EH
duplex { full | half | auto } JC DA I O
speed { 10 | 100 | 1000 | auto } i B LK 3 %
ip default—-gateway 172.16.0. 254 i A Y

switch mode access

i 11 50 A 7 ) AR

switch port—securitiy

FTITASHAN L 3 22 A Dy g

switch port—-securitiy maximum 1

SevFZm 1 I MAC 45 H s KR 1

switch port—securitiy violation

{ protect | shutdown | restrict }

P B AT e L 1 224

switchport port—-security mac—address
0019. 5535. b828

FOUFMAC & 0019. 5535. 828 I 4 5% N AT
|

show mac—address—table B8 MAC #hlib3%

mac—address 12.12.12 AR T 1K) MAC il

rename flash:config. text | #* flash H i) LA 4
flash:config. old

copy xmodem: | ML Xmodem AR H A+ DL R flash 1

flash:c2950-16g412-mz. 121-22. EAba. bin

boot

EVERE ]!




25 13 = VLAN. TRUNK #A VTP

Cisco CHMAMUNEA 2 EAcH#Ihfe, EILAA VLAN S5D)HE. VLAN £OR AT EAE AT
IRA Dy a7 bl ) RN o A1 T VLAN, AZHALZ 18] A ZRIRBE RS S 7R 22 Trunk BORRARAIE
R AT LA I A% 40 22 A VLAN (8RR Dy 15 (e BRI VLAN f5 5, VTP th
BETINT o STHBLZ R ZOBCHE R 7 98 R ANGS , JATTH] AT 2 A BE RGN KT 12 B
B o AFR—— Ll B EORK BAKRCE .

13.1 VLAN. TRUNK %0 VTP &4+

13.1 VLAN

Mg P2 M3 R4t
13-1 VLAN

K 13-1, ERLEM VLAN (Virtual LAN) 248 8L 8 4540 4 . VLAN TAEZE 0ST
B2 2 2, —A> VLAN g2 —A>)  #% 38k, VLAN 2[R Sl 26 3 2 A% th 28k 52 et o

VLAN 45 PL A 4 :
(1) BRI 8 A —ADVLANE—A) 8B, —ANVLAN L)) RS 58 5 —
VLAN;

(2) TR VLANFR ] AL B R ShIN,  484 BE 5 H R BB L4k 2 RIAT s
(3) femMZs) 4. VLAN Befdl) #:; VLAN Z[AANRE E A

SE T HHL IS R4 VLAN _F (8 5
(1) FEFum A7 VLAN = 35 H Q3RS e p L v 8 2 o e — VLAN Rl 0L
(2) FETF MAC HihE[F) VLAN « AZHeHUAR B 9 51 MAC kb, wese 5 2L0CE T84S VLAN H1,

13. 2 Trunk

24— VLAN B85 AN A (AT #eA LI, 76 7] — VLAN _FAH 2 302 AN [ A Bl b 34
WUREAT T8 A5 I 75 28 ] Trunk . Trunk e AR 75— S M B2k it L] LAAEI% 2 4> VLAN (45 5L,
AL T H— VLAN (41 VLAN3) fsi 320 B8R, (6 Trunk 8586 U T/ HmT, &



I b—ANbRad, R OZEE L VLANS (1) B T 7 AL, AL itizanl b, k%
A& T VLAN3 o 1

A PR E LAIIFRICE AR . TSL F1 802. 1Q. ISL o ARLE J5 AT i EJ 30 17—k,
FEHF A T WSS P41 (FCS) , ISL 2 JMBMREA IEOR,  IEANRELE Cisco AZHALAIAE
Cisco AZHAMLL AT o 1M1 802. 1Q BEARLE A M ¥IE MAC Hubk 7 B Sl A bR 7B, RIS
RGBT FCS F-BEFRAR T IR I FCS F-BY, A H babritk, 52T KM HE.

Cisco AZHAL 2 [H] (R4 2% /& 75 T2 1 Trunk S22 nf BLE SRR, X ANEMXFRA DTP (Dynamic
Trunk Protocol), DTP &R LAFIRS Trunk FEE EBESRM . R 13-1 S HER & B ST K
Trunk [ &0 45 .

% 13-1 DTP 4%

negotiate desirable auto nonegotiate
negotiate N, N, N N,
desirable N, N N, X
auto N N, X X
nonegotiate v X X v
13.3 VTP

VTP (VLAN Trunk Protocol) &t J—FiH T-{EAC#ebl B 2 VLAN 773, &Pl
PFBATAT A — A s LA TR g (Server) BRI, &8, MIFR VLAN, VLAN {5 Bl Trunk
R A sh Y B HABAZ WL, TS5 VIP RS Lt nT DL X BB 04, BT A L ORRF
AH A VLAN 5 8.
VTP #2128 BRI (VTP Domain) , AH RIS IIAC HHLAE L2 VLAN f5 5 o ARFE AT He L
76 VTP s i AL, VTP /] LAY g = Fip o
(1D MRS a0 (Server) : 7E VIP 455 LAEAIEE . &k MIBR VLAN, [A]Iixae(s B2
WA AT L. BRAEOLY, AHAHUE RS B A VIP s 2
GRS, BRI VIP RS S TUAZ 4

(2)  ZFPHBE (Client) : VIP /WL EAS SRVFEIEE . BEk. MBS VLAN, {HE & vrk
A H A AZ B ML VTP A0 15 3 55 2% [ O %) VLAN {35 8. 3l 1% VTP {35 B 45 7E Trunk
BEE b A AT WL R, PRI R RS M LR fiE 78 24 VTP k.

(3) YR (Transparent) : XFPE S HHAZ 5 VIP, 0] AFEIX R AZ el
g, B, MR VLAN, {H&iXE6 VLAN {5 B IF A2l 4545 HoAh s e, et
P52 HAB AT B LI VTP T8 45 17 56 57 [ O VLAN £5 5. SR T e B2, ol
Trunk £ B 5 R BRI VIP il 5 AT 7824 T VIP HR4kif i, Rk se 4 n] Ui
NG BB .

VTP 38 45 A2 DL AR it ik 7 ORI, VIP B b — N BB S (Revision)
WILHME K 0o WLELAE VIP Server bAIEE. 0. MER VLAN, 751 Revision BN 1, il
R T VLAN IR E B W BT RN E: i Revision Il 4572 511K Revision [
WA, MAEUERS Server & Cliento ACHMLILH5Z LEAHWRAZ Y Resivison 5 B =y (1)l
Frs AR IE] Resivison 5 HALME S, &4 B K VLAN {5 B R 0 7 55 -

13. 4 EtherChannel

EtherChannel (PAKIHIE) s&HCiscondml AR, M H T AZHML 2 0] 1) 22 5 1 B
Ao EIIIEA L IE : B8N 1525 18] 2 2 P LUK R T-JE LUK Py BRAE B R R AE — i 4l i — 4%
EHRRERS, MR B 58 A5G H 1. B 737 %648, EtherChanne & nf LATE 2 45 Bk RE I




B il e, ERIREEN; 42 A bE T, RO IER, E
W B S b, NI REAE L N SE R, TR BITUAR EH, 3808 T M4 IS
e VER 4Pk . EtherChannel H, SR#8AE S ANEE R 10 70 A v] LIRS YR [Ptk . H (TP L
JEMACHEHE . H BIMACHEHE . Y5 TPHuHEFI H (¥ TPHHEZH 4« JEMACHLHEFI H RIMACHEHE 20 425>

AT A o

P AL R 2 A7 T RE therChanne 1t m] U WM A BB RT o  H AT A B RS i :

PAGPFILACP, Wi £CISCOL A MY, TMLACP

gk, F213-3ELACPY i AR B 4 .
132 PAGP 7 B AR A o 45

A

HIkrE . 13-2 & PAGPH T [ B0 A 2

ON Desirable auto
ON J X X
desirable X N, N,
auto X N, X
#13-3 LACP) i 11 LA S 45

ON active passive
ON J X X
active X v M
passive X N, X

13.2 28 1: %4 VLAN

1. LILHKY

ALY, E Al LRI R HEE:
(1) 2R VLAN [ 6zt
(2)  JEATHALE R4 2 52 VLAN

2. Lumih

T C0/0
- ‘Eﬁ%’m
_ - 192.168.12.1/24

Bl 13-2 5C5 1 #hdhE

3. LGP

FIMLE VLAN, 55025000 VLAN, AR5 A A #ATL I sty 11K 20 2055 E oty 11 L

(1) 2P 1: 7E%I5 VLAN 67, B'E R1 AT R2 #6251 ¢0/0 #2110, M R1 ping 192. 168. 12. 2,
BRI, ATHHLIG A EB4E 3 7F VLANL |-, R1 F1R2 Ni%RES 013

(2) 2. 7Sl Azt VLAN

Sl#vlan database

//HENF VLAN i B 45



S1(vlan)#vlan 2 name VLAN2

VLAN 2 added:

Name: VLANZ

//VA FAIEE vian, 2 ghiE vian 4S5, VLAN S HI3EHE A 1~1001, VLAN2 J&i% VLAN (K44 %

S1(vlan)#vlan 3 name VLAN3

VLAN 3 added:

Name: VLAN3

S1(vlan)#exit

APPLY completed

Exiting....

//IBHVLANBES,, G I VLANS B A= 2 -

[RR ) A HHLH I VLAN £ BAFBCE A e flash:vian. dat, PR S 2 58 43
ACHHLIINCE, B} TAEH “erase starting-config” #r&4t, LEAH/T “delete
flash:vlan. dat” iy 23t VLAN 2 ks .

[3R7R ) 1 10S WA, vl DALE 4 Je i B b gt VLAN, 1R
S1(config)ttvlan 2
S1(config-vlan)ttname VLAN2
S1(config-vlan)texit
S1(config)ttvlan 3
S1(config-vlan)ttname VLAN3

(3) B3 30 O RISME VLAN Hh
S1(config)#tinterface f0/1
S1(config-if)#switch mode access
/ /UL EAEAE B bl B SOR access B, Ui B 2 R TR NLE), A
F trunk
S1(config—if)#switch access vlan 2

/ARG Z 1 £0/1 K143 VLAN 2

S1(config)t#tinterface f0/2
S1(config-if)#switch mode access
S1(config—if)#switch access vlan 3

[$R7R Y BOARS, P AC bl I #7E VLAN 1 |, VLAN 12 ARefbrm. aff 24430
FERI o B[R — VLAN R, A n] BUR AR 77 2 A L ], 302 B AT 5 1 s A
S1(config)#tinterface range £0/2 -3
S1(config—if)#switch mode access
S1(config-if)#tswitch access vlan 2

[3R Y L BEMERVLAN, A1 “no vlan2” ArABImT . MIBRAE VLA, FHCAHEIZVLAN
s R RTRI A B VLAN b, A5 00 5 S0 L < k7.

4. KWiER

(1) %A VLAN



ffH “show vlan” i3 “show vlan brief”

A AT LAY VLAN {5 5, BLRRA

VLAN Bk 0 B Ix B GER B 1SS AR Bl LB/ £ VLAN L, fiANfER 2
HoAth AZ ML s D AEAT 4 VLAN bo 7R

SWi#tshow vlan

VLAN Name Status Ports

1 default active Fa0/1, Fa0/2, Fa0/3, Fa0/4
Fa0/5, Fa0/6, Fa0/7, Fa0/8
Fa0/9, Fa0/10, Fa0/11, Fa0/12
Fa0/13, Fa0/14, Fa0/16, Fa0/17
Fa0/18, Fa0/19, Fa0/20, Fa0/21
Fa0/22, Fa0/23, Fa0/24, Gi0/1
Gi0/2

2 VLAN2 active

3 VLAN3 active

1002 fddi-default act/unsup

1003 token-ring—default act/unsup

1004 fddinet-default act/unsup

//AERS R I, VLANL/ZERIAVLAN, ANReMIBR, AR . HAMNES 1002, 100355 VLANKIAF

QGRS )
o
(2)  VLAN [a] 3815

T £0/1 F1 £0/2 J& T AS[A (¥ VLAN, M R1 ping 192. 168.12. 2 Ni%ZARERKIN T -

1. LWHB

13.2 SLI§ 2:trunk EC B

WA, e ] AR R B g
(1 PFCEAZ AL D) trunk
(2) PR DTP (b i A
2. KIEFREM

VLAN2
Fo1

31

Y G0/0
~~~~~~ -7 192.168.12.2/24

GOM

K 13-3  SEE 2 A

- _ __ -~ 192.168.12.1/24

Fo G0M
_____ < 192.168.12.3/24
=~  1892.16B.12.4/2



FESEEG 1 (SR RS2 ARSIE
(1) ARHESEE 1 P IRAE S2 B4 VLAN, JFH4E#E: LRI 5076 K& 13-3 JroRify VLAN o
(2) PME trunk:
S1(config)#tint £0/13
S1(config-if)#switchport trunk encanpsulation dotlg
// VAR trunk BEEE (3RS, W) —HE s i W v s R A R o A I ASHRAIL, 140 2950
Mg e dotlg, HILTEHFHATZM 2.
S1(config—if)#switch mode trunk
// A FR R L E R trunk

S2(config)#tint f0/13
S2(config-if) #switchport trunk encanpsulation dotlg
S2(config—if)#switch mode trunk
(3) KA trunk BEESHPIRES, WREEAZHML [ — VLAN EHLA)FEAF
1 “show interface £0/13 trunk” n] LLEYFHAT ML 1 trunk JRAES, WF:

Port Mode Encapsulation Status Native vlan
Fa0/13 on 802. 1q trunking 1

//£0/13 O B424 trunk HEER T, 3% 802. 1q

Port Vlans allowed on trunk

Fa0/13 1-4094

Port Vlans allowed and active in management domain

Fa0/13 1-3

Port Vlans in spanning tree forwarding state and not pruned
Fa0/13 2-3

T B AR P9 i #R A A trunk AOTE G, MR R FIR3. R2 M R4 Z [A]¥AEA5 . T R1 A
R3 fE[d]— VLAN, FTLA R1 NiZHAE ping i R3.
(4) PHdE Native VLAN:
S1(config)#tint f0/13
S1(config-if)#tswitchport trunk native vlan 2
// VAL AE Trunk 58 LHCE Native VLAN, FATEEMSCH VLAN 2 T, BRIAJE VLAN 1,
S2(config)#tint f0/13
S2(config-if) #tswitchport trunk native vlan 2
Sl#tshow interface f0/13 trunk
Port Mode Encapsulation Status Native vlan
Fa0/13 on 802. 1q trunking 2
//PIAEE trunk FEE 1Y) Native VLANBUR 2 T .

[EARZE ST Z AT HUE Trunk BEEE I, ZEbiSiRYE 1SL 5 802. 1Q B3y, 44
MW Native VLAN (508, & A SHF BT R0 Trunk BEE% bAR%. 1R 2 SR4E 26 P4 o
ffJ Native VLAN BE—FEH). WRA—FE, TSR B

(5) DTP Fi&:

[HAREA]



FIDTP FCE A KRIA L T4, XEmS AR TRl G
“switchport trunk encapsulation { negotiate | isl | dotlg }”7: FCE Trunk B
BB, AT LUEXUT R, T BUERR R is] B dotlq
“switchport nonegotiate” : Trunk Mg FANKIZEWIE AL, BRIAE KIEH
“switch mode { trunk | dynamic desirable | dynamic auto }”:
® trunk: X PWE K I E NAKA trunk AL, BBEEME “switchport trunk
encapsulation” W4 ¥LE
® dynamic desirable: ¥illFE#ENAE N trunk, WY —¥ik negotiate. dynamic
desirable . dynamic auto Y EIN1H RS
® dynamic auto: #¢EhEHE, W —iih negotiate. dynamic desirable ¥l
R
I R LI Anegotiate, {H]:
S1(config—if)#switchport trunk encapsulation { isl | dotlq }
S1(config—if)#switchport mode trunk
S1(config—if)#no switchport negotiate
i RAEEE B E Knonegotiate, ffifH:
S1(config—if)#switchport trunk encapsulation { isl | dotlq }
S1(config-if)#switchport mode trunk
S1(config-if)#switchport nonegotiate
R ARE R L & Aydesirable, fHH]:
S1(config-if)#switchport mode dynamic desirable
S1(config—if)#switchport trunk encapsulation { negotiate | isl | dotlq }
QAR AL & auto, Al :
S1(config-if)#switchport mode dynamic auto
S1(config-if)#switchport trunk encapsulation { negotiate | isl | dotlq }

PATIXHL, AT P RCE

S1(config-if)#switchport mode dynamic desirable
S1(config-if)#switchport trunk encapsulation negotiate
S2(config-if) #switchport mode dynamic auto
S2(config-if) #switchport trunk encapsulation negotiate

Slt#tshow interfaces f0/13 trunk

Port Mode Encapsulation Status Native vlan

Fa0/13 desirable n-isl trunking 1

//ATUAES] trunk C2EHL B0 n-isl, XHEA “n” FonBtmid & Qs .
AL PRARAATAO A, HAPS AT AL Trunk 7.

Port Vlans allowed on trunk

Fa0/13 1-4094

Port Vlans allowed and active in management domain
Fa0/13 1-3

Port Vlans in spanning tree forwarding state and not pruned



Fa0/13 2-3

[#R7R) th TRy AR E, ST ERE S, ] “show running” W HEH A ZIFK
TIRE K4 . BRIAKS catalyst 2950 Al 3550 (L& /& desirable BixX; M catalyst 3560
J& auto £, FTLAPN G 3560 ACHALZ AL AS)JERK Trunk, 3560 ACHALAT 2950 AZHepl
Z IR LA A Trunk o

13.4 LIG 3:VIP B E

1. KRB/
A, e ] LRI R B A
(1) F# VTP By =Rt
(2) & VIP FIlcE
2. KR

31

82
FO/15
[ ] wméEE%ﬁ
Server T
Client
S3
Fo Fo/2
I
Transparent

13-4 525 3 R4
3. KBEPTE
(1) =GR EE R T, S A Hepl
Sl#tdelete flash:vlan. dat
Sl#terase startup—config
Sl#reload
(2) A7 S1 M S3 Z[f]. S3 FI S2 Z [JHEREK trunk S5 ABNEHG WIREA TS FELE 2
AIRRLE trunk
(3) & S1 K VTP server
S1(config)#tvtp mode server
Device mode already VTP SERVER.
//VL ERCE S1 K VTP server, SEBR FIX 2ERAE
S1(config)#tvtp domain VTP-TEST
Changing VTP domain name from NULL to VTP-TEST
//UA LCE VTP 34
S1(config)#tvtp password cisco
Setting device VLAN database password to cisco
//CL ERCE VIP B3, HEER T %4, Bk A S0 Ayl A 24
(4) PWiE S3 4 VIP transparent
S3#tvlan database
S3(vlan)#vtp transparent
Setting device to VTP TRANSPARENT mode
S3(vlan)#tvtp domain VIP-TEST



Domain name already set to VTP-TEST

S3(vlan)#vtp password cisco

Setting device VLAN database password to cisco.
[~ 1) 10S A S F74E vian database FACE vlan.
(5)  PBdHE S2 K4 VIP client

S2(config) #tvtp mode client

Setting device to VTP CLIENT mode.

S2(config)#tvtp domain VTP-TEST

Domain name already set to VTP-TEST.

S2(config) #tvtp password cisco

4. SKHIRER

(1) 7ES1 LA VLAN, i S2. S3 L) VLAN {7 5
S1(config)ttvlan 2

S1(config)ttvlan 3

S2#show vlan

VLAN Name Status Ports

1 default active Fa0/1, Fa0/2, Fa0/3, Fa0/4
Fa0/5, Fa0/6, Fa0/7, Fa0/8

2 VLAN0002 active

3 VLANO003 active

1002 fddi-default act/unsup

//TTRAE R S2 B2 2 B TAE ST LA VLAN T,

S3#tshow vlan
VLAN Name Status Ports

1 default active Fa0/3, Fa0/4, Fa0/5, Fa0/6
Fa0/7, Fa0/8, Fa0/9, Fa0/10
Fa0/11, Fa0/12

1002 fddi-default active
1003 token-ring—default active
1004 fddinet—default active
1005 trnet—default active

//ATLAE R S2 4 T VLAN2 FI1 VLAN3, i S3 _FIfwf, Pk S3 JLiE WA=,
(2) BFEVIPfHE
Sl#show vtp status

VTP Version : 2 / /% VTP SCRERRAR 2
Configuration Revision ¢ 2 MBS 2, AR
Maximum VLANs supported locally : 1005

Number of existing VLANs 2 7 //VLAN # 5

VTP Operating Mode : Server //VTP #E=

VIP Domain Name : VIP-TEST //VTP ¥4

VIP Pruning Mode : Disabled //VIP BT )2



VTP V2 Mode : Disabled //VTP A 2 AT H], IUAEZ A 1
VTP Traps Generation : Disabled
MD5 digest : 0xD4 0x30 OxE7 0xB7 0xDC O0xDF 0x1B 0xD8
Configuration last modified by 0.0.0.0 at 3-1-93 00:22:16
Local updater ID is 0.0.0.0 (no valid interface found)
(3)  MELVTP ) revision £U{H
7 S1 b, Bk, BIEEEE MR VLAN, 76 S2. S3 _EMEE revision F{E 2710 1.
(4 PEEB. WA 2
S1(config)#vtp pruning
S1(config)#tvtp version 2
Sl#tshow vtp status

VTP Version 22

Configuration Revision 4

Maximum VLANs supported locally : 1005

Number of existing VLANs 7

VTP Operating Mode . Server

VTP Domain Name : VTP-TEST

VTP Pruning Mode : Enabled //VIP&BUEHT

VIP V2 Mode : Enabled //VIP AN 2 T

VTP Traps Generation : Disabled

MD5 digest : 0xA6 0xb6 0x25 0xDE 0xE2 0x39 0x6A 0x10

Configuration last modified by 0.0.0.0 at 3-1-93 00:32:28
Local updater ID is 0.0.0.0 (no valid interface found)

[3R=]Y VIP & BIF1 VTP A HFETEAE— VIP server #H4TRI A, At server 8i# client
S HBNRE TS VIPABBE N T B IEA DR M trunk BEM FaE o, 85 7528

13.5 3CI& 4: EtherChannel EC &

1. SKIE/M
ARSI, e ] DLER I N R R
(1)  Etherchannel ) TAF P
(2) Etherchannel AL E
2. KIEFREM

S1 FO/13 F0/13 S2

= ==

FO/14 F0/14

K 13-5  SEE 4 R 4h K

3. XUHE

F4 pE therChanne 1 ()3 I Z5UEATAH [R] FRRFPE, XU TR Z | Trunking (PPIRASE .
fic & EtherChannel 5 T-shfic & A A Zh L & (PAGPELELAGP) WFh 5y, Hshlid & 2 ik
EtherChannel P& Wi A 3 W3 i EtherChannel i,
(1) FEhiE EEtherChannel

S1 (config)#interface port—channel 1



//CA Lo g ORI IS, B Ml IE LS, 415 e S 1~ 61 . B
EtherChannel i “no interface port—channel 1”

S1(config)#tinterface f0/13
S1(config-if)#channel-group 1 mode on
S1(config)#tinterface f0/14
S1(config-if)#channel-group 1 mode on

// VA R B R E 2 O R Rl IE .

S1(config)#int port—channel 1
S1(config-if)#switchport mode trunk
S1(config-if)#speed 100
S1(config—if)#duplex full

// VA b B R TE vh R R A I S

S2(config)#tinterface port—channel 1
S2(config)#tinterface f0/13
S2(config-if) #channel-group 1 mode on
S2(config)#tinterface f0/14
S2(config-if) #channel-group 1 mode on
S2(config)#int port—channel 1

S2 (config—if)#switchport mode trunk
S2(config-if) #speed 100

S2 (config-if) #duplex full

S1(config)# port—channel load-balance dst-mac
S2(config)# port—channel load-balance dst-mac
// UL _E T B EtherChannel (61 245 7 28, an 283X 4 “port—channel load-balance
method 7, HE~EMTH 7. dst—ip. dst-mac. src—dst—ip. src—dst-macZE.
(3) frFetherchannelfi &
Sl#tshow etherchannel summary
Flags: D - down P - in port—channel

I — stand-alone s — suspended

H - Hot-standby (LACP only)
R - Layer3 S — Layer2
U - in use f - failed to allocate aggregator

unsuitable for bundling

[t
|

waiting to be aggregated

=
|

d - default port

Number of channel-groups in use: 1

Number of aggregators: 1

Group Port-channel Protocol Ports



1 Po1 (SU) - Fa0/13 (P) Fa0/14 (P)
// P LA # EtherChannel V& JERL, “SU” £In EtherChannel 1E%, WIHRE RN “SD”,
EtherChannel 43 [ 45 5351 T ) o

(4) & PAGP 83 LAGP

[HAREA]
FARIERE I BCE h PAGP (1) desirable BEU[H FH 4 : “channel-group 1 mode desirable”;
FARIERE I BCE N PAGP 11 auto FX ¥ H #r4: “channel-group 1 mode auto”;
PARIERE IBCE N LACP 1Y active {74 : “channel-group 1 mode active”;
FARIERE L BCE S LACP 1) passive BN 74 : “channel-group 1 mode passive”.

PATX AT A0 T B

S1(config)#tinterface range f0/13 -14
S1(config-if)#channel-group 1 mode desirable
S2(config)#interface range f0/13 -14
S2(config-if) #channel-group 1 mode desirable

Sl#tshow etherchannel summary
Flags: D - down P - in port—channel

I — stand-alone s — suspended

H - Hot-standby (LACP only)
R - Layer3 S — Layer2
U - in use f - failed to allocate aggregator

u - unsuitable for bundling
w — waiting to be aggregated

d - default port

Number of channel-groups in use: 1

Number of aggregators: 1
Group Port-channel Protocol Ports
1 Po1 (SU) PAgP Fa0/13(P) Fa0/14(P)

// WA B etherchannel PR E . RN AESE#R IR P om0 AEA AR 2, A DA 44 S 0 TS B A
KIBIEAAT

13.6 AT/

RE AT AWML 1) VLAN G5 DL An ] S48 111 40 7595 8 1 VLAN o o fEASHepL
Z IR G R B DXL A Trunk, Trunk SE5ERCAT LUEIE DTP ¥R, Trunk 7 P RhE 2
7730 VIP W LAEFRATTAE 4045 B VLAN 45 S, VTP A7 =M, ANEE AT LL5E AN R 1
Tif. EtherChannel HZARTT A2 4 BERE SRR K I s i K12 45 55 1% , EtherChannel
ST AR T U P H PR . 3 13-4 RAE I 4.



# 13-4 REmAIL

c

T4 1EH
vlan database HEANZ| vlan database fi B
vlan 2 name VLAN2 )@ vlian 2
switch access vlan 2 i 151 73 2] VLAN 2
interface range f0/2 — 3 REERCE O R
show vlan x5 VLAN 115 &
switchport trunk encanpsulation Bo B trunk BERS B2 8
switch mode trunk O OECE N trunk
show interface f0/13 trunk EE A AL ) trunk RS
switchport nonegotiate Trunk BE# FANKRIE trunk P £l
vtp mode server M EAZ WAL VIP server
vtp domain VTP-TEST & VTP 4544
vtp password cisco fic & VTP #2545
vtp mode client fil B AL A VTP client
vtp transparent Bl EAZH AL A VIP transparent
show vtp status IR vtp FPIRAS
vtp pruning Ja H VTP &84
vtp version 2 VTP A 2
interface port—channel 1 B g LUK I
channel—group 1 mode on ORI LORMIEES, JEF8 I PR IE

B

port—channel load-balance dst-mac il & etherChannel ) a5 14 /5 2
show etherchannel summary T F etherchannel HfajZE(E &




E 14%E STP

H T WD WS R N (], BRATIZ8 S R TUAR 4D o STP 1] LLERAG TUAR S5 R 1 1) 2%
FERRE NS B 2 1 0 2% (R B0 e ke i A7 . STP JBT IS ) i K, o 75 28 30—50 72, A
T 9D IXAES ], INT —Sekb 7 EOR, i uplinkfast. backbonefast . RSTP JUJZE )
BT STP A T AR IR et T OB (R WIS, AT 98/ D WS SICERT 1] o STP 38 A 1 22 el , 491 it PVST
MST P, BAR A4, ARFAEAN XL R E

14.1 STP f&j4r

14.1.1 EZ STP

T BN R A T, BT A AE M TR I NTUARBERG, ARITIXFEEI S5 AT
Wi AT R AR JRERER . M2 AN UL AZHAL CAM RAERE
STP(STP, Spanning Tree Protocol) J DA ¥R IZX 4 ] @, STP AR ik 2 BH I — LeAT by 4%
O, ME—REE IR &P . STP A BPDU (Bridge Protocol Data Unit) FIEABAS #
BUATIEAR, TR RN AS e WL BEL TSN 422 11 . 78 BPDU Hh A JUAS GBI 7~ B, 9t
MM 1D ERARACA . i 1D 4%,

N T HEM S TS — N IR T $h , 2 R RS LR T DL N AP ER: (D &
ZERRME . (2) BERURIT. (3) JEHURE M. XEDIR, WA A HALRE SR B e T DU A
# R EAT):

(D FARMIHAMF 1D;

(2> HARR AR
(3)  HAARIEHE M 1D;
(4 EARAKIEH D,

FEAN AWM LES HAT—AME—BIMF 1D, XA 1D B 4l: WL SE 20 +MAC Hulik.
ML —A 2 AT IR, AL BIAIL o 327685 MAC Mgl e A #pLI) MAC
bk o HATHAGH 1D FIACHHUS AR . ARAF LB 2 fR e 1, S REHR .

TE28 TARMY T ILAR I A B LA A AR T o B 5 SRR 206 28— 45 BRI AR R A2
STP A 4% Cost kvl BIAMMF R4S (Cost J& BN, 47 58 KIEEES Cost 1D,
B Cost {HAFEAEMEAREEAE, I HUREM I WR Cost BR—FF, AR % 28 7> ik 2%
Mo AR R R A AL )

AT AL FAth 1 1R B e 4 s 1 IS ELIBT 11, AS b L2 TR 3k — 20 i i iy Py A
K TE4r o $8 08 FUR L R AR o Fo) T (e 4 PR g BEL I, AN R B A 3R Y
28 RAL E HH — BRVEA IR R () 3 B

PR R AR, I Eg s N—ANIRES 1) 5 — AR, S 4T T Bl BE iy it
Bello LI B LAk 28 (Disable). BHZ%E (Blocking). MEWPIRAS
(Listening) « “#XIRA& (Learning). IJa i KIRA (Forwarding) »

14.1.2 PVST

4% 452 A VLAN B, PVST (Per Vlan STP) 2 K45/ VLAN 4 %—A4% STP M. IXFER
T A R AT DA ST i R REAS VLAN 5 WISt V8L 1 B, AT SEIR APl Bl A2 R
VLAN #8182, A HNLATRITIE R 748, Cisco A HMLERIA B =t 42 PVST.



14.1.3 portfast. uplinkfast. backbonefast

STP (RSN [A) I8 H 752 30—50 Fbo A TIDUEIN ], A —SEif38 4 i, Portfast
RS LUK EE O — AW AN, i BIE N ROIRES, an SR 1 Fag e g T EpL
B HADAIZAT STP (Y %, X 2R S .

Uplinkfast & HAEBN ZAHML b, e8] T2l Er Rk iR,
RESZRID e Bl ik b, MIATRZLIT 30 Fhul# 50 72, Uplinkfast HFFZEEBANEA
L R E R,

Backbonefast W FEHAEFTACHML L H], 4 FTAHML L (A R b, nrEL
b 545 1 50 #2020 PRt e 3 £ 40 85 4% 1. Backbonefast 75 ZAE A FAC HL AL E

14.1.4 RSTP

RSTP SRR b2 STP WSSk 8] Y — L84 il il 5 5 STP WP B OB IR il RSTP
L, ORI A RO, Fee . &0r810 (Backup Interface) « #4810 (Alternate
Interface). #IOHPIRASSH: EF (Discarding). 24 JIRA (Learning). # ARA
(Forwarding) » 21165 AT F4E1T (Edge Port). mi#E| &30 (Point—to—Point Port).
FFERE (Share Port).

14.1.5 MST

76 PVST 1, ZHHL R A VLAN ZEF A —HR STP B, AU aifisk CPU R KAk, e
b R R)a5 55 o MST JIE 422 AN VLAN b 1) —A> STP 524 1, Mifijsksb 7 STP 52451, MST
AT LA STP. PVST e &4 o 6 T-3Z4T STP. PVST HIAZ ALk, —A MST kB Sk mtis—
B

14.1.6 STP BGiR

STP S A A5 0 A8 AL B BEAT VIR o 7ERS R (1 W9 265 rh i SR N ARV AL
HHLRF T] B2 W9 255 T 1K) STP ARy e JOMEVE IR IR o A7 —SE T FRL R 48 R DR I %, FRARIX 48
T2 AFAKESToJT o Root Guard R R A1 AC B b 1) 42 15 A i LU SR A AR L S 4 0 vy
) BPDU. 1fif BPDU Guard F @& H portfast FetERLA M, portfast #3485 H—H1HEHL
BN B HE NG RORAS SR T — XA LT N PR A e WL AR 1T g ds A 6 . BPDU - Guard
A LMii4G portfast #: H—HEMH| BPDU, #iCHIZHEH .

14.2 324§ 1: STP. PVST

1. LB

ARSI, e ] DLER AN R R
(1) F# STP ) TAE 3
(2) 47 STP W
(3)  FIJH PVST HEAT 7 38 ¥4l

2. LIRS



52

ma
o

F0/M5

Fo/2

Bl 14-1 525G 1. SE56 2. 2560 4 K

14-1 91, S1 A1 S2 BEF A A% Lo 2 A AL, 110 S3 A RIASHHL. S1 A1 S2 SEfr b
T EAWNL, BATX B IAFHIL=ZIhEE, Frele R = 2 AL xR

3. LW

BAVEAE ML L E 2 A VLAN, R[A] VLAN /) STP HATANFI AR, S B 4 214t
(1> PER 1 FIH VIP fEAZ# bl E I VLAN2, 75 S1 M1 S2 Z [Al ¥k iC & Trunk
S1(config)#tvtp domain VTP-TEST
Changing VTP domain name from NULL to VTP-TEST
S1(config)#vlan 2
//AE ST _ERCE VIP (544, JEOIEE VLAN 20l T-ERIAIT S2 F1 S3 1) VIP 544 47, efi 1H
H8h% 23] S1 M VIP 384, [ S2. S3 0K [ 8% 2 %) VLAN 2, iAo

S1(config)#tint f0/14
S1(config—if) #shutdown
//RZFE T, LU i AT i) S 56
S1(config)#int £0/13
S1(config-if)#switchport trunk encapsulation dotlg
S1(config-if)#switchport mode trunk
//S1 I £0/13 A negotiate J, HTERIANS S2 ¥ £0/13 24 auto #23X, S1 F1 S2 ¥ B3
D) Trunk. TERIAI S3 LKL D32 desirable A2, JirLA S3 F1S1. S2 Mk
W A B L) Trunk. AN = 4CBEH A Trunk 275 B2
(2> B2 KAWL STP A
Sl#show spanning—tree
VLANO0O1
Spanning tree enabled protocol ieee
//CA LR BIIB4T B STP P TEEE [ 802. 1D
Root ID Priority 32768
Address 0009. b7a4. b181
Cost 19
Port 17 (FastEthernet0/15)
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
//VA L8R VLAN 1 (] STP B HIARAFAE S, EITARAT R MAC Huhb 7T AR 2 S3 AR, X2
B4 S3 B EMZHN, BFRICH MAC Hihk. BT S3 2GR RKIATIHIL, BARK
BREANGHK.

Bridge ID Priority 32769 (priority 32768 sys—id—ext 1)



Address 0018. ball. £500
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

// VA £ B ZITHRHLEIFF 1D

Interface Role Sts Cost Prio.Nbr Type
Fa0/13 Altn BLK 19 128.15 P2p
Fa0/15 Root FWD 19 128.17 P2p

// P L BIRIZR B SN RO FRE, £0/13 AFEKPIRZS, £0/15 AR O

VLAN00O2
Spanning tree enabled protocol ieee
Root ID Priority 32768
Address 0009. b7a4. b182
Cost 19
Port 17 (FastEthernet0/15)
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32770 (priority 32768 sys—id-ext 2)
Address 0018. ball. £500
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Role Sts Cost Prio.Nbr Type
Fa0/13 Altn BLK 19 128.15  P2p
Fa0/15 Root FWD 19 128.17  P2p

//LL_F 2 VLAN 2 [ STP 530, VLAN 2 [t STP BT VLAN 1 f9254L. BRIAKE, Cisco AS#pl
25 Fy A VLAN #52E ple— Bty STP 4, #RK PVST (Per VLAN Spanning Tree) .

[EARERY FEAFMH N4 STP 250 H AT R L. = AN HHLI BRI S 08 2
32768, 1M S3 ) MAC #, AT LARCA T ARAE, ) S3 i £0/1 AT £0/2 &5 5E 1, 4T Forword
KA. STAMAELATLLRNA S3, —ANEIZ £0/13, FiA S3 [ Cost 4 19+19=38, %
—ANEOJE £0/15, Fik S1 /) Cost 24 19, Mk £0/15 MR H, 4T Forword IRZ&. [FIFE
S2 I, £0/15 &R, 4T Forword IR#A. 7E S1 RS2 Z [ 4EM I, ZLEASH—ANeE
Flo MRPEIE2S I 25, MM ID 2 —FER, ANRe B ES BAMIM Cost fHZ—FE,
19, e (HIRREEM ID A—HE, ST A MAC Huhik&r, S2 f) MAC HihbAE,
S2 #kk, FrLL S2 [ £0/13 245 E I, 4T Forward JRA, S1 /) £0/13 ik T Block IR& T .

(3)  DEE 3. $557H) S1 4 VLANL AUMIME, S2 4y VLAN2 [IARMF
S1(config)#tspanning—tree vlan 1 priority 4096
S2(config) #spanning—tree vlan 2 priority 4096
//%FF VLAN 13k, S1 PRl 4096, 1M S2 Al S3 LR EFERIAE 32768, XAF S1 HLECH
T VLAN 1 (ARMF. [FIREERATIIEH] S2 ok T VLAN 2 [ARMF. 450 Z0 H 22 4096 HIf55L.



Sl#show spanning—tree
VLAN00O1
Spanning tree enabled protocol ieee
Root 1D Priority 4097
Address 0018. ball. £500
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
//S1 AT VLAN 1 HIARAFT
Bridge ID Priority 4097  (priority 4096 sys—id-ext 1)
Address 0018. ball. £500
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Aging Time 15

Interface Role Sts Cost Prio.Nbr Type
Fa0/13 Desg FWD 19 128.15 P2p
Fa0/15 Desg FWD 19 128.17 P2p

/73T VLAN 1R, £0/13 A1 £0/15 BigH, MIETHEIRET

VLAN00O2
Spanning tree enabled protocol ieee
Root ID Priority 4098
Address 0018. ball. eb80
Cost 19
Port 15 (FastEthernet0/13)
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
//S2 AT VLAN 2 HIARAFT
Bridge ID Priority 32770 (priority 32768 sys—id-ext 2)
Address 0018. ball. £500
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Aging Time 15

Interface Role Sts Cost Prio.Nbr Type
Fa0/13 Root FWD 19 128.15 P2p
Fa0/15 Altn BLK 19 128.17 P2p

//5FF VLAN 2 3R, £0/13 BiRO, AFEHERRE, W £0/15 HZHEBPRE

S3#tshow spanning—tree brief
VLAN1
Spanning tree enabled protocol ieee
Root ID Priority 4097
Address 0018. ball. £500
Cost 19
Port 1 (FastEthernet0/1)



Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768
Address 0009. b7a4. b181
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Designated

Name Port ID Prio Cost Sts Cost Bridge ID Port ID
FastEthernet0/1 128.1 128 19 FWD 0 4097 0018.ball. £500 128. 17
FastEthernet0/2 128. 2 128 19 FWD 19 32768 0009. b7a4.b181 128. 2
//#E S3 k, XFF VLANL, S3 ) £0/1 F0 £0/2 #ALFH RRE

VLAN2

Spanning tree enabled protocol ieee

Root ID Priority 4098
Address 0018. ball. eb80
Cost 19
Port 2 (FastEthernet0/2)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768
Address 0009. b7a4. b182
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Designated

Name Port ID Prio Cost Sts Cost Bridge ID Port ID
FastEthernet0/1 128.1 128 19 FWD 19 32768 0009. b7a4.b182 128.1
FastEthernet0/2 128. 2 128 19 FWD 0 4098 0018.ball. eb80 128.17

//83 k, XF VLAN2, S3 H] £0/1 %0 £0/2 H#RAL T #KIRE.
(4 B4 EflfREC
FEA R 3 ha LUE 26T VLAN 1, S1 A THRME, S1H) £0/13 R £0/15 4b T4 AOIRA
S2 [ £0/13 MR, WA THIARAS; S3 1) £0/1 B A, WAL T AR SR S2 Fi1 S3
Z AN EERR b, HLRACAZ #HL S3 1K) £0/2 7Rk KA, AT S2 F1 S3 AL e 4483 I,
HT S3 1 MAC BRI 3R T, X EASELM] . VLAN 2 FfE L.
TSR 1, Xn] PLOE e SoR e g se I,
S2(config) #tspanning—tree vlan 1 priority 8192
S1(config)#tspanning—tree vlan 2 priority 8192
//5F VLAN 13K, S2 sl 8192, L S1 1) 4096 ik, A& MMM, (HIELK S3
() 32768 K, FTLAETESHRE D23k VLAN 2 B8l

S3#tshow spanning—tree brief



VLAN1

@ S LEN L)
Interface Designated
Name Port ID Prio Cost Sts Cost Bridge ID Port ID
FastEthernet0/1 128.1 128 19 FWD 0 4097 0018.ball. £500 128. 17
FastEthernet0/2 128. 2 128 19 BLK 19 8193 0018.ball. eb80 128. 17

//S3 L, XFF VLAN1, S3 ] £f0/1 &b F#RARAE, 1 £0/2 b FHBPRE.

VLAN2

QALY <Y
Interface Designated
Name Port ID Prio Cost Sts Cost Bridge ID Port ID
FastEthernet0/1 128.1 128 19 BLK 19 8194 0018. ball. £500 128. 17
FastEthernet0/2 128.2 128 19 FWD 0 4098 0018.ball.eb80 128.17

// S3 Lk, X}F VLAN 2, S3 ] £f0/1 &b-FFHWRE, T £0/2 &b TFHE KRS, XFREAT 7
BT ER1ER .

14.3 523§ 2: portfast. uplinkfast. backbonefast

1. LB

ARSI, e ] DLER I N R R
(1) HBf# portfast I TAEZ SN E
(2) PR uplinkfast [ TAE &I E
(3)  PEf# backbonefast ) T.AE7& HIlCE

2. SCIGHRID
K 14-1.
3. LIS

FESCHS 1 AAERR DAREEASLSS, BATPRE L0 VLAN 1 ) STP B
(1) PIE1. FHE portfast
14-1 v, ST £0/5 R THEAHN . A HHHEEAR, £0/5 DS THEA
Listening IRZ&, B/F4&Id Learning, a4 A Forwarding, X FEEE 30 FOIRIHS [A]
XX L A —ANAT A2 1), " LIACE portfast Bk, A HEHL—BN, B SmRIEE
A Forwarding.
S1(config)#int f0/5
S1(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 FastEthernet0/5 but will only
have effect when the interface is in a non—trunking mode.
//AEHR B 2% DR B T RN S i b s, AR N Al STl
(2)  PIE2. M'E uplinkfast
SERIASEES 1 [ STP W IEME. fEK 14-1 i S1 b, GBI £0/15 510, #8S3 LR

HPIT “show spanning—tree vlan 1 brief” M%< £0/2 B O HPIREZ AL :
FastEthernet0/2 128.2 128 3019 LIS 19 8193 0018.ball. eb80 128.17
K15 BB JEA8 N
FastEthernet0/2 128.2 128 3019 LRN 19 8193 0018.ball. eb80 128.17
KL 15 BB JEAL N
FastEthernet0/2 128.2 128 3019 FWD 19 8193 0018.ball. eb80 128.17
FURY 15+16=30 ¥, £0/2 BN FIRZ.

S3(config) #spanning—tree uplinkfast

S1(config)#tint f0/15

S1(config—if)#no shutdown

S1(config—if)#shutdown //%5E STP ke, AAT1Z%ER)

1S3 _EHEE AT “show spanning—tree vlan 1 brief” , "JLAFF] £f0/2 IREBHEN T
Forwarding IRZ&

[EARZES]Y BANE uplinkfast B, AZHAL S3 W8 HHATM 2] £0/1 21 E 1B
B, £0/2 2 EIEEAN Listen JRE, XA 30 #owlifgit N Forward R3S, #Rifan s S1 A1 S3
ZAF{E—> Hub, S1 B £0/15 #: FI#kkE 7, S3 ¥k AR Mk, S3 HAesEr 10
AN JE AT R ST BPDU (BN 2 B2, 20 B s, S3 /) £0/2 A BEAN Listen JR7,
RS 50 M Ak BERE N Forward RAS . FrLh STP FT W S 1 ) [R]85 75 22 30—50 5.

(3)  PIE3. WM'E backbonefast

FIIF STk £0/15 8211, WA STP W& IEMh. (B 14-1 1 STk, SCH £0/13 #:1,
1S3 _ EREAT “show spanning—tree vlan 1 brief” M%< £0/2 8 L FRIRASZRAL
FastEthernet0/2 128.2 128 3019 BLK 19 8193 0018.ball. eb80 128. 17
KL 20 BB 548N
FastEthernet0/2 128.2 128 3019 LIS 19 8193 0018.ball. eb80 128. 17
KL 15 B J5AE N
FastEthernet0/2 128.2 128 3019 LRN 19 8193 0018.ball. eb80 128. 17
KL 15 B J5AE N
FastEthernet0/2 128.2 128 3019 FwD 19 8193 0018.ball. eb80 128. 17
G RZ 20+15+15=50 FF, £0/2 22 K HE KORZS.

S1(config)#tspanning—tree backbonefast

S2(config) #spanning—tree backbonefast

S3(config) #tspanning—tree backbonefast

S1(config)#tint £0/13

S1(config—if)#no shutdown

S1(config—if)#shutdown //%5 STP HHtaE fa, A HITiziEh)



1S3 L EEIAT “show spanning—tree vlan 1 brief” , nJLLFHEZF] £0/2 R mti N T
Listening IRA&, &11K4 156+15=30 )5, £0/2 ¥t A#ARA, L2 Hif 50 #0077
20 ¥,

[#&7~]) uplinkfast sy HFHEAE S3 ECERIA], 1M backbonefast #4752 4L S1. S2. S3
SR AL

14. 4 328§ 3:RSTP

1. SRIGE/Y

I ASLS, S ] LRI R HRE:
(1) W& RSTP HPC &

2. LIRS

S2
AE%?WS =
[ I
FO/M14 FO/14

14-2  SE56 3 h4h A

3. LW

(1) PR L WG IR EE bR T, 38 A Hepl
Sl#tdelete flash:vlan. dat
Sl#terase startup—config
Sl#reload
S2#tdelete flash:vlan. dat
S2#terase startup—config
S2#reload

(2) 2. BIE SR S2 ZIHH Trunk
S1(config)#tint £0/13
S1(config-if)#switchport trunk encapsulation dotlg
S1(config—if)#switchport mode trunk
S1(config)#tint f0/14
S1(config-if)#switchport trunk encapsulation dotlg
S1(config—if)#switchport mode trunk

(3)  BER3: BUE ST UMM
S1(config)#tspanning—tree vlan 1 priority 4096
1E S1 F1S2 H] “show spanning—tree” #i & fuex STP HIf L, S2 [ £0/14 W iZ AT BH KT
KA.

[EARZS]Y ST MM, S2 ZEEHEA ST MIRERTR, AM&EIT, Cost #K 19, XK
T S2 7E £0/13 £ B K) BPDU v, RIEH (S wig 528 135 78 £0/14 8201 FICEI)
BPDU ™, K33 1458 140 Tl £0/13 k25 AR 1T, £0/14 W Re bl BT T

(4> PER4: 18 S2 LG £0/13 #0, W% STP A% 1) H 37 A2



1ES2 Lol £f0/13 #:0, BTH AT “show spanning-tree” , RAJLIFEF| £0/14 &3 30 fb
JaA BN T Forwarding R4

(5) SR 5. NiE RSTP
S1(config)#tspanning—tree mode rapid—pvst
S2(config) #spanning—tree mode rapid—pvst

(6)  LBR6: £ S2 L5CH] £0/13 311, WLEE STP A4 Y HLHT A2 Al
76 S2 EHEHITIF £0/13 #:11, ik STP Rag fo, 75 S2 FOCH] £0/13 #:1, HAEHAT “show
spanning—tree” , AJULEF| £0/14 S HI3E N T Forwarding IRZ&. i RSTP Bk b i
STP A T AR KI5 o

(1) PERT. WEREKRA

S1(config)#int range f0/13 -14

S1(config—-if-range)#duplex full

S1(config-if-range)#spanning—tree link—-type point—to—point

S2(config)#int range f0/13 -14

S2 (config-if-range) #duplex full

S2 (config-if-range)#spanning—tree link—-type point—to—point

//S1 F S2 Z [AIHEH 2 Trunk #ERE, HBNEIRTAARXUT, RSTP 25 H A e AT BE B SS AbR
PO B e FAT1IX FLom e e T —

[HARZE Y RSTP R 1143 AL 74510 (Edge Port). 5% 4% 11 (Point—to-Point Port).
FLEEM (Share Port). WO ERCE T spanning portfast, O NAAEED;
AL, B o e 0 i R R AU, o R S 0. D b

RIASR AR T RSTP HIBAT

14.5 346G 4: MST

1. LB

I AL, S ] LRI R HhE:
(1) FEAE MST () TAE i
(2)  H4& MST i &

2. SLIGFRID
K 14-1.

3. LW

BATEAE M LR B 4 4> VLAN, VLAN 1 fl1 VLAN 2 {§i ] MST 5241 1, VLAN 3 FIl VLAN 4

g T MST sS4 2.

(1) PER 1. R VIP fEAZ 4L LA VLAN, 7 S1 H1S2 2 A i) BEHE L & Trunk
S1(config)#tvtp domain VTP-TEST
Changing VTP domain name from NULL to VTP-TEST
S1(config)#vlan 2
S1(config)#vlan 3
S1(config)#vlan 4



S1(config)#tint £0/14
S1(config—if)#shutdown
[/ RAZHE, DL sgma A 11 S
S1(config)#int £0/13
S1(config-if)#switchport trunk encapsulation dotlg
S1(config—if)#switchport mode trunk
S2(config)#int f0/13
S2(config-if)#switchport trunk encapsulation dotlg
S2 (config—if)#switchport mode trunk
(2> P¥R2: BlE MST
WA S1 ORI S2 A e SCHE MST
S1(config)#tspanning—tree mode mst
/ /U EAE AR R A A MST, - BRIAIS 2 PVST.
S1(config)#spanning—tree mst configuration
// L EHEN MST B AR
S1(config-mst)#name TEST-MST
// VA b-fiv 4 MST 144
S1(config-mst)#trevision 1
//UA EBCE MST () revision 5, HATZFH revision SAHE KA HAA SEAER]—A> MST
X 3,
S1(config-mst)#instance 1 vlan 1-2
//CL ST VLAN 1 KT VLAN 2 [f) 24 plepet e o 381 52491 1
S1(config-mst)#instance 2 vlan 3-4
// VA _EJEAE VLAN 3 1 VLAN 4 [R1AE bt s 215245 2, FAT3X B —JLA7 =/~ MST 524, S
0 /& ARG LA
S1(config-mst) ftexit
//ER W, BCEAREAE L
S1(config)#tspanning—tree mst 1 priority 8192
S1(config)#tspanning—tree mst 2 priority 12288
/UL FIEE ST 2 MST 52451 1 (KA AR

S2(config) #spanning—tree mode mst
S2(config) #ispanning—tree mst configuration
S2 (config-mst) #name TEST-MST
S2 (config-mst)#trevision 1
S2(config-mst)#instance 1 vlan 1-2
S2(config-mst)#instance 2 vlan 3-4
S2 (config-mst) ftexit
S2(config) #tspanning—tree mst 1 priority 12288
S2(config) #spanning—tree mst 2 priority 8192
//VA IR S2 y MST 52451 2 (KA

(3) DI 3: KA
Sl#tshow spanning—tree
MSTO00



Spanning tree enabled protocol mstp
/ /A EZRIIEAT 2 MST #hiX
Root ID Priority 32768
Address 0009. b7a4. b181
Cost 200000
Port 15 (FastEthernet0/13)
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Bridge ID Priority 32768 (priority 32768 sys—id-ext 0)
Address 0018. ball. £500
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nbr Type
Fa0/13 Root FWD 200000 128.15  P2p
Fa0/15 Altn BLK 200000 128.17  P2p Bound (PVST)

//BA L MSTOO & 2 40 B8 FH 152451, BPDU e di ik e >k A 26 1

MSTO1
Spanning tree enabled protocol mstp
Root ID Priority 8193
Address 0018. ball. £500
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Bridge ID Priority 8193 (priority 8192 sys—id-ext 1)
Address 0018. ball. £500
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nbr Type

Fa0/13 Desg FWD 200000 128.15  P2p

Fa0/15 Boun BLK 200000 128.17  P2p Bound (PVST)
MST02

Spanning tree enabled protocol mstp
Root ID Priority 8194

Address 0018. ball. eb80

Cost 200000

Port 15 (FastEthernet0/13)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Bridge ID Priority 12290 (priority 12288 sys—id-ext 2)

Address 0018. ball. £500

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nbr Type

Fa0/13 Root FWD 200000 128.15  P2p
Fa0/15 Boun BLK 200000 128.17  P2p Bound (PVST)



// A E IR ST L) MST SEBI- L.

S3#tshow spanning—tree brie
VLAN1
Spanning tree enabled protocol ieee
Root ID Priority 32768
Address 0009. b7a4. b181
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Bridge ID Priority 32768
Address 0009. b7a4. b181
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 15

Interface Designated

Name Port ID Prio Cost Sts Cost Bridge ID Port ID

FastEthernet0/1 128.1 128 19 FWD 0 32768 0009. b7a4.b181 128.1

FastEthernet0/2 128. 2 128 19 FWD 0 32768 0009. b7a4.b181 128. 2
@ S LEN L)

//CA L3R S3 WA T BT VLAN [FIARAF, £0/1 Rl £0/2 #AL T8 ROoRAS, XA FRATIA

(4 PB4 ¥ ST AR
S1(config)#tspanning—tree mst 0 priority 4096
/X BLNVAXELE MST 0 BIAR5E4, HA MST 0 4 k1% BPDU.

S3#tshow spanning—tree brief
VLAN1
Spanning tree enabled protocol ieee
Root ID Priority 4096
Address 0018. ball. £500
Cost 19
Port 1 (FastEthernet0/1)
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
//CA L3RE S1 /& VLAN 1 IR T
Bridge ID Priority 32768
Address 0009. b7a4. b181
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Designated

Name Port ID Prio Cost Sts Cost Bridge ID Port ID
FastEthernet0/1 128.1 128 19 FWD 0 4096 0018.ball. f500 128.17
FastEthernet0/2 128. 2 128 19 BLK 0 32768 0018.ball. eb80 128.17

CIEAL A IS



//XFTS3 BT VLAN KU, £0/2 #E PRI, JoikHU e
(5)  DER 5. AT A
S3(config)#int f0/2
S3(config-if) #spanning—tree vlan 3 cost 10
S3(config-if) #spanning—tree vlan 4 cost 10
//VA_FSE VLAN 3 1 VLAN 4 7F £0/2 #2111 1) Cost {H. IXFEXS T VLAN 3 I VLAN 4, S3
() £0/2 2 LU AL THe RS T

14.6 SEI& 5: STP {R#p

1. LB

TR ASZE, e a AR R Bfg
(1)  ROOT GUARD [ Fii
(2)  BPDU GUARD Hii il

2. LIRS

s1 82

AEE?WS m&z&g
I I

F0/15

i FOi2
53
B 14-3 925 6 46 4M K
3. LW

(D PR XRHATFEMEO, FE S1F S2 Z[H K Trunk,
S1(config)#tint £0/14

S1(config—if)#shutdown

S1(config)#int f0/15

S1(config—if)#shutdown

S1(config)#int £0/13

S1(config-if)#switchport trunk encapsulation dotlg
S1(config-if)#switchport mode trunk

(2)  BER2. BUE ST UMM
S1(config)#tspanning—tree vlan 1 priority 8192

(3) PIR3. £ S2/f0/15 LRE guard root
S2(config)#tint f0/15
S2(config-if) #spanning—tree guard root

(4) BB 4. HS3 SO, WEE S2 Bk
S3(config)#tspanning—tree vlan 1 priority 4096
S2#show spanning—tree inconsistentports

Name Interface Inconsistency



VLAN0001 FastEthernet0/15 Root Inconsistent

Number of inconsistent ports (segments) in the system : 1

//S2 K\ £0/15 e 2 S3 SIS BPDU, 4R 1 F1%4% 1 _ERCE Root guard, S2 (%
I EAPHIBRIR S

S2#show spanning—tree

VLANO0O1
(@1 LESN )
Interface Role Sts Cost Prio.Nbr Type
Fa0/13 Root FWD 19 128.15 P2p
Fa0/15 Desg BKN%19 128.17 P2p *ROOT Inc

(5)  D¥E5: BCE BPDU Guard
S2(config)#int f0/15
S2 (config—if) #shutdown
// R
S2(config-if)#no spanning—tree guard root
/) BB AL E
S2(config-if) #spanning—tree portfast
S2(config-if) #spanning—tree bpduguard enable
// VAR E BPDU Guard

S2(config)#int £0/15

S2(config—if)#no shutdown

0:28:49: %SPANTREE-2-BLOCK_BPDUGUARD: Received BPDU on port FastEthernet0/15 with BPDU Guard
enabled. Disabling port.

00:28:49: %PM-4-ERR DISABLE: bpduguard error detected on Fa0/15, putting Fa0/15 in err—disable
state

00:28:50: %LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/15, changed state to down
/BN £0/15 H W) S3 1) BPDU, £0/15 # disable T

S2#tshow interfaces f0/15
FastEthernet0/15 is down, line protocol is down (err—disabled)
//A LR B £0/15 B8 T o BEHIT A, 1685 BPDU Y&, 758210 FHUT “shutdown”.

“no shutdown” %,

14.7 BE/NG

KEGHAHET STP (A FFI LA T AR J5 3, A HeH L i STP WS e B s BEL I 7 4
SRR, NI TG R (1) 3 A%, STP FREIEHCIRMr. M. FRE M. 802. 1D [ STP
T B A A WS, T8 A 30—50 B o AT A- > STP IS HHiti: uplinkfast.
backbonefast Al RSTP ¥pisl. BRINEF CISCO ACHA Ay FiAS VLAN FEJE—ARAR, XA 5 {42 i
STP B, {HFE STP WL K2 . MST WIFTLLK A~ VLAN SR — W . ARG el T



L3457 STP F IS T8T BdS E: Root Guard F1BPDU Guard. 3 14-1 A= HILKIGH4 .

R 14-1 KEmLAILE

5

w

YEH

show spanning—tree

A STP M B

spanning—tree vlan 1 priority 4096

it & VLANL Pt se 2

spanning—tree portfast

BlE RN portfast, G &AL
BENE RORZS

spanning—tree uplinkfast

W uplinkfast £5E

spanning—tree backbonefast

fic & backbonefast %1k

spanning—tree mode rapid-pvst

2 STP iz 4T # X 15  RSTP+PVST

spanning—tree link—type point—to—point

O OB SR A SO O

spanning—tree mode mst

FEA B PR A MST

spanning—tree mst configuration

HE MST FBC B AR

name TEST-MST

74 MST 11445

revision 1

Fi & MST ) revision =5

instance 1 vlan 1-2

8 VLAN 1 A1 VLAN 2 P A plobet o i 2] 524 1

spanning—tree guard root

R0 ERE root guard Hifk

spanning—tree bpduguard enable

A FECE bpduguard Fi




152 VLAN [8ERH

FEAZHAL LR 73 VLAN J&, VLAN [R] 3 H AU CIRIEAS T o VLAN [8] (R0 05 75 20 Bh 2 =
JEBERE, BATAT LU R s R S AN T RE,  n SRR T 6 oy 30 SR P A B A
SCER B, VLAN ()% oK 202l = R A LSEBLN, = R AT A B2 i el 2 i ag
bl SRR TRRIORR, LR AL B R ) LU B H 38 RIS 2 o AR TR AN
PO R AR E o

15.1 VLAN [BE&EHA &I/t

15. 1 BB

Kb AN VAN (T SEHLRIMEE AR AE R — el b, EATTZ 18] AR TEAR o s 25008 %
#5o AT LALEREAS VLAN _EA— AN DOKRY EORE s i . SRAIX A 5%, s N A
VLAN [AJFRJGEAR, DI b % 75 28 N AN LUK 1, TIN5 T N ASAS e B BUK I
R BRI S0 b R T S o I s R A UK R A B LR, ALK
ANEOBCE N Trunk 0. fEE Hids REEZ AT OAANE I VIAN B4, 738 002K
SRR O LB . TARJRERWE 15-1, A HALIE] VLANT (T SL A I I B
Wie, WER) Trunk $HAEERET I Hds, T ZBERE Trunk SR8, Wiy VLANI
FORRAE, MR 1% e fn, A SR A S A B VIANZ 1, %t @R S e i) VLANT FRa8% 2%
i, FEHTH VLAN2 PR T B, T Trunk B R 16 BIASHHL 11 Trunk 21005 2831
WeEZmT, JohE VLAN2 A%, ikeh VLAN2 LR9HSHL, AT SZEL T VLAN [l .

00 1 £0/10
@ 02— L_i

Kl 15-1 BfH#RM 80 TAE R

15.2 = BX

AR I TSI VAN TR PR i b I e AR g, S A R Y 8 22 SR = SR A #k
SR AU HR RIS, L e A o 1 38 A M B e % K L1

WAL 1A SR LAE = R AT MU e — R AU R s 14l 45, Wi 15-2, X
AN ALK 6 L 5 MRS VLAN #R — M 3T IE R, A IXAN4 112 VLANT 5 VLANZ #211.
Cisco FHEEHRA AL T NetFlow () = RAHAIAR; BUFE Cisco BRI CEF £0K, CEF £
A, ASHNUR B8 B R B R A5 BPE (FIB), FIB Rl 2 FAP I, QBRI 2 & (A
WL, SEHERIG 2 . BR T FIB, 404K (Adjacency Table), %A1 ARP %
AL, TFECE T TR ARG B FIB MR AR A B e e 2 il C & g ar vt
T KA B R S, AZHA U RE AR EA AT B e B, AN E A
AR AL ARP 155K, T LA VLAN [] FR) % o R v o



VLAN1# N VLAN2#:M

10.0.0.254/8 20.0.0.254/8
ﬁﬂiﬁ&%

O O
AL
L Ly
VLANI1 VLAN2
10.0.0.0/8 20.0.0.0/8

K 15-2 ZEAHNLR R EE

15.2 LU0 1: IS VLAN ERREH

1. LB

TR ASZEG, S LRI N B R
(1 Bl LURME O L TR0
(2) PR SEEL VAN 8] 8% b e

2. LIRS

81

== lu oo S
o

‘| ko
i VLANZ

|:| 172.16.2.2/124
a

PC1 PC2
Kl 15-3 S5 1 HiFh A

VLAN1

172.16.1.1/24

3. LW

FATEEH] RL SRS 530 4b - VLANT 11 VLAN2 (1) PC1 A1 PC2 [R]¥JIE (7 o
(1) BB 1. ££S1 LRI VLAN
S1(config)ttvlan 2
S1(config-vlan)#exit
S1(config)#int f0/5
S1(config—if)#switchport mode access
S1(config—if)#switchport access vlan 1
S1(config-if)#int f0/6
S1(config—if)#switchport mode access
S1(config—if)#switchport access vlan 2

(2) DB 2: BAUAHML LT LUK ML DTS A Trunk #4211



S1(config)#int f0/1
S1(config-if)#switch trunk encap dotlg
S1(config—if)#switch mode trunk
(3)  FEESHARMPELLOR M O N eI 820, Jf e L Eem
R1(config)#int g0/0
R1(config—if)#no shutdown
R1(config)#int g0/0. 1
R1(config-subif)#tencapture dotlqg 1 native
/ /A bR SO 45 F RS VLAN Jit i, i T Ac bl B native vlan 42 VLAN 1, JirEA
FAIX B BRI 1% VLAN 32 native vlan. SEBp FERIAE native vlan /& vlian 1.
R1 (config-subif)#ip address 172.16.1.254 255. 255. 255.0
J/AETHA ERCE TP Hudik, IXANHbhEE 2 VLAN 1 SCT

R1(config)#int g0/0.2
R1(config—subif) #tencapture dotlq 2
R1 (config-subif)#ip address 172.16.2.254 255. 255. 255.0

4. KRR

7E PC1 A1 PC2 _LFC'E TP HuhEAIM G, PCL M SCFR ). 17.16. 1. 254, PCL TR 1A«
17. 16.2. 254, PR PC1 A1 PC2 [Fi8 15 . vHa: WHRTENAHDME, HLesS—ME L
WEE K

[#R7-]1 S1 S2hr B2 catalyst 3560 ACHHL, ZAZHMHLEA =ZThaE, FATX L E 41k
CRAHHAER T, A RO

15.2 SEIS 2: =23 #30H VLAN j& 25 H

1. LB

TR ASZS, e aT AR R Bfg
(1) PR = 2R B
(2) BE=ZER#H

2. LIRS

172.16.2.2/24
a9

Kl 15-4 256 2 #dhE

w
p
s
S
39



TRATE ST SRSB4 5 4b T VLANT A1 VLAN2 ) PC1 AT PC2 [ fR38 1% o

(1) BB 1. ££S1 LRI VLAN
S1(config)ttvlan 2
S1(config-vlan)texit
S1(config)#int f0/5
S1(config—if)#switchport mode access
S1(config—if)#switchport access vlan 1
S1(config-if)#int £0/6
S1(config—if)#switchport mode access
S1(config—if)#switchport access vlan 2

(2) 2. BEZZEAH
S1(config)#tip routing
//CL EFFIE ST e Dhfg, IXW S1 A T =2 g,
S1(config)#tint vlan 1
S1(config—if)#no shutdown
S1(config-if)#ip address 172.16. 1. 254 255.255. 255.0
S1(config)#int vlan 2
S1(config—if)#no shutdown
S1(config-if)#ip address 172.16.2.254 255.255. 255.0
//4E vian ¥ _ERCE TP HUERIWT, VLAN 100 _EfHuhbst 2 PC1 IRISE T, VLAN 2 $:11
bbb PC2 R OE T .

(2R ) BifE = 28l s A i shie, EFHESH CEF (744 ip cef) , AidiXjE
BRONME. A 2s—4F, ZEAENL L RFET LUSAT 5 P

4, LIEER

(1) KA Sl bBmigmE

Sl#tshow ip route

CHeAbE g )
172.16.0.0/24 is subnetted, 2 subnets
C 172.16.1.0 is directly connected, Vlanl
C 172.16.2.0 is directly connected, Vlan2

[/ R A —FE, SRR B A B R
(2) Wk PCL A1 PC2 [RIf1IEAF
7 PCL F1 PC2 LFECE IP HuibRIR 5C, PCL (M SCHR A 17. 16. 1. 254, PC2 (1) 5CH5 [n) :
17. 16. 2. 254, AKX PC1 AT PC2 HIEAR . & WERIHHENAMW MR, E LS —MFk E
WE MG,

[3R7R Y FATHR v LA £0/5 1 £0/6 4252 FIE A % e 42 FAE S I e AT A g el 4% () LUK I
FEO—HET, LR N EECE TP thlik. R ST M ALURMAX A E, S1 SEks I
BT HA 24 AN DUK R4 FR K s T, BT BOX PR, IXFERIR T, o BEE R :
S1(config)#tint £0/10
S1(config—if)#no switchport [T R T, O T Bl
S1(config-if)#ip address 10.0.0.254 255.255.255.0



15. 4 RE/NG

AFENA T IZIUANR] VLAN 8] B o AL AE 5% ] A SR e il vk, e % i ds 10
DIOR R I G 74 o SR ITTE R T R = R AT B LR SEBL VLAN TRl i iy, = JRAc
HURT LU B A BT LA %t s AR B, OB =R AC AR R (A . 3% 16-1 AR L dr 4.

#£ 15-1 ARTEMAIL

IS 1EH
int g0/0.1 A 7
encapture dotlg 1 native B B 4 R AN VLAN [ i DL S s 228
4, [A]ii% VLAN J& native vlan
ip routing Tt ThRE
no switchport B OAME R A LB 1
ip cef JF )3 CEF ThE




F16 E MXTKRMNGEHTE

h T DA BN R 5, AL BT STP BoAR . SRIMTAE Ky M S % e s i
NAA2J0%:? HSRP R VRRP 2 5 FH (1 9 G UAR B, HSRP R VRRP 28481, i 2 A% 4%
LRI, R —AMOC, b i — G b TIE s IR, e MO b 4% 4
BB e 1 AR, ARSI F P 3B W R D045 o AR ERAT A S AE TUAR IR RIS
AT, LA R A BE J1, GLBP [ 4t T IC R M AT RE 1. A s A4
AT HAARLE

16. 1 MEXTKAEHFEEREN

16. 1.1 HSRP

HSRP & Cisco BIEH i, HSRP (Hot Standby Router Protocol) 1% &% H#41 %
A B, TR A RS A . XA U AN A RIS AN (Active), JF
B SR A R AL, A RS S R A T MR, A s E AR O TR B i Es . A4 DY
MENEE, WSHEA L.
HSRP % 1 #5 R HELLO F 5K FLAHMS T & B IA7AE . it 28 K I (] A #2081 HELLO
£, RIS BB A O, A0 % i Bt 2 AV B 4 . HSRP WIMSURI AR S vk
WIS % Eh 2 B A V5 Bl 6 E A o 0 SR AN B P Se R L AL e B A L Se s WU Hh
BINNTES A . MRS B R 100, AN, REE ARSI g —
AN % A
HSRP % phs Ak 1 2 R 5 A LU = Fbe
(1> HELLO: HELLO ¥ EJE %030 e % th#% A % th 48 1Y) HSRP JLAE AR &S S, HSRP i
A5 BRIA A &F 3 B4k i — > HELLO ¥ &5

(2> Coup: —/N& K 18878 0 — NG B K th A I K% —> coup W B

(3)  Resign: 433N d1#s B HLECHE A D 5T 200 = ) ph 4 26 HELLO W R, 2
FiRiE— resign H .

HSRP % FH#A LA F /S AR

(1) Initial: HSRP JHEIIS(FPIRAS, HSRP BHAIEAT, — BT AE oA i & aldae 11 ]I WIS
FIRENZIRZ

(2) Learn: BRlI#sC&f53) T el IP ik, (H2 T EEAEIE S hos A 400 1%
oo B ELAIT IE B R A4 4 T 2 A SR I HELLO 3¢

(3) Listen: #H#s EAENRNr HELLO ¥4 & ;

(4)  Speak: 7EIZIRA T, M rh#s & W& i% HELLO /30, I HAUWRZ NG 5h % th o8 s 4543
% FH A8 1) 5812 5

(5)  Standby: 4353l HH#S SR Bt 2R e 2% B S AL S Th e 5

(6)  Active: FmaHITEIRIETIRE.

16.1.2 VRRP

VRRP [ TEJEEEF1 HSRP JEH 24l AN VRRP 2 [E br L IbriE, SRR w0
% 2 [HIEAT » VRRP H 4019 SC [yt ik my DUORIEZ O L fpy kA R, VRRP Az 0 U 3 AR
VIIEIRAS (Initialize) v FARA Master) . &40 IRA (Backup) . VRRP 4 —Fh4i 3.



16.1.3 GLBP

HSRPHIVRRPRESLIL M DG TCAR, AR AN SR EESE A 311, fe B2t 2 A, Jfiks
UidE AR M 9% . GLBP (Gateway Load Balance Protocol) tHZCiscoffIEH L, AN
FRALTUR M KT RE, IEAE S WO (AR 41 4803501 . GLBPARJE th 2 AN thds A li— A4, &
LA K o GLBPIEZS HE—NAVG (Avtive Virtual Gateway) , AVGASZE AT 8E & HR 1 o
AVGHy P fs 2 DU ANMACHE IR 25— AN MU OC, FRAETHRNLIEATARPIE SK I, FHAS [R] FRIMACEA T 1)
IV, IXAETH ML SE bRt A O Ak gy AN TR IR % s 7, AT SR SR 8 V-l . AEGLBPH, ELIE
BT R BRI SEAVE (Avtive Virtual Forwarder), GLBPL:4%HIGLBPZLFRWIEAN 2% 1 2% 52 Wi
ANMACHBAE [P35 B % Hi 4

AVGI¥I I 25 FIHRSP i 211 % h 2% B 25 R HE AL, D S 2 e 1) 8 H 88 A AVG, IR I
JyBackup AVG, HAMAWEWIRA . —AGCLBPAL KA s — MAVGHI—Backup AVG, AV
R, BARAVCTH o — & B 1 28 7T LL[R]IEAVGHRIAVE . AVF & 3R SEMACHINE BBk 2%, ok
STV AR TN AEEAR R AT IXMAC, e U —MACH)IE Bl % th s f s, L& AVER:
B IX—MACHIHT IS sh i B #s . AT SEILCARThRE

GLBP 1) S 801 S s T U AR PG AN [ AL 7 S PR e v i MR A0 % e 28 (A~ 1
BRIN R T

16.2 3CI% 1: HSRP

1. LB

I AL, S ] LRI R HRE:
(1) Fif# HSRP [ T AR 3
(2) 4% HSRP Mt &

2. LIRS

Rl
0/0 e —a
8 /15010/0
. .1 192.168.12.0/24
s0/0/0 192.168. 20. 0/24
— .100 .2 2 ]
Q 192. 168. 13. 0/24 -2 P
- 0/0/1 100 peg
. . 192.168. 23. 0/24
- 0/0/1
20/0 °
R3

Bl 16-1 5256 1. S5 2 dh4h A

3. LW

(1) BB 1 BE P Huhb. B HPMNss
R1(config)#interface GigabitEthernet0/0
R1(config-if)#ip address 192.168.13.1 255. 255. 255.0
R1(config)#interface Serial0/0/0



R1(config-if)#ip address 192.168.12.1 255. 255. 255.0
R1(config) #trouter rip

R1 (config-router) #network 192.168.12.0

R1 (config-router) #network 192.168.13.0
R1(config-router)#passive—interface GigabitEthernet0/0

//Z T g0/0 e N BCA RSN E T, BT 1k %R 1 A% RIP 5 EL45 R3.

R2 (config)#interface GigabitEthernet0/0

R2 (config-if)#ip address 192.168. 20.2 255. 255. 255.0
R2 (config)#interface Serial0/0/0

R2 (config-if)#clock rate 128000

R2 (config-if)#ip address 192.168.12.2 255.255. 255.0
R2 (config)#interface Serial0/0/1

R2 (config-if)#clock rate 128000

R2 (config-if)#ip address 192.168. 23.2 255. 255. 255.0
R2 (config) #router rip

R2 (config-router)#network 192.168.12.0

R2 (config-router)#network 192.168.23.0

R2 (config-router)#network 192.168. 20.0

R2 (config-router) #ipassive—interface GigabitEthernet0/0

R3(config)#interface GigabitEthernet0/0
R3(config-if)#ip address 192.168.13.3 255. 255. 255.0
R3(config)#interface Serial0/0/1
R3(config-if)#ip address 192.168.23.3 255. 255. 255.0
R3(config) trouter rip
R3 (config-router)#network 192.168.23.0
R3 (config-router)#network 192.168.13.0
R3(config-router)#ipassive—interface GigabitEthernet0/0
(2)  P¥2: BLE HSRP
R1(config)#tinterface g0/0
R1(config-if)#standby 1 ip 192.168. 13. 254
//JA M HSRP Zhig, JFiEREHRL IP bk, 14 standby WA 5. FHFIA S R0 88 T
—/NHSRP 41, FiA7 J@ T 7] AN HSRP £H (% 1 % (4 fE Jo s ik 0h 20— 550
R1(config-if)#tstandby 1 priority 120
//BLE HSRP HIARSES, I RANBCE X, SR PLEHA 100, ZAE KA 5 A TGSkt # 1)
PSR .
R1(config-if)#standby 1 preempt
/B SV s 00 S G S N O TS B B A o RN, RIS I H 2 LA
i, WA OB A
R1(config-if)#standby 1 timers 3 10
//Hr 3 HELLO time, &7 ik A] % 22 (I A] &% HELLO 45 &L. 10 24 HOLD time,
FoRAE Z A Ta) P [ 4 3L i e o A W RS B b s (A5 8, TUDA A 3 2 % b 4 i
IZBCE WA E 7 A A 3 FRFT 10 A0 an SEEE B kA8 {E, T [w) HSRP 21 1) % Eh 2 1 12 20 14



BT
R1(config-if)#tistandby 1 authentication md5 key-string cisco
// A P RC E RS, B 1R ARV NN B HSRP 29, [A)— N2 IR 23 20— 2

R2 (config)#tinterface g0/0
R2 (config-if)#tstandby 1 ip 192.168. 13. 254
R2(config-if)#tistandby 1 preempt
R2 (config-if) #standby 1 timers 3 10
R2(config-if)#istandby 1 authentication md5 key-string cisco
//R2 LEIRATEABCEI S, BRIAK 100,
(3) B3 Kidr. MK HSRP
Rl#ishow standby brief
P indicates configured to preempt
\
Interface Grp Pri P State Active Standby Virtual IP
Gi0/0 1 120 P Active local 192.168. 13. 3 192. 168. 13. 254

//CL BRI R e vh sl o, #0484 192. 168. 13. 3

R3#tshow standby brief

P indicates configured to preempt

|
Interface Grp Pri P State Active Standby Virtual IP
Gi0/0 1 100 P Standby 192.168. 13.1 local 192. 168. 13. 254

//VL FZR R3 i thgs, WEahs gl 192. 168. 13. 1

76 PC1 _EFCHE TP Mokl 192. 168. 13.100/24, W CHRIA) 192. 168. 13. 254; 7E PC3 L
IP Hiudik 192. 168. 20. 100/24, PG4I 192. 168. 20. 254, VER 45— MR K.
fE PC1 3% ping PC3 I, fERL _EOGH] ¢0/0 821, W% PCL L ping (&R Wik
C:\>ping —t 192. 168. 20. 100
Reply from 192.168.20. 100: bytes=32 time=9ms TTL=254
Reply from 192.168. 20. 100: bytes=32 time=9ms TTL=254
Reply from 192.168. 20. 100: bytes=32 time=9ms TTL=254
Request timed out.
Reply from 192.168. 20. 100: bytes=32 time=9ms TTL=254
Reply from 192.168. 20. 100: bytes=32 time=9ms TTL=254
Reply from 192.168. 20. 100: bytes=32 time=11ms TTL=254
Reply from 192.168. 20. 100: bytes=32 time=9ms TTL=254
//VA LRI B, R1 ks, R3ARPRAUEAC T R, VHSEHLAIEAS 52 2R (K500 o

R3#tshow standby brief

P indicates configured to preempt

Interface Grp Pri P State Active Standby Virtual IP
Gi0/0 1 100 P Active local unknown 192. 168. 13. 254



//CL EZRWI RS B TIE s e T .
(4> DB A BN R

16-1 1, # LA FAPIRIMACE, WA RL 1) s0/0/0 £ IR &, R1 K534 ik PC3
AW B o SRTA R1 T R3 2 18] (1) LAOK I AT5 88 A7 T /8L, HSRP ) HELLO 43, 1F %5 A a% Al
B, DA RT 58K REULIM 56 192, 168. 13. 254 (G sl th#s, PCl ISR & k%4, R1, X
FE£5id il PCL JGv2: ping d# PC3o FRATT R ATC & i 1 PRERA PRI AN )@, o R ERAE A R1 &
B s0/0/0 FREEM IR S, 8H DI GRATBCH T 1200 slkds—ANEy (il
300, J&AT 90. T R3 MIRSE BRI 100, R3 MLECH Tisahs thds. BB QT
R1(config)#int g0/0
R1(config-if)#standby 1 track s0/0/0 30
/ /A BRI ERER I s0/0/0 #51, Gniag g r ks, PLob g BRI 30, FRARIME A i B &
WEE, AEA3 3Lt AS BE R TR B B th s o F DR 3 I HSRP 1y 1 ERER 2 75 AR 288

(5)  LEE5: BCEZ A HSRP 4]

TP RO BT 192, 168, 13. 254 PG, W T3X AN WO REAT —ANE 2 % B 4%
TN AR A AR I B . FRATTT LA A A HSRP 4, R 3 — AN MK
192. 168. 13. 253, IXIF R3 &3 2h K thas, h—30 T EHLER M AW OG . X Rt RE M) 1
Berr . LUR 24 2 4> HSRP 4 58 B4 RC &

R1 F:
interface GigabitEthernet0/0
standby 1 ip 192. 168. 13. 254
standby 1 priority 120
standby 1 preempt
standby 1 authentication md5 key—string cisco
standby 1 track Serial0/0/0 30
standby 2 ip 192. 168. 13. 253
standby 2
standby 2

preempt
authentication md5 key—string cisco

R3 I
interface GigabitEthernet0/0
standby 1 ip 192. 168. 13. 254

standby 1 preempt

standby 1 authentication md5 key—string cisco
standby 2 ip 192. 168. 13. 253

standby 2 priority 120

standby 2 preempt

standby 2 authentication md5 key—string cisco
standby 2 track Serial0/0/0 30

CEARZE ST AT HE A0 T A HSRP 41, 55—/N41I% IP 4 192. 168. 13. 254, 153
ek R1, — 30 PHEHLEI M SCFE 7] 192. 168. 13. 254, 55 — AN TP &y 192. 168. 13. 253,
TSN A R2, ST VLI SCFR ) 192. 168. 13. 253, IXFE, Q1S W 45 45 1 &
I, —H o H e RL BRI, 5 — 8 e R2 # k., SCIL T Saleorilir. Witk — g th#%
SR, )5 A B AN HSRP ZH RG24 H B, A FHE 4 3 (R B e R D g



IRy A S BCT, T B S T O A BT AN, SRS TP J2 DHCP
SIECI, AN KT

[EARZ S Y HSRP SEfr ARSI M A5 2, T Rk oK 2 A8 = 2 A #ebil,  frDAIX
I} HSRP J2& 71 A8 # AL b e & (1)

16.3 3EI% 2: VRRP

1. LB

I ASLS, ] LRI R HRE:
(1) FfE VRRP [ TAF Jsis
(2) 42 VRRP ML &

2. LIRS
mE 16-1.

3. LW

VRRP fC &A1 HSRP HIBC B AR A, A SR E DR,

(1) PR 1 BE IP Huhb. BEHPMEE, S0 1

(2)  HYR2: WEZA VRRP 41, JFEsE N
R1 I
R1(config)#ttrack 100 interface Serial0/0/0 line—protocol
R1(config)#interface GigabitEthernet0/0
R1(config-if)#vrrp 1 ip 192.168. 13. 254
Rl (config—-if)#tvrrp 1 priority 120
R1(config—-if)#tvrrp 1 preempt

track 100 decrement 30

ip 192.168. 13. 253
preempt

1
1
1
R1(config-if)#tvrrp 1 authentication md5 key-string cisco
R1(config-if) #vrrp 1
R1(config-if) #tvrrp 2
R1(config-if)#tvrrp 2
R1(config—-if)#tvrrp 2 authentication md5 key-string cisco

//VRRP {3 I R EZAN HSRP A5 SEAN[R], 75 B 4 Rl A o R o e SR H b, A BCE vrrp
PR ESZ H bR, BA1IXE 2 T HER 100 2 s0/0/0 $1,

R3 J::

R3config) itrack 100 interface Serial0/0/0 line—protocol
R3 (config)#interface GigabitEthernet0/0
R3(config-if)#vrrp 1 ip 192.168. 13. 254
R3(config-if)#tvrrp 1 preempt

authentication md5 key-string cisco
ip 192.168. 13. 253

1
R3(config-if)#tvrrp 1
2

R3(config-if)#tvrrp 2 priority 120
2
2

R3(config-if) #tivrrp
R3(config—-if)#tivrrp 2 preempt

R3(config—-if)#tivrrp 2 authentication md5 key-string cisco



R3(config-if)#vrrp 2 track 100 decrement 30

Rl#ishow vrrp brief

Interface Grp Pri Time Own Pre State Master addr Group addr
Gi0/0 1 120 3531 Y Master 192.168.13.1 192. 168. 13. 254
Gi0/0 2 100 3609 Y Backup 192.168.13.3 192. 168. 13. 253

//VL 6B R1 42 192. 168. 13. 254 UM CIH) Master B4 H14s, /& 192. 168. 13. 253 R/ 5%
) Backup I 4% .

R3#ishow vrrp brief

Interface Grp Pri Time Own Pre State Master addr Group addr
Gi0/0 1 100 3609 Y Backup 192.168.13.1 192. 168. 13. 254
Gi0/0 2 120 3531 Y Master 192.168.13.3 192. 168. 13. 253

// L BRI R3 J& 192. 168. 13. 253 JEFUAM SCH) Master M HI%, & 192. 168. 13. 254 LM ¢
) Backup I 45 .
(3)  BBE 3. K. WK HSRP, %2 WSLE 1.

16. 4 3CI% 3: GLBP

1. SRIEHRY

I AL, ] LRI R HRE:
(1) Ff# GLBP [ TAF Jsis
(2) 47 GLBP fld &

2. LIRS

R1
N EEZ

-1

192. 168. 2. 0/24
192. 168.1.0/24

100 R2 4.4.4.4/8

£0/0 "7y £0/1 -1 @)

_. -2 P

PC1

E =>< na
£0/0 u g0/1

R3

16-2 =256 3 #idh

5l

3. XBTE

(1) PR 1 BUE P Huhb. B HPMNes
R1(config)#interface GigabitEthernet0/0
R1(config-if)#ip address 192.168.1.1 255. 255. 255.0
R1(config)#interface GigabitEthernet0/1
R1(config-if)#ip address 192.168.2.1 255. 255. 255.0



R1(config) #trouter rip

R1(config-router)#network 192.168.1.0
R1(config-router)#network 192.168.2.0
R1(config-router)#passive—interface GigabitEthernet0/0

R2 (config)#interface GigabitEthernet0/0

R2 (config-if) #ip address 192.168.1.2 255.255.255.0

R2 (config)#interface GigabitEthernet0/1

R2 (config-if) #ip address 192.168. 2.2 255. 255. 255.0

R2 (config) #trouter rip

R2 (config-router)#network 192.168.1.0

R2 (config-router)#network 192.168.2.0

R2 (config-router) #ipassive—interface GigabitEthernet0/0

R3 (config)#interface GigabitEthernet0/0
R3(config-if)#ip address 192.168.1.3 255. 255. 255.0

R3 (config)#interface GigabitEthernet0/1
R3(config-if)#ip address 192.168. 2.3 255. 255. 255.0
R3(config) #trouter rip

R3 (config-router)#network 192.168.1.0
R3(config-router)#network 192. 168.2.0
R3(config-router)#ipassive—interface GigabitEthernet0/0

R4 (config)#interface Loopback0
R4 (config-if)#ip address 4.4.4.4 255.0.0.0
R4 (config)#interface GigabitEthernet0/1
R4 (config-if)#ip address 192.168. 2.4 255.255. 255.0
R4 (config) #router rip
R4 (config-router) #network 4.0.0.0
R4 (config-router)#network 192.168.2.0

(2) DY 2: BLE GLBP
R1(config)#interface GigabitEthernet0/0
R1(config-if)#glbp 1 ip 192.168. 1. 254
//FIUHSRP R4BL, @4t GLBP 41, FEFMISCH) TP 24 192. 168. 1. 254
R1(config-if)#glbp 1 priority 200
/BB, S Gm R 2O AVG, BRIAH 100
R1(config—-if)#glbp 1 preempt
//BCE AVG HEty, AR f e, AR AVG
R1(config—-if)#glbp 1 authentication md5 key-string cisco
// VA FRELE AR, BribARE R A

R2 (config)#interface GigabitEthernet0/0
R2(config—-if)#glbp 1 ip 192. 168. 1. 254
R2(config-if)#glbp 1 priority 180



R2(config—-if)#glbp 1 preempt
R2(config—-if)#glbp 1 authentication md5 key-string cisco

R3(config)#interface GigabitEthernet0/0
R3(config-if)#glbp 1 ip 192.168. 1. 254
R3(config-if)#glbp 1 priority 160
R3(config-if)#glbp 1 preempt
R3(config-if)#glbp 1 authentication md5 key-string cisco
(3)  HPR3: fF GLBP {5
Rl#tshow glbp
GigabitEthernet0/0 — Group 1
State is Active
4 state changes, last state change 00:18:16
Virtual IP address is 192. 168. 1. 254
// L b RER T R 5C TP bk
HELLO time 3 sec, hold time 10 sec
Next HELLO sent in 1.896 secs
Redirect time 600 sec, forwarder time—out 14400 sec
Authentication MD5, key-string “cisco”
Preemption enabled, min delay 0 sec
Active is local
//UA_EBEH R1 J2353)) AVG
Standby is 192.168.1.2, priority 180 (expires in 9.892 sec)
// VAL R2 & &4y AVG
Priority 200 (configured)
Weighting 100 (default 100), thresholds: lower 1, upper 100
Load balancing: round-robin
Group members:
0019. 5535. b548 (192.168. 1.3) authenticated
0019. 5535. b828 (192.168.1.1) local
0019. 5566. 6320 (192. 168. 1.2) authenticated
// VAL 587K GLBP 41+ [ 1 5%
There are 3 forwarders (1 active)
Forwarder 1
State is Listen
4 state changes, last state change 00:17:08
MAC address is 0007.b400.0101 (learnt)
/ /3% J2 HEAU I SR v —A~ MAC
Owner ID is 0019. 5535. b548
Redirection enabled, 599.984 sec remaining (maximum 600 sec)
Time to live: 14399.984 sec (maximum 14400 sec)
Preemption enabled, min delay 30 sec
Active is 192.168.1.3 (primary), weighting 100 (expires in 9.984 sec)

Client selection count: 1



Forwarder 2
State is Active
3 state changes, last state change 00:18:28
MAC address is 0007.b400.0102 (default)
//EL EBEH] RL J& 0007, b400. 0102 (13 2 4% 4%, th it 52 B W SR T S ML A8 Bl A Ak
0007. b400. 0102, K h R1 Bkt , FREATH K .
Owner ID is 0019.5535. b828
Redirection enabled
Preemption enabled, min delay 30 sec
Active is local, weighting 100
Client selection count: 1
Forwarder 3
State is Listen
2 state changes, last state change 00:18:06
MAC address is 0007.b400.0103 (learnt)
Owner ID is 0019.5566. 6320
Redirection enabled, 597.980 sec remaining (maximum 600 sec)
Time to live: 14397.980 sec (maximum 14400 sec)
Preemption enabled, min delay 30 sec

Active is 192.168.1.2 (primary), weighting 100 (expires in 7.980 sec

WS AA, nf LLKNE:
R1: 0007.b400.0102 H)FHENK 12
R2: 0007.b400. 0103 {)FHZEN% 128
R3: 0007.b400. 0101 HFHENK 2
(4) DU 4. Ky GLBP HI 58 Vs shie
76 PC1 LG TP Muhik, MISGHRI 192.168. 1. 254, FEHEAT0 N #4%
C:\>ping 4.4.4.4

C:\>arp -a
Interface: 192.168.1.100 ——— 0x10006
Internet Address Physical Address Type
192. 168. 1. 254 00-07-b4-00-01-01 dynamic
PA_1-ZRHH PCL ) ARP 53R 3RAF 56 (192. 168. 1. 254) ) MAC 24 00-07-b4-00-01-01.,
C:\>arp —d

//UA_ESE M BR ARP 221 3R
C:\>ping 4.4.4.4

C:\>arp -a

Interface: 192.168.1.100 ——— 0x10006
Internet Address Physical Address Type
192. 168. 1. 254 00-07-b4-00-01—-02 dynamic

DL PC1 IR FF X ARP 175 3R 3R45 M 56 (192. 168. 1. 254) [¥] MAC 4 00-07-b4-00-01-02 T,
W A& 16 GLBP Wi 3 ARP 53K I, BRIk FAN RN MAC WY, T SR 4 28 14T o

[5¢7R Y BRAAIS GLBP {1 4 280~ 7 SR w2 4 i 5 30, W BLAE#R 0 R A ] “glbp 1



load-balancing” iy &, LA FiEIN:
® host-dependent: HRHEANF] FEHLAIVE MAC Hudik b4 T 1 1l
® round-robin: FifJ7, RIBEWIN—C ARP 33K, Aok — MMk
® weighted: HARfEEHASAURLE 22 IC, AU s 18 23 BC R AT e MR o
(5) Y5 KA GLBP ITUARIIRE
e PCl L “arp —a” fr A HiiA 192. 168. 1. 254 [ MAC Hutib )24, Mmi#fe H 2
90 54 2 WA B b A 8 S B e R B o FRATTIX B 192.168.1.254 ¥ MAC Hbdik ok
00-07-b4-00-01-02, MY 3 #3502 R1 7EHE A H -
fE PCl 3% ping 4. 4. 4.4, FFAERL L5CH] g0/0 $: 11, W& PCL (A5 1 -
C:\ >ping -t 4.4.4.4
Reply from 4.4.4.4: bytes=32 time<lms TTL=254
Reply from 4.4.4.4: bytes=32 time<{lms TTL=254
Request timed out.
Request timed out.
Reply from 4.4.4.4: bytes=32 time<lms TTL=254
Reply from 4.4.4.4: bytes=32 time<lms TTL=254
//PTLAE BIE RL #0605, U i a AR DR T e B A, TR AR 52 3R 8T 1 5
Wi o PRl GLBP AMXAT (AT e )y, WA TUARIIAES) . AT LUMEH] “show glbp” v &A%
— FHEZ 00-07-b4-00-01-02 IX A~ MAC [T 13 2 6 H 2%

16.5 ARZT /N
AFA4H T HSRP A VRRP [¥) H (FIFIFEA TAE R . HSRP FT VRRP #B 2 4 T S SE 11T
4, BN B RS A AN, RS RS, e Ry, e s eE e
TAE. GLBP NIAMY EAGT ML ITUAThAE, 0] IR 3P I ThRE . AR 4E T Eq]
FIECE . £ 16-1 2ATHIAKm 2.

#£16-1 AKTEMAIL

4 1EH
standby 1 ip 192.168. 13. 254 JJH HSRP Tfig, JF i E kAU TP Huhik
standby 1 priority 120 Jic B A 1% FH 2% 1) HSRP A 56 2
standby 1 preempt i & HSRP #&
standby 1 timers 3 10 & HSRP 1) HELLO time F/1 HOLD time

standby 1 authentication md5 key—string | Bt B HSRP tAIEZ50D, AF J7 2k MD5

cisco

show standby brief P HSRP [ 1) EL 5 50

standby 1 track Serial0/0/0 30 PRIER s0/0/0 #2H, 44 LRIy, HSRP 4%
FFFAK 30

vrrp 1 ip 192.168. 13. 254 JoH VRRP Thifig, JfucE 4l IP ok

vrrp 1 priority 120 JC B AS B 28 1 VRRP A5 2K

vrrp 1 preempt BiC & VRRP 36,5

vrrp 1 authentication md5 key—string | BCE VRRP JAUEZETE, AHFE 7=k MD5

cisco

track 100  interface  Serial0/0/0 | & X —/NERELHbRS, BEREXN %A s0/0/0




line—protocol

B

vrrp 1 track 100 decrement 30

BRER F bR 100, =4 F bribiiy, Lo gepA%
30

show vrrp brief Y VRRP 11 ZE4E

glbp 1 ip 192.168. 1. 254 JEJH GLBP Ifig, JFBCE REU IP Hukilk
glbp 1 priority 200 W FE AN B 1 25 19 GLBP L5620

glbp 1 preempt fic & GLBP & /5

glbp 1 authentication md5 key-string | Ft'& GLBP IAUE%HE, AIE /5204 MD5

cisco

show glbp

Y F GLBP 1540
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3. XWHE

(1) PER 1. FE M h# R
R1(config)#interface Loopback0
R1(config-if)#ip address 1.1.1.1 255.255.255.0
R1(config-if)#ip ospf network point—to—point
R1(config-if)#interface Serial0/0/0
R1(config-if)#ip address 134.1.1.1 255. 255. 255.0

R1(config-if) #encapsulation frame-relay



Rl (config-if) #frame-relay map ip 134.1.1.3 103 broadcast// i 4kEx A< WLt
Rl (config-if) #frame-relay map ip 134.1.1.4 104 broadcast
R1(config-if)#frame-relay map ip 134.1.1.1 103 //{#if50TLL PING i H &
Rl (config—-if)#no frame-relay inverse—arp [/ AW 4k S ARP fi# KT
R1(config—if)#no shutdown
R1(config)#irouter ospf 1
Rl (config-router)#router-id 1.1.1.1
Rl (config-router)tnetwork 1.1.1.0 0.0.0.255 area 0
Rl (config-router)#network 134.1.1.0 0.0.0. 255 area 0
R1(config-router)#neighbor 134.1.1.3 //F- L 48 OSPF 45 Jiti
R1(config-router)#neighbor 134.1.1.4

(2) DY 2. WE M R3
R3 (config)#interface Loopback0
R3 (config-if)#ip address 3.3.3.3 255.255.255.0
R3(config-if)#ip ospf network point—to—point
R3(config-if)#interface Serial0/0/1
R3 (config-if)#ip address 134.1.1.3 255. 255. 255.0
R3(config-if) #encapsulation frame-relay
R3 (config—-if) #ip ospf priority 0 // HCHE spoke ¥ OSPF 4% L2 A 0
R3(config-if) #frame-relay map ip 134.1.1.1 301 broadcast
R3(config-if) #frame-relay map ip 134.1.1.4 301 broadcast
R3(config-if) #frame-relay map ip 134.1.1.3 301
R3(config-if)#no frame-relay inverse—arp
R3 (config-if)#no shutdown
R3 (config)irouter ospf 1
R3 (config-router) #router-id 3.3.3.3
R3(config-router)#network 3.3.3.0 0.0.0.255 area 0
R3(config-router)#network 134.1.1.0 0.0.0. 255 area 0

(3) DYR3: FUE M A R4
R4 (config)#interface Loopback0
R4 (config-if)#ip address 4.4.4.4 255.255.255.0
R4 (config-if) #ip ospf network point—to—point
R4 (config-if) #interface Serial0/0/1
R4 (config-if)#ip address 134.1.1.4 255.255.255.0
R4 (config-if) #encapsulation frame-relay
R4 (config-if) #ip ospf priority 0
R4 (config-if) frame-relay map ip 134.1.1.1 401 broadcast
R4 (config-if) #frame-relay map ip 134.1.1.3 401 broadcast
R4 (config-if) #frame-relay map ip 134.1.1.4 401
R4 (config—if)#no frame-relay inverse—arp
R4 (config—if)#no shutdown
R4 (config) irouter ospf 1
R4 (config-router) #trouter—id 4.4.4.4
R4 (config-router)t#network 4.4.4.0 0.0.0.255 area 0



R4 (config-router) #network 134.1.1.0 0.0.0. 255 area 0

[ ARZ ]

(1) fEMh 4k 4s 1, OSPF 2 F1HAE IR 45 2578 5 NON. BROADCAST. X P,
OSPF A2 AEMirR 484 11 1 &% Hello AU, DMICICIEE N IRIEARNIAER. nfUF TAEH
“neighbor” 4 KFgEAN &, XK Hello AR A fki%,

(2) NBMA J& T-Z B0 45, BTCAZLHEAT DR 2%, 1T Hello fuifefs 1 Bk, B
7F Hub-and-Spoke Z5fyrr, WAZ¥HIAL T “Hub” i (%% H 2% & DR, fef I 161 i mit 2 s
“Spoke” iz IPLAERICE A 0, 2 AS5 DRIEXS, “Hub” ¥ th#s F ARk DR
A, FIReSs S 2 A IEH .

4. LA
(1) show ip ospf interface
Rl#tshow ip ospf interface s0/0/0
Serial0/0/0 is up, line protocol is up
Internet Address 134.1.1.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type NON_BROADCAST, Cost: 64
/ /¥ VR 45 28210 2l NBMA #5E5X
Transmit Delay is 1 sec, State DR, Priority 1
//H 2 DR, # AR Hh 1
Designated Router (ID) 1.1.1.1, Interface address 134.1.1.1
//DR [¥y 1D A4 1 okl
No backup designated router on this network
/ /AT BDR
Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5
//NBMA KRR, Hello JA#Ih 30 75
oob—resync timeout 120
Hello due in 00:00:22
Index 2/2, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 2, Adjacent neighbor count is 2
Adjacent with neighbor 3.3.3.3
Adjacent with neighbor 4.4.4.4
// 55 ¥t 3% R3 Rl R4 T AT R
Suppress hello for 0 neighbor (s)
(2) show ip route
R3#show ip route ospf
1.0.0.0/24 is subnetted, 1 subnets
0 1.1.1.0 [110/65] via 134.1.1.1, 00:01:47, Serial0/0/0
4.0.0.0/24 is subnetted, 1 subnets
0 4.4.4.0 [110/65] via 134.1.1.4, 00:01:47, Serial0/0/0



MELES R, BIAMLZ “4.4.4.0/24” 46 H I —Bkibhkh “134.1.1.47,
MAZE “134.1.1.17, Freh, 76 R3 1 s0/0/1 M4 B ZiA #1134, 1. 1.4 [f s
“frame-relay map ip 134.1.1.4 301 broadcast”,

(3) show ip ospf neighbor detail

Rl#ishow ip ospf neighbor detail

Neighbor 3.3.3.3, interface address 134.1.1.3

In the area 0 via interface Serial0/0/0

Neighbor priority is 0, State is FULL, 9 state changes

DR is 134.1.1.1 BDR is 0.0.0.0

Poll interval 120

Options is 0x52

LLS Options is 0xl (LR)

Dead timer due in 00:01:53

Neighbor is up for 00:06:54

Index 1/1, retransmission queue length 0, number of retransmission 1

First 0x0(0)/0x0(0) Next 0x0(0)/0x0(0)

Last retransmission scan length is 1, maximum is 1

Last retransmission scan time is 0 msec, maximum is 0 msec
Neighbor 4.4.4.4, interface address 134.1.1.4

In the area 0 via interface Serial0/0/0

Neighbor priority is 0, State is FULL, 9 state changes

DR is 134.1.1.1 BDR is 0.0.0.0

Poll interval 120

Options is 0x52

LLS Options is 0xl (LR)

Dead timer due in 00:01:43

Neighbor is up for 00:06:54

Index 2/2, retransmission queue length 0, number of retransmission 1

First 0x0(0)/0x0(0) Next 0x0(0)/0x0(0)

Last retransmission scan length is 1, maximum is 1

Last retransmission scan time is 0 msec, maximum is 0 msec

PA_E A e W) RTINS SR 4% FTOLSE 280 0. [RIINAS 2416 BDR 24 0. 0. 0.0, IX A2 H]
LAY

17.2 SCEG 2. Wi 4AIREET BMA 21

1. KB/

T AR S ] LR

(1) yirp 4 &R AW &2 broadcast S5 X
(2) BMA BN DR ik 2¢

(3) BMA £~ OSPF f¥)fc & AR

2. P

SR 17-1 iR

3. XWHE

(D ST REBHL R



R1(config)#interface Loopback0
R1(config-if)#ip address 1.1.1.1 255.255.255.0
R1(config-if)#ip ospf network point—to—point
R1(config-if)#interface Serial0/0/0
R1(config-if)#ip address 134.1.1.1 255. 255. 255.0
R1(config-if) #encapsulation frame-relay
Rl (config-if) #frame-relay map ip 134.1.1.3 103 broadcast
R1(config-if) #frame-relay map ip 134.1.1.4 104 broadcast
R1(config-if) #frame-relay map ip 134.1.1.1 103
R1(config—if)#no frame-relay inverse—arp
R1(config-if)#ip ospf network broadcast
R1(config-if)#no shutdown
R1(config)#irouter ospf 1
Rl (config-router)#router-id 1.1.1.1
Rl (config-router)tnetwork 1.1.1.0 0.0.0.255 area 0
Rl (config-router)#network 134.1.1.0 0.0.0. 255 area 0

(2) DY 2. WE M IS R3
R3 (config)#interface Loopback0
R3(config-if)#ip address 3.3.3.3 255.255.255.0
R3(config-if)#ip ospf network point—to—point
R3(config-if)#interface Serial0/0/1
R3 (config-if)#ip address 134.1.1.3 255. 255. 255.0
R3(config-if) #encapsulation frame-relay
R3(config-if) #ip ospf priority 0
R3(config-if) #frame-relay map ip 134.1.1.1 301 broadcast
R3(config-if) #frame-relay map ip 134.1.1.4 301 broadcast
R3(config-if) #frame-relay map ip 134.1.1.3 301
R3(config-if)#no frame-relay inverse—arp
R3(config-if)#ip ospf network broadcast
R3 (config-if)#no shutdown
R3 (config)irouter ospf 1
R3 (config-router) #router-id 3.3.3.3
R3(config-router)#network 3.3.3.0 0.0.0.255 area 0
R3(config-router)#network 134.1.1.0 0.0.0. 255 area 0

(3) DYR 3. PHUE M A4S R4
R4 (config)#interface Loopback0
R4 (config-if)#ip address 4.4.4.4 255.255.255.0
R4 (config-if) #ip ospf network point—to—point
R4 (config-if)#interface Serial0/0/1
R4 (config-if)#ip address 134.1.1.4 255.255.255.0
R4 (config-if) #encapsulation frame-relay
R4 (config-if) #ip ospf priority 0
R4 (config-if) frame-relay map ip 134.1.1.1 401 broadcast
R4 (config-if) #frame-relay map ip 134.1.1.3 401 broadcast



R4 (config-if) #frame-relay map ip 134.1.1.4 401

R4 (config—if)#no frame-relay inverse—arp

R4 (config-if)#ip ospf network broadcast

R4 (config—if) #no shutdown

R4 (config) irouter ospf 1

R4 (config-router)#router-id 4.4.4.4

R4 (config-router) #network 4.4.4.0 0.0.0.255 area 0
R4 (config-router) #network 134.1.1.0 0.0.0. 255 area 0

[HARZ ]

(1) & Hub—and-Spoke &5#gt, BMA tHZ4% ] DR 228, LR T “Hub” i) % s
g DR, St VAR SZE 1 —HF

(2) BMA BEXR, ABJE R A gt Hel lo f g vr F ey,

4. THEK
(1) show ip ospf interface
Rl#tshow ip ospf interface s0/0/0
Serial0/0/0 is up, line protocol is up
Internet Address 134.1.1.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 64
// W%y BROADCAST
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 1.1.1.1, Interface address 134.1.1.1
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
//BMA KRR, Hello JAI 10 F
oob—resync timeout 40
Hello due in 00:00:07
Index 2/2, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 2, Adjacent neighbor count is 2
Adjacent with neighbor 3.3.3.3
Adjacent with neighbor 4.4.4.4
Suppress hello for 0 neighbor (s)
(2) show ip route
R4#tishow ip route ospf
1.0.0.0/24 is subnetted, 1 subnets

0 1.1.1.0 [110/65] via 134.1.1.1, 00:03:19, Serial0/0/1
3.0.0.0/24 is subnetted, 1 subnets
0 3.3.3.0 [110/65] via 134.1.1.3, 00:03:19, Serial0/0/1
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3. XWHE

(1) PER 1. FE M h# R
R1(config)#interface Loopback0
R1(config-if)#ip address 1.1.1.1 255.255.255.0
R1(config-if)#ip ospf network point—to—point
R1(config)#interface Serial0/0/0
R1(config-if)#no ip address
R1(config-if) #encapsulation frame-relay
R1(config—if)#no frame-relay inverse—arp
R1(config—if)#no shutdown
R1(config)#interface Serial0/0/0.1 point—to—point
R1(config—subif)#ip address 13.1.1.1 255. 255. 255.0
R1(config—subif)#frame-relay interface-dlci 103
R1(config)#interface Serial0/0/0.2 point—to—point
R1(config—subif)#ip address 14.1.1.1 255. 255. 255.0
R1 (config—subif)#frame-relay interface-dlci 104
R1(config)#irouter ospf 1
R1(config-router)#router-id 1.1.1.1
R1(config-router)#network 1.1.1.0 0.0.0.255 area 0



Rl (config-router)#network 13.1.1.0 0.0.0. 255 area 0
Rl (config-router)#network 14.1.1.0 0.0.0. 255 area 0
(2) DY 2. WCE M IS R3
R3(config)#interface Serial0/0/1
R3 (config-if)#no ip address
R3(config-if) #encapsulation frame-relay
R3(config-if)#no frame-relay inverse—arp
R3 (config—if)#no shutdown
R3(config)#interface Serial0/0/1.1 point—to—point
R3(config-subif)#ip address 13.1.1.3 255.255.255.0
R3 (config—subif)#frame-relay interface-dlci 301
R3 (config)irouter ospf 1
R3 (config-router) #router-id 3.3.3.3
R3 (config-router)tnetwork 3.3.3.0 0.0.0.255 area 0
R3 (config-router)tnetwork 13.1.1.0 0.0.0. 255 area 0
(3) LI 3. WM Re
R4 (config)#interface Serial0/0/1
R4 (config-if)#no ip address
R4 (config-if) #encapsulation frame-relay
R4 (config—if)#no frame-relay inverse—arp
R4 (config—if)#no shutdown
R4 (config)#interface Serial0/0/1.1 point—to—point
R4 (config—subif)#ip address 14.1.1.4 255. 255.255.0
R4 (config—subif)#frame-relay interface-dlci 401
R4 (config) irouter ospf 1
R4 (config-router) #router-id 4.4.4.4
R4 (config-router)#network 4.4.4.0 0.0.0.255 area 0
R4 (config-router)#network 14.1.1.0 0.0.0. 255 area 0
4. RI0 R
(1) show ip ospf interface
Rl#tshow ip ospf interface s0/0/0.1
Serial0/0/0.1 is up, line protocol is up
Internet Address 13.1.1.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT TO POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
//POINT_TO_POINT #5:0F, Hello & 10 F5
oob—resync timeout 40
Hello due in 00:00:09
Index 2/2, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 4 msec

Neighbor Count is 1, Adjacent neighbor count is 1



Adjacent with neighbor 3.3.3.3
Suppress hello for 0 neighbor (s)
(2) show ip ospf neighbor detail
Rl#show ip ospf neighbor detail
Neighbor 4.4.4.4, interface address 14.1.1.4
In the area 0 via interface Serial0/0/0.2
Neighbor priority is 0, State is FULL, 6 state changes
DR is 0.0.0.0 BDR is 0.0.0.0
Options is 0xb2
LLS Options is 0xl (LR)
Dead timer due in 00:00:34
Neighbor is up for 00:07:21
Index 2/2, retransmission queue length 0, number of retransmission 1
First 0x0(0)/0x0(0) Next 0x0(0)/0x0(0)
Last retransmission scan length is 1, maximum is 1
Last retransmission scan time is 0 msec, maximum is 0 msec
Neighbor 3.3.3.3, interface address 13.1.1.3
In the area 0 via interface Serial0/0/0.1
Neighbor priority is 0, State is FULL, 6 state changes
DR is 0.0.0.0 BDR is 0.0.0.0
Options is 0x52
LLS Options is 0xl (LR)
Dead timer due in 00:00:32
Neighbor is up for 00:08:51
Index 1/1, retransmission queue length 0, number of retransmission 1
First 0x0(0)/0x0(0) Next 0x0(0)/0x0(0)
Last retransmission scan length is 1, maximum is 1

Last retransmission scan time is 0 msec, maximum is 0 msec

DL 2 s s R B AN T 120 501 55 % 1l 2% RS AT R4 g7 AR E R .
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3. XL

(1) PER 1. FE Hh# R
R1(config)#interface Serial0/0/0
R1(config-if)#no ip address
R1(config-if) #encapsulation frame-relay
R1(config—if)#no frame-relay inverse—arp
R1(config—if)#no shutdown
R1(config)#interface Serial0/0/0.1 multipoint
R1(config—subif)#ip address 134.1.1.1 255.255. 255.0
R1(config—-subif)#ip ospf network point—to—multipoint
R1(config-subif)#frame-relay map ip 134.1.1.3 103 broadcast
R1(config-subif)#frame-relay map ip 134.1.1.4 104 broadcast
R1(config—-subif)#no frame-relay inverse—arp
R1(config)#irouter ospf 1

R1(config-router)#router-id 1.1.1.1
R1(config-router)#network 1.1.1.0 0.0.0.255 area 0

R1 (config-router) #network 134.1.1.0 0.0.0. 255 area 0

(2) DUR2: WO H#E R3

R3(config)#interface Serial0/0/1

R3(config-if)#ip address 134.1.1.3 255.255.255.0
R3(config-if) #encapsulation frame-relay

R3(config-if) #ip ospf network point—to—multipoint
R3(config-if) #frame-relay map ip 134.1.1.1 301 broadcast
R3(config-if)#no frame-relay inverse—arp

R3 (config—if)#no shutdown

R3 (config)irouter ospf 1



R3 (config-router)frouter—-id 3.3.3.3

R3 (config-router)tnetwork 3.3.3.0 0.0.0.255 area 0

R3 (config-router)tnetwork 134.1.1.0 0.0.0.255 area 0
(3) 3. WE s Re

R3(config)#interface Serial0/0/1

R3(config-if)#ip address 134.1.1.4 255.255.255.0

R3(config-if) #encapsulation frame-relay

R3(config-if) #ip ospf network point—to—multipoint

R3(config-if) #frame-relay map ip 134.1.1.1 401 broadcast

R3(config—if)#no frame-relay inverse—arp

R3 (config—if)#no shutdown

R3 (config)irouter ospf 1

R3 (config-router)#router-id 4.4.4.4

R3 (config-router)tnetwork 4.4.4.0 0.0.0.255 area 0

R3 (config-router)tnetwork 134.1.1.0 0.0.0.255 area 0

4. RIEIR

(1) show ip ospf interface
Rl#tshow ip ospf interface s0/0/0.1
Serial0/0/0.1 is up, line protocol is up

Internet Address 134.1.1.1/24, Area 0

Process ID 1, Router ID 1.1.1.1, Network Type POINT TO MULTIPOINT, Cost:

Transmit Delay is 1 sec, State POINT TO MULTIPOINT,
Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5
// POINT_TO_MULTIPOINT BExUF, Hello 12 30 Fb
oob—resync timeout 120
Hello due in 00:00:00
Index 2/2, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 2, Adjacent neighbor count is 2
Adjacent with neighbor 4.4.4.4
Adjacent with neighbor 3.3.3.3
Suppress hello for 0 neighbor (s)
(2) show ip route
Rl#show ip route ospf
3.0.0.0/32 is subnetted, 1 subnets

0 3.3.3.3 [110/65] via 134.1.1.3, 00:02:11, Serial0/0/0.1
4.0.0.0/32 is subnetted, 1 subnets

0 4.4.4.4 [110/65] via 134.1.1.4, 00:02:11, Serial0/0/0.1
134.1.0.0/16 is variably subnetted, 3 subnets, 2 masks

0 134.1.1.4/32 [110/64] via 134.1.1.4, 00:02:11, Serial0/0/0.1

0 134.1.1.3/32 [110/64] via 134.1.1.3, 00:02:11, Serial0/0/0.1

64



R3#show ip route ospf
1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 134.1.1.1, 00:03:41, Serial0/0/1
4.0.0.0/32 is subnetted, 1 subnets

0 4.4.4.4 [110/129] via 134.1.1.1, 00:03:41, Serial0/0/1
134.1.0.0/16 is variably subnetted, 3 subnets, 2 masks

0 134.1.1.4/32 [110/128] via 134.1.1.1, 00:03:41, Serial0/0/1

0 134.1.1.1/32 [110/64] via 134.1.1.1, 00:03:41, Serial0/0/1
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192.168.12.0/24 192.168.23.0/24 192.168.34.0/24

Lo0:1.1.1.1:24 Lo0:2.2.2.2/24

'
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Kl 18-2 £ X1 OSPF HEASC &
Pic B SR FH A [ U R S X8 0 (1) J5U ) o 2% el 2% R4 (3R [R19% UANTE OSPF iR rhid
T AT i N OSPF 4%,
3. XKL
(1) PER 1. FE Hh# R
Rl (config)#trouter ospf 1
R1(config-router)#router-id 1.1.1.1
R1(config-router)#network 1.1.1.0 255.255.255.0 area 1
R1 (config-router)#network 192.168.12.0 255. 255.255.0 area 1
(2) DUR 2. WCHE I H#E R2
R2 (config) irouter ospf 1
R2 (config-router) #router—-id 2.2.2.2
R2 (config-router) #network 192.168.12.0 255. 255.255.0 area 1
R2 (config-router)#network 192.168.23.0 255. 255.255.0 area 0
R2 (config-router) #network 2.2.2.0 255.255.255.0 area 0
(3) 3. WA RS
R3 (config)irouter ospf 1
R3 (config-router)f#router—-id 3.3.3.3
R3 (config-router)#network 192. 168.23.0 255.255.255.0 area 0
R3 (config-router)#network 192. 168.34.0 255.255.255.0 area 2
R3 (config-router)#network 3.3.3.0 255.255.255.0 area 0
(4) DYR 4. WE A R4
R4 (config) irouter ospf 1
R4 (config-router)#router-id 4.4.4.4
R4 (config-router)#network 192.168.34.0 0.0.0. 255 area 2
R4 (config-router)#iredistribute connected subnets
/4 B %t Sy AT 2] OSPF W2, FE 431 (1) PN 454 i 1T 1R 3739 PR AR A 41
4. SLIEAR
(1) show ip route
R2#show ip route ospf

1.0.0.0/24 is subnetted, 1 subnets

0 1.1.1.0 [110/65] via 192.168.12.1, 00:04:36, Serial0/0/0
3.0.0.0/24 is subnetted, 1 subnets
0 3.3.3.0 [110/65] via 192.168.23.3, 00:02:46, Serial0/0/1

4.0.0.0/24 is subnetted, 1 subnets
0 E2 4.4.4.0 [110/20] via 192.168.23.3, 00:02:22, Serial0/0/1



0 IA 192.168.34.0/24 [110/128] via 192.168.23.3, 00:02:46, Serial0/0/1

DL _F-fr 2R B i A R2 % el R DXy s el 1. 1. 1,07 AT “3.3.3.07, XA
DX S ) PR % 192, 168. 34. 07, 3BT AR I % i “4. 4. 4. 070 X e A AfE R4 FEE
R AT, 2k TH1E B RGN

[HARZE ]

OSPF FAMEREE i3 Ay SR 1 (FEBK IR P AR “E1” o) FIRAY 2 (ER ik
RIS “E2” R BATITHSL AR % b B2 B AR 1) 7 XA ]«

@© KA1 (B :AMBERAR A + Hs G 1 OSPF I 2% Jir 0 453 I B AR

@ KA 2 (E2) :AMEEARNA, B ASBR bIERE K E .

LRSI ] DL “metric—type” SR E A RA 1 8L 2, U n] LUl “metric”
SRR E MR EAR A, BRIAK 200 TRTHIR 2 — AN FLAR1 541

R4 (config-router)#iredistribute connected subnets metric 50 metric—type 1

W7ER2 1T “4.4.4.07 k4 H S B

0 E1 4.4.4.0 [110/178] via 192.168.23.3, 00:01:27, Serial0/0/1

(2) show ip ospf database
Rl#ishow ip ospf database

OSPF Router with ID (1.1.1.1) (Process ID 1)

Router Link States (Area 1) //[Xiaf 1 2878 1 1) LSA

Link ID ADV Router Age Seq# Checksum Link count
1.1.1.1 1.1.1.1 595 0x80000007 0x00AOED 3
2.2.2.2 2.2.2.2 459 0x80000004 0x002E71 2

Summary Net Link States (Area 1) //IX¥ 1 287 3 f) LSA

Link ID ADV Router Age Seq# Checksum
2.2.2.0 2.2.2.2 459 0x80000002 0x000D20
3.3.3.0 2.2.2.2 459 0x80000002 0x006B7E
192. 168. 23.0 2.2.2.2 459 0x80000002 0x001E55
192. 168. 34. 0 2.2.2.2 459 0x80000002 0x002701

Summary ASB Link States (Area 1) //[XI 1 255 4 (1) LSA

Link ID ADV Router Age Seq# Checksum
4.4.4.4 2.2.2.2 459 0x80000002 0x008919

Type-5 AS External Link States//Z&% 5 1] LSA

Link ID ADV Router Age Seq# Checksum Tag
4.4.4.0 4.4.4.4 349 0x80000003 0x008460 0



R2#show ip ospf database

OSPF Router with ID (2.2.2.2) (Process ID 1)

Router Link States (Area 0)//IX¥ 0 25%4 1 1) LSA

Link ID ADV Router Age Seq# Checksum Link count
2.2.2.2 2.2.2.2 1712 0x80000004 0x006208 3
3.3.3.3 3.3.3.3 1677 0x80000004 0x00F56C 3

Summary Net Link States (Area 0) //IX1 0 287 3 f) LSA

Link ID ADV Router Age Seq# Checksum
I.LI.1.0 2.2.2.2 1785 0x80000001 0x00B53B
192.168. 12.0 2.2.2.2 1785 0x80000001 0x0099E5
192. 168.34.0 3.3.3.3 1673 0x80000001 0x0088DC

Summary ASB Link States (Area 0) //[X1 0 25% 4 1) LSA

Link ID ADV Router Age Seq# Checksum
4.4.4.4 3.3.3.3 1652 0x80000001 0xO0EAF4

Router Link States (Area 1) //IXI& 1 2574 1 ) LSA

Link ID ADV Router Age Seq# Checksum Link count
1.1.1.1 1.1.1.1 1794 0x80000006 0x00A2EC 3
2.2.2.2 2.2.2.2 1786 0x80000003 0x003070 2

Summary Net Link States (Area 1) //IX¥ 1 287 3 f) LSA

Link ID ADV Router Age Seq# Checksum
2.2.2.0 2.2.2.2 1782 0x80000001 0x000F1F
3.3.3.0 2.2.2.2 1698 0x80000001 0x006D7D
192. 168.23.0 2.2.2.2 1738 0x80000001 0x002054
192. 168.34.0 2.2.2.2 1672 0x80000001 0x0029FF

Summary ASB Link States (Area 1) //[XI 1 255 4 1) LSA

Link ID ADV Router Age Seq# Checksum
4.4.4.4 2.2.2.2 1653 0x80000001 0x008B18

Type—5 AS External Link States// 287 5 [ LSA

Link ID ADV Router Age Seq# Checksum Tag



4.4.4.0 4.4.4.4 203 0x80000002 0x00865F 0

DL A4S A S T 1A LSA 2870 1, LSA 287 3. LSA 8/ 4, LSA KA 5 Rk
H:ufp.,u, DL X3 0 ff) LSA 2780 1, LSA 2874 3, LSA 257 4 B CIRAAE B [FINE 2 %

#% R1RITR2 (DX 3k 1 10 B B R A B0 R 58 A AR ] o

[HARZ ]

O AH[FIRXIEPA  i ph o LA AH R A B RS E i 2, LR A R % 1 ) i s A7 A [l 5

@ fir% “show ip ospf database” JIT {7 ) A A FFEAN L Hidls 7 i A7 it (1 9% T-BE 4% LSA
A BN, A LSA BISKERE B 256 LSA AR E, &2 5 e A IR 2
¥, 1 “show ip ospf database router”, 45RE/RUITF:

Rl#show ip ospf database router

OSPF Router with ID (1.1.1.1) (Process ID 1)

Router Link States (Area 1)

LS age: 1355

Options: (No TOS-capability, DC)
LS Type: Router Links

Link State ID: 1.1.1.1
Advertising Router: 1.1.1.1

LS Seq Number: 80000008
Checksum: 0x9EEE

Length: 60

Number of Links: 3

Link connected to: a Stub Network
(Link ID) Network/subnet number: 1.1.1.0
(Link Data) Network Mask: 255.255. 255. 0
Number of TOS metrics: 0
TOS 0 Metrics: 1

Link connected to: another Router (point-to—point)
(Link ID) Neighboring Router ID: 2.2.2.2
(Link Data) Router Interface address: 192.168.12.1
Number of TOS metrics: 0
TOS 0 Metrics: 64

Link connected to: a Stub Network
(Link ID) Network/subnet number: 192.168.12.0
(Link Data) Network Mask: 255.255. 255. 0
Number of TOS metrics: 0
TOS 0 Metrics: 64



Routing Bit Set on this LSA

LS age: 1267

Options: (No TOS-capability, DC)
LS Type: Router Links

Link State ID: 2.2.2.2
Advertising Router: 2.2.2.2

LS Seq Number: 80000005
Checksum: 0x2C72

Length: 48

Area Border Router

Number of Links: 2

Link connected to: another Router (point—to-point)
(Link ID) Neighboring Router ID: 1.1.1.1
(Link Data) Router Interface address: 192.168.12.2
Number of TOS metrics: 0
TOS 0 Metrics: 64

Link connected to: a Stub Network
(Link ID) Network/subnet number: 192.168.12.0
(Link Data) Network Mask: 255.255. 255. 0
Number of TOS metrics: 0
TOS 0 Metrics: 64
DAL o i b s RTZE DI 11 LSA A 1 Ak s .
(3) show ip ospf
R4#tshow ip ospf 1
Routing Process “ospf 1”7 with ID 4.4.4.4
Supports only single TOS(T0SO) routes
Supports opaque LSA
Supports Link-local Signaling (LLS)
It is an autonomous system boundary router

Redistributing External Routes from,

PLEAE BRI th 4% R4 /&% ASBR.
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i A S T LA SR

(1) B VR H

(2) DX % 1L

(3) A IR B Ge s di
2. XEHAD



ARSI R AN SR I B 18-3 P

Lo0:1.1.4.1124
Lo0:4.4.0.424
Lo1:1.1.5.1124
Lo2:1.1.6.1/24 192.168.12.024 192.168.23.0/24 192.168.34.0/24 L0 144414124
Lo3:1.1.7.1/24 Lo2:4.4.2.4/24
LNy My U B
=T e, 00222220, - mme o 1005333024 Lo3:4.4.3.4124
pr St 1111 11 208 SO0 o0 @ 3 ,
' 2 2 50.-'0.-'?—@' -
- Areatl  _-- ~.._ Areao -?F,, s0/0/0
o Rz R3 RIPv2 R4

K 18-3 OSPF F Ty i
% %8 R1. R2 Fil R3 2 [aJia4T OSPF, 8% 8% R3 FI1 R4 2 [Alia4T RIPv2, #Hi#s R1 LY

ANFR IR U A AR s R2 AR I i R v 15 B e R4 _E AR DS FR B9 F
FEB 4% RS ARSI i B EAS (o oh T i s R3S AL FRK s, P A58 BN 1) 53

Ao

3. XL

(1) PER 1. FE M h# R

R1(config)#irouter ospf 1

R1 (config-router)#router-id 1.1.1.1

R1(config-—router)#network 1.1.4.0 255.255.252.0 area 1

R1 (config-router)#network 192.168.12.0 255. 255.255.0 area 1

(2) DUR 2. WCHE I H#E R2

R2 (config) irouter ospf 1

R2 (config-router) #router—-id 2.2.2.2

R2 (config-router) #network 192.168.12.0 255. 255.255.0 area 1

R2 (config-router)#network 192.168.23.0 255. 255.255.0 area 0

R2 (config-router) #network 2.2.2.0 255.255.255.0 area 0

R2 (config-router)#tarea 1 range 1.1.4.0 255.255.252.0 //Fc & X hk[a) 4% (YL &
(3) 3. WA HAE RS

R3 (config)irouter ospf 1

R3 (config-router)frouter—-id 3.3.3.3

R3 (config-router)tnetwork 3.3.3.0 0.0.0.255 area 0

R3 (config-router)#network 192.168.23.0 0.0.0.255 area 0

R3 (config-router)#tsummary—address 4.4.0.0 255.255.252.0

//BLE AN B8 R G LR

R3 (config-router)#iredistribute rip subnets //¥f RIP I Hi#4>4ii £l OSPF

R3 (config) #router rip

R3 (config-router)#version 2

R3 (config-router)#no auto—summary

R3 (config-router) #network 192.168. 34.0

R3 (config-router) #redistribute ospf 1 metric 2 //¥ OSPF %t &A1 £l RIP
(4) DYR 4. WOE A R4

R4 (config) #router rip



R4 (config-router)#tversion 2

R4 (config-router)#no auto—summary

R4 (config-router) #network 4.0.0.0

R4 (config-router) #network 192.168.34.0

[EARE ]
(1) DXk a) s vl S 020 4F ABR |58k,
(2) AMEB Y S A Z5AE ASBR _E 58k

4. LG ER
(1) fER2 LAFEKER, Wonnr:

R2#show ip route ospf

1.0.0.0/8 is variably subnetted, 5 subnets, 3 masks
1.1.5.1/32 [110/65] via 192.168.12.1, 00:17:16, Serial0/0/0
1.1.4.0/24 [110/65] via 192.168.12.1, 00:17:16, Serial0/0/0
1.1.4.0/22 is a summary, 00:17:16, NullO
1.1.7.1/32 [110/65] via 192.168.12.1, 00:17:16, Serial0/0/0
1.1.6.1/32 [110/65] via 192.168.12.1, 00:17:16, Serial0/0/0

SO O O o O

3.0.0.0/24 is subnetted, 1 subnets
0 3.3.3.0 [110/65] via 192.168.23.3, 00:12:14, Serial0/0/1
4.0.0.0/22 is subnetted, 1 subnets
0 E2 4.4.0.0 [110/20] via 192.168.23.3, 00:11:09, Serial0/0/1
0 E2 192.168.34.0/24 [110/20] via 192.168.23.3, 00:12:15, Serial0/0/1
LB 2R BT R2 36 R AR DY 25 PR P12 T PR % Ve i, 07 76— 4548 1) Nul10 FR 8% i1 5
[ IS WA 20 B b 4% R3S A% eh, PR R S F A HE SR I AN B ey, i BARR (i ARAS Sk “0 B2,
(2) fER3 EAFHMER, Bolih:

R3#show ip route ospf

0 TA 192.168.12.0/24 [110/128] via 192.168.23.2, 00:23:20, Serial0/0/1
1.0.0.0/22 is subnetted, 1 subnets

0 IA 1.1.4.0 [110/129] via 192.168.23.2, 00:23:20, Serial0/0/1
2.0.0.0/24 is subnetted, 1 subnets

0 2.2.2.0 [110/65] via 192.168.23.2, 00:23:20, Serial0/0/1
4.0.0.0/8 is variably subnetted, 5 subnets, 2 masks
0 4.4.0.0/22 is a summary, 00:20:29, NullO

DL %t 2 B RS GHIY 46 BR A4 1) RIP B el SUn, 2374k — 453817 Nullo %
[ I SO 26 % ph 2 R2 VR B, el TR DX ) s v s, BT AR ARG “0 TA”,

18.3.2 3045 3: OSPF AP XFT LR B X

1. 5K HAY
A S T L4
(1) AR A F



(2) ARATXIBRFAE

(3) SEAARNTX I RFAE

(4) R X3k e i

(5) SEAARNTX Ik AL E

2. KRN
ASER I A RN ] 184 Fro

14216812024 15216823024 19216534024

Lot 444424

- 2 2 RLl A
R'I/' R2 R3 /' R4

FEEM AEFNER

18-4 OSPF K17 DX dak i &
SIS AR A% R2 AR 0 0 AT XA 7 s OSPR X, ki 5 2K
LSA. DI 1 e AR I, K DX 2 T B 58 A R T X da

3. XWHE

(1) PER 1. FE Hha R
R1(config)#irouter ospf 1
R1(config-router)#router-id 1.1.1.1
R1(config-router)#network 1.1.1.0 255.255.255.0 area 1
R1 (config-router)#network 192.168.12.0 255. 255.255.0 area 1
R1(config-router)#area 1 stub // FEX I 1 P B BA T X 35

(2) DUR 2. WOHE M H#E R2
R2 (config) irouter ospf 1
R2 (config-router) #router—-id 2.2.2.2
R2 (config-router) #network 192.168.12.0 255. 255. 255.0 area 1
R2 (config-router)#network 192.168.23.0 255. 255.255.0 area 0
R2 (config-router) #redistribute connected subnets //¥ E.i% 443k OSPF [X ik
R2 (config-router) #tarea 1 stub

(3) 3. WA RS
R3 (config)irouter ospf 1
R3 (config-router)frouter—-id 3.3.3.3
R3 (config-router)tnetwork 3.3.3.0 0.0.0.255 area 0
R3 (config-router)#network 192.168.23.0 0.0.0.255 area 0
R3 (config-router)tnetwork 192.168.34.0 0.0.0.255 area 2
R3 (config-router)#tarea 2 stub no—summary// FEIX Ik 2 i E B 5E 4 A T X dik

[EARZE ]
“no—summary ” BH 11 DX 38 [R] 1 % gk AR X 4k, BT RAnY 5E 4 oK X . RS AE ABR
LR HASERI,



(4) BB 4. FEK S R4

R4 (config) irouter ospf 1

R4 (config-router)#router-id 4.4.4.4

R4 (config-router)#network 4.4.4.0 0.0.0.255 area 2

R4 (config-router)#network 192.168.34.0 0.0.0. 255 area 2
R4 (config-router) #tarea 2 stub

[BRE ]

ARTMISE A AT DI BB AL R 46T
(1) BN

(2) DXIANT EA O e i PR X
(3) X4k ¥EA ASBR;

(4) DXBANE T DXk

4. LIG R
(1) fER1 E&AFEKER, W

Rl#show ip route ospf

3.0.0.0/24 is subnetted, 1 subnets
0 IA 3.3.3.0 [110/129] via 192.168.12.2, 00:12:29, Serial0/0/0
4.0.0.0/32 is subnetted, 1 subnets
0 IA 4.4.4.4 [110/193] via 192.168.12.2, 00:12:29, Serial0/0/0
0 TA 192.168.23.0/24 [110/128] via 192.168.12.2, 00:12:29, Serial0/0/0
0 TA 192.168.34.0/24 [110/192] via 192.168.12.2, 00:12:29, Serial0/0/0
0*IA 0.0.0.0/0 [110/65] via 192.168.12.2, 00:12:29, Serial0/0/0
DAL FR % Y 2R W R2 T 201 0 SRR (B3 10 AR i eh R38R R e 3 b B, 1 WDOR
TDCEAEWCER AL 5 1) LSA, Bt /AN s[RI ORI XAk 1 1) ABR R2 3 ) i X4 A
&4 0..0.0.0/0 FIBRIASK s R X AT AR W X 3] i 1
(2) {ER4 EAEFHMER, Bl
R4#ishow ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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, 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 192.168.34.3 to network 0.0.0.0
4.0.0.0/24 is subnetted, 1 subnets

C 4.4.4.0 is directly connected, Loopback0
C 192. 168.34.0/24 is directly connected, Serial0/0/0



0%TA 0.0.0.0/0 [110/65] via 192.168.34.3, 00:24:26, Serial0/0/0

DA Bt G WIAE S8 R X0 2ty R4 el R b B T BRI S e e, A AR
W AR, UE W 58 AR DR AN RR WA S 8 rh A0 DIl o) iy, A7 DX A PR B e A — 4%
ABR [i1) 1% DX 3 A PRI ER DA

18.3.3 SCI& 4. OSPF NSSA [Xig

1. KB
T AR S ] LR

(1) NSSA FIHF4E

(2) NSSA Ffjfc &

(3) NSSA F= A= BRI 1 792
2. KRN
ARSI PR A A W ] 18-5 P o

192.168.12.0/24 192.168.23.0/24 192.168.34.0/24
Lod:1.1.1.1/24 Lo0:2.2.2.2/24 Lo0:3.3.3.324 Lo0:4.4.4.424

_____ e

S0000 g g
5010/ 001 g0/ _
- 2 2

_ Areat .- - Aread 'S,J‘

R"I/ R2 R3 RIPVZ R4

NSSAELE;

18-5 OSPF NSSA [X s} il &
ARSI AR thay R1 G IR0 0 DLE 0 A 7 2NN OSPE X3k,  FHREGHIE 5 2K
LSA 7F NSSA X 5k i) 4% 326 /7 K
3. XKL
(1) PER 1. FE M h# R
R1(config)#tirouter ospf 1
R1 (config-router)#router-id 1.1.1.1
R1 (config-router)#network 192.168.12.0 255. 255.255.0 area 1
Rl (config-router)#redistribute connected subnets
R1(config-router)#area 1 nssa / /P 1 IR A NSSA
(2) DUR 2. WCE M H#E R2
R2 (config) irouter ospf 1
R2 (config-router) #router—-id 2.2.2.2
R2 (config-router) #network 192.168.12.0 255. 255.255.0 area 1
R2 (config-router)#network 192.168.23.0 255. 255.255.0 area 0
R2 (config-router) #network 2.2.2.0 255.255.255.0 area 0
R2 (config-router)#area 1 nssa
(3) 3. WA RS
R3 (config)irouter ospf 1
R3 (config-router)#router—-id 3.3.3.3
R3 (config-router)tnetwork 3.3.3.0 0.0.0.255 area 0
R3 (config-router)#network 192.168.23.0 0.0.0.255 area 0



R3 (config-router)#redistribute rip subnets //Ff RIP % T4 4ii #1] OSPF [X %,

R3 (config) #router rip

R3 (config-router)#tversion 2

R3 (config-router)#no auto—summary

R3 (config-router) #network 192.168.34.0

R3(config-router)#redistribute ospf 1 metric 2
(4) BB 4. FEK S R4

R4 (config) #router rip

R4 (config-router)#tversion 2

R4 (config-router)#no auto—summary

R4 (config-router) #network 4.0.0.0

R4 (config-router) #network 192.168. 34.0

4. SLIEAR

(1 fERI EAFEIER, BoninT:

Rl#show ip route ospf

2.0.0.0/24 is subnetted, 1 subnets
0 IA 2.2.2.0 [110/65] via 192.168.12.2, 00:06:11, Serial0/0/0
3.0.0.0/24 is subnetted, 1 subnets
0 IA 3.3.3.0 [110/129] via 192.168.12.2, 00:06:11, Serial0/0/0
0 TA 192.168.23.0/24 [110/128] via 192.168.12.2, 00:06:11, Serial0/0/0
DA b ()it 2 BF DX sl () £ % 1 2 ) LR N 21 NSSA X s AH& 7R R (1 e b s
HHIRAE R340 RIP HE A3 A HE R (1) 8% £h, DRLH UG LSA S84 5 AN R K B ANBELE NSSA [X 15,
T, ABR A HEJJHERAY 5 1) LSA B peEAL 7 () LSA.

[ERE 5]
U SRANAEAE NSSA DIt H B DX 45k 9] £ % £, JUU £ ABR it e s _EISC # NSSA DI n
“no—summary” ZH(HI T, X ABR th4x A5 NSSA IXEIEAN—4% “0 TA” [IERIAEE 1,
K&k
R2 (config-router)#area 1 nssa no—summary
R PRI R
Rl#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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, 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 192.168.12.2 to network 0.0.0.0

C 192.168.12.0/24 is directly connected, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets



C 1.1.1.0 is directly connected, Loopback0
0*IA 0.0.0.0/0 [110/65] via 192.168.12.2, 00:00:32, Serial0/0/0
AR, WURAEER A R2 BCE NSSA BWHEAT I “no—summary” ZH(, TSN H &
R1SKHE, RIP #82 (R chEANRTIR IR, O T Aol i, BRATIAERS hids R2 LWL NSSA [X 3K
BN I “default—-information—originate” ZE(RIW], MHS ABR 2% 8% R2 £ [n) NSSA [X 1%,
A% “0 N2” HIBRIAEG Y, BCE QR
R2 (config-router)tarea 1 nssa default—information—originate
Rl#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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, 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 192.168.12.2 to network 0.0.0.0

2.0.0.0/24 is subnetted, 1 subnets
0 IA 2.2.2.0 [110/65] via 192.168.12.2, 00:01:57, Serial0/0/0
3.0.0.0/24 is subnetted, 1 subnets
0 IA 3.3.3.0 [110/129] via 192.168.12.2, 00:01:57, Serial0/0/0
0 TA 192.168.23.0/24 [110/128] via 192.168.12.2, 00:01:57, Serial0/0/0
0%N2 0.0.0.0/0 [110/1] via 192.168.12.2, 00:01:49, Serial0/0/0
WIRALE R2 BeE NSSA B “no—summary” Z3f1 “default—information—originate”
SHHI,  WE P
R2 (config-router)tarea 1 nssa default-information—originate no—summary
WU RT s R R
Rl#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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, 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 192.168.12.2 to network 0.0.0.0

C 192.168.12.0/24 is directly connected, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0

0%IA 0.0.0.0/0 [110/65] via 192.168.12.2, 00:00:20, Serial0/0/0

DA Lf i 2] “0 TA” Mg AT “0 N27 Bkl



(2) fER2 FEFEHEEL, DoRuF:

R2#show ip route ospf

1.0.0.0/24 is subnetted

0 N2

3.0.0.0/24 is subnetted

0

4.0.0.0/24 is subnetted
4.4.4.0 [110/20] via 192.168.23.3, 00:04:11, Serial0/0/1

0 E2

1 subnets

1.1.1.0 [110/20] via 192.168.12.1, 00:04:11, Serial0/0/0

1 subnets

3.3.3.0 [110/65] via 192.168.23.3, 00:04:11, Serial0/0/1

1 subnets

0 E2 192.168.34.0/24 [110/20] via 192.168.23.3, 00:04:11, Serial0/0/1
DL Fr H 2 B NSSA DX % AR S  “0 N2” 5”7 0 N17 .

(3) fER2 EEFEHINE, ToruF:

R2#show ip ospf database

Link ID
2.2.2.2
3.3.3.3

Link ID

192. 168.

Link ID
1.1.1.1
2.2.2.2

Link ID
0.0.0.0

Link ID
0.0.0.0
1.1.1.0

12.0

Router Link States (Area 0)

ADV Router
2.2.2.2
3.3.3.3

OSPF Router with ID (2.2.2.2)

Age
89
85

(Process ID 1)

Seq# Checksum Link count
0x80000014 0x004810 3
0x8000000C 0x005BFD 3

Summary Net Link States (Area 0)

ADV Router
2.2.2.2

Router Link States (Area 1)

ADV Router
1.1.1. 1
2.2.2.2

Age
89

Age
16
89

Seq# Checksum
0x8000000A 0x0087EE

Seq# Checksum Link count
0x80000009 0x002D6B 2
0x80000010 0x00C1C9 2

Summary Net Link States (Area 1)

ADV Router
2.2.2.2

Age
419

Seq# Checksum
0x80000001 0x00FC31

Type—7 AS External Link States (Area 1)

ADV Router
2.2.2.2
1.1.1.1

Age
657
275

Seqit Checksum Tag
0x80000001 0x00B978 0
0x80000002 0x00E92E 0



Type—5 AS External Link States

Link ID ADV Router Age Seqit Checksum Tag
1.1.1.0 2.2.2.2 90 0x80000002 0x0060BD 0
4.4.4.0 3.3.3.3 1863 0x80000001 0x0O0FC8B 0
192. 168. 34. 0 3.3.3.3 87 0x80000002 0x0062A5 0

I S R R0, b g% R2 B 7 B LSA B 5 ) LSA, I H 4k 4l M 2%

T HCR S 8 R3S

Ui,

18.

18.4 OSPF [E4E&

SR I 1, BT B 7 T SIS S I 5 3 IR A 0
AEBCPTFIAUL T AL R BB A U

4.1 3255 5. FELHXIE 0 B EHER

1. LW B

T A W] L AR

(1) AHELEXIR 0 fe ik ()45 4T
(2) HEHEH L E

2. KIGHAD
KSR AR an ] 18-6 Fo

192.168.12.0/24 192.168.23.0/24 192.168.34.0/24
Lo0:4.4.4.4i24

Lo0:1.1.1.124 _____ . LoD:2.22224-----—-__L00:3.3.3.324 ____o--en .. .

- o s0/0/0 sl]-fl-’i:r . - <0/0/1 - "E; Aread =i

Kl 18-6 ANIEZEIX 4k 0 FE 4

ASER A X3 1 A e X
3. XKL
(1) PER 1. FE Hh# R
R1(config)#irouter ospf 1
R1(config-router)#router-id 1.1.1.1
R1(config-router)#network 1.1.1.0 0.0.0.255 area 0
R1 (config-router)#network 192.168.12.0 0.0.0.255 area 0
(2) DUR2: WOE M % R2
R2 (config) irouter ospf 1
R2 (config-router) #router—-id 2.2.2.2
R2 (config-router)tnetwork 2.2.2.0 0.0.0.255 area 0



R2 (config-router) #network 192.168.12.0 0.0.0.255 area 0
R2 (config-router) #network 192.168.23.0 0.0.0.255 area 1
R2(config-router)tarea 1 virtual-link 3.3.3.3 //HC&E MEEERS

[ERE 5]
PiC L R e PRI i, “virtual-link” J5— € ZEHARX 7 % s 1D,

(3) 3. WA RS
R3 (config)#irouter ospf 1
R3 (config-router) #router-id 3.3.3.3
R3 (config-router)tnetwork 3.3.3.0 0.0.0.255 area 0
R3 (config-router)tnetwork 192.168.23.0 0.0.0.255 area 1
R3 (config-router)#network 192.168.34.0 0.0.0.255 area 0
R3 (config-router)#area 1 virtual-link 2.2.2.2
(4) DY 4. FUE LA R4
R4 (config) irouter ospf 1
R4 (config-router) #router—id 4.4.4.4
R4 (config-router) #network 4.4.4.0 0.0.0.255 area 0
R4 (config-router)#network 192.168.34.0 0.0.0.255 area 0
4. LA
(1) show ip route

Rl#show ip route ospf

2.0.0.0/24 is subnetted, 1 subnets

0 2.2.2.0 [110/65] via 192.168.12.2, 00:04:42, Serial0/0/0
3.0.0.0/24 is subnetted, 1 subnets

0 3.3.3.0 [110/129] via 192.168.12.2, 00:04:42, Serial0/0/0
4.0.0.0/32 is subnetted, 1 subnets

0 4.4.4.4 [110/193] via 192.168.12.2, 00:04:42, Serial0/0/0

0 TA 192.168.23.0/24 [110/128] via 192.168.12.2, 00:04:42, Serial0/0/0
0 192. 168. 34.0/24 [110/192] via 192.168.12.2, 00:04:42, Serial0/0/0
ML Lt wT AR H 30 I R OUBE i P S AN 0 DB 0 SR K
(2) show ip ospf virtual-links
R2#show ip ospf virtual-links
Virtual Link OSPF VLO to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed
Transit area 1, via interface Serial0/0/1, Cost of using 64
Transmit Delay is 1 sec, State POINT TO POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:03
Adjacency State FULL (Hello suppressed)
Index 2/3, retransmission queue length 0, number of retransmission 1

First 0x0(0)/0x0(0) Next 0x0(0)/0x0(0)



Last retransmission scan length is 1, maximum is 1
Last retransmission scan time is 0 msec, maximum is 0 msec
A_E A A W T R R AR L
(3) show ip ospf database
R2#show ip ospf database
OSPF Router with ID (2.2.2.2) (Process ID 1)

Router Link States (Area 0)

Link ID ADV Router Age Seq# Checksum Link count
1.1.1.1 1.1.1.1 668 0x80000003 0x00ABE6 3
2.2.2.2 2.2.2.2 537 0x80000007 0x00EEB6 4
3.3.3.3 3.3.3.3 1 (DNA) 0x80000014 0x00C591 4
4.4.4.4 4.4.4.4 6 (DNA) 0x80000003 0x00ABSE 3

Summary Net Link States (Area 0)

Link ID ADV Router Age Seq# Checksum
192.168.23.0 2.2.2.2 608 0x80000001 0x002054
192.168.34.0 3.3.3.3 16 (DNA) 0x80000001 0x00026E

Router Link States (Area 1)

Link ID ADV Router Age Seq# Checksum Link count
2.2.2.2 2.2.2.2 562 0x80000002 0x00ED95 2
3.3.3.3 3.3.3.3 553 0x80000003 0x008BF1 2

DL H 2 1 0 B R X B8 0, R “(DNAD” Fid, R4k,
18.4. 13818 6: EEXI 0 BYEHEER

1. R0 H ey

T A S aG T DL R

(1) 323 X3k 0 f B I 4L
(2) FEik e &

2. KRN

ARSI AR A A A W] 18-7 P

192.168.12.0124 192.168.23.0/24 192.168.34.0/24
Lo0:4.4.4.4124
LoO:A. 11124 ..____  LoD:222224-----—_. L00:3.3.3.324 oo .
L s000  chiofr- — . =0/0/1 , %% Areai e
: B z A ]
N : 2 2 00 o
=y Area2 - P Area1l - __- S s0/0/0 e

_____________________ il

R1 R2 R3 R4

Kl 18-7 X 4k 0 R



3. XWHE

(1) DER 1. BEH A R

R1(config)#irouter ospf 1

Rl (config-router)#router-id 1.1.1.1

Rl (config-router)#network 1.1.1.0 0.0.0.255 area

Rl (config-router)#network 192.168.12.0 0.0.0. 255
(2) DY 2. WOE M I R2

R2 (config) irouter ospf 1

R2 (config-router) #router—id 2. 2. 2. 2

R2 (config-router)#network 2.2.2.0 0.0.0.255 area

R2 (config-router)#network 192.168.12.0 0.0.0. 255

R2 (config-router)#network 192.168.23.0 0.0. 0. 255

R2 (config-router)#area 1 virtual-link 3.3.3.3
(3) YR 3: WUE M IS R3

R3 (config)#irouter ospf 1

R3 (config-router) #router-id 3.3.3.3

R3 (config-router)#network 3.3.3.0 0.0.0.255 area

R3 (config-router)#tnetwork 192.168.23.0 0.0.0. 255

R3 (config-router)#network 192.168.34.0 0.0. 0. 255

R3 (config-router)#area 1 virtual-link 2.2.2.2
(4) DY 4. FUEH LA R4

R4 (config) irouter ospf 1

R4 (config-router) #router—id 4.4.4.4

R4 (config-router)#network 4.4.4.0 0.0.0.255 area

R4 (config-router)#network 192.168.34.0 0.0.0. 255
4. LA

FEM RS R4 EARES K

R4#ishow ip route

area 2

area 2
area 1

area 1
area 0

area 0

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, 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

0 IA 192.168.12.0/24 [110/192] via 192.168.34.3, 00:02:19, Serial0/0/0

1.0.0.0/32 is subnetted, 1 subnets

0 IA 1.1.1.1 [110/193] via 192.168.34.3, 00:02:19, Serial0/0/0

2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/129] via 192.168.34.3, 00:02:19, Serial0/0/0



3.0.0.0/32 is subnetted, 1 subnets

0 3.3.3.3 [110/65] via 192.168.34.3, 00:02:19, Serial0/0/0
4.0.0.0/24 is subnetted, 1 subnets
C 4.4.4.0 is directly connected, Loopback0

0 IA 192.168.23.0/24 [110/128] via 192.168.34.3, 00:02:19, Serial0/0/0

C 192. 168.34.0/24 is directly connected, Serial0/0/0

M RA TR AR I, AT DOE HY % 2% R1 RERS Mk A5 A% B X 4 1 1) B fUL i i BIIA [X
50,

[BoRE ]
REBERR R T X380, BT DAAEBEAT X3 0 DRI, ANZER D REBERR FIVIE, 1 S R
D3 0 SR MD5 WAAIE,  WIAE Bk L RO E

R3(config-router)tarea 1 virtual-link 2. 2. 2.2 message—digest—key 1 md5 cisco

18.5 OSPF &hdiC&
% 182 HH T AW K B FEE A 2.

# 182 AEMASILE

LiEs YEH

show ip route Bk

show ip ospf neighbor A OSPF A1 J& I FEAE KL
show ip ospf database YA OSPF #i$h 4 b4 s 4=
show ip ospf interface YA OSPF I e a2 S B
show ip ospf B OSPF #ERE S 407y
show ip ospf database router BHEEA 1R LSA 4aifE B
redistribute % FH P L A A

area area—id range X 3k [F1] 4% 7 A
summary—address AN % T R

area area—id stub L X I A T DX
area area—id stub no-summary L DX Bl 50 A A DXk
area area—id nssa L DX I A NSSA X3k
area area—id virtual-link P F R B %




F19%F IS-IS

)Lk, BEEAE ISP Ay 32 WA, IS (Intermediate System, HV[H]HR%E) -1S
M BB HRY f2 o 1S-1S fele: i [ Frbr b 412501 19— 0ST (FFIR G H I
B RS, BT R TAEAE OST JCiZEHE M 45 IS5 (CLNS) FIIRsE .

19.1 1S-1S #hik

19.1.1 1S-I1S 455

IS-1S & —MNEW RGN th Pl BARGery @i, mHo88E 7t MPLS
(ZFRIC A ) 2 R0 e, 2R i h
L YEedP—ANEEECIRS B B, TR SPR Skt S dp A B 4
H Hello g S RN AL A0 fa 0GR s
A8t FH DX 3ok by 3t A 20 J 2 I A ) 4 2544 5
FEDX Iz ()R] A % ey s st/ b i Hh 2 16 7740
7 4F VLSM 1 CIDR;
E) R 2 W70 M4, I EAERE IS (DIS) & B A HIM 2% b iz ek,
HA NI fE;
IS-1S KH cost 150 & &1H;
IS-TS B HEE B4 115;
10. PO
11, J&EA KM%,

19.1.2 KiE

1. CLNS ( Connectionless Network Service, JCiEREMZEHRSS): Al R AL % i
%, {EEIR M iIATRE @ISR, CRB RIS L5 2 1SS

2. CLNP ( Connectionless Network Protocol, JGEZEFREMZETIN): J& OST A b kg 2%
JE R — R IGIE R ) W 2% B, I TP A7 AH ] PR AR S5 s

3. ES (End system, S REE) : A M HAE IS8T 145

4. 1S (Intermediate System, " RG) : AHIRQHE KA IIMIMZENT /L, BIEKR th#s

5. NSAP (Network Service Access Point , MIZEHRSS VI 1), A& M4 2 ML /210
Tt PSR R BE—AME 2 SRR 25 43 U AT 21 ME— 1K) NSAP ik

6. Level 1 Hhids: JE{L OSPF P9 ik rh 25

7. Level 1/2 i#hds: 2R{BL OSPF ] ABR;

8. Level 2 Htilids: JEML OSPF (3T rh 2%

9. SNPA (Subnetwork Point of Attachment, FWEHE M) A =2 HubbXf N — )2
Hutik, 40 MAC Hihk. DLCT %

10. ISO Hiutik: ISO HbhbHPIFIE, NET (W44 SEARAR@ED FI NSAP Hihl, Frp NET 2
NSEL {4 0x00 IS (¥) NSAP Mk, NSAP Mk <B4 8-20 A5, AU X 4, Z 48 1D HI NSEL
ARGy, JLrr TP T LA 4

19.2 206 1. &R IS-ISHELATRE

1. 5K HAY

© 0~ > U A W N



W A AT DL AR

(1) 7Eg% s F)a 3 IS-1S B ke

(2) JAHZ5 b0

(3) EEME cost HIHHHE

(4) NET Hbihfc &

(5) DIS IEZS Il

(6) EFH TR 1S-1S I 1 P UH 515 5L
2. il
SRR AN W 19-1 FroR

- -

lI'..n"
#
#
. 192.168.12.0/24
J Lot 11124 L00:2.2.2.2/24
! s000 g0 900
\ R1 R2
L
A
LY
LY
\\
M EX¥E49. 0001

N e e e e ===

000

Lo(:3.3.3.324

192.168.1.0:24

Lok:4.4.4.424

4
q0i0

K] 19-1 £E /% 1S-1IS [y AL A D &

3. LIS I
(1) BB 1. FE KL RL

R1(config)#router isis

R1(config)#interface Loopback0
R1(config-if)#ip address 1.1.1.1 255.255.255.0
R1(config-if)#ip router isis
R1(config-if)#interface Serial0/0/0

// a5 1S-1S &% ik f
R1(config-router)#net 49.0001. 1111.1111.1111.00 //Jit"& NET itk

//EITR A 1S-1S

R1(config-if)#ip address 192.168.12.1 255. 255. 255.0

R1(config-if)#ip router isis
R1(config—if)#no shutdown
(2) DUR 2. WUE M H#E R2
R2 (config) #router isis
R2 (config-router)#net 49.0001.2222. 2222. 2222. 00
R2 (config)#interface Loopback0
R2 (config-if)#ip address 2.2.2.2 255.255.255.0
R2 (config—if)#ip router isis
R2 (config) #interface gigabitethernet0/0

!



R2 (config—if)#ip address 192.168. 1.2 255.255. 255.0
R2 (config-if)#ip router isis
R2 (config—if) #no shutdown
R2 (config) #interface Serial0/0/0
R2 (config-if)#ip address 192.168.12.2 255. 255. 255.0
R2 (config—if)#tclockrate 128000
R2 (config-if)#ip router isis
R2 (config-if) #no shutdown
(3) YR 3: WUE M IS R3
R3(config)#irouter isis
R3(config-router)#net 49.0001. 3333. 3333. 3333. 00
R3 (config)#interface Loopback0
R3 (config-if)#ip address 3.3.3.3 255.255.255.0
R3(config-if) #ip router isis
R3(config)#interface gigabitethernet0/0
R3 (config-if)#ip address 192.168. 1.3 255.255. 255.0
R3(config-if) #ip router isis
R3 (config—if)#no shutdown
(4) DY 4. FUEH LA R4
R4 (config) firouter isis
R4 (config-router)tnet 49.0001. 4444. 4444. 4444. 00
R4 (config)#interface Loopback0
R4 (config-if)#ip address 4.4.4.4 255.255.255.0
R4 (config-if)#ip router isis
R4 (config)#interface gigabitethernet0/0
R4 (config-if)#ip address 192.168. 1.4 255.255.255.0
R4 (config-if)#ip router isis
R4 (config—if)#no shutdown
4. RI0 R
(1) show clns neighbors
A R BoR IS-1S AR .

R2#show clns neighbors

System Id Interface SNPA State Holdtime Type Protocol
R1 Se0/0/0 *HDLC* Up 24 L1L2 IS-IS
R3 Gi0/0 ca02. 0£78. 0000 Up 26 L1L2 IS-IS
R4 Gi0/0 ca03. 0£78. 0000 Up 8 L1L2 IS-IS

MEL ER i aT LU H, B s R2 A 3 ANAR S, T HAE “L1L2” SRANf), XA 2&)H3)
[S-IS Hy% A BRI E AL . T R1 A0 R2 2l ik AT 820, JIT L SNPA 24 “*HDLC*”, 1fij
R2 55 R3 F1 R4 S35 LA W 422 (49, il LA SNPA 23 %1 /& R3 1 R4 LLK 1“ gigabitethernet0/0”
) MAC bk,

[1277]



MT0S12. 0(5) fRATT4f, Cisco i & SHFF BN A EHLA WU, 7] LOE I iy 2 show isis
hostname” X7 :

R2#show isis hostname
Level System ID Dynamic Hostname (notag)

1 4444. 4444. 4444 R4

2 3333. 3333. 3333 R3

1 1111, 1111. 1111 R1

* 2222.2222. 2222 R2

S RS T RS 1D MBI R, b “x” ORI thd

[

BATEOL T, Hello G4 10 B & 1% —IR, holddown H[R]A 30 #5, B 3 5K HR. A
PAIfERE O Filt “isis hello—interval” &1 Hello WA, [RIEHEN “isis
hellomultiplier” #4€ X holddown &2 Hello JEIMIf5 5.

(2) show clns protocol
22 oA CLNS 6 H B SCH SG A5 &
R2#show clns protocol
IS-IS Router: <Null Tag>
System Id: 2222.2222.2222.00 I1S-Type: level-1-2
//F4 1D LA T 1S-1S B a2y
Manual area address(es) :
49. 0001
Routing for area address(es):
49. 0001
Interfaces supported by IS-IS:
Gigabitethernet0/0 — IP
Serial0/0/0 - IP
Loopback0 - IP
//Ch L VUAT R IRIZAT 1S-1S e bl e
Redistribute:
static (on by default)
Distance for L2 CLNS routes: 110
/ /P
RRR level: none

Generate narrow metrics: level-1-2

Accept narrow metrics: level-1-2
JIER] “AET R

Generate wide metrics:  none

Accept wide metrics: none

(3) show clns interface
ZA 2 iR clns BFDRAHIBEASE B
R2#show clns interface s0/0/0
Serial0/0/0 is up, line protocol is up



Checksums enabled, MTU 1500, Encapsulation HDLC
ERPDUs enabled, min.
CLNS fast switching enabled
//CLNS PRI 5h
CLNS SSE switching disabled
//CLNS SSE A& 4§ K 4]
DEC compatibility mode OFF for this interface
Next ESH/ISH in 47 seconds

Routing Protocol: IS-IS
Circuit Type: level-1-2
Interface number Ox1, local circuit ID 0x100

Neighbor System—ID: Rl

Level-1 Metric: 10, Priority: 64, Circuit ID: R2.00

interval 10 msec.

// &1 Level-1 ML 2 HARSEZ LS AL D

Level-1 IPv6 Metric:
Number of active level-1 adjacencies: 1

Level-2 Metric: 10, Priority: 64, Circuit ID: R2.00

// $E Level=2 MIELEAE. #HARSEZ LS s 1D

Level-2 IPv6 Metric:
Number of active level-2 adjacencies: 1

Next IS—IS Hello in 7 seconds

if state UP

(4) show clns route
ZAr A CLNS % 2 iifs K.

R2#show clns route

Codes: C - connected, S - static

I - ISO-IGRP,

B - BGP,

i — IS-IS,
b — eBGP-neighbor

d - DecnetlV

C 49.0001.2222. 2222. 2222.00 [1/0], Local IS-IS NET

C 49.0001 [2/0], Local IS-IS Area

PRI S5t AT T OST B ik, BT LALL B B K2 (1015 S

(5) show isis topology

Zan A o IS-1S Bsh b eitfs B, AF 2 e R RGN EAE .
R2#tshow isis topology

IS-IS IP paths to level-1 routers

System Id
R1
R2
R3
R4

IS-IS IP paths to level-2 routers

System Id

Metric

10

10
10

Metric

Next—Hop

R1

R3
R4

Next—Hop

Interface

Se0/0/0

Gi0/0
Gi0/0

Interface

SNPA
*HDLCx*

ca02. 0£78. 0000
ca03. 0£78. 0000

SNPA



R1
R2
R3
R4

10 R1
10 R3
10 R4

Se0/0/0

Gi0/0
Gi0/0

*HDLCx*

ca02. 0£78. 0000
ca03. 0£78. 0000

PLE# T IS-1S b L1 b as Al L2 2%t 2% 00 A7 R 1 45 Ky s e 1y, Horp
“metric” JEHNIA HAFRI cost Z Fil.

(6) show isis database
Zan A o I1S-1S BEEOIRASBURE .

R2#tshow isis database

IS-1IS Level-1 Link State Database:
LSPID LSP Seq Num
R1.00-00 0x0000001C
R2. 00-00 * 0x0000001E
R3. 00-00 0x0000001C
R4. 00-00 0x0000001B
R4. 02-00 0x00000018
IS-IS Level-2 Link State Database:
LSPID LSP Seq Num
R1.00-00 0x00000020
R2. 00-00 * 0x00000020
R3. 00-00 0x0000001E
R4. 00-00 0x0000001B
R4. 02-00 0x00000018
DAL H A W

LSP Checksum LSP Holdtime

0xbF4F
0xF57A
0x0608
O0xA5FA
0x9BE2

LSP Checksum
0xFD8C
0x125F
0x658B
0x1870
0x4DB9

1077
974
855
701
592

LSP
882
493
869
542
916

Holdtime

ATT/P/0L
0/0/0
0/0/0
0/0/0
0/0/0
0/0/0

ATT/P/0L
0/0/0
0/0/0
0/0/0
0/0/0
0/0/0

@© IS-IS NZE— 2 M tRn 28— 2 8% th o0 Sl e 5 phor i B OIS B i e . i T 1S-1S 2
HEHCRA G T ELVU & B b2 A A R DK, B DA AT 1 e R A i 2 A [ 11

@ ¥ h#% R4 42 DIS, LSPID (A Ff R A PSR B0 ID) = ANEB 0 A4 Jle
ARG D, KN 6 AT

SO R ID, KA — AT, AR T AN LAN, MIEAMAE 0 B, RO
t#8 M DIS;
oAt LSP 2 BES, KR — AT, WS 00 FoRFTT I AE #4E B4 ¥ LSP

Spse ——

R -

H

[EARZ ]

DIS B2 S I n
O HHERATER RIS R A A RS 5iEss
@ R Se g = A DIS;
@ W RS GARE, W (%) SNPA bRl Ay DIS;
@ DIS L2845 1.
Bl R e H A& “isis priority”, BRIAJE 64, BUEVERE N 0-127, ZEA]+

@ F4 ID Ay st A T % ID (Circuit ID), f: “R4. 027,



ALK R2 (LK B LR el 100, I R2 By Bkl DIS, WoRuWiF:
R2#tshow isis database
IS-IS Level-1 Link State Database:

LSPID LSP Seq Num LSP Checksum LSP Holdtime ATT/P/OL
R1.00-00 0x00000020  0x5753 1196 0/0/0
R2. 00-00 * 0x00000023  0xD562 1197 0/0/0
R2. 02-00 * 0x00000001  Ox63FE 1189 0/0/0
R3. 00-00 0x00000021  0xC80D 1191 0/0/0
R4. 00-00 0x00000020  0x68FF 1191 0/0/0
IS-IS Level-2 Link State Database:

LSPID LSP Seq Num LSP Checksum LSP Holdtime ATT/P/OL
R1.00-00 0x00000024  0xF590 1196 0/0/0
R2. 00-00 * 0x00000025  0x58E0 1198 0/0/0
R2. 02-00 * 0x00000001  0x15D5 1198 0/0/0
R3. 00-00 0x00000024  0xBOB5 1196 0/0/0
R4. 00-00 0x00000021  0x639A 1196 0/0/0

(7) show isis route
2 A CLNS H— 2 dife A
R2#show isis route
IS-IS not running in O0SI mode (k) (only calculating IP routes)
(%) Use “show isis topology” command to display paths to all routers
H1 T 1% 2 BT OST % (ke ), T A BAR Rt
(8) show ip protocols
22 S ML TP % R SO OGR4 R
R2#show ip protocols
Routing Protocol is “isis”
Invalid after 0 seconds, hold down 0, flushed after 0
[/ BRI R AN 0, Ron IS-1S B B HSCR A R T8
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Redistributing: isis
Address Summarization:
None
Maximum path: 4
Routing for Networks:
Loopback0
Serial0/0/0
Gigabitethernet0/0
//Ch_ L VUAT R IRIZAT 1S-1S e i e

Routing Information Sources:

Gateway Distance Last Update
4.4.4.4 115 00:06:51
3.3.3.3 115 00:06:51

1.1.1.1 115 00:06:51



// VAL AT o i A B A
Distance: (default is 115)
/BRI BRER RS
(9) show ip route

R2#show ip route isis

1.0.0.0/24 is subnetted, 1 subnets
iLl 1.1. 1.0 [115/20] via 192.168.12.1, Serial0/0/0
3.0.0.0/24 is subnetted, 1 subnets
iL1 3.3.3.0 [115/20] via 192.168.1.3, GigabitEthernet0/0
4.0.0.0/24 is subnetted, 1 subnets
iLl 4.4.4.0 [115/20] via 192.168.1.4, GigabitEthernet0/0
DAt 0T, i ek ph 2 282000 “L1/027 , KA s th A “1 L1 oK, B level-1
%

[1277]
BRI OL T, TS-TS A1 7 E RS RS AR, A R AR ] 10 4100 BEREE, PN TS-TS
ANES OSPF ARHERE 147 96 F B I vH S R e

19.3 SCI8 2. S XIMERAY I1S-IS

1. KB
T A S5 ) DL AR
(1) 7Egg s F)a 3 IS-1S B ke
(2) JHHZ5 5 mihpEn
(3) L1 A L2 ¥ i X 51
(4) Fit'E L1 o L2 o
(5) ML HL R
(6) 0B DX sk [a) 2% R A
(7) 1825 BN
(8) MCHE IS-IS IAIE
(9) AFEMRL XK 1S-1S B PRSI B
2. tRIMEH
SRR AN W 19-2 FioR

—— LO:4.4.0.4:24
L1:4.4.1.4:24
L2:4.4.2.4:24




K 19-2 £ XL ) 1S-1S

(Ui
IS-TIS DX 720 B s 1), it Ui — D s AR T — XK, 11 OSPF
DX Rl o T HERR 1

3. XWLE
(1) DER 1. BEH L4 R
Rl (config)#irouter isis
Rl (config-router)#net 49.0001.1111.1111.1111.00
R1(config-router)#is—type level-1 //# Rl BoE A% L1 8% 4%
R1 (config-router)#area—password area // )i FHIXIHi\iIF
R1(config)#interface Loopback0
R1(config-if)#ip address 1.1.1.1 255.255.255.0
R1(config-if)#ip router isis
R1(config)#interface Serial0/0/0
R1(config-if)#ip address 192.168.12.1 255. 255. 255.0
R1(config-if)#ip router isis
Rl (config-if)#isis password neighbor level-1 //J2FH level 1 &BJEAF
R1(config—if)#no shutdown
(2) DY 2. WOE M I R2
R2 (config) firouter isis
R2 (config-router)#net 49.0001.2222. 2222. 2222. 00
R2 (config-router)#default—information originate //[i] IS—TS XIHyE N BRI
R2 (config-router) #area—password area
R2 (config-router) #domain—password domain //J& FH3AE
R2 (config) #interface Serial0/0/0
R2 (config-if)#ip address 192.168.12.2 255. 255. 255.0
R2 (config—if)#tclockrate 128000
R2 (config-if)#ip router isis
R2(config-if)#isis password neighbor level-1
R2 (config—if)#no shutdown
R2 (config)#interface Serial0/0/1
R2 (config-if)#ip address 192.168. 23.2 255. 255. 255.0
R2 (config-if)#ip router isis
R2 (config—if)#tclockrate 128000
R2 (config—if)#no shutdown
(3) YR 3: WUE M IS R3
R3(config)#irouter isis
R3(config-router)#net 49.0002. 3333. 3333. 3333. 00
R3(config-router)H#is—type level-2-only // ¥ R3 MC'E % L2 % b 4%
R3 (config-router)#domain—password domain
R3(config)#interface Serial0/0/0
R3 (config-if)#ip address 192.168. 34.3 255. 255. 255. 0



R3(config-if) #ip router isis
R3 (config-if)#isis circuit—type level-2-only //Mc & 21 g IEM
R3(config-if)#isis password neighborpassword level-2 //JaJH level 2 ZBJENiIF
R3 (config-if) #clockrate 128000
R3 (config—if)#no shutdown
R3(config)#interface Serial0/0/1
R3(config-if)#ip address 192.168.23.3 255. 255. 255. 0
R3(config-if) #ip router isis
R3 (config—if)#no shutdown
(4) BB 4. FEK S R4
R4 (config) #irouter isis
R4 (config-router)tnet 49.0003. 4444. 4444. 4444. 00
R4 (config-router)#summary—address 4.4.0.0 255. 255. 252. 0/ /1t & X4k [11] %t 15
R4 (config-router)#is—type level-2-only
R4 (config-router)#domain-password domain
R4 (config)#interface Loopback0
R4 (config—if)#ip address 4.4.0.4 255.255.255.0
R4 (config-if)#ip router isis
R4 (config) #interface Loopbackl
R4 (config-if)#ip address 4.4.1.4 255.255.255.0
R4 (config-if)#ip router isis
R4 (config)#interface Loopback2
R4 (config-if)#ip address 4.4.2.4 255.255.255.0
R4 (config-if)#ip router isis
R4 (config)#interface Loopback3
R4 (config-if)#ip address 4.4.3.4 255.255.255.0
R4 (config—-if)#ip router isis
R4 (config—if)#interface Serial0/0/0
R4 (config-if)#ip address 192.168. 34.4 255. 255. 255.0
R4 (config—if)#ip router isis
R4 (config-if)#isis circuit—type level-2-only
R4 (config-if)#isis password neighborpassword level-2
R4 (config—if)#no shutdown

[HARZ ]

IS-IS MAIE RBRFHASC 14, Cisco [#) 10S SZHE 3 NI AGE

(1) ABJEIAUE: AH LRI %t ds 32 T Z00C B AR R 14, RIS 20h L1 AT L2 28
T RARJE ¢ RBLE A B BAIE, L1 A0 JEGE 2R L2 20 f5 UGE ) 2 65 v] AR . 4BJE A
WFE Ay 4 “isis password” WU'E. ASLEH R1 A R2 Z (Al FRATHERS )5 FH Level-1 46
JEVIE, T R3 A R4 Z [AJR) A AT RE R A T Level—2 AR AL,

(2) PXIRIAE: XA 4 6 3 a8 D 2T A UE, I B 25048 AR [ ) 4o DX 3k
INIEIE L A4 “area—password” MU . ASZEG X “49. 0001”7 JF F X 3AAAE;

(3) BWAE: AN RE—AS L2 F0 L1/L2 R EK th 28 DA 2P AT UIE, - HLh 204 FHAH
Al 4. SOAEE 4 “domain—password” HL'E . ASScith R2. R3 A R4 #BMECE A



4. KA
(1) show isis database

Rl#tshow isis database

IS-IS Level-1 Link State Database:

UE, R H#s R1 22 L1 s, B DAAS G & AT .

LSPID LSP Seq Num LSP Checksum LSP Holdtime ATT/P/OL
R1.00-00 * 0x0000003B  0x1F72 659 0/0/0
R2. 00-00 0x00000039  0x9DEE 658 1/0/0
R2#show isis database

IS-IS Level-1 Link State Database:

LSPID LSP Seq Num LSP Checksum LSP Holdtime ATT/P/OL
R1.00-00 0x00000008  0x8161 993 1/0/0
R2. 00-00 * 0x00000007  0x02BC 902 1/0/0
IS-IS Level-2 Link State Database:

LSPID LSP Seq Num LSP Checksum LSP Holdtime ATT/P/OL
R1.00-00 0x00000009  0xE455 1120 0/0/0
R2. 00-00 * 0x00000006  OxFFFD 903 0/0/0
R3. 00-00 0x00000009  0xE9C4 1039 0/0/0
R4. 00-00 0x0000000B  0xC040 1110 0/0/0
R3#tshow isis database

IS-IS Level-2 Link State Database:

LSPID LSP Seq Num LSP Checksum LSP Holdtime ATT/P/OL
R2. 00-00 0x0000003B  0xCOD2 1036 0/0/0
R3. 00-00 * 0x00000044  0xOFE3 1043 0/0/0
R4. 00-00 0x00000046  0xEC58 1041 0/0/0
DAL H A W

O R1 #h#sh L1 % s,

HYEP L1 R EEEIR S E %

@ R2 P& aeh L1/L2 B&hde, [AIIN A L1 T L2 i spph (s B R S 5088 14, R iy
EXIA Y — G e RL;
B R3 R4 B Hh#s A L2 4 2%,

(2) show ip route

HYEY L2 I EEIRASEU 1

Rl#show ip route isis

i L1 192.168.23.0/24 [115/20] via 192.168.12.2, Serial0/0/0

i*L1 0.0.0.0/0 [115/10] via 192.168.12.2, Serial0/0/0

R2#show ip route isis

1.0.0.0/24 is subnetted
1.1.1.0 [115/20] via 192.168.12.1, Serial0/0/0

4.0.0.0/22 is subnetted

il2 4.4.0.0 [115/30] via 192.168.23.3, Serial0/0/1

i L2 192.168.34.0/24 [115/20] via 192.168.23.3, Serial0/0/1

1 subnets
iLl

1 subnets



R3#ishow ip route isis

i L2 192.168.12.0/24 [115/20] via 192.168.23.2, Serial0/0/1
1.0.0.0/24 is subnetted, 1 subnets

il2 1.1.1.0 [115/30] via 192.168.23.2, Serial0/0/1
4.0.0.0/22 is subnetted, 1 subnets

il2 4.4.0.0 [115/20] via 192.168.34.4, Serial0/0/0

i*L2 0.0.0.0/0 [115/10] via 192.168.23.2, Serial0/0/1

R4#ishow ip route isis

i L2 192.168.12.0/24 [115/30] via 192.168.34.3, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

i L2 1.1.1.0 [115/40] via 192.168. 34.3, Serial0/0/0
4.0.0.0/8 is variably subnetted, 5 subnets, 2 masks

i su 4.4.0.0/22 [115/10] via 0.0.0.0, NullO

i L2 192.168.23.0/24 [115/20] via 192. 168.34.3, Serial0/0/0

i*L2 0.0.0.0/0 [115/20] via 192.168.34.3, Serial0/0/0

DA b4 22 B

O F R AL #higs, Frelfs i L17 B9 i — 48500 i L1/L2 3% 28 Bk
NG “ixL17;

@ T RLAIR2 fE—ANX3, FRCAR2 BEA “i L1”7 Wi, XA7 “1 L2”7 (Wi s

3 R3 F1 R4 2 L2 By, PrUUE “1 L2” (i

@ R3 FI R4 HWCE— 45 th R2 VEARIERINS 1 “i%L27;

® R2 F1 R3 #We s R4 B9 s i, [T R4 (IR thR B —4¢ “1 su” MUK 4
H, FBURN T8 %

(3) show clns interface
R3#ishow clns interface s0/0/0
Serial0/0/0 is up, line protocol is up
Checksums enabled, MTU 1500, Encapsulation HDLC
ERPDUs enabled, min. interval 10 msec.
CLNS fast switching enabled
CLNS SSE switching disabled
DEC compatibility mode OFF for this interface
Next ESH/ISH in 12 seconds
Routing Protocol: IS-IS
Circuit Type: level-2

DL 4 T DL 2082 T Ay “level-27,
19.4 gk E&R 1S-1S

19.4.1 SCI& 3: NBMA E&RiEY 1S-1S

13RI HRY
AL T DL 4R



(1) i 4k I CLNS b

(2) {ENBMA N IS-TS AHC & A1t
2. tRIMEH
SRR 19-3 Pros .

Rl

% Lod:1.1.1.1724

e (3

) 134.1.1.024

R LG

ol:3.3.3.324 Lok:d4.4.424
E3l |

K 19-3 NBMA 45k 1S-1S

3. XKL

(1) PER 1. PFE B b R
R1(config)#router isis
Rl (config-router)#net 49.0001.1111.1111.1111.00
R1(config)#interface Loopback0
R1(config-if)#ip address 1.1.1.1 255.255.255.0
R1(config-if)#ip router isis
R1(config)#interface Serial0/0/0
R1(config-if)#ip address 134.1.1.1 255. 255. 255.0
R1(config-if) #encapsulation frame-relay
R1(config—if)#frame-relay map clns 104 broadcast //MHc & CLNS Wi}
R1(config-if) #frame-relay map clns 103 broadcast
R1(config-if) #frame-relay map ip 134.1.1.3 103 broadcast
R1(config-if) #frame-relay map ip 134.1.1.4 104 broadcast
R1(config—if)#no frame-relay inverse—arp
R1(config-if)#ip router isis
R1(config-if)#no shutdown

(2) DUR2: WO H#E R3
R3(config)#router isis
R3(config-router)#net 49.0001. 3333. 3333. 3333. 00
R3 (config)#interface Loopback0
R3 (config-if)#ip address 3.3.3.3 255.255.255.0
R3(config-if) #ip router isis
R3(config)#interface Serial0/0/1



R3(config-if)#ip address 134.1.1.3 255.255.255.0
R3(config-if) #encapsulation frame-relay
R3(config-if) #frame-relay map clns 304 broadcast
R3(config-if) #frame-relay map clns 301 broadcast
R3(config-if) #frame-relay map ip 134.1.1.1 301 broadcast
R3(config-if) #frame-relay map ip 134.1.1.4 304 broadcast
R3(config—if)#no frame-relay inverse—arp
R3(config-if) #ip router isis
R3 (config—if)#no shutdown

(3) DYR3: NUE M A R4
R4 (config) #irouter isis
R4 (config-router)tnet 49.0001. 4444. 4444. 4444. 00
R4 (config)#interface Loopback0
R4 (config-if)#ip address 4.4.4.4 255.255.255.0
R4 (config-if)#ip router isis
R4 (config)#interface Serial0/0/1
R4 (config-if)#ip address 134.1.1.4 255.255.255.0
R4 (config-if) #encapsulation frame-relay
R4 (config-if) #frame-relay map clns 403 broadcast
R4 (config-if) #frame-relay map clns 401 broadcast
R4 (config-if) frame-relay map ip 134.1.1.1 401 broadcast
R4 (config-if) frame-relay map ip 134.1.1.3 403 broadcast
R4 (config-if)#ip router isis
R4 (config—if)#no frame-relay inverse—arp
R4 (config—if)#no shutdown

4. RI0 R

(1) show clns neighbors

Rl#show clns neighbors

System Id Interface  SNPA State Holdtime Type
R3 Se0/0/0 DLCI 103 Up 23 L1L2
R4 Se0/0/0 DLCI 104 Up 8 L1L2

DL | %yt 3 BH NBMA 4% th 1S—1S ) SNPA 24 “DLCI” 544,
(2) show isis database
Rl#show isis database

IS-IS Level-1 Link State Database:

LSPID LSP Seq Num LSP Checksum LSP Holdtime
R1.00-00 * 0x00000012  0x6472 1133

R3. 00-00 0x00000011  0xA159 716

R4. 00-00 0x00000010  0x414C 1169
R4.02-00 0x0000000F  0xAD40 1171

IS-1IS Level-2 Link State Database:

LSPID LSP Seq Num LSP Checksum LSP Holdtime
R1.00-00 * 0x00000014  0xOD6F 1046

Protocol
IS-1S
IS-1S

ATT/P/0L
0/0/0
0/0/0
0/0/0
0/0/0

ATT/P/0L
0/0/0



R3. 00-00 0x00000014  0xDEC6 666 0/0/0
R4. 00-00 0x00000012  0x8FAC 528 0/0/0
R4. 02-00 0x0000000E  0x6116 556 0/0/0
DA bt WIAE NBMA &b, @528 DIS ik, T & MENRAMEML LR, Ll R4
Wik 25 1l DIS.
(3) show ip route
Rl#show ip route isis
3.0.0.0/24 is subnetted, 1 subnets
iLl 3.3.3.0 [115/20] via 134.1.1.3, Serial0/0/0
4.0.0.0/24 is subnetted, 1 subnets
iLl 4.4.4.0 [115/20] via 134.1.1.4, Serial0/0/0
DA _bf A B % R PR E 3R P i 451 L1 (¥ e, PRk e AT T AE IX 48 49. 00017

(3) show frame-relay map
Rl#show frame—relay map
Serial0/0/0 (up): CLNS dlci 103(0x67, 0x1870), static
broadcast,
CISCO, status defined, active
Serial0/0/0 (up): CLNS dlci 104(0x68, 0x1880), static
broadcast,
CISCO, status defined, active
Serial0/0/0 (up): ip 134.1.1.3 dlci 103(0x67, 0x1870), static,
broadcast,
CISCO, status defined, active
Serial0/0/0 (up): ip 134.1.1.4 dlci 104(0x68, 0x1880), static
broadcast,
CISCO, status defined, active
LB AR B 1 s0/0/0 L RIFE2E CLNS (RS, S 28 TP (RS o CLNS [Rmes 2 44
U, IARBAT CLNS fRS, CLNS f48 ek RAAREEE L.

[HARZ ]

(D) EFEZAMZ SO, IP BRGSF CNLS BN R MIRCE, a4l
“frame-relay map clns” Fll “frame-relay map ip”;

(2) AR ETREOTR, w2 “frame-relay interface—dlci” [N /Ezh IP Wi Fl
CNLS WS, Jfr LAANTG ZEAM ) CLNS g

19.4.2 16 4: sk F SR S FIEOTERB 1S-1S

1. KB

W A AT DL AR

(1) Mirp 2k I CLNS it 5

(2) FEmirh gk b3 40 F IS-IS 1R E AT
2. P

SEE N W 19-4 iR
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[ 49.0001 % Lo0:1.1.1.1/24)
uh_"swwmr:}l' Em,[mz,,f’

—————

i -—,i-. 3,

, \) 12.1.1.0/24

O whaa

13.1.1.0024

00:3.3.3.324 % | Lot:4.4.4.424
1

400003 - . 49.0004

19-4 My 4k 55 35 PR R AR 1S-1S

3. XL

(1) PER 1. PFE B b R
R1(config)#router isis
Rl (config-router)#net 49.0001.1111.1111.1111.00
R1(config)#interface Loopback0
R1(config-if)#ip address 1.1.1.1 255.255.255.0
R1(config-if)#ip router isis
R1(config)#interface Serial0/0/0
R1(config-if) #encapsulation frame-relay
R1(config—if)#no frame-relay inverse—arp
R1(config-if)#no shutdown
R1(config)#interface Serial0/0/0.1 point—to—point
R1(config—subif)#ip address 13.1.1.1 255. 255.255.0
R1(config—subif)#frame-relay interface-dlci 103
R1(config-subif)#ip router isis
R1(config)#interface Serial0/0/0.2 point—to—point
R1(config—subif)#ip address 14.1.1.1 255. 255. 255.0
R1 (config-subif)#frame-relay interface-dlci 104
R1(config—subif)#ip router isis

(2) DUR2: WO H#E R3
R3 (config)#router isis
R3(config-router)#net 49.0003. 3333. 3333. 3333. 00
R3 (config)#interface Loopback0
R3 (config-if)#ip address 3.3.3.3 255.255.255.0
R3(config-if) #ip router isis
R3(config)#interface Serial0/0/1



R3(config-if) #encapsulation frame-relay
R3(config-if)#no frame-relay inverse—arp
R3 (config—if)#no shutdown
R3(config)#interface Serial0/0/1.1 point—to—point
R3 (config-subif)#ip address 13.1.1.3 255.255.255.0
R3 (config—subif)#frame-relay interface-dlci 301
R3(config-subif)#ip router isis
(3) LI 3. WCE s Re
R4 (config) firouter isis
R4 (config-router)tnet 49.0004. 4444. 4444. 4444. 00
R4 (config)#interface Loopback0
R4 (config-if)#ip address 4.4.4.4 255.255.255.0
R4 (config-if)#ip router isis
R4 (config-if) #interface Serial0/0/1
R4 (config-if) #encapsulation frame-relay
R4 (config—if)#no frame-relay inverse—arp
R4 (config—if)#no shutdown
R4 (config)#interface Serial0/0/1.1 point—to—point
R4 (config—subif)#ip address 14.1.1.4 255. 255.255.0
R4 (config—subif)#frame-relay interface-dlci 401
R4 (config-subif) #ip router isis
4. RI0 R
(1) show ip route
Rl#show ip route isis
3.0.0.0/24 is subnetted, 1 subnets
i L2 3.3.3.0 [115/20] via 13.1.1.3, Serial0/0/0.1
4.0.0.0/24 is subnetted, 1 subnets
i L2 4.4.4.0 [115/20] via 14.1.1.4, Serial0/0/0.2
DA b 2 WK 2% R B e P AT 4% “4 L27 MUK, B8 (2 IERhI .
(2) show frame-relay map
Rl#tishow frame-relay map
Serial0/0/0.1 (up): point—to—point dlci, dlci 103(0x67, 0x1870), broadcast
status defined, active
Serial0/0/0.2 (up): point—to—point dlci, dlci 104 (0x68, 0x1880), broadcast
status defined, active
DA b4 H 2 B S 3 R4 D U IR A B X 43 TP 83 CLNS, JrLhfin 4 “ frame-relay
interface—dlci” [F]iJF 5 TP B FI CNLS B

19.5 IS-ISHSiCa
2 19-1 FH T AT B 2.
F19-1 XEMASILE

e fEH
show clns neighbors TrE CLNS 28 J%




show clns protocols

Y CLNS #% P isUAH G5 B

show clns interface A CLNS #: PRSI E R
show clns route Y& CLNS L2 #rh

clear clns route 15 K& CLNS % i3

clear isis * THEFR IS-TS HEe R A EIE 2
show clns traffic P F CLNS Hhillingit 5 B

show isis hostname

A ENAFIR S 1D RN N R

show isis database

A 1S-1S HEHCIR A E U

show isis topology

A 1S-1S g ffs A

show isis route

A5 CLNS L1 [ %=

show frame-relay map

AW 4R

show ip protocols

FA A TP B i b SO R A5 B

router isis

JA 5l IS-1S % gk e

net

Jit B NET Huhl:

ip router isis

PO A 1S-1S

is—type FlE IS-1S % s sy
area—password Jic B X A IR

isis password [N YN
domain—password domain [N RZ RN
default-information originate ] IS—TIS P&y N BRI i
summary-address 5 P X ) 5% Y

isis circuit—type [ g mE N ayit]

frame-relay map clns

Jic & CLNS &t
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RIP EIGRP A5 1 O5SPF Area 0

i 20-1 RIP. EIGRP F1 OSPF 4 4ii

3. XKL
(1) PER 1. PFE b R
R1(config)#router rip
R1(config-router)#version 2
R1(config-router)#no auto—summary
R1 (config-router) #network 192.168.12.0
R1(config-router)#iredistribute static metric 3 //FE A H
R1(config)#ip route 0.0.0.0 0.0.0.0 Serial0/0/1

[EE]

FETR) RIP DS 0 A1 % (A, A20HR € FE i, BE TR “default-metric” i
L ULEGE M EEAR, P RIP BRIAM 3 BEE AR ERROR, (HZ R AR &Rk, ]
PAANR E 7 LR AR

(2) DUR2: WOHE M H#E R2
R2 (config)#irouter eigrp 1
R2 (config-router)#no auto—summary
R2 (config-router) #network 192.168.23.0
R2 (config-router)#iredistribute rip metric 1000 100 255 1 1500
// ¥ RIP B Aji #1] EIGRP

[2~]
IR 4 EIGRP f)FE S AHXT %, AT LAEE AT I 35 B B e 7 96 « JEIR . ml 5k, A
N MTU ZHUHME .

R2 (config) #router rip

R2 (config-router)#tversion 2

R2 (config-router)#no auto—summary

R2 (config-router) #network 192.168.12.0

R2 (config-router)#redistribute eigrp 1 //¥ EIGRP ®/3 4% RIP
R2 (config-router)idefaul t-metric 4 / /e BN R A

[EE]



7f “redistribute” A HSE “metric” F&EMIFN T & BN IE T B A =N
Hl “default-metric” 41 & A IFH T AH

(3) 3. WA RS
R3(config)#irouter eigrp 1
R3 (config-router)#no auto—summary
R3 (config-router)#network 3.3.3.0 0.0.0. 255
R3(config-router)#network 192.168.23.0
R3 (config-router)firedistribute ospf 1 metric 1000 100 255 1 1500
/ /¥4 OSPF FE7)A1i £ EIGRP
R3(config-router)tdistance eigrp 90 150 //[i'E EIGRP BRI\ BHIH B
R3 (config)#irouter ospf 1
R3 (config-router) #router-id 3.3.3.3
R3 (config-router)#network 192.168.34.0 0.0.0.255 area 0
R3 (config-router)firedistribute eigrp 1 metric 30 metric—type 1 subnets
/ /¥ EIGRP #4347 ] OSPF
R3 (config-router)#tdefault-information originate always
(4) DY 4. FUE A R4
R4 (config) irouter ospf 1
R4 (config-router) #router—id 4.4.4.4
R4 (config-router)t#network 4.4.4.0 0.0.0.255 area 0
R4 (config-router)#network 192.168.34.0 0.0.0.255 area 0
4. RI0 R
(1) fERl EEFHHHE:
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, 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 192.168.12.0/24 is directly connected, Serial0/0/0
3.0.0.0/24 is subnetted, 1 subnets

R 3.3.3.0 [120/4] via 192.168.12.2, 00:00:08, Serial0/0/0
4.0.0.0/32 is subnetted, 1 subnets

4.4.4.4 [120/4] via 192.168.12.2, 00:00:08, Serial0/0/0
202.96. 134.0/24 is directly connected, Serial0/0/1
192. 168.23.0/24 [120/4] via 192.168.12.2, 00:00:08, Serial0/0/0
192. 168. 34.0/24 [120/4] via 192.168.12.2, 00:00:08, Serial0/0/0
Sk 0.0.0.0/0 is directly connected, Serial0/0/1

oI I -



DALy & W % ph 4 R1JERL RTPv2 2 B M s R2 F 3 Ak RIP [
(2) fER2 LAFH M.
R2#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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, 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

C 192.168.12.0/24 is directly connected, Serial0/0/0
3.0.0.0/24 is subnetted, 1 subnets
D 3.3.3.0 [90/2297856] via 192.168.23.3, 00:00:21, Serial0/0/1
4.0.0.0/32 is subnetted, 1 subnets
D EX 4.4.4.4 [170/3097600] via 192.168.23.3, 00:00:21, Serial0/0/1
C 192. 168.23.0/24 is directly connected, Serial0/0/1
D EX 192.168. 34.0/24 [170/3097600] via 192.168.23.3, 00:00:21, Serial0/0/1
R¥ 0.0.0.0/0 [120/3] via 192.168.12.1, 00:00:05, Serial0/0/0
DA b 2 WA R 4§ R1 B0 A RIP (BRI H 4 6t 2 R2 2% 20 3], 6 e AQRHS
“Rk7s fER A RS LI HER A OSPF i ph B 4% th 2 R2 7> 21, % i ACA% 0 “D EX”,
XA Y] EIGRP e ) A itk cloMI A ey, BROARR I A, P 0 ey B0 BRER B9 2 90,
AN ) BIER B2 170,
(3) fER3 LAFH M.
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, 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 192.168.23.2 to network 0.0.0.0

D EX 192.168.12.0/24 [150/3097600] via 192.168.23.2, 00:13:43, Serial0/0/1
3.0.0.0/24 is subnetted, 1 subnets

C 3.3.3.0 is directly connected, LoopbackO
4.0.0.0/32 is subnetted, 1 subnets
0 4.4.4.4 [110/65] via 192.168.34.4, 00:13:43, Serial0/0/0

C 192. 168.23.0/24 is directly connected, Serial0/0/1



C 192. 168. 34.0/24 is directly connected, Serial0/0/0
D+EX 0.0.0.0/0 [150/3097600] via 192.168.23.2, 00:06:08, Serial0/0/1
DLt B, B th#% R2 L3 At BTGRP [ i th 4% R3 2% 20 3, B RRS
“DEX” , [F]I ETGRP 4h it rhy )7 BRI B A2 25U 1500
(4) {ER4 LAFH K.
R4#ishow ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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, 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 192.168.34.3 to network 0.0.0.0

0 E1 192.168.12.0/24 [110/94] via 192.168.34.3, 00:25:26, Serial0/0/0
3.0.0.0/24 is subnetted, 1 subnets
0 El 3.3.3.0 [110/94] via 192.168.34.3, 00:25:26, Serial0/0/0
4.0.0.0/24 is subnetted, 1 subnets
C 4.4.4.0 is directly connected, Loopback0
0 E1 192.168.23.0/24 [110/94] via 192.168.34.3, 00:25:26, Serial0/0/0
C 192. 168.34.0/24 is directly connected, Serial0/0/0
0%E2 0.0.0.0/0 [110/1] via 192.168.34.3, 00:25:26, Serial0/0/0
DL R0, B s R3 L E Ak OSPF [ it th 8% R4 #2151, MRS A
“0 E1”; [FIAEE] RS VAR 4RSS “0 E27 fUBRIARS .
(5) show ip protocols
R3#show ip protocols
Routing Protocol is “eigrp 17 // i&4T AS Jy 1 ) EIGRP 2
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 1, ospf 1 (internal, external 1 & 2, nssa—external 1 & 2)
//¥% OSPF JEFE 1 F434ii EIGRP th
EIGRP NSF-aware route hold timer is 240s
Automatic network summarization is not in effect
Maximum path: 4
Routing for Networks:
3.3.3.0/24
192. 168. 23.0



Routing Information Sources:
Gateway Distance Last Update
192. 168. 23. 2 90 00:51:05

Distance: internal 90 external 150

Routing Protocol is “ospf 1”7 //iz47 OSPF ¥, #fES A1
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router ID 3.3.3.3
It is an autonomous system boundary router //HV8 R LA HEE (ASBR)
Redistributing External Routes from,
eigrp 1 with metric mapped to 30, includes subnets in redistribution
/ /¥4 EIGRP1 T4y 4ii OSPF Hh
Number of areas in this router is 1. 1 normal 0 stub O nssa
Maximum path: 4
Routing for Networks:
192.168.34.0 0.0.0. 255 area 0

Routing Information Sources:

Gateway Distance Last Update
4.4.4.4 110 00:58:42
3.3.3.3 110 00:58:42

Distance: (default is 110)

DL L 26 BH % 42 R3 IZ4T EIGRP F1 OSPE P AP e b, 11 H 32T T R B4 AF o

20.3 328 2. I1SIS #1 0SPF E97%

1. KB
W ARG AT DL AR

(1) FIE i E A

(2) IS-IS FI OSPF [fE 44
(3) HAM T 1 IR A AR
2. thilMEH
SR AN W 20-2 FroR
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(1) DER 1. BE M h4 R
Rl (config)#irouter isis
Rl (config-router)#net 49.0001.1111.1111.1111.00
R1(config-router)#is—type level-2-only
R1(config)#interface Loopback0
R1(config-if)#ip address 1.1.1.1 255.255.255.0
R1(config-if)#ip router isis
R1(config)#interface Serial0/0/0
R1(config-if)#ip address 192.168.12.1 255. 255. 255.0
R1(config-if)#ip router isis
R1(config—if)#no shutdown
(2) DY 2. WOE M I R2
R2 (config) #irouter isis
R2 (config-router)#net 49.0002. 2222. 2222. 2222. 00
R2 (config-router)#is—type level-2-only
R2 (config-router) #redistribute ospf 1 metric 20 //¥# OSPF FE434i%| IS-IS
R2 (config)#interface Loopback0
R2 (config-if) #ip address 2.2.2.2 255.255.255.0
R2 (config-if)#ip router isis
R2 (config) #interface Serial0/0/0
R2 (config-if)#ip address 192.168.12.2 255. 255. 255.0
R2 (config—if)#tclockrate 128000
R2 (config-if)#ip router isis
R2 (config—if) #no shutdown
R2 (config) irouter ospf 1
R2 (config-router)#router—id 2. 2. 2. 2
R2 (config-router)#network 192.168.23.0 0.0.0.255 area 1
R2 (config-router)#redistribute isis level-2 metric 50 subnets
// ¥ 1S-1S H 434 %] OSPF
R2 (config-router)#redistribute connected subnets

/ /¥ HIEFE 53 A3 OSPF

[ ARZ ]

FETES AT IS-1S B e I, JUEENs L1 F0 L2 Mg ik, 1misqr 1S-1S
% B P U A B R AN REAR T A AT bR I, Bl T A HAEA AT DL ARSEEH, WA
T EIE, A4 R3 IR [ R AAE “192.168. 12,07 [ 4 H, 1 R=0 M 4%
ANATIE

(3) YR 3: WUE M IS R3
R3 (config)irouter ospf 1
R3 (config-router) #router-id 3.3.3.3
R3 (config-router) #network 3.3.3.0 0.0.0.255 area 0
R3 (config—router) #network 192.168.23.0 0.0.0.255 area 1
R3 (config-router) #network 192.168.34.0 0.0.0.255 area 0



(4) BB 4. FEK S R4
R4 (config) #ip prefix—-list 1 seq 5 permit 4.4.0.0/24 //5E XHi%i%| 3%
R4 (config)#ip prefix—1list 2 seq 5 permit 4.4.1.0/24
R4 (config) #route—map conn permit 10 //5€ S kW%, 21 ZEIEAN4
R4 (config-route—map)#tmatch ip address prefix-list 1 //VLEcS&Aft:
R4 (config-route—map)iset metric 50 //PATAT A
R4 (config-route—map) #set metric—type type—1
R4 (config)#iroute—map conn permit 20
R4 (config-route—map) tmatch ip address prefix—list 2
R4 (config-route—map) #set metric 100
R4 (config) irouter ospf 1
R4 (config-router) #router—id 4.4.4.4
R4 (config-router)#network 192.168.34.0 0.0.0.255 area 0
R4 (config-router)#iredistribute connected subnets route—map conn

/ /¥ HIEFE 53 A 3 OSPF H

(U]

(1) #%hs R4 FOp A EIERIA R TN, %) “4.4.0.07 i H2rr 1 S (g e
50, FEEARMIZRAEN 1, XS “4. 4. 1. 0” Sl @y FER BN 100, FERERISERAER
FHERIA, RIZRAY 2;

(2) W FEEMEERL D, Pril—EAREAE OSPF (1 th bR il s “4.4.0.0”
“4.4.1.07;

(3) HZ8AIE (prefix-list) ek id IR 2 f P HTAER ) 2, B s R %
IZRR AT ORI R s UG C S A o

4. THEK
(1) fERL LAFH M.
Rl#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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, 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, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets

il2 2.2.2.0 [115/20] via 192.168.12.2, Serial0/0/0
3.0.0.0/32 is subnetted, 1 subnets



il2 3.3.3.3 [115/30] via 192.168.12.2, Serial0/0/0
4.0.0.0/24 is subnetted, 2 subnets
il2 4.4.0.0 [115/30] via 192.168.12.2, Serial0/0/0
il2 4.4.1.0 [115/30] via 192.168.12.2, Serial0/0/0
i L2 192.168.23.0/24 [115/30] via 192.168.12.2, Serial0/0/0
i L2 192.168.34.0/24 [115/30] via 192.168.12.2, Serial0/0/0
DAE A A Wi e 2 R1 S/ BB 2 s i (5 B, JLhig i 4c H “2.2.2.07 J2 IS-IS
B L, T E R “4 L27 B 4k H A E e % th o R2 F 0 A HER I«
(2) fER2 LAFH M.
R2#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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, 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, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets
il2 1.1.1.0 [115/20] via 192.168.12.1, Serial0/0/0
2.0.0.0/24 is subnetted, 1 subnets
C 2.2.2.0 is directly connected, LoopbackO
3.0.0.0/32 is subnetted, 1 subnets
0 IA 3.3.3.3 [110/65] via 192.168.23.3, 00:00:27, Serial0/0/1
4.0.0.0/24 is subnetted, 2 subnets
0 El1 4.4.0.0 [110/178] via 192.168.23.3, 00:00:27, Serial0/0/1
0 E2 4.4.1.0 [110/100] via 192.168.23.3, 00:00:27, Serial0/0/1
C 192. 168.23.0/24 is directly connected, Serial0/0/1
0 TA 192.168.34.0/24 [110/128] via 192.168.23.3, 00:00:27, Serial0/0/1
DA b R B B Tt R2 BE23) 1 “4 027 B, /3 OSPF () “0 IA” Ry,
R RA MR “OEL” 1 “OE2” B il1o HFalExt T R4 PR HE DRk th 46 H
TASIE S T U R HI 2K
(3) fER3 LAFH M.
R3#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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, 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

0 E2 192.168.12.0/24 [110/20] via 192.168.23.2, 00:01:27, Serial0/0/1

1.0.0.0/24 is subnetted, 1 subnets
0 E2 1.1. 1.0 [110/50] via 192.168.23.2, 00:01:23, Serial0/0/1
2.0.0.0/24 is subnetted, 1 subnets
0 E2 2.2.2.0 [110/20] via 192.168.23.2, 00:01:27, Serial0/0/1
3.0.0.0/24 is subnetted, 1 subnets
C 3.3.3.0 is directly connected, LoopbackO
4.0.0.0/24 is subnetted, 2 subnets
0 El1 4.4.0.0 [110/114] via 192.168.34.4, 00:01:28, Serial0/0/0
0 E2 4.4.1.0 [110/100] via 192.168.34.4, 00:01:28, Serial0/0/0
C 192. 168.23.0/24 is directly connected, Serial0/0/1
C 192. 168.34.0/24 is directly connected, Serial0/0/0

L4 AR R A i 46 H €192, 168.12.07 Rl ©2.2.2.07, WH{EH has R2 L
OSPF HL A iR i, AR BLIEFE VEE R ARER, 4 % th 2 R3 2 AREWC X 28 1 4% H
6

(4) {E R4 LAFH K.

R4#ishow 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, 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

BERI

0 E2 192. 168. 12

.0/24 [110/20] via 192.168.34.3, 00:01:42, Serial0/0/0

1.0.0.0/24 is subnetted, 1 subnets

0 E2 1.1. 1.0 [110/50] via 192.168.34.3, 00:01:41, Serial0/0/0
2.0.0.0/24 is subnetted, 1 subnets

0 E2 2.2.2.0 [110/20] via 192.168.34.3, 00:01:42, Serial0/0/0
3.0.0.0/32 is subnetted, 1 subnets

0 3.3.3.3 [110/65] via 192.168.34.3, 00:01:42, Serial0/0/0
4.0.0.0/24 is subnetted, 2 subnets

C 4.4.0.0 is directly connected, Loopback0

C 4.4.1.0 is directly connected, Loopbackl

0 TA 192.168.23.0/24 [110/128] via 192.168.34.3, 00:01:42, Serial0/0/0

C 192. 168.34.0/24 is directly connected, Serial0/0/0

DAE A 2 8% rh s R4 BES# 21 T OSPF | “0” A1 “0 TA” [, thep B R2 HLo0Ap

“0 E2” Bt



20.4 IHESHHSILE

R 20-2 HIH T AT RN L4

# 202 AEMSILE

LiEs YEH

show ip route Bk

show ip protocols B R B P SO e 45 B
redistribute P B ER PR A AT
default-metric Hic L BRI B B

ip prefix-list R EIE YIRS

distance eigrp Jic & EIGRP BRI\ PR 2




F221E HKHRMAK

FE A PEREII SR, O T ORIE A et FUEtE. R padilfies, w25
WX HEATILA . i r o e AN S it i B LA I W ik

21.1 FEREALHE

% CH O RS R 7 B SR rh AR R L B e AN AR TN, s O A eEpER
P A Th SRS AR ) LS g .

T i Pt 7 AR 1Y % A B ) () b SR A T B 0 3 ) — R LA o T SR 1Y)
%t B AL ek th e ) S, AT HT B R, el 4 45 B AN BRI AR B i ik B AEag AR
PSR HOCOR/N . N ER TP YRl R B A A0 . SRS % p 1) A s i %y o P

(route map) K€ . “route map” v & N EEN L “match” Fl “set”.

match HISKE SCICEC IR 45, D TC TR ) 70 5 b 4 R0 A\ iy )R 5 A i EA T4 I o 5 FH 1)
VOECA LG TP Mhuhb . B2, Bl DL B K R 4%

set & SOMFFA VLHC A& A IR AR ICIAT A o 38 H AT AW 21-1 Pros.

% 21-1 set WATH

set T4 iR
set ip next hop BB PR N — Bkt
set interface BOEHHR A R
set ip default next hop WEGE I —Bkihl, M4 mER
WA B H B kB 4% H
set default interface BOE A (1) 2
set ip tos W 1P H L) 1P ToS {H
set ip precedence WE TP H s g
CEN=9
1. —> route map 555 BRIN“ deny any 7. IXA™ deny [ FH 45 FAK 8 T 1X 4> route map

SEERE . R — NI T route map WA ULICIR, ‘&2 W 0E & 1 H (k2% th
e, M Tk 4 H Wk route map WA VLECIT, WIREHHA

2. —A>route map W LA Z A route map FRIR, IXLGEAJIHATIRER ACL —FF,
M E R BEHAT

21. 2 K530 1: F 9 foi2 ) 51 R4z 5 % B B3

1. KB
W A W] DL AR

(1) Beghie i &

(2) SrATHEHIFIR N E
2. il
SR 21-1 P



Lod:1.1.0.1/24 R 19216842024 Rz

Lo1:1.1.1.124 shO0 o0 ETS

Lo2:1.1.21/24 %

A | gt Lo0:2.2.2.2/24
172.16.1.0/24

LoT:1.1.7.1724

P 211 I o A P2l 51 2 s il i o S8

ARSI T8 A oA 5 A R g R RN RIE 1 rb 58 — A7k F B i e RN
g0/0 42 LM% H BB 4h R2, #EAN W52 4T RIPv2 2% th Pl

3. XWHE

(1) PER 1. PFE M b R

R1(config)#access—1list 1 permit 172.16.1.0

R1(config)#access—1ist 1 permit 1.1.1.0 0.0.254.0 // 20 =47 AAF N % H

R1(config)#router rip

R1(config-router)#version 2

R1(config-router)#no auto—summary

R1 (config-router)#network 1.0.0.0

R1 (config-router)#network 172.16.0.0

R1 (config-router)#network 192.168.12.0

R1 (config-router)#passive—interface default / /BRI AW S

R1(config-router)#no passive—interface Serial0/0/0 //>x[H#zhEz

R1(config-router)#distribute-1list 1 out Serial0/0/0//H /7 Al B /0 Anfas hl 41 3%

[EE]
“distribute-list” fir% m LL4x sy KIAE— AN BNy 1) 1R % b SE0FT P DBk iy, ]
DUk —A> i RERE BT S B R — AN N5 180 B 7 1) 60 B R I D

(2) YR 2. WO H#E R2
R2 (config) #router rip
R2 (config-router)#tversion 2
R2 (config-router)#no auto—summary
R2 (config-router) #network 2.0.0.0
R2 (config-router)#tnetwork 192.168.12.0
4. RIEIR
(1) 7E R2 EAFH K thk:
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, 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, Serial0/0/0
1.0.0.0/24 is subnetted, 4 subnets
1.1. 1.0 [120/1] via 192.168.12.1, 00:00:01, Serial0/0/0
1.1.3.0 [120/1] via 192.168.12.1, 00:00:01, Serial0/0/0
1.1.5.0 [120/1] via 192.168.12.1, 00:00:01, Serial0/0/0
1.1.7.0 [120/1] via 192.168.12.1, 00:00:01, Serial0/0/0
2.0.0.0/24 is subnetted, 1 subnets

~ =~ =™ =

(@]

2.2.2.0 is directly connected, LoopbackO
172.16.0.0/24 is subnetted, 1 subnets
R 172.16.1.0 [120/1] via 192.168.12.1, 00:00:01, Serial0/0/0
DALt 2 Witk ph s R2 BOCE RT AR LK RIS = A7 Sy 3 800 B [l 1 PR e
(2) show ip protocols
Rl#show ip protocols
Routing Protocol is “rip”
Sending updates every 30 seconds, next due in 2 seconds
Invalid after 180 seconds, hold down 180, flushed after 240
Outgoing update filter list for all interfaces is not set
Serial0/0/0 filtered by 1 (per—user), default is 1
Incoming update filter list for all interfaces is not set
Redistributing: rip
Default version control: send version 2, receive version 2

PL B 5 B8, 2 )a MRl A B3R, 78 s0/0/0 22 LRl 7 i /E T T
ARSI 1.

21.3 REGHEEH

21.3.1 3£8§ 2: EFIR IP bt ROSRRE R

1. R HEY
T A S5 ) DL AR

(1) JH route—map & X% H1 5 W

(2) LEFE NN i eh SR

(3) JET-U5 TP ik 1 SR % ph i ik
2. thih gy
LIS A 21-2 P



FE00/0_I Fi R SEsEs ait 192.168.12.024 | 40:2.9.2.2/24

10.1.1.0/24 uﬂh‘-

— T
A —9
192.168.21.0/24

Az 10.1.1.2 B:10.1.1.3

K 21-2 JET-U8 TP Huhik (1 55w 2% b

ARSI R s fERE thas RL ¥ g0/0 #2 IV TP SEng i 1 CONA, A4S =ML A KT
v E N —BkHbE o 192, 168. 12. 2; A EHL B SR IEHE 5 F—Bkihikh 192. 168. 21. 2,
P e EBR IR Ak, A M 4%ia1T EIGRP Bl il

3. XKL

(1) PER 1. PFE B b R

R1(config)#access—1list 1 permit 10.1.1.2

R1(config)#access—1list 2 permit 10.1.1.3

R1(config)#route—map CCNA permit 10

R1 (config-route—map)#match ip address 1

R1(config-route—map)#set ip next—hop 192. 168. 12. 2

R1(config)#route—map CCNA permit 20

R1(config-route—map)#match ip address 2

R1(config-route—map)#set ip next—hop 192. 168. 21. 2

R1(config)#interface g0/0

R1(config-if)#ip policy route—map CCNA

R1(config)#trouter eigrp 1

R1(config-router)#no auto—summary

R1 (config-router)#network 10.1.1.0 255.255. 255.0

R1 (config-router)#network 192.168.12.0

R1(config-router)#network 192.168.21.0

4. LA

(1) FEHLA I ping Hudik 2. 2. 2.2, Fhi#s R ERORITERE B QR
Rl#debug ip policy
*Feb 20 00:18:33.368: IP: s=10.1.1.2 (GigabitEthernet0/0), d=2.2.2.2, len 60, policy
match
*Feb 20  00:18:33.368: IP: route map CCNA, item 10, permit
*Feb 20 00:18:33.372: IP: s=10.1.1.2 (GigabitEthernet0/0), d=2.2.2.2 (Serial0/0/0), len 60,
policy routed
*Feb 20 00:18:36.381: IP: GigabitEthernet0/0 to Serial0/0/0 192.168.12. 2
DL b4 A5 B BUE IS 10, 1. 1. 2 M FENURIESE H IR ENL 2. 2. 2. 2 B8R e o
“GigabitEthernet0/0” VLML route—map CCNA fAIE4)5 10 ATE XA RNE, $HAT RIS,
RS T — Bkl 192. 168. 12. 2.



(2) FHLB I ping Hudik 2. 2. 2.2, FEhi# R ERORIERE B QR
*Feb 20 00:21:12.449: IP: s=10. 1. 1. 3 (GigabitEthernet0/0), d=2.2.2.2, len 60, policy match
*Feb 20 00:21:12.449: IP: route map CCNA, item 20, permit
*Feb 20 00:21:12.453: IP: s=10.1.1.3 (GigabitEthernet0/0), d=2.2.2.2 (Serial0/0/1), len 60,
policy routed
*Feb 20 00:21:12.453: IP: GigabitEthernet0/0 to Serial0/0/1 192.168.21.2
UL E R BRI L, 10, 1. 13 M ENURIESS H L 2. 2. 2. 2 iR e n
“GigabitEthernet0/0” VLML route—map CCNA A4S 20 AT e XA SRNE, $hATSRIE
R BT — Bkl 192, 168. 21. 2.
(3) fEEHL10. 1. 1.6 L ping Hihlk 2. 2. 2.2, #rhi#s RU LSRR 800 .
*Feb 20 00:14:17.416: IP: s=10. 1. 1.6 (GigabitEthernet0/0), d=2.2.2.2 (Serial0/0/0), len 60,
policy rejected — normal forwarding
DA E A AR R AR BRI 10, 1. 1.6 MM H ML 2. 2. 2. 2 iR Gesn
“GigabitEthernet0/0” AULHCH I HEms, HditiEH k.
(4) show ip policy
A o T AR 1 F Y TR SR
Rl#ishow ip policy
Interface Route map
Gi0/0 CCNA
DA b A5 B R WIAE “G10/0” $E N T 8% h SR “CONA”,

21.3.2 I 3: ETFHXK/NRIRIREEH

1. R HEY
T A S5 ) DL R
(1) H route—map & X 4% 1 SEm&
(2) AEEE NN i eh s
(3) TR/ Y A& i e ) ik
2. Hhih gy
LIS A 21-3 P,

64-100 Byte
TE00/0_H K P SRR bt 192.168.12.024 | 40:9.2.2.2/24
S0/0/0
s0/0/0
10.1.1.0724 uﬂ\_ ST

2

0101 010/
R1 ° ST Ra
192.168.21.0724
101-1000Byte

Az 10.1.1.2 B:10.1.1.3

21-3 FeF R ICR /N SRS 5

ARSI VETH IR « 76 1 2% R1 A g0/0 322 8 ] TP SRm& % i CONP, A 1546 /N4 64-100
FATIEIR AR E 118 s0/0/0;5 KA 101-1000 77 B 4o 4 B B2 11 4 s0/0/1,
i He R ARk, BN ERE4T EIGRP Bt il



3. XWHIE

(1) BB 1. FE S R
R1(config)#route—map CCNP permit 10
R1(config-route—map)tmatch length 64 100
R1(config-route—map)#tset interface s0/0/0
R1(config)#iroute—map CCNP permit 20
R1(config-route—map)#match length 101 1000
R1(config-route—map)#tset interface s0/0/1
R1(config)#interface g0/0
R1(config-if)#ip policy route—map CCNP
R1(config)#ip local policy route—map CCNP
R1(config)#trouter eigrp 1
R1(config-router)#no auto—summary
R1 (config-router)#network 10.1.1.0 255.255. 255.0
Rl (config-router)#network 192.168.12.0
Rl (config-router)#network 192.168.21.0

]
FEBE 1R I ) SR B i o) i b 2 A b = A R B0 A AN S T o L 0 50 A b %y
PR AT RS S, ZH “ip local policy route—map” iy 4L B A HLHE N o

4. THEK
(1) $UTH R ping s, HIREMKEE N 90, JEHihEDy 10. 1. 1.6 (4% R3 (LK
FIH kD
R3#ping
Protocol [ip]:
Target IP address: 2.2.2.2
Repeat count [5]: 1
Datagram size [100]: 90
Timeout in seconds [2]:
Extended commands [n]: y
Source address or interface: 10.1.1.6
Type of service [0]:
Set DF bit in IP header? [no]:
Validate reply data? [no]:
Data pattern [0xABCD]:
Loose, Strict, Record, Timestamp, Verbose[none]:
Sweep range of sizes [n]:
Type escape sequence to abort
Sending 1, 90-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:
Packet sent with a source address of 10.1.1.6
B s R1 SR i SR
Rl#tdebug ip policy
*Feb 20 20:57:06.535: IP: s=10.1.1.6 (GigabitEthernet0/0), d=2.2.2.2, len 90, FIB policy



match

*Feb 20 20:57:06. 535: IP: s=10. 1. 1.6 (GigabitEthernet0/0), d=2.2.2.2 (Serial0/0/0), len 90,
FIB policy routed

DA b S BRI 90 o IR (/e 11 “GigabitEthernet0/0” ULFLSENG, 4
AT, WCE AR AL 1 s0/0/0,

(2) PATY & ping ar %, H A 300, WMLk 10. 1. 1. 6:

R3#ping

Protocol [ip]:

Target IP address: 2.2.2.2

Repeat count [5]: 1

Datagram size [100]: 300

Timeout in seconds [2]:

Extended commands [n]: y

Source address or interface: 10.1.1.6

Type of service [0]:

Set DF bit in IP header? [no]:

Validate reply data? [no]:

Data pattern [0xABCD]:

Loose, Strict, Record, Timestamp, Verbosel[none]:

Sweep range of sizes [n]:

Type escape sequence to abort

Sending 1, 300-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Packet sent with a source address of 10.1.1.6

s R1 B SR USSR

*Feb 20 20:58:39.311: IP: s=10.1.1.6 (GigabitEthernet0/0), d=2.2.2.2, len 300, FIB policy
match

*Feb 20 20:58:39. 311: IP: s=10. 1. 1.6 (GigabitEthernet0/0), d=2.2.2.2 (Serial0/0/1), len 300,
FIB policy routed

DALt A5 R W 300 715 OB AU AEHLE 1 “Gigabi tEthernet0/0” DLACHENS, A,
AT, WOE AR AL 0 s0/0/1s

(3) PATH JE ping 4, B G N 1200, JHshi2 10. 1. 1. 6:

R3#ping

Protocol [ip]:

Target IP address: 2.2.2.2

Repeat count [5]: 1

Datagram size [100]: 1200

Timeout in seconds [2]:

Extended commands [n]: y

Source address or interface: 10.1.1.6

Type of service [0]:

Set DF bit in IP header? [no]:

Validate reply data? [no]:

Data pattern [0xABCD]:

Loose, Strict, Record, Timestamp, Verbosel[none]:



Sweep range of sizes [n]:
Type escape sequence to abort
Sending 1, 1200-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:
Packet sent with a source address of 10.1.1.6
B b2 R1 B BRI AE B
*Feb 20 21:01:20.583: IP: s=10.1.1.6 (GigabitEthernet0/0), d=2.2.2.2, len 1200, FIB policy
rejected (no match) - normal forwarding
DL BRI 1200 A5 s (L fEHE 11 “GigabitEthernet0/0” ANVLHCEE
s, H I R
(4) show route—map
A W 8 SR % bR S A it eh SR DT P PR A7 L
Rl#show route—map
route—map CCNP, permit, sequence 10
Match clauses:
length 64 100
Set clauses:
interface Serial0/0/0
Policy routing matches: 3 packets, 292 bytes
route—map CCNP, permit, sequence 20
Match clauses:
length 101 1000
Set clauses:
interface Serial0/0/1
Policy routing matches: 1 packets, 314 bytes
(5) show ip policy
Rl#tshow ip policy

Interface Route map
local CCNP
Gi0/0 CCNP

DL g SR IR R “Gi0/0” FIUASHBIY ] T #% 5 mg “CCNP”.,
21.3.2 3016 4: ETFMARMEKREIEA

1. R HEY

T A S5 ) DL AR

(1) JH route—map & X % H1 5
(2) EFE NN i eh SR
(3) FJ IV H AR SR8 % £ PR ik
2. il
LIS A 21-4 P,



HTTPR &

FE00/0_H R SRR bt 192.168.12.0124 | 40:22.2.2/24

10.1.1.0:24 ﬂ':'\'

1
192.168.21.0/24
Telnetix i

A 10.1.1.2 B:10.1.1.3

214 FET N FH 1) SR % i

ARSI AR th A R1 1) g0/0 452 1N TP SR % th CCIE, fHf5%F HITP ¥ o,
WE R —BkHhl 2 192. 168. 12. 2, I HBE TP B 569 A flash, 4 Telnet Fi L ¥t &
T—BkHbak R 192, 168. 21. 2, FF HE'E IP AN critical, P H e MdE Ik
WK, HEAWEIEAT EIGRP #% th bl

3. XWHE

(1) BB FE S R
R1(config)#ip access—list extended HTTP
R1(config—ext—nacl)#ipermit tcp any any eq 80
R1(config)#ip access—1list extended TELNET
R1(config—ext—nacl)#ipermit tcp any any eq 23
R1(config)#route—map CCIE permit 10
Rl (config-route—map)#match ip address HTTP
R1(config-route—map)#set ip precedence flash
R1(config-route—map)#set ip next—hop 192. 168. 12. 2
R1(config)#route—map CCIE permit 20
R1(config-route—map)#match ip address TELNET
R1(config-route—map)#set ip precedence critical
R1(config-route—map)#set ip next—hop 192. 168. 21. 2
R1(config)#interface g0/0
R1(config-if)#ip policy route—map CCIE
R1(config)#ip local policy route—map CCIE
R1(config)#trouter eigrp 1
R1(config-router)#no auto—summary
Rl (config-router)#network 10.1.1.0 255.255. 255.0
Rl (config-router)#network 192.168.12.0
R1 (config-router)#network 192.168.21.0

(2) B2 FE KA R2
R2 (config)#tirouter eigrp 1
R2 (config-router)#network 2.2.2.0 0.0.0. 255
R2 (config-router) #network 192.168.12.0
R2 (config-router)#network 192.168.21.0



R2 (config-router)#no auto—summary
R2(config)#ip http server
R2(config)#line vty 0 4

R2 (config-line)#no login
R2(config-line)#iprivilege level 15

4. LA

(1) ZEFEHLA V5 2. 2. 2.2 (1) http HR%S
Rl#debug ip policy
*Feb 20 22:32:44.407: IP: s=10.1.1.2 (GigabitEthernet0/0), d=2.2.2.2, len 48, FIB policy

, A RL SRR S

match
*Feb 20 22:32:44.407: TP: s=10.1.1.2 (GigabitEthernet0/0), d=2.2.2.2, g=192.168.12.2, len
48, FIB policy routed
DL A5 B3R http MBI AR “GigabitEthernet0/0” UURALHENS, AT SR B
o1, BCEHEA T kbl 192. 168. 12. 2.
(2) TEEHLA EViR) 2.2.2.2 11 telnet 5, B #t R1 _E SR IAME R .
*Feb 20 22:29:28.127: IP: s=10.1.1.2 (GigabitEthernet0/0), d=2.2.2.2, len 43, FIB policy
match
*Feb 20 22:29:28.131: TP: s=10.1.1.2 (GigabitEthernet0/0), d=2.2.2.2, g=192.168.21.2, len
43, FIB policy routed
DA A5 R B telnet MR EL7EHZ M “GigabitEthernet0/0” VCHCIRENS, AT HRNE
Eeh, BCEAWEE N —Bkibk o 192. 168. 21. 2,
(3) fEEHLA L ping 2.2.2.2, B hds RL s il BT
*Feb 20 22:35:12.431: IP: s=10.1.1.2 (FastEthernet0/0), d=2.2.2.2, len 100, FIB policy
rejected (no match) - normal forwarding
uiﬁﬁﬁéﬁﬁpmg%ﬁﬁﬁﬁﬁﬂ“mwmmmmwm”KEM%m%%,ﬁﬁ
(ENE 223

21. 4 FFHMKELHSICE

R 21-2 HIH T ATW R EBI L4

# 212 XEMLSILE

e

!

show ip policy

A SR i 1 A A

show route—map

B E IR ITAT % e SROS B % e SRS 1L
Fic (5 0

debug ip policy

B B i I DL RO O

passive—interface

P B shi n

distribute-list BB o A i 51 2

route—map 58 SCIH% HH T

match 7€ SCUCHC R 45

set S SOG4 VL HC 45 A1 R o A SR BRI AT
ip policy route—map N FH % 2R

ip local policy route—map AR FH 2% SR




E22% |IPv6

ToisE NAT, 62 CIDR S50 228 MR 1P Mk i) B, 10 IPv6 A2 fif vtk 56 S i)

R TJiiE. IPv6 s i1 TIETF il (K N — AR M, H 2 BB A IR R B3 TPv4 .

22.1 |Pv6 #Lik

22.1.1 IPv6 i &5

IPv4 B AR gl 1 H AT B B I, LR O A (A DAE B B RAGAT
JEME . (HBEAE BN AR L, ARG TPvA bSO 2euf LS RE LG A9t — 2D 3 sk R
M55 HRFE,  EEARn SIS B MR 55 B ORUESS o TPvE RERS AR Y TPvA AEAEVE 2 a8, fth
BEJG S BRSSO ARUESE . [RIIN, TPv6 JEXF TPv4 /E T RSSO, ARG iR b 4% H 3
B, TPv6 M IPvA KEAERE PN A JLAE, Jf i TPve WA TPv4. TPv6 [RF il T

L.
2.

128 LRI JT 5, DR R B AESe i T2 W g k=2 Tl
FE AL AT b 22 TR AR DA i A A8 4 Bt 2 o 4 2 ERE4% (14t I T 0 s bk 19 P 75

Ko I NEHE I, Bal il S SN B 55

22.

LRSI Z A B T R, PR T R RN R L

H B B AEAHAE Internet FORMUBIA BB 2% 1Lk W R

ARP " B A L B i 20 # A QR

IPv6 X EE B Sk AE TR, DA/ A B g T A 19 48 10 417 5

IPv6 bR 2 7 BT AR I R X 705

IPv6 L HE AT AX 73 K ANE S i P ik, SEAT R T2 B Dh se s B s

T1Pv6 Hhik AR B (173 J2 AR SN SRR T 3842 e b A4 2 o 1)t b S 2R AN ik o
IPv6 BB 2], JF E2briEll;

. IPv6 PRS- th S7 i sh ks
. IPve $RAE T RIS 11 QOS fREE;

TPv6 ) AL, A IE 2 AL A

1.2 1Pv6 Hblit

IPv4 HbhEZRoR A 2o TR 2, M0 1Pve SR 5o T Ntk lks . it
2007:00D3:0000: 2F3B: 02BB: 00FF : FE28:2000 J&—AN5E 4[] IPv6 Hukik.

[#2°]

1. IPv6 itk BEAS 16 475020 T S 227 v BL LRt R s s

2. LUK B S NI SR A AR B S A A5, HNE S« o

3. BAE—AS URL i 1 SCA 1Pv6 bk, SCACHBRERNZ TS “[7 R “17 K.

IPv6 MuhbAy =AM FARR . (ERRRAALRE, AEREPHIE A S — Rl 2R
Mk, QAT AR B b . ARG Ul ARG ARk E ., [RIER bR RS E Mk



1B A BE B bk Ak SO HE R 0] SR A A Bkl s 2§57 45 e R SR YT i
NN A

L. AHbBE s ik

MAE—ANN S B A IPv6 PSR, 3 S s RN O B B E AN A H A K
W44k FESO:: /10,

2. AHuuk St

AHb S HE 5 REC1918 FI s SUIIAAAT TPv4 Hihk2s (i) 28400,  DRIH A s st s M ik AN REAE
A FK IPv6 RIFFM g, BUZEh FECO: : /10,

3. WRAGARKRFE I

TANA 23 Bc TPv6 -0 [a) b i —A> TPv6 Hihik RT3 4E A v] B8 &4 Bk sk il

4. 1Pv4 FHeZs kit

IPv4 He75 1 1Pv6 ik bl JEHL IS FH IRRF R 4% TPve Mk,  H & AR AL
o b AZhOE TPva BRIE LA TPva (2% EAL% TPv6 BidEfi.

5. [FIEAHHE

HiEhhl 0:0:0:0:0:0:0: 1 FoMIFAHAE, A ek H S K% 1Pve . EAGESD
Begh ATAT P B4 1T

6. ANiffiE bk

FPEHAE 0:0:0:0:0:0:0:0 A E AL EAREN LR AR R

7. ZFRE T HbE

RFC2373 72 &0 [l N R IPv6 PIisl i e SURIER B T LA 1Pv6 bk, XS8R By itk
PR 2 H45 w Hik o

8. iR Atk

P R A I O RS R AT B R L, #8308 AN B (R
SROP bR o B SR s k52 BT AR H A K

22.2 IPv6 ¥ H

22.2.1 206 1: IPv6 ER7SERH

1. R HB

T b Az AT DL AR

(1) JaH IPve iR

(2) K& 1Pv6 Huhik

(3) IPv6 A% i C A ik
(4) TPv6 BRI e &AL
2. ¥RIME
SEEGHR A A 22-1 Firs

R R2
s0/0/0

s0/0/0 S
(=< - =
2007:ccce1/64 2007coce2/64

Lo0:2008:dddd::2/64

Lod:2006:aaaaz1/64
Lo1:2006:bhb::1/564

K 22-1 TPv6 B H



3. XWHE
(1) B 1. BEKHERL

Rl (config) #ipv6 unicast-routing //JA H TPv6 i R
R1(config)#interface Loopback0
R1(config-if)#ipv6 address 2006:AAAA::1/64 //HCE TPv6 Hihk

R1(config)#interface Loopbackl
R1(config-if)#ipv6 address 2006:BBBB::1/64
R1(config)#interface Serial0/0/0
R1(config-if)#ipv6 address 2007:CCCC::1/64
R1(config—if)#no shutdown
R1(config)#ipv6 route 2008:DDDD::/64 Serial0/0/0 //FiE IPv6 FiASE
(2) B2 FE KA R2
R2 (config) #ipv6 unicast-routing
R2 (config)#interface Loopback0
R2 (config-if)#ipv6 address 2008:DDDD::2/64
R2 (config) #interface Serial0/0/0
R2 (config-if)#ipv6 address 2007:CCCC::2/64
R2 (config—if)#clockrate 128000
R2 (config—if)#no shutdown
R2(config)#ipv6 route ::/0 Serial0/0/0 //BCE IPv6 BRI i
4. RI0 R
(1) show ipv6 interface
i A R AR 1Pv6 13 45 B
Rl#tshow ipv6 interface s0/0/0
Serial0/0/0 is up, line protocol is up
IPv6 is enabled, link—local address is FE80::C800:BFF:FE80:0
//AE )3 IPv6, ASHiaE ik Hhaik [ 2 E
Global unicast address(es):
2007:CCCC: : 1, subnet is 2007:CCCC::/64
[/ BRI A
Joined group address(es) :
FFO2::1
[/ RTNA B E I T AORES e
FF02::2
[/ RIRA G M E T s A
FF02::1:FF00:1
/ /BT e ARP LB v K15 A1 2 Fk bl
FF02::1:FF80:0
//5 ikl 2007:CCCC: = 1 MM % SR T 54 22 3
MTU is 1500 bytes
ICMP error messages limited to one every 100 milliseconds
ICMP redirects are enabled

// A TCOMP EE5E 1)



ND DAD is enabled, number of DAD attempts: 1
/ /40 s B IR ER A M A U 5
ND reachable time is 30000 milliseconds
//ND AJ LI 7]
Hosts use stateless autoconfig for addresses.
/A TCIRAS A B e E
(2) show ipv6 route
Z 2 HR B E IPve B
Rl#show ipv6 route
IPv6 Routing Table — 9 entries
Codes: C - Connected, L - Local, S - Static, R — RIP, B — BGP
U - Per—user Static route, M — MIPv6
I1 - ISIS L1, 12 - ISIS L2, IA — ISIS interarea, IS — ISIS summary
0 - OSPF intra, OI — OSPF inter, OE1l — OSPF ext 1, OE2 — OSPF ext 2
ON1 — OSPF NSSA ext 1, ON2 — OSPF NSSA ext 2
D - EIGRP, EX - EIGRP external
C  2006:AAAA::/64 [0/0]
via ::, Loopback0
L 2006:AAAA::1/128 [0/0]
via ::, Loopback0
C  2006:BBBB::/64 [0/0]
via ::, Loopbackl
L 2006:BBBB::1/128 [0/0]
via ::, Loopbackl
C  2007:CCCC::/64 [0/0]
via ::, Serial0/0/0
L 2007:CCCC::1/128 [0/0]
via ::, Serial0/0/0
S 2008:DDDD::/64 [1/0]
via ::, Serial0/0/0
L FE80::/10 [0/0]

via ::, NullO
L FF00::/8 [0/0]
via ::, NullO

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, M — MIPv6
I1 - ISIS L1, 12 - ISIS L2, IA — ISIS interarea, IS — ISIS summary
0 - OSPF intra, OI - OSPF inter, OEl — OSPF ext 1, OE2Z - OSPF ext 2
ON1 — OSPF NSSA ext 1, ON2 — OSPF NSSA ext 2
D - EIGRP, EX - EIGRP external
S ::/0 [1/0]
via ::, Serial0/0/0



C  2007:CCCC::/64 [0/0]
via ::, Serial0/0/0

L 2007:CCCC::2/128 [0/0]
via ::, Serial0/0/0

C  2008:DDDD::/64 [0/0]
via ::, Loopback0

L 2008:DDDD::2/128 [0/0]

via ::, Loopback0
L FE80::/10 [0/0]
via ::, NullO
L FF00::/8 [0/0]
via ::, NullO

LS AR W i 4% R1 AT 2% TPv6 IR AS % 1, R2 _EAT— 4% TPv6 [ER NI 1, TPv6
BRI H 2 B 7 [
(3) ping
R2#iping ipv6 2006:AAAA::1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2006:AAAA::1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round—trip min/avg/max = 24/72/124 ms
22.2.2 3R 2: IPv6 RIPng

1. KB

T A S5 ) DL R

(1) JAH IPve Witk

(2) 9] RIPng P23 NERIA B
(3) RIPng Mo & M1

2. il

SRR N 22-2 PR

2007120764 2007:23:0764 - 200734064

R1 R2
000 o000 SO0 s0.0/0
st o o A0 sonng=a
: - :

Lo0:2006:1111::1/64 Lo0:2008: 4444::4764

K&l 22-2 1Pv6 RIPng il &

3.XBWTE
(D S8 KEShER
R1(config)#ipv6 unicast—routing

R1(config)#ipv6é router rip cisco //Ji8) TPv6 RIPng HEFE
Rl (config-rtr)#split—-horizon // S K45 %)
Rl (config-rtr)#poison-reverse // A Rk s

R1(config)#interface Loopback0



R1(config-if)#ipv6 address 2006:1111::1/64

Rl (config-if)#ipv6 rip cisco enable //#F¥:H I-J5 ] RIPng
R1(config)#interface Serial0/0/0

R1(config-if)#ipv6 address 2007:12::1/64
R1(config-if)#ipv6 rip cisco enable

R1(config-if)#ipv6 rip cisco default—information originate
//19 TPv6 RIPng X3yt A—4& BN H (2 /0D
R1(config-if)#no shutdown

R1(config)#ipv6 route ::/0 Loopback0 //fic & Eki\ &

(€7D |

“ipv6 rip cisco default-information only ” #y2-t A LAa] IPv6 RIPng Xyt A
— BRI H S ER % A MK L T RGE BRI TPv6 B, 11 1% 11 L& 1 TPv6 1) R1Png
% F AR B o

(2) DY 2. WOE M I R2
R2 (config) #ipv6 unicast-routing
R2 (config) #ipv6 router rip cisco
R2 (config-rtr) #split-horizon
R2 (config—rtr) #poison—reverse
R2 (config) #interface Serial0/0/0
R2 (config-if)#ipv6 address 2007:12::2/64
R2 (config-if) #ipv6 rip cisco enable
R2(config-if)#tclock rate 128000
R2 (config—if) #no shutdown
R2 (config)#interface Serial0/0/1
R2 (config-if)#ipv6 address 2007:23::2/64
R2 (config-if) #ipv6 rip cisco enable
R2(config-if)#tclock rate 128000
R2 (config—if) #no shutdown

(3) YR 3: WUE M IS R3
R3(config)#ipv6 unicast-routing
R3(config) #ipv6 router rip cisco
R3 (config-rtr) #split—-horizon
R3 (config-rtr)#poison—reverse
R3(config)#interface Serial0/0/0
R3 (config-if)#ipv6 address 2007:34::3/64
R3(config-if) #ipv6 rip cisco enable
R3 (config—if)#clockrate 128000
R3(config-if)#no shutdown
R3(config)#interface Serial0/0/1
R3(config-if) #ipv6 address 2007:23::3/64
R3(config-if)#ipv6 rip cisco enable
R3 (config-if)#no shutdown



(4) BB 4. FEK S R4
R4 (config) #ipv6 unicast—routing
R4 (config) #ipv6 router rip cisco
R4 (config-rtr) #split-horizon
R4 (config-rtr)#poison—reverse
R4 (config)#interface Loopback0
R4 (config-if)#ipv6 address 2008:4444::4/64
R4 (config-if) #ipv6 rip cisco enable
R4 (config)#interface Serial0/0/0
R4 (config-if)#ipv6 address 2007:34::4/64
R4 (config-if) #ipv6 rip cisco enable
R4 (config—if) #no shutdown
4. RI0 R
(1) show ipv6 route
R2#show ipv6 route
IPv6 Routing Table — 10 entries
Codes: C - Connected, L - Local, S - Static, R — RIP, B — BGP
U - Per—user Static route, M — MIPv6
I1 - ISIS L1, 12 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
0 - OSPF intra, OI — OSPF inter, OEl — OSPF ext 1, OE2 — OSPF ext 2
ON1 — OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
D - EIGRP, EX - EIGRP external
R ::/0 [120/2]
via FE80::C800:AFF:FE90:0, Serial0/0/0
R 2006:1111::/64 [120/2]
via FE80::C800:AFF:FE90:0, Serial0/0/0
C 2007:12::/64 [0/0]
via ::, Serial0/0/0
L 2007:12::2/128 [0/0]
via ::, Serial0/0/0
C  2007:23::/64 [0/0]
via ::, Serial0/0/1
L 2007:23::2/128 [0/0]
via ::, Serial0/0/1
R 2007:34::/64 [120/2]
via FE80::C802:AFF:FE90:0, Serial0/0/1
R 2008:4444::/64 [120/3]
via FE80::C802:AFF:FE90:0, Serial0/0/1
L FE80::/10 [0/0]

via ::, NullO
L FFo0::/8 [0/0]
via ::, NullO

DL %00 R1 BAsZ]a) IPv6  RIPng MIZ%IEN—%4% IPv6 [FERIN T, [RINHICR 3 4&
IPv6 RIPng M4 H, 1M Hrf 1Pv6 RIPng i 145 H ) F —kuhb 35 04 48 fa i g 4% 1 1



“link-local” Huhik. ®JLL#EIT “show ipv6 rip next—hops” #v4T& RIPng ) K —Bkith
1] 8
R2#show ipv6 rip next—hops
RIP process “cisco”, Next Hops
FE80: :C800:AFF:FE90:0/Serial0/0/0 [3 paths]
FE80: :C802:AFF:FE90:0/Serial0/0/1 [3 paths]
(2) show ip protocols
R2#show ipv6 protocols
IPv6 Routing Protocol is “connected”
IPv6 Routing Protocol is “static”
IPv6 Routing Protocol is “rip cisco”
Interfaces:
Serial0/0/1
Serial0/0/0
Redistribution:
None
LA E#r I 8) IPv6 RIPng MEFEA cisco, [IRFAE Serial0/0/1 Fl Serial0/0/0
O ] RIPng.
(3) show ipv6 rip database
i MK F RIPng HIHE
R2#show ipv6 rip database
RIP process “cisco”, local RIB
2006:1111::/64, metric 2, installed
Serial0/0/0/FE80: :C800:AFF:FE90:0, expires in 178 secs
2007:12::/64, metric 2
Serial0/0/0/FE80: :C800:AFF:FE90:0, expires in 178 secs
2007:23::/64, metric 2
Serial0/0/1/FE80: :C802:AFF:FE90:0, expires in 168 secs
2007:34::/64, metric 2, installed
Serial0/0/1/FE80: :C802:AFF:FE90:0, expires in 168 secs
2008:4444::/64, metric 3, installed
Serial0/0/1/FE80: :C802:AFF:FE90:0, expires in 168 secs
::/0, metric 2, installed
Serial0/0/0/FE80: :C800:AFF:FE90:0, expires in 178 secs
DALt %75 T R2 ) RIPng (%4 1% .
(4) debug ipv6 rip
Ziir 2 I RE)AS A RIPng 55T
R2#debug ipv6 rip
RIP Routing Protocol debugging is on
R2#clear ipv6 route *
*Feb 15 14:17:34.851: RIPng: Sending multicast update on Serial0/0/1 for cisco
*Feb 15 14:17:34.851: src=FE80: :C801:AFF:FE90:0
*Feb 15 14:17:34.855: dst=FF02::9 (Serial0/0/1)
*Feb 15 14:17:34.855: sport=b21, dport=521, length=92
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17:
17:
17:
17:
17:
17:

34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
34.
43.

43.
43.
43.
43.
43.
43.
43.

57.

57.
57.
o7.
57.
o7.
57.
57.

859:
859:
859:
863:
863:
867:
867:
871:
871:
871:
875:
875:
879:
879:
439:

443:
443:
447:
447:
447:
451:
451:

815:

819:
819:
823:
823:
823:
827:
827:

command=2, version=1, mbz=0, #Hrte=4
tag=0, metric=2, prefix=2006:1111::/64
tag=0, metric=1, prefix=2007:12::/64
tag=0, metric=1, prefix=2007:23::/64
tag=0, metric=2, prefix=::/0
RIPng: Sending multicast update on Serial0/0/0 for cisco
src=FE80: :C801:AFF:FE90:0
dst=FF02::9 (Serial0/0/0)
sport=521, dport=521, length=92
command=2, version=1, mbz=0, #Hrte=4
tag=0, metric=1, prefix=2007:12::/64
tag=0, metric=1, prefix=2007:23::/64
tag=0, metric=2, prefix=2007:34::/64
tag=0, metric=3, prefix=2008:4444::/64
RIPng: response received from FES0::C800:AFF:FE90:0 on Serial0/0/0

src=FE80: :C800: AFF:FE90:0 (Serial0/0/0)
dst=FF02::9

sport=521, dport=521, length=72
command=2, version=1, mbz=0, #rte=3
tag=0, metric=1, prefix=2006:1111::/64
tag=0, metric=1, prefix=2007:12::/64
tag=0, metric=1, prefix=::/0

RIPng: response received from FES0::C802:AFF:FE90:0 on Serial0/0/1

src=FE80: :C802:AFF:FE90:0 (Serial0/0/1)
dst=FF02::9

sport=521, dport=521, length=72
command=2, version=1, mbz=0, #rte=3
tag=0, metric=1, prefix=2007:23::/64
tag=0, metric=1, prefix=2007:34::/64
tag=0, metric=2, prefix=2008:4444::/64

PAE S i s R2 ACIE RN RTPng (45 L
2.3 3L4% 3: OSPFv3

13RI HRY

(1) JaH IPv6 ik
(2) 1] OSPFv3 W27 NERIA B th
(3) OSPFv3 % [X ki ict B FI i i

2. YR &G

SEIGHR AN 22-3 FroR.



2007:23::764 200734064

g0 200844464

K 22-3 0SPFv3 fr &

3. XKL
(1) PER 1. PFE M b R
R1(config)#ipv6 unicast—routing
R1(config) #ipv6 router ospf 1 // 8% OSPFv3 % ik FE
Rl (config-rtr)#router-id 1.1.1.1 [/ X 28 1D
Rl (config-rtr)#tdefault—-information originate metric 30 metric—type 2
// 18] OSPFv3 [ £ N— 4% BRI\ %
R1(config)#interface Serial0/0/0
R1(config-if)#ipv6 address 2007:12::1/64
R1(config-if)#ipv6 ospf 1 area 1  //fEf& I LJA ] OSPFv3, Jf A B F1ITEX 48
R1(config—if)#no shutdown
R1(config)#ipv6 route ::/0 s0/0/1 //MiE ERINEEH
(2) DUR2: WOE M H#E R2
R2 (config) #ipv6 unicast—routing
R2 (config) #ipv6 router ospf 1
R2 (config-rtr) #router—id 2.2.2.2
R2 (config) #interface Serial0/0/0
R2 (config-if)#ipv6 address 2007:12::2/64
R2 (config—if) #ipv6 ospf 1 area 1
R2 (config-if)#clock rate 128000
R2 (config—if) #no shutdown
R2 (config)#interface Serial0/0/1
R2 (config—if)#ipv6 address 2007:23::2/64
R2(config-if)# ipv6 ospf 1 area 0
R2 (config—if)#clock rate 128000
R2 (config—if) #no shutdown
(3) 3. WA HAE RS
R3 (config)#ipv6 unicast-routing
R3(config)#ipv6 router ospf 1
R3 (config-rtr) #router—id 3.3.3.3
R3(config)#interface Serial0/0/0
R3(config-if) #ipv6 address 2007:34::3/64
R3(config-if)#ipv6 ospf 1 area 2
R3 (config-if) #clockrate 128000



R3 (config—if)#no shutdown
R3(config)#interface Serial0/0/1
R3(config-if) #ipv6 address 2007:23::3/64
R3(config—if) #ipv6 ospf 1 area 0
R3 (config—if)#no shutdown
(4) DY 4. FUEH LA R4
R4 (config)#ipv6 unicast—routing
R4 (config) #ipv6 router ospf 1
R4 (config-rtr) #router—id 4.4.4. 4
R4 (config)#interface gigabitEthernet0/0
R4 (config-if)#ipv6 address 2008:4444::4/64
R4 (config-if)# ipv6 ospf 1 area 2
R4 (config—if)#no shutdown
R4 (config)#interface Serial0/0/0
R4 (config-if)#ipv6 address 2007:34::4/64
R4 (config-if) #ipv6 ospf 1 area 2
R4 (config—if)#no shutdown
4. RI0 R
(1) show ipv6 route
R4#show ipv6 route
IPv6 Routing Table — 11 entries
Codes: C - Connected, L - Local, S - Static, R — RIP, B — BGP
U - Per—user Static route, M — MIPv6
I1 - ISIS L1, 12 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
0 - OSPF intra, OI - OSPF inter, OEl - OSPF ext 1, OE2 — OSPF ext 2
ON1 — OSPF NSSA ext 1, ON2 — OSPF NSSA ext 2
D - EIGRP, EX - EIGRP external
OE2 ::/0 [110/30], tag 1
via FE80::C802:AFF:FE90:0, Serial0/0/0
0I 2007:12::/64 [110/192]
via FE80::C802:AFF:FE90:0, Serial0/0/0
0I 2007:23::/64 [110/128]
via FE80::C802:AFF:FE90:0, Serial0/0/0
C  2007:34::/64 [0/0]
via ::, Serial0/0/0
L 2007:34::4/128 [0/0]
via ::, Serial0/0/0
C  2008:4444::/64 [0/0]

via ::, GigabitEthernet0/0
L 2008:4444::4/128 [0/0]

via ::, GigabitEthernet0/0
L FE80::/10 [0/0]

via ::, NullO

L  FF00::/8 [0/0]



via ::, NullO
A_E vt 2 W] OSPRV3 FR41 B thAQRS 24 “OE2” 5G “OE1”, IXIskinl s thifRAL 4 “01”,
DX 3k Py i 1 ARES 2 07
(2) show ip protocols
R2#show ipv6 protocols
IPv6 Routing Protocol is “connected”
IPv6 Routing Protocol is “static”
IPv6 Routing Protocol is “ospf 1”7
Interfaces (Area 0):
Serial0/0/1
Interfaces (Area 1):
Serial0/0/0
Redistribution:
None
DA% 2 WA 316 OSPRv3 JEF%2 1D 24 1, Serial0/0/1 Fl Serial0/0/0 11 I JH H
0SPFv3, Serial0/0/1 J& T X4k 0, Serial0/0/0 J&T X1 1,
(3) show ipv6 ospf database
A A R A OSPEV3 3h 1 45 K B0 e

R4#tishow ipv6 ospf database

OSPFv3 Router with ID (4.4.4.4) (Process ID 1)

Router Link States (Area 2)

ADV Router Age Seq# Fragment ID Link count Bits
3.3.3.3 418 0x80000002 0 1 B
4.4.4.4 375 0x80000004 0 1 None

Inter Area Prefix Link States (Area 2)

ADV Router Age Seq# Prefix
3.3.3.3 450 0x80000001 2007:23::/64
3.3.3.3 440 0x80000001 2007:12::/64

Inter Area Router Link States (Area 2)

ADV Router Age Seq# Link ID Dest RtrID
3.3.3.3 440 0x80000001 16843009 1.1.1.1

Link (Type-8) Link States (Area 2)

ADV Router Age Seq# Link ID Interface

4.4.4.4 415 0x80000001 3 Fa0/0
3.3.3.3 463 0x80000001 4 Sel/0



4.4.4. 4 437 0x80000001 4 Sel/0

Intra Area Prefix Link States (Area 2)

ADV Router Age Seq# Link ID Ref-1stype Ref-LSID
3.3.3.3 463 0x80000001 0 0x2001 0
4.4.4.4 430 0x80000002 0 0x2001 0

Type-5 AS External Link States

ADV Router Age Seq# Prefix

1.1.1.1 6 0x80000013 ::/0

DA_E s R T BK i 4% R4 FF) OSPRV3 i3 4b S R B 17 .
(4) show ipv6 ospf neighbor

R2#show ipv6 ospf neighbor

Neighbor ID Pri  State Dead Time Interface ID Interface
3.3.3.3 1 FULL/ - 00:00:30 5 Serial0/0/1
1.1.1.1 1 FULL/ - 00:00:37 4 Serial0/0/0

LIt 2R W% R 48 R2 47 W4 OSPRv3 (11415 .
(5) show ipv6 ospf interface
R2#show ipv6 ospf interface s0/0/0
Serial0/0/0 is up, line protocol is up
Link Local Address FE80::C801:AFF:FE90:0, Interface ID 4
Area 1, Process ID 1, Instance ID 0, Router ID 2.2.2.2
Network Type POINT TO POINT, Cost: 64
Transmit Delay is 1 sec, State POINT TO POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:04
Index 1/1/1, flood queue length 0
Next 0x0(0)/0x0(0) /0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
Suppress hello for 0 neighbor(s)
L%t 2 OSPRv3 i i #isde MUEAE B, AT OSPRV2 AEF AUARLL, 4w diisk rids 1D,
WIZERIY L I B DL A &0 J B B 55

22.2.4 324 2: IPv6 EIGRP

1. LIS H

T A S T LR

(1) JAH] IPv6 s k&
(2) IPv6 EIGRP M & ik



2. ¥hiMEM
SEIGHR AN 22-4 FroR.

IPvG EIGRP AS 1
200712264 2007:23::/64 2007:34::/64
R R2 R3 R4
. =00/ : . .
- =00/ =001 s00M %ﬁﬂmﬂ 00,0
%' 2 % 2 3 3 4 %
Lo0:2006:1111::1/64 Lo0:2008:44448:: /64

K 22-4 TPv6 EIGRP Al ‘&

3. XWHE
(D S 1 KEShER
R1(config)#ipv6 unicast—routing

R1(config) #ipv6 router eigrp 1 //MCE IPv6 EIGRP
Rl (config-rtr)#router-id 1.1.1.1 // R M s 1D
Rl (config-rtr)#no shutdown // )i &) TPv6 EIGRP #EfE

R1(config-rtr)#tredistribute connected metric 10000 100 255 1 1500
/ /¥ HEE 534 ] IPv6 EIGRP
R1(config)#interface Loopback0
R1(config-if)#ipv6 address 2006:1111::1/64
R1(config)#interface Serial0/0/0
R1(config-if)#ipv6 address 2007:12::1/64
Rl (config-if)#ipv6 eigrp 1 //FER: O L3 H 1Pve EIGRP
R1(config—if)#no shutdown

(2) DUR 2. WOE M % R2
R2 (config) #ipv6 unicast—routing
R2 (config) #ipv6 router eigrp 1
R2 (config-rtr) #router—id 2.2.2.2
R2 (config-rtr)#no shutdown
R2 (config)#interface Serial0/0/0
R2 (config-if)#ipv6 address 2007:12::2/64
R2 (config—if)#clock rate 128000
R2 (config-if) #ipv6 eigrp 1
R2 (config—if)#no shutdown
R2 (config)#interface Serial0/0/1
R2 (config—if)#ipv6 address 2007:23::2/64
R2 (config-if)#clock rate 128000
R2 (config-if) #ipv6 eigrp 1
R2 (config—if)#no shutdown

(3) 3. WA HIE RS
R3(config)#ipv6 unicast-routing
R3 (config) #ipv6 router eigrp 1



R3 (config-rtr)# router—id 3.3.3.3
R3 (config-rtr)#no shutdown
R3(config)#interface Serial0/0/0
R3(config-if) #ipv6 address 2007:34::3/64
R3 (config-if)#clockrate 128000
R3(config-if) #ipv6 eigrp 1
R3 (config—if)#no shutdown
R3(config)#interface Serial0/0/1
R3(config-if) #ipv6 address 2007:23::3/64
R3(config-if) #ipv6 eigrp 1
R3 (config—if)#no shutdown
(4) DY 4. FUE LA R4
R4 (config) #ipv6 unicast—routing
R4 (config) #ipv6 router eigrp 1
R4 (config-rtr)# router—id 4.4.4.4
R4 (config-rtr)#no shutdown
R4 (config)#interface Loopback0
R4 (config-if)#ipv6 address 2008:4444::4/64
R4 (config-if) #ipv6 eigrp 1
R4 (config)#interface Serial0/0/0
R4 (config-if)#ipv6 address 2007:34::4/64
R4 (config-if) #ipv6 eigrp 1
R4 (config—if)#no shutdown
4. RI0 R
(1) show ipv6 route eigrp
ZAn A KA E 1Pv6 EIGRP [F1E6 H .
Rl#show ipv6 route eigrp
IPv6 Routing Table — 8 entries
Codes: C - Connected, L - Local, S - Static, R — RIP, B — BGP
U - Per—user Static route, M — MIPv6
I1 - ISIS L1, 12 - ISIS L2, IA - ISIS interarea, IS - ISIS summary
0 - OSPF intra, OI - OSPF inter, OEl - OSPF ext 1, OE2 — OSPF ext 2
ON1 — OSPF NSSA ext 1, ON2 — OSPF NSSA ext 2
D - EIGRP, EX - EIGRP external
D 2007:23::/64 [90/21024000]
via FE80::219:55FF:FE66:6320, Serial0/0/0
D 2007:34::/64 [90/21536000]
via FE80::219:55FF:FE66:6320, Serial0/0/0
D 2008:4444::/64 [90/21664000]
via FE80::219:55FF:FE66:6320, Serial0/0/0
R2#show ipv6 route eigrp
IPv6 Routing Table — 8 entries
Codes: C - Connected, L - Local, S - Static, R — RIP, B — BGP
U - Per—user Static route, M — MIPv6



I1 - ISIS L1, 12 - ISIS L2, IA — ISIS interarea, IS — ISIS summary
0 - OSPF intra, OI — OSPF inter, OEl - OSPF ext 1, OE2 — OSPF ext 2
ON1 — OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
D - EIGRP, EX - EIGRP external
EX 2006:1111::/64 [170/20537600]
via FE80::219:55FF:FE35:B828, Serial0/0/0
D 2007:34::/64 [90/21024000]
via FE80::219:55FF:FE35:B548, Serial0/0/1
D 2008:4444::/64 [90/21152000]
via FE80::219:55FF:FE35:B548, Serial0/0/1
DALt BT e v iR — B 0 U7 A L B R ik, [R]INS TPv6 EIGRP W AERS X
R EH NSRS B, ARG RS “EX”.
(2) show ipv6 eigrp neighbors
Zin 4 A KRATH 1Pv6 EIGRP fI48)E .
R2#show ipv6 eigrp neighbors
IPv6-EIGRP neighbors for process 1

H Address Interface Hold Uptime  SRTT RTO Q Seq

(sec) (ms) Cnt Num

1 Link-local address: Se0/0/1 14 00:33:32 13 1140 0 24
FE80::219:55FF:FE35:B548

0 Link-local address: Se0/0/0 14 00:33:32 10 1140 0 9

FE80::219:55FF:FE35:B828
DA 2 BB rh 2% R2 A5 TPv6  EIGRP AL fi, 408 (it FH X6 5 1 A< b e i s
TR
(3) show ipv6 eigrp topology
Zin 4 KT E 1Pv6 BIGRP fU3H4h 45k fs .
R2#show ipv6 eigrp topology
IPv6-EIGRP Topology Table for AS(1)/ID(2.2.2.2)

Codes: P - Passive, A — Active, U — Update, Q — Query, R — Reply

r — reply Status, s — sia Status

P 2007:12::/64, 1 successors, FD is 20512000

via Connected, Serial0/0/0
P 2006:1111::/64, 1 successors, FD is 20537600

via FE80::219:55FF:FE35:B828 (20537600/281600), Serial0/0/0
P 2007:23::/64, 1 successors, FD is 20512000

via Connected, Serial0/0/1
P 2007:34::/64, 1 successors, FD is 21024000

via FE80::219:55FF:FE35:B548 (21024000/20512000), Serial0/0/1
P 2008:4444::/64, 1 successors, FD is 21152000

via FE80::219:55FF:FE35:B548 (21152000/20640000), Serial0/0/1

(4) show ipv6 protocols

R2#show ipv6 protocols



IPv6 Routing Protocol is “connected”
IPv6 Routing Protocol is “static”
IPv6 Routing Protocol is “eigrp 1”7
// 1Pv6 EIGRP HifE
EIGRP metric weight K1=1, K2=0, K3=1, K4=0, K5=0
/SRR 2 T
EIGRP maximum hopcount 100
/ /KB
EIGRP maximum metric variance 1
// variance {HA 1, FRERINH PN AR S84
Interfaces:
Serial0/0/0
Serial0/0/1
//VA E=ATRIR A T TPv6 BTGRP (4% 1
Redistribution:
None
Maximum path: 16
/BN KA 45 16 4%, B2 AT LINCE 64 4%

Distance: internal 90 external 170

//TPv6 EIGRP [Py % & EREE 8500 90, A b8 BEEE 2524 170

22.3 IPv6 H&iCE

R 22-1 HIH TATW R BI EE L

#22-1 AEMASILE

LiEs YEH

show ipv6 route T F IPv6 I+

show ipv6 interface oE IPve HOfFE R

show ipv6 protocols G A IPv6 i 1 A R 15 B
show ipv6 rip next—hops debug ipv6 rip | €rF RIPng [ — Bkl

show ipv6 rip database 7 RIPng M3 22

show ipv6 ospf neighbor B OSPFv3 A s i 3RS B
show ipv6 ospf interface G OSPFv3 % thi#s# LA B
show ipv6 ospf database Y5 OSPFv3 34 45 /) 54 12
show ipv6 ospf B E OSPFv3 HEFE K Hoan

show ipv6 route eigrp A5 IPv6 EIGRP 8% H

show ipv6 eigrp topology rFE 1Pv6 EIGRP HIFRFM 5= E
show ipv6 eigrp neighbors 7% IPv6 EIGRP (2B J&

debug ipv6 rip FATE RIPng IS HT

ipv6 unicast-routing JA 8l IPv6 I &

ipv6 address O MELE IPve ikt

ipv6 route fic & IPv6 HiAE

ipv6 router rip JAa 3l IPv6 RIPng #EF%
split—horizon Jid 7K P93




poison—reverse

Je T REAL S B

ipv6 rip tag enable

e FJA T RIPng

1] IPv6 RIPng X IRyE AN —4 2RI H

ipv6 rip tag default—information

originate

ipv6 router ospf JA 3 OSPFv3 B ik FE
router—id BC & % A% 1D

default—information originate

i) OSPFv3 4433 N — 4 BRIA % H

ipv6 ospf process—id area area—id

$2 0 15 F OSPEv3, 7 B4 BT E X
1

ipv6 router eigrp

i & TPv6 EIGRP % H s

ipv6 eigrp

B R 3 1Pv6 EIGRP

maximum—paths

P B RE SRR IS AR 1K) 25 2K

variance

Fii & IPv6 EIGRP JEZG:4 47 4% 354y




235 AIE

W 7 D 2% v (R RIS 3 FHBR Bk 22, 21 6t BOR BRI 52 o 1265 Pl s e e AL AR AL 1 R A
RIPFRRAR K ZER], AaEE s R AN FE Bl AE Ak . ARt IR 2 B il "eAT]
NARERE . — RIS . TCE R R I R o AT H R RSP AN PIM
dense Fll PIM sparse.

23.1 ¢AIEE T

45 10000 AN P g M 4 AR, an S o A RS P AR S — i, AMUIRSS
BT, WEREAT . i (W2 WA —FE, fEi— s, 7528k
P AU ZIIX AN AT T o EARAFRICE A AL, HER AR T 2. 43K
i1 224.0.0. 0--239. 255. 255 [fHhl, ANFEHEEHURARIFA, — AN ReE 2 AN, T
BETCEIAR 5 £ SR XA ) L

% EH 25 i R AR ) g XORN 2 R SRR A AR K 2201, R 36 B30 1A 2L BRI AN e T i =
TEATAL o DRAUEFESSCH R BB S, I HEAR A STEA D ZE R ML FAA{E R R Fs . 2%
EH A 20K AR 5 1 — ARG A o % AR S ) B AR 3 A (RPFD, RIRH s AN 21
HFFUATVEHEEIE, W R s 2 N BEYR I O B3R, AT T Ui s 4

h TR E S AT NAZATE T M 2 e R AR, 8] IGMP (Internet Group Manage
Protocol) AN [HEAE, e XM EmAREANAR SR, IGMP A5 V1, V2, V3, H
B 10S K V2. IGMP 5 & F &, fin: Membership Query 74 . Membership Report 14
K. Leave Group y§ .. General Query ¥§/&. Group-Specific Query jH& %5,

PIM (Protocol Independent Multicast) & —AHIZM ML, FS7 M= IEE
AL IS I B % S I RTP 382 OSPF 8 HoAth J5 22 ST B o PIM AT PRl «
PIM Dense fl PIM Sparse, )53 % il Dense 4554, iy PIM Sparse—Dense,

Dense 1% H T-41 A LU AR M 46 o 7 Dense B, YA 4LRRYR HHILEY, 2% i
AHER T 1R WY 28 R AT AR O3, R T — R ANIE T AR (R 3 b, A I 28 s #0514k i o
SRTIT A e 2 B &l 1 AR 0 R XA R AE s WA L, 4 4
IEFERXAN OV R BRI G R B s E— N #A, e ) B Rs th A Aok e,
ENFE R PR, — R — A EROE R, B2 Rt SO A AR DA R AR
AN Z R AR AL R  WERATH I N, B a8 — 2 — At BRI,
NI KA . (E Dense B, SRR A RIOR, XFER R T RS IR 2

Sparse JUIEH H T4 03 LA BRI M 48 v o 7 Sparse B, %t o i 7 1
LEHSBAT LR, FRARE EHL IR S I AL o B R AR 10 ek N7 A28 it PRI 4L 3 T4
n] f5 4 @ B L AR s . Al Dense BEUANH], Sparse s T IR o YA
RS AR 0T AL (B RP), SRJGEM RP 6k B SAAUA B, 41 5
IIAZEXANH I, AP A 10]) RP AOX B HRAS , W ad (1) i b a8 K AR I B 3L =g v
R I N IR I, A PATIE Y o SXRELF A2 I E i 2D, R AT g i il — S 2 i A 48
T—REAZHE TN Ik, SEBR BRGNS, 4 2 RIA R A BIAIR ) SR 2 8 10 E
W H AR, 2 Bah D)2 TR . Sparse AU, FATTH] LLF T 4 HAN4145 € RP,
T DALkt #s A 30k . BUEREINE, Bl ds A3k RP W Ak R A ik, mT RP
BRI, PR Dense FAEHIIX Le JRiiL, S LA Sparse 18 %l Dense 45 & A
H.



X FA ML, BASFE UL — A S RNHHE, whB kR4 O SR AS L3
LGMP PIpSCR EHLIEAE, MR 2 Fh7 %, —Hi2& IGMP Snopping, 73— CGMP. IGMP
Snopping 1, AZHAL NI FEHURIHE %82 1F] (0 TOMP 31 8L, Mo e AN 10 B 44l
()8 A A7 AE , LB ) DO S8R 52 1R 1 R% 2 o 7 2 2 AT L el i it (1) = )2 A8 L L
IGMP Snopping JEAEERYCK I 10 COMP BiMSUUDEAZ L SR AN % th s EA T A, I
P A5 R LI B 01 44 B, DT S WA A6z 11 812 5 WO G 201 (1) 9 o

23.2 I8 1: PIM Dense

1. LB

TR ASZEG, S LRI N B R
(1) FRf# PIM Dense [ TAE JELFE
(2) %32 PIM Dense HIJC &

2. LIRS

1.1.1.1/24
192. 168. 2.0/24
—30/;’ 50/0/0
’ .1 192. 168. 12.0/24
192. 168.134.0,/24 Rl
50/0/02 / .100
.2 =~ g0/0 =
£0/0 RZ E]
.2 P =
4.4.4.4/24 Ra s0/0/1 22.2.2/24 PC1
5 R3 .3 192. 168.23.0/24
20/0 s0/0/1
3.3.3.3/24

Kl 23-1 25 1. S5 2 dh4h A

Hidh e R2 1) g0/0 £z LA K PCL SR FAEACHHL ST L1, FRATTHEIX P /N 82 11 k) 4y
FE—A VLAN /R P& 23-1 AT 0 Y e TR ST E AR I .

3. XTI

(1) BB 1. BCE IP Huhk. 8 R2 19 g0/0 F1 PC1 Fr flss b L% 11 Bl i) 76— VLAN
Fi b as i) 1P an ] 23-1 Fon, fEfEA b ds LAIEIARI Loopback0, HL'E IP Hikik.

L R2 1¥) g0/0 Jrft) £0/2 1 PCL iy £0/5 #5 FUEkI 73—~ VLAN, QiR

S1(config)ttvlan 2

S1(config)#int f0/2

S1(config-if)#switch mode access

S1(config—if)#switch access vlan 2

S1(config)#int f0/5

S1(config-if)#switch mode access

S1(config—if)#switch access vlan 2



(2) LR 2: FCEE MY
R1(config) #trouter rip
R1 (config-router) #network 1.0.0.0
R1(config-router)#network 192.168.12.0
R1(config-router)#network 192.168.134.0

R2 (config) #router rip

R2 (config-router)#network 192.168.12.0
R2 (config-router)#network 192.168.23.0
R2 (config-router)#network 192.168.2.0
R2 (config-router) #network 2.0.0.0

R3(config) #trouter rip

R3 (config-router)#network 192.168.23.0
R3 (config-router) #network 192. 168. 134.0
R3(config-router) tnetwork 3.0.0.0

R4 (config) #router rip
R4 (config-router)#network 192.168.134.0
R4 (config-router) #network 4.0.0.0

(3>  DYE3: BCE PIM Dense
R1(config)#ip multicast—routing
/ /UL b e Ak i e D fg
R1(config)#int loopback0
Rl (config-if)#ip pim dense
//HFRIECE A R, fEH2 0 FIZAT pim dense B EI AT
R1(config)#int s0/0/0
R1(config-if)#ip pim dense
R1(config)#int g0/0
R1(config-if)#ip pim dense

R2 (config)#ip multicast—routing
R2 (config)#int loopback0
R2(config-if)#ip pim dense

R2 (config) #int s0/0/0
R2(config-if)#ip pim dense

R2 (config)#int s0/0/1
R2(config-if)#ip pim dense

R2 (config)#int g0/0
R2(config-if)#ip pim dense

R3(config)#ip multicast—routing
R3(config)#int loopback0
R3(config-if)#ip pim dense



R3(config)#int s0/0/1
R3(config-if)#ip pim dense
R3(config)#int g0/0
R3(config-if)#ip pim dense

R4 (config)#ip multicast—routing

R4 (config)#int loopback0

R4 (config—-if)#ip pim dense

R4 (config-if)#ip igmp join—group 237.0.0.1

//GFIANE] 237.0.0. 1 41, FRATTEAA 237. 0. 0. 1 41

R4 (config)#int g0/0

R4 (config—-if)#ip pim dense

(4 PB4 K pim AFE. WKL K b

Rl#ishow ip pim neighbor

PIM Neighbor Table

Mode: B — Bidir Capable, DR — Designated Router, N — Default DR Priority
S - State Refresh Capable

Neighbor Interface Uptime/Expires Ver DR
Address Prio/Mode
192.168. 12. 2 Serial0/0/0 06:57:59/00:01:27 v2 1/58
192.168. 134. 3 GigabitEthernet0/0 06:25:46/00:01:29 v2 1/5
192. 168. 134. 4 GigabitEthernet0/0 06:25:46/00:01:24 v2 1/DRS

//BAESoRT RL b pim &6 fE

fEPCL LRCE TP Hbhib, $4T “ping -t 237.0.0.17, X PC1 SEFs Fagtiadl 237.0.0. 1
FIZFRIE T o FERA K s LA 7T 2 3Rk 3k
R2#ishow ip mroute
QALY <P
(%, 237.0.0.1), 00:03:07/stopped, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0/0/1, Forward/Dense, 00:03:07/00:00:00
Serial0/0/0, Forward/Dense, 00:03:07/00:00:00

(192. 168.2. 100, 237.0.0.1), 00:03:07/00:02:52, flags: T
Incoming interface: GigabitEthernet0/0, RPF nbr 0.0.0.0
// LA EZRH R2 J2 I\ 20/0 H2 LR 2 R it I
Outgoing interface list:
Serial0/0/1, Forward/Dense, 00:03:08/00:00:00
Serial0/0/0, Prune/Dense, 00:01:09/00:01:50
//PT LR EIR2 _ERAE s0/0/1 # I8 R 2 ik s0/0/0 AN, A THAB BRI

(k, 224.0.1.40), 06:49:33/stopped, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0



Outgoing interface list:
Serial0/0/1, Forward/Dense, 06:49:33/00:00:00
Serial0/0/0, Forward/Dense, 06:49:33/00:00:00

[EARZE S FTFEAT AR AIIE I 0. B thes LA “show ip mroute” M4,
AR LA B dURREHR M R2 1) g0/0 B8 E], M s0/0/1 B 2255 R3 1Y
s0/0/1, s0/0/0 WA ks R3 M s0/0/1 42 FIC IR, M g0/0 £ 1% ki 23134 R4
1) g0/0; R4 M g0/0 H: U BIZ41H#%, M loopback0 $2 I K 2.

8 R1 /) loopback0 # MBI AFI4L 237.0. 0. 1 Hh, e R2 LA A2 # ik hak. W
L
R1(config)#int loopback0
Rl (config-if)#ip igmp join—group 237.0.0.1

R2#ishow ip mroute
CHeAb g )
(192. 168.2. 100, 237.0.0.1), 00:10:21/00:02:58, flags: T
Incoming interface: GigabitEthernet0/0, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0/0/1, Forward/Dense, 00:10:22/00:00:00
Serial0/0/0, Forward/Dense, 00:00:03/00:00:00
//PTLAE B R2 L1 s0/0/0 3 T aa%e R tidls 7, IR RI/E T RL AT 01 1 o W] W, PIM Dense
SRR A S O I B R, B e e A
CHeAbE g )

Rl#ishow ip mroute
CHeAb g )
(192. 168.2. 100, 237.0.0.1), 00:10:44/00:02:59, flags: LT
Incoming interface: Serial0/0/0, RPF nbr 192.168.12.2
Outgoing interface list:
Loopback0, Forward/Dense, 00:02:25/00:00:00
GigabitEthernet0/0, Prune/Dense, 00:01:43/00:01:16
//PTLAE B R1 L1 g0/0 b TAEBTIRAS, R4 R3 ©L484E: 192, 168. 134. 0/24 M B K AW T,
XFEZMBA A 2 hr & .
CHeAb g )

R3#ishow ip mroute
A g )
(192. 168.2. 100, 237.0.0.1), 06:42:14/00:02:58, flags: T
Incoming interface: Serial0/0/1, RPF nbr 192.168. 23. 2
Outgoing interface list:
GigabitEthernet0/0, Forward/Dense, 00:13:21/00:00:00, A
//ATLLEE B R3 464 192. 168. 134. 0/24 W B KK .
CHeAb g )



71 PCL LA 1E ping, 7E&AMEK s LA RN, SANEK d 1) 2 76k bR e X
293 s e XIS TR, B ST e X e 3R T
(5)  BER5: AFE IGMP 4
Rl#tshow ip igmp groups
IGMP Connected Group Membership

Group Address Interface Uptime Expires Last Reporter  Group Accounted
237.0.0.1 Loopback0 00:15:14 00:02:48 1.1.1.1

/R TATHI A 2 IR 13 5

224.0.1. 40 GigabitEthernet0/0 00:28:07 00:02:50 192.168.134.4

224.0.1. 40 Serial0/0/0 07:30:07 stopped 192.168.12.1

//UA R R B0 B4 R A7
(6) P 6: BLE. A IGMP Snooping
IGMP Snooping JE/EAZHML L TAER) . BRIARELCZ )G, Waf LA LR dr 247 -
S1(config)#ip igmp snooping
Sl#tshow ip igmp snooping
Global IGMP Snooping configuration:

IGMP snooping : Enabled
IGMPv3 snooping (minimal) : Enabled
Report suppression : Enabled
TCN solicit query : Disabled
TCN flood query count c 2

Last Member Query Interval : 1000

Vlan 1

IGMP snooping : Enabled
IGMPv2 immediate leave : Disabled
Explicit host tracking : Enabled
Multicast router learning mode : pim—dvmrp
Last Member Query Interval : 1000

CGMP interoperability mode : IGMP ONLY

/UL L R AT B L LI TOMP Snooping 384T0

Sl#tshow ip igmp snooping groups
Vlan Group Type Version Port List

1 224.0. 1. 40 igmp v2 Fa0/1, Fa0/3, Fa0/4
// £0/1.£0/3.£0/4 8210 45 224. 0. 1. 40 411 8% B AFAE, W N AZAE X S6 2 L8 224. 0. 1. 40
K2R, HAE O R, WA TR %

23.2 SCI& 2: PIM Sparse—Dense



1. LB

I AL, ] LRI R HRE:
(1) Fif# PIM Sparse—Dense ff] T /E R #H
(2) ¥z PIM Sparse—Dense [HIH0E

2. LIRS
K 23-1,

3. W

FESEH 1 JEhib b gka AR

(1) B 1. BE PIM Sparse, KJHERA RP
R1(config)#int loopback0
Rl (config-if)#ip pim sparse—dense
/ /46O _Fiz4T pim sparse—dense B AT
R1(config)#int s0/0/0
R1(config-if)#ip pim sparse—dense
R1(config)#int g0/0
R1(config-if)#ip pim sparse—dense
R1(config)#ip pim rp—address 3.3.3.3

// LA LEASBCE R3 24 RP,
R1(config)#ip pim spt—threshold infinity
// AL 25 1 AEE T RP IR B TR 0B, BRI R, R A 4R R 1) 48k ) i

R2 (config)#int loopback0
R2(config-if)#ip pim sparse—dense

R2 (config) #int s0/0/0
R2(config-if)#ip pim sparse—dense

R2 (config)#int s0/0/1
R2(config-if)#ip pim sparse—dense

R2 (config)#int g0/0

R2(config-if)#ip pim sparse—dense
R2(config)#ip pim rp—address 3.3.3.3

R3(config)#int loopback0
R3(config—-if)#ip pim sparse—dense
R3(config)#int s0/0/1
R3(config-if)#ip pim sparse—dense
R3(config)#int g0/0

R3(config-if)#ip pim sparse—dense
R3(config)#ip pim rp—address 3.3.3.3

R4 (config)#int loopback0
R4 (config-if)#ip pim sparse—dense



R4 (config)#int g0/0
R4 (config—-if)#ip pim sparse—dense
R4 (config)#ip pim rp—address 3.3.3.3

(2) BB 2: MRRALIE

£ PCL 4T “ping —t 237.0.0.17, (E&/i% thas DI 2 #6ik thk:

Rl#ishow ip mroute

CHeAb g )
(%, 237.0.0.1), 07:31:41/00:02:59, RP 3.3.3.3, flags: SCL

Incoming interface: GigabitEthernet0/0, RPF nbr 192.168.134.3
//ATEAE B RL 2N g0/0 e L B AL FRI N, JU KIAE T RP & R3, 1A R1 213 R3, M g0/0
SEROL . X, RSP LM PCL B R2, FHE|R3 (RP) I, 4RJ5 M R3 ) g0/0 F 3
R1 [ g0/0 #2110, REARZET R, XEANEEN.

CBARZ R Y AT RP AR, 2R HHE 2 58 VR BIL RP 1K), SR )5 M\ RP BIA XA 5L
M RP B3 4820 8 03 0 HSaRs e b AR L S e F R A A R 5 T AN U 3055 RP AL
PRI A S br EAR TR AR, XIS AR TR

(3)  PER3: WIET RP R 48 3]0 U5 (0 4
R1(config)#no ip pim spt—threshold infinity
// A LEFE SOV NEE T RP BB D) 25E TR ROA ,  S2br LIXRBRE, ED5R | rh i 3kAeE
T
Rl#ishow ip mroute

QiR LES) D)

(%, 237.0.0.1), 07:36:48/00:02:58, RP 3.3.3.3, flags: SJCL
Incoming interface: GigabitEthernet0/0, RPF nbr 192.168.134.3
Outgoing interface list:

Loopback0, Forward/Sparse-Dense, 00:57:35/00:02:26

(192.168. 2. 100, 237.0.0.1), 00:00:01/00:02:59, flags: LJT
Incoming interface: Serial0/0/0, RPF nbr 192.168.12.2
Outgoing interface list:
Loopback0, Forward/Sparse-Dense, 00:00:01/00:02:58
//PTLVE BRI 2 T — 4 20k, IXR 5L TR, JX I RT 52BR L& A s0/0/0 #2142
W B, WARIX A A

[EARZE ST WD R T R AW WS 8 A iR se T — R4 2k
ZH . BN RS, KILLE Sparse B, MR AAEFE TR .
(4) BB 4. BE Auto RP

Sy b, LHEEFSRP Mme, W

R1(config)#no p pim rp—address 3.3.3.3

R2(config)#no p pim rp—address 3.3.3.3

R3(config)#no p pim rp—address 3.3.3.3

R4 (config)#no p pim rp—address 3.3.3.3

R2(config)# ip pim send-rp-discovery loopback 0 scope 255



/ /3 R2 Tie B MR HEE, Loopback0 SyACFE il
R3(config)# ip pim send—rp—announce LoopbackQ scope 255
/ /8 R3 T E M &L RP, LoopbackO & RP Hiudik.

TESAN Mt ds BAS AT RP [ thhE
Rl#tshow ip pim rp mapping
PIM Group—to—RP Mappings
Group(s) 224.0.0.0/4

RP 3.3.3.3 (?), v2vl
Info source: 2.2.2.2 (?)
Uptime: 00:00:36, expires: 00:02:19

elected via Auto—RP

[/AERA R s EAATLUE 2, P I ALRR AR RP HEC WU B RS T

FHZ DR 2 MR 7 o

23. 4 KRG

AT T ARRE H A T AR B, 2195 ) L AT
S ARE B AR, T REBNASHUAR R 4L B IR

o AR I H 2
B AR R . AT T PIM

Dense Fl PIM Sparse IXPANALIE M M IECE . 7 Dense H1, A& 5C 10 FTA N 2% 46 R H
SRIGIE BIAN DB IR s 1T Sparse 1, ARV SC IR AR ZN RP L, M AR, A HF

AT IT % LV R AR

FEAS ML LK H IGMP Snopping Fl CGMP SR ¥l g M iZAEA T A 1

HRAT AFER A R . £ 23-1 BATEHIKH 2.

*23-1 AREMAIE
> 1EH
ip multicast-routing Ja FH 20 4% % h Th g

ip pim dense

ER N FIZ4T pim dense P

ip igmp join-group 237.0.0.1 ZEMAE] 237.0.0. 1 41

show ip pim neighbor WoRT pim 2L fE

show ip mroute W2 R %

show ip igmp groups SR

ip igmp snooping AR N FACE IGMP Snopping TfE
show ip igmp snooping WRAZHHL L) TGMP Snooping IEAT 1%L

show ip igmp snooping groups

ATHALE s S AL A AT 280 B

ip pim sparse—dense

{E¥: 1 FIZAT pim sparse—dense #piY

ip pim spt—threshold infinity

L IE T RP AR D46 2103 505 (R B

ip pim send-rp—discovery loopback 0

scope 255

O Fh 28 3 LR EE, I Loopback0 MY
T Hb -

ip pim send-rp—announce LoopbackO scope
255

O 25 K fiETE RP, H Loopback0 4 RP
Hidik




£ 24% BGP

T 0] DUBE % e s ok TGP CPY BB I SISt A EGP (AN 1) . EGP E 2 T
ISP 2 [ AT Helt s 8 H BT 0 ) V2 1) EGP & BGP JliAS 4, & 25— FF CIDR Filik
YL U BGP BRAS . RFC1772 % BGP 40 152 X o

24.1 BGP #fiA

24.1.1 BGP $F4E

BGP PR Ay 2 6 428 v 6 b P03, "B (R 45 A0 BVR RS IR A He i A5 S, [T £
BAT It ER g, R

1. HJEME (attribute) #REEAE, MAEHEEE(E;
] TCP G 1 179) AR AP, AkK T TCP fya] S P AT 1) 34 42 A2k 5
T keepalive 17 ERATLS TCP Hi%Hz;
BAFEEWRERE, 58 ST 500 1 2%
P45 A CL¥ BGP 3
% HE VLSM i CIDR;
L IEGEREM R AR

TEVEGRIT I BGP 24, HICNAZESR W N BCP A1

1. XJEEAR (peer): 4P T BGP s Z [MIEENL T — 45T TCP (P4, MAREAN 1R
AR i BN A

2. AS: R4l T4 —E HHI RIS T 0% A s BN, AS 5 B PRIRR I LR 43
B, Y5 A 1-65535, b 64512-65535 S AT fH 1)

3. IBGP: 4 BGP 7E—/™ AS WIZATH), BRK A AN BGP (IBGP);

4. EBGP: 4 BGP IZ4THE AS Z[RIN, #EHKAHMT BGP (EBGP);

5. NLRI (£% 20T iAEZ KD BGP it NLRT 3 #F CIDR ). NLRI /& BGP ¥ #r 4k S f)—
oy, HTH AT BRI H R AR G

6. [0 : 75 BGP REWGIM 15 4% th 2 i, 10 b FAFAE T ar i) 1P B, st & i,
BGP A1 1GP WA ZlAE M 4% et B 45 Fii A 25 » Cisco RVFEIT M2 “no synchronization” e
EIEEZE

7. IBGP 7K1 dl i TBGP 2% 2 1 % ph A R 15 45 e 1 IBGP 4 ) o

24.1.2 BGP B
BGP RAER B IE, D2 ig B Gy dbAT B i iy RARK I 7 /8, BGP Bk A=E 7>

4

1. A\#E (Well-Known Mandatory) : BGP BBk Crh it &1, HAGH T
BGP |7 SR T g AR A4, £ 46 ORIGIN, AS PATH 1 Next Hop =M@tk

(1> ORIGIN GE¥H) : XANEVEULE] T YRS thZ AR BGP R 1. A=Al e
J5: IGP, EGP DAz INCOMPLETE. [ pH#%7E 2 Nt pHE R b B b A X AME B o B A ik
PEHAT A ORIGIN R AU (845 . ORIGIN K7 AR E] =5 i E A . TGP<EGP<INCOMPLETE;

(2) AS PATH (AS B&4%) : #8140 5 7F UPDATE )30 (1% thi % B T4k 1 1138 R 4a
J¥51;

(3) Next_HOP CF—Bk) : 75 Witk i #% T sk A5 %) BGP 6 (i 19 F —1Bk. X} EBGP 1% K i3t

N o o oa o



Bk 1 % AR S th S VR R . T IBGP £, A RS, — R E AS
DA RS 140 56 1 P — B A A 0 i e ) A0 i S s ks & R EBGP VN AS [
E%T*%%KQW%ABW*;

. AIANBY (Well-Known Discretionary) : 20k fTH BGP SEELATIRA, (HELE
MPEﬁﬁI¢Tu 2%, WAL KILNJEYE, {045 LOCAL PREF A ATOMIC AGGREGATE
A JE .

(1) LOCAL_PREF (AHMRFEL) « AHARESE M2 T35 UF AR RGN I th a8 7E
HZABANBE, BRI ABRY. ARG m, B ittt . XN EEY
1E 1BGP 4B J& 2 [ 4 34

<mAmm0Ammmm(E¥%A> JRFRE BB O ERTIER. 4%

RGNS FEUSE B ELR, BUVERSK A B AGAF @A R 0 —AN 2 d1 88 ik
THREE R ERIERS, B2k IR RS B i Eh%k b

3. PJ#ELVE (Optional Transitive) : WJIEILJE B IEAER T ) BGP S AL
Fro WIHRZIBMEARER: BGP R YU, et ZE IR W bR RE T, BGP
RS2 A A VIR A ISR ) 4%1%, 46 AGGREGATOR F1 COMMUNITY .,

(1) AGGREGATOR (&) : ICJEMEARI T itk th 2 5 1) BGP B thds 1D MIZR A itk
FH R EH 216 AS 55

(2) COMMUNITY (HEIE) : tjd ket — A SLJE Mk i) —41% s

4. W]3EAEEYE (Optional Nontransitive) : RJEIAELLVEJE M AN E KA HY BGP 5K
IR J I e J Ml Ik BAS T IL R i th 28, XSS R MR S b BT, AReAkI%
4% BGP Al Ji#, 4% MED. ORIGINATOR ID A1 CLUSTER LIST.

(1) MED (ZBH AKX : iZEPEEAN AS St s R FHWE— 4 42 21k AS. el
KRR AR =, I MED {3 m mi AL 5E . MED JR AT V8 R IAc#e, {H MED
JEPEAREAE IS B EE — 7 AS;

(2) ORIGINATOR ID (REYE ID) : BfHh S Ao I MBIXANEPE b, e #Ear A% AS YRk
FH 2% () % H 2% 1D, JH AT 1EFR 8

(3) CLUSTER_LIST (53R : MJEIE B n T RIS 42

24.1.3 BGP IRH¥IE

BGP i ] T #5384 e AR 22 @k o IX 8 J P A — N 4% 1 — S E BGP B BT R S
RIE o M5 HH AT FH X e e 1 e PR B H 1 M 1) e B b o JLAR BGP % ph ) 1 i R AR L 1)
AU 45 T 4t 2 BGP M ARk P ) e i R

Lo T —BeATIE, WA EIZ it

2. PRk B B B AN E (veight) {HFIERIE, M ERE Cisco BB Bk,

3. WRACEAGARR], ST IR A B A H L S 2 1R i E

4. WRAMA AR, PR ER B AR hgs (RITF—Bkk “0.0.0.0” ) I BGP
1) % e 5

5. WIERAMHANR, F&H AT A A b 18 d, PLyeik B B AS B2
s

6. W EAMFEIM AS BRI, /eI BE B YR LIS (IGP<EGP<INCOMPLETE) [
s

7. W EACHI AR R, PLGIE B A S MED R 1) 4%

8. WIS MED #FAH[A], & EBGP % i ANIEH EBGP % b, #i% EBGP i, 7EHKH EBGP
% 1 A1 TBGP 5 b A, IR EBGP 4% H 5



9. WER AT T JE PEEAT R, DG IEEE TGP 4 fa i Y R A5
10. AR AR EAR AR, DLSEEICRAT eIk BGP B ihi & 1D (K42

24.2 SCI& 1:1BGP #0 EBGP EAKH E

1. R HB
T A S5 ) DL R
(1) J33h BGP B hHEFE
(2) BGP MRS Al 5 19 2%
(3) IBGP 4B JE i &
(4) EBGP 4B JE T &
(5) BGP i rh BB s i &
(6) next—hop—self FiE
(7) BGP ¥ il Sl &
(8) BGP i rifdis
2. tRIMEH
LI IN N 24-1 Pros.

\

i AS 200

"'l_ R4  Lokd.4.0.424
1

m_cﬂ 441424

\ ~0?:4.4.2.4:?4
5 Lod:44.3.424
& Ay
-

— -

=" AS 100
7R
¢ %gummm S
o - IBGP
h SODNF,

23.23.230/24 i
. s
. s00/0 S001 IGP: EIGRP 1

-—

24-1 TBGP Fl EBGP JLAfif &

3. XKL

DA ARSI 86 v TBGP (W% tH#% (R1, R2 FIR3) JE R4 HIBE (FULL MESHD [WARJERFR, Bt
DL HI % R1. R2 R R3 ¥CHA 20 . IBGP i s 2 [MIz 4T 1¥) IGP J& EIGRP, J T #2141t BGP £
SLARJE AR ) TCP IEHA BGP N — Bkl ik

(1) PER 1. FE Hh# R

Rl (config)#trouter eigrp 1

R1(config-router)#network 1.1.1.0 255.255.255.0

R1(config-router) #network 12.12.12.0 255. 255. 255. 0

Rl (config-router)#no auto—summary

R1(config)#router bgp 100 // Al BGP HEFE

R1 (config-router)#no synchronization // R IED

R1(config-router)#bgp router-id 1.1.1.1 //Fc# BGP ¥z 1D



Rl (config-router)tneighbor 2.2.2.2 remote—as 100 //35 & 4BJE I H1 4 M BT LEI] AS
R1 (config-router)#neighbor 2.2.2.2 update—source Loopback0 //#8 5% 5 iR
R1(config-router)#neighbor 3.3.3.3 remote—as 100
R1(config-router)#neighbor 3. 3. 3.3 update—source Loopback0
Rl (config-router)tnetwork 1.1.1.0 mask 255.255.255.0 //i8 & M4
R1 (config-router)#no auto—summary // R A SR
(2) DY 2. WOE M I R2
R2 (config) irouter eigrp 1
R2 (config-router)#network 2.2.2.0 255.255. 255. 0
R2 (config-router)#network 12.12.12.0 255. 255.255.0
R2 (config-router) #network 23.23.23.0 255. 255.255.0
R2 (config-router)#no auto—summary
R2 (config) #router bgp 100
R2 (config-router)#no synchronization
R2 (config-router)#tbgp router—id 2.2.2.2
R2 (config-router)#neighbor 1.1.1.1 remote—as 100
R2 (config-router)#neighbor 1.1.1.1 update—source Loopback0
R2 (config-router)#neighbor 3.3.3.3 remote—as 100
R2 (config-router)#neighbor 3. 3. 3.3 update—source Loopback0
R2 (config-router)#no auto—summary
(3) YR 3: WUE M IS R3
R3(config)#irouter eigrp 1
R3 (config-router)#network 3.3.3.0 255. 255. 255. 0
R3 (config-router) #network 23.23.23.0 255. 255. 255. 0
R3 (config-router)#no auto—summary
R3 (config) #router bgp 100
R3 (config-router)#no synchronization
R3 (config-router)#tbgp router—id 3.3.3.3
R3 (config-router)#neighbor 1.1.1.1 remote—as 100
R3 (config-router)#neighbor 1.1.1.1 update—source Loopback0
R3 (config-router)#neighbor 1.1.1.1 next—hop—self
//EE N —Bk AT, BN EBGP A1 fa A& AR . il 545 IBGP ABJm iy, 5HiE % i 8
W5 B R RIE BGP BEFN N —Bk, MiAJE EBGP &
R3 (config-router)#neighbor 2.2.2.2 remote—as 100
R3 (config-router)#neighbor 2.2.2.2 update—source Loopback0
R3 (config-router)#neighbor 2.2.2.2 next—hop—self
R3 (config-router) #neighbor 34.34.34.4 remote—as 200
R3 (config-router)#no auto—summary
(4) DY 4. FUE LA R4
R4 (config) #router bgp 200
R4 (config-router)#no synchronization
R4 (config-router)ttbgp router—id 4.4.4.4
R4 (config-router) #neighbor 34.34.34.3 remote—as 100
R4 (config-router)#no auto—summary



R4 (config-router) #network 4.4.0.0 mask 255. 255. 255.
R4 (config-router) #network 4.4.1.0 mask 255. 255. 255.
R4 (config-router) #network 4.4.2.0 mask 255. 255. 255.
R4 (config-router) #network 4.4.3.0 mask 255. 255. 255.
R4 (config-router) #network 4.4.0.0 mask 255. 255. 252.
// A network A5 ey R E 2

R4 (config)#ip route 4.4.0.0 255.255.252.0 null0
//1E 1GP RIS ik 1, B IAGEH network il 5

S O O o O

[HARZ ]

(1 — Gt A fER 3> BGP HhfE;

(2) 4 “neighbor” J& IR I &40 fa i s BGP 6 b 5Byt iy ik 5

(3) BGP "] “network” @& IGP AN, ‘& HUE¥s IGP hAF/EME 4k H (nfLLg
HIiE. HAM S ASE ) 7E BGP Hil . [FIN “network” fy IS4 “mask” >Kil
H )1 . Wik BGP 1Y) H SIS D RERA S, WIRAE TGP #% taR T AEAE Tk th, 7E
BGP "R LLH] “network” iy 4 5 ML K. Wi BGP ¥ A AN B DhRESCH], Ui 5 4
SR U PR P 5

(4) fEfr% “neighbor” JGilifl “update-source” 2%, RHIKFeEHHEN. W
RMB T 2 4142, A MIRIHE DAy TCP &4, JEEN BGP B i i s Bis, <84
BGP FRIFE Ak 5

(5) fFf% “neighbor” JailliE “next-hop—self” ¥ N TRk N —Bkal ik 1 n)
B, DAY B EBGP 7 AN F AS I, M EBGP 3REEH N — Bk g ANAR (K AE IBGP Hi4%i,
“next—hop—self "2 Hf{i15 % #4524 H O N ik BGP BB 1) F — Bk il 25 45 IBGP 41w

(6) BGP [ F—Bk/E4E BGP B iR P 4 HIW N —k, ieHY “neighbor” iy
A PR Bk

4. LR

(1) show tcp brief

Znr A T kA E TCP MEH:E HME .
R3#show tcp brief

TCB Local Address Foreign Address (state)
64752BAC 3. 3.3.3.11002 1.1.1. 1. 179 ESTAB
64753B5C 3. 3.3.3.11000 2.2.2.2.179 ESTAB
6472708 34. 34. 34. 3. 11001 34. 34. 34. 4. 179 ESTAB

DL A b A % 4% R3 R th % R1. R2 ORI R4 1) 179 3 I #E30 T TCP ¥z, #ES7 TCP
T AU AT BGP it ey SRR A ik . BT & ik ph g TRVEEAL T — 4% TCP &, il A
JE 1 BGP 4B S5 K 5
(2) show ip bgp neighbors
w4 HIR A B4R J5 1) TCP A BGP B2 (PR 45 B
R3#ishow ip bgp neighbors 34. 34. 34.4
BGP neighbor is 34.34.34.4, vremote AS 200, external link
BGP version 4, remote router ID 4.4.4.4
BGP state = Established, up for 00:50:29
Last read 00:00:21, hold time is 180, keepalive interval is 60 seconds



Neighbor capabilities:
Route refresh: advertised and received(old & new)

Address family IPv4 Unicast: advertised and received

LB AR 1 A NS B BGP A Jm % 4 R4 (34, 34.34.4) £ AS 200, JLAR)
frifids 1D 52 4. 4. 4. 4. 7% “show ip bgp neighbors” 7 i AAF Hts FEE 1) — B 73
JT “BGP state=" Ji—AT. UATE T BGP iE4LIIRA . “Established” RAFK R BGP %)
SRR 23U 2 AT I T IEAEsAT . W R WoR @ EOIRAS, 1 Tdley Connect. Active.
OpenSent B¢ OpenConfirm, HSHkAEAE ] &

(3) show ip bgp summary

Zii A H R G BOP JE 42 )4 2445 B

R3#show ip bgp summary
BGP router identifier 3.3.3.3, local AS number 100
// ¥ d A 1D J ARl AS
BGP table version is 11, main routing table version 11
//BGP R (A FRIRA S (BGP FRATALIN RS I N 1) AR 2 = 6 R 10 da e WA 5
5 network entries using 505 bytes of memory
// W24 5% HRME T ) memory
5 path entries using 240 bytes of memory
// #8454 HAME T ) memory
2 BGP path attribute entries using 120 bytes of memory
1 BGP AS-PATH entries using 24 bytes of memory
0 BGP route—map cache entries using O bytes of memory
0 BGP filter—list cache entries using 0 bytes of memory
BGP using 889 total bytes of memory
BGP activity 5/0 prefixes, 6/1 paths, scan interval 60 secs

Neighbor V AS MsgRcevd MsgSent  TblVer 1InQ OutQ Up/Down State/PfxRcd

1.1.1.1 4 100 80 81 11 0 0 00:38:29 1
2.2.2.2 4 100 74 7 11 0 0 01:12:46 0
34.34.34.4 4 200 71 74 11 0 0 01:07:47 4

DAL S PR 408 s 2 25 A B ) 5 SCAn R

@ Neighbor: BGP 4BJ& () ID;

@ V: BGP HIRA N 4;

@ AS: AFJEPT/ER AS 5,

@ MsgRevd: HEWHIME B

® MsgSent: KERMEE;

©® TblVer: BGP KM HIMA S ;

@ Up/Down: AR Jit & 2 g7 I ] 5

® State/PfxRed: BGP ¥ IR A 230 5 fA 2% i 4
(4) show ip bgp

Ziir 2 R EE BGP R HIME B

R3#show ip bgp

BGP table version is 11, local router ID is 3.3.3.3



//BGP R FY N FREAS 5 FIAC %t 45 (¥) BGP (2% (1 4% 1D

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
r>il.1.1.0/24 L1.1.1 0 100 01
*> 4.4.0.0/24 34.34.34. 4 0 0 200 i
*> 4.4.0.0/22 34.34.34. 4 0 0 200 i
*> 4.4.1.0/24 34.34.34. 4 0 0 200 i
*> 4.4.2.0/24 34.34.34.4 0 0 200 i
*> 4.4.3.0/24 34.34.34. 4 0 0 200 i

DL g, B4 HRIFPIRSAARY (Status codes) W5 SURERE IR
@© s: FRoRihgc HBAm Sl
@ d: FoRBg g H b TR s 230, AR 7 ANEEE B% th i A An
@ h: TR A IE AR AT, RIS A2 3400 ) R 17 A 4 4
@ *: TN HAR:
® >: Fonizdg s HEAL, FILAgAGE, X BN R 22 T — Bk rlik,
© i: FRonizghgc H M IBGP &6 fa 27 3 i)
@ r: ok BGP R B 4% H BN B] TP &b R
DL s, CYRACEYS (Origin codes) & SRR :
@© i: FoRighigk HRIE N IGP;
@ e: Fopi gk HRIE N EGP;
@ ?: FoRB A HORIEATE A, JWH 2 IGP H /04 2 BGP Mk th4cH .
N R AR RS BGP % H1 4 H
“r>il.1.1.0/24 1.1.1.1 0 100 01”7 M s
@ r: % R3 @ BTGRP 248 “1.1.1.0/24” B4k H, AR N 90, 1M
iyt IBGP 223 “1. 1. 1. 0/24” #% 14% H AR HLEE 2572 200, 1f HOGHI T IRI2E, BGP Rrh )ik
H4% HIBN B TP B8t b e, pr L EARAS “r”;
@ >: FoRz g Hidl, mILAgkEAt i,
@ 1: RosiZ 4 HE M IBGP 4R a2 2K
@ 1.1.1.1: FR7-1% BGP i) N —
® 0 ChrRARf Y Metric) @ oI H AR EE LB R MED {H 24 O;
® 100: FoRizik HAMALEL N 1005
@ 0 ChrRB AR Y Weight) @ RORIZEE AL A 0, A 2 A ™ A1), BRARE
{HZ 32768; WIRE AR JEA KK, BRAABEAEY 05
© Wi d A A AS [f) IBGP AR Ja ALk, FTLA PATH 7Bk 25
© 1i: R HREN I6P, B 2EH#s R1 A “network” #4385 1),
(5) show ip route
Rl#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O — OSPF, TA - 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, 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

1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets

D 2.2.2.0 [90/2297856] via 12.12.12.2, 03:03:44, Serial0/0/0
3.0.0.0/24 is subnetted, 1 subnets

D 3.3.3.0 [90/2809856] via 12.12.12.2, 03:03:44, Serial0/0/0

4.0.0.0/8 is variably subnetted, 5 subnets, 2 masks
4.4.0.0/24 [200/0] via 3.3.3.3, 03:02:52
4.4.0.0/22 [200/0] via 3.3.3.3, 01:37:48
4.4.1.0/24 [200/0] via 3.3.3.3, 03:02:52
4.4.2.0/24 [200/0] via 3.3.3.3, 03:02:52
4.4.3.0/24 [200/0] via 3.3.3.3, 03:02:52
23.0.0.0/24 is subnetted, 1 subnets
D 23.23.23.0 [90/2681856] via 12.12.12.2, 03:03:45, Serial0/0/0
12.0.0.0/24 is subnetted, 1 subnets
C 12.12.12.0 is directly connected, Serial0/0/0

(===~ oo R = - B = o

R3#show ip route
Codes: C - connected, S — static, R — RIP, M - mobile, B - BGP
D - EIGRP, EX — EIGRP external, O — OSPF, TA - 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, 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

34.0.0.0/24 is subnetted, 1 subnets

C 34.34.34.0 is directly connected, Serial0/0/0
1.0.0.0/24 is subnetted, 1 subnets

D 1.1.1.0 [90/2809856] via 23.23.23.2, 02:17:48, Serial0/0/1
2.0.0.0/24 is subnetted, 1 subnets

D 2.2.2.0 [90/2297856] via 23.23.23.2, 02:51:36, Serial0/0/1
3.0.0.0/24 is subnetted, 1 subnets

C 3.3.3.0 is directly connected, LoopbackO

4.0.0.0/8 is variably subnetted, 5 subnets, 2 masks
B 4.4.0.0/24 [20/0] via 34.34.34.4, 02:45:33
B 4.4.0.0/22 [20/0] via 34.34.34.4, 00:51:20



B 4.4.1.0/24 [20/0] via 34.34.34.4, 02:45:33

B 4.4.2.0/24 [20/0] via 34.34.34.4, 02:45:33
B 4.4.3.0/24 [20/0] via 34.34.34.4, 02:45:34
23.0.0.0/24 is subnetted, 1 subnets
C 23.23.23.0 is directly connected, Serial0/0/1
12.0.0.0/24 is subnetted, 1 subnets
D 12.12.12.0 [90/2681856] via 23.23.23.2, 02:17:53, Serial0/0/1
LB 2 W] TBGP [ BELER 2 200, EBGP )75 BRLE B /2 20,
(6) PING

FEH I R1 L ping 4.4.0. 4, Z0UZ AR, JREARMT L, U2 H HI#4 R1 A R2 2K
HIZ B 34. 34.34. 0 (it ey, LI A RATY & ping, R

Rl#ping

Protocol [ip]:

Target IP address: 4.4.0.4

Repeat count [5]: 2

Datagram size [100]:

Timeout in seconds [2]:

Extended commands [n]: y

Source address or interface: 1.1.1.1

Type of service [0]:

Set DF bit in IP header? [no]:

Validate reply data? [no]:

Data pattern [0xABCD]:

Loose, Strict, Record, Timestamp, Verbosel[none]:

Sweep range of sizes [n]:

Type escape sequence to abort

Sending 2, 100-byte ICMP Echos to 4.4.0.4, timeout is 2 seconds:

Packet sent with a source address of 1.1.1.1

1

U ZhRHE ping (35, TCARBUZILES i as R1 AT R2 2251 “34. 34.34. 07 [ i1,
JiEARZ, HCANAEE it RS _EE M HIE.

(7) {ER1 _LFTJF BGP A28, #RJAH%E BGP K-

R1(config)#router bgp 100

R1 (config-router)#synchronization //¥T IR

Rlticlear ip bgp * //TE'H BGP i%EH:

Rl#show ip bgp

BGP table version is 1, local router ID is 1.1.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale
Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
* 14.4.0.0/24 3.3.3.3 0 100 0 200 i
* 14.4.0.0/22 3.3.3.3 0 100 0 200 i



* i4.4.1.0/24 3.3.3.3 0 100 0 200 i

* i4.4.2.0/24 3.3.3.3 0 100 0 200 i

* i4.4.3.0/24 3.3.3.3 0 100 0 200 i

DA I 2 W BGP AN 2 AALAL IR, PRR TGP ik ph & A X 2e i 46 H .

(8) MERE hids R1 AN RS Z[AIIOARFE KA, Prfrlft s RT NI R2 A7 ALfERAR, B
@ R2 R R3 AT AB R AR, FRAFWT:

Rl (config)#router bgp 100

R1 (config-router)#no synchronization

R1 (config-router)#no neighbor 3.3.3.3

R3 (config) #router bgp 100

R3 (config-router)#no neighbor 1.1.1.1

FEB% h 38 R R2 75 BGP £
Rl#tshow ip bgp
BGP table version is 2, local router ID is 1.1.1.1
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
* 1.1.1.0/24 0.0.0.0 0 32768 i
R2#show ip bgp
BGP table version is 8, local router ID is 2.2.2.2
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale
Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
r>il. 1.1.0/24 1.1.1. 1 0 100 01
*>i4.4.0.0/24 3.3.3.3 0 100 0 200 i
*>i4.4.0.0/22 3.3.3.3 0 100 0 200 i
*>i4.4.1.0/24 3.3.3.3 0 100 0 200 i
*>i4.4.2.0/24 3.3.3.3 0 100 0 200 i
*>i4.4.3.0/24 3.3.3.3 0 100 0 200 i

DA b %t 2R B % ph 28 R2 VAR % th 2 RS T8 5 1 ool 245 465 % el 48 R1, Xt —
BAE T IBGP /K173 1 A B A Js B« S5 TBGP 2 31 ) h AN BE T w5 25 AH IR AS I JL 1Y IBGP
ABJE o TR AR INEA A IBGP B B4 ELIBCA Jm % 28 A JH % 1 S o s«

24.3 SCI6 2:BGP B S

1. R HB
T A S5 ) DL AR

(1) J33) BGP 1% itk e

(2) BGP Hid 2 g 2%

(3) EBGP 4B & &

(4) BGP Huhl 23R & Hc & AT



(5) HibER AT Z4L “as—set” X
(6) HihEZEE S “summary-only” &
(7 HhERET S8 “suppress—map” & X
2. YhilMEH

SR 24-2 PR

Lod:1.1.0.124 . Loﬂ:ﬂmiﬂlﬂl-.'?‘l-
Lot 11024 /1242142024, - = =~ 242424024 - -~
e LS00/ o ST ’ \
AL T Ll "~
-— e -5 : = y
\\ R EEBGF 00 i === === >
-’

-

§ ﬁ (As 400
23.23.23.0/24 “ [as2m
2 AS 400
' # EBGP

- -
Loﬂ:{1.2.3.-‘24'\-
Lot:1.4.3324 LAS300

K 24-2 BGP HbhkZR & E

3. XKL
ARSI SR B A R2 B s R RIEK 4 R3 A 5 (R B [ 11 () i b b AT bk 2R
G, IS AEE A R, ER S R, R3. R4 PO i A 4% 1 S0 ) 2%

(D SRR 1. FCE R

Rl (config)#router bgp 100

R1 (config-router)#no synchronization

R1(config-router)#no auto—summary

R1(config-router)#bgp router-id 1.1.1.1

R1 (config-router)#neighbor 12.12.12.2 remote—as 200

R1 (config-router) #network 1.1.0.0 mask 255. 255. 255.0

R1 (config-router) #network 1.1.1.0 mask 255. 255. 255.0

R1(config)#ip route 24.24.24.0 255.255.255.0 12.12.12.2

R1(config)#ip route 23.23.23.0 255.255.255.0 12.12.12.2

(2) DUR2: WOE M H#E R2

R2 (config) #router bgp 200

R2 (config-router)#no synchronization

R2 (config-router)#no auto—summary

R2 (config-router)#tbgp router—id 2.2.2.2

R2 (config-router) #neighbor 12.12.12.1 remote—as 100

R2 (config-router) #neighbor 23.23.23.3 remote—as 300

R2 (config-router) #neighbor 24.24.24.4 remote—as 400

R2 (config-router) #aggregate—address 1.1.0.0 255.255.252.0 //Fi & HublE &
(3) 3. WA HAE RS

R3 (config) #router bgp 300



R3 (config-router)#no synchronization

R3 (config-router)#no auto—summary

R3 (config-router)#tbgp router—id 3.3.3.3

R3 (config-router)tneighbor 23.23.23.2 remote—as 200

R3 (config-router)tnetwork 1.1.2.0 mask 255. 255.255.0

R3 (config-router)tnetwork 1.1.3.0 mask 255. 255.255.0
R3(config)#ip route 12.12.12.0 255.255.255.0 23.23.23. 2
R3(config)#ip route 24.24.24.0 255.255.255.0 23.23.23. 2
(4) DY 4. FUEH LA R4

R4 (config) #router bgp 400

R4 (config-router)#no synchronization

R4 (config-router)#no auto—summary

R4 (config-router)ttbgp router—id 4.4.4.4

R4 (config-router) #neighbor 24.24.24.2 remote—as 200

R4 (config-router)#network 4. 4. 4.0 mask 255. 255. 255. 0

R4 (config)#ip route 12.12.12.0 255.255.255.0 24.24.24.2
R4 (config) #ip route 23.23.23.0 255.255.255.0 24.24.24.2
4. RI0 R
(1) fEEEH#s Rl R4 LAY BGP -

Rl#show ip bgp

BGP table version is 21, local router ID is 1.1.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale
Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.0.0/24 0.0.0.0 0 32768 i
*> 1.1.0.0/22 12.12.12.2 0 0 200 i
*> 1.1.1.0/24 0.0.0.0 0 32768 i
*> 1.1.2.0/24 12.12.12. 2 0 200 300 i
*> 1.1.3.0/24 12.12.12. 2 0 200 300 i
*> 4.4.4.0/24 12.12.12. 2 0 200 400 i

R4#ishow ip bgp

BGP table version is 45, local router ID is 4.4.4.4

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.0.0/24 24.24.24. 2 0 200 100 i
*> 1.1.0.0/22 24.24.24.2 0 0 200 i
*> 1.1.1.0/24 24.24.24. 2 0 200 100 i
*> 1.1.2.0/24 24.24.24. 2 0 200 300 i

*> 1.1.3.0/24 24.24.24.2 0 200 300 i



*> 4.4.4.0/24 0.0.0.0 0 32768 1
DAL H A W
@ BKEHI% RL. R4 WCE] “1.1.0.0/22” Z5 ¢k, i AS-PATH J& M rT LA i, $AAT3HL
HEZRA S A% R2 AR R BB, J5OR AS-PATH B M 22K
@ s R4 TR BCR] 4 W40 R 1T, E LRI AS-PATH R4 rh, B ISR A AS 1E
IR AR S CHMD, AEMENZE L, JFEEMEISRES HE AS B BGP XA SEE HOK
AS IBIAEZR TS (22D
® BGP s Nk “0.0.0.07, FK<i% BGP B IR AML, Weight {HA “32768”;
@ KA P BGP 2% H AR “50>7, BT AT BGP it 4% H #6545 o
(2) “as—set” ZH(AI LI BGP &3 i AN AR JGUR I AS-PATH Jg 1k, A1 ek S e b 4
P, fEREHAE R2 RARAELR:
R2 (config-router)#aggregate—address 1.1.0.0 255.255. 252.0 as—set
{EES 4 R1. R4 L FFIRA R BGP 3£
Rl#show ip bgp
BGP table version is 22, local router ID is 1.1.1.1
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale
Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.0.0/24 0.0.0.0 0 32768 i
*> 1.1.1.0/24 0.0.0.0 0 32768 i
*> 1.1.2.0/24 12.12.12. 2 0 200 300 i
*> 1.1.3.0/24 12.12.12. 2 0 200 300 i
*> 4.4.4.0/24 12.12.12. 2 0 200 400 i

R4#ishow ip bgp

BGP table version is 56, local router ID is 4.4.4.4

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.0.0/24 24.24.24.2 0 200 100 i
*> 1.1.0.0/22 24.24.24.2 0 0 200 {100, 300} i
*> 1.1.1.0/24 24.24.24. 2 0 200 100 i
*> 1.1.2.0/24 24.24.24. 2 0 200 300 i
*> 1.1.3.0/24 24.24.24. 2 0 200 300 i
*> 4.4.4.0/24 0.0.0.0 0 32768 i
DAL A W

O Hrhes R LB RS H “1.1.0.0/22” 1, AS-PATH 5 TR A b irfs
(1) AS SH4 4 S “ {100, 300} 7;

@ RAEHHIEL G T T AW AS, BB b R 19 BeP RH&A HI, MR
FE H1 4% R3 11 BGP R P AL HIL.



[BRE £

BGP A J1] AS-PATH Je P4 Ay i 1 58T R — P8 23 R A DR B EEA K o DA £ BGP A 4544
MG AR 25 B EH A5 E T ad 1K) AS SRS P A0, W A% th B a8 5 45 B IR K 1) AS,
Z AS 2K AE AS FEAIR BRI A O AS, ERARRZZMH. LR B4 784 i i e
TIEX R

R2#show ip bgp neighbor 12.12.12.1 advertised-routes

BGP table version is 8, local router ID is 2.2.2.2

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale
Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.0.0/22 0.0.0.0 100 32768 {100, 300} i
*> 1.1.2.0/24 23.23.23.3 0 0 300 i
*> 1.1.3.0/24 23.23.23.3 0 0 300 i
*> 4.4.4.0/24 24.24.24. 4 0 0 400 i

DAL Bt 2R W i ph o R2 (AR AR S 12, 12, 12, 1 RIER A B “1.1.0.0/227,

Rl#ishow ip bgp neighbors 12.12.12.2 received-routes

BGP table version is 22, local router ID is 1.1.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.2.0/24 12.12.12. 2 0 200 300 i
*> 1.1.3.0/24 12.12.12. 2 0 200 300 i
*> 4.4.4.0/24 12.12.12. 2 0 200 400 i

DALt 2 Wik ph s R BOA RO S B “1.1..0.0/227, KA &R ER & i 1k 2% H
ff) AS-PATH J& 4113 “ {100,300} 7 405 H U AS 45 100, Fril Ao, [FIFE, i
R3 A HMOZR G L4 H .

[$¢7~]
FIHAT “show ip bgp neighbors 12.12.12.2 received—routes” #y%, WAiZEHK
E‘ﬁ/\éﬁé\:

R1(config-router)#neighbor 12.12.12.2 soft-reconfiguration inbound

(3) WURAERS s Ra UG Bk b, WA WA, “summary—only” Z4n]
DLSCHR, ek s R2 EIBCE M
R2 (config-router)taggregate—address 1.1.0.0 255.255.252.0 as—set summary-only
fEBR BH#% R2. R4 LA BGP -
R2#show ip bgp
BGP table version is 14, local router ID is 2.2.2.2
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale



Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
s> 1.1.0.0/24 12.12.12.1 0 0 100 i
*> 1.1.0.0/22 0.0.0.0 100 32768 {100, 300} i
s> 1.1.1.0/24 12.12.12.1 0 0 100 i
s> 1.1.2.0/24 23.23.23.3 0 0 300 i
s> 1.1.3.0/24 23.23.23.3 0 0 300 i
*> 4.4.4.0/24 24.24.24. 4 0 0 400 i

R4#show ip bgp

BGP table version is 62, local router ID is 4.4.4.4

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.0.0/22 24.24.24.2 0 0 200 {100, 300} i
*> 4.4.4.0/24 0.0.0.0 0 32768 i
DAL H A W

@© by R2 LA BRGS0 i bric o “s”, Rontialil, ABE,

@ Hifide R4 HULE BRI “1.1.0.0/22 7. WRAN “as-set” Z%, MK
H14% R1. R3 Bz 2R A it

(4 WERARRI TR, ARG Ja FAIE s w4k th 4 H, 280 “suppress—map”

AT LASE e A SEIO SR K th s R2 Ml 2R 5 /5, SEKER th s R1 P4 W] 0 6 b el i it
H14% R3 FO AR e 1L SR AR B 45 B 4% R4, B s R2 WO BV BRANE

R2(config) #ip prefix-list 1 permit 1.1.0.0/24 //VLPc#shiscH, PUMESEA T

R2(config)#ip prefix—list 1 permit 1.1.1.0/24

R2 (config) #route—map sup permit 10

R2 (config-route—map)#match ip address prefix—list 1

R2 (config) #router bgp 200

R2 (config-router) taggregate—address 1.1.0.0 255. 255. 252. 0 as—set
suppress—map sup

IrAEN & % th s A BGP K-

Rl#show ip bgp

BGP table version is 28, local router ID is 1.1.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale
Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.0.0/24 0.0.0.0 0 32768 i
*> 1.1.1.0/24 0.0.0.0 0 32768 i
* 1.1.2.0/24 12.12.12.2 0 200 300 i

*> 1.1.3.0/24 12.12.12.2 0 200 300 i



*> 4.4.4.0/24 12.12.12.2 0 200 400 i

R2#show ip bgp

BGP table version is 20, local router ID is 2.2.2.2

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
s> 1.1.0.0/24 12.12.12.1 0 0 100 i
*> 1.1.0.0/22 0.0.0.0 100 32768 {100, 300} i
s> 1.1.1.0/24 12.12.12.1 0 0 100 i
*> 1.1.2.0/24 23.23.23.3 0 0 300 i
*> 1.1.3.0/24 23.23.23.3 0 0 300 i
*> 4.4.4.0/24 24.24.24. 4 0 0 400 i

R3#show ip bgp

BGP table version is 58, local router ID is 3.3.3.3

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.2.0/24 0.0.0.0 0 32768 i
*> 1.1.3.0/24 0.0.0.0 0 32768 i
*> 4.4.4.0/24 23.23.23.2 0 200 400 i

R4#ishow ip bgp

BGP table version is 64, local router ID is 4.4.4.4

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.0.0/22 24.24.24.2 0 0 200 {100, 300} i
* 1.1.2.0/24 24.24.24.2 0 200 300 i
* 1.1.3.0/24 24.24.24.2 0 200 300 i
*> 4.4.4.0/24 0.0.0.0 0 32768 i
DAL H 2 W

@ i TAERS & R2 _EHFBR e RL OB “1.1.0.0/24” 1 “1. 1. 1. 0/24” i,
T LA 2% R3 1 R4 ASREE

@ e A R2 ERATR I “1.1.2.0/24” Rl “1.1.3.0/24” 4, X%
HILHE “summary-only” 23, FrLADY (¥ hds 4l s “1. 1. 2.0/24” Al “1.1.3.0/24”
R 4% H 5

® WTAET “as-set” S, FILLHA R4 KHENEHH “1.1.0.0/227,



24. 4 ] BGP B =%

BGP B FEHEYE, (HAH HAF5Y ORIGIN, AS-PATH. LOCAL PREF. WEIGHT #I MED J&
PEo ARSI —ANEHLAIEEAA, W4 BGP 1% i H 5 7 (AR SE O MR =) it s
B8, BEAN73 fif SI20 A AT DA v PRI 56 250000 56 W T 1101 0 ik SIS 56 1Y) BGP % F e 5 o S8 ) 9 b
K| 24-3 iz, dEIF &0 ORIGIN, AS-PATH. LOCAL PREF. WEIGHT J& k42 HI4E AS 100 14 %
H#% R1. R2 FIR3 XHi% 2% R4 LI A0 4. 4. 4. 0/24 B i . Bl il 78 % b 28 R2 A1
R3 _E AR R4 F1Skefs ) A%t #% R4 3E N AS 100 (L% . ASs2ié i IBGP (% % (R1.
R2 FIR3) JEpA HIK (FULL MESH) 2B OC R . TGP 384T EIGRP. £E58 BRI i S5 56 )
A “clear ip bgp *” JHBR—F BGP B, REHARLR.

24.4.1 348 3: F BGP ORIGIN B Hi=Hl iz

1. KB
T A S5 ) DL AR

(1) BGP i & ifi4c 1k

(2) ORIGIN ARSI S 2

(3) FH ORIGIN Jam sk 1% ) Js )
2. il
IR AN AN 24-3 PR

23.23.230/24
s s00/0 L0 IGP: EIGRP1  /

- =
S S

&l 24-3 J1] BGP Ja P42 il ik 1%

3. XL

SR RAEH A R4 _ERCE “4.4.4.0/24”7 BEYFEASJE N EGP, JRilid EBGP 4B )%
“14.14.14. 17 A2 N AS 100 N, SRJEWSEH 4 RL. R2 A R3 XfEk s R4 LIS
“4.4.4.0/24” BEHIEY.

(1) PER 1. BE M h# R

R1(config)#trouter eigrp 1

R1(config-router)#network 1.1.1.0 255. 255.255.0

R1(config-router)#network 12.12.12.0 255. 255. 255. 0

R1(config-router)#no auto—summary



R1(config)#router bgp 100
R1 (config-router)#no synchronization
R1(config-router)#no auto—summary
Rl (config-router)t#bgp router—id 1.1.1.1
R1(config-router)#neighbor 2.2.2.2 remote—as 100
R1(config-router)#neighbor 2.2.2.2 update—source Loopback0
R1(config-router)#neighbor 2.2.2.2 next—hop—self
R1(config-router)#neighbor 3.3.3.3 remote—as 100
R1(config-router)#neighbor 3. 3. 3.3 update—source Loopback0
R1(config-router)#neighbor 3.3. 3.3 next—hop—self
R1 (config-router)#neighbor 14.14.14.4 remote—as 200
(2) DY 2. WOE M I R2
R2 (config)#irouter eigrp 1
R2 (config-router)#network 2.2.2.0 255.255. 255.0
R2 (config-router) #network 12.12.12.0 255. 255.255.0
R2 (config-router) #network 23.23.23.0 255. 255.255.0
R2 (config-router)#no auto—summary
R2 (config) #router bgp 100
R2 (config-router)#no synchronization
R2 (config-router) #no auto—summary
R2 (config-router)#tbgp router—id 2.2.2.2
R2 (config-router)#neighbor 1.1.1.1 remote—as 100
R2 (config-router)#neighbor 1.1.1.1 update—source Loopback0
R2 (config-router)#neighbor 3.3.3.3 remote—as 100
R2 (config-router)#neighbor 3. 3. 3.3 update—source Loopback0
(3) DYR3: WUE M IS R3
R3 (config)#irouter eigrp 1
R3(config-router)#network 3.3.3.0 255.255. 255.0
R3(config-router)#network 23.23.23.0 255. 255.255.0
R3 (config-router)#no auto—summary
R3 (config)#router bgp 100
R3 (config-router)#no synchronization
R3 (config-router)#no auto—summary
R3 (config-router)#tbgp router—id 3.3.3.3
R3 (config-router)#neighbor 1.1.1.1 remote—as 100
R3 (config-router)#neighbor 1.1.1.1 update—source Loopback0
R3 (config-router)#neighbor 1.1.1.1 next—hop—self
R3 (config-router)#neighbor 2.2.2.2 remote—as 100
R3 (config-router)tneighbor 2.2.2.2 update—source Loopback0
R3 (config-router)#neighbor 2.2.2.2 next—hop—self
R3 (config-router) #neighbor 34.34.34.4 remote—as 200
(4) DY 4. FUEH LA R4
R4 (config-router)#ip prefix—list 1 permit 4.4.4.0/24
R4 (config) #route—map egp permit 10



R4 (config-route—map)#match ip address prefix—list 1
R4 (config-route—map)#iset origin egp 900 / /B
R4 (config) #router bgp 200
R4 (config-router)#no synchronization
R4 (config-router)#no auto—summary
R4 (config-router)#tbgp router—id 4.4.4.4
R4 (config-router) #network 4. 4. 4.0 mask 255. 255. 255.0
R4 (config-router)#neighbor 14.14.14.1 remote—as 100
R4 (config-router)#neighbor 14.14.14.1 route—map egp out
//RE TN EAEAR R 14, 14. 14, 1 R 30 B S
R4 (config-router) #neighbor 34.34.34.3 remote—as 100
4. LA
FEB% h 38 R1. R2 flI R3 7% BGP %:
Rl#show ip bgp
BGP table version is 6, local router ID is 1.1.1.1
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale
Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*>14.4.4.0/24 3.3.3.3 0 100 0 200 i
* 14.14.14. 4 0 0 200 e

R2#show ip bgp

BGP table version is 5, local router ID is 2.2.2.2

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*>14.4.4.0/24 3.3.3.3 0 100 0 200 i
R3#show ip bgp
BGP table version is 4, local router ID is 3.3.3.3
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale
Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 4.4.4.0/24 34.34.34. 4 0 0 200 i
DL 4t R B i th 28 R1 2224 00T “4.4.4.0/24” 1k, (HE TR “1”
AT “e”, FrLLANES i R3 “= B iAo AT i th s R4 27 21 0 it AN BER AL
o G EARES HO “x”, AT “>7), ANBRLRZEIE & 45 45 R2 F1 R3, Jr LA Hi % R2 F1 R3
HA—4KT “4.4.4.0/247 1,

24.4.2 216 4. FH BGP AS-PATH B4z &l k&



1. LG HAY

(1) AS-PATH 5% Fh A i 1) Jit B

(2) P AS-PATH J& 4

(3) JH AS-PATH 3k i Jst 0]

2. hIP

SEEGH AN I B 24-3 PR

3. XL

b ge R1. R2 ATR3 _LAOKCE AIRTTH 24. 4. 1 25 3 AHIA], 2% R4 Uahid &4 R
R4 (config)#ip prefix—list 1 permit 4.4.4.0/24

R4 (config) #route—map aspath permit 10

R4 (config-route—map)#match ip address prefix—list 1

R4 (config-route—map) #set as—path prepend 600 700 // A ULHC[HEE H14% HiE D AS
R4 (config) #router bgp 200

R4 (config-router)#neighbor 34. 34.34.3 route—map aspath out

4. RI0 R

fEB% h 3% R1. R2 flI R3 7% BGP %:
Rl#show ip bgp
BGP table version is 11, local router ID is 1.1.1.1
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale

Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 4.4.4.0/24 14.14.14. 4 0 0 200 e
R2#show ip bgp
BGP table version is 9, local router ID is 2.2.2.2
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*>14.4.4.0/24 1.1.1.1 0 100 0 200 e
R3#show ip bgp
BGP table version is 9, local router ID is 3.3.3.3
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*>14.4.4.0/24 .L1IL1.1 0 100 0 200 e
* 34.34.34. 4 0 0 200 600 700 i

PLERT R B 2% R3 RIS T “4.4.4.0/247 Wik, HZEm T F—BkA
“1.1.1.17 M%) AS-PATH bR —Bkh “34. 34.34. 47 [#¥8% i 1¥) AS-PATH %5, FrLiik



Bk “1. 11,17 [k d, 1 F—Bkh “34.34.34. 47 [P ARG AL (B AR A
k7Y, ANREAREE S A I s RL AT R2, AT ARG Hiss R1 AT R2 HAF—4KT “4.4.4.0/247
FIEG o [R)IH.300 W BGP £E % 4] 52 i) AS-PATH Jg@ % 248 T ORIGIN J& P o

24.4.3 3LI& 5: FH BGP LOCAL_PREF & izl i%

1. LG HAY
(1) W% LOCAL PREF J& 1k
(2) JH LOCAL_PREF Ja& P i J5i Ju]
2. R EH
SEEGH A I B 24-3 PR
3. XKL
Herfids R1. R2 A1 R4 LRBCEA 24. 4. 2 525 4 AHIA), % 4% RS Cesh B & T
R3(config)#ip prefix—list 1 permit 4.4.4.0/24
R3 (config)#route—map local permit 10
R3 (config-route—map)#match ip address prefix—list 1
R3 (config-route—map)#iset local-preference 2000 //{&t LOCAL PREF {H
R3 (config-router)#neighbor 34. 34.34.4 route—map local in
//%ENAR TR 34. 34. 34. 4 BENIE H1 4% H 1B g
4. RI0 R
fEB% h 38 R1. R2 flI R3 747 BGP %:
Rl#show ip bgp
BGP table version is 2, local router ID is 1.1.1.1
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale
Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
% 4.4.4.0/24 14.14. 14. 4 0 0 200 e
*>1 3.3.3.3 0 2000 0 200 600 700 i

R2#show ip bgp

BGP table version is 2, local router ID is 2.2.2.2

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*>14.4.4.0/24 3.3.3.3 0 2000 0 200 600 700 i
R3#show ip bgp

BGP table version is 2, local router ID is 3.3.3.3

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete



Network Next Hop Metric LocPrf Weight Path
*> 4.4.4.0/24 34.34.34. 4 0 2000 0 200 600 700 i
DL ES R I s R1 EBIPHELT “4.4.4.0/247 (W, HZHTFBkh
“3.3.3.37 [ AL e RPE L N —Bkh “14. 14, 14, 47 1% A H L e 2 e =
POt s —Bkoh “3.3.3.37 By, mN—Bh “14. 14. 14. 4”7 A REREAILL, A
R Ak 230 15 25 14 h 2% R2 M1 R3, T LABK FH 28 R2 FI R3 HAT—4 KT “4.4.4.0/247 HIBR .
(i) BN 156 BH BGP 7 8% H1 40 2 B A HB AR 56 2 J 1 J2 AL T AS-PATH J& P11

[$E7R]

(1) BRIAEDL T, AHBOLSEZ{E A 100,

(2) AHpLseg gt JAE AS WfLis, Aol gy EBGP 4B)E;

(3) AHACS L 8 Py, i i PR D B R vy s

(4) 7% “bgp default local-preference” ] LUMEIAMA IR B TE, HIEUWH
route—map BE AL RIEIET K.

24. 4.4 3LI% 6: F BGP WEIGHT B iz Hl iz

1. LG HAY

TR A S W] DL R

(1) BeE Weight J&1E

(2) F Weight )& 3%k % Jst i)

2. hIP

SEEGH AN I B 24-3 PR

3. XL

HHIE R2. R3 A1 R4 _LFOPCE A 24. 4. 3 25 5 AHIF], 2% b s R1 sl BCE W R -
Rl (config)#router bgp 100

Rl (config-router)#neighbor 2.2.2.2 weight 200
/IR 2. 2. 2.2 "B R B AR AR
R1(config-router)#neighbor 3.3.3.3 weight 200
/7R 3.3, 3. 3 A 3 i B A FRAE
R1(config-router)#neighbor 14. 14.14.4 weight 500
[/ 14,14, 14. 4 23 #% th B AEAE

4. RIEIR

fEB% h 3% R1. R2 flI R3 7% BGP %:
Rl#show ip bgp
BGP table version is 3, local router ID is 1.1.1.1
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale

Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 4.4.4.0/24 14.14.14. 4 0 500 200 e
* i 3.3.3.3 0 2000 200 200 600 700 i

R2#show ip bgp



BGP table version is 2, local router ID is 2.2.2.2

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
* i4.4.4.0/24 1.1.1. 1 0 100 0 200 e
*>1 3.3.3.3 0 2000 0 200 600 700 i

R3#show ip bgp

BGP table version is 2, local router ID is 3.3.3.3

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
* i4.4.4.0/24 1.1.1. 1 0 100 0 200 e
*> 34.34.34. 4 0 2000 0 200 600 700 i

DL S R s 8% R1 2RI ST “4.4.4.0/247 Wik, HREHTF BN
“14.14. 14. 47 % weight R —Bk A “3.3.3.37 MBI weight {H 5, ATtk
F—BEh “14. 14, 14. 47 [k . A weight JE I S A RS 8 E i, BT AT
#% R2 A1 R3 P2l i AR AL e POk % . AN F s R1 ARG RE 138 B BGP 7RI i e i) weight
JE AR T A A S E T

24.4.5 335 7. F MED [BTEFEHIIARE

1. LI HAY
(1) & MED J&
(2) F MED Ja& P % i i
2. Hhih gy
SEUGH AN R P 243 JT s o A SEIG R EEAE I th s R2 VR I — N FRIElBE Lol : 20. 1. 1. 2/24,
HAE BGP kAT TR s R3S I0— D ER[EIHAE Lol:30. 1. 1. 3/24, J4E BGP kA, il
IE % E MED JE 1, EFS R s R4 Vi) 30. 1. 1. 3 (Rl % aE RA—R3—R4 4455 76 R4 L1y
1] 20. 1. 1. 2 [AIHEAE RA—~R1—~R2—>R1—R4 [H1 645
3. XWHE
B R4 L HOECER 24. 4.4 525 6 AHIF), #xhds RL R2. R3 IBhBCE Q1T
(1) BB FE Kb R
Rl (config)#ip prefix—list 20 permit 20.1.1.0/24
R1(config)#ip prefix—list 30 permit 30.1.1.0/24
R1(config) #route—map med permit 10
R1(config-route—map)#match ip address prefix—list 20
R1 (config-route—map)#set metric 50 //¥& & MED {4
R1(config) #route—map med permit 20
R1(config-route—map)tmatch ip address prefix—list 30
R1 (config-route—map) #set metric 100



R1(config) #route—map med permit 30

R1 (config-route—map)#router bgp 100
R1(config-router)tneighbor 14.14.14.4 route—map med out
(2) B2 FE KA R2

R2 (config-if) #router bgp 100

R2 (config-router)#network 20.1.1.0 mask 255.255.255.0
(3) YR 3. WCEEK H14% R3

R3(config)#ip prefix—1list 20 permit 20.1.1.0/24
R3(config)#ip prefix—1list 30 permit 30.1.1.0/24

R3 (config) #route—map med permit 10

R3 (config-route—map)#match ip address prefix—list 20

R3 (config-route—map) #set metric 100

R3 (config) #route—map med permit 20

R3 (config-route—map)tmatch ip address prefix—list 30

R3 (config-route—map) #set metric 50

R3 (config) #route—map med permit 30

R3 (config) #router bgp 100

R3 (config-router)#network 30.1.1.0 mask 255.255.255.0
R3 (config-router)tneighbor 34. 34.34.4 route—map med out
4. RI0 R
(1) {Ei6H#% R4 55 BGP 3&:

R4#show ip bgp

BGP table version is 5, local router ID is 4.4.4.4

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale
Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 4.4.4.0/24 0.0.0.0 0 32768 i
* 20.1.1.0/24 34.34.34.3 100 0 100 i
*> 14.14. 14. 1 50 0 100 i
*> 30.1.1.0/24 34.34.34.3 50 0 100 i
* 14.14. 14. 1 100 0 100 i

A A R B eh 2 R4 A 301 BGP i 2 #5417 17 MED R{EL, 1M HLALIE MED {E IR #6642

[$2R]
@ MED H K [n) EBGP 4% g A 3% ;
@ MED HISKFEMIANER AS 3 8 5
@ HEANF—AN AS F{ MED JRPE A2 XA AS AL H 255
@ MED B, 6t AR FE R s

(2) H¥ & ping B4R
R4#tping
Protocol [ip]:



Target IP address: 20.1.1.2
Repeat count [5]: 1
Datagram size [100]:
Timeout in seconds [2]:
Extended commands [n]: y
Source address or interface: 4.4.4.4
Type of service [0]:
Set DF bit in IP header? [no]:
Validate reply data? [no]:
Data pattern [0xABCD]:
Loose, Strict, Record, Timestamp, Verbosel[none]: R
Number of hops [ 9 1: 6
Loose, Strict, Record, Timestamp, Verbose[RV]:
Sweep range of sizes [n]:
Type escape sequence to abort
Sending 1, 100-byte ICMP Echos to 20.1.1.2, timeout is 2 seconds:
Packet sent with a source address of 4.4.4.4
Packet has IP options: Total option bytes= 27, padded length=28
Record route: <>
(0.0.0.0)
(0.0.0.0)
(0.0.0.0)
(0.0.0.0)
(0.0.0.0)
(0.0.0.0)

Reply to request 0 (148 ms). Received packet has options
Total option bytes= 28, padded length=28
Record route:
(14.14.14. 4)
(12.12.12.1)
(20.1.1.2)
(23.23.23.2)
(34.34.34.3)
(4.4.4.49)
<k
End of list
DL E AR BALE R4 V5] 20. 1. 1. 2 (I E RA—RI—R2—~R1—R4 #5415
R4#tping
Protocol [ip]:
Target IP address: 30.1.1.3
Repeat count [5]: 1
Datagram size [100]:

Timeout in seconds [2]:



Extended commands [n]: y
Source address or interface: 4.4.4.4
Type of service [0]:
Set DF bit in IP header? [no]:
Validate reply data? [no]:
Data pattern [0xABCD]:
Loose, Strict, Record, Timestamp, Verbose[none]: R
Number of hops [ 9 ]: 4
Loose, Strict, Record, Timestamp, Verbose[RV]:
Sweep range of sizes [n]:
Type escape sequence to abort
Sending 1, 100-byte ICMP Echos to 30.1.1.3, timeout is 2 seconds:
Packet sent with a source address of 4.4.4.4
Packet has IP options: Total option bytes= 19, padded length=20
Record route: <>
(0.0.0.0)
(0.0.0.0)
(0.0.0.0)
(0.0.0.0)
Reply to request 0 (248 ms). Received packet has options
Total option bytes= 20, padded length=20
Record route:
(34.34.34.4)
(30.1.1.3)
(34.34.34.3)
(4.4.4.49)
<k
End of list
L AR WA E RS i s R4 B i) 30. 1. 1. 3 AUIS 3 RA—~R3—~R4 P12,

24.5 15 8: HRHREIEE (RR) BE

1. KB

T A S5 ) DL AR

(1) RR ) S5 S RN S5 5565 R0

(2) RR ML E

(3) ORIGINATOR ID GEJ§ ID) &t
(4) CLUSTER LIST (#%%1%) J@tk
2. tRIMEEH

SIS AR AN 24-4 PR



244 ¥ ST (RR) FCE

ARSI, B A R2 AE N A Ay, % R1 ORI R3 AN & BT B o
3. XL
(1) PER 1. FE Hh# R
R1(config)#trouter eigrp 1
R1(config-router)#network 1.1.1.0 255.255.255.0
R1(config-router) #network 12.12.12.0 255. 255. 255. 0
Rl (config-router)#no auto—summary
R1(config)#router bgp 100
R1(config-router)#no synchronization
R1(config-router)#no auto—summary
R1(config-router)t#bgp router-id 1.1.1.1
R1(config-router)#neighbor 2.2.2.2 remote—as 100
R1(config-router)#neighbor 2.2.2.2 update—source Loopback0
R1 (config-router)#network 1.1.1.0 mask 255. 255.255.0
(2) DUR 2. WOHE % R2
R2 (config)#irouter eigrp 1
R2 (config-router)#network 2.2.2.0 255.255. 255.0
R2 (config-router) #network 12.12.12.0 255. 255. 255. 0
R2 (config-router) #network 23.23.23.0 255. 255. 255. 0
R2 (config-router)#no auto—summary
R2 (config) #router bgp 100
R2 (config-router)#no synchronization
R2 (config-router)#no auto—summary
R2 (config-router)#tbgp router—id 2.2.2.2
R2 (config-router)#neighbor 1.1.1.1 remote—as 100
R2 (config-router)#neighbor 1.1.1.1 update—source Loopback0
R2 (config-router)#neighbor 1.1.1.1 route-reflector-client //HC& RR % /7 i
R2 (config-router)#neighbor 3.3.3.3 remote—as 100



R2 (config-router)#neighbor 3. 3. 3.3 update—source Loopback0

R2 (config-router)#neighbor 3.3.3.3 route—reflector-client
(3) 3. WA RS

R3(config)#irouter eigrp 1

R3 (config-router)#network 3.3.3.0 255.255.255.0

R3 (config-router)tnetwork 23.23.23.0 255.255.255.0

R3 (config-router)#no auto—summary

R3 (config) #router bgp 100

R3 (config-router)#no synchronization

R3 (config-router)#no auto—summary

R3 (config-router)#tbgp router—id 3.3.3.3

R3 (config-router)#neighbor 2.2.2.2 remote—as 100

R3 (config-router)#neighbor 2.2.2.2 update—source Loopback0

R3 (config-router)#neighbor 2.2.2.2 next—hop—self

R3 (config-router)tneighbor 34. 34.34.4 remote—as 200
(4) DY 4. FUE LA R4

R4 (config) #router bgp 200

R4 (config-router)#no synchronization

R4 (config-router)#no auto—summary

R4 (config-router)ttbgp router—id 4.4.4.4

R4 (config-router) #neighbor 34.34.34.3 remote—as 100

R4 (config-router)#network 4. 4. 4.0 mask 255. 255. 255. 0

(QUID

A AS W2 TBGP XA, Bl RO E AR AT . DDk TBGP % HUfs 2t
HI S SR EL ARG 2R, MITTREAIR T TBGP ISR B 1 AT SR M E % ) SO — A
fB. % SR A2 SO TBGP ZKSF43 B M 22T B

[HARZ ]

RR PR S5 R

(1) G i /2 AR 1) IBGP AR Ja 2k, U] RR UK B SR 45 7

(2) SRR RN K, RR & RIS A A% PRI (B T R 5%
FENUE-IaDR

(3) U B8 12 M EBGP AFJE24 K10, RR 2B e SUBHE B AR R

4. RIEIR
(1) show ip bgp neighbors
R2#show ip bgp neighbors 1.1.1.1
BGP neighbor is 1.1.1.1, remote AS 100, internal link
BGP version 4, remote router ID 1.1.1.1
BGP state = Established, up for 00:31:06
Last read 00:00:07, hold time is 180, keepalive interval is 60 seconds



For address family: IPv4 Unicast
BGP table version 4, neighbor version 4
Index 1, Offset 0, Mask 0x2
Route—Reflector Client

DLt WIARSE 1. 1. 1. 1 2t S S B 5 i o
(2) show ip bgp
R2#show ip bgp 4.4.4.0
BGP routing table entry for 4.4.4.0/24, version 4
Paths: (1 available, best #1, table Default-IP-Routing-Table)
Advertised to non peer—group peers:
1.1.1.1
200, (Received from a RR—client)
3.3.3.3 (metric 2297856) from 3.3.3.3 (3.3.3.3)
Origin IGP, metric 0, localpref 100, valid, internal, best
DAL 1 22 W) BGP % 4% H “4. 4. 4. 0/24” 72 )\ RR (% 7 SO I H), % ) it 3. 3. 3. 3,
JFHAR RS 1.1 L L vEE Lt “ (3.3.3.3) ” fA2 % 4% 1D,
Rl#show ip bgp 4.4.4.0
BGP routing table entry for 4.4.4.0/24, version 3
Paths: (1 available, best #1, table Default-IP-Routing-Table)
Not advertised to any peer
200
3.3.3.3 (metric 2809856) from 2.2.2.2 (2.2.2.2)
Origin IGP, metric 0, localpref 100, valid, internal, best
Originator: 3.3.3.3, Cluster list: 2.2.2.2
L E#i AR BA7E AS 100 P BGP R HI4c H “4.4.4.0/24” 1QI&E# 2 3.3.3.3, # ID 2

2.2.2. 2,

[ARE]
(O ORIGINATOR_ID: it i as 2k, A AS P h i 2 (1 % th 28 1D;
@ CLUSTER ID (f% ID) : —AN AS WINRENMRL A — A1) 4 ASFATH%R 1D Kbs
W, WERRN B —A RR, A4 ID #2 RR (8 2% 1D. 29 RR SCE]—AN 5T S R 4
‘EAS A CLUSTER LIST, nSfRINAEFNZR A F CR% 1D, HtAnid Il 7 % th R

24.6 SLI& 9: BGP BEXFfECE

1. KB/
T ARG AT DL AR
(1) BGP HEFRHI & X
(2) BGP BB AIALE
2. P
IR AN A 24-5 PR



o«

K| 24-5 BGP BEITHCE

3. XL
ASSZI RSO A AS 65001 A1 AS 65002, HEFSKTAM AS Jy 100,
(1) PER 1. FoE M h# R
R1(config)#router bgp 65001
R1 (config-router)#no synchronization
Rl (config-router)#no auto—summary
R1(config-router)#bgp router—id 1.1.1.1
Rl (config-router)ttbgp confederation identifier 100 //FCEELHS ID
R1 (config-router)ttbgp confederation peers 65002 //HEFS EBGP Fof 25 [ i Ha
R1 (config-router)#network 1.1.1.0 mask 255. 255. 255.0
R1 (config-router)#neighbor 12.12.12.2 remote—as 200
R1 (config-router)#neighbor 13.13.13.3 remote—as 65002
R1(config-router)#neighbor 13.13.13.3 next-hop—self
(2) DUR 2. WOE M H#E R2
R2 (config) #router bgp 200
R2 (config-router)#no synchronization
R2 (config-router)#no auto—summary
R2 (config-router)#tbgp router—id 2.2.2.2
R2 (config-router) #network 2.2.2.0 mask 255. 255. 255.0
R2 (config-router) #neighbor 12.12.12.1 remote—as 100
R2 (config-router) #neighbor 23.23.23.3 remote—as 100
(3) 3. WA RS
R3(config)#irouter eigrp 1
R3 (config-router)tnetwork 3.3.3.0 0.0.0. 255
R3 (config-router)#network 34.34.34.0 0.0.0. 255
R3 (config-router)#no auto—summary
R3 (config)#tirouter bgp 65002



R3 (config-router)#no synchronization

R3 (config-router)#no auto—summary

R3 (config-router)#tbgp router—id 3.3.3.3

R3 (config-router)tbgp confederation identifier 100
R3 (config-router)ttbgp confederation peers 65001

R3 (config-router)tnetwork 3.3.3.0 mask 255. 255.255.0

R3 (config-router) #neighbor
R3 (config-router) #tneighbor
R3 (config-router) #tneighbor
R3 (config-router) #neighbor
R3 (config-router) #tneighbor
R3 (config-router) #tneighbor

4.4.4.4 remote—as 65002

4. 4. 4.4 update-source Loopback0
4.4. 4.4 next—hop-self
13.13.13. 1 remote—as 65001
13.13.13.1 next-hop-self

23. 23.23. 2 remote—as 200

(4) DY 4. FUE LA R4
R4 (config)#tirouter eigrp 1
R4 (config-router)#network 4.4.4.0 0.0.0. 255
R4 (config-router) #network 34.34.34.0 0.0.0. 255
R4 (config-router)#no auto—summary
R4 (config) tirouter bgp 65002
R4 (config-router)#no synchronization
R4 (config-router)#no auto—summary
R4 (config-router)ttbgp router—id 4.4.4.4
R4 (config-router)#network 4. 4. 4.0 mask 255. 255. 255. 0
R4 (config-router)#neighbor 3.3.3.3 remote—as 65002
R4 (config-router)#neighbor 3. 3. 3.3 update—source Loopback0

[HARE ]

BGP I TRt AS 73 HI M A7 AS, S TY TBGP X451 53— 4k i 4% 111~ AS AR
N B RGT. REANHSEAT BB —NBIK 1D, XBIRBAMARDE, XA 1D 2R
BEANIIRIT AS S50 HMBE AT N IREG Y, BIBF AL —A> AS, B B RSUE
S BEHEK o

4. RIEIR

(1) 7Es s R2 LA BGP %
R2#show ip bgp
BGP table version is 5, local router ID is 2.2.2.2

Status codes: s suppressed, d damped, h history, * valid, > best,
r RIB-failure, S Stale

i — internal,

Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
* 1.1.1.0/24 23.23.23.3 0 100 i
*> 12.12.12. 1 0 0 100 i
*> 2.2.2.0/24 0.0.0.0 0 32768 i
* 3.3.3.0/24 12.12.12. 1 0 100 i



*> 23.23.23.3 0 0 100 i

* 4.4.4.0/24 12.12.12. 1 0 100 i

*> 23.23.23.3 0 100 i

DL BRI A 200 “1.1.1..0/247, €3.3.3.0/24” F1 “4.4.4.0/24 7 MEZHH P4
A, 1M HARZ K H AS 100, LT HY BGP IBCHS PY BT B2 1A JE 0T 74T Bt E K o

(2) {ERK H1#% R3 #5 BGP -

R3#show ip bgp

BGP table version is 6, local router ID is 3.3.3.3

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale
Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
# 1.1.1.0/24 13.13.13.1 0 100 0 (65001) i
* 2.2.2.0/24 13.13.13.1 0 100 0 (65001) 200 i
*> 23.23.23.2 0 0 200 i
*> 3.3.3.0/24 0.0.0.0 0 32768 i
r>i4.4.4.0/24 4.4.4.4 0 100 01

DL R, BT AS-PATH H “(O)” KR,

[HARE ]
TEREHSE I A, Kot AS IINE AS-PATH o, JF HAFE S ¥k, ERIFAKENA
A BBFBAITE I LASE o AS-PATH FRERFSIR) AS 5 I T-38E G tH B phi PR i o

24.7 SC36 10: BGP FFECE

1. R HEY
T A S5 ) DL AR
(1) BGP A
(2) BGP A& local-AS
(3) BGP [A44 )@ M no—export
(4) BGP #14£J& 1 no—advertise
2. Hhih gy
LIS A 24-5 P,
3. XV LB ELW MR
TRESEE 9 MTAICE, PIASIE S8 sEm 9 MRCE MR Fog. Walik hds
R4 ) “4.4.4. 07 HEAPA R AR SEYE, RIS UE BRI 25 AN 8 P AL ISR e . X A4 s
1, BAMNAGT SRS B8 “local-AS”. “no—export” F1 “no—advertise”. A5z H
2 HAE SIS 9 Fehh RN ECE .
(1) 1. g R4 ERCE KB Tocal-AS
R4 (config) #ip prefix-list 1 permit 4.4.4.0/24 //5€ XAi%k5|3%
R4 (config) #route—map Local AS permit 10 //%E X route—map
R4 (config-route—map)#match ip address prefix—list 1 //VLBECETZRAZK
R4 (config-route—map) #set community local-AS //W'& #1148k



R4 (config-route—map) trouter bgp 65002
R4 (config-router) #neighbor 3. 3.3.3 send—community //JFJ5 &% 448 4 i e
R4 (config-router)#neighbor 3.3.3.3 route—map Local AS out
/ /AT 1 i) &0 5 A% A A

(2) HFJEYE local-AS MK, 707 /E 8% Hi4% R3. R2 AT R1 _E&F BGP %
R3#show ip bgp
BGP table version is 6, local router ID is 3.3.3.3
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.1.0/24 13.13.13.1 0 100 0 (65001) i
* 2.2.2.0/24 13.13.13.1 0 100 0 (65001) 200 i
*> 23.23.23.2 0 0 200 i
*> 3.3.3.0/24 0.0.0.0 0 32768 i
r>i4. 4.4.0/24 4.4.4.4 0 100 01i

R2#show ip bgp

BGP table version is 4, local router ID is 2.2.2.2

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
* 1.1.1.0/24 23.23.23.3 0 100 i
*> 12.12.12. 1 0 0 100 i
*> 2.2.2.0/24 0.0.0.0 0 32768 i
*> 3.3.3.0/24 23.23.23.3 0 0 100 i

Rl#show ip bgp

BGP table version is 4, local router ID is 1.1.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.1.0/24 0.0.0.0 0 32768 i
* 2.2.2.0/24 13.13.13.3 0 100 0 (65002) 200 i
*> 12.12.12. 2 0 0 200 i
*> 3.3.3.0/24 13.13.13.3 0 100 0 (65002) i

DL R A AR “local-AS” JEMEMSCH “4.4.4.0/24”7 HALB4 4 R3,
DRI A 5 th 4% R3 A1 R4 #87E AS 65002 P, FF5A fidi4h i s R2 AT R1. gt ] W.“local-AS”
A JEPE L RELEA AS AL .
(3) B9 2. fEEha% R4 _EECE 448 P no—export
R4 (config) #route—map NO-EXPORT permit 10



R4 (config-route—map)#match ip address prefix—list 1
R4 (config-route—map)#tset community no—export //i&'& Hi&JE M
R4 (config) irouter bgp 65002
R4 (config-router)#neighbor 3. 3. 3.3 send—community
R4 (config-router)#neighbor 3. 3. 3.3 route—map NO-EXPORT out
// T3 1) 1) 4R s 3 WA Jeg
(4) H#AJaE T no—export Wk, 73 AL thds R3. R2 Al R1 L7017 BGP k-
R3#show ip bgp
BGP table version is 6, local router ID is 3.3.3.3
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale
Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.1.0/24 13.13.13. 1 0 100 0 (65001) i
*> 2.2.2.0/24 23.23.23.2 0 0 200 i
*> 3.3.3.0/24 0.0.0.0 0 32768 i
r>i4. 4.4.0/24 4.4.4.4 0 100 01i

R2#show ip bgp

BGP table version is 4, local router ID is 2.2.2.2

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
* 1.1.1.0/24 23.23.23.3 0 100 i
*> 12.12.12. 1 0 0 100 i
*> 2.2.2.0/24 0.0.0.0 0 32768 i
* 3.3.3.0/24 12.12.12. 1 0 100 i
*> 23.23.23.3 0 0 100 i

Rl#show ip bgp

BGP table version is 5, local router ID is 1.1.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.1.0/24 0.0.0.0 0 32768 i
* 2.2.2.0/24 13.13.13.3 0 100 0 (65002) 200 i
*> 12.12.12. 2 0 0 200 i
*> 3.3.3.0/24 13.13.13.3 0 100 0 (65002) i
*> 4.4.4.0/24 13.13.13.3 0 100 0 (65002) i

DL R AT 418 “no—export” JEVYERISH “4. 4. 4.0/24” fLb45 % thids R3 I
R1, RAR S RI. R3 FI R4 FAEHEHS AS 100 W, FFRA4LIEL M H%s R2, b m] I



“no—export” HIAJEIEREAEIBIRIIN AS WAL, WIEREAH, HAEEA AS WALIE,

(4271
HHiL 4 “show ip bgp community no—export” KA BGP RMFLLSc H #5417 A0 N 1) )=
PE, AR s
Rl#show ip bgp community no—export
BGP table version is 5, local router ID is 1.1.1.1
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale
Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 4.4.4.0/24 13.13.13.3 0 100 0 (65002) i
R3#show ip bgp community no—export
BGP table version is 6, local router ID is 3.3.3.3
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale
Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
r>i4.4.4.0/24 4.4.4.4 0 100 0i
DA_E A HH e W% 2% R1FR3 A BGP R ) “4. 4. 4.0/24” #77 T “no—export” Hifk

JE .

(5) 3. fri by R4 LA B4R M no-advertise
R4 (config) #route—map NO ADV permit 10
R4 (config-route—map)#match ip address prefix—list 1
R4 (config-route—map) #set community no—advertise
R4 (config) irouter bgp 65002
R4 (config-router)#neighbor 3. 3. 3.3 send—community
R4 (config-router)#neighbor 3.3.3.3 route—map NO ADV out

(6) BIkJEIE no—advertise Mk, 70HI7ERS Hi4s R3. R2 MIR1 &7 BGP &
R3#show ip bgp
BGP table version is 6, local router ID is 3.3.3.3
Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,

r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.1.0/24 13.13.13.1 0 100 0 (65001) i
* 2.2.2.0/24 13.13.13.1 0 100 0 (65001) 200 i
*> 23.23.23.2 0 0 200 i
*> 3.3.3.0/24 0.0.0.0 0 32768 i
r>i4. 4.4.0/24 4.4.4.4 0 100 01i

R2#show ip bgp



BGP table version is 4, local router ID is 2.2.2.2

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
* 1.1.1.0/24 23.23.23.3 0 100 i
*> 12.12.12. 1 0 0 100 i
*> 2.2.2.0/24 0.0.0.0 0 32768 i
* 3.3.3.0/24 12.12.12. 1 0 100 i
*> 23.23.23.3 0 0 100 i

Rl#show ip bgp

BGP table version is 4, local router ID is 1.1.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 1.1.1.0/24 0.0.0.0 0 32768 i
* 2.2.2.0/24 13.13.13.3 0 100 0 (65002) 200 i
*> 12.12.12. 2 0 0 200 i
*> 3.3.3.0/24 13.13.13.3 0 100 0 (65002) i

DL _E % H 2R B4 1R “no—advertise” JEIERISH “4.4.4.0/247 HALBZ b 2%
R3, JF&AE ke i s R2 1 RL. ditb o] W57 “no—advertise” HI4AJE 4% H 1k
WE)G, BEANE S 25T BGP 4544

[1277]
LA — 4% BGP ¥t i B2 A HHAJE T .

24.8 BGP &5 &iC A
2 24-1 HH T AT B 2.

241 XEMSILE

LiEs YEH

show tcp brief A TCP JEHAE

show ip bgp neighbors BF ARG TCP A1 BGP B =R 4115 B
show ip bgp summary P BGP EH M EAE B

show ip bgp & BGP R 15 &

show ip bgp community rE BGP A4z 1t

clear ip bgp * I BGP iER:

router bgp i 5 BGP #EFE

no synchronization KA R

synchronization FIIFRIE




bgp router—id

fic & BGP % %% 1D

neighbor Ip-address remote—as

Pic B A i s ST AERY AS

neighbor 7p-address update—source ¥a & R

neighbor Iip-address next—hop—self BoE ~—Bk IR
neighbor ip-address i E RR 2% ) it
route—reflector—client

network T8 5 Y 4%
aggregate—address o B 2R A

ip prefix-list WS TES

set origin egp BEEACYRACAL A EGP
set as—path prepend LB B in AS-PATH

set local-preference BB AR AR S 2 PEE

bgp default local-preference

BCEBRAASHIL e s PEAE

bgp confederation identifier

BL & B 1D

bgp confederation peers

Tic B B EBGP X 22 1 Ji 12

set community local-AS

BE AR ENE

neighbor ip-address send—community

A B A A Jm P fE




g 25 & QOS

P 28215 T 1) R R K B 1R, DR 22 IO 5% ) R o 3 o ] (a1 4% 1) 1 T A
WE? QOS (JIRGSJH) A&—AMEv ik, Q0S KA AL R B 025, JAEAN A I A A
o RRHEAS ) SSE 1 B SRORIE B R SE AR i Bl oA e PRAIE— 58 5 9« QOS A TE M 4% K 2E
SEFEARAE R I, DR QOS FHEA R S T o ARG A2 T FA ) QOS L, SEBR
I Cisco ¥ tH#s ILAE AR AR ERAL T QOS L& (MQC, Module QOS Config). K [¥) QOS %
WIEAEAR T —— 4,

25. 1 QOS f&jJr

25.1.1 QOS

QOS A =M JdR KBS TIRSS ZRE MG XSS . R K55 g% s bt
B WSS, SRR SCH o ZR5 MR S5 R S TR A TR R0, 00805 2 T B A 1) B T 48
PRRILF, DB TG DR B Al B R DX 55 LU SE OB, iz 5 s 17— &5
PR T HAHEBANL], LB e 4 1k LE A B A e 2 i R 55 o 1 T AT 1 4 gt
RIIX 3 Bk 55 o

25.1.2 5T

PIEENF (PQ, Priority Queue) ™, fiv. . Wil (RILSEHIUABAI. Hodfto
MRAE S 1 E SORAEAF BRI, B has e e, by 5E . RrP s, ARl eg
(KIBAZ 223 5 A L e K BA IR 55 ARIRSHE . I REDRIE i G Bt — e 212
Wi g5, SRR S BAII K IA S, MR SE K BB ACGE AN R S5 o BATRT L F
ANAFIBEE KL, BRI A, B R 57

25.1.3 BENXBATI

F € XBAFI (CQ, Custom Queue) FIPQ AN—Ff, 1 CQ H4 16 MBI, Hidfs AR o
S E SOBAEAN R BAS I, % e R D 55— AN BA S e 55— 8 i sl 7 Bt Bt
Jas WU N A BRIUIRSS o FATRTLE SCANRIBAZ A (R, S TT AGRAE RS BA S
W g5 B B 2, HAR TR ASIKIZEA S WSS . CQ FFIKIBASI 0 LEAFIA,
HABIN0 N1, A e HAt AR 55

25.1. 4 1AL FBATY

TBLAFBAF] (WFQ, Weight Fair Queue) fEfRIEHEM (2.048M LLF) LHIERIAKE
WEQ K £t A X 43 AN A )L, B anE TP wh A TP Mk i 15 a] LAX 43 AN [F] () TCP ek,
4 UDP ¥ito WEQ AN ] (R AR A A 20 FC AN [R] f s 9, PR 702 TP BRdi e b i se 2 Bt o
Bl 3 AN, PRS0, H=ACh 5, BACh (1+146) =8, WIFTM St
IR DEN 1/8, 2B AR5 6/8.

25.1.5 BETZER9MB A TFAF

FEF R INALAF-BAFI (CBWFQ, Class Based Weight Fair Queue) FSRVFH T HE XK
Al R IZ I ) R AT o XAE SRR AR L, B AT AT LASR AT 60 04 455 )
Internet I web JUH AT % AT LURHE B A A PR ARL L ACL. TP U560 sl A\ 42 1



AT U B 2RI, S AN TR I 5] ot e e RO o oy TR Ay e 1 T A ER A
CBWFQ n] AN NBAR. WRED Z&—tf#i F{ »

25.1.6 {KIEIRPATY

fRAEIRBAFY (LLQ, Low Latency Queue) [WECE A CBWFQ RIS AL, Hln
VOIP A 4o, X8 i e IR JE R UK. LLQ FAVFH 7 B e SCEHRE ], FHL st ik de28 )
M AL, AEIX LCH A L i o0 2 i AN S AR S At S ) 1 2

25. 1.7 hnAXBEHN P HAE

DA BEHL M) (WRED, Weight Random Early Detect) & RED [ Cisco SEHl. 4
2 TCP M HATAAM A, A HE R b e b N e AR s, AR TGS A A1, BAF i
S (A A e 25 s SIS BT A 1) ki 3 S R AL DL S /N e ARl s s TP R o I o %2
HARIEF TR I T, T R IA R o %, IS %E, Witb k. XFE
WO £ I B 3, s BRI P 2 AN . RED JUIRE AL 25 57 TCP (3 £, ORIE S % (1) 284400
.o WRED J&%F RED (Fcdk, £l 1P AR 5e Mo A FIBAS, RN BATIA e/ (B f5e
KIME, M PKE N TR NRER, BURaASY 7 M PRSI, £
MIREZEARIG N 2 PR K TS K IR, B G2 i e e 1 b 25 0 25a i 0.

25.1.7 CAR

KBV 3% (CAR, Commited Access Rate) J&—Fhi f S m& iK1 73 2 HbRIC K J7 32,
‘BT IP LSS DSCP . MAC Mk B 1 a4 i 1) R K B i) TP i i i dd e . A id I mp LA
B TP A 5E R E# DSCP.

CAR A5 FH 4> REAR (P AL, A0y 785 4 RAUAR Hh 2 75 A3 A B8 11 A Rt IR — Nz Al IR & B
A REAT LU A R R I s Bm Al A, X AN AN ) Rt 22 5, A Ras JB S in 214
P o dn SR AT AT AR, T84 CAR A LASE SO Hed A0 R E AT A o CAR ] 3 Frfvisk
5 SR E ORI
® Normal rate CIEHFIHER) « AP IR AR 3%, e 8k ar-rs

FEEIH R
® Normal burst CIEFMIZER) « IEH MG IR [R] [ P fo 1/ 1E 6 U e 6 () i oo
® Excessburst GIEHFK) « HITIEHREK MR E. UiCES R, S H

FE TS N2 A R PR A VPSSR P IR R SR M A5 (1 A R LA S AR X AN Bz

R AT AR R S R . SRS R A S R AR R TR P, 3 A R T B

A AEAEA 15 AR T o

TH R SCIE (I TR Pl S T AE — B TA) A PR P38 U B R o 1E 1) SR T e
AT IR R 1.5 5. I EHROR IE R RREEN 2 5.

25.1. 8 E-TFMLKRIMN IR 5

LT MR N R (NBAR, Network Based Application Recognition) =Efm L—A>
SRGIE, BEFERIA, MRS G BT . NBAR {EF3 R th A AR K
B0 TAE, BRI TR A, XA ORI It 4k . NBAR nJ LUK £ B H 2 I A 2%,
B annr AR URL 25 “. java” “FAF. NBAR v LLRIVFZ QOS BL &1 H .

25.2 I 1: PQ



1. LB

A, B T USRI B fE
(1) FEfF PQ A T A S
(2) 42 PQ MACE

2 A
2. LIRS

192. 168.1.0/24 " 1@ s0/0/0 s0/0/0 -2 g0/0

. iiiﬁgl
g0/0 21 -2 2. 168. 2.0/24
Rl 192. 168. 12.0/24 R?

a1

Viam— Y

K] 25-1 SZH 1-—S25 8 $HHhE

3. LIS
(D BB BE IPHubk. EEK MY

(2)  BE2: EPQ
R1(config)#tpriority—-list 1 protocol ip high tcp telnet
/7R 1 AMBSEH NG, BS54 1. 8 telnet Vs BAE SLAE A1+
R1(config)#priority-list 1 protocol ip high list 101
//VAEAEACL 101 & SCH &R ISE R L Se g A 1 v
R1(config)#priority-list 1 protocol ip medium gt 1000
/ /B A A R /N T 1000 7745 Rt B iUAE HR AL SE A 1)
Rl (config)#priority-list 1 interface GigabitEthernet0/0 normal
/ /L EAE AN g0/0 2 420 B3 i JBCLE K S AL e 2 BA B e
Rl (config)#priority-list 1 default low
// VA AR A () AR A S R A A
R1(config)#access—list 101 permit ip host 10.1.1.1 any
//UA 5 SCACL 101
R1(config)#priority-list 1 queue—limit 20 30 40 50
/A bE XA NS s e . RS AR, W A I IR S, H
B L5

R1(config)#int s0/0/0
R1(config-if)#ipriority—group 1
/ /UL 38 e XAt e e BAFI N AE s0/0/0 B2 |

4. KRR

QDI io&x: R EN]INT
Rl#tshow interfaces s0/0/0
Serial0/0/0 is up, line protocol is up
Hardware is GT96K Serial
Internet address is 192.168. 12.1/24
MTU 1500 bytes, BW 128 Kbit, DLY 20000 usec,



reliability 255/255, txload 1/255, rxload 1/255

Encapsulation HDLC, loopback not set
Keepalive set (10 sec)
Last input 00:00:04, output 00:00:03, output hang never
Last clearing of “show interface” counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops:
Queueing strategy: priority-list 1

/41 LRSS LB, bRl 1
A g )
(2)  AFHEBIIHEE

Rl#ishow queueing priority

Current DLCI priority queue configuration:

Current priority queue configuration:

List Queue Args

1 low default

1 high protocol ip tcp port telnet
1 high protocol ip list 101

1 medium protocol ip gt 1000

1 normal interface GigabitEthernet0/0

(3> MRKBAA A A
JEM PCL ping R2 12ff) 192. 168. 2.2, RJa:

Rl1#debug priority
M PCL ping R2 ) g0/0 #:11, Rl FAfEE, .
*Feb 28 02:59:57.299: PQ: Serial0/0/0 output (Pk size/Q 24/0)
*Feb 28 03:00:07.299: PQ: Serial0/0/0 output (Pk size/Q 24/0)
*Feb 28 03:00:08.679: PQ: Serial0/0/0: ip (defaulting) —> low
*Feb 28 03:00:08.679: PQ: Serial0/0/0 output (Pk size/Q 56/3)
*Feb 28 03:00:14.755: PQ: Serial0/0/0: cdp (defaulting) —> low
*Feb 28 03:00:14.755: PQ: Serial0/0/0 output (Pk size/Q 326/3)
*Feb 28 03:00:17.299: PQ: Serial0/0/0 output (Pk size/Q 24/0)

25.3 LI 2: CQ

1. LB

I AL, S ] LRI R HRE:
(1) FRAE CQ I TAE R
(2) 2 CQ L E

2. SCIGHRID
K 25-1.
3. LIS
(D BIB1. BE IPHubk. EEK PN



(2> D¥R2: K& CQ
R1(config)#queue—list 1 protocol ip 1 tcp telnet
[/ 1A A XA, #5524 1o 4 telnet WEAEBASY 1
R1(config)#queue—list 1 protocol ip 2 list 101
//VAEAEACL 101 & IR IAE B 2
R1(config)#queue—list 1 protocol ip 3 gt 1000
// VA EAREAR AL /N KT 1000 15 9 s A BA A 3 H
R1(config)#queue—-list 1 interface GigabitEthernet0/0 5
/ /UL EAEIN g0/0 & P40 iR f IS T AL S e BA B 5
R1(config) #queue—list 1 default 6
/ /UL EAE LA R R BA A 6
R1(config)#access—list 101 permit ip host 10.1.1.1 any
//UA 52 SCACL 101
R1(config) #queue—list 1 queue 1 limit 40
// Uk b XBAF 1 BIEREE A 40, Rt Uik ik A BAA1 1 k%5 40 MRS, # i BAS1
2 55
R1(config) #queue—-list 1 queue 2 limit 35
R1(config) #queue—list 1 queue 3 limit 30
R1(config) #queue—-list 1 queue 5 limit 25

R1(config)#int s0/0/0
R1(config—if) #custom—queue-list 1
// VA EAE e X E e CBAF N FHAE s0/0/0 820

4. KRR

(1 s LR
Rl#tshow interfaces s0/0/0
Serial0/0/0 is up, line protocol is up
Hardware is GT96K Serial
Internet address is 192.168. 12.1/24
MTU 1500 bytes, BW 128 Kbit, DLY 20000 usec
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation HDLC, loopback not set
Keepalive set (10 sec)
Last input 00:00:05, output 00:00:04, output hang never
Last clearing of “show interface” counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: custom—list 1
Output queues: (queue #: size/max/drops)
0: 0/20/0 1: 0/40/0 2: 0/35/0 3: 0/30/0 4: 0/20/0
5: 0/25/0 6: 0/20/0 7: 0/20/0 8: 0/20/0 9: 0/20/0
10: 0/20/0 11: 0/20/0 12: 0/20/0 13: 0/20/0 14: 0/20/0
15: 0/20/0 16: 0/20/0
/ /LRSS 2 e LA, kRS 1, AT RUE BB BAS R



QLA GEY <P
(2>  AHIIECE SO
Rl#ishow queueing priority
Current custom queue configuration:
List Queue Args
6 default
1 protocol ip tcp port telnet
2 protocol ip list 101
3 protocol ip gt 1000
5 interface GigabitEthernet0/0
1 limit 40
2 limit 35
3 limit 30
5 limit 25
(3> AL AL

Rl1#debug custom—queue

— = e e = e e e

25. 4 323 3: WFQ

1. LB

I AL, ] LRI R HRE:
(1) HfE WFQ 1) T4 Jei 3
(2) SR WFQ HIfld &

2. LIRS
K 25-1,

3. LW

(1) P11 BE 1P Hihl. Bl E B il

(2) B2, HE WFQ
R1(config)#int s0/0/0
Rl (config-if)# fair—queue 512 1024 10
//VA SRR L WRQ, SEBR AR E1 B (2. 048M) i SR R e L, WFQ ZERIA
JHH . 512 REFE, HAFIEE] 512 iy, kgt Zoe: 1024 £ E KM
10 & RSVP A T BAS1

4. KRR

Rl#tshow interfaces s0/0/0
Serial0/0/0 is up, line protocol is up
Hardware is GT96K Serial
Internet address is 192.168. 12.1/24
MTU 1500 bytes, BW 128 Kbit, DLY 20000 usec
reliability 255/255, txload 1/255, rxload 1/255



Encapsulation HDLC, loopback not set

Keepalive set (10 sec)

Last input 00:00:09, output 00:00:08, output hang never

Last clearing of “show interface” counters never

Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0

Queueing strategy: weighted fair

Output queue: 0/1000/512/0 (size/max total/threshold/drops)
Conversations 0/0/1024 (active/max active/max total)
Reserved Conversations 0/0 (allocated/max allocated)

Available Bandwidth 96 kilobits/sec

25.5 SZIH 4: CBWFQ

1. LAY

I AL, ] LRI R HRE:
(1) HfE CBWFQ ) T AF Jeis
(2) 48 CBWFQ [HhiC &

2. LIRS
K 25-1,

3. LW

(1) P31 BOE TP Huhk. e dbhil
(2) B2, ¥ X class—map
R1(config)#class—map match—any CLASS-MAP1
J//CA ESE X T — class—map, %%k CLASS-MAP1, class—map #i3Z W F EkE.
R1(config—cmap)#match protocol http
R1(config—cmap) #match protocol ftp
//Uh L SCHELE http 80 ftp JEHUE T CLASS-MAPL
R1(config)#class—map match-all CLASS-MAP2
R1(config—cmap) #match protocol telnet
/UL EE AR telnet Wsil)E T CLASS-MAPL. R&GH —MEIAA class—map, %K
class—default, FLZ2¥HCXHmERE T XA class—map.

[FEAREL]Y class—map 2k N : “class—map [ match-all | match-any ] name”:

® match-all: ¥R FIHIPISA DAL, A 0 LLAT, O ERIAE;

® match-any: FIRILEAFAT—ANSAFH0 AT EABAT -

7t class—map B R, W LABCE S FILECAATE, -

® UPd—Fhppist A match protocol protocol—-name .HHiXZEHI4$E EGP, ICMP, EIGRP,
DNS, HTTP, Telnet &% L FTRPEARYML.

® JUJiiijin %1% : match access—group { number | name acl name } . W] LAJURCHE
TSI/ 1ist FIFETF Name ) Access liste

® Ui CoS (class of Servie): match cos cos—value . ULHC IP 7 CoS {H .



® [Ud TP {54 (IP Precedence): match ip precedence precedence—value . JLHC
IP fu b ) TP LAl
® [LJ DSCP {H (Differentiated Services Code Point) : match ip dscp dscp value .
VEHC TP A 1) DSCP fH .
® LRt A¥:1: match input—interface type number. VUWC TP BL[FI3EANEIT,
(3) HIE3: EFX Policy—map
R1(config)#tpolicy—map MY-POLICY
//UA L2 5E X policy-map.
(4 B4 BENTE
R1 (config—pmap) #class CLASS-MAP1
R1 (config—pmap—c) #bandwidth 60
R1 (config—pmap) #class CLASS-MAP2
R1 (config—pmap—c) #bandwidth 10
//VA 1L E CLASS-MAPL i (5 %5 4 60K, CLASS-MAP2 JiifE M4 96k 10K, %4 11 S AT
PE A 128K, %R AN: “bandwidth { bandwidth value | percent percent value } .
® T LURE AR TE: ATk Ko
® LRI /3Lt percent RBETHREHE LA A 9 T 40 L, WTEL 0--100 HUfi, 2R
N R 2 O] i d R s AW BR A BE i 15% (M4 26X ARG HAH), Frlh
percent {H 2IX 7T5%f] percent, TIAZYIELAHT R percent, FATAILAZER: MG
“max-reserved-bandwidth precent” fiv& 5 St Kn] H v
(5) BB 5: ¥ policy-map MNHIE#EEN L
R1(config)#int s0/0/0
R1(config-if)#tservice—policy output MY-POLICY
/ /UL _EHEIRATT S SIS S N B AR 8 T output J5 ) L, CBWEQ HLAELE output J5 . XFEIR
kAR LRRAI T http. ftp Al telnet FH A 9.

4. KRR

(1) #%r class—map Ml policy—map

Rl#tshow interfaces s0/0/0

Rl#tshow class—map

Class Map match—all CLASS-MAP2 (id 2)
Match protocol telnet

Class Map match—any CLASS-MAP1 (id 1)
Match protocol http
Match protocol telnet

Class Map match—any class—default (id 0)
Match any

Rl#tshow policy—map
Policy Map MY-POLICY
Class CLASS-MAP1
Bandwidth 60 (kbps) Max Threshold 64 (packets)
Class CLASS-MAP2
Bandwidth 10 (kbps) Max Threshold 64 (packets)



(2) K& sRmsAes: O L GO
Rl#tshow policy—map interface s0/0/0

25.6 358 5: LLQ

1. SRIEHRY

I AL, ] LRI R HRE:
(1) HfE LLQ [ T4F e
(2) 237 LLQ MKl E

2. LIRS
K 25-1,

3. LW

TESEEE 4 BISEA F AR EE ARSI .

(1> ¥R 1. &Y class—map3, U IP SN critical 1) IP WA F UK
R1(config)#class—map match—any CLASS-MAP3
R1(config—cmap)#match ip precedence critical

(2> P¥2: BELLQ
R1(config)#policy—map MY-POLICY
R1 (config—pmap) #class CLASS-MAP3
R1(config—pmap—c)#priority 15
//LLQ [ECEF CQWFQ FLEARISL, AAEH T priority a4, AT HLFREIE )47 96
15k, FEREIXAN 58 (B CUf i B 95 . IXAE CLASS-MAPS (i Bk se i ki, SRJE A R
CLASS-MAP1 F1 CLASS-MAP2 %53t 5t

4. KRR

(1)  Hi¥ policy-map
Rl#tshow policy—map
Policy Map MY-POLICY1
Class CLASS-MAP1
Policy Map MY-POLICY
Class CLASS-MAP1
Bandwidth 60 (kbps) Max Threshold 64 (packets)
Class CLASS-MAP2
Bandwidth 10 (kbps) Max Threshold 64 (packets)
Class CLASS-MAP3
Strict Priority
Bandwidth 15 (kbps) Burst 375 (Bytes)
(2) KA SR L L IS 0
Rl#tshow policy—map interface s0/0/0
Rl#tshow policy-map interface s0/0/0
Serial0/0/0



QLA GEY <P
Class—map: CLASS-MAP3 (match-all)

0 packets, 0 bytes

5 minute offered rate O bps, drop rate 0 bps

Match: ip precedence 5

Queueing
Strict Priority
Output Queue: Conversation 40
Bandwidth 15 (kbps) Burst 375 (Bytes)
(pkts matched/bytes matched) 0/0
(total drops/bytes drops) 0/0

CIEAL A IS

25.7 348 6: WRED

1. LB

I ASLS, S ] LRI R HRE:
(1) FfE WRED ) TAF Jei s
(2) 42 WRED Ml &

2. LIRS
K 25-1,

3. W

(1) PR 1. BCE IP Mk B8 dibhil
(2) ¥ 2: BLE WRED
R1(config)#int s0/0/0
R1(config-if)#trandom-detect
//CA_EAERE T A T WRED
R1(config—if)#random—detect precedence 0 18 42 12
//CA EBCE TP ARk 0 IBAA, SARIRME R 18, ~FRIBAFIHE/NT 18 I, Hil A<
Bt PRSI EERT 18 I, R Z Al t, PRI EOBOR, 255 i Eih t
B2 KRN 42, “FRFIHCEL/NT 42 I, Hdstdild 1/12 pHel 55,

4. KRR

Rl#tshow queueing random—detect
Current random—detect configuration:
Serial0/0/0
Queueing strategy: random early detection (WRED)
Random—-detect not active on the dialer
Exp-weight—constant: 9 (1/512)
Mean queue depth: 0

class Random drop Tail drop Minimum Maximum Mark



pkts/bytes pkts/bytes thresh thresh prob

0 0/0 0/0 18 42 1/12
1 0/0 0/0 22 40 1/10
2 0/0 0/0 24 40 1/10
3 0/0 0/0 26 40 1/10
4 0/0 0/0 28 40 1/10
5 0/0 0/0 31 40 1/10
6 0/0 0/0 33 40 1/10
7 0/0 0/0 35 40 1/10
rSvp 0/0 0/0 37 40 1/10

//VAE 7R WRED FIMCE G DL, BRI TP AUSE R BRI P AR, AT T
IP L5 0 [HIBAA.

25.8 S 7: CAR

1. LB

I ASLS, S ] LRI R HRE:
(1) FRfE CAR 1Y T4E 5B
(2) 4% CAR BB &

2. LIRS
K 25-1,

3. W

(1) PR 1. BCE IP Mk B8 dibhil

(2) ¥ 2: BLE WRED
R1(config)#int s0/0/0
R1(config-if)#rate—-limit output access—group 101 64000 12000 16000 conform—action
set-prec—transmit 3 exceed-action set—prec—transmit 0
//VA EAERE I A T CAR, 6FF 454 ACL 101 (i, V3N 64000 {7 /56, IEHIREK
TN 12000 75 /8b, ESRAR N 12000 /R
Rl (config—-if)#rate-limit output access—group 102 16000 8000 9000 conform—action
set-prec—transmit 2 exceed-action drop
Rl (config-if)#rate—limit output 48000 8000 10000 conform—action set—prec—transmit
0 exceed-action drop
R1(config)#access—list 101 permit tcp any any eq www
R1(config)#access—list 102 permit tcp any any eq smtp

[EARER]) rate-limit KRR

rate-1imit { output | input } { CIR BC BE } conform—action { action } exceed—action
{ action }

® CIR ¥fiifE bit/s; 1fi BC I BE [ 847 AE byte/s.

® conform-action A FE 1 B AR /N T 1E 58K (be) I fig



® cxceed-action BIRERMEIE K THER K, DNTHRRKFK (be) FIH %,

® action [IETILA U Fix Lk,
continue: ZREHAT N4k CAR i)
drop: EFEHEE
tranmsit: FREHHD
set—prec—continue { precedence }: W& IP ML ITAREAAT F—4% CAR i)
set—prec—transmit { precedence }: W& IP L5cgk 4 KRt
set-dscp—continue { dscp }: W& dscp fHFIFREEPAT F—5% CAR iEH)
set-dscp—transmit { dscp }: W'E dscp {HIH 4 K E L

4. SLRER

Rl#tshow interfaces rate-limit
Seriall/l
Output

matches: access—group 101
params: 64000 bps, 12000 limit, 16000 extended limit
conformed 0 packets, 0 bytes; action: set—prec—transmit 3
exceeded 0 packets, 0 bytes; action: set—prec—transmit 0
last packet: 9703244ms ago, current burst: 0 bytes
last cleared 00:03:49 ago, conformed O bps, exceeded 0 bps

matches: access—group 102
params: 16000 bps, 8000 limit, 9000 extended limit
conformed 0 packets, 0 bytes; action: set—prec—transmit 2
exceeded 0 packets, 0 bytes; action: drop
last packet: 9703256ms ago, current burst: 0 bytes
last cleared 00:03:41 ago, conformed O bps, exceeded 0 bps

matches: all traffic
params: 48000 bps, 8000 limit, 10000 extended limit
conformed 0 packets, 0 bytes; action: set—prec—transmit 0
exceeded 0 packets, 0 bytes; action: drop
last packet: 9703272ms ago, current burst: 0 bytes
last cleared 00:03:33 ago, conformed O bps, exceeded 0 bps

25.9 SEI& 8: NBAR

1. LB

I AL, S ] LRI R HRE:
(1) FfE NBAR [ TAF Jsis
(2) 47 NBAR ML &

2. SLIGFRID
K 25-1.
3. W



NABR FfJHC B AT CBWEQ ¥t 220, Ao NBAR SEfr_EFUZ — N 8 BR . AT A A
FH NBAR >K2% 1E BT Fll edonkey F#. WIFR:
R1(config)#class—map match—any BT
R1(config—cmap) #match protocol bittorrent
R1(config—cmap) #match protocol edonkey
//5E X, VUAC bittorrent fil edonkey
R1(config)#tpolicy—map DENY-BT
R1 (config-pmap) tclass BT
R1 (config—pmap—c) #drop
//5E X g, VLKL bittorrent Al edonkey (I &4 5
R1(config)#int s0/0/0
R1(config-if)#tservice—policy output DNEY-BT

[R=] ZEIHf 10S &1, class—map Bz FAREH ] “match protocol bittorrent” Z&dy
A, B Cisco Wl R4 bittorrent. pdlm 53044, FAER|M 28 F%) FLASH b, Jffif
H 4 “ip nbar pdlm flash: bittorrent. pdlm” )5, A AELF class—map #izl N, 4 “match

protocol bittorrent” 4.

(427~ INBAR 75 22¢% i #5 J3 FHl CEF, BRIAWT CEF 2 TF 3 14, WA JF e, v LM “ip cef”

PANS
i %o

25.10 ZAE /&

KENAT Q0S (9 H IRIEA T/ EEL, Q0S [ &Pl A B AR FLIE S . Q0S 4 & F
FERG A FIFO. PQ. CQ. WFQ I CBWRQ. & f1iR3L A f st BB B M 2, TN
RIS, A BB A A 3, AT —— A B X e R IR E . CAR Fil
NBAR £ EGZEIY) QOS T, AT LUTIRPRIE, HLAAE - BT FHAE, % 25-1 BATM A M.

* 25-1 ARFEMAIL

IS 1EH
priority-list 1 protocol ip high tep | BIEALILHEINS, b5 K 1. H telnet Vi
telnet A A S 2 A A
priority-list 1 queue-limit 20 30 40 50 | %& XML NFE . . HE ., ARSI F
KRz
priority-group 1 e LU e A N E2 1 L
show queueing priority BRI HFIE
debug priority PR SE 51

queue-list 1 protocol ip 1 tcp telnet | BIEHE XS, 5k 1. i telnet JiE
AEBAAI 1

queue—list 1 queue 1 limit 40 & SCBAA 1 BIEREE A 40,
custom-queue-list 1 58 S H) B e SRS 1 L
fair-queue 512 1024 10 g0 B WRQ, 512 A EFE, 1024 £
BRORHI2A 4 10 J& RSVP nl il B BA 41
class—map match—any CLASS-MAP1 E X class—map, %4 A CLASS-MAP1

match protocol http VLIC http il




bandwidth 10

fic B CLASS-MAP ¥t & 71 5% 4 60K

service—policy output MY-POLICY

0 S 1R M N FAE% 1A output Jy [f) 1

show class—map

o~ class—map {5 &

show policy—map

7R policy-map {5 &

show policy-map interface s0/0/0

BoR$17 s0/0/0 ) policy—map Fit &

priority 15

fic'E LLQ, 77 9Eky 15k

random—detect

FEF 0 _EJE F WRED

random—detect precedence 0 18 42 12

it E WRED, XFF TP fL5egih 0 A1, Bk
WIME A 18, AN 42, %M 1/12 Kk
K 7 s

show queueing random—detect

Y278 WRED A Bc B 45 10

rate—limit output access—group 101 64000
12000 16000

set—prec—transmit 3

conform—action
exceed—action

set—prec—transmit 0

fEF2 0 A CAR, PRHIFFA ACL 101 A3 &

show interfaces rate—limit

SR EBEO I CAR s

drop
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