(st ]

[HC'E AAA RS %3]

A FE G5, A “Administration Control” 241, 7RV INGE B Gk 5
fic ‘& cisco secure acs HTML interface, % interface configuration. 7EIEFEFTH IS, XXXk
SEHG, 1% shell  (exec) HIT].

= rar =81 x]
Jﬁ\e Edt Yiew Favorites Tools Help |JAgdressl:'§]ht :1/202, 116,758,253, 3922/index2. htm j 6o _

mens  Interface Configuration i
FPT .

T - T -

£ TAGACS* (Gisca) + TACACS~ (Cisco)
« Advanced Configuration Options
\ TACACS+ Services
User Group TACACS+ (Cisco)
i &= FPP IP Select the check box for either User andfor Group for
i O ] FFP IFX each TACACSE+ service that you want to appear as a
r O FPP Multilink configurable option 1 the User Setup and/or Group
- 2 r - FPP Apple Talk Setup window, accordingly. For correct operation, each
- protocoliservice must be supported by the MAS, When
et r O PPP VFDN you have finished selecting options, click Submit. Il |
Databases r - ARAP Tt 15 unlikely that you will use every service and protocol
~ +
FF Shell (exec) :Z;;ln:)‘lj for TRCACS D1sp:symg eac}[l‘ would make
i ip a user or group cumbersome. To simplify
O = PIX Shell (pizshell) zetup, this section enables you to customize the services
Rl O ] SLIP = and protocols that are displayed
New Services Thus hst has two sechons
Service Protocol
- - | | ¢ TACACSH Services. Thiz section includes the most commonly
used services and protocels for TACACS+
O = | | + New Services. Enter the new services or protocols to add.
Select those that should be displaved for configuration under
User Setup andfor Group Setup
‘ Advanced Configuration Options E
- B For more information about each attribute, see the
| ﬂl ﬂl Online Documentation. =l

Wﬁﬂ%ﬁstartstop started |_ |_ |_
Network configuration, s I0%5 5 ) AAA client, %% H: 1P #ihl & Key. @ FA:



= =& %]
| Ble Edc vew Favortes Took Help |JAddr955|:’§]ht 11202, 116,78,253:3922findex2.htm | oo _

tuesuew — Network Configuration .

AT
T

AAA Client IP Authenticate
gy |Sravederotie

Components Address Using
Adding a AAA Client

7892 ‘10. 2.78.92 RADTUS {EFecy
i | Configuration 10S/PTX) Fditine a Client
; g3 AAA
‘ roulers ‘10. 2.0.113 ‘ TACAC%S)(CIECD Deleting a AAA Client
AAA Servers
U ation ‘ zeuee  [202.116.78.92 ‘ TAGACSF (Cizca
E&l Administration
Contral ]
Add Entry
e
g Databases
T ‘Qo (Not Assigned) AAA Servers ﬂ
e

Network Device Groups

e Adding a Network Device Group
Renaming a Network Device Group
Deleting a Network Device Group

‘% (Not Assigned) AAA Clients ﬂ

Group
Setup

AAA Client
Hostname

AAA Clients

Adding a AAA Server

Editing a AAA Server

Deleting a AAA Server

Proxy Distribution Table

Adding a Proxy Distribution Table Entry
Sorting Proxy Distiibution Table Entiies
Editing a Proxy Distribution Table Entry
Deleting a Proxy Distribution Table Entry

Server ‘ AAA Server Type

N Address
am Note: This page changes depending your mterface
CiscoSecure ACS for It Metwork D Cir
ce—patemay 202, 116, T8, 953 : configuration. If you are using Metwork Device Groups
Windows 2000/NT (D Gs), after you click Wetwotk Confipuration in the
navigation bar, only the Hetwork Device Groups table
Add Entry and Proxy Distribution Table information appear. If you

are not using MNDGs, the AA A Clents table and the A48

? Biack to Help Servers table appear in place of the Network Device
Groups table
| ﬂ‘ Network Device Groups El

|&] P EFIERFstartstop started i i i
BeE A5, S “User Setup”, & H %504, ik shell (exec), ¥ Privilege Level

3 T net Explorer =18l
| Ele Edt vew Favores Took Hep HAgdress &) http: /202, 116.75,253:3922 findex2, Hkm ~| e |n

Cisco Ssrews — Jser Sgtup []

t : ﬂm------ﬁ

e | LR B| 1| - Duietings Tourpas
AR - PPP IP « Supplementary User Info

Password Authentication

Group to which the user is assigned
Callback

Client IP Address Assicnment

Shared Prafile .
G |cDmponms T In access control list
[ T T Out access control list
I, | Configuration
— [T Route

24| System ; » Advanced Settings
e iqurati 7 Rout r 2
i} | Ennfigeraaa OULLTE, 7 i Enabled . » Network Access Restrictions
Note: PPF LCF will be automatically enabled if &

Interface - : . » Max Sessions

Configuration this service is enabled
+ Usage Quotas

%| Admmustratuonl + Account Disable

eantial Shell (exec) s Downloadable ACLs

Advanced TACACS+ Settings
TACACS+ Enable Control
TACACS+ Enable Password

Access control list

.,
&

| External User
Databases

Auto command

1

Reportsand

I
O
(i
#otivity N Callback line li » TACACS+ Outhound Password
onli s TACACS+ Shell Command Authorization
M Callback rot P S e T e
ERERT O a a<.: ki s TACACS+ Unknown Services
[ Idle time L « IETF RADIUS Attributes
[ No callback verify M Enabled o RADIUS Vendor-Specific Attributes
™ Mo escape [MEnabled
[T No hangup " Enakbled
¥ Privilege level 0 Account Disabled Status
I Timeaut Select the Account Disabled checle box to disable this

account, clear the check box to enable the account

Shell Command Authorization Set B
Subm:.'tl Cancel [Back to Top] _I

|&] A FIFITE Frencryptar started [ B Localintranet

% s EAECE ]

1. enable AAA:
Router(config)#aaa new-model




2. Configuring TACACS+ and RADIUS clients:

X} TACACS+:

Router(config)#tacacs-server host ip-address

Router(config)#tacacs-server key word

T RADIUS:

Router(config)#radius-server host ip-address

Router(config)#radius-server key word
3. Configuring AAA authentication:

Router(config)#aaa authentication type {default|list-name} methodl [...[method4]]

type 43 4: login. enable. ppp. local-override. arap. nasi. password-prompt
username-prompt, FHHAE FHE AT PYAS .

login: AAEEEA 2 EXEC x24T A H P AIE

enable: Y 21T LAUT I R i 24

ppp: {EIEAT PPP [ 84T 1 B3R AIF.

local-override: I THEUURFERIT T (CANRGUE B O PROEEF R, Sl A b Hs P2
2 SR R IBCFASE 5 1 AR AIE T 2

List type Z;Wifl, —Mje default, —Mgar4s listo HIRIRAUS K AUE T 81 3&
method1 [...[method4]]

AIFH type XN ANEK] Method, i A IAIE 7 20 2 AT A E D7 3R 0] 17—
AR SN T (e 22 DU Method ), 10 A2 76 BT THT ) DE RSO AT o — o3 2 BAR JLA

enable i ] enable H143ETIAIE
krb5 1 il Kerberos 5 #E47TIAIE

line Aof £ % 1 HEA TAAIE

local A A 1 P B e A T AR
none ANNIE

group radius {§ 1] RADIUS #E4TIAIIE

group tacacs+ | fiif§ TACACSH+#EATIAIE

krb5-telnet 4 Telnet JE 4% FH 4% I, A Kerberos 5 Telnet iA ik b il
if-neede W OAE TTY BT TOAIE, siAAFE T AE H T enable type)

4. Configuring AAA authorization:
Router(config)#aaa authorization type {default|list-name} method1 [...[method2]]

type 734

network FiT 4 s, (U4 SLIP. PPP FI ARAP
Exec EXEC #t#E

commands level | irfg@ g (0 2] 15) [ EXEC 4
config-commands | It & iy 4

reverse-access HF [ 7] Telnet

Method 4} :

AR e Zeii e, W e vEiz ) A Br K Iv Dh g

if-authenticated

local A5 FHAS b P 25080 PR AT #2 A
none ANHATHAL

group radius 1 /i RADIUS HE4T424L
group tacacs+ i F TACACS+IEATHZAL

krb5-instance

i FH 1 “kerberos instance map” iy 4 HT & S5+




List type 5 authentication —#£4rWiFl: default Fliy 4 list
5. Configuring AAA accounting:

Router(config)#aaa accounting type {default/list-name} Record-type methodl
[...[method2]]

type 734

commonds level W AL (0 3] 15) [T i

Connection AT AN IES:, 51l Telnet A1 rlogin

Exec W5 EXEC %

Network WS PT M 2%1E KRS, W SLIP. PPP Al ARAP

System W ARG K FA, Bl RS H S

Record—type 43 4 :

Start-stop TE—NREFETFUR TN G5 I 53 ) ik — AN TP AR Ge v E R 1R Ge vl ()38 4

Stop-only HAE P i SRR R 45 A5 ik — AN ke vk i 4n

wait-start FI “start-stop” AN[FEIZET FFURGTEE A8 R S5 28N 2 /T, FH BTG
KRGS AT U

Method 43 j: group tacacs+#/ group radius
List type 5 authentication —#£, 43 4: default 44 list

[fic & =] (RADIUS f¥] authentication it & 5 FAHL, wlkfik, (H

HORBESLAT authorization

Building configuration...

Current configuration : 4102 bytes

|

version 12.2

aaa new-model

!

!

aaa authentication login TELNET group tacacs+ local enable none
aaa authorization exec TELNET group tacacs+ local

aaa accounting exec TELNET start-stop group tacacs+

aaa accounting commands 15 TELNET start-stop group tacacs+
aaa accounting network TELNET start-stop group tacacs+
aaa accounting connection TELNET start-stop group tacacs+
aaa accounting system default start-stop group tacacs+

aaa session-id common

enable password 7 070C285F4D060D00161F

!

tacacs-server host 10.2.0.1

tacacs-server key ciscoteam

privilege configure level 7 snmp-server host

privilege configure level 7 snmp-server enable

privilege configure level 7 snmp-server




privilege exec level 7 ping
privilege exec level 7 configure terminal
privilege exec level 7 configure
!
line con 0
exec-timeout 0 0
logging synchronous
line aux 0

linevty 04
insecure
authorization exec TELNET
accounting connection TELNET
accounting commands 15 TELNET
accounting exec TELNET
logging synchronous
login authentication TELNET
transport input telnet

!

no scheduler allocate

end



Backup Interface

L% H
Wi B ik e, A AT R AR X2 10 58 o ZEMTH 4K 9 2 SR B B
LI
Cisco 1720 =15, FHrfr— & HIRBLI b gk A2 bl
SEH R
—. A
FA B OHRE T USRS, E AR RN, AR S A 4 B A M B RAR
B E B .

—. H Dialer Profiles fit & ¥k =5 £

5110 (Dialer interface) W] LARCE &AW BLHE 1 2 18] I HE 9 o 440051 DU B 0 LS
et D, QR R R R, RSO S)A s, RSO s AR NI
BEO, ke D N A A O BE

SN E ST

Vi TCFET 5 RouterA Sl 4k 5.0 RouterB &8, %IEHE ER:, RAMNEH —4& S
(fdi ] Modem) 15k £ 03 (Fihe . BESZHIL I 2 2 T R n), S0 B B B 3 R 3, AC- Bk IE
PRty M EREMIRE S, &0 EER FHNR 2 Stanby ARA& . FRswitch S ARl 4R A8 1%

LR
® FRERAM Backup Interface (FHYHEZELD)
B rH A I AR
T EERSIER ()
=, BCEDT 4R
Y. [ % Backup Interface
Fiv A Eh A B Y
o LR
75+ i Dialer Profile it % Backup Interface

KEPE:




- B AR EAE
RouterA:

hostname RouterA

!
enable password cisco
!
interface LoopbackO

ip address 192.168.216.1 255.255.255.0
|
interface Serial0

ip address 192.168.192.4 255.255.255.0
|
interface Seriall

ip address 192.168.16.4 255.255.255.0
|
1
linevty 04

password cisco

login
|

end

. MEHRSERWEED)
1. RouterA
a) BCE BT AR AR
interface Serial 1
physical-layer async
ip address 192.168.16.4 255.255.255.0
encapsulation ppp
dialer in-band
dialer map ip 192.168.16.2 name RouterB broadcast 88
dialer-group 1
async default routing
async mode dedicated
ppp authentication chap
|
b) MCE DL
line 2
password cisco
login
modem InOut

Router B:
hostname RouterB
!
enable password cisco
!
interface LoopbackO
ip address 192.168.0.1 255.255.255.0
!
interface Loopbackl
ip address 192.168.20.1 255.255.255.0
!
interface Serial0
ip address 192.168.192.1 255.255.255.0
!
interface Seriall
ip address 192.168.16.2 255.255.255.0
!
!
linevty 04
password cisco
login
!

end

I o H 3 FF DDR

I Lt ip A2 16.2 Sfid i 88
I fifi /] dialer-list 1
VSRV RAT % ST

I fifi i chap AIE



modem autoconfigure discovery VA E She &
transport input all
stopbits 1
speed 115200
flowcontrol hardware
|
c) Mi’E Dialer list
dialer-list 1 protocol ip permit Vip Zdls v i & ddr
|
d) ACE chap WIEH A% (RRIERXT)
username RouterB password cisco I B chap HI~ 44 %09 (s i)
|
2. RouterB
a)  PUE AT R R
interface Seriall
physical-layer async
ip address 192.168.16.2 255.255.255.0
encapsulation ppp
async default routing
async mode dedicated
ppp authentication chap
|
b) HALE Rk
line 2
password cisco
login
modem InOut
modem autoconfigure discovery
transport input all
stopbits 1
speed 115200
flowcontrol hardware
|
c) MCH chap MIEF " 4%0S  (REERT)
username RouterA password cisco
|
3. WAKTER
7£ RouterA 23R ping RouterB [1) s1 #:11 ip #hhl (192.168.16.2), FH it

iy
s
S
Ji
&
=

=, Hic B i 4k
1. RouterA
interface Serial 0
ip address 192.168.192.4 255.255.255.0

encapsulation frame-relay
ip ospf network point-to-point ! FR Ak #E M 4%, 4 TI247 OSPF, i HC & 4 i 31 s



frame-relay interface-dlci 16
!
2. RouterB
interface Serial0
ip address 192.168.192.1 255.255.255.0
encapsulation frame-relay
ip ospf network point-to-point ! FR 4k &AM 4%, 4 TI1247 OSPF, B HLMc & ok s 31 s
frame-relay interface-dlci 17
!
3. FR-Switching
hostname FR-Switching
!
enable password cisco
!
frame-relay switching
!
interface Serial0
no ip address
encapsulation frame-relay
clockrate 56000
frame-relay Imi-type cisco
frame-relay intf-type dce
frame-relay route 16 interface Seriall 17
|
interface Seriall
no ip address
encapsulation frame-relay
clockrate 56000
frame-relay Imi-type cisco
frame-relay intf-type dce

frame-relay route 17 interface Serial0 16
|

4. PR b R
/£ RouterA 4% ping RouterB [1 sO #11 ip #hhl (192.168.192.1), FH /& {7i%1H
IR Bt & Backup Interface
1. RouterA
a) fE RouterA [ s0 #:11 (liirPgkiz 1) B & w1
|
interface Serial 0
backup interface Serial 1
backup delay 6 8
|
b) HCE A
BCEIFANH L, R O R A PR B RO, A A TR R I R A B AL IERSOLT, AR
6 H 2 A AN DL 25 0 R ) B L A A



ip route 0.0.0.0 0.0.0.0 192.168.192.1 U AR AT T b 4k
ip route 0.0.0.0 0.0.0.0 192.168.16.2 222 ! £kl th, IR S 222, 4 T REH S k%
B A A
2. RouterB
T E A B
ip route 0.0.0.0 0.0.0.0 192.168.192.4
ip route 0.0.0.0 0.0.0.0 192.168.16.4 222
3. W3k Backup Interface
IEH TAERS, 575 RouterA [t
1. 1t RouterA _L-fiiTF-3)) 5 Ml rh 4k £z 1
IEI RouterA A #k5, PO B TVIRESHOAN R NN TEECH], AR ZEIT W, AFHE
B OHAN, FCCY ER COCHR, S0 REASE .
« HEOFT R IR I SR, AEMTh 4RAZ L OG5 RouterA Fr 4z
RouterA#show backup
Primary Interface Secondary Interface Status

N

Seriall Serial 0 backup mode
ALVER], &m0 Az a, 1A TEEK IR .
SRR

FTLL ping i@k ARG P .
3. TEASHAL AT I b 4k i 4 R
RouterA#show backup
4, LK AR R R
A FH A= B B
A8 FH & A E BRI -
5. HITAa5 a4 debug backup

Tis A FH Bh 2% B B P
i) . 24 RouterA %323 FR (W4 220N, RouterB 1) FR BB AT 22300 M1E, B4R RouterA #] L)
ST R 2T S A BE R, {H 2 RouterB 1) FR 3 VAT %, M HEIRMZ A —ArE, {h3Ri%E A
FR 1y F1 RouterA il {5 filliE, SEEHEOARERIL A BRI A 24P 504 B R, Sl h
A0 DUBAAE L AR & ping 2 d 1 ip Huhikdiik

1. RouterA

SN B AR I IR DR e i 2K i 1L B T ip ospf network point-to-point iy 4>

router ospf 2

network 192.168.16.0 0.0.0.255 area 0
network 192.168.192.0 0.0.0.255 area 0
network 192.168.216.0 0.0.0.255 area 0
|
2. RouterB
S i A % b MR T A A CAE b 4k TTRC T ip ospf network point-to-point 4

router ospf 1




network 192.168.0.0 0.0.0.255 area 0
network 192.168.16.0 0.0.0.255 area 0
network 192.168.192.0 0.0.0.255 area 0
!
3. YK Backup Interface
[ I

75 f§ i Dialer Profile BCZE Backup Interface
B EHERIE RN, FHAE backup Ik S HERS AL THERIRA (Standby mode), 2 —FLWrFFERAE 3 4%
PR R ARG LU, A& -G S e A BEHI/E DDR. 1 il pRaxX AN il @, FRATTAT LAATH
Dialer Profile K/l 'E Backup Interface, fiff3 et Jt, 58 AEH T80y, FHEEEIEH I,
P55 T LU A DDR.

LR ME
DLCI 16 DLCI 17
FR-Switching
DLCI 16 DLCI 17

192.168.192.4/24 192.168.192.1/24

RouterA

RouterC

PiBY: AT AT RouterA T iih 4k R oL RouterB, JF HA— 454k 5 BEBK A Aot 4k 3- 4k %
(450 o RIS IX 45 445 B % B FH 13482 Branch Office RouterC. [ ) /& 2 S BT Hp 4k = % 118 1
P5 AT LU 11484 Branch Office, miirh 4k T4 R AU, 15 BERK BE T Tt AR B 1) &1

fid & SCF (RouterB 5 FR-Switching J6 7 15 B0l &)
1. RouterA
BB S BWEMA Interface Dialer, — M T&4y, —AH T ddr, g2)[H-—N4% 1 Interface SO

hostname RouterA



username RouterB password cisco I & 0 chap 1) 44 250
username RouterC password cisco | it B 4> 5 chap 1) 44 3504
!
interface Loopbackl
ip address 192.168.216.1 255.255.255.0
!
interface Serial 0
backup interface Dialerl I & interface Dialerl 4 £ f34% 1
backup delay 6 8
ip address 192.168.192.4 255.255.255.0
encapsulation frame-relay
ip ospf network point-to-point
!
interface Serial 1
physical-layer async
no ip address
encapsulation ppp
dialer in-band
dialer pool-member 1 I 4552 dialer pool 1, pool 1 ¥4 Dialerl 1 Dialer2
async default routing
async mode dedicated

ppp authentication chap

interface Dialerl I ficE Dialerl, H T3 rbOo i+ 3 B
ip address 192.168.16.4 255.255.255.0 V3RS 16 B
dialer pool 1 I J& T dialer pool 1
dialer remote-name RouterB Uk as i Ay O A
dialer string 88 188 5, BLE R EEIE
dialer-group 1 I 1 dialer-list 1 filt &% ¥k 5

!

interface Dialer2 I Bic & Dialer2, HIT-#I4» (/) DDR %
ip address 192.168.10.2 255.255.255.0 P3R5 )54 10 MER
dialer pool 1 ! J&F dialer pool 1
dialer remote-name RouterC V35 s Ay Oy S A
dialer string 85 185 5, PLE RIS E AL



dialer-group 1 ! {fi ] dialer-list 1 fi & £ 5
!
router ospf 2

network 192.168.10.0 0.0.0.255 area 0

network 192.168.16.0 0.0.0.255 area 0

network 192.168.192.0 0.0.0.255 area 0

network 192.168.216.0 0.0.0.255 area 0
I

access-list 101 deny ip any host 224.0.0.5 I o Bj ik ospf (1) hello fofil & $k'5, i\ acl 44 PRl
access-list 101 permit ip any any

dialer-list 1 protocol ip list 101 I dialer-list 1 14} acl

!

line 2

password cisco
login
modem InOut
modem autoconfigure discovery
transport input all
stopbits 1
speed 115200
flowcontrol hardware

line aux 0

linevty 04
password cisco
login

!

end

2. RouterC

!
hostname RouterC
!
username RouterA password cisco I E IR S chap TR 44 5 0
|

interface LoopbackO



ip address 192.168.11.1 255.255.255.0
!
interface Serial0
physical-layer async
ip address 192.168.10.1 255.255.255.0 %I 10 B
encapsulation ppp
async default routing
async mode dedicated
ppp authentication chap
!
router ospf 1
network 192.168.10.0 0.0.0.255 area 0
network 192.168.11.0 0.0.0.255 area 0
!
line con 0
line 1
password cisco
login
modem InOut
modem autoconfigure discovery
transport input all
stopbits 1
speed 115200
flowcontrol hardware
line aux O
linevty 04

password cisco
login

end

?EEL:
1. Ay ospf 1) hello G 4d H ip X, 7E)35h ospf 4 AT IF ik 5 &R, h T B IEIX R
WA, BATIAT LAFE dialer-list A 2 acl, {113 ospf [ BHT Al & $& 5 Cospf 1) hello
% 1) 224.0.0.5 XA IEHAE) . (HIK ospf ANFE BT, XK 8 Lk R AN 5E
By, HEeld 5T 0 ERE R M B B LS N A Rk Ak T



2. WHCHHATHIR S IERAE T WIRES (DR ORRRIERD, Bk S BRI E &, 2541k
Pi: RouterA IE/Ei T DDR 54> 3% RouterC F v i%EHz:, Wi MERH T 1dle JRZ, ik
UfiX ) RouterA 5.0y RouterB [Pt 4k EHE B SEAR KR AL T, RouterA 2 H sh Wit 5
RouterC (134, MENEGHIRE, K5 EHF]H .0 RouterB, L7552 WEN . Kidk
H—FF,

3. WHRYHTI I T IE AL TS RORAS CRPEER LA B vmALs), LB A B b 20 25 31 Jr
A AL e b, EANS RS G A RE AT .

10



BGP TroubleShooting

[ HK]
1. FF 25 B ARt s it BGP Ji iy v B0 1) RREA T e HE A
2. BWERFNEYE RS AT trouble shooting 11777

[ Troubleshooting &4 5151

STEP1:
Define the problem you are experiencing

STEP2:
Gather relevant facts about the situation.

STEP3:
Consider the possibilities. Use the information you have and your knowledge of
Cisco products to isolate the problem.

STEP4:
Formulate an action plan to solve this problem.

STEP5:
Implement your action plan and attempt to fix the problem.

STEP6:
What were the results of your implementation? Did it fix the problem? List your
results and observations below.

STEPT7:
If you solution did not fix the problem, repeat the process again. If your solution did fix the
problem, document your fix below.

(@R 27N | Lol: 30.20.20.1/24

AS100-C

F1 30.1.2.1/24

30.1.2.2/24

Lo0: 30.10.10.1/32

AS100-D

AS100-B

Lo0: 30.30.30.1/32

30.1.3.1/24

30.1.3.2/24

Lo0: 21.1.1.1/24 ' @

Lol:20.1.1.1/24 FO FO

Lo0: 41.1.1.1/24

20.1.2.1/24
Lo0: 42.1.1.1/24

40.1.1.1/24 40.1.1.2/24
AS200-A AS300-E AS300-F




QS IEE RI-AER Y |
1. ks
IR HAE A I ILAS A B I S2 BGP %t s 3R+ 44 o
W, B TPA TN JERI MR ISI IR . AS100 384T RIP, AS200 Jh— /2 31
¥, AS300 1217 OSPF. A~ AS 2 [H)5LZjifi BGP # P, {HH T AS300-E %
FHAS YRS, TOIER ] BGP Whil. #E 520 BGP Jo, KA H#% thifs B
FER, TIEAERTA M a8 2 ) S E ARV ] .

2. HEBEH bR
m fli#3ER AS300-E A HTA S Has A W N LM B 4 H -
(1)  20.1.1.0/24
(2) 21.1.1.0/24
(3)  20.1.2.0/24
(4)  30.1.1.0/24
(5)  30.1.2.0/24
(6)  30.1.3.0/24
(7)  30.20.20.0/24
(8)  40.1.1.0/24
(9)  41.1.1.0/24
(10) 42.1.1.0/24
{1535 & 1 th Ay 2 (B R RE ELAH VT 0] o
AS100 1 AS300 hZifdt FHAN[FI 1) 1IGP #pil o
S P 2 TR ASRE T R AR
AN, I iZ:
m £ AS100 W =G HASBR T Ll LA W BAh, 18 L iR 3R A
30.10.10.0/24. 30.20.20.0/24 F1 30.30.30.0/24 iX =AM B 45 &

m {F AS300-E |5 30.1.3.0/24. 40.1.1.0. 41.1.1.0 F142.1.1.0/24 [F] M Ex
= H

H/oho

(Ao & ]

—. Broken configuration

1. AS200-Affic &
AS100-B 1 &
AS100-CIH it &
AS100-DIfJ it &
AS100-E[f AL E
AS100-F#fic &

o OB WD

—~. Complete and correct configuration
AS200-AlM B E
AS100-B 1 &
AS100-CIH it &
AS100-DIfJ it &
AS100-E[f AL E

O~ WwDN -




6. AS100-F[fic &

G e
1. fF AS200-A F:

)
(2)

4 neighbor 20.1.2.2 ¥ 4 remote-as 101;
BL'E T no auto-summary, {H BGP "t # —4% network 20.0.0.0, AL
‘H mask. (. sem 8 14.3.2 [f] note)

2. 7£ AS100-B -

)

(2)

(3
(4)
(5)

Yy I 3dEE, AS100-C [ fO KN iZi#ER: AS100-B 1), f1 &R
AS100-D 11, ILAENIGFEIE R, HECE 1P bk iy 20 5 4 B E 6 R #0 h
AT E

¥ AS100-C 1 AS100-D JEJk IBGP. 5 AS100-D i} loopback H[¥]
Mok AT BT, {HANAC & update-source loopbackO;

5 AS200-A JE K EBGP I, FRESXT UK AS 24 201;

Ja H A2

ANEH IGP, BEA G H RIP;

3. 7£ AS100-C L

)
(2)
(3
(4)

a2 R, BRI AN LR

Ja H A

JA 3 IGP, RjE H RIP;

ANEC & loopbackl 11 CIP ikl 4 30.20.20.1/24), {HAERL & BGP I 41X
145 it network;

4. {f AS100-D L

)

(2)
(3
(4)
(5)

(6)

2 FETYE, F1 AS100-B TSk IBGP, i loopback [ Hbil 2 37 4% i 5%
%, {HAHLE update-source fir4;

£ AS300-F JE & multihop, {HAS XA E ;

AN IGP, BIAJEH RIP;

Ja FIA A

1T AS100 F1 AS300 - [H) =R H 1 % th i BUE AR, He ATz iARE
K H A K AR, Bt AS100-B 1 AS100-C # Gk 4niE F—Bk 40.1.1.2 40
[, BT LLIEH L B N %% next-hop-self. {HiX B AS100-D X #§4>
&% J&% AS100-B Fil AS100-C #ANAL & next-hop-self.

AL E] 40.1.1.0/24 [ERAEE L, WISEI 2% thR S AW AR, W1 %
heil 1t OSPF 2= 21k th, W1 2eé BGP 2 ik th, fiifk th -k
AR E 5

R TT R IC B —2C T F — Bk e MBS H M B S . 3
=, RANEBRSHE A R R, BoE BRI\ b FREARefE Y
B, SRR g . JRIROREG R JFARIT router ANiEIE
REERIAES FHgniE N BTk, Kb Zedk BGP B IAGE R HY T
—IX scan ‘&1 BGP K, wRERINEA N —Bkrusabig & H CBR
A HJE last restore [, I REI AN IEAM 4 HASD, 45144 BGP



(7

R 45 HOAER R PR . k2, L flapping AR

WA E ) sO 72 DCE, WIARCH £, {435 AS300-E (1) HATHERK 1)
line protocol /& down [t);

5. 7& AS300-E I

)

(2)

(3

(4)

DRIBE A 308 9058 1) G232 4T BGP, #ANIZAT BGPo XA R A4k, H
%%@EQT;

WHREM s0 & DCE, NIARBK £, fiifds AS100-D ¥ HATHER 1
line protocol /& down [1];

i1k & 6 th 2% & E AS300 Niz4T OSPF, H BGP ANE & Aji £l OSPF
o, DR e 2 AN E AS100 AT AS200 1% s L . % R 31 il F 5 U,
o fATA () 7 V25 e B BRI % £ 21 AS100-D 1 SO #2111, (HiX BLIRATIAS
TC 12 BRI B2 5

¥ OSPF [#) hello I5t[i] F1 dead-time I [6] %75 5 AS300-F [KJANAH [A] .

6. 7t AS300-F -

1.
2.

(ep]

)
(2)
(3
(4)

(5)

L5 AS100-D JE % EBGP, {HAAC multihop;

w4 FF T, AECE ] 30.1.3.0/24 S H

W15 frik, OSPF [ A 244 il & 15 AS300-E AN [

AN 1P Huhik g 41.1.1.1/24 [¥) loopback H, {H{E BGP H¥ I A Ai
2%, JEIAE AS100-D H 40 Mt

lic & route-map, LJE 42.1.1.0/24 MEL, 154 A EFEARIE M EL

[ Troubleshooting 1T 72 ]

AP, TR A 2% S A1 R B
mESHEL S m DINACE, &Fm RS, ff IP Hlib2ddix, Fied

ping WX, PAMCHE— 2D IR ORI M4 5, AR EERE L 1P kT k)
A3 FHC B

Show ip route 55 2% FHAF 5L, B2 750 2 5550 B Ax;
Show ip bgp. show ip bgp summary. show ip bgp neighbors 7% =% 1] BGP

IR, BAgE 2 il i

JA AR () debug f/ 6L, AAEANSGAE L, LI ) Ak L
MRAE 3~5 WA MRS, H A A REEAT 708, IR 20 A7 SR A PR SRS

. B 3~6, MRRMIN S, HARIERIH AR L.

[ Broken Configuration]
1. AS200-AHIECE TOP

AS200-Af#show run
Building configuration...

Current configuration : 998 bytes



version 12.2

service timestamps debug uptime
service timestamps log uptime
no service password-encryption

|

hostname AS200-A
|

enable password cisco

I

memory-size iomem 15
mmi polling-interval 60
no mmi auto-configure
no mmi pvc

mmi snmp-timeout 180
ip subnet-zero

!

!

no ip domain-lookup

I

ip audit notify log

ip audit po max-events 100
!

interface Loopback0
ip address 21.1.1.1 255.255.255.0
!
interface Loopbackl
ip address 20.1.1.1 255.255.255.0
I
interface BRIO
no ip address
shutdown
!
interface FastEthernetO
no ip address
shutdown
speed auto
I
interface SerialO
ip address 20.1.2.1 255.255.255.0

clockrate 56000
|



interface Seriall
no ip address
shutdown

I

router bgp 200
no synchronization
bgp log-neighbor-changes
network 20.0.0.0
network 21.1.1.0 mask 255.255.255.0
neighbor 20.1.2.2 remote-as 101
no auto-summary

I

ip classless

no ip http server

ip pim bidir-enable

I

!

!

!

linecon 0

line aux 0

line vty 0 4
password cisco
login

!

no scheduler allocate

end

AS200-A#

2. AS100-BHIEZE TOP

AS100-B#show run
Building configuration...

Current configuration : 990 bytes
!

version 12.2

service timestamps debug uptime
service timestamps log uptime
no service password-encryption

|

hostname AS100-B



|
enable password cisco
|
memory-size iomem 15
ip subnet-zero
no ip domain-lookup
no ftp-server write-enable
|
!
!
interface Loopback0
ip address 30.10.10.1 255.255.255.255
|
interface FastEthernet0/0
no ip address
shutdown
duplex auto
speed auto
|
interface Serial0/0
no ip address
shutdown
|
interface BRI0/O
no ip address
shutdown
|
interface FastEthernet0/1
ip address 30.1.1.1 255.255.255.0
duplex auto
speed auto
|
interface Serial0/1
ip address 20.1.2.2 255.255.255.0
|
! IIAJash IGP: RIP
router bgp 100
synchronization /& FI B
bgp log-neighbor-changes
network 20.1.2.0 mask 255.255.255.0
network 30.1.1.0 mask 255.255.255.0
neighbor 20.1.2.1 remote-as 201 //38%5 AS
neighbor 30.1.1.2 remote-as 100
neighbor 30.30.30.1 remote-as 100 // ANH update-source



no auto-summary

|

ip http server

ip classless

ip pim bidir-enable

|

!

!

!

line con 0

line aux 0

line vty 0 4
password cisco
login

!

end

AS100-B#
3. ASI100-CHIEE TOP

AS100-C#show run
Building configuration...

Current configuration : 911 bytes
I
version 12.2
service timestamps debug uptime
service timestamps log uptime
no service password-encryption
!
hostname AS100-C
I
enable password cisco
I
memory-size iomem 15
ip subnet-zero
no ip domain-lookup
no ftp-server write-enable
!
!
I
interface FastEthernet0/0
ip address 30.1.1.2 255.255.255.0



duplex auto
speed auto
|
interface Serial0/0
no ip address
shutdown
no fair-queue
|
interface BRI0/O
no ip address
shutdown
|
interface FastEthernet0/1
ip address 30.1.2.1 255.255.255.0
duplex auto
speed auto
|
interface Serial0/1
no ip address
shutdown
|
! I3 IGP: RIP
router bgp 100
synchronization 11ja AR
bgp log-neighbor-changes
network 30.1.2.0 mask 255.255.255.0
network 30.20.20.0 mask 255.255.255.0 //#F5 & 30.20.20.1/24 f¥] loopback
neighbor 30.1.1.1 remote-as 100
neighbor 30.1.2.2 remote-as 100
no auto-summary
|
ip http server
ip classless
ip pim bidir-enable
|
1
1
1
line con O
line aux 0
line vty 0 4
password cisco
login
|



end
AS100-C#
4. AS100-DRECE TOP

AS100-D#show run
Building configuration...

Current configuration : 918 bytes

I

version 12.2

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

!

hostname "AS100-D"

!

enable password cisco

!

ip subnet-zero

no ip domain lookup

ip host E 30.1.3.2
!

interface Loopback0
ip address 30.30.30.1 255.255.255.255
!
interface Ethernet0
ip address 30.1.2.2 255.255.255.0
no cdp enable
I
interface Ethernetl
no ip address
shutdown
no cdp enable
!
interface Serial0
ip address 30.1.3.1 255.255.255.0
no fair-queue B

no cdp enable
!

10



interface Seriall
no ip address
shutdown

no cdp enable
I

router rip I1}a F RIP
network 30.0.0.0
passive-interface sO

!

router bgp 100
no synchronization  //5% ] [A]25

bgp log-neighbor-changes

network 30.1.3.0 mask 255.255.255.0

neighbor 30.1.2.1 remote-as 100

neighbor 30.10.10.1 remote-as 100 //AEC update-source, ANAC nexthop-self

[IATE nexthop-self

neighbor 40.1.1.2 remote-as 300 //ANEC multihop

no auto-summary

|

ip classless

ip http server

|

!

no cdp run

!

!

line con 0

line aux 0

line vty 0 4
password cisco
login

!

end

AS100-D#

5. AS300-EfIECE TOP

AS300-E#sh run
Building configuration...

Current configuration : 971 bytes
|

version 12.2

[IATRER] 40.1.1.0/24 1A H

11



service timestamps debug uptime
service timestamps log uptime
no service password-encryption

|

hostname AS300-E
I
boot system flash
enable password cisco
!
memory-size iomem 15
ip subnet-zero
!
I
no ip domain-lookup
!
ip audit notify log
ip audit po max-events 100
ip ssh time-out 120
ip ssh authentication-retries 3
I
crypto mib ipsec flowmib history tunnel size 200
crypto mib ipsec flowmib history failure size 200
I
I
!
interface FastEthernetO
ip address 40.1.1.1 255.255.255.0
ip ospf hello-interval 5 /i [E){E5 AS300-F KR
ip ospf dead-interval 20
speed auto
!
interface SerialO
ip address 30.1.3.2 255.255.255.0  //AHC B i
no fair-queue
!
interface Seriall
no ip address
shutdown
!
interface Serial2
no ip address
shutdown
|

interface Serial3
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no ip address
shutdown

I

router ospf 1
log-adjacency-changes
network 30.1.3.0 0.0.0.255 area 0
network 40.1.1.0 0.0.0.255 area 0

I

ip classless

no ip http server

ip pim bidir-enable

I

!

!

linecon 0

line aux 0

line vty 0 4
password cisco
login

!

no scheduler allocate

end

AS300-E#
6. AS300-FHEE TOP

AS300-F#show run
Building configuration...

Current configuration : 1064 bytes
!

version 12.2

service timestamps debug uptime
service timestamps log uptime
no service password-encryption

!

hostname AS300-F

!

enable password cisco

!

memory-size iomem 15

ip subnet-zero
!
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I
no ip domain-lookup
!
ip audit notify log
ip audit po max-events 100
ip ssh time-out 120
ip ssh authentication-retries 3
I
crypto mib ipsec flowmib history tunnel size 200
crypto mib ipsec flowmib history failure size 200
I
!
!
interface Loopbackl
ip address 42.1.1.1 255.255.255.0
!
interface BRIO
no ip address
shutdown
!
interface FastEthernetO
ip address 40.1.1.2 255.255.255.0
speed auto
I
interface SerialO
no ip address
shutdown
!
interface Seriall
no ip address
shutdown
!
router ospf 1
log-adjacency-changes
network 40.1.1.0 0.0.0.255 area 0
network 41.1.1.0 0.0.0.255 area 0
II4E ospf FFANITE & 42.1.1.0/24 F M Bt
!
router bgp 300
bgp log-neighbor-changes
network 40.1.1.0 mask 255.255.255.0
network 41.1.1.0 mask 255.255.255.0  //41.1.1.1/24 f¥] loopback 1 ¥ AL & 4F
network 42.1.1.0 mask 255.255.255.0
neighbor 30.1.3.1 remote-as 100 IIZEE multihop

14



neighbor 30.1.3.1 send-community  //Z£1F 42.1.1.0/24 W B & AR 3] AS200 H
neighbor 30.1.3.1 route-map aaa out
!
ip classless
no ip http server
ip pim bidir-enable
!
route-map aaa permit 10
match ip address 1
set community no-export
I
access-list 1 permit 42.1.1.0 0.0.0.255
!
I
linecon 0
line aux 0
line vty 0 4
password cisco
login
!
end

AS300-F#

[ Completed Configuration]
1. AS200-AfIECE KRZR TOP

AS200-Ad#show run
Building configuration...

Current configuration : 960 bytes
I

version 12.2

service timestamps debug uptime
service timestamps log uptime
no service password-encryption

!

hostname AS200-A

!

enable password cisco

!

memory-size iomem 15

mmi polling-interval 60

no mmi auto-configure
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no mmi pvc

mmi snmp-timeout 180

ip subnet-zero

I

I

no ip domain-lookup

!

ip audit notify log

ip audit po max-events 100
I

interface Loopback0
ip address 21.1.1.1 255.255.255.0
!
interface Loopbackl
ip address 20.1.1.1 255.255.255.0
I
interface BRIO
no ip address
shutdown
!
interface FastEthernetO
no ip address
shutdown
speed auto
I
interface SerialO
ip address 20.1.2.1 255.255.255.0
clockrate 56000
I
interface Seriall
no ip address
shutdown
!
router bgp 200
no synchronization
bgp log-neighbor-changes
network 20.1.1.0 mask 255.255.255.0
network 21.1.1.0 mask 255.255.255.0
neighbor 20.1.2.2 remote-as 100
no auto-summary



ip classless

no ip http server

ip pim bidir-enable

|

!

!

!

line con O

line aux 0

line vty 0 4
password cisco
login

!

no scheduler allocate

end

AS200-A#show ip bgp

BGP table version is 78, local router ID is 21.1.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
r>20.1.2.0/24 20.1.2.2 0 0100
*>21.1.1.0/24 0.0.0.0 0 32768 i
*>30.1.1.0/24 20.1.2.2 0 0100
*>30.1.2.0/24 20.1.2.2 0100
*>30.1.3.0/24 20.1.2.2 0100
*>40.1.1.0/24 20.1.2.2 01003001
*>41.1.1.0/24 20.1.2.2 01003001

AS200-A#show ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, 1A - 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-1S, 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
21.0.0.0/24 is subnetted, 1 subnets

C 21.1.1.0 is directly connected, Loopback0
20.0.0.0/24 is subnetted, 1 subnets
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C 20.1.1.0 is directly connected, Loopbackl

C 20.1.2.0 is directly connected, Serial0
40.0.0.0/24 is subnetted, 1 subnets

B 40.1.1.0 [20/0] via 20.1.2.2, 00:07:37
41.0.0.0/24 is subnetted, 1 subnets

B 41.1.1.0 [20/0] via 20.1.2.2, 00:07:37
30.0.0.0/24 is subnetted, 3 subnets

B 30.1.3.0 [20/0] via 20.1.2.2, 00:07:37

B 30.1.2.0 [20/0] via 20.1.2.2, 00:09:09

B 30.1.1.0 [20/0] via 20.1.2.2, 00:09:09

AS200-A#

AS200-Af#show ip bgp summary

BGP router identifier 21.1.1.1, local AS number 200

BGP table version is 78, main routing table version 78

7 network entries and 7 paths using 959 bytes of memory

4 BGP path attribute entries using 240 bytes of memory

2 BGP AS-PATH entries using 48 bytes of memory

0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-list cache entries using 0 bytes of memory

BGP activity 44/85 prefixes, 45/38 paths, scan interval 60 secs

Neighbor \Y/ AS MsgRcvd MsgSent  ThlVer InQ OutQ Up/Down
State/PfxRcd

20.1.2.2 4 100 535 491 78 0 0 00:21:41
6

AS200-A#

2. AS100-BAHELE K45 R TOP

AS100-b#show run
Building configuration...

Current configuration : 1134 bytes
I

version 12.2

service timestamps debug uptime
service timestamps log uptime
no service password-encryption

!

hostname AS100-B

!

enable password cisco

|

memory-size iomem 15
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ip subnet-zero
no ip domain-lookup
no ftp-server write-enable
|
!
!
interface Loopback0
ip address 30.10.10.1 255.255.255.255
|
interface FastEthernet0/0
no ip address
shutdown
duplex auto
speed auto
|
interface Serial0/0
no ip address
shutdown
|
interface BRI0/O
no ip address
shutdown
|
interface FastEthernetO/1
ip address 30.1.1.1 255.255.255.0
duplex auto
speed auto
|
interface Serial0/1
ip address 20.1.2.2 255.255.255.0
|
router rip
network 20.0.0.0
network 30.0.0.0
|
router bgp 100
no synchronization
bgp log-neighbor-changes
network 20.1.2.0 mask 255.255.255.0
network 30.1.1.0 mask 255.255.255.0
network 30.20.20.0 mask 255.255.255.0
neighbor 20.1.2.1 remote-as 200
neighbor 30.20.20.1 remote-as 100
neighbor 30.20.20.1 update-source LoopbackO
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neighbor 30.30.30.1 remote-as 100
neighbor 30.30.30.1 update-source LoopbackO
no auto-summary

|

ip http server

ip classless

ip pim bidir-enable

|

!

!

!

line con 0

line aux 0

line vty 0 4
password cisco
login

!

end

AS100-B#show ip bgp  //#E: 30.20.20.0 MEB R G RAINK, BhRFEHFFIH
KT, HEHHBIFE
BGP table version is 9, local router 1D is 30.10.10.1
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>20.1.2.0/24 0.0.0.0 0 32768 i
*>21.1.1.0/24 20.1.21 0 02001
*>30.1.1.0/24 0.0.0.0 0 32768 i
*>i30.1.2.0/24 30.20.20.1 0 100 Oi
*>i30.1.3.0/24 30.30.30.1 0 100 Oi
*>i40.1.1.0/24 30.30.30.1 0 100 03001
*>i41.1.1.0/24 30.30.30.1 0 100 03001

AS100-B#show ip route

Codes: C - connected, S - static, | - IGRP, 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, E - EGP
i - IS-1S, 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
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21.0.0.0/24 is subnetted, 1 subnets

B 21.1.1.0 [20/0] via 20.1.2.1, 00:10:56
20.0.0.0/24 is subnetted, 1 subnets

C 20.1.2.0 is directly connected, Serial0/1
40.0.0.0/24 is subnetted, 1 subnets

B 40.1.1.0 [200/0] via 30.30.30.1, 00:10:27

41.0.0.0/24 is subnetted, 1 subnets
41.1.1.0 [200/0] via 30.30.30.1, 00:10:27

30.0.0.0/8 is variably subnetted, 6 subnets, 2 masks
30.1.3.0/24 [120/2] via 30.1.1.2, 00:00:15, FastEthernet0/1
30.1.2.0/24 [120/1] via 30.1.1.2, 00:00:15, FastEthernet0/1
30.20.20.0/24 [120/1] via 30.1.1.2, 00:00:15, FastEthernet0/1
30.1.1.0/24 is directly connected, FastEthernet0/1
30.30.30.1/32 [120/2] via 30.1.1.2, 00:00:17, FastEthernet0/1
30.10.10.1/32 is directly connected, Loopback0

AS100-B#

o

OXxTOXIVIVD

AS100-B#show ip bgp summary

BGP router identifier 30.10.10.1, local AS number 100

BGP table version is 9, main routing table version 9

7 network entries and 7 paths using 959 bytes of memory

4 BGP path attribute entries using 240 bytes of memory

2 BGP AS-PATH entries using 48 bytes of memory

0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-list cache entries using 0 bytes of memory

BGP activity 95/224 prefixes, 96/89 paths, scan interval 60 secs

Neighbor \Y/ AS MsgRcvd MsgSent  ThlVer InQ OutQ Up/Down
State/PfxRcd

20.1.2.1 4 200 491 535 9 0 0 00:21:15
1

30.20.20.1 4 100 47 52 9 0 0 00:21:28
1

30.30.30.1 4 100 99 97 9 0 0 00:19:28
3

AS100-B#

3. ASI00-CHECERZHR  TOP

AS100-C#show run
Building configuration...

Current configuration : 1012 bytes
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version 12.2
service timestamps debug uptime
service timestamps log uptime
no service password-encryption
I
hostname AS100-C
I
enable password cisco
I
memory-size iomem 15
ip subnet-zero
no ip domain-lookup
no ftp-server write-enable
!
!
I
interface Loopback1l
ip address 30.20.20.1 255.255.255.0
!
interface FastEthernet0/0
ip address 30.1.1.2 255.255.255.0
duplex auto
speed auto
!
interface Serial0/0
no ip address
shutdown
no fair-queue
I
interface BRI0/O
no ip address
shutdown
!
interface FastEthernet0/1
ip address 30.1.2.1 255.255.255.0
duplex auto
speed auto
I
interface Serial0/1
no ip address
shutdown
|

router rip
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network 30.0.0.0

|

router bgp 100
no synchronization
bgp log-neighbor-changes
network 30.1.2.0 mask 255.255.255.0
neighbor 30.1.2.2 remote-as 100
neighbor 30.10.10.1 remote-as 100
neighbor 30.10.10.1 update-source Loopbackl
no auto-summary

|

ip http server

ip classless

ip pim bidir-enable

|

1

1

1

line con 0

line aux 0

line vty 0 4
password cisco
login

!

end

AS100-C#show ip bgp

BGP table version is 26, local router ID is 30.20.20.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,

r RIB-failure
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop
*>i20.1.2.0/24 30.10.10.1
*>i21.1.1.0/24 20.1.2.1
*>130.1.1.0/24 30.10.10.1
*>30.1.2.0/24 0.0.0.0
*>i30.1.3.0/24 30.1.2.2
*>140.1.1.0/24 30.1.2.2
*>i41.1.1.0/24 30.1.2.2

AS100-C#show ip route

0

O OO O oo

100
100
100

100
100
100

Metric LocPrf Weight Path

Oi

02001

Oi
32768 i

0i

03001

03001

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, |A - OSPF inter area
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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-1S, 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
21.0.0.0/24 is subnetted, 1 subnets

B 21.1.1.0 [200/0] via 20.1.2.1, 00:13:45
20.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

R 20.0.0.0/8 [120/1] via 30.1.1.1, 00:00:04, FastEthernet0/0
B 20.1.2.0/24 [200/0] via 30.10.10.1, 00:13:45
40.0.0.0/24 is subnetted, 1 subnets
B 40.1.1.0 [200/0] via 30.1.2.2, 00:53:38
41.0.0.0/24 is subnetted, 1 subnets
B 41.1.1.0 [200/0] via 30.1.2.2, 00:53:38
30.0.0.0/8 is variably subnetted, 6 subnets, 2 masks
R 30.1.3.0/24 [120/1] via 30.1.2.2, 00:00:25, FastEthernet0/1
C 30.1.2.0/24 is directly connected, FastEthernet0/1
C 30.20.20.0/24 is directly connected, Loopbackl
C 30.1.1.0/24 is directly connected, FastEthernet0/0
R 30.10.10.1/32 [120/1] via 30.1.1.1, 00:00:06, FastEthernet0/0
R 30.30.30.1/32 [120/1] via 30.1.2.2, 00:00:27, FastEthernet0/1
AS100-C#

AS100-C#show ip bgp summary

BGP router identifier 30.20.20.1, local AS number 100

BGP table version is 26, main routing table version 26

7 network entries and 7 paths using 959 bytes of memory

4 BGP path attribute entries using 240 bytes of memory

2 BGP AS-PATH entries using 48 bytes of memory

0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-list cache entries using 0 bytes of memory

BGP activity 89/144 prefixes, 93/86 paths, scan interval 60 secs

Neighbor \Y/ AS MsgRcvd MsgSent  ThlVer InQ OutQ Up/Down
State/PfxRcd

30.1.2.2 4 100 513 438 26 0 0 01:00:44
3

30.10.10.1 4 100 51 46 26 0 0 00:20:51
3

AS100-C#
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4. ASI100-DFIHECE K458 TOP

AS100-D#show run
Building configuration...

Current configuration : 1165 bytes

!

version 12.2

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

I

hostname "AS100-D"

!

enable password cisco

!

ip subnet-zero

no ip domain lookup

ip host E 30.1.3.2
I

interface Loopback0
ip address 30.30.30.1 255.255.255.255
!
interface Ethernet0
ip address 30.1.2.2 255.255.255.0
no cdp enable
I
interface Ethernetl
no ip address
shutdown
no cdp enable
!
interface Serial0
ip address 30.1.3.1 255.255.255.0
clockrate 56000
no fair-queue
no cdp enable
I
interface Seriall
no ip address
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shutdown
no cdp enable

|

router rip
passive-interface Serial0
network 30.0.0.0

|

router bgp 100
no synchronization
bgp log-neighbor-changes
network 30.1.3.0 mask 255.255.255.0
neighbor 30.1.2.1 remote-as 100
neighbor 30.1.2.1 next-hop-self
neighbor 30.10.10.1 remote-as 100
neighbor 30.10.10.1 update-source LoopbackO
neighbor 30.10.10.1 next-hop-self
neighbor 40.1.1.2 remote-as 300
neighbor 40.1.1.2 ebgp-multihop 2
no auto-summary

|

ip classless

ip route 40.1.1.0 255.255.255.0 30.1.3.2

ip http server

|

1

no cdp run

|

1

line con O

line aux 0

line vty 0 4
password cisco
login

!

end

AS100-D#show ip bgp

BGP table version is 173, local router ID is 30.1.3.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>j20.1.2.0/24 30.10.10.1 0 100 Oi
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*>i21.1.1.0/24 20.1.2.1 0 100 02001
*>i30.1.1.0/24 30.10.10.1 0 100 Oi
*>i30.1.2.0/24 30.1.21 0 100 Oi
*>30.1.3.0/24 0.0.0.0 0 32768 i
*>40.1.1.0/24 40.1.1.2 0 0300
*>41.1.1.0/24 40.1.1.2 0 0300

AS100-D#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-1S, 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
21.0.0.0/24 is subnetted, 1 subnets

B 21.1.1.0 [200/0] via 20.1.2.1, 00:14:20
20.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

R 20.0.0.0/8 [120/2] via 30.1.2.1, 00:00:22, Ethernet0
B 20.1.2.0/24 [200/0] via 30.10.10.1, 00:14:20
40.0.0.0/24 is subnetted, 1 subnets
S 40.1.1.0 [1/0] via 30.1.3.2
41.0.0.0/24 is subnetted, 1 subnets
B 41.1.1.0 [20/0] via 40.1.1.2, 05:00:49
30.0.0.0/8 is variably subnetted, 6 subnets, 2 masks
C 30.1.3.0/24 is directly connected, Serial0
C 30.1.2.0/24 is directly connected, EthernetO
R 30.20.20.0/24 [120/1] via 30.1.2.1, 00:00:24, Ethernet0
R 30.1.1.0/24 [120/1] via 30.1.2.1, 00:00:24, Ethernet0
R 30.10.10.1/32 [120/2] via 30.1.2.1, 00:00:24, Ethernet0
C 30.30.30.1/32 is directly connected, Loopback0
AS100-D#

AS100-Di#show ip bgp summary

BGP router identifier 30.1.3.1, local AS number 100

BGP table version is 173, main routing table version 173

7 network entries and 7 paths using 1043 bytes of memory

4 BGP path attribute entries using 240 bytes of memory

2 BGP AS-PATH entries using 48 bytes of memory

0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-list cache entries using 0 bytes of memory

BGP activity 26/145 prefixes, 33/26 paths, scan interval 60 secs
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Neighbor \Y/ AS MsgRcvd MsgSent
State/PfxRcd

30.1.2.1 4 100 464 539
1

30.10.10.1 4 100 96 08
3

40.1.1.2 4 300 412 451
2

AS100-D#

5. AS100-ERIECE K455 TOP

AS300-E#show run
Building configuration...

Current configuration : 1032 bytes
I

version 12.2

service timestamps debug uptime
service timestamps log uptime

no service password-encryption

|

hostname AS300-E

!

boot system flash

enable password cisco

!

memory-size iomem 15

ip subnet-zero

!

I

no ip domain-lookup

I

ip audit notify log

ip audit po max-events 100
ip ssh time-out 120

ip ssh authentication-retries 3
!

crypto mib ipsec flowmib history tunnel size 200
crypto mib ipsec flowmib history failure size 200
I

!

!
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interface FastEthernetO
ip address 40.1.1.1 255.255.255.0
speed auto
I
interface Serial0
ip address 30.1.3.2 255.255.255.0
no fair-queue
I
interface Seriall
no ip address
shutdown
I
interface Serial2
no ip address
shutdown
I
interface Serial3
no ip address
shutdown
I
router ospf 1
log-adjacency-changes
passive-interface Serial0
network 30.1.3.0 0.0.0.255 area 0
network 40.1.1.0 0.0.0.255 area 0
I
ip classless
ip route 0.0.0.0 0.0.0.0 30.1.3.1
no ip http server
ip pim bidir-enable
I
!
!
linecon 0
line aux 0
line vty 0 4
password cisco
login
!
no scheduler allocate
end

AS300-E#show ip bgp
% BGP not active
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AS300-E#show ip route

Codes: C - connected, S - static, | - IGRP, 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, E - EGP
i - IS-1S, 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 30.1.3.1 to network 0.0.0.0

40.0.0.0/24 is subnetted, 1 subnets

C 40.1.1.0 is directly connected, FastEthernetO
41.0.0.0/32 is subnetted, 1 subnets

@) 41.1.1.1 [110/2] via 40.1.1.2, 02:03:49, FastEthernetO
30.0.0.0/24 is subnetted, 1 subnets

C 30.1.3.0 is directly connected, Serial0

S*  0.0.0.0/0 [1/0] via 30.1.3.1

AS300-E#

6. ASL00-FHMECE M4HR  TOP

AS300-F#show run
Building configuration...

Current configuration : 1140 bytes
!

version 12.2

service timestamps debug uptime
service timestamps log uptime
no service password-encryption

!

hostname AS300-F

I

enable password cisco

!

memory-size iomem 15

ip subnet-zero

!

!

no ip domain-lookup

|

ip audit notify log
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ip audit po max-events 100
ip ssh time-out 120
ip ssh authentication-retries 3
I
crypto mib ipsec flowmib history tunnel size 200
crypto mib ipsec flowmib history failure size 200
I
!
!
interface Loopback0
ip address 41.1.1.1 255.255.255.0
!
interface BRIO
no ip address
shutdown
I
interface FastEthernetO
ip address 40.1.1.2 255.255.255.0
speed auto
!
interface SerialO
no ip address
shutdown
I
interface Seriall
no ip address
shutdown
!
router ospf 1
log-adjacency-changes
network 40.1.1.0 0.0.0.255 area 0
network 41.1.1.0 0.0.0.255 area 0
I
router bgp 300
bgp log-neighbor-changes
network 40.1.1.0 mask 255.255.255.0
network 41.1.1.0 mask 255.255.255.0
neighbor 30.1.3.1 remote-as 100
neighbor 30.1.3.1 ebgp-multihop 2
!
ip classless
ip route 30.1.3.0 255.255.255.0 40.1.1.1
no ip http server
ip pim bidir-enable
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!

!

!

linecon 0

line aux 0

line vty 0 4
password cisco
login

!

end

AS300-F#show ip bgp

BGP table version is 1040, local router ID is 41.1.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>20.1.2.0/24 30.1.31 0100
*>21.1.1.0/24 30.1.31 01002001
*>30.1.1.0/24 30.1.31 0100
*>30.1.2.0/24 30.1.31 0100
*>30.1.3.0/24 30.1.31 0 0100
*>40.1.1.0/24 0.0.0.0 0 32768 i
*>41.1.1.0/24 0.0.0.0 0 32768 i

AS300-F#show ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, 1A - 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-1S, 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

21.0.0.0/24 is subnetted, 1 subnets

B 21.1.1.0 [20/0] via 30.1.3.1, 00:16:11
20.0.0.0/24 is subnetted, 1 subnets

B 20.1.2.0 [20/0] via 30.1.3.1, 00:16:40
40.0.0.0/24 is subnetted, 1 subnets

C 40.1.1.0 is directly connected, FastEthernet0
41.0.0.0/24 is subnetted, 1 subnets

C 41.1.1.0 is directly connected, LoopbackO

30.0.0.0/24 is subnetted, 3 subnets
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S 30.1.3.0 [1/0] via 40.1.1.1

B 30.1.2.0 [20/0] via 30.1.3.1, 00:58:03
B 30.1.1.0 [20/0] via 30.1.3.1, 00:16:40
AS300-F#

AS300-F#show ip bgp summary

BGP router identifier 41.1.1.1, local AS number 300

BGP table version is 1040, main routing table version 1040

7 network entries and 7 paths using 959 bytes of memory

4 BGP path attribute entries using 240 bytes of memory

2 BGP AS-PATH entries using 48 bytes of memory

0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-list cache entries using 0 bytes of memory

BGP activity 22/72 prefixes, 25/18 paths, scan interval 15 secs

Neighbor \Y AS MsgRcvd MsgSent  ThlVer InQ OutQ Up/Down
State/PfxRcd

30.1.3.1 4 100 333 309 1040 0 0 05:04:32
5

AS300-F#

¥ DLER “IFR” ES, WA 20.1.1.0/24, 30.20.20.0/24 F1 42.1.1.0/24
XEAME, FAXEAMBZLE copy FERERABER; ALk EANEA
MR
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BGP1 LI N &

[ HE]
1. Tf# BGP [HARE
2. T f# multihop,next-hop-self ¥ & J5 2
3. T f# BGP ' local preference Al MED f M 55 e & 5 v2:

(K]

Ciscol720 ----5 &

PRUEENE

172.16.2.1/24 172.16.2.2/24
172.16.6.1/24 pg100-B As100-Cc _172.16.4.1/24

Sr’

192.168.1.2/24

172.16.1.1/24 172/16.3.2/24

&
< 4172.16.5.1/24
10.10.1.1/24" pggE500-A

192.168.2.1/24

192.168.1.1/24

[SEHAE]
—. EAPCE B B I /E30 BGP il
as65500-A:

hostname as65500-a
|

enable password cisco
!
interface LoopbackO

ip address 10.10.1.1 255.255.255.0
!



interface Serial0
ip address 172.16.1.1 255.255.255.0

|

interface Seriall
ip address 172.16.5.1 255.255.255.0

|

router bgp 65500
no synchronization
network 10.10.1.0 mask 255.255.255.0
network 172.16.1.0 mask 255.255.255.0
network 172.16.5.0 mask 255.255.255.0
neighbor 172.16.1.2 remote-as 100
neighbor 172.16.5.2 remote-as 100
no auto-summary

!

linevty 04
password cisco
login

as100-B:
hostname as100-b
!
enable password cisco
|
interface LoopbackO
ip address 172.16.6.1 255.255.255.0
|
interface Serial0
ip address 172.16.2.1 255.255.255.0
clockrate 56000
!
interface Seriall
ip address 172.16.1.2 255.255.255.0
clockrate 56000
!
router rip
version 2
network 172.16.0.0
!
router bgp 100
no synchronization
network 172.16.1.0 mask 255.255.255.0
network 172.16.2.0 mask 255.255.255.0



network 172.16.6.0 mask 255.255.255.0
neighbor 172.16.1.1 remote-as 65500
neighbor 172.16.2.2 remote-as 100

!

linevty 04
password cisco
login

|

as100-C:
hostname AS100-C
!
enable password cisco
!
interface LoopbackO
ip address 172.16.4.1 255.255.255.0
|
interface FastEthernet0/0
ip address 172.16.3.1 255.255.255.0
|
interface Serial0
ip address 172.16.2.2 255.255.255.0
|
interface Seriall
ip address 172.16.5.2 255.255.255.0
!
router rip
version 2
network 172.16.0.0
!
router bgp 100
no synchronization
network 172.16.2.0 mask 255.255.255.0
network 172.16.3.0 mask 255.255.255.0
network 172.16.4.0 mask 255.255.255.0
network 172.16.5.0 mask 255.255.255.0
neighbor 172.16.2.1 remote-as 100
neighbor 192.168.1.2 remote-as 300
neighbor 172.16.5.1 remote-as 65500
|
linevty 04
password cisco
login



as300-D
|

hostname AS300-D
!
enable password cisco
!
interface FastEthernet0/0

ip address 172.16.3.2 255.255.255.0
|
interface Serial0/0

ip address 192.168.1.1 255.255.255.0
|
router eigrp 300

network 192.168.1.0

!
ip route 0.0.0.0 0.0.0.0 172.16.3.1
linevty 04

password cisco

login
|

as300-E
hostname AS300-E
!
enable password cisco
I
interface LoopbackO
ip address 192.168.2.1 255.255.255.0
!
interface Serial0/0
ip address 192.168.1.2 255.255.255.0
!
router eigrp 300
network 192.168.1.0
network 192.168.2.0
!
router bgp 300
network 192.168.1.0
network 192.168.2.0
neighbor 172.16.3.1 remote-as 100
!
linevty 04
password cisco



login
[

SEN T AR E G, & E M eHEST BGP P XS B . ] show ip bgp £ bgp %, H show ip
route 717 R

. multihop
as100-C 5 as300-E  [H AN fig il g 37 bgp 408 J& 56 3%, 42 A 24 as300 H,as300-D % HH s H-ANIZ AT bgp H1%,

JITLAFRAN 5 2245 AS300-E 5 AS100-C P4 65 Hi % L BN multihop PG s i B0V N2 4 13X P &5 B 1
fr 2 M REIE I top/ip PhCHAHVS A) 3XFE bgp PRCA REIE H AR,
AARECE R
as100-C:
router bgp 100

neighbor 192.168.1.2 remote-as 300

neighbor 192.168.1.2 ebgp-multihop 2
|

ip route 192.168.1.0 255.255.255.0 172.16.3.2
!

as300-E
router bgp 300
neighbor 172.16.3.1 remote-as 100
neighbor 172.16.3.1 ebgp-multihop 2
|

ip route 172.16.3.0 255.255.255.0 192.168.1.1
!

=. BEf# next-hop-self

WL DA AL, A bgp ARJEAREE R T S bgp 3K, HEA B AN B B HAE RS R R
as100-B i #8445 192.168.1.0 Fl 192.168.2.0 M B [f115 B /& K 24,as100-B JfAKiE 192.168.1.2 £EME L,
Pt CAAN S8 e 3X AN 2% £h 27K 1R bgp 6 b i3 i Hh e v FRAT T 75 2238 i next-hop-self FiC &, il as100-B 3R 11
192.168.1.0 A1 192.168.2.0 M B /5 EASFE /& M 192.168.1.2 K75, 1M /& M 172.16.2.2 3545, 3XFE as100-B s 24
X 4% bop Bt R R T

L& next-hop-self FI1 A5 4E bop %5 % 3, FES5H0E 5 1EXS t

HARRBLE N
as100-C
router bgp 100

neighbor 172.16.2.1 next-hop-self

TR DL AR, FRATTECIE T 4EE bgp WML IE ] ping i 446 7 4 4% 435 11 I8 AT
/. ficE MED

lic'E MED &—A> as k45 HAd as MBS E 3K A as 1572, bl as100 -, Aeim i it & MED, 1
as65500 P oE ik £ L — 4 M2 1E N as100:



1F as100-C il &E

router bgp 100
neighbor 172.16.5.1 remote-as 65500
neighbor 172.16.5.1 route-map setmed out
!
route-map setmed permit 10
set metric 100
|

Jic & J5, H clear ip bgp * MEE bgp 1013, 3 show ip bgp 1 show ip route 7775 45 4

I, BCEAHE
AHNL S SR as A TR 4832 H O as JLASH FRIDLSE4R. e lin as65500 7 PN H 11,18 4 21 ik 2k £
A AL SENE, FRATTRT LU o BE B A A G R .

as65500-a:
router bgp 65500
no synchronization
network 10.10.1.0 mask 255.255.255.0
network 172.16.1.0 mask 255.255.255.0
network 172.16.5.0 mask 255.255.255.0
neighbor 172.16.1.2 remote-as 100
neighbor 172.16.5.2 remote-as 100
neighbor 172.16.5.2 route-map setlocalpre in
|
route-map setlocalpre permit 10
set local-preference 200
]
]
linevty 04
password cisco
login
|

Jic & J5, H clear ip bgp * MEE bgp 1013, 3 H show ip bgp 1 show ip route 17 45 4

75~ EFLRE AS

7E AS ‘S5 65001 5 [ AR AS #55,— BOHAE ISP B4 B T LAFE) 3 L T 15 s d £ B 4
AS S0 £EiX B 65500 A& R T AS,FTLA as100-C A i% %S as300-E F) i, W iZ s fix A AS, HAKC & Ny
as100-C



router bgp 100
neighbor 192.168.1.2 remove-private-as

Jic & J5, H clear ip bgp * MEE bgp 1413, 3 H show ip bgp 1 show ip route 7 45 4



BGP % —IRSEE (&4 AR)

2003-6-13

[SE%H ]
1) T f# BGP AR E
2) Tf# BGP [AL SRR HIMES, 2443t BGP 7E & A E \GP, M 5 IR [ 25 415 S f ) it
3) AAHCE Bt U A
4) FBCEILZR BGP #h4&H
5) oo E T4 YK (prefix list)
6) “oshE AT EE
7) *F2NCE peer-group

[SERAH]

AS300-E

1721 . 172.16.1.0/24
ASI00-C

172.16.4.1/24 16.7.1/24

172.16}({/24

172.16/16.2/24

172:16.4.2/24 172.16.7.2. 172.16.0.(924

172.16.2.0/24

AS200-A Mwm

10.10.2.0/24
T R S HE b P 25042 6 i [ B sty 11 o) B
[ERHE]
—. BGP EAFE
1. G B b LACE hostname, Wi L4rAt. 4k, 4 T 7E troubleshooting {8 -4,
o I I RO 2 v

2. fER G IS ERCEIAN P Mk, RERIPA L.



3. fEdf ¥ AS100-B. AS100-C. AS100-D LFLE RIP version2 Bpif, AHH Z [a)id &
172.16.0.0 M4 th s A
(config)#router rip
(config-router)#version 2
(config-router)#network 172.16.0.0
4. HEFRGB A LAES) BGP i, % AS S UK PR,
(config)#router bgp as-num
(config-router)#network X.X.X.x mask X.X.X.X
(config-router)#neighbor X.X.X.x remote-as as-num
5. F O HAEITEHRACE S, H show run fn4F H OB E EMSE
6. J1I show ip route. show ip bgp. show ip bgp neighbors 7% & AH N ¥ 2% th{5 L. bgp 15 &

—. BGP %
1. BGP [l X
76 BGP Hhiler, % T-4b TRl —A H A RSERIN BGP B 4, WKk A FI B, BLE
BEA T B WA 56 TRAS F KR B B A5, B BRI 5 1 646 11 O 1IGP rhi
R, F IGP ErfE Brp A LR H B B difs B WA, B Ak A RIS
IBGP i 1 508 {7 Sl 1545 EBGP 2 fa; A, ALl tigy EBGP. it i mE
5, HIA IBGP &5 IGP 2 s AUA SIS .

2. AP
D HERFEZDHIER, 565 AS200-A 1) 172.16.5.1 % 11 .

DRI A G AN G A %35 11, AS200-A 1] LAk EBGP 453 f& AS100-B Ifii##5 10.10.1.0
F1'10.10.2.0 M B B 45 AS300-E, 1M H 241k AS100-B il £ 192.168.2.0 M Bt
HIEEPS IS

2) {F AS300-E I. 7f AS100-B,AS100-C,AS100-D =& #% 1 )JH%) BGP [A2, W& N:
(config)#router bgp 100
(config-router)#synchronization

JAshFEP A, BATATLAIE 3] AS200-A A% 192.168.2.0 MELH) BGP {55, AS300-E
¢ AN$) 10.10.1.0, 10.10.2.0 M BLIAI{5 5. I show ip route. show ip bgp x5 -

3. [l m) L it i
FEJR MRS G, TSR AT BGP KA A A A 21 1GP K 5 i /] 2047 SR il Lo

£ AS100-B 5 AS100-D Lt % :
(config)#router rip
(config-router)#redistribute bgp 100 metric 2

it 5 1T LLE 3] AS200-A 5 AS300-E b X223 T % 5 % 4 H .



=. FCERHRIH
1. 8% b O A%

FE[F—/> AS 1, %A~ IBGP 2l R ERUEARE N —AN IBGP &0 274 1 i vt v 5L e 2
TN IBGP BJE, PTLAEE A IBGP Z R BEIA HECOCR . HFE, BEAE IBGP A8 )& 1)
Wz, B LIRS IR O TR AN R, R T B RO R X i
i LB ph SO IR SS w T IBGP SR B AT, 1T A 06 P P £ 7 4 HLIE

2. EEHOpEEICE

1) 44 AS100-B F1 AS100-D 2 [if) bgp 4 it ¢ % x4
AS100-B(config)#router bgp 100
AS100-B(config-router)#no neighbor 172.16.7.2 remote-as 100

AS100-D(config)#Router bgp 100
AS100-D(config-router)#No neighbor 172.16.4.2 remote-as 100

BE G, FRATREAIL, 7F AS100-B F¥%f5 172.16.0.0. 172.16.3.0 MEX, 7F AS100-D %
e b, WA 5T 192.168.2.0. 172.16.2.0 [ EL[r{Z KL,

2) 1 AS100-C I i H S % -

AS100-C(config)#router bgp 100

AS100-C (config-router)# neighbor 172.16.4.2 route-reflector-client
AS100-C (config-router)# neighbor 172.16.7.2 route-reflector-client

Tk S RS, FRATT M RELELE AS100-B A FIAH 172.16.0.0. 172.16.3.0 B,
1F AS100-D f%Hi%s |, 455571 192.168.2.0. 172.16.2.0 M EX[H)f5 ..

MU, ACEVCHREH
1. 7£ AS100-B I, FJLAICZRE—4
LW w.R
as100-B(config-router)#aggregate-address 172.16.0.0 255.255.248.0

Al LLE AS300-E 3|4k 172.16.0.0/21 1% H .

2. {EBCE N, BT LU summary-only 23, il bgp B 2% H R R -
as100-B(config-router)#aggregate-address 172.16.0.0 255.255.248.0 summary-only

7£ AS300-E L HAMMN K —4B A& M. R AS100-B LI/ s S 451X 4 th 4% H 4
BIANRIE, XANEHE AS300-E RV MG HE T

Tis Tic B HT 48 5132 (prefix list)



1. g«
TR AR R g7, TS8R 5 A 412 (distribute-list) 5 AH R R D %8, AH T
FTLAE AR Ja ek, AT AT S sk
i S
(config)#ip prefix-list list-name [seq seg-value] permit|deny network/len
[ge ge-value][le le-value]
2. (EARSZET, ¥l AS100-B HLR% 172.16.0.0/16 £ 172.16.0.0/24 W B 4% H 4%
AS300-E, il URHIRTEEAI3, RAARCE -
AS100-B(config)#router bgp 100
AS100-B(config-router)#neighbor 172.16.16.1 prefix-list aaa out
AS100-B(config-router)#exit
AS100-B(config)#ip prefix-list aaa seq 5 deny 172.16.3.0/24
AS100-B(config)#ip prefix-list aaa seq 10 permit 172.16.0.0/16 le 24
fr % th#s AS300-E [ 10.10.1.0 5 10.10.2.0 A1 172.16.3.0 (1% tifi5 &
AT BCE B kTRt
1. Community &k
Community J& 14 7] LAik—21 H iR 190 B o= F S SEAH IR 1 2% pR R, (H X 28 H ) I BeAs
WERAL TR — AS. ‘el BLRDR A5 BGP {5 B AT&id (1% th #s B A X 71X 4 BGP 15
K s NO_EXPORT AAKATENGNN AS, NO_ADV R ANTE K A £ 50 1) % th 35,
Local_AS JJyixX /M B A WS AS 15 B, MNAZ AT E] AS B, AHANNZ KA B 23 AR ML,
internet A RIfE K. XEEH R A S community B, 244K, IER LU 84 10~777
2. Community it &

1) MEZ A F AS300-E £ bgp %, ] show ip bgp. & — FH %A 10.10.1.0/24 {1

FEEENC

2) 4 T ikk 3 AS200 1)K T 10.10.1.0 MBLHIAE A K% F] as300 2, FoA AT L
7E AS200-A L& NO_EXPORT 4,
7 AS200-A Lt E
AS200-A(config)#router bgp 200
AS100-A(config-router)#neighbor 172.16.5.2 send-community
AS100-A(config-router)#neighbor 172.16.5.2 route-map SETCOMMUNITY out
AS100-A(config-router)#neighbor 172.16.6.2 send-community
AS100-A(config-router)#exit
AS200-A(config)#access-list 1 permit 10.10.1.0 0.0.0.255
AS200-A(config)#route-map SETCOMMUNITY permit 10
AS200-A(config-route-map)#match ip address 1
AS200-A(config-route-map)#set community no-export



S g
71 AS300-E A1, ¥ 10.10.1.0 M B IH15E Ko
VR IR A DL LB IR BB community, )T 2065 BGP {5 LS8 T IGP
H, 10.10.1.0 W B B8R 28 1o % i % AS100-D 1445 AS100-B, 2 J5 AS100-B
P25 AS300-E, AT AS300-E th Al LA £ 10.10.1.0 M BL 115 B . BB, AS200-A
K4y AS100-D ¢ T- 10.10.1.0 BB (1) 115 B 2% & NO-EXPORT [ community
JE kS

+. BC & peer-group
1. Peer-group

HHXFTHA BGP i, T8 (IBGP ok EBGP 4B)&) It EME. mTLlsg
T3 [ R % ph SR s ] DA A [R] R g A e 48 . 3N, 5t Rl LAE ] peer-group, kb
Pic E s, R s T (] — ) peer-group FI4SEE n AN HUE A — AT HT, AN
n ZAH R BT o

2. Peer-group fic ‘&

MRIA BIC B 28 b, FeATTnT LA B FRATT 525644 b v, AS100-C 11 #5415 AS100-B
F1 AS100-D FIHCE & EAHIA], AS200-A [1#/~ EBGP 4l f& AS100-B FiI AS100-D tH HAAH
) PR TC Sk, AT LR peer-group SR AL AL -

AR E W R
® % #s AS100-C
7t AS100-C EFCHE, 8 172.16.1.0 MBI A 4144 J& 1 NO_ADVERTISE . 534, AS100-B
F1 AS100-D [ k) AS100, [A] 4 AS100-C [t e i #s%s , BeE R
e 5 € L ACL
AS100-C(config)#access-list 2 permit 172.16.1.0 0.0.0.255

115 X % i 5 route-map

AS100-C(config)# route-map NOADV permit 10
AS100-C(config-route-map)#match ip address 2
AS100-C(config-route-map)# set community no-advertise
AS100-C(config-route-map)#exit

/I & peer-group

AS100-C(config)#router bgp 100
AS100-C(config-router)#neighbor LOCAL peer-group
AS100-C(config-router)#neighbor LOCAL remote-as 100
AS100-C(config-router)#neighbor LOCAL route-reflector-client
AS100-C(config-router)#neighbor LOCAL send-community
AS100-C(config-router)#neighbor LOCAL route-map NOADYV out
AS100-C(config-router)#neighbor 172.16.4.2 peer-group LOCAL
AS100-C(config-router)#neighbor 172.16.7.2 peer-group LOCAL



® % hi#s AS200-A
AS100-B F1 AS100-D [r] & AS200-A [¥] EBGP 4 it H.#7E AS100 I, FH #H R[] community
e E, HLRCEWT:
IME 56 X ACL
AS100-D(config)# access-list 1 permit 10.10.1.0 0.0.0.255

115 X % H 5 route-map

AS100-D(config)# route-map NOEXPORT permit 10
AS100-D(config-route-map)# match ip address 1
AS100-D(config-route-map)# set community no-export

/I & peer-group

AS100-D(config)#router bgp 100

AS100-D(config-router)#neighbor REMOTE peer-group
AS100-D(config-router)#neighbor REMOTE remote-as 100
AS100-D(config-router)# neighbor REMOTE send-community
AS100-D(config-router)#neighbor REMOTE route-map NOEXPORT out
AS100-D(config-router)#neighbor 172.16.5.2 peer-group REMOTE
AS100-D(config-router)#neighbor 172.16.6.2 peer-group REMOTE

SIS S L
1E AS200—A FI AS300—E E¥A 5T 172.16.1.0 MEHI{EE, £ AS300-E F&f
10.10.1.0 M BRI o



BGP % IR L5 (58 #EhR)
2003-6-13

(LR EHH]

~N O O~ W DN -

T i BGP JEATLE

T# BGP [H20 5AEFD KIS, “#4H BGP KA E] IGP, M 5 it [ 2571 5K 1 1) it
WO Bt R A

LT EVL S BGP B 4 H

oL E TR 5135 (prefix list)

Tl B AT w1

22 25fid & peer-group

(R4 REER]

1.

FEAHCE : AS200-A. AS100-B. AS100-C. AS100-D. AS300-E
BGPf5 E: AS200-A. AS100-B. AS100-C. AS100-D. AS300-E
BRI AS200-A. AS100-B. AS100-C. AS100-D. AS300-E
BGPH K Ai#ERIP: AS200-A. AS100-B. AS100-C. AS100-D. AS300-E
5B, DXZIHIBGP: AS100-B. AS100-D

Jic B % e 4% 5 . AS100-B . AS100-D

JEsummary-only %k 4:  AS300-E

summary-only2¢4: AS100-B. AS300-E

A1 : AS300-E

Hic & A A Hi:  AS300-E

Bo & A 5. AS300-E

fic. & peer-group: AS200-A. AS100-C. AS300-E

AN E 45 5. AS200-A. AS100-B. AS100-C. AS100-D. AS300-E

[ELRAH]

172.16.16.1/24

172.16.16.2/24

AS100-B

AS300-E | 192.168.2.0/24

St

172.16.1.0/24
ASI00-C

172.16.4.1/24 16.7.1/24

172.16.3.0/24

172:16.4.2/24 172.16.7.2. 172.16.0.0/24

@SNO-D

172.16.2.0/24

2.124

U 10.10.1.0/24

10.10.2.0/24
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[LRAAE]
—. BGP EARE
1. EXS MBS DRCEIEAN 1P bk, WHsRIERHAE. 5548, 4 T4E troubleshooting B 4§
TR, WHECE T L,
2. {Edfh#s AS100-B. AS100-C. AS100-D L[ #E RIP version2 Bpif, AHH 2 [a)id &
172.16.0.0 M5 th 15 2
3. HEXKGHbRE LA BGP thill, % AS Sl fiN.
. FIHRA G LA E I E S, JH show run &7 2 0 & 45 1
1) BEHA$AS200-A  TOP
hostname As200-A
!
enable password cisco
!
interface Loopbackl
ip address 10.10.1.1 255.255.255.0
no ip directed-broadcast
|
interface Loopback?2
ip address 10.10.2.1 255.255.255.0
no ip directed-broadcast
|
interface Serial0/0
ip address 172.16.5.1 255.255.255.0
no ip directed-broadcast
clockrate 56000
!
interface Serial0/1
ip address 172.16.6.1 255.255.255.0
no ip directed-broadcast
clockrate 56000
!
router bgp 200
network 10.10.1.0 mask 255.255.255.0
network 10.10.2.0 mask 255.255.255.0
network 172.16.5.0 mask 255.255.255.0
network 172.16.6.0 mask 255.255.255.0
neighbor 172.16.5.2 remote-as 100
neighbor 172.16.6.2 remote-as 100
linevty 0 4
password cisco
login
|



2) B h#%AS100-B  TOP

hostname AS100-B

!

enable password cisco

!

interface Loopback3
ip address 172.16.2.1 255.255.255.0
no ip directed-broadcast

!

interface FastEthernet0/0
ip address 172.16.16.2 255.255.255.0
no ip directed-broadcast

!

interface Serial0/0
ip address 172.16.4.2 255.255.255.0
no ip directed-broadcast
no ip mroute-cache
no fair-queue

!

interface Serial0/1
ip address 172.16.5.2 255.255.255.0
no ip directed-broadcast

!

router rip
version 2
network 172.16.0.0

!

router bgp 100
network 172.16.2.0 mask 255.255.255.0
network 172.16.4.0 mask 255.255.255.0
network 172.16.5.0 mask 255.255.255.0
network 172.16.16.0 mask 255.255.255.0
neighbor 172.16.4.1 remote-as 100
neighbor 172.16.5.1 remote-as 200
neighbor 172.16.7.2 remote-as 100
neighbor 172.16.16.1 remote-as 300

linevty 0 4
password cisco
login

!



3) B h#%AS100-C  TOP

hostname AS100-C

!

enable password cisco

!

interface LoopbackO
ip address 172.16.1.1 255.255.255.0

|

interface Serial0
ip address 172.16.7.1 255.255.255.0
no fair-queue

!

interface Serial2
ip address 172.16.4.1 255.255.255.0
clockrate 56000

!

router rip
version 2
network 172.16.0.0

!

router bgp 100
no synchronization
bgp log-neighbor-changes
network 172.16.1.0 mask 255.255.255.0
network 172.16.4.0 mask 255.255.255.0
network 172.16.7.0 mask 255.255.255.0
neighbor 172.16.4.2 remote-as 100
neighbor 172.16.7.2 remote-as 100
no auto-summary

!

line con 0

line aux 0

linevty 0 4
password cisco
login

!

4) Bh#$AS100-D TOP

hostname AS100-D

!

enable password cisco

!

interface LoopbackO
ip address 172.16.0.1 255.255.255.0
no ip directed-broadcast



|
interface Loopbackl
ip address 172.16.3.1 255.255.255.0
no ip directed-broadcast
!
interface Serial0/0
ip address 172.16.7.2 255.255.255.0
no ip directed-broadcast
clockrate 56000
!
interface FastEthernet0/1
no ip address
no ip directed-broadcast
shutdown
duplex auto
speed auto
!
interface Serial0/1
ip address 172.16.6.2 255.255.255.0
no ip directed-broadcast
!
router rip
version 2
network 172.16.0.0
!
router bgp 100
no synchronization

network 172.16.0.0 mask 255.255.255.0
network 172.16.3.0 mask 255.255.255.0
network 172.16.6.0 mask 255.255.255.0
network 172.16.7.0 mask 255.255.255.0

neighbor 172.16.4.2 remote-as 100
neighbor 172.16.6.1 remote-as 200
neighbor 172.16.7.1 remote-as 100
!
ip classless
no ip http server
!
!
line con 0
line aux 0
linevty 04
password cisco
login



I
no scheduler allocate
end

5) BAHAFAS300-E  TOP
hostname as300-E
!
enable password cisco
I
interface Loopbackl
ip address 192.168.2.1 255.255.255.0
!
interface EthernetO
ip address 172.16.16.1 255.255.255.0
!
router bgp 300
bgp log-neighbor-changes
network 172.16.16.0 mask 255.255.255.0
network 192.168.2.0
neighbor 172.16.16.2 remote-as 100
!
linevty 04
password cisco
login
I

5. H show ip route. show ip bgp BA & show ip bgp neighbors i34, FZ[MF4HE
1) BHA$AS200-A TOP
® show ip route
AS200-A#show ip route
Codes: C - connected, S - static, | - IGRP, 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, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - 1S-IS inter area
* - candidate default, U - per-user static route, 0 - ODR
P - periodic downloaded static route

Gateway of last resort is not set

172.16.0.0/24 is subnetted, 9 subnets

B 172.16.16.0 [20/0] via 172.16.5.2, 00:03:51
B 172.16.4.0 [20/0] via 172.16.5.2, 00:03:51
C 172.16.5.0 is directly connected, Serial0/0
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Origin codes: i - IGP, e - EGP, ? - incomplete

172.16.6.0 is directly connected, Serial0/1
172.16.7.0 [20/0] via 172.16.6.2, 00:03:51
172.16.0.0 [20/0] via 172.16.6.2, 00:03:12
172.16.1.0 [20/0] via 172.16.6.2, 00:03:51
172.16.2.0 [20/0] via 172.16.5.2, 00:03:51
172.16.3.0 [20/0] via 172.16.6.2, 00:03:12

10.0.0.0/24 is subnetted, 1 subnets

10.10.1.0 is directly connected, Loopbackl
192.168.2.0/24 [20/0] via 172.16.5.2, 00:03:51

show ip bgp TOP
AS200-A#show ip bgp
BGP table version is 98, local router ID is 172.16.6.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal

Network

*>10.10.1.0/24

*
2>
*
*>
*
*>
*
*>
*
WS
*
*
W
*
*
*>

*

*>

*

*>

*

x>

172.16.0.0/24

172.16.1.0/24

172.16.2.0/24

172.16.3.0/24

172.16.4.0/24

172.16.5.0/24

172.16.6.0/24

172.16.7.0/24

Network

172.16.16.0/24

192.168.2.0

AS200-A#

Next Hop

0.0.0.0

172.16.5.2
172.16.6.2
172.16.5.2
172.16.6.2
172.16.6.2
172.16.5.2
172.16.5.2
172.16.6.2
172.16.6.2
172.16.5.2
172.16.5.2
172.16.6.2
0.0.0.0
172.16.6.2
172.16.5.2
0.0.0.0
172.16.5.2
Next Hop
172.16.6.2
172.16.6.2
172.16.5.2
172.16.6.2
172.16.5.2

Metric LocPrf Weight Path
0 32768 i
0 0100i
0100i
0100i
0100i
0 0100i
0100i
0 0100i
0100i
0 0100i
0100i
0 0100i
0100i
0 32768 i
0 0100i
0100i
0 32768 i
0100i
Metric LocPrf Weight Path
0 0100i
0 0100i
0100i
0100300
0100300 i



® show ip bgp neighbors

TopP

AS200 A#show ip bgp neighbors

BGP neighbor is 172. 16. 5. 2,

remote AS 100,

BGP version 4, remote router ID 172.16.2.1
BGP state = Established, up for 01:02:43
Last read 00:00:43, hold time is 180, keepalive interval is 60 seconds

Neighbor capabilities:

Route refresh: advertised and received (new)

Address family IPv4 Unicast: advertised and received
Received 71 messages,

Sent 68 messages,

0 notifications, 0 in queue

0 notifications,

0 in queue

external link

Default minimum time between advertisement runs is 30 seconds

For address family: IPv4 Unicast

BGP table version 13, neighbor version 13
Index 1, Offset 0, Mask 0x2

Route refresh request: received 0,

sent 0

10 accepted prefixes consume 400 bytes

Prefix advertised 4,

suppressed 0, withdrawn 0

Connections established 1; dropped 0

Last reset never

Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.5.1, Local port: 11003

Foreign host: 172.16.5.2, Foreign port: 179
Enqueued packets for retransmit: 0, input: 0 mis—ordered: 0 (0 bytes)
Event Timers (current time is 0x3F3A68) :

Timer

Retrans
TimeWait
AckHold

SendWnd
KeepAlive
GiveUp

PmtuAger
DeadWait

iss: 3576726283
ibiaSk e S22

SRTT: 300 ms, RTTO: 303 ms,

Starts

68
0
68

SF ©OF S

0

snduna: 3576727671

revnxt: 44573854 rcvwnd:

Wakeups
0

0

24

O COECORS

0

Next
0x0
0x0
0x0
0x0
0x0
0x0
0x0
0x0

sndnxt: 3576727671
16308

RTV: 3 ms, KRTT: O ms

minRTT: 20 ms, maxRTT: 300 ms, ACK hold: 200 ms

Flags: higher precedence, nagle

sndwnd:

delrcvwnd:

14997
76



Datagrams (max data segment is 1460 bytes):

Revd: 118 (out of order: 0), with data: 68, total data bytes: 1541

Sent: 94 (retransmit: 0, fastretransmit: 0), with data: 67, total data bytes:
387

BGP neighbor is 172.16.6.2, remote AS 100, external link
BGP version 4, remote router ID 172.16.3.1
BGP state = Established, up for 01:01:05
Last read 00:00:04, hold time is 180, keepalive interval is 60 seconds
Neighbor capabilities:
Route refresh: advertised and received(new)
Address family IPv4 Unicast: advertised and received
Received 69 messages, 0 notifications, 0 in queue
Sent 70 messages, 0 notifications, 0 in queue

Default minimum time between advertisement runs is 30 seconds

For address family: IPv4 Unicast

BGP table version 13, neighbor version 13
Index 2, Offset 0, Mask Ox4

Route refresh request: received 0, sent 0
10 accepted prefixes consume 400 bytes

Prefix advertised 11, suppressed 0, withdrawn 0

Connections established 1; dropped 0

Last reset never
Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.6.1, Local port: 179
Foreign host: 172.16.6.2, Foreign port: 11000

Enqueued packets for retransmit: 0, input: 0 mis—ordered: 0 (0 bytes)

Event Timers (current time is 0x3F46E0) :

Timer Starts Wakeups Next
Retrans 66 0 0x0
TimeWait 0 0 0x0
AckHold 66 46 0x0
SendWnd 0 0 0x0
KeepAlive 0 0 0x0
GivelUp 0 0 0x0
PmtuAger 0 0 0x0
DeadWait 0 0 0x0

iss: 2740737216 snduna: 2740738744 sndnxt: 2740738744 sndwnd: 16327
irs: 180027161 rcvnxt: 180028647 rcvwnd: 16365 delrcvwnd: 19



SRTT: 300 ms, RTTO: 303 ms, RTV: 3 ms, KRIT: O ms
minRTT: 0 ms, maxRTT: 300 ms, ACK hold: 200 ms

Flags: passive open, nagle, gen tcbs

Datagrams (max data segment is 1460 bytes):

Revd: 90 (out of order: 0), with data: 66, total data bytes: 1485

Sent: 113 (retransmit: 0, fastretransmit: 0), with data: 65, total data bytes:
1527

BGP neighbor is 172.16.6.2, remote AS 100, external link
BGP version 4, remote router ID 172.16.3.1
BGP state = Established, up for 01:01:05
Last read 00:00:04, hold time is 180, keepalive interval is 60 seconds
Neighbor capabilities:
Route refresh: advertised and received (new)
Address family IPv4 Unicast: advertised and received
Received 69 messages, 0 notifications, 0 in queue
Sent 70 messages, 0 notifications, 0 in queue

Default minimum time between advertisement runs is 30 seconds

For address family: IPv4 Unicast

BGP table version 13, neighbor version 13
Index 2, Offset 0, Mask 0x4

Route refresh request: received 0, sent 0
10 accepted prefixes consume 400 bytes

Prefix advertised 11, suppressed 0, withdrawn 0

Connections established 1; dropped 0

Last reset never
Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.6.1, Local port: 179
Foreign host: 172.16.6.2, Foreign port: 11000

Enqueued packets for retransmit: 0, input: 0 mis—ordered: 0 (0 bytes)

Event Timers (current time is 0x3F46EQ) :

Timer Starts Wakeups Next
Retrans 66 0 0x0
TimeWait 0 0 0x0

10



AckHold 66 46 0x0

SendWnd 0 0 0x0
KeepAlive 0 0 0x0
GiveUp 0 0 0x0
PmtuAger 0 0 0x0
DeadWait 0 0 0x0

iss: 2740737216 snduna: 2740738744 sndnxt: 2740738744 sndwnd: 16327
irs: 180027161 rcvnxt: 180028647 rcvwnd: 16365 delrcvwnd: 19

SRTT: 300 ms, RTTO: 303 ms, RTV: 3 ms, KRTT: O ms
minRTT: 0 ms, maxRTT: 300 ms, ACK hold: 200 ms

Flags: passive open, nagle, gen tcbs

Datagrams (max data segment is 1460 bytes):

Revd: 90 (out of order: 0), with data: 66, total data bytes: 1485

Sent: 113 (retransmit: 0, fastretransmit: 0), with data: 65, total data bytes:
L. 52i(

2) B h#%AS100-B  TOP

® show ip route

as100-B#show ip route

Codes: C - connected, S - static, | - IGRP, 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, E - EGP
i -1S-1S, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-1S inter area
* - candidate default, U - per-user static route, 0 - ODR
P - periodic downloaded static route

Gateway of last resort is not set

172.16.0.0/24 is subnetted, 9 subnets
172.16.16.0 is directly connected, FastEthernet0/0
172.16.4.0 is directly connected, Serial0/0
172.16.5.0 is directly connected, Serial0/1
172.16.6.0 [20/0] via 172.16.5.1, 00:59:48
172.16.7.0 [120/1] via 172.16.4.1, 00:00:26, Serial0/0
172.16.0.0 [120/2] via 172.16.4.1, 00:00:26, Serial0/0
172.16.1.0 [120/1] via 172.16.4.1, 00:00:26, Serial0/0
172.16.2.0 is directly connected, Loopback3
172.16.3.0 [120/2] via 172.16.4.1, 00:00:26, Serial0/0
10.0.0.0/24 is subnetted, 1 subnets

O X0V XUV U T®®O OO
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B 10.10.1.0 [20/0] via 172.16.5.1, 01:00:14
B 10.10.1.0 [20/0] via 172.16.5.1, 01:00:14

® show ip bgp

TOP

as100-B#show ip bgp
BGP table version is 21, local router ID is 192.168.1.2

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*i10.10.1.0/24 172.16.6.1 0 100 0200i
B> 172.16.5.1 0 0200 i
*>j172.16.0.0/24 172.16.7.2 0 100 0i
*>i172.16.1.0/24 172.16.4.1 0 100 Oi
*>172.16.2.0/24 0.0.0.0 0 32768 i
*>j172.16.3.0/24 172.16.7.2 0 100 0i
*i172.16.4.0/24 172.16.4.1 0 100 Oi
*> 0.0.0.0 0 32768 i
* 172.16.5.0/24 172.16.5.1 0 0200i
*> 0.0.0.0 0 32768 i
*i172.16.6.0/24 172.16.7.2 0 100 Oi
*> 172.16.5.1 0 0200i
*i172.16.7.0/24 172.16.7.2 0 100 Oi
*>i 172.16.4.1 0 100 Oi
* 172.16.16.0/24  172.16.16.1 0 0300i
*> 0.0.0.0 0 32768 i
*>192.168.2.0 172.16.16.1 0 0300 i

as100-B#

® show ip bgp neighbors TOP

RouterB#tsh ip bgp neighbors

BGP neighbor is 172.16.4.1, remote AS 100,
BGP version 4, remote router ID 172.16.1.1
BGP state = Established, up for 00:57:09
Last read 00:00:08, hold time is 180, keepalive interval is 60 seconds

internal link

Neighbor capabilities:

Route refresh: advertised and received (new)

Address family IPv4 Unicast: advertised and received
0 in queue

Received 62 messages, 0 notifications,

Sent 64 messages, 0 notifications, 0 in queue

Default minimum time between advertisement runs is 5 seconds

For address family: IPv4 Unicast

12



BGP table version 15, neighbor version 15
Index 1, Offset 0, Mask 0x2

Route refresh request: received 0, sent 0
3 accepted prefixes consume 120 bytes

Prefix advertised 7, suppressed 0, withdrawn 0

Connections established 1; dropped 0

Last reset never
Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.4.2, Local port: 179
Foreign host: 172.16.4.1, Foreign port: 11001

Enqueued packets for retransmit: 0, input: 0 mis—ordered: 0 (0 bytes)

Event Timers (current time is 0x3B5D38) :

Timer Starts Wakeups Next
Retrans 61 0 0x0
TimeWait 0 0 0x0
AckHold 62 14 0x0
SendWnd 0 0 0x0
KeepAlive 0 0 0x0
GivelUp 0 0 0x0
PmtuAger 0 0 0x0
DeadWait 0 0 0x0

iss: 3399002934 snduna: 3399004309 sndnxt: 3399004309 sndwnd: 15010

irs: 3753617846 rcvnxt: 3753619095 rcvwnd: 15136 delrcvwnd: 1248

SRTT: 300 ms, RTTO: 303 ms, RTV: 3 ms, KRTT: O ms
minRTT: 16 ms, maxRTT: 300 ms, ACK hold: 200 ms

Flags: passive open, nagle, gen tcbs

Datagrams (max data segment is 1460 bytes) :

Revd: 122 (out of order: 0), with data: 62, total data bytes: 1248

Sent: 75 (retransmit: 0, fastretransmit: 0), with data: 60, total data bytes:
374

BGP neighbor is 172.16.5.1, remote AS 200, external link
BGP version 4, remote router ID 10.10. 2.1
BGP state = Established, up for 00:58:38
Last read 00:00:38, hold time is 180, keepalive interval is 60 seconds
Neighbor capabilities:

Route refresh: advertised and received(new)
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Address family IPv4 Unicast: advertised and received
Received 64 messages, 0 notifications, 0 in queue
Sent 67 messages, 0 notifications, 0 in queue

Default minimum time between advertisement runs is 30 seconds

For address family: IPv4 Unicast

BGP table version 15, neighbor version 15
Index 2, Offset 0, Mask 0x4

Route refresh request: received 0, sent 0
3 accepted prefixes consume 120 bytes

Prefix advertised 10, suppressed 0, withdrawn 0

Connections established 1; dropped 0

Last reset never
Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.5.2, Local port: 179
Foreign host: 172.16.5.1, Foreign port: 11003

Enqueued packets for retransmit: 0, input: O mis—ordered: 0 (0 bytes)

Event Timers (current time is 0x3B8224) :

Timer Starts Wakeups Next
Retrans 65 0 0x0
TimeWait 0 0 0x0
AckHold 63 46 0x0
SendWnd 0 0 0x0
KeepAlive 0 0 0x0
GiveUp 0 0 0x0
PmtuAger 0 0 0x0
DeadWait 0 0 0x0

iss: 44572312 snduna: 44573778 sndnxt: 44573778 sndwnd: 16384
irs: 3576726283 rcvnxt: 3576727595 rcvwnd: 15073 delrcvwnd: 1311

SRTT: 300 ms, RTTO: 303 ms, RTV: 3 ms, KRTT: O ms
minRTT: 20 ms, maxRTT: 300 ms, ACK hold: 200 ms

Flags: passive open, nagle, gen tcbs

Datagrams (max data segment is 1460 bytes):

Revd: 89 (out of order: 0), with data: 63, total data bytes: 1311

Sent: 111 (retransmit: 0, fastretransmit: 0), with data: 64, total data bytes:
1465

BGP neighbor is 172.16.7.2, remote AS 100, internal link
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BGP version 4, remote router ID 172.16.3.1
BGP state = Established, up for 00:57:41

Last read 00:00:40, hold time is 180, keepalive interval is 60 seconds
Neighbor capabilities:

Route refresh: advertised and received (new)

Address family IPv4 Unicast: advertised and received
Received 64 messages,

Sent 64 messages,

0 notifications,

0 notifications, 0 in queue

0 in queue

Default minimum time between advertisement runs is 5 seconds

For address family: IPv4 Unicast

BGP table version 15, neighbor version 15
Index 3, Offset 0, Mask 0x8

Route refresh request: received 0,

sent 0

6 accepted prefixes consume 240 bytes

Prefix advertised 7,

suppressed 0, withdrawn 0

Connections established 1; dropped 0

Last reset never

Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.4.2, Local port: 11006
Foreign host: 172.16.7.2, Foreign port: 179

Enqueued packets for retransmit: 0, input: 0 mis—ordered: 0 (0 bytes)

Event Timers (current time is O0x3B8F78) :

Timer
Retrans
TimeWait
AckHold
SendWnd
KeepAlive
GiveUp
PmtuAger
DeadWait

iss: 645595783
irs: 1969624055

SRTT: 300 ms, RTTO: 303 ms,

Starts Wakeups
62 0
0 0
63 34
0 0
0 0
0 0
0 0
0 0
snduna: 645597158
revnxt:

1969625422 rcvwnd:

Next
0x0
0x0
0x0
0x0
0x0
0x0
0x0
0x0

sndnxt:

RTV: 3 ms, KRTT: O ms

minRTT: 36 ms, maxRTT: 300 ms, ACK hold: 200 ms

15

645597158
16118 delrcvwnd:

sndwnd:
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Flags: higher precedence, nagle

Datagrams (max data segment is 536 bytes):
Revd: 93 (out of order: 0), with data: 63, total data bytes: 1366

Sent: 99 (retransmit: 0, fastretransmit: 0), with data: 61, total data bytes:
374

BGP neighbor is 172.16.16.1, remote AS 300, external link
BGP version 4, remote router ID 192.168.2.1
BGP state = Established, up for 01:04:10
Last read 00:00:10, hold time is 180, keepalive interval is 60 seconds
Neighbor capabilities:
Route refresh: advertised and received (new)
Address family IPv4 Unicast: advertised and received
Received 69 messages, 0 notifications, 0 in queue
Sent 74 messages, 0 notifications, 0 in queue

Default minimum time between advertisement runs is 30 seconds

For address family: IPv4 Unicast

BGP table version 15, neighbor version 15
Index 4, Offset 0, Mask 0x10

Route refresh request: received 0, sent 0
1 accepted prefixes consume 40 bytes

Prefix advertised 12, suppressed 0, withdrawn 1

Connections established 1; dropped 0

Last reset never
Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.16.2, Local port: 179
Foreign host: 172.16.16.1, Foreign port: 11000

Enqueued packets for retransmit: 0, input: 0 mis—ordered: 0 (0 bytes)

Event Timers (current time is 0x3B9D24) :

Timer Starts Wakeups Next
Retrans 75 0 0x0
TimeWait 0 0 0x0
AckHold 69 23 0x0
SendWnd 0 0 0x0
KeepAlive 0 0 0x0
GivelUp 0 0 0x0
PmtuAger 0 0 0x0
DeadWait 0 0 0x0
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iss: 4227790013 snduna: 4227791628 sndnxt: 4227791628 sndwnd: 16232
irs: 1142621887 rcvnxt: 1142623258 rcvwnd: 15014 delrcvwnd: 1370

SRTT: 300 ms, RTTO: 303 ms, RTV: 3 ms, KRTT: O ms
minRTT: 16 ms, maxRTT: 300 ms, ACK hold: 200 ms

Flags: passive open, nagle, gen tcbs

Datagrams (max data segment is 1460 bytes) :

Revd: 124 (out of order: 0), with data: 69, total data bytes: 1370

Sent: 98 (retransmit: 0, fastretransmit: 0), with data: 74, total dat
a bytes: 1614

3) B h#%AS100-C  TOP

® show ip route

AS100-C#show ip route

Codes: C - connected, S - static, | - IGRP, 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, E - EGP
i -IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - I1S-IS inter area
* - candidate default, U - per-user static route, 0 - ODR
P - periodic downloaded static route

Gateway of last resort is not set

172.16.0.0/24 is subnetted, 9 subnets
172.16.16.0 [120/1] via 172.16.4.2, 00:00:03, Serial2
172.16.4.0 is directly connected, Serial2
172.16.5.0 [120/1] via 172.16.4.2, 00:00:03, Serial2
172.16.6.0 [120/1] via 172.16.7.2, 00:00:08, Serial0
172.16.7.0 is directly connected, Serial0
172.16.0.0 [120/1] via 172.16.7.2, 00:00:08, Serial0
172.16.1.0 is directly connected, Loopback0
172.16.2.0 [120/1] via 172.16.4.2, 00:00:03, Serial2
172.16.3.0 [120/1] via 172.16.7.2, 00:00:08, Serial0
10.0.0.0/24 is subnetted, 1 subnets
10.10.1.0 [200/0] via 172.16.5.1, 00:01:29
B 192.168.2.0/24 [200/0] via 172.16.16.1, 00:01:29

O 0T O VO XV IOVO D

(09)

® show ip bgp TOP
AS100-C#show ip bgp
BGP table version is 15, local router ID is 172.16.1.1
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Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*i10.10.1.0/24 172.16.6.1 0 100 0200i
*>i 172.16.5.1 0 100 0200 i
*>j172.16.0.0/24 172.16.7.2 0 100 Oi
*>172.16.1.0/24 0.0.0.0 0 32768 i
*>j172.16.2.0/24 172.16.4.2 0 100 0i
*>j172.16.3.0/24 172.16.7.2 0 100 Oi
*i172.16.4.0/24 172.16.4.2 0 100 Oi
% 0.0.0.0 0 32768 i
*>i172.16.5.0/24 172.16.4.2 0 100 Oi
*>j172.16.6.0/24 172.16.7.2 0 100 Oi
*i172.16.7.0/24 172.16.7.2 0 100 Oi
> 0.0.0.0 0 32768 i
*>i172.16.16.0/24  172.16.4.2 0 100 Oi
*>i192.168.2.0 172.16.16.1 0 100 0300

AS100-C#

® show ip bgp neighbors TOP
RouterC# sh ip bgp neighbors

BGP neighbor is 172.16.4.2, remote AS 100, internal link
BGP version 4, remote router ID 172.16.2.1
BGP state = Established, up for 00:59:24
Last read 00:00:24, hold time is 180, keepalive interval is 60 seconds
Neighbor capabilities:
Route refresh: advertised and received (new)
Address family IPv4 Unicast: advertised and received
Received 66 messages, 0 notifications, 0 in queue
Sent 64 messages, 0 notifications, 0 in queue

Default minimum time between advertisement runs is 5 seconds

For address family: IPv4 Unicast

BGP table version 11, neighbor version 11
Index 1, Offset 0, Mask 0x2

Route refresh request: received 0, sent 0
7 accepted prefixes consume 280 bytes

Prefix advertised 3, suppressed 0, withdrawn 0

Connections established 1; dropped 0

Last reset never
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Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.4.1, Local port: 11001
Foreign host: 172.16.4.2, Foreign port: 179

Enqueued packets for retransmit: 0, input: 0 mis—ordered: 0 (0 bytes)

Event Timers (current time is 0x36F480) :

Timer Starts Wakeups Next
Retrans 65 0 0x0
TimeWait 0 0 0x0
AckHold 62 60 0x0
SendWnd 0 0 0x0
KeepAlive 0 0 0x0
GivelUp 0 0 0x0
PmtuAger 0 0 0x0
DeadWait 0 0 0x0

iss: 3753617846 snduna: 3753619133 sndnxt: 3753619133 sndwnd: 15098
irs: 3399002934 rcvnxt: 3399004347 rcvwnd: 14972 delrcvwnd: 1412

SRTT: 300 ms, RTTO: 303 ms, RTV: 3 ms, KRTT: O ms
minRTT: 16 ms, maxRTT: 300 ms, ACK hold: 200 ms

Flags: higher precedence, nagle

Datagrams (max data segment is 1460 bytes) :

Revd: 77 (out of order: 0), with data: 62, total data bytes: 1412

Sent: 126 (retransmit: 0, fastretransmit: 0), with data: 64, total data bytes:
1286

BGP neighbor is 172.16.7.2, remote AS 100, internal link
BGP version 4, remote router ID 172.16.3.1
BGP state = Established, up for 00:59:27
Last read 00:00:27, hold time is 180, keepalive interval is 60 seconds
Neighbor capabilities:
Route refresh: advertised and received (new)
Address family IPv4 Unicast: advertised and received
Received 66 messages, 0 notifications, 0 in queue

Sent 64 messages, 0 notifications, 0 in queue
Default minimum time between advertisement runs is 5 seconds
For address family: IPv4 Unicast

BGP table version 11, neighbor version 11
Index 2, Offset 0, Mask 0x4
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Route refresh request: received 0, sent 0
6 accepted prefixes consume 240 bytes

Prefix advertised 3, suppressed 0, withdrawn 0

Connections established 1; dropped 0

Last reset never
Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.7.1, Local port: 11000
Foreign host: 172.16.7.2, Foreign port: 179

Enqueued packets for retransmit: 0, input: 0 mis—ordered: 0 (0 bytes)

Event Timers (current time is 0x3700D8) :

Timer Starts Wakeups Next
Retrans 65 0 0x0
TimeWait 0 0 0x0
AckHold 65 43 0x0
SendWnd 0 0 0x0
KeepAlive 0 0 0x0
GivelUp 0 0 0x0
PmtuAger 0 0 0x0
DeadWait 0 0 0x0

iss: 1895390095 snduna: 1895391382 sndnxt: 1895391382 sndwnd: 15098
irs: 1847910868 rcvnxt: 1847912273 rcvwnd: 14980 delrcvwnd: 1404

SRTT: 300 ms, RTTO: 303 ms, RTV: 3 ms, KRTT: O ms
minRTT: 16 ms, maxRTT: 300 ms, ACK hold: 200 ms

Flags: higher precedence, nagle

Datagrams (max data segment is 1460 bytes):

Revd: 89 (out of order: 0), with data: 65, total data bytes: 1404

Sent: 109 (retransmit: 0, fastretransmit: 0), with data: 64, total data bytes:
1286

4) BEH#$AS100-D TOP

® show ip route

AS100-D#sho ip route

Codes: C - connected, S - static, | - IGRP, 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, E - EGP
i -1S-1S, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, 0 - ODR
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P - periodic downloaded static route

Gateway of last resort is not set

172.16.0.0/24 is subnetted, 9 subnets
172.16.16.0 [120/2] via 172.16.7.1, 00:00:16, Serial0/0
172.16.4.0 [120/1] via 172.16.7.1, 00:00:16, Serial0/0
172.16.5.0 [120/2] via 172.16.7.1, 00:00:16, Serial0/0
172.16.6.0 is directly connected, Serial0/1
172.16.7.0 is directly connected, Serial0/0
172.16.0.0 is directly connected, Loopback0
172.16.1.0 [120/1] via 172.16.7.1, 00:00:16, Serial0/0
172.16.2.0 [120/2] via 172.16.7.1, 00:00:16, Serial0/0
172.16.3.0 is directly connected, Loopbackl
10.0.0.0/24 is subnetted, 1 subnets
10.10.1.0 [20/0] via 172.16.6.1, 00:02:31
192.168.2.0/24 [200/0] via 172.16.16.1, 00:02:36

O X VOO0 X0

o

® show ip bgp

ToP

AS100-D#show ip bgp
BGP table version is 14, local router ID is 172.16.3.1
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal

Origin codes: i - IGP, e - EGP, ? - incomplete

Network
*>10.10.1.0/24
*j
*>172.16.0.0/24
*>i172.16.1.0/24
*>)172.16.2.0/24
*>172.16.3.0/24
*172.16.4.0/24
*>j
* 172.16.5.0/24
*>j
*>172.16.6.0/24
*
*>172.16.7.0/24
*j
*>)172.16.16.0/24
*>{192.168.2.0
AS100-D#

® show ip bgp neighbors

Next Hop
172.16.6.1
172.16.5.1
0.0.0.0
172.16.7.1
172.16.4.2
0.0.0.0
172.16.4.2
172.16.7.1
172.16.6.1
172.16.4.2
0.0.0.0
172.16.6.1
0.0.0.0
172.16.7.1
172.16.4.2
172.16.16.1

TOP

Metric LocPrf Weight Path

0 0200i
0 100 0200i
0 32768 i
0 100 Oi
0 100 Oi
0 32768 i
0 100 Oi
0 100 Oi
0 0200i
0 100 Oi
0 32768 i
0 0200i
0 32768 i
0 100 Oi
0 100 Oi
0 100 0300i
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RouterD#sh ip bgp neighbors
BGP neighbor is 172.16.4.2, remote AS 100, internal link
BGP version 4, remote router ID 172.16.2.1
BGP state = Established, up for 01:01:20
Last read 00:00:20, hold time is 180, keepalive interval is 60 seconds
Neighbor capabilities:
Route refresh: advertised and received (new)
Address family IPv4 Unicast: advertised and received
Received 68 messages, 0 notifications, 0 in queue
Sent 68 messages, 0 notifications, 0 in queue

Default minimum time between advertisement runs is 5 seconds

For address family: IPv4 Unicast

BGP table version 14, neighbor version 14
Index 1, Offset 0, Mask 0x2

Route refresh request: received 0, sent 0
7 accepted prefixes consume 280 bytes

Prefix advertised 6, suppressed 0, withdrawn 0

Connections established 1; dropped 0

Last reset never
Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.7.2, Local port: 179
Foreign host: 172.16.4.2, Foreign port: 11006

Enqueued packets for retransmit: 0, input: 0 mis—ordered: 0 (0 bytes)

Event Timers (current time is 0x386BA4) :

Timer Starts Wakeups Next
Retrans 68 0 0x0
TimeWait 0 0 0x0
AckHold 65 30 0x0
SendWnd 0 0 0x0
KeepAlive 0 0 0x0
GivelUp 0 0 0x0
PmtuAger 0 0 0x0
DeadWait 0 0 0x0

iss: 1969624055 snduna: 1969625498 sndnxt: 1969625498 sndwnd: 16042
irs: 645595783 rcvnxt: 645597234 rcvwnd: 16023 delrcvwnd: 361

SRTT: 300 ms, RTTO: 303 ms, RTV: 3 ms, KRTT: O ms

minRTT: 32 ms, maxRTT: 300 ms, ACK hold: 200 ms

Flags: passive open, nagle, gen tcbs
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Datagrams (max data segment is 536 bytes):

Revd: 107 (out of order: 0), with data: 65, total data bytes: 1450

Sent: 100 (retransmit: 0, fastretransmit: 0), with data: 67, total data bytes:
1442

BGP neighbor is 172.16.6.1, remote AS 200, external link
BGP version 4, remote router ID 10.10.2.1
BGP state = Established, up for 01:00:42
Last read 00:00:42, hold time is 180, keepalive interval is 60 seconds
Neighbor capabilities:
Route refresh: advertised and received (new)
Address family IPv4 Unicast: advertised and received
Received 69 messages, 0 notifications, 0 in queue
Sent 68 messages, 0 notifications, 0 in queue

Default minimum time between advertisement runs is 30 seconds

For address family: IPv4 Unicast

BGP table version 14, neighbor version 14
Index 2, Offset 0, Mask 0x4

Route refresh request: received 0, sent 0
3 accepted prefixes consume 120 bytes

Prefix advertised 11, suppressed 0, withdrawn 0

Connections established 1; dropped 0

Last reset never
Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.6.2, Local port: 11000
Foreign host: 172.16.6.1, Foreign port: 179

Enqueued packets for retransmit: 0, input: 0 mis-ordered: 0 (0 bytes)

Event Timers (current time is 0x387744) :

Timer Starts Wakeups Next
Retrans 67 1 0x0
TimeWait 0 0 0x0
AckHold 64 21 0x0
SendWnd 0 0 0x0
KeepAlive 0 0 0x0
GivelUp 0 0 0x0
PmtuAger 0 0 0x0
DeadWait 0 0 0x0

iss: 180027161 snduna: 180028628 sndnxt: 180028628 sndwnd: 16384
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irs: 2740737216 rcvnxt: 2740738725 rcvwnd: 16346 delrcvwnd: 38

SRTT: 300 ms, RTTO: 303 ms, RTV: 3 ms, KRTT: O ms
minRTT: 0 ms, maxRTT: 300 ms, ACK hold: 200 ms

Flags: higher precedence, nagle

Datagrams (max data segment is 1460 bytes) :

Revd: 111 (out of order: 0), with data: 64, total data bytes: 1508

Sent: 89 (retransmit: 1, fastretransmit: 0), with data: 65, total data bytes:
466

BGP neighbor is 172.16.7.1, remote AS 100, internal link
BGP version 4, remote router ID 172.16.1.1
BGP state = Established, up for 01:01:09
Last read 00:00:09, hold time is 180, keepalive interval is 60 seconds
Neighbor capabilities:
Route refresh: advertised and received (new)
Address family IPv4 Unicast: advertised and received
Received 66 messages, 0 notifications, 0 in queue
Sent 68 messages, 0 notifications, 0 in queue
Default minimum time between advertisement runs is 5 seconds
For address family: IPv4 Unicast
BGP table version 14, neighbor version 14
Index 3, Offset 0, Mask 0x8
Route refresh request: received 0, sent 0
3 accepted prefixes consume 120 bytes

Prefix advertised 6, suppressed 0, withdrawn 0

Connections established 1; dropped 0

Last reset never
Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Local host: 172.16.7.2, Local port: 179
Foreign host: 172.16.7.1, Foreign port: 11000

Enqueued packets for retransmit: 0, input: 0 mis—ordered: 0 (0 bytes)

Event Timers (current time is 0x3884A4) :

Timer Starts Wakeups Next
Retrans 68 0 0x0
TimeWait 0 0 0x0
AckHold 66 23 0x0
SendWnd 0 0 0x0
KeepAlive 0 0 0x0
GivelUp 0 0 0x0
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PmtuAger 0 0 0x0
DeadWait 0 0 0x0

iss: 1847910868 snduna: 1847912311 sndnxt: 1847912311 sndwnd: 14942
irs: 1895390095 rcvnxt: 1895391420 rcvwnd: 15060 delrcvwnd: 1324

SRTT: 300 ms, RTTO: 303 ms, RTV: 3 ms, KRTT: O ms
minRTT: 16 ms, maxRTT: 300 ms, ACK hold: 200 ms

Flags: passive open, nagle, gen tcbs

Datagrams (max data segment is 1460 bytes):
Revd: 113 (out of order: 0), with data: 66, total data bytes: 1324

Sent: 91 (retransmit: 0, fastretransmit: 0), with data: 67, total data bytes:

442

5) B&h#%AS300-E TOP

® show ip bgp

as300-E#show ip route

Codes: C - connected, S - static, | - IGRP, 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, E - EGP
i -1S-1S, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-1S inter area
* - candidate default, U - per-user static route, 0 - ODR
P - periodic downloaded static route

Gateway of last resort is not set

172.16.0.0/24 is subnetted, 9 subnets
172.16.16.0 is directly connected, Ethernet0
172.16.4.0 [20/0] via 172.16.16.2, 00:14:04
172.16.5.0 [20/0] via 172.16.16.2, 00:14:04
172.16.6.0 [20/0] via 172.16.16.2, 00:14:04
172.16.7.0 [20/0] via 172.16.16.2, 00:14:04
172.16.0.0 [20/0] via 172.16.16.2, 00:06:05
172.16.1.0 [20/0] via 172.16.16.2, 00:14:04
172.16.2.0 [20/0] via 172.16.16.2, 00:14:04
172.16.3.0 [20/0] via 172.16.16.2, 00:06:06

10.0.0.0/24 is subnetted, 1 subnets
10.10.1.0 [20/0] via 172.16.16.2, 00:14:04

C 192.168.2.0/24 is directly connected, Loopbackl

W W W WmWWmW®TmO

(09)

® show ip bgp TOP
as300-E#show ip bgp
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BGP table version is 37, local router ID is 192.168.1.1
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.10.1.0/24 172.16.16.2 0100200
*>172.16.0.0/24 172.16.16.2 0100 i
*>172.16.1.0/24 172.16.16.2 0100 i
*>172.16.2.0/24 172.16.16.2 0 0100 i
*>172.16.3.0/24 172.16.16.2 0100 i
*>172.16.4.0/24 172.16.16.2 0 0100
*>172.16.5.0/24 172.16.16.2 0 0100 i
*>172.16.6.0/24 172.16.16.2 0100200
*>172.16.7.0/24 172.16.16.2 0100 i
* 172.16.16.0/24  172.16.16.2 0 0100i
> 0.0.0.0 0 32768 i
*>192.168.2.0 0.0.0.0 0 32768 i
as300-E#

—. BGP FH®

1. BGP [ X
£ BGP pilp, XFF4bF[F—A~HiA RGN BGP gy, W8 A FIB. ik A
7] B3 ST HAN H M B % e R, B BB JE e BE A O IGP RP R, &
IGP i Hi5 B E T BIA 1% H M B i i (s 8. WikE, B et A K4 E M IBGP
B B SEBTE B4 EBGP 4L s AU, A4y EBGP. Xl 2 TiEMIE S, Rl
J& IBGP 5 IGP Z [A] 4[] 6

2. K] AS200-A L) 172.16.5.1 ¥, 7E AS100-B,AS100-C,AS100-D — & i th#s I3 8))
BGP [, BLEA:

AS100-B(config)#router bgp 100

AS100-B(config-router)#synchronization

JAshFPE, AT LAIE R AS200-A 2431 192.168.2.0 MELH) BGP {55, AS300-E
2 A% 10.10.1.0, 10.10.2.0 MBS S BGP %24 -

1) B HAFAS200-A TOP
® show ip route
As200-A#show ip bgp
BGP table version is 17, local router ID is 10.10.2.1
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.10.1.0/24 0.0.0.0 0 32768 i
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*>10.10.2.0/24 0.0.0.0 0 32768 i

*>172.16.0.0/24 172.16.6.2 0 0100
*>172.16.2.0/24 172.16.6.2 0100
*>172.16.3.0/24 172.16.6.2 0 0100
*>172.16.4.0/24 172.16.6.2 0100
* 172.16.6.0/24 172.16.6.2 0 0100i
*> 0.0.0.0 0 32768 i

*>172.16.7.0/24 172.16.6.2 0 0100i
*>172.16.16.0/24  172.16.6.2 0100

® show ip bgp TOP

AS200 AHshow ip bgp

BGP table version is 24, local router ID is 10.10.2.1

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal
Origin codes: i — IGP, e - EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*> 10.10. 1. 0/24 0.0.0.0 0 32768 i
x> 10. 10. 2. 0/24 0.0.0.0 0 32768 i
*> 172.16.0.0/24  172.16. 6. 2 0 0 100 i
> 172 8891..0,/220 w1 T28lENE0 0 100 i
*> 172.16.2.0/24  172.16. 6. 2 0 100 i
*> 172.16.3.0/24  172.16. 6. 2 0 0 100 i
*> 172.16.4.0/24  172.16. 6. 2 0 100 i
*> 172.16.6.0/24  172.16.6.2 0 0 100 i
*> 172.16.7.0/24  172.16. 6. 2 0 0 100 i
#5172, 16516. 0/24 WEIRIEE 672 0 100 i
2) BEHA$AS100-B TOP

7E % 75 AS100-B L& 1] LIFE 2 10.10.1.0/24 A1 10.10.2.0/24 M EL [T

® show ip bgp
as100-B#show ip bgp
BGP table version is 11, local router ID is 172.16.2.1
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*i10.10.1.0/24 172.16.6.1 0 100 0200i
*i10.10.2.0/24 172.16.6.1 0 100 0200
*>i172.16.0.0/24 172.16.7.2 0 100 Oi
*>172.16.0.0/22 0.0.0.0 32768 i
*>i172.16.1.0/24 172.16.4.1 0 100 Oi
*>172.16.2.0/24 0.0.0.0 0 32768 i
*>i172.16.3.0/24 172.16.7.2 0 100 Oi
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*>172.16.4.0/24 0.0.0.0 0 32768 i
*>j172.16.6.0/24 172.16.7.2 0 100 Oi
*>i172.16.7.0/24 172.16.7.2 0 100 Oi

* 172.16.16.0/24  172.16.16.1 0 0300i
*> 0.0.0.0 0 32768 i
*>192.168.2.0 172.16.16.1 0 0300i

as100-B#

3) B h#¥AS100-C  TOP
AS100-C#show ip bgp
BGP table version is 70, local router ID is 172.16.1.1
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*i10.10.1.0/24 172.16.6.1 0 100 0200i
*i10.10.2.0/24 172.16.6.1 0 100 0200i
*>i172.16.0.0/24 172.16.7.2 0 100 Oi
*i172.16.0.0/22 172.16.4.2 100 Oi
*>172.16.1.0/24 0.0.0.0 0 32768 i
*>i172.16.2.0/24 172.16.4.2 0 100 Oi
*>i172.16.3.0/24 172.16.7.2 0 100 Oi
*i172.16.4.0/24 172.16.4.2 0 100 Oi
*> 0.0.0.0 0 32768 i
*>i172.16.6.0/24 172.16.7.2 0 100 Oi
*172.16.7.0/24 172.16.7.2 0 100 0i
*> 0.0.0.0 0 32768 i
*>j172.16.16.0/24  172.16.4.2 0 100 Oi
*i192.168.2.0 172.16.16.1 0 100 0300i

4) B h28AS100-D  TOP

AS100-Di#show ip bgp

BGP table version is 12, local router ID is 172.16.3.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.10.1.0/24 172.16.6.1 0 0200
*>10.10.2.0/24 172.16.6.1 0 0200
*>172.16.0.0/24 0.0.0.0 0 32768 i
*i172.16.0.0/22 172.16.4.2 100 Oi
*>i172.16.1.0/24 172.16.7.1 0 100 Oi
*>i172.16.2.0/24 172.16.4.2 0 100 Oi
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*>172.16.3.0/24  0.0.0.0 0 32768 i
*>i172.16.4.0/24  172.16.4.2 0 100 0i
*>172.16.6.0/24  0.0.0.0 0 32768 i

* 172.16.6.1 0 0200i
*>172.16.7.0/24  0.0.0.0 0 32768 i
*>i172.16.16.0/24  172.16.4.2 0. il 0i
*192.168.2.0 172.16.16.1 o ' 100 0300i
AS100-D#

5) BKHARAS300—E TOP

FEH B 8% AS300—E _EFAE] 10.10.1.0/24 A 10.10.2.0/24 BB
as300-E#show ip bgp

BGP table version is 18, local router ID is 192.168.2.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>172.16.0.0/24 172.16.16.2 0100
*>172.16.0.0/22 172.16.16.2 0100
*>172.16.2.0/24 172.16.16.2 0 0100
*>172.16.3.0/24 172.16.16.2 0100
*>172.16.4.0/24 172.16.16.2 0 0100
*>172.16.6.0/24 172.16.16.2 0100
*>172.16.7.0/24 172.16.16.2 0100
* 172.16.16.0/24  172.16.16.2 0 0100i
*> 0.0.0.0 0 32768 i
*>192.168.2.0 0.0.0.0 0 32768 i
as300-E#

3. [ R
FEJR MGG, AT LB AT BGP KA A KAl £ 1GP K 5 i [/ 257 SR A il AL

#£ AS100-B 5 AS100-D |- '
router rip
version 2
redistribute bgp 100 metric 2
network 172.16.0.0

Wi J AT LAE ) AS200-A 5 AS300-E ESF TR IS A H, 25 h:
® [HHAFAS200-A TOP
AS200-A#show ip route
Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
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E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - I1S-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - I1S-IS inter area
* - candidate default, U - per-user static route, 0 - ODR

P - periodic downloaded static route

Gateway of last resort is not set

172.16.0.0/16 is variably subnetted, 8 subnets, 2 masks
172.16.16.0/24 [20/0] via 172.16.6.2, 00:17:41
172.16.4.0/24 [20/0] via 172.16.6.2, 00:17:41
172.16.6.0/24 is directly connected, Serial0/1
172.16.7.0/24 [20/0] via 172.16.6.2, 00:22:08
172.16.0.0/22 [20/0] via 172.16.6.2, 00:09:12
172.16.0.0/24 [20/0] via 172.16.6.2, 00:22:08
172.16.2.0/24 [20/0] via 172.16.6.2, 00:17:41
172.16.3.0/24 [20/0] via 172.16.6.2, 00:22:08

10.0.0.0/24 is subnetted, 2 subnets
10.10.1.0 is directly connected, Loopbackl
10.10.2.0 is directly connected, Loopback3

192.168.2.0/24 [20/0] via 172.16.6.2, 00:09:12

0 W@ O W™

m OO0

AS200-A#show ip bgp

BGP table version is 19, local router ID is 10.10.2.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.10.1.0/24 0.0.0.0 0 32768 i
*>10.10.2.0/24 0.0.0.0 0 32768 i
*>172.16.0.0/24 172.16.6.2 0 0100 i
*>172.16.0.0/22 172.16.6.2 0100
*>172.16.2.0/24 172.16.6.2 0100 i
*>172.16.3.0/24 172.16.6.2 0 0100
*>172.16.4.0/24 172.16.6.2 0100 i
* 172.16.6.0/24 172.16.6.2 0 0100i
> 0.0.0.0 0 32768 i
*>172.16.7.0/24 172.16.6.2 0 0100 i
*>172.16.16.0/24 172.16.6.2 0100
*>192.168.2.0 172.16.6.2 0100 300
As200-A#

® JXHZFASI00—B TOP
as100-B#show ip bgp
BGP table version is 11, local router ID is 172.16.2.1
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Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*i10.10.1.0/24 172.16.6.1 0 100 0200i
*110.10.2.0/24 172.16.6.1 0 100 0200i
*>j172.16.0.0/24 172.16.7.2 0 100 Oi
*>172.16.0.0/22 0.0.0.0 32768 i
*>i172.16.1.0/24 172.16.4.1 0 100 Oi
*>172.16.2.0/24 0.0.0.0 0 32768 i
*>j172.16.3.0/24 172.16.7.2 0 100 Oi
*>172.16.4.0/24 0.0.0.0 0 32768 i
*>i172.16.6.0/24 172.16.7.2 0 100 Oi
*>i172.16.7.0/24 172.16.7.2 0 100 Oi
* 172.16.16.0/24 172.16.16.1 0 0300i
> 0.0.0.0 0 32768 i
*>192.168.2.0 172.16.16.1 0 0300 I

® [HHAFASI00—C TOP

AS100-C#show ip route

Codes: C - connected, S - static, | - IGRP, 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, 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, 0 - ODR
P - periodic downloaded static route

Gateway of last resort is not set

172.16.0.0/16 is variably subnetted, 9 subnets, 2 masks
R 172.16.16.0/24 [120/1] via 172.16.4.2, 00:00:10, Serial2
C 172.16.4.0/24 is directly connected, Serial2
R 172.16.6.0/24 [120/1] via 172.16.7.2, 00:00:15, Serial0
C 172.16.7.0/24 is directly connected, Serial0
R 172.16.0.0/22 [120/2] via 172.16.4.2, 00:00:10, Serial2
R 172.16.0.0/24 [120/1] via 172.16.7.2, 00:00:15, Serial0
C 172.16.1.0/24 is directly connected, LoopbackO
R 172.16.2.0/24 [120/1] via 172.16.4.2, 00:00:10, Serial2
R 172.16.3.0/24 [120/1] via 172.16.7.2, 00:00:15, Serial0
R 10.0.0.0/8 [120/2] via 172.16.7.2, 00:00:15, Serial0
R 192.168.2.0/24 [120/2] via 172.16.4.2, 00:00:10, Serial2
AS100-C#show ip bgp
BGP table version is 72, local router ID is 172.16.1.1
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Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*110.10.1.0/24 172.16.6.1 0 100 0200i
*1i10.10.2.0/24 172.16.6.1 0 100 0200i
*>j172.16.0.0/24 172.16.7.2 0 100 Oi
*>i172.16.0.0/22 172.16.4.2 100 Oi
*>172.16.1.0/24 0.0.0.0 0 32768 i
*>i172.16.2.0/24 172.16.4.2 0 100 Oi
*>j172.16.3.0/24 172.16.7.2 0 100 Oi
*i172.16.4.0/24 172.16.4.2 0 100 Oi
= 0.0.0.0 0 32768 i
*>j172.16.6.0/24 172.16.7.2 0 100 Oi
*i172.16.7.0/24 172.16.7.2 0 100 Oi
> 0.0.0.0 0 32768 i
*>i172.16.16.0/24  172.16.4.2 0 100 Oi
*>i192.168.2.0 172.16.16.1 0 100 0300 i
AS100-C#

® [HHAFASI00—D TOP

AS100-D#show ip route

Codes: C - connected, S - static, | - IGRP, 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, E - EGP
i - IS-1S, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, 0 - ODR
P - periodic downloaded static route

Gateway of last resort is not set

172.16.0.0/16 is variably subnetted, 9 subnets, 2 masks
172.16.16.0/24 [120/2] via 172.16.7.1, 00:00:07, Serial0/0
172.16.4.0/24 [120/1] via 172.16.7.1, 00:00:07, Serial0/0
172.16.6.0/24 is directly connected, Serial0/1
172.16.7.0/24 is directly connected, Serial0/0
172.16.0.0/22 [120/3] via 172.16.7.1, 00:00:07, Serial0/0
172.16.0.0/24 is directly connected, LoopbackO
172.16.1.0/24 [120/1] via 172.16.7.1, 00:00:07, Serial0/0
172.16.2.0/24 [120/2] via 172.16.7.1, 00:00:07, Serial0/0
172.16.3.0/24 is directly connected, Loopbackl

10.0.0.0/24 is subnetted, 2 subnets

O XV VO VOO XVD
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B 10.10.1.0 [20/0] via 172.16.6.1, 00:22:01
B 10.10.2.0 [20/0] via 172.16.6.1, 00:22:01
R 192.168.2.0/24 [120/3] via 172.16.7.1, 00

AS100-D#show ip bgp

BGP table version is 14, local router ID is 172.16.3.1
Status codes: s suppressed, d damped, h history, * valid, >
Origin codes: i - IGP, e - EGP, ? - incomplete

:00:12, Serial0/0

best, i - internal

Network Next Hop Metric LocPrf Weight Path
*>10.10.1.0/24 172.16.6.1 0 0200i
*>10.10.2.0/24 172.16.6.1 0 0200i
*>172.16.0.0/24 0.0.0.0 0 32768 i
*>j172.16.0.0/22 172.16.4.2 100 Oi
*>i172.16.1.0/24 172.16.7.1 0 100 Oi
*>i172.16.2.0/24 172.16.4.2 0 100 Oi
*>172.16.3.0/24 0.0.0.0 0 32768 i
*>j172.16.4.0/24 172.16.4.2 0 100 0i
*>172.16.6.0/24 0.0.0.0 0 32768 i
P 172.16.6.1 0 0200i
*>172.16.7.0/24 0.0.0.0 32768 i
*>i172.16.16.0/24  172.16.4.2 0 100 Oi
*>i192.168.2.0 172.16.16.1 0 100 0300i
AS100-D#

5) EEHA$AS300—E TOP

as300-E#show ip route

Codes: C - connected, S - static, | - IGRP, 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, E - EGP

i -I1S-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia

- IS-1S inter area

* - candidate default, U - per-user static route, 0 - ODR

P - periodic downloaded static route

Gateway of last resort is not set

172.16.0.0/16 is variably subnetted, 8 subnets, 2 masks

172.16.16.0/24 is directly connected, EthernetO
172.16.4.0/24 [20/0] via 172.16.16.2, 00:20:02
172.16.6.0/24 [20/0] via 172.16.16.2, 00:15:08
172.16.7.0/24 [20/0] via 172.16.16.2, 00:15:08

ovBlvs Blve BN @]
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B 172.16.0.0/24 [20/0] via 172.16.16.2, 00:15:08

B 172.16.0.0/22 [20/0] via 172.16.16.2, 00:20:02

B 172.16.2.0/24 [20/0] via 172.16.16.2, 00:20:02

B 172.16.3.0/24 [20/0] via 172.16.16.2, 00:15:08

C 192.168.2.0/24 is directly connected, Loopbackl

as300-E#show ip bgp

BGP table version is 18, local router ID is 192.168.2.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>172.16.0.0/24 172.16.16.2 0100 i
*>172.16.0.0/22 172.16.16.2 0100 i
*>172.16.2.0/24 172.16.16.2 0 0100 i
*>172.16.3.0/24 172.16.16.2 0100 i
*>172.16.4.0/24 172.16.16.2 0 0100 i
*>172.16.6.0/24 172.16.16.2 0100 i
*>172.16.7.0/24 172.16.16.2 0100
* 172.16.16.0/24  172.16.16.2 0 0100i
*> 0.0.0.0 0 32768 i
*>192.168.2.0 0.0.0.0 0 32768 i
=. EERH RS

1. 2% eh O A% R

TE[F—/> AS 1, %A IBGP 2R ERUSE AR —A™ IBGP &BJ& 24 1 it v B e i 25
TN IBGP 4B)&, BrLAEE A IBGP (M Z @A HECOCR. IR, B IBGP AR )/E )
W2, i LIPS SRR, A TR AR, HCRA T B RS, X h
o BRI bR SO IR GG A ST IBGP SC R B AT, M A 06 B P £ 74 L IOE

2. HHIRAASICE
1) 553 AS100-B A1 AS100-D 2 [A]f) bgp 488 KR EH
AS100-B
router bgp 100
no neighbor 172.16.7.2 remote-as 100

AS100-D
Router bgp 100
No neighbor 172.16.4.2 remote-as 100

BeE m, FRAIGERIL, 7 AS100-B ¥4 172.16.0.0. 172.16.3.0 MEL, £F AS100-D %
hiee b, WA XT 192.168.2.0. 172.16.2.0 M EZ 115 H
o JIRH#FASI00-B TOP
RouterB#sh ip bgp
BGP table version is 7, local router ID is 172.16.2.1
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Status codes: s suppressed, d damped, h history, * valid, > best, i — internal

Origin codes: i — IGP, e — EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*>1172.16.1.0/24 172.16.4. 1 0 100 0 i
*> 172.16.2.0/24 0.0.0.0 0 32768 i
* 1172.16.4.0/24 172.16. 4. 1 0 100 0 i
*) 0.0.0.0 0 32768 i
*>1172.16.7.0/24 172.16. 4. 1 0 100 0%
*> 172.16.16.0/24 0.0.0.0 0 32768 i
*> 192.168. 2.0 172. 16. 16. 1 0 0 300 i
® FHIA¥AS100-D TOP

AS100-D#show ip bgp

BGP table version is 22, local router ID is 172.16.3.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.10.1.0/24 172.16.6.1 0 0200
*>172.16.0.0/24 0.0.0.0 0 32768 i
*>j172.16.1.0/24 172.16.7.1 0 100 Oi
*>172.16.3.0/24 0.0.0.0 0 32768 i
*>i172.16.4.0/24 172.16.7.1 0 100 Oi
*>172.16.5.0/24 172.16.6.1 0 0200 i
*>172.16.6.0/24 0.0.0.0 0 32768 i
* 172.16.6.1 0 0200i
*i172.16.7.0/24 172.16.7.1 0 100 Oi
B 0.0.0.0 0 32768 i
AS100-D#

2) 7E AS100-C it B ¥ i & 53 35«
router bgp 100
no synchronization
bgp log-neighbor-changes
network 172.16.1.0 mask 255.255.255.0
network 172.16.4.0 mask 255.255.255.0
network 172.16.7.0 mask 255.255.255.0
neighbor 172.16.4.2 remote-as 100
neighbor 172.16.4.2 route-reflector-client
neighbor 172.16.7.2 remote-as 100
neighbor 172.16.7.2 route-reflector-client
no auto-summary
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WL B SR A, FRATT SRR AS100-Dy AS100-B 1] LA A F U 45

® FKHAFAS100-B ToP

RouterB#sh ip bgp

BGP table version is 14, local router ID is 172.16.2.1

Status codes: s suppressed, d damped, h history, * valid, > best, i — internal
Origin codes: i — IGP, e - EGP, ? — incomplete

Network Next Hop Metric LocPrf Weight Path
*>1172.16. 0. 0/24 172.16.7. 2 0 100 0%
*>1172.16.1.0/24 172.16. 4.1 0 100 O
*> 172.16. 2.0/24 0.0.0.0 0 32768 i
*>1172.16.3.0/24 172216 S 0 100 0 i
* 1172.16.4.0/24 172.16. 4. 1 0 100 1
*> 0.0.0.0 0 32768 i
*>1172.16.6.0/24 172.16.7. 2 0 100 0 i
*>1172. 16. 7. 0/24 172.16.4. 1 0 100 0 i
*> 172.16.16.0/24 0.0.0.0 0 32768 i
*> 192.168. 2.0 172. 16. 16. 1 0 0 300 i
® FHIA¥AS100-D TOP

AS100-D#show ip bgp

BGP table version is 30, local router ID is 172.16.3.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*i10.10.1.0/24 172.16.5.1 0 100 0200
2= 172.16.6.1 0 0200
*>172.16.0.0/24 0.0.0.0 0 32768 i
*>j172.16.1.0/24 172.16.7.1 0 100 Oi
*>j172.16.2.0/24 172.16.4.2 0 100 Oi
*>172.16.3.0/24 0.0.0.0 0 32768 i
*>i172.16.4.0/24 172.16.7.1 0 100 Oi
*>j172.16.5.0/24 172.16.4.2 0 100 Oi
* 172.16.6.1 0 0200i
*>172.16.6.0/24 0.0.0.0 0 32768 i
* 172.16.6.1 0 0200i
*i172.16.7.0/24 172.16.7.1 0 100 Oi
2> 0.0.0.0 0 32768 i
*>i172.16.16.0/24  172.16.4.2 0 100 Oi
*>i192.168.2.0 172.16.16.1 0 100 0300 i
AS100-D#

M. BEECREH
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1. 7£AS100-B I, FJLAIZR—4 ¥
Be & A -
as100-B(config-router)#aggregate-address 172.16.0.0 255.255.248.0

A LLfEAS300-E L EHI4ER: TOP

as300-E#show ip bgp

BGP table version is 141, local router ID is 192.168.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.10.1.0/24 172.16.16.2 0100200
*>172.16.0.0/24 172.16.16.2 0100 i
*>172.16.0.0/21 172.16.16.2 0100 i
*>172.16.1.0/24 172.16.16.2 0100 i
*>172.16.2.0/24 172.16.16.2 0 0100 i
*>172.16.3.0/24 172.16.16.2 0100 i
*>172.16.4.0/24 172.16.16.2 0 0100
*>172.16.5.0/24 172.16.16.2 0 0100 i
*>172.16.6.0/24 172.16.16.2 0100 i
*>172.16.7.0/24 172.16.16.2 0100 i
* 172.16.16.0/24  172.16.16.2 0 0100i
*> 0.0.0.0 0 32768 i
*>192.168.2.0 0.0.0.0 0 32768 |

2. {EBCEHE, B8R LU summary-only 2%, il bgp B 2% H R R -
as100-B(config-router)#aggregate-address 172.16.0.0 255.255.248.0 summary-only

5 RN (TR AS100-B L/ s RFRIX kK tH 4% HAMHIA K, XA AS300-E A
R HIEE T

as100-B#show ip bgp TOP

BGP table version is 25, local router ID is 172.16.2.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.10.1.0/24 172.16.5.1 0 0200 i
$>i172.16.0.0/24 172.16.7.2 0 100 Oi
*>172.16.0.0/21 0.0.0.0 32768 i
$>i172.16.1.0/24 172.16.4.1 0 100 Oi
s>172.16.2.0/24 0.0.0.0 0 32768 i
$>i172.16.3.0/24 172.16.7.2 0 100 Oi
s> 172.16.4.0/24 0.0.0.0 0 32768 i
Si 172.16.4.1 100 Oi
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§>172.16.5.0/24 0.0.0.0 0 32768 i

S 172.16.5.1 0 0200 i
s 172.16.6.0/24 172.16.5.1 0 0200 i
S>i 172.16.7.2 0 100 Oi
$>i172.16.7.0/24 172.16.4.1 0 100 0i
*>172.16.16.0/24  0.0.0.0 0 32768 i

3 172.16.16.1 0 0300i
*>192.168.2.0 172.16.16.1 0 0300 i
as100-B#

as300-E#sho ip bgp TOP

BGP table version is 153, local router ID is 192.168.1.1
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.10.1.0/24 172.16.16.2 0100200
*>172.16.0.0/21 172.16.16.2 01001
* 172.16.16.0/24  172.16.16.2 0 0100i
*> 0.0.0.0 0 32768 i
*>192.168.2.0 0.0.0.0 0 32768 i
as300-E#

i~ BCE R 885138 (prefix list)
1. HWSIE
7 d {5 By 7 1, BrER AR 5 & A 512 (distribute-list) 4 AH [ 1 D, H AT
AT LAEAE RS e, AT A S s
[ E WP
(config)#ip prefix-list list-name [seq seq-value] permit|deny network/len
[ge ge-valuge][le le-value]

2. (EARSZEH, ¥ AS100-B HER% 172.16.0.0/16 £ 172.16.0.0/24 MBI 4% H 4%
AS300-E, #lirl URJTRTZRAIEE, BARBCE N :
AS100-B
router bgp 100
no synchronization
network 172.16.2.0 mask 255.255.255.0
network 172.16.4.0 mask 255.255.255.0
network 172.16.5.0 mask 255.255.255.0
network 172.16.16.0 mask 255.255.255.0
aggregate-address 172.16.0.0 255.255.252.0
neighbor 172.16.4.1 remote-as 100
neighbor 172.16.5.1 remote-as 200
neighbor 172.16.16.1 remote-as 300
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neighbor 172.16.16.1 prefix-list aaa out
!
ip prefix-list aaa seq 5 deny 172.16.3.0/24

ip prefix-list aaa seq 10 permit 172.16.0.0/16 le 24
!

3. 7EM%H#% AS300-E ERSEIR AR N: (&, %A 10.10.1.0 5 10.10.2.0 #1 172.16.3.0)
as300-E#show ip bgp TOP

BGP table version is 12, local router ID is 192.168.2.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>172.16.0.0/24 172.16.16.2 0100 i
*>172.16.0.0/22 172.16.16.2 0100
*>172.16.1.0/24 172.16.16.2 0100 i
*>172.16.2.0/24 172.16.16.2 0 0100 i
*>172.16.4.0/24 172.16.16.2 0 0100
*>172.16.5.0/24 172.16.16.2 0 0100 i
*>172.16.6.0/24 172.16.16.2 0100
*>172.16.7.0/24 172.16.16.2 0100 i
*>172.16.16.0/24  0.0.0.0 0 32768 i
P 172.16.16.2 0 0100i
*>192.168.2.0 0.0.0.0 0 32768 i
as300-E#

7%y [T Zifz =yt el
1. Community &
Community J& ¥ nT ELLE—41 H (1 09 B = B SEAH [ i % e e P, {HIX 26 H 1R BeA
WEESRAL T[] — AS. ‘B Al LUFI Sk H] BGP {5 S T4l (i i o /5 A X5 4 BGP 15
B, teln: NO_EXPORT AAKRATENE AS, NO_ADV A ATE R A E il (¥ % H 45,
Local_AS AiX/ME AN AS 5 5, MiZ&AmE] AS WHEB, HANZRA R ARM L,
internet A/ RI(E B IXEEEREAIL community JEPE, 48R, AT DAL 10~777

2. Community it &'
1) fid' & 2 1 AS300-E [t bgp %
as300-E#show ip bgp TOP
BGP table version is 15, local router ID is 192.168.2.1
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.10.1.0/24 172.16.16.2 0100200 i
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*>10.10.2.0/24 172.16.16.2 0100200
*>172.16.0.0/24 172.16.16.2 0100
*>172.16.0.0/22 172.16.16.2 0100
*>172.16.1.0/24 172.16.16.2 0100
*>172.16.2.0/24 172.16.16.2 0100
*>172.16.3.0/24 172.16.16.2 0100
*>172.16.4.0/24 172.16.16.2 0100i
*>172.16.5.0/24 172.16.16.2 0100i
*>172.16.6.0/24 172.16.16.2 0100i
*>172.16.7.0/24 172.16.16.2 0100
*>172.16.16.0/24  0.0.0.0 0 32768 i

= 172.16.16.2 0 0100i
*>192.168.2.0 0.0.0.0 0 32768 i

2) T ik 3 AS200 )R T 10.10.1.0 PBHIAE BA &I F] as300 2, FATATLL
7E AS200-A L& NO_EXPORT 24,
7 AS200-A Lt &
router bgp 200
neighbor 172.16.5.2 send-community
neighbor 172.16.5.2 route-map SETCOMMUNITY out
neighbor 172.16.6.2 send-community
|
access-list 1 permit 10.10.1.0 0.0.0.255
!
route-map SETCOMMUNITY permit 10
match ip address 1
set community no-export

|

route-map SETCOMMUNITY permit 20
!

i & J5 7 AS300-E L) bgp A4 : GEE, % 10.10.1.0 MED
as300-E#show ip bgp TOP

BGP table version is 13, local router ID is 192.168.2.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.10.2.0/24 172.16.16.2 0 100 200 i
*>172.16.0.0/24 172.16.16.2 0100 i
*>172.16.0.0/22 172.16.16.2 0100 i
*>172.16.1.0/24 172.16.16.2 0100
*>172.16.2.0/24 172.16.16.2 0100 i
*>172.16.3.0/24 172.16.16.2 0100i
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*>172.16.4.0/24 172.16.16.2 0 0100i

*>172.16.5.0/24 172.16.16.2 0 0100 i
*>172.16.6.0/24 172.16.16.2 01001
*>172.16.7.0/24 172.16.16.2 01001
* 172.16.16.0/24 172.16.16.2 0 0100
%> 0.0.0.0 0 32768 i
*>192.168.2.0 0.0.0.0 0 32768 i
as300-E#

MRt W E AU BB R EECE community, Wi T 2% BGP /5858 T IGP
B, 10.10.1.0 BB AOfs BT k&l il % i %5 AS100-D 1445 AS100-B, 2 )5 AS100-B Fif45y
AS300-E, Mifi AS300-E thr] LA 10.10.1.0 M EI5 . b, AS200-A &% AS100-D
T 10.10.1.0 M B 1 % b {7 B 2445 B NO-EXPORT [f] community J& 1k

-t 22 4T B peer-group
1. Peer-group

AT HA BGP H i, HATAM4BE (IBGP i EBGP 48J%) AL EtE. nILisk
Tt [ P % ph SR s ] AT AR ) R B A e 48 . axX I, At Rl LA peer-group, — kb
BoE &, R HTE (A4 peer-group {458 n AN s d— 48, A2
n £ AH R R ST o

2. Peer-group A&

MRIA BEC B 28 v, FRAT TR LA B FRATT 525644 $h v, AS100-C ¥ #5418 & AS100-B
F1 AS100-D FIHCE & EAHIA, AS200-A [1#/> EBGP 4 f& AS100-B Fil AS100-D tH HAAH
] PO TC AT AR A peer-group SR fii AL HC

EATREE DT
® XHAFAS100-C TOP
7t AS100-C EFCHE, 8 172.16.1.0 W B i A\ 4144 J& 1 NO_ADVERTISE . 534}, AS100-B
F1 AS100-D [F]24 AS100, [F] 4 AS100-C ¥ i S 2 % 1, BB W
router bgp 100
no synchronization
bgp log-neighbor-changes
network 172.16.1.0 mask 255.255.255.0
network 172.16.4.0 mask 255.255.255.0
network 172.16.7.0 mask 255.255.255.0
neighbor LOCAL peer-group
neighbor LOCAL remote-as 100
neighbor LOCAL route-reflector-client
neighbor LOCAL send-community
neighbor LOCAL route-map NOADV out
neighbor 172.16.4.2 peer-group LOCAL
neighbor 172.16.7.2 peer-group LOCAL
no auto-summary
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access-list 2 permit 172.16.1.0 0.0.0.255
!
route-map NOADYV permit 10

match ip address 2

set community no-advertise

® BXHAYAS200-A TOP

AS100-B F11 AS100-D [ /& AS200-A 1] EBGP 4 fitt H.#(#E AS100 L=, 45 4 [ f) community

e E, HLRCEWT:

router bgp 100
no synchronization
bgp log-neighbor-changes
network 172.16.5.0 mask 255.255.255.0
network 172.16.6.0 mask 255.255.255.0
neighbor REMOTE peer-group
neighbor REMOTE remote-as 100
neighbor REMOTE send-community
neighbor REMOTE route-map NOEXPORT out
neighbor 172.16.5.2 peer-group REMOTE
neighbor 172.16.6.2 peer-group REMOTE
no auto-summary

!

access-list 1 permit 10.10.1.0 0.0.0.255

]

route-map NOEXPORT permit 10
match ip address 1
set community no-export

3. siggt R
1E AS200—A FI AS300—E E¥AHX%T 172.16.1.0 MEHI{EE, £ AS300-E H&f
10.10.1.0 M B {5 B . GX HLig ik AS200-A [¥) bgp 7D

® [HHARAS300-E TOP

as300-E#show ip bgp

BGP table version is 11, local router ID is 192.168.2.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>10.10.2.0/24 172.16.16.2 0100200
*>172.16.0.0/22 172.16.16.2 0100i
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*>172.16.2.0/24 172.16.16.2 0 0100i

*>172.16.3.0/24 172.16.16.2 0100i
*>172.16.4.0/24 172.16.16.2 0 0100i
*>172.16.5.0/24 172.16.16.2 0 01001
*>172.16.6.0/24 172.16.16.2 0100200
*>172.16.16.0/24  0.0.0.0 0 32768 i

3 172.16.16.2 0 0100i
*>192.168.2.0 0.0.0.0 0 32768 i
as300-E#

AN EMLRLESR
XA 5 6 M hdia SEIRBC AR, W s,

1. BXH38AS200-A TOP
AS200 A#show run

Building configuration. .

Current configuration : 1531 bytes
!

version 12.2

service timestamps debug uptime
service timestamps log uptime

no service password—encryption
|

hostname AS200 A

!

enable secret 5 $1$WB5E$dzaQmicOPn/NwgfD4Z0o.
enable password cisco

!

memory—size iomem 15

ip subnet-zero

|

!

no ip domain—lookup

!

ip audit notify log

ip audit po max—events 100

ip ssh time-out 120

ip ssh authentication-retries 3

!

crypto mib ipsec flowmib history tunnel size 200

crypto mib ipsec flowmib history failure size 200
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!
|
!
interface Loopback0
ip address 10.10. 1.1 255. 255.255.0
!
interface Loopbackl
ip address 10.10.2.1 255. 255. 255. 0
!
interface BRIO
no ip address
shutdown
!
interface FastEthernet0
ip address 172.16.6.1 255.255.255.0
speed auto
!
interface Serial0
ip address 172.16.5.1 255. 255. 255.0
clockrate 56000
!

interface Seriall

no ip address

shutdown
|

router bgp 200
bgp log—neighbor—changes
network 10.10. 1. 0 mask 255. 255. 255. 0
network 10.10. 2.0 mask 255. 255. 255. 0
network 172.16.5.0 mask 255. 255. 255. 0
network 172.168. 6.0 mask 255.255. 255. 0
neighbor REMOTE peer—group
neighbor REMOTE remote—as 100
neighbor REMOTE send—community
neighbor REMOTE route—-map NOEXPORT out
neighbor 172.16.5.2 peer—group REMOTE
neighbor 172. 16. 6.2 peer—group REMOTE
!
ip classless
no ip http server
ip pim bidir—enable
!
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access—list 1 permit 10.10.1.0 0.0.0. 255
!
route—map NOEXPORT permit 10
match ip address 1

set community no—export

!

!

!

line con 0

line aux 0

line vty 0 4

password cisco

login

|

no scheduler allocate

end

2. B h8$AS100-B TOP

RouterB#show run
Building configuration. .

Current configuration : 1317 bytes
!

version 12.2

service timestamps debug uptime
service timestamps log uptime
no service password—encryption
!

hostname RouterB

!

enable password cisco

!

memory—size iomem 20

ip subnet-zero

!

!

!

ip audit notify log

ip audit po max—events 100

ip ssh time-out 120

ip ssh authentication-retries 3
'
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crypto mib ipsec flowmib history tunnel size 200
crypto mib ipsec flowmib history failure size 200
|

|

!

interface Loopback0

ip address 172.16.2.1 255.255.255.0

!

interface FastEthernet0

no ip address

shutdown

speed auto

!

interface Serial0

ip address 172.16.16.2 255.255. 255. 0
clockrate 56000

!

interface Seriall

ip address 172.16.4.2 255. 255. 255.0

!

interface Serial2

ip address 172.16.5.2 255. 255. 255. 0

!

interface Serial3

no ip address

shutdown

!
router rip

version 2

redistribute bgp 100 metric 2

network 172.16. 0.0

!
router bgp 100

bgp log—neighbor—changes

network 172.16.2.0 mask 255. 255.255.0
network 172.16.4.0 mask 255. 255. 255. 0
network 172.16.5.0 mask 255. 255. 255.0
network 172.16. 16.0 mask 255.255.255.0
neighbor 172.16.4.1 remote—as 100
neighbor 172.16.5.1 remote—as 200
neighbor 172.16.16.1 remote—as 300

!

ip classless

no ip http server
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ip pim bidir—enable
|

|

!

line con 0

line aux 0

line vty 0 4
password cisco
login

!

no scheduler allocate

end

3. B HAAS100-C TOP
RouterC#sho run

Building configuration..

Current configuration : 1395 bytes
!

version 12.2

service timestamps debug uptime
service timestamps log uptime

no service password—encryption

!

hostname RouterC

!

enable password cisco

!

memory—size iomem 15

ip subnet-zero

!

|

!

ip audit notify log

ip audit po max—events 100

ip ssh time-out 120

ip ssh authentication-retries 3

!

crypto mib ipsec flowmib history tunnel size 200
crypto mib ipsec flowmib history failure size 200
!

!

!
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interface Loopback0

ip address 172.16. 1.1 255. 255. 255.0

!

interface FastEthernet0

no ip address

shutdown

speed auto

!

interface Serial0

ip address 172.16.4.1 255. 255. 255. 0
no fair—queue

clockrate 56000

!

interface Seriall

ip address 172.16.7.1 255.255.255.0
clockrate 56000

!
router rip

version 2

network 172.16.0.0

!
router bgp 100

no synchronization

bgp log—neighbor—changes

network 172.16. 1.0 mask 255.255. 255.0
network 172.16.4.0 mask 255.255. 255.0
network 172.16.7.0 mask 255.255. 255.0
neighbor LOCAL peer—group

neighbor LOCAL remote—as 100

neighbor LOCAL route-reflector—-client
neighbor LOCAL send—community
neighbor LOCAL route—map NOADV out
neighbor 172.16. 4.2 peer—group LOCAL
neighbor 172.16.7.2 peer—group LOCAL
no auto—summary

!

ip classless
no ip http server

ip pim bidir—enable

!
access—list 2 permit 172.16.1.0 0.0.0. 255
!
route—map NOADV permit 10

match ip address 2
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set community no—advertise
|

!

line con 0

line aux 0

line vty 0 4

password cisco

login

!
no scheduler allocate

end

4. HH#FAS100-D TOP
RouterD#sh run

Building configuration..

Current configuration : 1271 bytes

!

version 12.2

service timestamps debug uptime
service timestamps log uptime
no service password—encryption
!

hostname RouterD

!

enable password cisco

!

memory—size iomem 15

ip subnet-zero

|

!

!

ip audit notify log

ip audit po max—events 100

ip ssh time-out 120

ip ssh authentication-retries 3
!

crypto mib ipsec flowmib history tunnel size 200

crypto mib ipsec flowmib history failure size 200

|
|
|

interface Loopback0
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ip address 172.16.0.1 255.255.255.0
!
interface Loopbackl
ip address 172.16.3.1 255. 255.255.0
!
interface BRIO
no ip address
shutdown
!
interface FastEthernet0
ip address 172.16.6.2 255. 255.255. 0
speed auto
!
interface Serial0
ip address 172.16.7.2 255.255.255.0
no fair—queue
!
interface Seriall
no ip address
shutdown
!
router rip
version 2
redistribute bgp 100 metric 2
network 172.16.0.0
!
router bgp 100
bgp log—neighbor—changes
network 172.16.0.0 mask 255. 255. 255. 0
network 172.16. 3.0 mask 255. 255. 255. 0
network 172.16.6.0 mask 255. 255. 255. 0
network 172.16.7.0 mask 255. 255. 255. 0
neighbor 172.16.6.1 remote—as 200
neighbor 172.16.7.1 remote—as 100
no auto—summary
!
ip classless
no ip http server
ip pim bidir—enable
!
!
!
line con 0

line aux 0
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line vty 0 4
password cisco
login
|

5. BHASAS300-E TOP
AS300-E#sh run

Building configuration. .

Current configuration : 877 bytes
!
version 12.2

service timestamps debug uptime
service timestamps log uptime
no service password—encryption
!
hostname AS300-E

!
enable password cisco

!
memory—size iomem 15
mmi polling-interval 60
no mmi auto—configure
no mmi pvce
mmi snmp—timeout 180

ip subnet-zero

!

!
no ip domain—lookup

!

ip audit notify log

ip audit po max—events 100

!

!

!

!

interface Loopback0

ip address 192.168. 2.1 255. 255. 255. 0
!

interface BRIO

no ip address

shutdown
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(kA ]
1. g 4y

(1) Router B (HLhif Hi#8) MIEARLE A
B(config)# interface Serial0
B(config-if)# physical-layer async
B(config-if)#ip address 192.168.8.1 255.255.255.0
B(config-if)#encapsulation ppp
B(config-if)# async mode dedicated
fiL & line:
B(config)#line 1
B(config-if)#password cisco
B(config-if)#login
B(config-if)#modem InOut
B(config-if)#modem autoconfigure discovery
B(config-if)#transport input all
B(config-if)#stopbits 1
B(config-if)# speed 115200
B(config-if)#flowcontrol hardware

(2) Router A GRS HES) MFEAN S
A(config)#chat-script client ABORT ERROR "™ "ATZ" OK "ATDT\T" TIMEOUT 30
CONNECT \c IGEEZEEFKRNE

A(config)# interface Serial0

A(config-if)# physical-layer async

A(config-if)#encapsulation ppp

A(config-if)# dialer in-band

A(config-if)#ip address 192.168.8.3 255.255.255.0

A(config-if)# async mode dedicated

A(config-if)# dialer hold-queue 50 1158 XA E B Sk LLRTA 2 /> £ 0 e s THE
//BNEEA

A(config-if)# dialer map ip 192.168.8.1 name B modem-script client broadcast 88
//88 3 B X I HLIE S A,  DASERR IR A ik

A(config-if)# dialer-group 1

A(config)# dialer-list 1 protocol ip permit

A(config)#interface loopback 0

A(config-if)# ip address 192.168.1.1 255.255.255.0  //B2 & — loopback i €T /2[4 telnet
/12 modern E{EF K

i & line:

A(config)#line 1

A(config-if)#password cisco

A(config-if)#login

A(config-if)#modem InOut



A(config-if)#modem autoconfigure discovery

A(config-if)#transport input all

A(config-if)#stopbits 1

A(config-if)# speed 115200

A(config-if)#flowcontrol hardware

B IE -

Hn 4k 5T )5, nILAH show line, debug modem REFHHEIS B4 FEIEHIE.

2. BCE pap BY chap TAUEF
(1) PAP AR
B(config)# interface Serial0
B(config-if)#encapsulation ppp
B(config-if)#ppp authentication pap
B(config-if)#ppp pap sent-username B password ciscoB

B(config)#username A password CisCOA

A(config)# interface Serial0

A(config-if)#encapsulation ppp

A(config-if)#ppp authentication pap

A(config-if)#ppp pap sent-username A password CiSCOA

A(config)#username B password ciscoB
I5F - vT LA debug ppp authentication & pap AIFEFE

(2) CHAP AIIE
B(config)# interface Serial0
B(config-if)#encapsulation ppp
B(config-if)#ppp authentication chap

B(config)#username A password cisco /lusername /3 3Fim Y hostname, AL AER+E[E]

A(config)# interface Serial0
A(config-if)#encapsulation ppp
A(config-if)#ppp authentication chap

A(config)#username B password cisco /lusername /3 3Fif B9 hostname, ZEA3 A ERE R

3. BCE S Im Al

B(config)#chat-script server ABORT ERROR " "AT Z" OK "ATDT\T" TIMEOUT
30 CONNECT \c

B(config)# interface Serial0

B(config-if)# dialer in-band



B(config-if)# dialer hold-queue 50 158 XAEIES 3Tk AT A 2 /> 504 A0 R adk
AT HERA S Ay
B(config-if)# dialer-group 1
B(config)# dialer-list 1 protocol ip permit  // EEE . OIRHZE B SHEAEE
FEHO R HSE EERZE%IEK:
B(config)# interface Serial0
B(config-if)#ppp callback accept
B(config-if)#exit
B(config)#map-class dialer dialback //iX4" dialer 2282 F
B(config-map-class)#dialer callback-server username /32 FBLAMR B4 S B FIAIE & F0i% S ARET
EfAEN TN AREN R EE#KEFHEENE
B(config-map-class)#exit
B(config)#int sO
B(config-if)# dialer map ip 192.168.8.3 name A class dialback modem-script server broadcast 87
1187 3 A XEY BIE S5, LISSBREY A
114% dialback XNz [B1¥% S L4 EAE T X4 dialer map £

IHE % F 28 A& B1#% 15 3K
A(config)# interface Serial0
A(config-if)#ppp callback request
A(config-if)#exit

ATIRIEAKMEZHIRTIE M, B M &aS/EIARRE:
B(config)#ip route 192.168.216.0 255.255.255.0 192.168.8.3
A(config)#ip route 0.0.0.0 0.0.0.0 192.168.8.1

IGE: F3 debug modem A% .
ERIZFRHEE EF/sEH L ping FURHSEEN, MEHESIIE: routerA K
A, modern ¥ kS RINfE, $ERE up #&2R. RIRFOHEBBRMSETIRIZER, ABEKRE
E#EREREAE A, Bi—FHPORERALEHEE.



A S 37289 debug modem 5 8.

L ESHES B:

01:51:01:
01:51:01:

01:51:01

01:51:03

01:51:05

01:51:06

01:51:08

TTY1: DSR came up
Modem 0/0 Modi: switching to PPP mode

: TTY1: no timer type 1 to destroy
01:51:01:
01:51:01:
01:51:03:
01:51:03:
01:51:03:

TTYL1: no timer type 0 to destroy

ttyl: Modem: IDLE->(unknown)

Modem 0/0: PPP escape map: Tx map = FFFFFFFF, Rx map =0
%LINK-3-UPDOWN: Interface Serial0, changed state to up
Modem 0/0: PPP escape map: Tx map = A0000, Rx map = 0

: TTY1: Async Int reset: Dropping DTR
01:51:04:
01:51:04:

TTYL1: DSR was dropped
ttyl: Modem: READY->(unknown)

: TTY1: dropping DTR, hanging up
01:51:05:
01:51:05:

ttyl: Modem: HANGUP->(unknown)
%LINK-5-CHANGED: Interface Serial0, changed state to reset

: TTY1: cleanup pending. Delaying DTR
01:51:07:
01:51:08:
01:51:08:
01:51:08:
01:51:08:

TTYL1: cleanup pending. Delaying DTR
TTYL1: cleanup pending. Delaying DTR
Modem 0/0 Modi: switching to character mode
TTYL: no timer type 0 to destroy

TTYL: no timer type 1 to destroy

: TTY1: no timer type 3 to destroy
01:51:08:
01:51:08:
01:51:08:
01:51:09:
01:51:10:
01:51:10:
01:51:20:

TTYL: no timer type 4 to destroy

TTYL1: no timer type 2 to destroy

SerialQ: allowing modem_process to continue hangup

TTYL: restoring DTR

TTYL1: autoconfigure probe started

%LINK-3-UPDOWN: Interface SerialO, changed state to down
CHAT1: Attempting async line dialer script



01:51:20: CHATL1: process started

01:51:20: CHATL1: Asserting DTR

01:51:38: Modem 0/0 Modi: switching to PPP mode

01:51:38: TTY1: no timer type 1 to destroy

01:51:38: TTY1: no timer type 0 to destroy

01:51:40: %LINK-3-UPDOWN: Interface SerialO, changed state to up

01:51:40: Modem 0/0: PPP escape map: Tx map = FFFFFFFF, Rx map =0

01:51:40: Modem 0/0: PPP escape map: Tx map = A0000, Rx map =0

01:51:41: %LINEPROTO-5-UPDOWN: Line protocol on Interface Serial0, changed state
to up

B#show dialer interface s 0

Se0 - dialer type = IN-BAND ASYNC NO-PARITY
Idle timer (120 secs), Fast idle timer (20 secs)

Wit for carrier (30 secs), Re-enable (15 secs)
Dialer state is data link layer up

Dial reason: Callback return call

Time until disconnect 43 secs

Connected to 87 (A)

Dial String Successes  Failures Last DNIS  Last status
87 8 0 00:01:36 successful
120 Fb i &R -

01:53:41: TTY1: Async Int reset: Dropping DTR

01:53:41: TTY1: DSR was dropped

01:53:41: ttyl: Modem: READY->(unknown)

01:53:42: TTY1: dropping DTR, hanging up

01:53:42: ttyl: Modem: HANGUP->(unknown)

01:53:43: %LINK-5-CHANGED: Interface Serial0, changed state to reset

01:53:43: TTY1: cleanup pending. Delaying DTR

01:53:44: %LINEPROTO-5-UPDOWN: Line protocol on Interface SerialO, changed state
to down

01:53:44: TTY1: cleanup pending. Delaying DTR

01:53:45: TTY1: cleanup pending. Delaying DTR

01:53:46: Modem 0/0 Modi: switching to character mode

01:53:46: TTY1: no timer type 0 to destroy

01:53:46: TTY1: no timer type 1 to destroy

01:53:46: TTY1: no timer type 3 to destroy

01:53:46: TTY1: no timer type 4 to destroy

01:53:46: TTY1: no timer type 2 to destroy

01:53:46: Serial0: allowing modem_process to continue hangup

01:53:46: TTY1: restoring DTR

01:53:48: TTY1: autoconfigure probe started

01:53:48: %LINK-3-UPDOWN: Interface SerialO, changed state to down



B#show dialer interface sO

Se0 - dialer type = IN-BAND ASYNC NO-PARITY
Idle timer (120 secs), Fast idle timer (20 secs)

Wait for carrier (30 secs), Re-enable (15 secs)
Dialer state is idle

Dial String Successes  Failures Last DNIS  Last status
87 8 0 00:04:06 successful



DHCP BR 5528 &IP Helper Address 323613 X

—. RBAH

ARSI ) H R Loy g SR AE B h e G E DHCP IRSS @319 J5E, IRt il & 35 B
kg% 77 5] DHCP B g5 e A K1) 3k 8 S € i) 4k, LA I o 2 2L R 55 2%

% IR

\
B

Cisco B Hi#s IS (1600 F41-—#, 1700 R4, KL PCHLN G .

= FRwEAt

% d1, 192.1R8.3.1 24 h=rnc d1, 192.1R8.53.2f24 ﬁ

CiscelBO0 CiscelTOO
kO, 192 163.1.1/24 e, 192.163.2.1/24
Fth Fth
Ttk IF: meme !‘ =" TF oo Tik =1
HUE HOST_1 HOST 2 HUE

1. PO s Y IP Huhk
1) Cisco1600 [1Hc & :
Cisco1600#config t
Cisco1600 (config)#int e0
Cisco1600 (config-if)#ip address 192.168.1.1 255.255.255.0
Cisc01600 (config-if)#no shut
Cisco1600 (config-if)#int sO



Cisco1600 (config-if)#ip address 192.168.3.1 255.255.255.0
Cisco1600 (config-if)#clock rate 56000
Cisco1600(config-if)#no shut

2) Ciscol700 FfIfic ' :
Cisco1700#config t
Cisco1700 (config)#int e0
Cisco1700 (config-if)#ip address 192.168.2.1 255.255.255.0
Cisco1700 (config-if)#no shut
Cisco1700 (config-if)#int sO
Cisco1700 (config-if)#ip address 192.168.3.2 255.255.255.0
Cisco1700(config-if)#no shut

2. AEH] RIP PR iz R 2% () T B, SEIR M 45 (R ) A % PR L . S8 e & e
1 Fil show ip route,show interface,show running-configuration #x7& 4 1 fc & 1 1F
e EE A ping i 2 B0 M 45 2 TA) & 15 58 4 HLO% .

1) Ciscol600 [IHCE :
Cisco1600#config t
Cisco1600 (config)#router rip
Cisco1600(config-router)#network 192.168.1.0
Cisco1600(config-router)#network 192.168.3.0
2) Ciscol700 i & :
Ciscol1700#config t
Cisco1700 (config)#router rip
Cisco1700(config-router)#network 192.168.2.0
Ciscol1700(config-router)#network 192.168.3.0

3. fE Ciscol700 i i #s L & DHCP JIz55:
1) Pl 192.168.1.0 M Bt [f) DHCP %5 :
Cisco1700#config t
Cisco1700(config)#ip dhcp pool Hostl
Cisco1700(dhcp-config)#network 192.168.1.0 255.255.255.0
Cisco1700(dhcp-config)#default-router 192.168.1.1
Cisco1700(dhcp-config)#dns-server 202.116.64.1
Cisco1700(config)#ip dhcp excluded-address 192.168.1.1
2) MidE 192.168.2.0 % Bt ) DHCP 45

Cisco1700#config t
Cisco1700(config)#ip dhcp pool Host2
Cisco1700(dhcp-config)#network 192.168.2.0 255.255.255.0
Cisco1700(dhcp-config)#default-router 192.168.2.1



Cisco1700(dhcp-config)#dns-server 202.116.64.1
Ciscol1700(config)#ip dhcp excluded-address 192.168.2.1

4. 7t Ciscol600 i s FHCE 1P helper address:
Cisco1600#config t
Cisco1600(config)#int e0
Cisoc1600(config-if)ip helper-address 192.168.3.2

5. il DHCP A1 IP helper address:

1E Hostl il Host2 % & FALH M 2% IP/TCP J& Mk B4 i &8 H 83K E 1P b
bk, SRIGLETEHLIG MS-DOS F 4T ipconfig /all fiv4, 1] LAEr % %] Hostl Al Host2
H ARSI 1P Hhk, DHCP flg5#sitihil, DNS fik55 as ik S5



Eigrp Troubleshooting
CLEED

RTB

2.2 -
1.2 EIGRP e RIP
=il 131. 66. 20. 0/25
172. 168. 1. 0/25 52 ¥
< 172, 168. 3. 0/25
3.1
1 23 ) 4
mrpﬂshln,gsl o RIP
150. 150. 0. 0/16
1.3 160. 160. 0. 0/16
170. 170. 0. 0/16

2.3 - NS
172.168.4.0/24

BB : DL RTE A5t A W 4% (2232 FARR M 4% (A7), WM 4217 EIGRP

P, SMERRI48IZAT RIP Pl

[SEX%HK]

. MEETLAOE R TAE, Frfa sl 2s i LA LA 4% 172, 168. 1. 0/24, 172.168.2.0/24, 172.168. 2. 0/24,

172.168. 4.0/24, 162.16.1.0/24, 150.150.0.0/16,

2. RTD REAPILFIEMLZE 172, 168. 2. 0/24 AR, 10 R 4 FE M4 172. 168. 4. 0/24 S (CHED
ML E AL RTC ARAELUKF R ATIX AL .

3. HMEMLEER 150. 150. 0. 0/16 AMAFRASHERE P09 26 5 21, PR ) 45 L REIE I A8 199 48 U il L e A3
€%,

[HiREt]
L )R HEE, Wirh AR B LA R I R (B 2> 4% frame-relay map)
RTA#sh ip route
172.168.0.0/24 is subnetted, 3 subnets

1

C 172.168.1.0 is directly connected, FastEthernetO

C 172.168.2.0 is directly connected, Serial0.1

D 172.168.3.0 [90/21026560] via 172.168.2.3, 00:34:08, Serial0.1
162.16.0.0/24 is subnetted, 1 subnets

D 162.16.1.0 [90/20514560] via 172.168.2.3, 00:37:34, Serial0.1

D EX 150.150.0.0/16 [170/21282560] via 172.168.2.3, 00:24:00, Serial0.1
RTA#sh ip eigrp neighbors
IP-EIGRP neighbors for process 1

H  Address Interface Hold Uptime SRTT RTO Q Seq
Type

(sec) (ms) Cnt Num
1 172.168.2.3 Se0.1 1300:38:21 308 1848 0 23

RTA#sh frame-relay pvc

PVC Statistics for interface Serial0 (Frame Relay DTE)



Active Inactive Deleted Static

Local 1 0 1 0
Switched 0 0 0 0
Unused 0 0 0 0

DLCI =101, DLCI USAGE = LOCAL, PVC STATUS = DELETED, INTERFACE = Serial0.1

input pkts 886 output pkts 97 in bytes 73955

out bytes 7548 dropped pkts 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 40 out bcast bytes 2560

5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
pvc create time 01:04:01, last time pvc status changed 00:01:42

DLCI = 201, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial0.1

input pkts 874 output pkts 97 in bytes 70019

out bytes 7068 dropped pkts 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 42 out bcast bytes 2688

5 minute input rate 0 bits/sec, 0 packets/sec

5 minute output rate 0 bits/sec, 0 packets/sec

pvc create time 01:03:55, last time pvc status changed 01:00:26
RTB#sh frame-relay pvc

PVC Statistics for interface Serial0 (Frame Relay DTE)

Active Inactive Deleted Static
Local 0 1 0 0
Switched 0 0 0 0
Unused 0 0 0 0

DLCI =102, DLCI USAGE = LOCAL, PVC STATUS = INACTIVE, INTERFACE = Serial0.1

input pkts 97 output pkts 891 in bytes 7548

out bytes 74544 dropped pkts 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 863 out bcast bytes 72401

5 minute input rate 0 bits/sec, 0 packets/sec



5 minute output rate 0 bits/sec, 0 packets/sec
pvc create time 01:17:38, last time pvc status changed 00:02:43
RTB#sh ip route
172.168.0.0/24 is subnetted, 3 subnets

D 172.168.1.0 [90/20517120] via 162.16.1.3, 00:03:03, FastEthernet0

D 172.168.2.0 [90/20514560] via 162.16.1.3, 00:03:03, FastEthernet0

D 172.168.3.0 [90/2172416] via 162.16.1.1, 00:36:45, FastEthernet0
162.16.0.0/24 is subnetted, 1 subnets

C 162.16.1.0 is directly connected, FastEthernet0

D EX 150.150.0.0/16 [170/2428416] via 162.16.1.1, 00:26:38, FastEthernet0
T T REES AT SR, 1k B A1 C BIMirh gk G AN R A e, (HAAZEE D HFAE] A 1
H o
RTB#conf t
Enter configuration commands, one per line. End with CNTL/Z.
RTB(config)#int s0.1
RTB(config-subif)#bandwidth 2040
RTC(config)#int s0.1
RTC(config-subif)#bandwidth 2048
RTD#sh ip route
172.168.0.0/24 is subnetted, 3 subnets

D 172.168.1.0 [90/1789952] via 162.16.1.3, 00:00:03, FastEthernet0/0
D 172.168.2.0 [90/1787392] via 162.16.1.3, 00:00:03, FastEthernet0/0
C 172.168.3.0 is directly connected, Serial0/0

162.16.0.0/24 is subnetted, 1 subnets
C 162.16.1.0 is directly connected, FastEthernet0/0

D EX 150.150.0.0/16 [170/2425856] via 172.168.3.2, 00:00:03, Serial0/0
RTD#sh ip eigrp topology 172.168.2.0 255.255.255.0
IP-EIGRP (AS 1): Topology entry for 172.168.2.0/24
State is Passive, Query origin flag is 1, 1 Successor(s), FD is 1787392
Routing Descriptor Blocks:
162.16.1.3 (FastEthernet0/0), from 162.16.1.3, Send flag is 0x0
Composite metric is (1787392/1761792), Route is Internal
Vector metric:
Minimum bandwidth is 2048 Kbit
Total delay is 21000 microseconds
Reliability is 255/255
Load is 1/255
Minimum MTU is 1500
Hop count is 1
162.16.1.2 (FastEthernet0/0), from 162.16.1.2, Send flag is 0x0
Composite metric is (1792256/1766656), Route is Internal
Vector metric:
Minimum bandwidth is 2040 Kbit
Total delay is 21000 microseconds



Reliability is 255/255
Load is 1/255
Minimum MTU is 1500
Hop count is 1
B Variance 2
RTD#sh ip route
172.168.0.0/24 is subnetted, 3 subnets

D 172.168.1.0 [90/1789952] via 162.16.1.3, 00:00:03, FastEthernet0/0
D 172.168.2.0 [90/1787392] via 162.16.1.3, 00:00:03, FastEthernet0/0
[90/1792256] via 162.16.1.2, 00:00:03, FastEthernet0/0
C 172.168.3.0 is directly connected, Serial0/0
162.16.0.0/24 is subnetted, 1 subnets
C 162.16.1.0 is directly connected, FastEthernet0/0

D EX 150.150.0.0/16 [170/2425856] via 172.168.3.2, 00:00:03, Serial0/0
= KPR, A2 R FLE M 2% 172.168.4.0/25 HLAERE A WE], R
BRI KA
RTC(config)#int loopback 0
RTC(config-if)#ip addr 172.168.4.1 255.255.255.0
RTC(config-if)#exit
RTC(config)#router eigrp 1
RTC(config-router)#distribute-list 1 out fastEthernet 0
RTC(config-router)#exit
RTC(config)#access
RTC(config)#access-list 1 deny 172.168.4.0 0.0.0.255
RTC(config)#access-
RTC(config)#access-list 1 permit any
RTA#sh ip rout
172.168.0.0/24 is subnetted, 4 subnets
172.168.4.0 [90/20640000] via 172.168.2.3, 00:01:47, Serial0.1
172.168.1.0 is directly connected, FastEthernetO
172.168.2.0 is directly connected, Serial0.1
172.168.3.0 [90/21026560] via 172.168.2.2, 00:01:06, Serial0.1
[90/21026560] via 172.168.2.3, 00:01:06, Serial0.1
162.16.0.0/24 is subnetted, 1 subnets
D 162.16.1.0 [90/20514560] via 172.168.2.3, 00:12:05, Serial0.1
[90/20514560] via 172.168.2.2, 00:12:06, Serial0.1
D EX 150.150.0.0/16 [170/21282560] via 172.168.2.2, 00:01:07, Serial0.1
[170/21282560] via 172.168.2.3, 00:01:07, Serial0.1

O OO0

RTB#sh ip route
172.168.0.0/24 is subnetted, 3 subnets

D 172.168.1.0 [90/1769216] via 172.168.2.1, 00:02:21, Serial0.1
C 172.168.2.0 is directly connected, Serial0.1
D 172.168.3.0 [90/2172416] via 162.16.1.1, 00:12:38, FastEthernet0

162.16.0.0/24 is subnetted, 1 subnets



C 162.16.1.0 is directly connected, FastEthernet0
D EX 150.150.0.0/16 [170/2428416] via 162.16.1.1, 00:12:38, FastEthernet0
RTA(config-subif)#no ip split-horizon eigrp 1
RTB#sh ip route
172.168.0.0/24 is subnetted, 4 subnets
172.168.4.0 [90/21152000] via 172.168.2.1, 00:00:06, Serial0.1
172.168.1.0 [90/1769216] via 172.168.2.1, 00:00:06, Serial0.1
172.168.2.0 is directly connected, Serial0.1
172.168.3.0 [90/2172416] via 162.16.1.1, 00:00:06, FastEthernet0
162.16.0.0/24 is subnetted, 1 subnets
C 162.16.1.0 is directly connected, FastEthernet0
D EX 150.150.0.0/16 [170/2428416] via 162.16.1.1, 00:00:06, FastEthernet0
VU, 2B AV, A2 fiE N EAIMASKE T broadcast Itf, 23 HH I hello £ 51k k%
B B A ] T A ARk
RTA(config-subif)#no frame-relay map ip 172.168.2.2 101 broadcast
RTA(config-subif)#frame-relay map ip 172.168.2.2 101
RTA(config-subif)#no frame-relay map ip 172.168.2.3 201 broadcast
RTA(config-subif)#frame-relay map ip 172.168.2.3 201
RTA(config-subif)#
RTAM#sh ip eigrp nei
IP-EIGRP neighbors for process 1
HEE, I i
RTA#sh ip eigrp nei
IP-EIGRP neighbors for process 1

O O 0O 0

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

1 162.16.1.3 Fa0 11 00:00:18 4 200 0 104

0 162.16.1.1 Fa0 10 00:00:18 8 200 0 106

F ANELTFMAE, By C. D Z 1ML 172.168.0.0/16 43 I, U HRATEIX LL K 45
L& no auto-summary iy 243 1 A 1 N 45 A 2
RTD(config)#router eigrp 1
RTD(config-router)#auto-summary
RTB#sh ip route
172.168.0.0/16 is variably subnetted, 4 subnets, 2 masks
D 172.168.4.0/24 [90/21152000] via 172.168.2.1, 00:02:15, Serial0.1
D 172.168.0.0/16 [90/1794816] via 162.16.1.1, 00:00:32, FastEthernet0
D 172.168.1.0/24 [90/1769216] via 172.168.2.1, 00:02:15, Serial0.1
C 172.168.2.0/24 is directly connected, Serial0.1
162.16.0.0/24 is subnetted, 1 subnets
C 162.16.1.0 is directly connected, FastEthernet0
D EX 150.150.0.0/16 [170/2428416] via 162.16.1.1, 00:00:35, FastEthernet0
5~ AFEFRFM, CYELET D FILUK I R, TEVEESI A E G R, 1 HAH RN
RTD(config-if)#ip addr 162.16.11.1 255.255.255.0
RTD(config-if)#



02:32:24: IP-EIGRP: Neighbor 162.16.1.2 not on common subnet for FastEthernet0/0
(162.16.11.1 255.255.255.0

B KA 2 il A8 i )

RTD(config)#router eigrp 1

RTD(config-router)#metric weights011110

RTD(config)y#"Z

RTD#

02:36:36: %SYS-5-CONFIG_I: Configured from console by consoleear
RTD#sh ip eigrp nei

IP-EIGRP neighbors for process 1

RTD(config-router)#metric weights010100
RTD(config-router)#exit

RTD(config)#exit

RTD#

02:37:57: %SYS-5-CONFIG_I: Configured from console by console
RTD#clear ip eigrp nei

RTD#sh ip eigrp nei

IP-EIGRP neighbors for process 1

H  Address Interface Hold Uptime SRTT RTO Q Seq
Type
(sec) (ms) Cnt Num
2 162.16.1.3 Fa0/0 14 00:00:02 1 3000 2 167
1 162.16.1.2 Fa0/0 13 00:00:03 1 3000 2 191
0 172.168.3.2 Se0/0 1400:00:05 26 200 0O 70

NN RATBNEE, A5 E _EANGEAT % R AT R DRI 2k A R R A BT K

RTD#sh ip route

D EX 170.170.0.0/16 [170/2425856] via 172.168.3.2, 00:00:06, Serial0/0
172.168.0.0/24 is subnetted, 4 subnets

D 172.168.4.0 [90/21177600] via 162.16.1.2, 00:01:33, FastEthernet0/0

D 172.168.1.0 [90/1794816] via 162.16.1.3, 00:01:33, FastEthernet0/0
[90/1794816] via 162.16.1.2, 00:01:33, FastEthernet0/0

D 172.168.2.0 [90/1792256] via 162.16.1.3, 00:01:33, FastEthernet0/0
[90/1792256] via 162.16.1.2, 00:01:33, FastEthernet0/0

C 172.168.3.0 is directly connected, Serial0/0

162.16.0.0/24 is subnetted, 1 subnets
C 162.16.1.0 is directly connected, FastEthernet0/0

D EX 160.160.0.0/16 [170/2425856] via 172.168.3.2, 00:00:06, Serial0/0
131.66.0.0/24 is subnetted, 1 subnets

D EX 131.66.20.0 [170/2425856] via 172.168.3.2, 00:00:07, Serial0/0

D EX 150.150.0.0/16 [170/2425856] via 172.168.3.2, 00:00:15, Serial0/0

RTE(config)#router eigrp 1

RTE(config-router)#distribute-list 1 out

Access-list 1 permit 150.150.0.0 0.0.255.255

RTD#sh ip route



172.168.0.0/24 is subnetted, 4 subnets

D 172.168.4.0 [90/21177600] via 162.16.1.2, 00:03:26, FastEthernet0/0

D 172.168.1.0 [90/1794816] via 162.16.1.3, 00:03:26, FastEthernet0/0
[90/1794816] via 162.16.1.2, 00:03:26, FastEthernet0/0

D 172.168.2.0 [90/1792256] via 162.16.1.3, 00:03:26, FastEthernet0/0
[90/1792256] via 162.16.1.2, 00:03:26, FastEthernet0/0

C 172.168.3.0 is directly connected, Serial0/0

162.16.0.0/24 is subnetted, 1 subnets
C 162.16.1.0 is directly connected, FastEthernet0/0

D EX 150.150.0.0/16 [170/2425856] via 172.168.3.2, 00:00:03, Serial0/0
Jus ERAT, WA default-metric fir 4 (6 E R A R AR A
RTD#sh ip route

172.168.0.0/24 is subnetted, 4 subnets

D 172.168.4.0 [90/21177600] via 162.16.1.2, 00:05:01, FastEthernet0/0

D 172.168.1.0 [90/1794816] via 162.16.1.3, 00:05:01, FastEthernet0/0
[90/1794816] via 162.16.1.2, 00:05:01, FastEthernet0/0

D 172.168.2.0 [90/1792256] via 162.16.1.3, 00:05:01, FastEthernet0/0
[90/1792256] via 162.16.1.2, 00:05:01, FastEthernet0/0

C 172.168.3.0 is directly connected, Serial0/0

162.16.0.0/24 is subnetted, 1 subnets
C 162.16.1.0 is directly connected, FastEthernet0/0

RTE(config)#router eigrp 1
RTE(config-router)#default-metric 10000 1000 255 1 1500
RTD#sh ip route

172.168.0.0/24 is subnetted, 4 subnets

D 172.168.4.0 [90/21177600] via 162.16.1.2, 00:06:45, FastEthernet0/0

D 172.168.1.0 [90/1794816] via 162.16.1.3, 00:06:45, FastEthernet0/0
[90/1794816] via 162.16.1.2, 00:06:45, FastEthernet0/0

D 172.168.2.0 [90/1792256] via 162.16.1.3, 00:06:45, FastEthernet0/0
[90/1792256] via 162.16.1.2, 00:06:45, FastEthernet0/0

C 172.168.3.0 is directly connected, Serial0/0

162.16.0.0/24 is subnetted, 1 subnets
C 162.16.1.0 is directly connected, FastEthernet0/0

D EX 150.150.0.0/16 [170/2425856] via 172.168.3.2, 00:00:25, Serial0/0
+. WE ID, AFIE #BAEFARAE 192.168.1.1, FrLl E T AAN MM H A RN%%.
RTAM#sh ip route
172.168.0.0/24 is subnetted, 4 subnets
172.168.4.0 [90/20640000] via 172.168.2.3, 00:00:30, Serial0.1
172.168.1.0 is directly connected, FastEthernetO
172.168.2.0 is directly connected, Serial0.1
172.168.3.0 [90/21026560] via 172.168.2.3, 00:00:30, Serial0.1
[90/21026560] via 172.168.2.2, 00:00:30, Serial0.1
162.16.0.0/24 is subnetted, 1 subnets
D 162.16.1.0 [90/20514560] via 172.168.2.3, 00:00:30, Serial0.1

O OO0



[90/20514560] via 172.168.2.2, 00:00:30, Serial0.1
C 192.168.1.0/24 is directly connected, Loopback0
RTD#sh ip route
172.168.0.0/24 is subnetted, 4 subnets

D 172.168.4.0 [90/21177600] via 162.16.1.2, 00:01:15, FastEthernet0/0

D 172.168.1.0 [90/1794816] via 162.16.1.3, 00:01:15, FastEthernet0/0
[90/1794816] via 162.16.1.2, 00:01:15, FastEthernet0/0

D 172.168.2.0 [90/1792256] via 162.16.1.3, 00:02:15, FastEthernet0/0
[90/1792256] via 162.16.1.2, 00:02:15, FastEthernet0/0

C 172.168.3.0 is directly connected, Serial0/0

162.16.0.0/24 is subnetted, 1 subnets
C 162.16.1.0 is directly connected, FastEthernet0/0

D EX 150.150.0.0/16 [170/2425856] via 172.168.3.2, 00:02:53, Serial0/0
M7 E ERRIAE, SR T .
RTAM#sh ip route
172.168.0.0/24 is subnetted, 4 subnets
172.168.4.0 [90/20640000] via 172.168.2.3, 00:09:38, Serial0.1
172.168.1.0 is directly connected, FastEthernetO
172.168.2.0 is directly connected, Serial0.1
172.168.3.0 [90/21026560] via 172.168.2.3, 00:00:41, Serial0.1
[90/21026560] via 172.168.2.2, 00:00:41, Serial0.1
162.16.0.0/24 is subnetted, 1 subnets
D 162.16.1.0 [90/20514560] via 172.168.2.3, 00:09:38, Serial0.1
[90/20514560] via 172.168.2.2, 00:09:38, Serial0.1
C 192.168.1.0/24 is directly connected, Loopback0
D EX 150.150.0.0/16 [170/21282560] via 172.168.2.3, 00:00:27, Serial0.1
[170/21282560] via 172.168.2.2, 00:00:27, Serial0.1
ey IERE, 4D EERAERUE, T E R N, BTSRRI E R R .
RTE(config)#int s0/0
RTE(config-if)#ip authentication mode eigrp 1 md5
RTE(config-if)#ip authentication key-chain eigrp 1 holly
RTE(config-if)#key chain holly
RTE(config-keychain)#key 1
RTE(config-keychain-key)#key-string 123
RTE#sh ip eigrp nei
IP-EIGRP neighbors for process 1

O OO0

RTD(config)#int s0/0

RTD(config-if)#ip au

RTD(config-if)#ip authentication mode ei
RTD(config-if)#ip authentication mode eigrp 1 md5
RTD(config-if)#ip au

RTD(config-if)#ip authentication key



RTD(config-if)#ip authentication key-chain eig
RTD(config-if)#ip authentication key-chain eigrp 1 mikey
RTD(config-if)#key chain mikey
RTD(config-keychain)#key 1
RTD(config-keychain-key)#key
RTD(config-keychain-key)#key-string 123
RTD(config-keychain-key)#"Z

RTD#

03:22:16: %SYS-5-CONFIG_I: Configured from console by console
RTD#sh ip eigrp nei

IP-EIGRP neighbors for process 1

H  Address Interface Hold Uptime SRTT RTO Q Seq
Type
(sec) (ms) Cnt Num
2 172.168.3.2 Se0/0 14 00:00:00 1 2000 1 O
1 162.16.1.2 Fa0/0 14 00:00:04 1 3000 3 291
0 162.16.1.3 Fa0/0 14 00:00:05 4 200 0 276

RTD#sh ip route
172.168.0.0/24 is subnetted, 4 subnets

D 172.168.4.0 [90/21177600] via 162.16.1.2, 00:00:10, FastEthernet0/0

D 172.168.1.0 [90/1794816] via 162.16.1.2, 00:00:10, FastEthernet0/0
[90/1794816] via 162.16.1.3, 00:00:10, FastEthernet0/0

D 172.168.2.0 [90/1792256] via 162.16.1.2, 00:00:10, FastEthernet0/0
[90/1792256] via 162.16.1.3, 00:00:10, FastEthernet0/0

C 172.168.3.0 is directly connected, Serial0/0

162.16.0.0/24 is subnetted, 1 subnets
C 162.16.1.0 is directly connected, FastEthernet0/0

D EX 150.150.0.0/16 [170/2425856] via 172.168.3.2, 00:00:06, Serial0/0

T BRIARK ey [a)

7F EIGRP 2 AR#EH] ip route 0.0.0.0 0.0.0.0 next-hop T4 il &5 BRINEK tH T, A ip
default-network iy & K BEATHCE , tbindE RTE LA ip default-network 150.150.0.0
255.255.0.0, IXFERAEILE i A% 1Y) 150.150.0.0/16 M 45 A4S itk A 4% (455D
2513#show ip route

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

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

E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i -I1S-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is 161.44.192.2 to network 198.10.1.0



161.44.0.0 255.255.255.0 is subnetted, 1 subnets
C 161.44.192.0 is directly connected, Ethernet0

S 161.44.0.0 255.255.0.0 [1/0] via 161.44.192.0
S*198.10.1.0 [1/0] via 161.44.192.2

131.108.0.0 255.255.255.0 is subnetted, 1 subnets
C 131.108.99.0 is directly connected, TokenRing0

VE: LI AR IS ARSI AN, RGBT o AR LI 45 SRR (38 20 ) LR 3147
BRIGHIMIT

[ B 2% BRI IRACE ]
Ve WO IEH IR, HeA I 2ods; HAE B A I
i 28 AT bl

(Config) # frame-relay switching
(Config) # int sO

I 3E sO ¥ I
(config-if) # enacapsulation frame-relay
(config-if) # frame-relay intf-type dce

| BEE U 12K % DCE
(config-if) # frame-relay Imi-type cisco
O Imi 2R
(config-if) # clock rate 56000
(config-if) # frame-relay route 101 interface s1102 ! #37— 4 il 5%
(config-if) # frame-relay route 201 interface s2 202 | 7% — 448 #uid
(config-if) # no shut
(config-if) # exit
(Config) # int s1
UEN s1 i
(config-if) # encapsulation frame-relay
(config-if) # frame-relay intf-type dce
(config-if) # frame-relay Imi-type cisco
(config-if) # clock rate 56000
(config-if) # frame-relay route 102 interface s0O 101
(config-if) # no shut
(config-if) # exit
(Config) # int s2
Vb s2 b
(config-if) # enacapsulation frame-relay
(config-if) # frame-relay intf-type dce



(config-if) # frame-relay Imi-type cisco
(config-if) # clock rate 56000

(config-if) # frame-relay route 202 interface s0 201
(config-if) # no shut

(config-if) # exit

2% RTA [HlCE

inte0

ip addr 172.168.1.1 255.255.255.0

no shut

int sO

encapsulation frame-relay

frame-relay Imi-type cisco

int s0.1 multipoint

ip addr 172.168.2.1 255.255.255.0

frame-relay map ip 172.168.2.2 101 broadcast(
frame-relay map ip 172.168.2.3 201 broadcast(
no ip split-horizon eigrp 1

no shut

int loopback 0

ip addr 192.168.1.1 255.255.255.0

exit

router eigrp 1

network 172.168.0.0

exit

% H 2% RTB (RS

inte0

ip addr 162.16.1.2 255.255.255.0
no shut

int sO

no ip addr

encapsulation frame-relay
frame-relay Imi-type cisco

int s0.1 point-to-point

bandwidth 2048 ( )
ip addr 172.168.2.2 255.255.255.0
frame-relay interface-dlci 102
exit

no shut

router eigrp 1

network 172.168.0.0

network 162.16.0.0

no auto-summary

exit



¥ 8% RTC (LS

inte0

ip addr 162.16.1.3 255.255.255.0

no shut

RTC(config)#int loopback 0

RTC(config-if)#ip addr 172.168.4.1 255.255.255.0

int sO

encapsulation frame-relay
frame-relay Imi-type cisco

int s0.1 point-to-point

bandwidth 2048

ip addr 172.168.2.3 255.255.255.0
frame-relay interface-dlci 202

exit

no shut

router eigrp 1

distribute-list 1 out fastEthernet 0
network 172.168.0.0

network 162.16.0.0

no auto-summary

Exit

access-list 1 deny 172.168.4.0 0.0.0.255
access-list 1 permit any

% #% RTD ML

inte0

ip addr 162.16.1.1 255.255.255.0

no shut

int sO

RTD(config-if)#ip authentication mode eigrp 1 md5
RTD(config-if)#ip authentication key-chain eigrp 1 mikey
RTD(config-if)#key chain mikey
RTD(config-keychain)#key 1
RTD(config-keychain-key)#key-string 123

ip addr 172.168.3.1 255.255.255.0
clock rate 56000

no shut

router eigrp 1

network 172.168.0.0

network 162.16.0.0

no auto-summary



exit

% #% RTE [RCHE

intsO

RTE(config-if)#ip authentication mode eigrp 1 md5
RTE(config-if)#ip authentication key-chain eigrp 1 holly
RTE(config-if)#key chain holly
RTE(config-keychain)#key 1
RTE(config-keychain-key)#key-string 123

ip addr 172.168.3.2 255.255.255.0
clock rate 56000

no shut

intsl

ip addr 131.66.20.1 255.255.255.0
clock rate 56000

no shut

int loopback 0

ip addr 192.168.6.1 255.255.255.0
exit

router eigrp 1

network 172.168.0.0

redistribute rip

default-metric 10000 100 255 1 1500
distribute-list 1 out

exit

router rip

network 131.66.0.0

access-list 1 permit 150.150.0.0 0.0.255.255

AN T R I

int sO

ip addr 131.66.20.2

clock rate 56000

no shut

int loopback 0

ip addr 150.150.0.1 255.255.0.0
int loopback 1

ip addr 160.160.0.1 255.255.0.0
int loopback 2

ip addr 170.170.0.1 255.255.0.0
router rip



network 150.150.0.0
network 160.160.0.0
network 170.170.0.0



EIGRP
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ST AL E EIGRPIFEA SR

o Ok WwN PP
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EIGRP J& CISCO LA Mk ML, &t IGRP (Mg wihiA, ‘& [FFFEHEE B mEHoR, JF HAE
TS B TSGR AR E BRI . EIGRP 5 — S8 S5 4E BOIR A VRS IR o 8 1) 32 iy
RAT: G AR, PR, web i s, A gRE R CBRIANG B0 Rl v AR ),
AL E M oA, S dkig Ko AT e 4Rk i, SCRF VLSM, ATRLTLIEA, LAY IGRP (13
. DL EIXSCRE ST EIGRP A LU 7 — SRR K I 28 v, T ARG (10 TC B LU 1]

EIGRP N2> Ik — 45 8% 7 WA (19417 B8 1) 50%.7E Cisco % fhi#% I e ¥Ff# H bandwidth iy 4k
DU HEFE BRI BECEL . O T AR AT BERR I 1 2 ARAT L 0, BN ER A B8 2 1.544Mb/s. TR HERK
(RIS Bty 56 2 56Kb/s, MARZR S KL EIGRP MR A3 . J14h, EIGRP ik foifF - THC &
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EIGRP ({1 548 H LU iy~ 3

metric = [(K1xbandwidth + (K 2 x bandwidth) /(256 — load)

+(K3xdelay)]x[K5/(reliability + K4)]

BRI E K1=1,K2=0,K3=1,K4=0,K5=0. (K5, K4} 0if, J5—IiAEMEH)
B[l metric = bandwidth + delay

bandwidth for eigrp = (L0000000/ bandwidth) x 256
’ delay for eigrp = (delay /10) x 256

AT AT LUE i 2 A R BUNEK A EIGRP (KR THAL .

ZEA

(SRR #]
WATPIA AT L RBR s — f ., AT — A AT LR 8 9



M TR E B b &N EIL=5;
HATE . A AT

J
(LA E]
I SR RS I
Loopback 0 50 51 Loopback O
T70.70.0.1/24 . 80.80.0.1/24
1.2 Router B BD.BD.LEIIE:I/
80.160.1.0/24 S01.1 80.80.2.0/24

FO FO
1 Router A Router C 2.1
Host A
Loopback 1 Loopback 1
T0.70.2.1/24 80.80.3.1/24
g]#
LI —. EIGRP AR E
2 IR — 0 B AU H 2 25 g 1) 1P ik
Router A Router B Router C
F0=80.160.1.1/24 FO=shutdown F0=80.80.2.1
S0=70.70.1.1/24 S0=70.70.1.2/24 SO=shutdown
Sl=shutdown S$1=80.80.1.2/24 S$1=80.80.1.1/24
L0=70.70.0.1/24 L0=80.80.0.1/24
L1=70.70.2.1/24 L1=80.80.3.1/24
Host A Host B
1P =80.160.1.2/24 1P =80.80.2.2/24
GW=80.160.1.1 GW=80.80.2.1
WG, fER— G HEs LA EIGRP, VEE BB RS THS —. nlAET 2 H 2R & Ay 2 4% 2

o

Router (config)# router eigrp autonomous-system-number

Router (config-router)# network network-number

Router (config-if)# bandwidth kilobits

Router (config-router)# eigrp log-neighbor-changes

W, ER— & hes LAEH show ip route W82l R 115 4L, H show ip protocol KM 2 7
IR AR =S ol

1§ [ show ip eigrp neighbors A& b 2% K BLIIAE & 14 show ip eigrp topology kWi 52
EIGRP )443 f#i/1] show ip eigrp interfaces [interface-type interface-number] [as-number] &7~
EIGRP 193 1145 &, 8] show ip eigrp neighbors [interface-type | as-number | static] ‘7~ EIGRP &
DRAAR J A5

A i P e A DA R A R T



Router A:

show running-config show ip route  show ip protocols

show ip eigrp neighbors show ip eigrp interfaces show ip eigrp topology
Router B:

show running-config show ip route  show ip protocols

show ip eigrp neighbors show ip eigrp interfaces show ip eigrp topology
Router C:

show running-config show ip route  show ip protocols

show ip eigrp neighbors show ip eigrp interfaces show ip eigrp topology

RouterA#sh run
Building configuration...

Current configuration:

!

version 12.0

service timestamps debug uptime

service timestamps log uptime

no service password-encryption

!

hostname RouterA

!

!

ip subnet-zero

!

!

!

interface Loopback0
ip address 70.70.0.1 255.255.255.0
no ip directed-broadcast

!

interface Loopbackl
ip address 70.70.2.1 255.255.255.0
no ip directed-broadcast

I

interface Ethernet0
ip address 80.160.1.1 255.255.255.0
no ip directed-broadcast

I

interface SerialO
bandwidth 64
ip address 70.70.1.1 255.255.255.0
no ip directed-broadcast
no fair-queue



!

router eigrp 75
network 70.0.0.0
network 80.0.0.0
eigrp log-neighbor-changes

!

ip classless

I

!

line con O
exec-timeout 0 0
transport input none

line vty 0 4

I

end

RouterA#sh ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, 1A - 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 -1S-1S, L1 - I1S-IS level-1, L2 - I1S-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

70.0.0.0/8 is variably subnetted, 4 subnets, 2 masks
C 70.70.0.0/24 is directly connected, LoopbackO
C 70.70.1.0/24 is directly connected, SerialO
C 70.70.2.0/24 is directly connected, Loopbackl
D 70.0.0.0/8 is a summary, 00:10:01, NullO
80.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
D 80.0.0.0/8 is a summary, 00:09:55, Null0O
C 80.160.1.0/24 is directly connected, Ethernet0

RouterA#show ip protocols
Routing Protocol is "eigrp 75"
Outgoing update filter list for all interfaces is
Incoming update filter list for all interfaces is
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 75
Automatic network summarization is in effect
Automatic address summarization:
80.0.0.0/8 for Loopback0, Loopbackl, Serial0
Summarizing with metric 281600
70.0.0.0/8 for Ethernet0
Summarizing with metric 128256
Routing for Networks:

70.0.0.0
80.0.0.0

Routing Information Sources:
Gateway Distance Last Update
(this router) 5 00:11:15
70.70.1.2 90 00:11:14

Distance: internal 90 external 170

RouterA#sh ip eigrp neighbors
IP-EIGRP neighbors for process 75

H  Address Interface  Hold Uptime SRTT RTO Q Seq
(sec) (ms) Cnt Num
0 70.70.1.2 Se0 11 00:18:52 0 4500 0 9

RouterA#show ip eigrp interfaces
IP-EIGRP interfaces for process 75

Xmit Queue  Mean  Pacing Time  Multicast Pending
Interface Peers Un/Reliable SRTT  Un/Reliable  Flow Timer  Routes

LoO 0 0/0 0 0/10 0 0
Lol 0 0/0 0 0/10 0 0
Se0 1 0/0 0 10/380 5084 0

RouterA#sh ip eigrp topology
IP-EIGRP Topology Table for process 75

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

P 70.70.0.0/24, 1 successors, FD is 128256
via Connected, Loopback0

P 70.70.1.0/24, 1 successors, FD is 40512000
via Connected, Serial0

P 70.70.2.0/24, 1 successors, FD is 128256
via Connected, Loopbackl

P 70.0.0.0/8, 1 successors, FD is 128256
via Summary (128256/0), Null0



P 80.0.0.0/8, 1 successors, FD is 281600
via Summary (281600/0), Null0
P 80.160.1.0/24, 1 successors, FD is 281600
via Connected, Ethernet0
Et0 0 0/0 0 0/10

RouterB#sh run
Building configuration...

Current configuration : 891 bytes
!
version 12.2
service timestamps debug uptime
service timestamps log uptime
no service password-encryption
I
hostname RouterB
!
!
memory-size iomem 15
ip subnet-zero
!
!
I
ip audit notify log
ip audit po max-events 100
ip ssh time-out 120
ip ssh authentication-retries 3
!
crypto mib ipsec flowmib history tunnel size 200
crypto mib ipsec flowmib history failure size 200
I
!
!
interface BRIO
no ip address
shutdown
!
interface FastEthernetO
no ip address
shutdown
speed auto
!
interface Serial0
bandwidth 64



ip address 70.70.1.2 255.255.255.0
no fair-queue
clockrate 56000
I
interface Seriall
bandwidth 64
ip address 80.80.1.2 255.255.255.0
I
router eigrp 75
network 70.0.0.0
network 80.0.0.0
auto-summary
eigrp log-neighbor-changes
I
ip classless
no ip http server
ip pim bidir-enable
I
!
!
line con 0
exec-timeout 0 0
line aux 0
line vty 0 4
I
no scheduler allocate
end

RouterB#sh ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, 1A - 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-1S, L1 - 1S-IS level-1, L2 - I1S-IS level-2, ia - I1S-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

70.0.0.0/8 is variably subnetted, 4 subnets, 2 masks
70.70.0.0/24 [90/20640000] via 70.70.1.1, 00:02:15, Serial2

70.70.2.0/24 [90/20640000] via 70.70.1.1, 00:02:15, Serial2

D
C 70.70.1.0/24 is directly connected, Serial2
D
D

70.0.0.0/8 is a summary, 00:02:13, Null0
80.0.0.0/8 is variably subnetted, 5 subnets, 2 masks
D 80.80.0.0/24 [90/20640000] via 80.80.1.1, 00:02:11, Serial0
C 80.80.1.0/24 is directly connected, Serial0



D 80.80.2.0/24 [90/20514560] via 80.80.1.1, 00:02:12, Serial0
D 80.80.3.0/24 [90/20640000] via 80.80.1.1, 00:02:12, Serial0
D 80.0.0.0/8 is a summary, 00:02:14, Null0

RouterB#sh ip protocols
Routing Protocol is "eigrp 75"
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 75
Automatic network summarization is in effect
Automatic address summarization:
80.0.0.0/8 for Serial0
Summarizing with metric 40512000
70.0.0.0/8 for Seriall
Summarizing with metric 40512000
Maximum path: 4
Routing for Networks:

70.0.0.0
80.0.0.0

Routing Information Sources:
Gateway Distance Last Update
70.70.1.1 90 00:25:55
(this router) 90 00:25:55
Gateway Distance Last Update
80.80.1.1 90 00:26:02

Distance: internal 90 external 170

RouterB#sh ip eigrp neighbors
IP-EIGRP neighbors for process 75

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

1 80.80.1.1 Se0 12 00:03:23 1432 5000 O 4

0 70.70.1.1 Se2 13 00:03:28 1089 5000 O 3

RouterB#sh ip eigrp interfaces
IP-EIGRP interfaces for process 75

Xmit Queue  Mean  Pacing Time  Multicast Pending
Interface Peers Un/Reliable SRTT  Un/Reliable  Flow Timer  Routes
Se2 1 0/0 1089 5/190 4546 0
Se0 1 0/0 1432 5/190 7326 0



RouterB#sh ip eigrp topology
IP-EIGRP Topology Table for AS(75)/ID(80.80.1.2)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

P 80.80.0.0/24, 1 successors, FD is 20640000

via 80.80.1.1 (20640000/128256), Serial0
P 70.70.0.0/24, 1 successors, FD is 20640000

via 70.70.1.1 (20640000/128256), Serial2
P 80.80.1.0/24, 1 successors, FD is 20512000

via Connected, Serial0
P 70.70.1.0/24, 1 successors, FD is 20512000

via Connected, Serial2
P 80.80.2.0/24, 1 successors, FD is 20514560

via 80.80.1.1 (20514560/28160), Serial0
P 70.70.2.0/24, 1 successors, FD is 20640000

via 70.70.1.1 (20640000/128256), Serial2
P 80.80.3.0/24, 1 successors, FD is 20640000

via 80.80.1.1 (20640000/128256), Serial0
P 70.0.0.0/8, 1 successors, FD is 20512000

via Summary (20512000/0), Null0
P 80.0.0.0/8, 1 successors, FD is 20512000

via Summary (20512000/0), Null0

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

via 70.70.1.1 (20514560/28160), Serial2

RouterC#sh run
Building configuration...

Current configuration : 677 bytes

!

version 12.2

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

!

hostname "RouterC"

!

!

ip subnet-zero



interface Loopback0
ip address 80.80.0.1 255.255.255.0
!
interface Loopbackl
ip address 80.80.3.1 255.255.255.0
!
interface Ethernet0
ip address 80.80.2.1 255.255.255.0
!
interface Ethernetl
no ip address
shutdown
I
interface Serial0
bandwidth 64
ip address 80.80.1.1 255.255.255.0
clockrate 56000
no fair-queue
I
interface Seriall
no ip address
shutdown
!
router eigrp 75
network 80.0.0.0
auto-summary
!
ip classless
ip http server
!
I
no cdp run
!
I
linecon 0
line aux 0
line vty 0 4
!
end

RouterC#sh 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-1S, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - I1S-1S inter area
* - candidate default, U - per-user static route, o - ODR

P - periodic downloaded static route

Gateway of last resort is not set

D 70.0.0.0/8 [90/41024000] via 80.80.1.2, 00:46:37, Serial0
80.0.0.0/24 is subnetted, 4 subnets

C 80.80.0.0 is directly connected, LoopbackO

C 80.80.1.0 is directly connected, Serial0

C 80.80.2.0 is directly connected, EthernetO

C 80.80.3.0 is directly connected, Loopbackl

RouterC#show ip protocols

Routing Protocol is "eigrp 75"
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 75
Automatic network summarization is in effect
Maximum path: 4
Routing for Networks:

80.0.0.0

Routing Information Sources:
Gateway Distance Last Update
80.80.1.2 90 00:40:15

Distance: internal 90 external 170

RouterC#show ip eigrp neighbors
IP-EIGRP neighbors for process 75

H  Address Interface Hold Uptime SRTT RTO Q Seq Type
(sec) (ms) Cnt Num
0 80.80.1.2 Se0 11 00:48:27 28 2280 0 7

RouterC#show ip eigrp interfaces
IP-EIGRP interfaces for process 75

Xmit Queue  Mean  Pacing Time  Multicast Pending
Interface Peers Un/Reliable SRTT  Un/Reliable  Flow Timer  Routes
EtO 0 0/0 0 0/10 0 0
Se0 1 0/0 28 10/380 380 0



Lo0 0 0/0 0 0/10 0 0
Lol 0 0/0 0 0/10 0 0

RouterC#show ip eigrp topology
IP-EIGRP Topology Table for AS(75)/ID(80.80.3.1)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

P 80.80.0.0/24, 1 successors, FD is 128256
via Connected, Loopback0
P 80.80.1.0/24, 1 successors, FD is 40512000
via Connected, Serial0
P 80.80.2.0/24, 1 successors, FD is 281600
via Connected, Ethernet0
P 80.80.3.0/24, 1 successors, FD is 128256
via Connected, Loopbackl
P 70.0.0.0/8, 1 successors, FD is 41024000
via 80.80.1.2 (41024000/40512000), Serial0

B 1: M Router C J& 15 r] LA ping i Router A ] Loopback0 (70.70.0.1) ?
)& 2: A Router C J&75 nJ LA ping il Router A ] FO I (80.160.1.1) ?

B . EIGRP B HILE (Interface Summarization)
%E/[\E%EH%%J:EX?% E ij]?l:)é'u fﬁ/%\ﬁ[ﬂ::
Router (config-router)# no auto-summary

W A3 M5, Router B Hif5 R
RouterB(config-router)#no auto-summary
RouterB(config-router)#
00:55:26: %DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 70.70.1.1 (Serial2) is down: summary
configured
00:55:26: %DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 80.80.1.1 (Serial0) is down: summary
configured
1700B(config-router)#
00:55:30: %DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 80.80.1.1 (Serial0) is up: new adjacency
00:55:30: %DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 70.70.1.1 (Serial2) is up: new adjacency

WRIG, (ERENEE g% L Ad ] show ip route, ®J LA I Router C 7 T ) 80.160.1.0 13 Hi .
WO BN E, SN s s R an

RouterA#sh ip route
Codes: C - connected, S - static, | - IGRP, 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, E - EGP

i -1S-1S, L1 - IS-IS level-1, L2 - IS-1S level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

70.0.0.0/24 is subnetted, 3 subnets
70.70.0.0 is directly connected, LoopbackO
70.70.1.0 is directly connected, SerialO
70.70.2.0 is directly connected, Loopbackl
80.0.0.0/24 is subnetted, 5 subnets
80.80.0.0 [90/41152000] via 70.70.1.2, 00:03:33, Serial0
80.80.1.0 [90/41024000] via 70.70.1.2, 00:03:33, Serial0
80.80.2.0 [90/41049600] via 70.70.1.2, 00:03:33, Serial0
80.80.3.0 [90/41152000] via 70.70.1.2, 00:03:33, Serial0
C 80.160.1.0 is directly connected, Ethernet0

Oo0Oo0

O OO0

RouterB#sh ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, 1A - 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 -1S-1S, L1 - 1S-IS level-1, L2 - I1S-IS level-2, ia - I1S-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

70.0.0.0/24 is subnetted, 3 subnets
70.70.0.0 [90/40640000] via 70.70.1.1, 00:04:33, Serial0
70.70.1.0 is directly connected, Serial0
70.70.2.0 [90/40640000] via 70.70.1.1, 00:04:33, Serial0
80.0.0.0/24 is subnetted, 5 subnets
80.80.0.0 [90/40640000] via 80.80.1.1, 00:04:49, Seriall
80.80.1.0 is directly connected, Seriall
80.80.2.0 [90/40537600] via 80.80.1.1, 00:04:49, Seriall
80.80.3.0 [90/40640000] via 80.80.1.1, 00:04:49, Seriall
80.160.1.0 [90/40537600] via 70.70.1.1, 00:04:34, Serial0

OO0

OoOoOOO0

RouterC#sh 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 -1S-IS, L1 - IS-1S level-1, L2 - IS-IS level-2, ia - I1S-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

70.0.0.0/24 is subnetted, 3 subnets

D 70.70.0.0 [90/41152000] via 80.80.1.2, 00:05:03, Serial0
D 70.70.1.0 [90/41024000] via 80.80.1.2, 00:05:18, Serial0
D 70.70.2.0 [90/41152000] via 80.80.1.2, 00:05:03, Serial0

80.0.0.0/24 is subnetted, 5 subnets
80.80.0.0 is directly connected, Loopback0
80.80.1.0 is directly connected, Serial0
80.80.2.0 is directly connected, EthernetO
80.80.3.0 is directly connected, Loopbackl
80.160.1.0 [90/41049600] via 80.80.1.2, 00:05:04, Serial0

COO0OO0

SR, IXAERCEL TN, RN 8% 0 R KA IROK. BATR LMIEH] EIGRP R4 LS K
D R IEH o HARar Sk

Router (config-if)# ip summary-address eigrp autonomous-system-number
ip-address mask administrative-distance

fERouter B, FRATIHEAT I R A E "

interface SerialO

ip address 70.70.1.2 255.255.255.0

ip summary-address eigrp 75 80.80.0.0 255.255.0.0 5
I

interface Seriall

ip address 80.80.1.2 255.255.255.0

ip summary-address eigrp 75 70.0.0.0 255.0.0.0 5

I

RIS, A show ip route AU SLEK 1075 (L.

RouterA#sh ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, 1A - 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 -1S-1S, L1 - I1S-IS level-1, L2 - I1S-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

70.0.0.0/8 is variably subnetted, 4 subnets, 2 masks
C 70.70.0.0/24 is directly connected, LoopbackO



C 70.70.1.0/24 is directly connected, SerialO

C 70.70.2.0/24 is directly connected, Loopbackl
D 70.0.0.0/8 is a summary, 00:24:58, Null0
80.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
D 80.80.0.0/16 [90/41024000] via 70.70.1.2, 00:00:05, Serial0
C 80.160.1.0/24 is directly connected, Ethernet0

RouterB#sh ip route

Codes: C - connected, S - static, | - IGRP, 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, E - EGP
i - IS-1S, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - I1S-1S inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

70.0.0.0/8 is variably subnetted, 4 subnets, 2 masks
70.70.0.0/24 [90/40640000] via 70.70.1.1, 00:00:54, Serial0
70.70.1.0/24 is directly connected, SerialO
70.70.2.0/24 [90/40640000] via 70.70.1.1, 00:00:54, Serial0
70.0.0.0/8 is a summary, 00:28:26, Null0

80.0.0.0/8 is variably subnetted, 6 subnets, 2 masks
80.80.0.0/24 [90/40640000] via 80.80.1.1, 00:01:21, Seriall
80.80.0.0/16 is a summary, 00:15:23, Null0
80.80.1.0/24 is directly connected, Seriall
80.80.2.0/24 [90/40537600] via 80.80.1.1, 00:01:23, Seriall
80.80.3.0/24 [90/40640000] via 80.80.1.1, 00:01:23, Seriall
80.160.1.0/24 [90/40537600] via 70.70.1.1, 00:00:55, Serial0

RouterC#sh ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, 1A - 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 -1S-1S, L1 - 1S-IS level-1, L2 - I1S-IS level-2, ia - I1S-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

OO0

OO0OQ0OO0O0

Gateway of last resort is not set

D 70.0.0.0/8 [90/41024000] via 80.80.1.2, 00:01:53, Serial0
80.0.0.0/24 is subnetted, 5 subnets

C 80.80.0.0 is directly connected, Loopback0

C 80.80.1.0 is directly connected, Serial0

C 80.80.2.0 is directly connected, EthernetO



C 80.80.3.0 is directly connected, Loopbackl
D 80.160.1.0 [90/41049600] via 80.80.1.2, 00:01:24, Serial0

&R 3: Host A, B2l n] LLHAH ping 8 ?
X2 B ] LA Router A C HEATER HHYC AL, JFH show ip router BFAEIL 4G R,

SZE=. IGRP/EIGRP fJB3hES 4 (Redistribution)

TEAEE AS SIS LL T, IGRP & AN E it 2 EIGRP. T IGRP ANSCHEIC i35k [ i
(CIDR), Jt LA i (13 1 1P bk Al — Lo g
% Router A Fil Router B [#] FO 4B shutdown, AT AT HEIW & N, HEMEEE h s -
% R IS O

Loopback 0

G060 2. 1024

e
- 80902124
Loopback 0

Zx R GBI U e &N R 1P Hhik . X5, 7F RouterA _F A IGRP, 7F RouterC
)5 H EIGRP, {1 RouterB _I-[Ali 5 ) IGRP 1 EIGRP., {EE HA RS SE S —. nlAeT 2 H 2 m)
(LR - S

Router (config)# router eigrp autonomous-system-number
Router (config)# router igrp autonomous-system-number

Router (config-router)# network network-number

Router (config-if)# bandwidth kilobits

7F RouterA 1 C ¥ H] show ip route A1 show ip eigrp traffic, ic./RAI AR .

RouterAf#sh ip route
Codes: C - connected, S - static, I - IGRP, 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
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, Ll - 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

70.0.0.0/24 is subnetted, 1 subnets
70.70.1.0 is directly connected, SerialO
80.0.0.0/8 [100/82125] wvia 70.70.1.2, 00:01:02, SerialoO
I 90.0.0.0/8 [100/82625] wvia 70.70.1.2, 00:01:02, SerialoO
60.0.0.0/24 is subnetted, 1 subnets
c 60.60.2.0 is directly connected, LoopbackO

RouterA#sh ip eigrp traffic
()

H Q

RouterCH#sh ip route
Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP

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

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

E1l - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, Ll - 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
70.0.0.0/24 is subnetted, 1 subnets

D EX 70.70.1.0 [170/41024000] wvia 80.80.1.2, 00:02:52, SerialO
80.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

c 80.80.1.0/24 is directly connected, Serial0

D 80.0.0.0/8 is a summary, 00:04:06, NulloO
90.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

c 90.90.2.0/24 is directly connected, Loopback0

D 90.0.0.0/8 is a summary, 00:04:06, NulloO

D EX 60.0.0.0/8 [170/41152000] wvia 80.80.1.2, 00:01:07, SerialO

RouterCH#sh ip eigrp traffic

IP-EIGRP Traffic Statistics for process 75
Hellos sent/received: 225/210
Updates sent/received: 4/3
Queries sent/received: 0/0
Replies sent/received: 0/0
Acks sent/received: 2/3
Input queue high water mark 1, 0 drops
SIA-Queries sent/received: 0/0
SIA-Replies sent/received: 0/0
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EIGRP 75

FO
192.168.1.1/24

Router B
2.1
192.168.2.0/30

S1 2.5
192.168.2.4/30

F

Router A Router C

SZESUY. EIGRP [ s

Fo A P BT s B R LA B T s 1) 1P Mkl A 2R B AT v, 4N BER B EIGRP. T
M TAEFERM, df% BB gk

MC B &N tHAS, AR5 10 Hshow ip route UL R H&, B ML Rehs IEFisfE (%
ML LAd FHping, tracertfiy 4 ).
U Router B A #, wEIF:

interface Serial0

bandwidth 64

ip address 192.168.2.1 255.255.255.252

interface Seriall

bandwidth 128

ip address 192.168.2.5 255.255.255.252

router eigrp 75

network 192.168.2.0

network 192.168.1.0

no auto-summary

WHESHE, BB LS S, AR5 1E Fshow ip route kR4S 3%, B A ML RENS 1%
BE (EEENL LA Hping, tracertdir 2 ).

&A% s EAd Fshow ip eigrp topology, show ip route, show interfacesi &<t & (1) 45 5 .
Router A:
show ip eigrp topology  show ip route  show interfaces
Router B:
show ip eigrp topology  show ip route  show interfaces
Router C:
show ip eigrp topology  show ip route  show interfaces




RouterA#sh ip eigrp topology
IP-EIGRP Topology Table for AS(75)/ID(192.168.3.1)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

P 192.168.1.0/24, 1 successors, FD is 20540160
via 192.168.3.2 (20540160/20514560), Ethernet0
via 192.168.2.1 (40514560/28160), Serial0

P 192.168.2.0/30, 1 successors, FD is 40512000
via Connected, Serial0

P 192.168.3.0/24, 1 successors, FD is 281600
via Connected, Ethernet0

P 192.168.2.4/30, 1 successors, FD is 20537600
via 192.168.3.2 (20537600/20512000), Ethernet0
via 192.168.2.1 (41024000/20512000), Serial0

RouterA#sh ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, 1A - 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-1S, L1 - 1S-IS level-1, L2 - I1S-IS level-2, ia - I1S-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 192.168.1.0/24 [90/20540160] via 192.168.3.2, 00:02:38, Ethernet0
192.168.2.0/30 is subnetted, 2 subnets

C 192.168.2.0 is directly connected, SerialO

D 192.168.2.4 [90/20537600] via 192.168.3.2, 00:02:40, Ethernet0

C 192.168.3.0/24 is directly connected, EthernetO

RouterA#sh int sO

Serial0 is up, line protocol is up
Hardware is HD64570
Internet address is 192.168.2.2/30
MTU 1500 bytes, BW 64 Kbit, DLY 20000 usec,

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

Encapsulation HDLC, loopback not set
Keepalive set (10 sec)
Last input 00:00:01, output 00:00:01, output hang never
Last clearing of "show interface™ counters 00:23:31
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 79
Queueing strategy: fifo
Output queue: 0/40 (size/max)



5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate O bits/sec, 0 packets/sec
125 packets input, 8975 bytes, 0 no buffer
Received 43 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
124 packets output, 7156 bytes, O underruns
0 output errors, 0 collisions, 10 interface resets
0 output buffer failures, 0 output buffers swapped out
2 carrier transitions
DCD=up DSR=up DTR=up RTS=up CTS=up

RouterA#sh int e0
EthernetO is up, line protocol is up
Hardware is Lance, address is 00e0.1e60.82b6 (bia 00e0.1e60.82b6)
Internet address is 192.168.3.1/24
MTU 1500 bytes, BW 10000 Kbit, DLY 1000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ARPA, loopback not set
Keepalive set (10 sec)
ARP type: ARPA, ARP Timeout 04:00:00
Last input 00:00:02, output 00:00:00, output hang never
Last clearing of "show interface" counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: O
Queueing strategy: fifo
Output queue: 0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate O bits/sec, 0 packets/sec
82 packets input, 7602 bytes, 0 no buffer
Received 77 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored
0 input packets with dribble condition detected
361 packets output, 46120 bytes, 0 underruns
117 output errors, 0 collisions, 5 interface resets
0 babbles, 0 late collision, 0 deferred
117 lost carrier, 0 no carrier
0 output buffer failures, 0 output buffers swapped out

RouterB#show ip eigrp topology
IP-EIGRP Topology Table for AS(75)/1D(192.168.2.5)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

P 192.168.1.0/24, 1 successors, FD is 28160
via Connected, FastEthernet0
P 192.168.2.0/30, 1 successors, FD is 40512000



via Connected, Seriall
P 192.168.3.0/24, 1 successors, FD is 20537600
via 192.168.2.6 (20537600/281600), Serial0
via 192.168.2.2 (40537600/281600), Seriall
P 192.168.2.4/30, 1 successors, FD is 20512000
via Connected, Serial0

RouterB#sh ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, 1A - 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 -1S-1S, L1 - 1S-IS level-1, L2 - I1S-IS level-2, ia - I1S-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 192.168.1.0/24 is directly connected, FastEthernet0
192.168.2.0/30 is subnetted, 2 subnets

C 192.168.2.0 is directly connected, Seriall

C 192.168.2.4 is directly connected, Serial0

D 192.168.3.0/24 [90/20537600] via 192.168.2.6, 00:08:45, Serial0

RouterB#sh int fO
FastEthernetO is up, line protocol is up
Hardware is PQUICC_FEC, address is 0006.d7ee.39b6 (bia 0006.d7ee.39b6)
Internet address is 192.168.1.1/24
MTU 1500 bytes, BW 100000 Kbit, DLY 100 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ARPA, loopback not set
Keepalive set (10 sec)
Full-duplex, 100Mb/s, 100BaseTX/FX
ARP type: ARPA, ARP Timeout 04:00:00
Last input 00:05:00, output 00:00:01, output hang never
Last clearing of "show interface™ counters never
Queueing strategy: fifo
Output queue 0/40, 0 drops; input queue 0/75, 0 drops
5 minute input rate 0 bits/sec, O packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
122 packets input, 17103 bytes
Received 122 broadcasts, 0 runts, 0 giants, O throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored
0 watchdog
0 input packets with dribble condition detected
399 packets output, 88998 bytes, 0 underruns



37 output errors, 0 collisions, 4 interface resets

0 babbles, 0 late collision, O deferred

37 lost carrier, 0 no carrier

0 output buffer failures, 0 output buffers swapped out

RouterB#sh int sO
Serial0 is up, line protocol is up
Hardware is PowerQUICC Serial
Internet address is 192.168.2.1/30
MTU 1500 bytes, BW 64 Kbit, DLY 20000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation HDLC, loopback not set
Keepalive set (10 sec)
Last input 00:00:03, output 00:00:00, output hang never
Last clearing of "show interface"” counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 54
Queueing strategy: weighted fair
Output queue: 0/1000/64/54 (size/max total/threshold/drops)
Conversations 0/2/32 (active/max active/max total)
Reserved Conversations 0/0 (allocated/max allocated)
Available Bandwidth 48 kilobits/sec
5 minute input rate 0 bits/sec, O packets/sec
5 minute output rate O bits/sec, 0 packets/sec
230 packets input, 11820 bytes, 0 no buffer
Received 69 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
250 packets output, 17483 bytes, 0 underruns
0 output errors, 0 collisions, 3 interface resets
0 output buffer failures, 0 output buffers swapped out
12 carrier transitions
DCD=up DSR=up DTR=up RTS=up CTS=up

RouterB#sh int s1

Seriall is up, line protocol is up
Hardware is PowerQUICC Serial
Internet address is 192.168.2.5/30
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 00:00:03, output 00:00:00, output hang never
Last clearing of "show interface” counters 00:28:57
Queueing strategy: fifo
Output queue 0/40, 0 drops; input queue 0/75, 0 drops
5 minute input rate 0 bits/sec, O packets/sec



5 minute output rate O bits/sec, 0 packets/sec
209 packets input, 13584 bytes, 0 no buffer
Received 76 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
222 packets output, 17280 bytes, 0 underruns
0 output errors, 0 collisions, 4 interface resets
0 output buffer failures, 0 output buffers swapped out
1 carrier transitions
DCD=up DSR=up DTR=up RTS=up CTS=up

RouterC#show ip eigrp topology
IP-EIGRP Topology Table for process 75

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

P 192.168.1.0/24, 1 successors, FD is 20514560
via 192.168.2.5 (20514560/28160), Serial0
P 192.168.2.0/30, 1 successors, FD is 40537600
via 192.168.3.1 (40537600/40512000), Ethernet0
via 192.168.2.5 (41024000/40512000), Serial0
P 192.168.3.0/24, 1 successors, FD is 281600
via Connected, Ethernet0
P 192.168.2.4/30, 1 successors, FD is 20512000
via Connected, Serial0

RouterC#sh ip route

Codes: C - connected, S - static, | - IGRP, 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, E - EGP
i - 1S-IS, L1 - 1S-1S level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

D 192.168.1.0/24 [90/20514560] via 192.168.2.5, 00:13:22, Serial0
192.168.2.0/30 is subnetted, 2 subnets

D 192.168.2.0 [90/40537600] via 192.168.3.1, 00:13:22, Ethernet0

C 192.168.2.4 is directly connected, Serial0

C 192.168.3.0/24 is directly connected, Ethernet0

RouterC#sh int e0

EthernetO is up, line protocol is up
Hardware is QUICC Ethernet, address is 0010.7b2c.e59c (bia 0010.7b2c.e59¢)
Internet address is 192.168.3.2/24
MTU 1500 bytes, BW 10000 Kbit, DLY 1000 usec, rely 255/255, load 1/255



Encapsulation ARPA, loopback not set, keepalive set (10 sec)
ARP type: ARPA, ARP Timeout 04:00:00
Last input 00:00:00, output 00:00:02, output hang never
Last clearing of "show interface™ counters never
Queueing strategy: fifo
Output queue 0/40, 0 drops; input queue 0/75, 0 drops
5 minute input rate 0 bits/sec, O packets/sec
5 minute output rate O bits/sec, 0 packets/sec
194 packets input, 14449 bytes, 0 no buffer
Received 189 broadcasts, 0 runts, 0 giants, O throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
0 input packets with dribble condition detected
318 packets output, 27905 bytes, 0 underruns
0 output errors, 0 collisions, 2 interface resets
0 babbles, 0 late collision, 0 deferred
0 lost carrier, 0 no carrier
0 output buffer failures, 0 output buffers swapped out

RouterC#sh int sO
Serial0 is up, line protocol is up
Hardware is QUICC Serial
Internet address is 192.168.2.6/30
MTU 1500 bytes, BW 128 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
Last input 00:00:01, output 00:00:00, output hang never
Last clearing of "show interface™ counters never
Input queue: 0/75/0 (size/max/drops); Total output drops: 0
Queueing strategy: weighted fair
Output queue: 0/1000/64/0 (size/max total/threshold/drops)
Conversations 0/1/256 (active/max active/max total)
Reserved Conversations 0/0 (allocated/max allocated)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate O bits/sec, 0 packets/sec
317 packets input, 24376 bytes, 0 no buffer
Received 119 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
303 packets output, 19509 bytes, 0 underruns
0 output errors, 0 collisions, 14 interface resets
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions
DCD=up DSR=up DTR=up RTS=up CTS=up

P4, FA1{ERouterAf)SOFIRouterBI¥ISO I 1% & EIGRP# % i 1 64Kbps ik i 7 7 [1)100%. LA
Router B 44 :
interface Serial0



bandwidth 64
ip address 192.168.2.1 255.255.255.252
ip bandwidth-percent eigrp 75 100
interface Seriall
bandwidth 128
ip address 192.168.2.5 255.255.255.252
7£RouterC_F1{# Fishow ip eigrp topology, show ip route, show interfacesii %< Hc & 11 45 5

RouterC#sh ip eigrp topology
IP-EIGRP Topology Table for process 75

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

P 192.168.1.0/24, 1 successors, FD is 20514560
via 192.168.2.5 (20514560/28160), Serial0
P 192.168.2.0/30, 1 successors, FD is 40537600
via 192.168.3.1 (40537600/40512000), Ethernet0
via 192.168.2.5 (41024000/40512000), Serial0
P 192.168.3.0/24, 1 successors, FD is 281600
via Connected, Ethernet0
P 192.168.2.4/30, 1 successors, FD is 20512000
via Connected, Serial0

RouterC#sh ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, 1A - 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 -1S-1S, L1 - I1S-IS level-1, L2 - I1S-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

D 192.168.1.0/24 [90/20514560] via 192.168.2.5, 00:30:42, Serial0
192.168.2.0/30 is subnetted, 2 subnets

D 192.168.2.0 [90/40537600] via 192.168.3.1, 00:30:43, Ethernet0

C 192.168.2.4 is directly connected, SerialO

C 192.168.3.0/24 is directly connected, EthernetO

RouterC#sh int sO

Serial0 is up, line protocol is up
Hardware is QUICC Serial
Internet address is 192.168.2.6/30



MTU 1500 bytes, BW 128 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
Last input 00:00:00, output 00:00:01, output hang never
Last clearing of "show interface™ counters never
Input queue: 0/75/0 (size/max/drops); Total output drops: 0
Queueing strategy: weighted fair
Output queue: 0/1000/64/0 (size/max total/threshold/drops)
Conversations 0/1/256 (active/max active/max total)
Reserved Conversations 0/0 (allocated/max allocated)
5 minute input rate 0 bits/sec, O packets/sec
5 minute output rate O bits/sec, 0 packets/sec
698 packets input, 55064 bytes, 0 no buffer
Received 252 broadcasts, 0 runts, 0 giants, O throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
663 packets output, 43280 bytes, 0 underruns
0 output errors, 0 collisions, 14 interface resets
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions
DCD=up DSR=up DTR=up RTS=up CTS=up

RouterC#sh int e0
EthernetO is up, line protocol is up
Hardware is QUICC Ethernet, address is 0010.7b2c.e59c (bia 0010.7b2c.e59¢)
Internet address is 192.168.3.2/24
MTU 1500 bytes, BW 10000 Kbit, DLY 1000 usec, rely 255/255, load 1/255
Encapsulation ARPA, loopback not set, keepalive set (10 sec)
ARP type: ARPA, ARP Timeout 04:00:00
Last input 00:00:00, output 00:00:01, output hang never
Last clearing of "show interface™ counters never
Queueing strategy: fifo
Output queue 0/40, 0 drops; input queue 0/75, 0 drops
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate O bits/sec, 0 packets/sec
421 packets input, 31447 bytes, 0 no buffer
Received 411 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
0 input packets with dribble condition detected
673 packets output, 56992 bytes, 0 underruns
0 output errors, 0 collisions, 2 interface resets
0 babbles, 0 late collision, 0 deferred
0 lost carrier, 0 no carrier
0 output buffer failures, 0 output buffers swapped out

PRZSEIGRPIFIY = 55T, 48 Adebug eigrp fsm, #:34, ¥fRouter C Fastethernet 1 ¥ M4k T,



ML EEX % ) debug i B .

RouterCH#debug eigrp fsm

EIGRP FSM Events/Actions debugging is on

RouterC#

00:15:20: DUAL: rcvquery: 192.168.3.0/24 via 192.168.2.5 metric
4294967295/4294967295, RD 1is 41026560

00:15:20: DUAL: FindFS fordest 192.168.3.0/24. FDis 41026560, RDis 41026560
00:15:20: DUAL: 192.168.2.5 metric 4294967295/4294967295 not found
Dmin is 4294967295

00:15:20: DUAL: Dest 192.168.3.0/24 (SplitHorizon) not enteringactive state.
00:15:20: DUAL: send REPLY(rl/nl) about 192.168.3.0/24 to 192.168.2.5
00:15:20: DUAL: Removing dest 192.168.3.0/24, nexthop 192.168.2.5
00:15:20: DUAL: No routes. Flushing dest 192.168.3.0/24

HOHTE M S d L

00:15:50: DUAL: dest(192.168.3.0/24) not active

00:15:50: DUAL: rcvupdate: 192.168.3.0/24 wvia 192.168.2.5 metric
41026560/40514560

00:15:50: DUAL: Find FS for dest 192.168.3.0/24. FD is 4294967295, RD is
4294967295 found

00:15:50: DUAL: RT installed 192.168.3.0/24 via 192.168.2.5

00:15:50: DUAL: Send update about 192.168.3.0/24. Reason: metric chg
00:15:50: DUAL: Send update about 192.168.3.0/24. Reason: new if

SEIGF . EIGRP FIAEE A 73 F45 (Unequal-Cost Load Balancing with IGRP)

Bic & 1 23417, 7F RouterB "N R4
RouterB(config)#router eigrp 75
RouterB(config-router)#variance 10

Hilshow ip routefir? & HRouterBf)I%HE"

JaH variace g2 Ay IMH R JAH variace fin 2 o s &
RouterC#sh ip route RouterB#sh ip route
Codes: C - connected, S - static, I - IGRP, R | Codes: C - connected, S - static, I - IGRP, R
- RIP, M - mobile, B - BGP - RIP, M - mobile, B - BGP

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

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

E1l - OSPF external type 1, E2 - OSPF El - OSPFexternal typel, E2 - OSPFexternal
external type 2, E - EGP type 2, E - EGP

i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS
level-2, * - candidate default level-2, ia - IS-IS inter area

U - per-user static route, o - ODR * - candidate default, U - per-user static

route, o - ODR

Gateway of last resort is not set P - periodic downloaded static route
D 192.168.1.0/24 [90/20514560] via | Gateway of last resort is not set
192.168.2.5, 00:30:42, Serial0




192.168.2.0/30 is subnetted, 2 subnets c 192.168.1.0/24 1is directly connected,
D 192.168.2.0 [90/40537600] +via | FastEthernetO
192.168.3.1, 00:30:43, EthernetO 192.168.2.0/30 is subnetted, 2 subnets
c 192.168.2.4 is directly connected, |C 192.168.2.0 is directly connected, Seriall
Serialo0 C 192.168.2.4 is directly connected, Serial0
C 192.168.3.0/24 1is directly connected, |D 192.168.3.0/24 [90/40537600] wvia 192.168.2.2,
EthernetO 00:00:08, Seriall
[90/20537600] via 192.168.2.6,
00:00:08, Seriall

MULRMEEARILL EER, W LDUGORAAICE, AR5 H8 sl o

e os W pin . .3.1 -t -r 3 wA%UE variance g%
e, fF Host Ll ping 192.168.3.1 -t 3 A LR e
C:\>ping 192.168.3.1 -t -r 3

Pinging 192.168.3.1 with 32 bytes of data:

Reply from 192.168.3.1: bytes=32 time=21ms TTL=253
Route: 192.168.2.1 ->
192.168.3.1 ->
192.168.3.1
Reply from 192.168.3.1: bytes=32 time=20ms TTL=253
Route: 192.168.2.5 ->
192.168.3.2 ->
192.168.3.1
Reply from 192.168.3.1: bytes=32 time=20ms TTL=253
Route: 192.168.2.5 ->
192.168.3.2 ->
192.168.3.1
Reply from 192.168.3.1: bytes=32 time=20ms TTL=253
Route: 192.168.2.1 ->
192.168.3.1 ->
192.168.3.1
Reply from 192.168.3.1: bytes=32 time=20ms TTL=253
Route: 192.168.2.5 ->
192.168.3.2 ->
192.168.3.1
Reply from 192.168.3.1: bytes=32 time=20ms TTL=253
Route: 192.168.2.5 ->
192.168.3.2 ->
192.168.3.1

Ping statistics for 192.168.3.1:

Packets: Sent = 6, Received = 6, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 20ms, Maximum = 21ms, Average = 20ms
Control-C
e




A, %3 MR, HMANE 192.168.2.5 &, B—AZ192.168.2.1 58, EHIARLE
JCAR S AV A R

SEIS 7. EIGRP S EE

& Bi%hello-intervalfihold-time
RECciscon vl KT EIGRPIIH K45, BRINTSOLT, s ik [, EIGRPRESHPRIL —IK
hellofd, fERr%2 miEEk I, EIGRPR 60 AL —{khellofd. IMThold timeffJERIAMNS (A2
hellofd KL I3 F5 . Bl sE8El% L hold time/&15Fr, (LA TE#EM LMhold timefd
1800, FAlIrI LLHip hello-interval eigrpfip hold-time eigrpfiy 4 5 tthellofy, & 3% i 8] Fhold time
TEA ST, 45 Hshow ip eigrp neighborir 425 & — T - Mtimer.
RouterB#sh ip eigrp nei
IP-EIGRP neighbors for process 75

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

0 192.168.2.6 Se0 1200:17:17 20 1140 0 38

1 192.168.2.2 Se2 1400:36:56 21 1140 0 53

SR JEFATI{ERouterB |, dtthello interval 5t 10%), holdtimerdti%30%> . Fi7RouterC I Hshow ip
eigrp neighborfir 4 71 % :
RouterC#sh ip eigrp nei
IP-EIGRP neighbors for process 75

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

1 192.168.3.1 Fa0 12 00:05:53 4 200 0 52

0 192.168.2.5 Se0 2100:17:42 27 200 0 20

P A1t AT LU i debug eigrp packetsfiy & 25 -
01:38:55: EIGRP: Received HELLO on FastEthernetO nbr 192.168.3.1
01:38:55:  AS 75, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ un/rely 0/0
01:38:55: EIGRP: Sending HELLO on Serial0
01:38:55:  AS 75, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0
01:38:55: EIGRP: Sending HELLO on FastEthernet0
01:38:55:  AS 75, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0
01:38:57: EIGRP: Received HELLO on Serial0 nbr 192.168.2.5
01:38:57:  AS 75, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ un/rely 0/0
01:38:59: EIGRP: Received HELLO on FastEthernetO nbr 192.168.3.1
01:38:59:  AS 75, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ un/rely 0/0
01:39:00: EIGRP: Sending HELLO on Serial0
01:39:00:  AS 75, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0
01:39:00: EIGRP: Sending HELLO on FastEthernet0
01:39:00:  AS 75, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0
01:39:04: EIGRP: Received HELLO on FastEthernetO nbr 192.168.3.1
01:39:04:  AS 75, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ un/rely 0/0
01:39:04: EIGRP: Sending HELLO on Serial0
01:39:04:  AS 75, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0



01:39:05: EIGRP: Sending HELLO on FastEthernet0
AS 75, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0

01:39:05:

01:39:07: EIGRP: Received HELLO on Serial0 nbr 192.168.2.5

01:39:07:

AS 75, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ un/rely 0/0

% “EIGRP sends hello packets every 5 seconds on high bandwidth links and every 60 seconds on low bandwidth

multipoint links.
> 5-second hello:

broadcast media, such as Ethernet, Token Ring, and FDDI ¢
point-to-point serial links, such as PPP or HDLC leased circuits, Frame Relay point-to-point subinterfaces,

and ATM point-to-point subinterfaces ¢

high bandwidth (greater than T1) multipoint circuits, such as ISDN PRI and Frame Relay ¢

> 60-second hello: e

multipoint circuits T1 bandwidth or slower, such as Frame Relay multipoint interfaces, ATM

multipoint interfaces, ATM
switched virtual circuits, and ISDN BRIs ¢

The rate at which EIGRP sends hello packets is called the hello interval, and you can adjust it per interface with
the ip hello-interval eigrp command. The hold time is the amount of time that a router will consider a neighbor
alive without receiving a hello packet. The hold time is typically three times the hello interval, by default, 15
seconds and 180 seconds. You can adjust the hold time with the ip hold-time eigrp command. Note that if you
change the hello interval, the hold time is not automatically adjusted to account for this change - you must manually
adjust the hold time to reflect the configured hello interval. It is possible for two routers to become EIGRP
neighbors even though the hello and hold timers don't match. The hold time is included in the hello packets so each
neighbor should stay alive even though the hello interval and hold timers don't match.”

¢ LA RERBS GEHO

——Cisco - White Paper: EIGRP

7 RouterB -5t show ip route, show ip eigrp topology, W43 192.168.3.0 4% 1) i & .
53 HI7E RouterA A1 RouterC b 4”7 eigrp IS4, AW 14
RouterA(config-router)#metric weights 0 K1 K2 K3 K4 K5

FR KA RouterB | show ip route, show ip eigrp topology, M %4e 75 LB 88 T eigrp IR &

K1=1,K2=0,K3=1,K4=0,K5=0 (ER}J

K1=K2=K3=K4=K5=1

RouterA#tsh ip route
Codes: C - connected, S - static, R - RIP, M - mobile,
B - BGP

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

N1 - OSPF NSSA external type 1,
external type 2

El - OSPF external type 1, E2 - OSPF external type

O - OSPF, IA -

N2 - OSPF NSSA

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

D 192.168.1.0/24

00:09:56, EthernetO
192.168.2.0/30 is subnetted, 2 subnets

c 192.168.2.0 is directly connected, Serial0

D 192.168.2.4 [90/20537600] wvia 192.168.3.2,

00:09:56, EthernetO

c 192.168.3.0/24 is directly connected, EthernetO

[90/20540160] via 192.168.3.2,

RouterA#sh ip route
Codes: C - connected, S - static,
B - BGP

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

N1 - OSPF NSSA external type 1,
external type 2

E1l - OSPF external type 1, E2 - OSPF external type

R - RIP, M - mobile,

N2 - OSPF NSSA

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

D 192.168.1.0/24

00:03:12, EthernetO
192.168.2.0/30 is subnetted, 2 subnets

c 192.168.2.0 is directly connected, Serial0

D 192.168.2.4 [90/80531] wvia 192.168.3.2,

00:03:12, EthernetO

C 192.168.3.0/24 is directly connected, EthernetO

[90/80541] wvia 192.168.3.2,




RouterA#sh ip eigrp topology
IP-EIGRP Topology Table for AS(75)/ID(192.168.3.1)

Codes: P - Passive, A - Active, U - Update, Q - Query,
R - Reply,
r - reply Status, s - sia Status
P 192.168.1.0/24, 1 successors, FD is 20540160
via192.168.3.2 (20540160/20514560) , Ethernet0
via 192.168.2.1 (40514560/28160), SerialO
P 192.168.2.0/30, 1 successors, FD is 40512000
via Connected, SerialO
P 192.168.3.0/24, 1 successors,
via Connected, EthernetoO
P 192.168.2.4/30, 1 successors,

FD is 281600

FD is 20537600

RouterA#sh ip eigrp topology
IP-EIGRP Topology Table for AS(75)/ID(192.168.3.1)

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

r - reply Status, s - sia Status

P 192.168.1.0/24, 1 successors,

via 192.168.3.2

FD is 80541

(80541/80441), EthernetoO
via 192.168.2.1 (158872/110), Serial0

P 192.168.2.0/30, 1 successors, FD is 158862
via Connected, SerialoO

P 192.168.3.0/24, 1 successors,
via Connected, EthernetO

P 192.168.2.4/30, 1 successors,

FD is 1103

FD is 80531

vial1l92.168.3.2 (20537600/20512000) , Ethernet0 via 192.168.3.2 (80531/80431), EthernetO
via 192.168.2.1 (41024000/20512000), Serialo0 via 192.168.2.1 (160862/80431), Serialo0
RouterB#sh ip route RouterB#sh ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, (| Codes: C - connected, S - static, I - IGRP, R - RIP, M
M - mobile, B - BGP - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF
OSPF inter area inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA N1 - OSPF NSSA external type 1, N2 - OSPF NSSA

external type 2
El - 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,
ODR
P - periodic downloaded static route

o -

Gateway of last resort is not set

C 192.168.1.0/24
FastEthernetO0
192.168.2.0/30 is subnetted,

ig directly connected,
2 subnets
c 192.168.2.0 is directly connected, Seriall
c 192.168.2.4 is directly connected, Serial0
D 192.168.3.0/24 [90/20537600] wvia 192.168.2.6,
00:11:47, SerialO

[90/40537600]

00:11:47, Seriall
/I EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENI

RouterB#sh ip eigrp topology
IP-EIGRP Topology Table for AS(75)/ID(192.168.2.5)

via 192.168.2.2,

Codes: P - Passive, A - Active, U - Update, Q - Query,
R - Reply,
r - reply Status, s - sia Status
P 192.168.1.0/24, 1 successors, FD is 28160
via Connected, FastEthernetO
P 192.168.2.0/30, 1 successors, FD is 40512000
via Connected, Seriall
P 192.168.3.0/24, 1 successors, FD is 20537600
via 192.168.2.6 (20537600/281600), Seriall
via 192.168.2.2 (40537600/281600), Seriall
P 192.168.2.4/30, 1 successors, FD is 20512000
via Connected, SerialO

external type 2
El - OSPF external type 1, E2 - OSPF external type

2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-1IS level-2,
ia - IS-IS inter area

* - candidate default, U - per-user static route,
ODR
P - periodic downloaded static route

o -

Gateway of last resort is not set

c 192.168.1.0/24 isdirectly connected, FastEthernet0
192.168.2.0/30 is subnetted, 2 subnets

c 192.168.2.0 is directly connected, Seriall

c 192.168.2.4 is directly connected, Serial0

D 192.168.3.0/24 [90/80531] wvia 192.168.2.6,
00:04:28, Serial0

[90/158962] vial92.168.2.2, 00:04:28,

Seriall
EEEEEEEE NN EEEEE NN NN ENEEENEEEEEEEEEEEEENEENEEEEEEEEENI

RouterB#sh ip eigrp topology
IP-EIGRP Topology Table for AS(75)/ID(192.168.2.5)

Codes: P - Passive, A - Active, U - Update, Q - Query,
R - Reply,
r - reply Status, s - sia Status
P 192.168.1.0/24, 1 successors, FD is 28160
via Connected, FastEthernetO
P 192.168.2.0/30, 1 successors, FD is 40512000
via Connected, Seriall
via 192.168.2.6 (160962/158962), Serial0
P 192.168.3.0/24, 1 successors, FD is 80531
via 192.168.2.6 (80531/1103), Serialo
via 192.168.2.2 (158962/1103), Seriall
P 192.168.2.4/30, 1 successors, FD is 20512000
via Connected, SerialoO

via 192.168.2.2 (160962/80531), Seriall

RouterC#sh ip route
Codes: C - connected, S - static, I -
M - mobile, B - BGP

IGRP, R - RIP,

D - EIGRP, EX - EIGRP external, O - OSPF, IA -
OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA

external type 2
El - OSPF external type 1, E2 - OSPF external type
EGP
i-IS-IS, Ll - IS-IS level-1, L2 - IS-IS level-2,
candidate default
U - per-user static route,

2, E -

* -

o - ODR
Gateway of last resort is not set

D 192.168.1.0/24
00:13:37, Serial0

[90/20514560] via 192.168.2.5,

RouterC#sh ip route
Codes: C - connected, S - static, I -
- mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF
inter area
N1 - OSPF NSSA external type 1,
external type 2
E1l - OSPF external type 1, E2 - OSPF external type
EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2,
candidate default
U - per-user static route,

IGRP, R - RIP, M

N2 - OSPF NSSA

2, E -

* -

o - ODR
Gateway of last resort is not set

D 192.168.1.0/24
00:06:14, Serial0

[90/80441] wvia 192.168.2.5,




192.168.2.0/30 is subnetted, 2 subnets 192.168.2.0/30 is subnetted, 2 subnets

D 192.168.2.0 [90/40537600] wvia 192.168.3.1, || D 192.168.2.0 [90/158962] wvia 192.168.3.1,
00:13:17, EthernetoO 00:05:34, EthernetO
c 192.168.2.4 is directly connected, Serial0 c 192.168.2.4 is directly connected, Serial0
c 192.168.3.0/24 is directly connected, EthernetO || C 192.168.3.0/24 is directly connected, EthernetO
I EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENI EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENI
RouterC#sh ip eigrp topology RouterC#sh ip eigrp topology
IP-EIGRP Topology Table for process 75 IP-EIGRP Topology Table for process 75
Codes: P - Passive, A - Active, U - Update, Q - Query, | Codes: P - Passive, A - Active, U - Update, Q - Query,
R - Reply, R - Reply,
r - Reply status r - Reply status
P 192.168.1.0/24, 1 successors, FD is 20514560 P 192.168.1.0/24, 1 successors, FD is 80441
via 192.168.2.5 (20514560/28160), Serial0 via 192.168.2.5 (80441/110), SerialoO
P 192.168.2.0/30, 1 successors, FD is 40537600 P 192.168.2.0/30, 1 successors, FD is 158962
via192.168.3.1 (40537600/40512000) , Ethernet0 via 192.168.3.1 (158962/158862), EthernetO
via 192.168.2.5 (41024000/40512000), Serialo0 via 192.168.2.5 (160862/158862), SerialoO
P 192.168.3.0/24, 1 successors, FD is 281600 P 192.168.3.0/24, 1 successors, FD is 281600
via Connected, EthernetO via Connected, EthernetO
P 192.168.2.4/30, 1 successors, FD is 20512000 P 192.168.2.4/30, 1 successors, FD is 20512000
via Connected, Serial0O via Connected, Serial0O

B K AR R b B o (A5

*Mar 1 00:18:37.655: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.2.1
(Serial0O) is down: K-value mismatch

*Mar 1 00:18:37.923: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.3.2
(Ethernet0) is down: K-value mismatch

*Mar 1 00:18:42.539: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.3.2
(Ethernet0) is down: K-value mismatch

*Mar 1 00:18:42.575: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.2.1
(Serial0O) is down: K-value mismatch

*Mar 1 00:18:46.883: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.2.1
(Serial0O) is down: K-value mismatch

*Mar 1 00:18:47.487: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.3.2
(Ethernet0) is down: K-value mismatch

*Mar 1 00:18:51.255: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.2.1
(Serial0O) is down: K-value mismatch

*Mar 1 00:18:51.947: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.3.2
(Ethernet0) is down: K-value mismatch

*Mar 1 00:18:55.531: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.2.1
(Serial0O) is down: K-value mismatch

*Mar 1 00:18:56.407: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.3.2
(Ethernet0) is down: K-value mismatch

*Mar 1 00:19:00.131: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.2.1
(Serial0O) is down: K-value mismatch

*Mar 1 00:19:01.195: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.3.2
(Ethernet0) is down: K-value mismatch

*Mar 1 00:19:04.911: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.2.1
(Serial0O) is down: K-value mismatch

*Mar 1 00:19:05.739: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.3.2
(Ethernet0) is down: K-value mismatch

RouterA (config-router)# metric weights 0 1 1 1 1 1

*Mar 1 00:19:09.559: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.2.1
(Serial0) is up: new adjacency




*Mar 1 00:19:10.407: $DUAL-5-NBRCHANGE: IP-EIGRP 75: Neighbor 192.168.3.2
(Ethernet0) is up: new adjacency

Wit show ip protocols A &FE K1H:
RouterCH#sh ip protocols
Routing Protocol is "eigrp 75"
Outgoing update filter list for all interfaces is
Incoming update filter list for all interfaces is
Default networks flagged in outgoing updates
Default networks accepted from incoming updates
EIGRP metric weight Kl=1, K2=1, K3=1, K4=1, K5=1
EIGRP maximum hopcount 100
EIGRP maximum metric variance 1
Redistributing: eigrp 75
Automatic network summarization is not in effect
Routing for Networks:
192.168.2.0
192.168.3.0
Routing Information Sources:

Gateway Distance Last Update
192.168.3.1 90 00:06:27
192.168.2.5 90 00:06:29

Distance: internal 90 external 170
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1. 5S8R Frswitch FIRCE, 42U F:

hostname FR-switch

enable password cisco

frame-relay switching ! 2% H/EWTH 4k A8 #l

interface Serialo0

encapsulation frame-relay ! BUEMIH4RERE (BRIA NciscoddZe =0
clockrate 56000 ! dcellHE W %

frame-relay lmi-type cisco ! WiHZk1miZiM (Tos11.2/5R]LLHBAIL, A
DIARE)
frame-relay intf-type dce i 2R N dee

frame-relay route 17 interface Seriall 16 ! FlEMWIHZkAT ek
frame-relay route 18 interface Serial2 16
interface Seriall

encapsulation frame-relay

clockrate 56000

frame-relay intf-type dce

frame-relay route 16 interface Serial0 17
frame-relay route 18 interface Serial2 17
interface Serial2

encapsulation frame-relay

clockrate 56000

frame-relay intf-type dce

frame-relay route 16 interface SerialO 18

frame-relay route 17 interface Seriall 18

2. SEMAANHH s ECE, Pl RouterA f] (JLEER RouterA fI251ED):
RouterA (config) #int s0

RouterA (config-if)#ip address 192.168.4.1 255.255.255.0

RouterA (config-if) #encapsulation frame-relay

U BN =40 L FRIGALEIFI TOS D fE, W LLAZISEHEL, LA,

RouterA (config-if) #frame-relay lmi-type cisco

RouterA (config-if) #frame-relay map ip 192.168.4.2 17 broadcast

! broadcastfiMiLIfE: (1) HFEAZIN, ¥R H:  (2) MFRPospf KL E
RouterA (config-if) #frame-relay map ip 192.168.4.3 18 broadcast

. KBES Npvet b FactivelRE, & show frame-relay pvc;
JEahigrp M, HIE'5A100;

{f FHping i 2K 2 &N H T 2% th 4 2 15 D60

MHlshow frame-relay 1lmif lmifsE;

MHlshow frame-relay mapf i 4k w2,

Hlshow ip routedF i k& 1Em?

o J o Uk W

T RO T
Rl 1, EE N T b R PA I B e BT I A2 BB R AR e R BT IR R



Iy Ui I, SRR O AT IR A, AR AR — 4@ A 1, A
MAELhRE R A TR P s . % FA P FBE:  point-to-point I multipoint. i
FH—A i HBERC— 4% PVC, XJJ7 Router o] LLZMFE L n] LIS 13 11, Wik T-f[—
WIHb s JE N AT LR 2 4 PVC, 47 Router A] D& EEt A L& Fui 11, (HEAT]

HRAZTAL T [7]—F W
1. FrswitchfJitE AT BN

EAE LY I
2. W HEE, URoutera i, Sk ok 1 bt ipHhhl 2ebd (R4 a0 AR,
THROBAEER), MR E N frame-relay map U ZEMIER, I -1

RouterA (config) #int s0

RouterA (config-if)#no ip address
RouterA (config-if) #encapsulation frame-relay

RouterA (config-if) #frame-relay lmi-type cisco

(
( )
( )
RouterA (config-if) #no frame-relay map ip 192.168.4.2 17 broadcast

RouterA (config-if) #no frame-relay map ip 192.168.4.3 18 broadcast

RouterA (config-if)#int s0.17 point-to-point ! FH'E A i 5 A )i 1

RouterA (config-subif)#ip address 192.168.101.1 255.255.255.0

RouterA (config-subif) #frame-relay interface-dlci 17

RouterA (config-if)#int s0.18 point-to-point ! FH'E A w3 5 A )i 1

RouterA (config-subif)#ip address 192.168.102.1 255.255.255.0

RouterA (config-subif) #frame-relay interface-dlci 18

3. Show frame—relay pve, fMEAFEKEHETactivelRE; RouterB -
BEBUFR ) igrp RIBCE, B2 AR 9 2 0 L

Show frame—relay map, A Ariirh4kmii 2,

Show frame—relay 1lmi, FHlmifsE;

Show ip route &KL IEMH?

< o Ul



. fid & hub—and— spoke By 1 4k X 2%
hub-and-spoke E /&4 T full -meshBDLCT KEHFER & $HFMIT:

-
(==

1. fEFrswitch EfflffRouterBé>RouterCii]fpve
2. B B HARIRE, X Thubh#s (Routern) , M TIHFumAFHFEL A dlci,
Bl D28 hmultipoint. fr& Ul R:
RouterA (config) #int s0
RouterA (config-if)#no ip address
RouterA (config-if) #encapsulation frame-relay
RouterA (config-if) #frame-relay lmi-type cisco
RouterA (config-if)#int s0.1 multipoint ! B A i3] LSRR i
RouterA (config-subif) #ip address 192.168.4.1 255.255.255.0 RouterE
RouterA (config-subif) #frame-relay interface-dlci 17

RouterA (config-subif) #frame-relay interface-dlci 18

X+ spoke 4% (RouterBMIRouterc) , T i —dlcd, Hyum2m
AT DARC & A Ak, W] ARG E AR e O b, JLCE a4 A Y i

[FIFEE B igrpi tHEMY, H¥fE5RH100;

lHRouterA 'ping RouterBMRoutercC, MITRPEEYE:;
FikitRouterBMRouterc M Hping;

EHY Epingfi4, fERouterB 1Ll192.168.2. 11 ipHililping RoutercClt]
loopbackiiht192.168.3.1, HHEGEGHKIN? CKHE A2 )

7. Show ip route, FHA KA HEMEE;

8. XfHRoutera LIF/K 434,

RouterA (config-if)#int s0.1 multipgint

RouterA (config-subif) #no ip split—ﬁj@uterA — DLCI 16
9. #RJhshow ip int s0.1H &M COEKKT/r¥ldisable T .

10. HAREAES MRS LE, FELMIEN? SO 16 1

A Ul oW



11. ffRouterB Y Bping, FHHEIGHE?

VU ot 4 9 A T

PR EAFE =AW (1) BOEFRERMEEESR; (2) HbecnSHH
FEPE); 30 RIS S s 5 il BA A7 S i ol o
PRUEENE

L
(==

PRI HAT TS5 LA, S MY pingfi4, ddsk FARATTR IR [H] 0[] 5
RouteraA#ping

Protocol [ip]:

Target IP address: 192.168.2.1

Repeat count [5]: 55

Datagram size [100]: 1111

Timeout in seconds [2]:

Extended commands [n]: Yy

Source address or interface: 192.168.1.1

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 55, 1111-byte ICMP Echoes to 192.168.2.1, timeout is 2

RouterE

| e A A A A A Y O O A

Success rate is 100 percent (55/55), round-trip min/avg/max =

176/179/192 ms

1. fElA—%pvcli] (WRouterAé>RouterB) i —Imap-class, & XpvchICIR
(committed information rate) M2 UWIN:



RouterA (config) #map-class frame-relay CIRA

RouterA (config-map-class) #frame-relay traffic-rate 48000 96000
RouterA (config-map-class)#frame-relay adaptive-shaping becn
RouterB (config) #map-class frame-relay CIRB

RouterB (config-map-class) #frame-relay traffic-rate 9600 192000
RouterC (config) #map-class frame-relay CIRC

RouterC (config-map-class) #frame-relay traffic-rate 1000 2000

2. ¥iZmap-classh HHu 0 L.

RouterA (config) #interface serial 0

RouterA (config-if) #frame-relay traffic-shaping
RouterA (config-subif) #frame-relay class CIRA

RouterB (config) #interface serial 0

RouterB (config-if) #frame-relay traffic-shaping
RouterB (config-if) #interface serial 0.16 point-to-point
RouterB (config-subif) #frame-relay class CIRB

! RouterCHJ-FRouterBfIAHLL .

3. Hshow frame-relay pvciiECIRMIALE

4. MY Epingfir 4, Wik B a2 1 ORI 2K 2
5. SEEEIR

RouterA#pin //ping RouterBff[H[IF Lk
Protocol [ip]:

Target IP address: 192.168.2.1

Repeat count [5]: 10

Datagram size [100]: 1111 / /B RKNAAS

Timeout in seconds [2]: 5

Extended commands [n]:

Sweep range of sizes [n]:

Type escape sequence to abort.

Sending 10, 1111-byte ICMP Echos to 192.168.2.1, timeout is 5 seconds:

rrrrrrrrnd

Success rate is 100 percent (10/10), round-trip min/avg/max =
640/4010/4608 ms

RouterA#ping //ping RouterCIH[H[IA ML, #

Timeout in seconds [2]: 10 //timeouti¥ H10 second

Sending 10, 1111-byte ICMP Echos to 192.168.3.1, timeout is 10 seconds:
Success rate is 60 percent (6/10), round-trip min/avg/max =
644/7887/9568 ms



IP unnumbered SZZit X

—. SLIH:

42 ip unnumbered iy 4 LUK iy A& VG .

=, RERE:
2600 router*2,serial #Hi%

I0S (tm) C2600 Software (C2600-D0O3S-M), Version 12.0(5)T1

=. K dmdh:

FO

Router A

M. EZIHA R

FEARRCE
Router A#config t

Router A(config)#interface Serial0/0
Router A(config-if)#ip unnumbered FastEthernet0/0
Router A(config-if)#clockrate 56000

Router A(config-if)#no shut
Router A(config)#router rip

Router A(config-router)#network 172.16.0.0
Router A(config-router)#network 172.17.0.0

Router B#config t

Router B(config)#interface Serial0/0
Router B(config-if)#ip unnumbered FastEthernet0/0

Router B(config-if)#no shut
Router B(config)#router rip

Router B(config-router)#network 172.16.0.0
Router B(config-router)#network 172.17.0.0

1. MRAMZKS, MRS GeEIeE)

Router A#config t

SO

SO

Router B



Router A(config)# interface FastEthernet0/0
Router A(config-if)# ip address 172.16.16.65 255.255.0.0
Router A(config-if)#no shut

Router B#config t

Router B(config)# interface FastEthernet0/0

Router B(config-if)# ip address 172.16.10.1 255.255.0.0
Router B(config-if)#no shut

/Mi_[E:
Router A#sh ip route
C 172.16.0.0/16 is directly connected, FastEthernet0/0
Router B#sh ip route
172.16.0.0/16 is subnetted, 1 subnets
C 172.16.0.0 is directly connected, FastEthernet0/0

2. [F—M%-5HEKTF A

Router A#config t

Router A(config)# interface FastEthernet0/0

Router A(config-if)# ip address 172.16.16.65 255.255.255.192
Router A(config-if)#no shut

Router B#config t

Router B(config)# interface FastEthernet0/0

Router Bonfig-if)# ip address 172.16.17.17 255.255.255.192
Router Beonfig-if)#no shut

Usallor
Router A#show ip route
172.16.0.0/26 is subnetted, 3 subnets

C 172.16.16.64 is directly connected, FastEthernet0/0
R 172.16.17.0 [120/1] via 172.16.17.17, 00:00:16, Serial0/0
R 172.16.0.0 [120/1] via 172.16.17.17, 00:00:16, Serial0/0

Router B#show ip route
172.16.0.0/26 is subnetted, 3 subnets

C 172.16.17.0 is directly connected, FastEthernet0/0
R 172.16.0.0 [120/1] via 172.16.16.65, 00:00:25, Serial0/0
R 172.16.16.64 [120/1] via 172.16.16.65, 00:00:25, Serial0/0

3. ARIMLS, BRIATF MR

Router A#config t

Router A(config)# interface FastEthernet0/0

Router A(config-if)# ip address 172.16.16.65 255.255.0.0



Router A(config-if)#no shut

Router B#config t

Router B(config)# interface FastEthernet0/0

Router B(config-if)# ip address 172.17.17.129 255.255.0.0
Router B(config-if)#no shut

/Mi_[E:

Router A#sh ip route

R 172.17.0.0/16 [120/1] via 172.17.17.129, 00:00:00, Serial0/0
C 172.16.0.0/16 is directly connected, FastEthernet0/0

Router B#sh ip route

C 172.17.0.0/16 is directly connected, FastEthernet0/0
172.16.0.0/16 is subnetted, 1 subnets(???)

R 172.16.0.0 [120/1] via 172.16.16.65, 00:00:03, Serial0/0

4. AREMSS, FKTMHEG

Router A#config t

Router A(config)# interface FastEthernet0/0

Router A(config-if)# ip address 172.16.16.1 255.255.255.0
Router A(config-if)#no shut

Router B#config t

Router B(config)# interface FastEthernet0/0

Router B(config-if)# ip address 172.17.17.1 255.255.255.0
Router B(config-if)#no shut

ISk
Router A#sh ip route
172.17.0.0/16 is variably subnetted, 2 subnets, 2 masks

R 172.17.17.0/32 [120/1] via 172.17.17.1, 00:00:08, Serial0/0

R 172.17.0.0/16 [120/1] via 172.17.17.1, 00:00:08, Serial0/0
172.16.0.0/24 is subnetted, 1 subnets

C 172.16.16.0 is directly connected, FastEthernet0/0

Router B#sh ip route
172.17.0.0/24 is subnetted, 1 subnets

C 172.17.17.0 is directly connected, FastEthernet0/0
172.16.0.0/16 is variably subnetted, 2 subnets, 2 masks

R 172.16.16.0/32 [120/1] via 172.16.16.1, 00:00:01, Serial0/0

R 172.16.0.0/16 [120/1] via 172.16.16.1, 00:00:01, Serial0/0

5. F—M%S, NEKTFMIEI(EELE)



D

Router A#config t

Router A(config)# interface FastEthernet0/0

Router A(config-if)# ip address 172.16.16.65 255.255.0.0
Router A(config-if)#no shut

Router B#config t

Router B(config)# interface FastEthernet0/0

Router B(config-if)# ip address 172.16.10.65 255.255.255.192
Router B(config-if)#no shut

/Mi_[E:
Router A#sh ip route
172.16.0.0/16 is variably subnetted, 2 subnets, 2 masks
C 172.16.0.0/16 is directly connected, FastEthernet0/0
R 172.16.10.64/32 [120/1] via 172.16.10.65, 00:00:22, Serial0/0

Router B#sh ip route
172.16.0.0/26 is subnetted, 2 subnets

R 172.16.0.0 [120/1] via 172.16.16.65, 00:00:23, Serial0/0
C 172.16.10.64 is directly connected, FastEthernet0/0
2)

Router A#config t

Router A(config)# interface FastEthernet0/0

Router A(config-if)# ip address 172.16.16.1 255.255.0.0
Router A(config-if)#no shut

Router B#config t

Router B(config)# interface FastEthernet0/0

Router B(config-if)# ip address 172.16.10.65 255.255.255.192
Router B(config-if)#no shut

/M-‘L[E:
Router A#
172.16.0.0/16 is variably subnetted, 3 subnets, 2 masks
C 172.16.16.0/24 is directly connected, FastEthernet0/0
R 172.16.0.0/24 [120/1] via 172.16.10.65, 00:00:17, Serial0/0
R 172.16.10.64/32 [120/1] via 172.16.10.65, 00:00:17, Serial0/0

Router B#show ip route

172.16.0.0/26 is subnetted, 3 subnets
R 172.16.16.0 [120/1] via 172.16.16.1, 00:00:10, Serial0/0
R 172.16.0.0 [120/1] via 172.16.16.1, 00:00:10, Serial0/0



C 172.16.10.64 is directly connected, FastEthernet0/0

AEER: B2 172.16.10.65 1% (b T 7 M 172.16.10.64/26),
L WA T 7 0 172.16.10.0/26, T 1 T i) 551

6. MIAFIMLES, AT MEILKE

Router A#config t

Router A(config)# interface FastEthernet0/0

Router A(config-if)# ip address 172.16.16.66 255.255.255.192
Router A(config-if)#no shut

Router B#config t

Router B(config)# interface FastEthernet0/0

Router B(config-if)# ip address 172.17.17.1 255.255.255.0
Router B(config-if)#no shut

/Mi_[E:
Router A#
172.17.0.0/16 is variably subnetted, 2 subnets, 2 masks
R 172.17.17.0/32 [120/1] via 172.17.17.1, 00:00:03, Serial0/0
R 172.17.0.0/16 [120/1] via 172.17.17.1, 00:00:03, Serial0/0
172.16.0.0/26 is subnetted, 1 subnets
C 172.16.16.64 is directly connected, FastEthernet0/0
Router B#
172.17.0.0/24 is subnetted, 1 subnets
C 172.17.17.0 is directly connected, FastEthernet0/0
172.16.0.0/16 is variably subnetted, 2 subnets, 2 masks
R 172.16.0.0/16 [120/1] via 172.16.16.66, 00:00:07, Serial0/0
R 172.16.16.64/32 [120/1] via 172.16.16.66, 00:00:07, Serial0/0

%I0S version 11.0(2) and higher, il %1% %4 route fif vk i) 1%



1.

| SDN SE5G:

(L% HA]
1. 4% ISDN JR#E, %4& ISDN ) BRI Fl PRI (¢
2. 4% ISDN BRI # [ECE, JFH] DDR SEMU%#4ET
3. HIE PPPmultilink (1) SCHIAC & .
4, %42 1SDN PRI £ L L E .
(525 )53 ]
| SDN #5E %]
W
Lr ET
= T W) A—Z
TE1 l NT2 I MNTH I LE [———
-
Customer Metwork ISDM local
premises termination exchange
switching
=] equipment
| .S, demarcation
TE2 I TA
Mon-U.5. demarcations

MNon-1S0DM Terminal
terminal adapter
equipment

2 ISDN S i1

ISDN f BRI f1 PRI 1

ISDN #1452 208 R 73 AW SRR R Bz 1 (BRI AL HCR L 1(PRI). HI# B 2B+D
HiE T AN, AR I miA F] 128Kkbps, EGE A F] 192kbps; oA ET T1
(23B+D) ¥ E1 (30B+D), L Z )54 1.544Mbps 5% 2.048Mbps.

I SDN 3%
D Channel B Channel
Layer 3 D351 (Q.931) IP/IPX
Layer 2 LAPD (Q.921) HOLC/PPP/FRILAPB
Layer 1 1.430/1.431/ANS| T1.801

% 3 ISDN Xtk
P Z R — 502 LAPD F DSSL #B H st 5 1SDN iR &5 2 (IR NAZHA L [A] (1) 15 4 1)
W AERRZSFEAE TS (1) PSTN ) 4% HL ol 03k L6 o 2 2 /] — &SR SST7 154
XITBRIZ L, W HIE 2 PRt AT&T 1¥) 5ESS. Nortel [)) DMS-100. National ISDN
FETSI 1) net3 13X JLF; X7 T PRI, o i LA R HTE PRI D454
Hrp ETSI 20 nets. 1 ERIERZE BRI 4% 10 F2RA T net3, 76 PRI 20 R T net5.



4. SPID(ServiceProfile I dentification)

MEFHR, & HRSGIRAERTRAL, R RPR R P DAl iR e B . i e,
A LMETS £ & 1SDN 45 3L 5 —4% ISDN AHbIA# . DMS-100 1 National ISDN-1 #xifE s
T ] SPIDs. Bk T8 SLiti, 45 4% AT& T B5ESS (IAZHb Lt ] fE 4 77 B SPIDs.

5. Multilink

Multilink B P45 B0 4% UL S ER ORE — I TE il — 48 AR BERE 11 /715, DAL 4 5704
HIRE ST . 7 multilink 1112 4038 55 B 2 1757 H MLP(Multil-Link Protocol) T4 58, T
TG — W, MLP SXHZMEEAT 0 ey A “ 7, IR 4P Ptk Eii T 464, A
Ja1E multilink [E0 b AT 4]

XF BRI LM, $eflt T4 e 64kbps 1) B {51 . 0 T8 kiR, nT DoKX
% BARIESEE—HEIE B multilink..

Multilink AN AT PLZE [F]— 4888 TSR] B A58 FSEIR, b nl DAAEAN R (A BB 1
EEE.

(k]

T SIT $2 185 U 821011 Cisco #% H#% =5, 77 E1 controller [ A8 — &, 5t 0 2 i
I PCHL=%, Atlass50 —&, FHMN [RZERELE T .

[SLHRAA]

—. B.E ISDN BRI M
1. ERHAEWT:

Host A Host B
192.168.0.2/24 192.168.216.2/24

BRIO/O .- ERI0/0
192.168.16.1/24 ISDN 3 192.168.16.3/24

Atlas 41 Atlas 4/2
SanJose1 S’ Capetown

Fa0/0 Fa0/0

192.168.0.1 PPP 192.168.216.1
Phi 555-1000, 5551001 Phi# 555-2000, 5552001
SPID1: 51055510000001 SPID1: 51055520000001
SPID2: 51055510010001 SPID2: 51055520010001

LA, SR RE net3 154, WA E SPID.

2. BRI &EOEE
(D REEFZWT:
B e R E AR AT L8
B iE BRI IPImask, A& 327708 PPP, JHRLE CHAP AiETT 20
m [ii% DDR



W A AN B RS RS, s OO O T A B A T B Rk AU
B, WA AR .
B UE RS, W dider idletimeout, dider fast-idle timeout £ .

(2) RABEWNT:
N LA Sandosel [ 44, Capetown 15 SanJosel 1248
SanJosel(config)#username Capetown password cisco /24 CHAP Bt & /7 4 s it
SanJosel(config)#isdn switch-type basic-net3  //fit & #5 A\ 5 A H WL A

SanJosel(config)#interface bri0/0

SanJosel(config-if)#ip address 192.168.16.1 255.255.255.0
SanJosel(config-if)#encapsulation ppp
SanJosel(config-if)#ppp authentication chap

SanJosel(config-if)#dialer map ip 192.168.16.3 name Capetown broadcast 5552000
//IDDR P&, Frf 5552000 b b5 it

SanJosel(config-if)#dialer-group 1 11405 fil 1 51 2

SanJosel(config)#dialer-list 1 protocol ip permit /5 X fil k414

SanJosel(config)#ip route 192.168.216.0 255.255.255.0 192.168.16.3
SanJosel(config-if)#dialer idle-timeout 60 V8 B 225 PR ) [

U SR & National ISDN 2 DMS-100, JUi& F5HC & SPID, P& 7 k-
(config-if) #isdn spid  spid num [ldnJ

o ldn Sy A HEIE Y5 . 9 Wk SanJosel 1M 7, B A1
SanJosel (config-if)#isdn spidl 51055520000001 5552000
SanJosel (config-if)#isdn spid2 51055520010001 5552001

Capetown ¢ & 7] LA{7 I Sandosel 14T .

(3) KB
GRS TR S =2 EPS EHSE
show isdn status /%7~ ISDN 42 L FRAH SSIR S B
show isdn active  //{g.7k ISDN 2 1 D28 30G 45 18 LR

show dialer 27747 R 15 B
debug dialer
debug ppp negotiation

clear int bri0 Wi T BRI 8210 L, sdmphlpriRas

MR T2 F
B 7/f SanJosel |- ping Capetown ¥ LK 1, FfET ping 8, 7 LAHshAHMN ) debug iy
LABER .

B Jf] clear int bri0 #ir 4 Wi T 8%, FAE Capetown | ping SanJosel F#) BRI 11, FHfE



75 ping il .
B OSBRI B 22 KAl B Sh TR, 2o idle-timeout [ [A]
FROWEL . LI I debug dialer 1 debug ppp negotiation K& i (B AR .

3. H PPPmultilink 53231 ISDN B 5 iR &
©) EEES
B R NERERECE ) ppp multilink.
B ORCEEANE 24 B AREMEIE, BN 1RSSR i A aRin 5 2 4 B
FIEY R . B E R BRI b 4% 64kbps ¥ B 38 1 95 11 H 43 b
W PO AR ) R B AR TR S
e HEBCE TR A, WA dialer map T LRI SR IE A B /518, JRE1—
AN FL TGS gl v] LA SR P % B {1

(3 HRHEE
SanJosel(config)#interface bri0/0
SanJosel(config-if)#ppp multilink
SanJosel(config-if)#dialer load-threshold 1 either
I & 4 A 1, J517) % inbound 5% outbound #47, BN AN 2 inbound i4 /& outbound
M, SUEA R Bt Pk 5 2 4% B {518,
SanJosel(config-if#dialer redialer interval 5 attemps 5 /1] £ 24, F 4k i 1) b A7

7E Capetown Lk

Capetown(config-if)#ppp multilink

K HZEE) multilink, BAREBIE, SZBEONImRIEIY . X542 il
BeE ), BROAE PPP[FIAIESE B 5, i AR ZE AT multilink (B ET, QiR Wi
JEANTE ) multilink JEiksE sk, v LA debug ppp multilink 257

3 Eivg: o3
B T LA K fir 448, AT LT show ppp multilink 1 debug ppp multilink events
A AE B
7£ SanJosel |- ping Capetown [¥] BRI #:11, & BRI 2 11 L[N B 518 AT A2 75746
g Sy R R R a4 A A A OGS B
Jidsk, #F Capetown I ping SanJosel ) BRI %D, FHeds ping il .

—. EE ISDNPRI
1. wIPWTEFR
2. PRI ZEOMEARE
(1) WEES
B iiE |1 SDN PRI FELAZHHLIEAN primary-net 5, BUAIAMEH K2 EL
control |l er, FrUAZUEA] ETSI () net 5 KAI{F 4
B AEMRKHA Y el controller, FCEENIN fram ng 7720, |inecode J7
XUARI G RL XT el 15, N8N Z CRC 4. HDB3, M FE KLY
1~-31.



Fal/0 192.168.0.1/24

-

SanJose1
PRI 0/0
192 168.16.1 /24
Ph#555-5000

BRIO/O oRI TS BRIO/O
192.166.16.3/24 L 182.168.16.2/24
Ph# 555-2000, 555-2001 ISDN 3 Ph# 555-3000, 555-3001
SPID1: 51055520000001 472 413 SPID1: 51055530000001
SPID2: 5105552001000 SPID2: 5105553001000

™ o

Capetown London
192.1688.216.1/24 192.168.200.1/24
Fab/o Fal/0
5 PR &

B EGELSED, X EL BN T, 2R 16 BRI BRAE N E AR, BT cisco
B AR N O FFUSI, b gn 5 N izt 15, 2G4 0 A8 EE N, H “#
H5: 157 J7AEoR. b Db igic SR i BRI 1 RC B 24

B E SRR 2L, Wicl ock source F.

(2) BRAENE
B X E0 R, Capet own Al Lodon [ E [F] BRI L& . SanJosel (KR E 4 -
SanJosel( confi g) #username Capetown password cisco //for CHAP
SanJosel( confi g) #username London password cisco

SanJosel( confi g) #isdn switch-type primary-net5 /it & ISDN AZ # M2 7Y

SanJosel(confi g) #controller el 1/0 /e & E1 controller
SanJosel(confi g-control | er) #framing crc-4

SanJosel(confi g-control | er) #linecode hdb3

SanJosel(confi g-control | er) #pri-group timeslots 1-31

SanJosel( confi g) #nterface serial 1/0:15 I B 212 R
SanJosel(confi g-if) #ip address 192.168.16.1 255.255.255.0
SanJosel(confi g-i f) #encapsulation ppp

SanJosel(confi g-i f) #ppp authentication chap
SanJosel(confi g-if) #ppp multilink

SanJosel(confi g-i f) #dialer load-threshold 30 outbound

SanJosel(confi g-if)#dialer mapip 192.168.16.3 name Capetown 5552000 //DDR
SanJosel(confi g-if)#dialer mapip 192.168.16.2 name London 5553000
SanJosel(confi g-if) #dialer-group 1

SanJosel(confi g) #diaer-list 1 protocol ip permit



SanJosel(confi g) #ip route 192.168.200.0 255.255.255.0 192.168.16.2
SanJosel(confi g) #ip route 192.168.216.0 255.255.255.0 192.168.16.3

W X} Capetown A1 London X 5 i th s (TG EL,  ARPEIX—FB 2 Pror e 1P ik, 62
SRR — B2 O E B AT IO EL . P 1 e P AT 1 multilink 3G, HBMEON 5,
J7 1 #R 5k outbound.

3) Tk
AR )iy A BR AT T BRI 32 F1 A E A multilink o & i a0 75 A0 ] o
AT R AR
o U{Erhu g HHA% Sandosel |73l 9 B ping fir4-(count=100, size=10000) ping
Hi+#% Capetown #1 London, FH W LU £ /b4 B f5iE? H show isdn active i 4
B RUERE M2
e MR, HEP G HZEA ping.
® L7F Capetown ¥ Ji# ping fir 4 ping Sandosel ) S1/0:15 ] IP ik, & multilink
EAEAEM? 8576 London bt 2RI ping, B2 AT LA ping i ?
multilink g ?
® {t Capetown F1 Lodon I & i H#% I JL°F-[F]i ping Sandosel i X 4] ?

3. Multilink B, B4 B RiEHME
(1) AT multilink K8, 454 B EE—AEHN, TR R, (HR X mHE,
HL UG RER B T3 b — B B SR Gk, e BahB i — 4 B TV .

2 mKE
7t London _I-1ic & #& 7] Capetown ] DDR, LU{{i#53 London fit kil Capetown.

(3 Wk

%%, 1E Sandosel I ping Capetown ) BRI 11, i3 multilink. #XJ57£ Lodon | ping
Capetown ] BRI 1, FHER pingill. XN % ping AN, K4 Capetown (A —A>
S C4 45 3 Sandosel [MIEHAT A, (HIE LR U+, 1Mtk Lodon X 24k 1% 565,
P LAt Jeiidkii, W 45 S 2" wait for isdn carrier timeout” .

(4) MEZ45 dider map

fift e Jpyk e il London $& Capetown (4554458, i RC E Rt E 2 in— 61k
Capetown [1) 73— A5t 1) dialer map, XFE—Ki AW 4% dider map. 7E3k5 FIm ik, 2% h
WA ER, HE AT A 54T

B 58 i, AREER H Q)M %, B #ES 4 multilink 1M 4 B /581l i —445 Lodon
ffiF . ATLLAH show isdn active A5, 1] LU 8li4H G 1) debug {7 B & F -



1S-1S SEEHE X

(238 HA Y F42 1S-IS B M PR AR S, FEAFAE CLNS AT IP PIFANE I 2E = Z MR, IS-IS il &
HIANIE] s PRAE DIS XS FE s #07K 1S-1S AL B iy 2 S5 WM a2, FF 1S 7E R — router L & Multiarea.

(5286175 ): 2500 AP 4P G, 2600 #5143 £, LK 10S SZHF 1S-1S P sl i HUE A

CSBodfAh ) SN HO T e BOh B — R TS — et B R T s, B R T
BT

] L] L]
lo0 |.2.1 log .3.1 lo0 (4.1
-’ - @2
fo/0 | .1 fo/0 | .2 fo/0 | .3

192.168.1.0/24
1: DIS #%2% & single area fit &

Area 49.0001 Area 49.0002

192.168.*.*

49.0005
loopback 0 5.0

loopback 0
2.0
49.0002

loopback 1
3.0
49.0003

loopbackl

49.0006

3: enable the multiarea feature

(©XvZIE
W4 DIS %28 FE 5 single area il



1 ¥l 13EENT 3 6 2600 RAUEHAS, 4% B _bs B i ok 0 425 g 115 AR 2 A% N BC g 12 A
BT IER RS

2 B IS-IS B EHEERE . AESAN I A 1A G E R N e an AP RS B it e g R

R1:

router isis /[configuration of is-is process
is-type level-1
net 49.0001.1111.1111.1111.00

R2:

router isis /[configuration of is-is process
is-type level-1
net 49.0001.2222.2222.2222.00

R3:

router isis /[configuration of is-is process
is-type level-1
net 49.0001.3333.3333.3333.00

3 K 1S-IS BERER HI B 1 By AERANER A, 23 0T 0/0 T 100, 1247 1S-1S B h . fEHE R,

B NN i A
ip router isis IHERE—H: 1 _FIgqT 1S-1S
4 W DIS: FEFE IS-IS WEHRFERE S, nTLLH show isis database #r &K A LSP A5 HL. WL %
A P A A HAE LAN lli— & i #3454 DIS.
R LA R UME NN T35 DIS 25 F2E: T DIS BE28 2 1 5638 T Se g 1y, R B AT T mT BAIE ik
R L e gk DIS (rk2s, BN a2
Router (config—-if)#isis priority 100 //change priority to 100
IS AT LLFE ] show isis database K75 DIS (K484,
FIEN LA HEUEE 1S-1S [ 22
show isis topology ~ //#X7 I1S-1S JITAE WX 3 1 45 4
show ip route, show clns route, 57 1P % 1 A1 CLNS # th
show clIns neighbors 1172576308 13 D

(€]

~N o

5 EGy: XA (FOR IP and CLNS)

For IP Y

1 1ol 2 B W A L E U 1P Hhiks

2 RUT A IBEES 5N B h #E 8 1S-1S #EFE, {5 NET HTAIE, ZE5 W F:
R1:

router isis /[configuration of is-is process
is-type level-1
net 49.0001.1111.1111.1111.00

R2:

router isis /lconfiguration of is-is process
is-type level-1-2
net 49.0001.2222.2222.2222.00

R3:

router isis /[configuration of is-is process

is-type level-1-2



net 49.0002.3333.3333.3333.00

3 {EE O LIEAT 1S-1S: 7E R1 [ f0/0, 100, R2 f) f0/0,100,50 =LA X R3 f 100,50 L4371z 47 1S-1S
H BT S fir k0 A Hs PEANES 2, IR S 17 BEAE AN [R] 9 B B) HAHIEAS (ping WD .

5 W% 1S-1S database 1 level-1 A1 level-2 {5 &, HCRAMATTZ 1A, 4 L3 level-1 F1 level-2 i
2 E B Tl fe 220 o

For CLNS 1Y

6 F no iy K LSS 3 20 Ak T UK ip router isis iy 2 HUH, 25k clns router isis, I 1S-1S JiT 2
KR = 23k CLNS, BHIs3ATTA] LA show clns route £ show isis route K7 % clns 1% 115 L.
FEBSX AN i 4 I s (1) 45 B 5 1P B A5 AN ]

7 AT CLNS MZIEm k. A LM IEe: —AalA7 7752 H show clns route & % 1, 1 n] EAZERFAL
B R F which-route iy 4 R 255 B 5 —AY NSAP & & Ae s BUA N (0% b1, 3570 % rh 2 Litig %y
SEE . HigEER %S ping 4 F1 traceroute #r 4, W1
ping clns <CLNS s>
traceroute clns <CLNS Hhhl->

S5 SHBGE: CISCO e th#bioxt multiarea 4FYENSCHF: (EULHIAN SEorh, BAVIGAEIEh—F B i 11 2)
ZAIS-IS B HERY,  JEIEAN R RO RERE Y T BIAHM R 11 L, A — K i 28 T LASZHE 2 areas
1 4% 3 R v TG B A 1P Mkl
2 {ER1 LB =AM bR
router isis Al /lconfiguration of is-is process Al
is-type level-1-2
net 49.0001.1111.1111.1111.00

router isis A2 /lconfiguration of is-is process A2
is-type level-1
net 49.0002.1111.1111.1111.00

router isis A3 /lconfiguration of is-is process A3
is-type level-1

net 49.0003.1111.1111.1111.00

3 7£ R1 11 loopback0, loopbackl, sO 4> AliEfTANFI s hibRe, MoE i r:
interface sO

ip router isis Al
interface loopback 0

ip router isis A2
interface loopback 1

ip router isis A3

4 5 RIMBCETNVEMLL, 42K 345 R2 LRCE I1S-1S HEFE.
5  FErE R N 1S-1S BdE e, I H ping Wil kY £ 2 A REEE .
6  Jof for IP WMLAIMCE, KOk for CLNS Hrilt, LS LTSI 774 RE & 1S-1S routing for CLNS

[ =)
1 1S-IS B M AE CISCO i #s b HAE AR 21 10S H 32 HF;
2 EEF| DIS MRS FEAAML, Aol debug isis updatepackets 447 JT debug IhfiE
3 AT CLNS HIIP 3, 1S-IS HIMCE A PTANE, S35 ZAA TN E 1A HfﬁﬁﬂﬁzﬁmﬁﬁTE@EﬁJﬁz



X, XFTIP WML ip router isis, if XF - CLNS N2 clns router isis. H48 X P A4 & AN ] T i i i %
PSS
4 DIS HAFAELE LAN LM, b niif 4 P ANFAE DIS, JX AT LA7E IS-IS database 'L [ ik .



Modem A fl &

SIS H ) :

1) T f# modem (LA B

2) ik modem R RS gy G E ey (H serial AT aux T FHD
3) WGk #simid modem &z

S P
P ha Gy serial<—>com [1IE2E), B& modem, — & FEEACHAL

SIS A
1. it serial FIAI modem &4z, I HAEE M2 h LRCE M b,
Atlanta
Sarial 041 FastEthernst 0}
= =
b % 172.16.0.0/24

enable password cisco

!

interface Seriall — — it & serial 4 702k (L E modem A E S — )
physical-layer async
no ip address

|

line 2— —serial I modem [ B 2B E  (line A FOVMBEACE . int B0 R o2 AL E)
password cisco

login UL b A5 line vty o0 8 5 B AH ]

modem InOut /Imodem BERI# 4k N, SnJ AL

modem autoconfigure discovery  //modem [ 245l

transport input all HTSRVF BT (B SCHR o] LAE ik 122 2 528 A\ i) [l 4544
stopbits 1 TR B A5 145 1A 4k

speed 115200 11 & modem FTi H 2 2 T] (1) d5 K E 8 A% ik %2
flowcontrol hardware 1M RTSICTS 17 5 BEATHE A i 4

BLE LG, BCE BN & E N “E8 G Bondin”, RIG gL k5 1585
BLAE S LR s b, KPRt 2SR T I
User Access Verification

Password:

7y Serial fit & —A> ip bk, H show line iy & #f 52t 5 (line 5 +2000), [ |r] telnet

1



#| modem = (telnet host_ip port) X — F modem = AT #§4 (i1 FArfEFI$5 4IRS —
BT UAAYESZB Bk ). T ctrl-shift-6 x ¥, disconnect i& i1 .

2. FoHE) MRS IER:, Kl

ﬂtla nta

Sarial IZI.I'1 ﬁ

.1?2 16.0, mzﬂ_ FastEtharnat 000

10.1.1.0/24
Telephane

Macon Metwork

FastEthemeat 00

it

102.168.0.0724 Serial /1

line 5 (#1141 1720: con 0 4 line 0. serial 0—3 & line 1-4. aux 0 & serial 1)%¢ H+1=5.
vty 04 Jj line 6-9.) ] show line KAfi5E, TERMIAE, ASIA)u 1) & AL HnEoR S AN\ 1 o

HhL BN R
enable password cisco
|
interface loopback 0
ip address 172.16.0.1 255.255.255.0
|
interface Seriall
physical-layer async
ip address 10.20.1.1 255.255.255.0
encapsulation ppp
keepalive 10 52 H 3% keepalive £ 51 HoA 4 rh 25 i s 1)
async mode dedicated /17 %% 1 4 dedicated, FH U ASBEPATATART iy 4 R e A8 A e P B
no cdp enable
line 2
password cisco
login
modem InOut
modem autoconfigure discovery
transport input all
stopbits 1
speed 115200
flowcontrol hardware
|

ip route 0.0.0.0 0.0.0.0 10.20.1.2

P R e i e

enable password cisco
|



interface loopback 0
ip address 192.168.0.1 255.255.255.0
|
interface Serial3
physical-layer async
ip address 10.20.1.2 255.255.255.0
encapsulation ppp

keepalive 10
dialer in-band /)5 ]l DDR A1 V.25bis (—ANii N5 2 kriE) k5
dialer idle-timeout 300 AR 2= 5 4340 ¢ A1 3% 2

dialer wait-for-carrier-time 60 /%R R A A 2 — 0B
dialer map ip 10.10.1.1 name as200-e broadcast 84— —84 4 X} J5 544
dialer hold-queue 50
dialer-group 1 1125480 ip access-group
async mode dedicated
no cdp enable
!
line 4
password cisco
login
modem InOut
stopbits 1
speed 115200
flowcontrol hardware
|
dialer-list 1 protocol ip permit /2442l access-list
|
ip route 0.0.0.0 0.0.0.0 10.20.1.1
|
H1 552 modem ANJE5gaxbriql, A2 HE I chat-scripts LLRAT R AI4E 55 -
modem AL E . $R 5 LR flir 4 RN . HIEATE AT
Router(config)#chat-script script-name expect-string send-string
oA expect-string g A R G8 W Iz v RG] A5, send-string S A HL R SE N
FORH TR R —R)TE, W 5 VRS t s ) S5 S I R 2473 (Bt Rz,
B 17 modem & Hi AT #54-%5), 411 ABORT ERROR it /2 £ ERROR 15 5 w5 11 314 T 1%
chat-script. " “ATZ"tR AN BRI A5 5 HRILATZ" S A 454 OK “ATDT\T” i 2
OK {5 Sl & i%”ATDT\T"$54 . TIMEOUT 30 CONNECT #/r#x % Wi F|”"CONNECT” 7 4F
S5 R5 30 by \o RN ANFRARIE I AT R E NIl A=A



W 48 B B SE G

(@ a=]:n) |
TR IR LM 7 console BC'E, CFEEFSRACE, http 2 RhCE LA AL

cisco works2000 & # (snmp W =844

(@R ED |
CiscO19xX. Cisco29xx AZHAL, cisco2600 B rhes, iR pe, i ihl%

[k )R]
LR A M 2 1R A

1. {#/] console 4Tt

2. AfH] telnet, ssh A5IZER ek AT LS

3. fH http XA AL E

4. fEH] snmp EEERATHEATE L) ELE (cisco works2000 B A1)

Ciscoworks2000 /& Cisco /A 7l JF & M4 B H T 2, A2 AN B, j7ix S8 Bp
P JL -4 LA CiscoWorks2000 Server AFEHEATN . & A A WSS B IRE, Hi2
LA N BRI T — S TR IR 55
Cisco Works /& Cisco 2~ F]JF RN L T H, FZEH T Cisco W&, Bk
ZAVE B, HAr, RATANAILBRILA,
v' Cisco View:
J& T W T (P A . B e FOR PR — AR A AT A B
v Traffic Director:
J& T I A B . BT R AR T N 4 A R R A A T A B
v' Campus Manager:
J& T IS G (R B . Bl B A SO T AN W EE 3R+, B B, ACL 4%

AT E

(@R |
—. FEARIA:



router 00

fa.z2,.Ff8.3 ,fFO.a

swicthl1900 swicthlo00
vlian2 vlian3 uvlan4

vlan2 wvlan3 vlana

—. REPRER:
[ £ console X} & &iH4TACE ]

1. ARXAHMUECE 2 7T, A H AT A i EWLEAL T 7 — VLAN (644 24 VLAND),
EHAUASBER ) H, ACHML 0 B4 wi 1122 8] mT DL T I8 A
2. MARMBEAWNADL T A F Y EEALE M AZ L L2 5 E L vian:
vian2,vlan3viand. {3 HHIRIAZHML B R —AS vian AL CLEAHIESS, 22 fpl A
[ vian FFEHIAREIEAE .
® HERATHALILETC B -
#tdelete nvram B7 10 DARTBCIE T VLAN 5310 48 R S 56
® —UEILARY show iy & M :
#show running—config BWHEAFHIANE, TEHREIEE

#tshow version A ASHHLIT 10S FA
#show vlan EE AN AT A VLAN B B4 i

#show mac-address-table 7 AZ ML 24 1 1) mac HutikZ,
FHIX 4 fiw 2 o] LA WA e 4% AT e Ly 112 W At
#config t
(config)#thostname WORD
® 19xx &% switch FIACE
19xx 41 swicth A 3E PR Ay AT R . TP HA LRI, %ML, HEAG AT
i}
User Interface Menu
[M] Menus
[K] Command Line
[I] IP Configuration
[P] Console Password
Enter Selection: K #iAFHEK#EAN Command-Line Interface(CLI)
7 19xx R4 switch _E5E X vlan2. vlan3 fil viand, & H s 10 15 2 fid &l VLANZ,
Ui 3 5 4 BUE A VLANS, 3t 5 5 6 &k vland.
>enable
f#iconfig t
(config)#vlan <vlan 5> name <vlan ZFr>



(config)#vlan <vlan ‘5> name <vlan Z&Fx>
(config)#tvlan <vlan 5> name <vlan Z¥> /ZEX vlan2. vlan3, vlan4
(config)#int e0/ <l 15>
(config-if) #tvlan-membership static <vlan 5> /EHLL FHELHS

/5y E A i 2 4% vian b
(config—fi)#ctrl z
#tishow vlan—-membership

#tshow vlan

® 20xx &% switch FIACE
switch#ivlan database
switch(vlan)#vlan 2 name vlan2
switch(vlan)#vlan 3 name vlan3
switch(vlan)#vlan 4 name vlan4
switch(vlan)#exit
switch#ficonfig t
switch(config)#int f0/1
switch(config—if)#switchport access vlan 2 //¥% £0/1 R vlan2
switch(config)#int f0/2
switch(config—if)#switchport access vlan 2 //¥# £0/2 R vlan2
switch(config-if)#int f0/3
switch(config-if)# switchport access vlan 3 //¥ f0/3 XA vlan3
switch(config-if)#int f0/4
switch(config-if)# switchport access vlan 3 //¥ f0/4 XA vlan3
switch(config-if)#int f0/5
switch(config—if)# switchport access vlan 4 //¥ f0/5 RIA vland
switch(config-if)#int f0/6
switch(config—if)# switchport access vlan 4 //¥ f0/6 ®IA vland
switch(config—if)#exit
switch#show vlan

éyﬁiii‘*i5ﬁﬂ%§f: [f— &AM AN vian Z (W ENUAREESE, [Fl— vian B3
PLRBRE AT, IXFERTIE T R A L EE R .

3. AT IE GRS P O SR, AN FIAZHA LA vian (8] LUESS, ANF vian
(A ANAT LA o

FHAS Y40 5 A2 AL pse UK I ARIE, SR 5 H R T ) d 2 e B A L
® 19xx &% switch KL E

ficonfig t

(config)#int fO/<¥mI15> (A N4 26,B N 27)

(config—if)#trunk on

(config-if)# ctrl+Z

#show trunk <trunk 1>

#show trunk <trunk 1> allowed-vlans —>#r&LE T ARV vian



® 29xx &%l switch KB E
switch(config)#int f0/7
switch(config—if)#switchport trunk encapsulation dotlq //WE trunk )33

switch (config—if)#switch mode trunk //JA 8 trunk [
switch2950 (config—-if) #switchport mode trunk //switch2950 BRIA
3% 802. 1q

SERIX— G AN A AL EF— vian FENLAEEIMLE, %LU BN,
TEPAN S HAL |

[i]— vlan FEHLH ping

AN vian EHLH ping

4. FIF B AR5 = 2SN vian [A]f) HO%E
TANEH vian BIECRMIIRG S T 8, AREIAEEOR ARG B #0346 5L vian
A, X—Pwal ERE 2 BHE.
H 1 b2 DU UK I L FIAS AL (P £ O I (A HATL I I A AT — 15 PR A
KM ALK, 50 B E % trunk B
(1) EARZFALAPLE LUK I F A2 trunk A O v amin)
(2) {E#hds LT trunk H L
confightinterface £0/0
(config—if)#no ip address
(config-if)#int f0/0. 2
(config—subif)#encapsulation isl 2 / /B EE % dotlq
(config—subif)#ip address 10.1.1.1 255.255.255.0
(config—if)#int £0/0.3
(config-subif)#encapsulation isl 3
(config—subif)#ip address 192.168.3.1 255. 255.255.0
(config—if)#int f0/0.4
(config—subif)#encapsulation isl 4
(config—subif)#ip address 192.168.4.1 255. 255. 255.0
(config—subif)ftexit
(config—if)#no shut

B AR IR S5, B trunk BRCE T AT E, 20008 T 2,04 3,04 4.0 ML,
AW BUE S B A EER, BT DA LS HOE RN . XA NN v1an [A)ghnT BA
faTo
MR EAEE I ip M HE vlian, PLA default gatewayo
W vlan 2 A vlan,
THHLEH ip K 10.1.1.0/24 BN .
Default Gateway:10.1.1.1
® 19xx &% switch FIACE
(config)#ip address 10.1.1.x 255.255.255.0
(config)#ip default-gateway 10.1.1.1
(config)#ip mgmt-vlan 2



® 29xx A% switch WL E
switch(config)#interface vlan 10
switch(config—subif)#ip address 10.1.1.x 255. 255. 255. 0
switch(config—subif)#management

switch(config)#ip default—gateway 10.1.1.1

AR

ping [f]— vlan FIA[E vian 2 AL, &0 LL ping 1510
[f55H telnet X ix A& HEATECE ]

i FH i %

W'H enable password

enable password cisco

C P e 6 ot A 25 4 «
line vty 0 4
password cisco
login
M
7t windows #r AT telnet AT 3%
(A8 http Xt & 24T ECE D
fii w4

JA3h http server:
ip http server

A«
7E windows |, FIJF ie, fEHBHEAS [ AT B B WA ip. (Hr] LUEIT ie %1%
B UATEHT .

(A snmp Xt i & #ATACE ]
il A4
® 19xx &% switch KIACE
(config)#tsnmp—server community cisco rw
® 29xx A% switch WECE
(config)#tsnmp—server community cisco rw
(config)#tsnmp—server enable informs
® 26xx A% router HIELE
Router (config) #snmp—server community cisco rw
Router (config) #snmp—server enable informs
AT AEBRATTHY S5 M 28 B LLT [A] 8] cisco works2000 [ server, AIFHEAE router ¥s
In— 2 A% 1
Router (config)#ip route 202.116.78.0 255.255.255.0 10.10.0.1



Cisco works2000 server: 202.116. 78. 253
1F windows ', #1JT ie, fEHubEFE:http://202.116.78.253:1741

R cisco works 2000 EFRALR: cisco view M JivE . (E S M M€ cisco works
2000 4 FHF M)



OSPF MutiArea

[ EH/K]
TIRFEYR ospf (1) HE, P43 ospf 24t &0 IR . [ 15 4Nl & Vitrul links, Transit area,
Stub Area ,Totally Stubby Area, Not-so-stubby area(nssa).

[k R ]

T fi# Internal router, Backbone router, Area Border Router (ABR), Autonomous System
Boundary Router (ASBR) LAz 75 Fh AR 5 10 15 AN R 2 &b, Ak ospf 4 .

(LKA H]

(ki #]

HhELE,
FATE, U TECE S R AL

(K NA]

1. JZPRECE 5 1, ping A6 7 4% 11 [R) 328 1k
(A/B, EIF FIT virtul links S5
C K lo Huhik-#E FH T 4641 external route summarization
D ] lo Hisibhn A\ area 8, AEGF interarea summarization;
AJF (1) lo Hiuhil7E nssa B A A
AU E I %5 neighber (1) vty, 1] DU — & 2o WS 4 o
(config)#enable password cisco
(config)#line vty 0 4
(config-line)#Login
(config-line)#Password cisco
F] H terminal monitor 7] #:telnet -7 3] debugi



2. TERAEH#Sa5h ospf HERE, VA area 43 A
Router(config)#router ospf *
Router(config-router)#network *.* * * * * * * greg *

7% ABR/ASBR/DR/BDR.
show ip ospf
show ip ospf interface
show ip ospf neighbor
show ip ospf neighbor detail
3. show ip route #r & 4% router ¥ 1%, VF = area 10,area 11 ¥ i ILAE 7 H) router.
(loopback Hihik: >4 F KL 1 K AT)

4. BC'E Vitrul links,fif area 10,area 11 0] LLIE % TAE.

WL 2 T2

(kAT 1% #: 3 backbone area 1) area [ H A4 I

AIELR: area IBAT A LARIRSIER,  (HUZHUE R AR LA area (1)5EHEIR AT )
C#show ip route

Bi'E /E ABR _Lidtfr (B/IC) (D/E):
(config-router)#area 5 virtual-link (router-id)
(router id 7]l T show ip ospf neighbor A&, . F5%} i)

SN E AT 5 AN A 2 Ak
A/F#show ip route

(show neighbor 5 debug 114y H AT LA RT—FEAR 15 %)
C/E#show ip route

B/C,E/F#show ip ospf virtual-links
IS area 5,area 1 24 transit area.

5. 7t D Jit ‘& interarea route summarization, M %<0 45 5

MUGERL I F % R

Router#show ip route

fic & summarization:

D(config-router)#area 8 range 192.168.64.0 255.255.252.0
WS E 45

Di#show ip route

C 192.168.64.0/24 is directly connected, Loopback0
C 192.168.65.0/24 is directly connected, Loopbackl
C 192.168.66.0/24 is directly connected, Loopback4



C 192.168.67.0/24 is directly connected, Loopback8
@] 192.168.64.0/22 is a summary, 00:00:02, Null0

E#show ip route

O 1A 192.168.64.0/22 [110/129] via 192.168.1.9, 00:00:45, Seriall
J5h 4 TENLES 1, AR — T

a2 M i

Router#show ip route supernets-only

6. 7E CSINAMERES t, OB 0 Al T 5
BL
C(config)#ip route 172.16.0.0 255.255.0.0 null 0

Router(config-router)#redistribute static subnets metric-type ?
1 Set OSPF External Type 1 metrics
2 Set OSPF External Type 2 metrics

C(config-router)#redistribute static subsnets (E2,static metrics)
(AN L= subnets M HC & A classful #% HH:

% Only classful networks will be redistributed)
WS E 45
Router# show ip route

B
C(config-router)#redistribute static subnets metric-type 1 (E1)
FEFA router FLEH HH (AN [F] (metric {H)

router>show ip route

7. I external route summarization
@Ei?::
C(config)#ip route 172.17.0.0 255.255.0.0 null 0
C(config)#ip route 172.18.0.0 255.255.0.0 null 0
C(config)#ip route 172.19.0.0 255.255.0.0 null 0
C(config-router)#summary-address 172.16.0.0 255.252.0.0
WS E 45
Ci#show ip route
172.17.0.0/16 is directly connected, Null0
172.16.0.0/16 is directly connected, Null0
172.19.0.0/16 is directly connected, Null0
172.18.0.0/16 is directly connected, Null0
172.16.0.0/14 is a summary, 00:00:02, Null0
B A DAL A %

Router#show ip route supernets-only

O ww!w v wm



8. AEARER N
C B & — loopback iy I,  FIT- 56 ik B 2%t 1 H
C(config)#interface lo 0
C(config-if)#ip address 172.16.0.1 255.255.255.0

Bie
C(config-router)#default-information originate always

always {iff C 554730 7 BRI 1, BIAE C A B AT BRI

WS E 45

Show K ELAHLES R A K AAZ M, XS5 router #EAFE
C#show ip route

Gateway of last resort is not set

router>show ip route

Gateway of last resort is 192.168.1.* to network 0.0.0.0

ping C loopback it [1(172.16.0.1), HiiF BRI d1 k24
23 C loopback ¥ii 1, i ping

fEeis C (1) loopback i 112 internet Hiik, FFrIA . A/F [ loopback iy I8 AR 2R E -
PSS 8 L E B IA R th KAl . loopback M2 2% # 4h ]

9. JcHE Stub Area ,Totally Stubby Area
router ¥ 13RS5 1A TILC A TR ST M5 2 T E* I
JRRIA type-5 [¥) LSA FiA
C(config)#interface lo 0
C(config-if)#ip address 172.16.0.1 255.255.255.0
C(config)#interface lo 1
C(config-if)#ip address 172.16.1.1 255.255.255.0
C(config)#interface lo 2
C(config-if)#ip address 172.16.2.1 255.255.255.0
C(config)#interface lo 3
C(config-if)#ip address 172.16.3.1 255.255.255.0

C(config-router)#redistribute conneted subnets
(7 subnets i, % Only classful networks will be redistributed)

I A45 R

router#show ip route

4y H4E AIB Fl E/F i & Stub Area:
A(config-router)#area 10 stub
B(config-router)#area 10 stub



10.

E(config-router)#area 11 stub
F(config-router)#area 11 stub
A SR IS ) ZE AR, TR B SR Bk R W T

router#show ip ospf (M%< area 45 1k)

router#show ip route (ML 521k 1 5%)
BT E25, £ TEIAEH
(AN$%Z Type 5 LSAS)

fic & Totally Stubby Area:
B(config-router)#no area 10 stub
B(config-router)#area 10 stub no-summary

E(config-router)#no area 11 stub
E(config-router)#area 11 stub no-summary
L R [E] B IS stub A stub no-summary, no-summary 24

router#show ip route (M%< default % 1)
W~ C Tl O*1A it
(A4%% Type 3/4 LSAs, HF{E ABR L)

fic & Not-so-stubby area(nssa)

e E A HIF 1) loopback i I, #&4U4F ospf 4, {iff A Ml E il ASBR;
THFREE 9 25 router ospf stub area (KL &

FIT nssa e B i 5 LR A8 4k

A(config)#interface lo 0
A(config-if)#ip address 172.16.16.1 255.255.255.0

F(config)#interface lo 0
F(config-if)#ip address 10.0.0.1 255.255.255.0

router#show ip route (M52 tHR)
W B IR A R A P WA BHTAS ) Loopback # H

A(config-router)#redistribute connected subnets
F(config-router)#redistribute connected subnets

B A e T i P AR AR A



router#show ip route (W52 1 4K)
LB E2 R 4 H

AN BELE AIF 31T (config-router)#area 1 stub 37 stub area,
OSPF: Stub command is invalid when it is ASBR

KA type 5 LSA, show ip ospf database 7] & .
AJF#show ip ospf database
Type-5 AS External Link States

NCE A nssa, {45 area 1 F1 10 Hipfi 472844 7.
A (config-router)#area 10 nssa
B(config-router)#area 10 nssa

E(config-router)#area 11 nssa
F(config-router)#area 11 nssa

WS E 45 R

AJF#show ip ospf database
Type-7 AS External Link States (Area 1)
(R WL 5¢ 3 type 5 > type 7)

B/E# show ip ospf database
Type-7 AS External Link States (Area 1)

Type-5 AS External Link States
W 2L F| type 7->types

AJ/F#show ip route (W52 i, LA 1A Ti)
B4 stub area —FF A BRINER o T EAASREZIIL C 1) loopback.

B/E(config-router)#area 11 nssa ?
default-information-originate Originate Type 7 default into NSSA area

no-redistribution No redistribution into this NSSA area
no-summary Do not send summary LSA into NSSA
<Cr>

BT NSSA 77 A BRIA K (1«
The following configuration generates a type 7 default route. You can configure this
command on any NSSA ASBR or NSSA ABR with the following rules:

¢ NSSAASBR can generate a default only when it has a default route in its routing table.
e NSSA ABR can generate a default route with or without a default route in its own routing



table.

E(config-router)#area 11 nssa default-information-originate
B(config-router)#area 1 nssa default-information-originate

ST 4
AJF#show ip route (W E2is e, A N2 T H L)

O*N2 0.0.0.0/0 [110/1] via 192.168.1.9, 00:00:29, Seriall

B/E#show ip route
Gateway of last resort is not set

XA it AR TE R

fic & NSSA Totally Stub Area:
B(config-router)#no area 10 nssa default-information-originate
B(config-router)#area 10 nssa no-summary

E(config-router)#no area 11 nssa default-information-originate
E(config-router)#area 11 nssa no-summary

ST 4
AJF#show ip route (V%< default % )

O*1A 0.0.0.0/0 [110/65] via 192.168.1.9, 00:00:21, Seriall
(232 Type 3/4 LSAs, HF57E ABR FICE AL GER IS )

B/E#show ip route O 52 1% 1 6 N* T
Gateway of last resort is not set

XA B i f R T

routerf#show ip ospf database (Type 5)
router#show ip route (W52 1% 1 3 E*T)

Gateway of last resort is not set
7f nssa LL4h, 45 E2 % route, G N2 Y,
23k ABR J5, SUEIF types () LSA, 145 NSSA #1415 type-7 [f] LSA

TEAR N 75 -

1. W& Router, BCEFHFIM RouterlD, 765 shdifEm %, SRIMEL id, ToikdrAEL
Ho

2. WANANFERI K A bR, RN A5 B . Bl —A area ZEP /N EERE R AR AEAE, T
SEIMANTRAEFEAT ML area (1945 H o BAEFHAC H =, BTSN E kAT . Bl —A
OSPF HEFL )% i1 A AT N7 A — A BERE . B ity 05 B AH A AT A4 Rl LB

[EEFM]



**10S R A% OSPF 1217 113

http://www.cisco.com/warp/public/104/redist-conn.html

This document demonstrates the different behavior of redistributing connected routes into OSPF.
The change in behavior began in Cisco 10S version 12.1(3).

**NSSARouter(config-router)#area 1 nssa no-redistribution
Only configure this command on an NSSA ASBR that's also an ABR
AT AR % b 4k type-7 1) LSA [RIERHEAE AT, W I

e -
ey -
# ™,
S oS
7 A
GRP . HSSﬂ\ﬁEER
/
- NSSA
NN\G/
P M Areat
i
ABR+ ASBR.
K i - -
-
~ lareae — -
S -

195 |GF§P E%HH*[E?-.NS.SA.fEﬂi?EO .

(Rl VE
NSSA(config-router)#summary-address X.X.X.X X.X.X.X not-advertise
S LE B AN M type-7->type-5.


http://www.cisco.com/warp/public/104/redist-conn.html

PPP S

SR H
D TR EMREEARRE, 1AL BRIk
2) T ERUE DM

RISEENE
Atlanta
Serial 011 FastEthernet I].'E
% 1?2.1B.EI.EI.'2-1_
LU YR
D ACE R L
1% s FRCE
RTA#show run

!
hostname RTA
!

enable password cisco
]

no ip domain-lookup
]

interface Serial0

physical-layer async — — J HBCE A P R

ip address 10.1.1.2 255.255.255.0 — — )W AR bk

encapsulation ppp — —Ji1 3l PPP #pi%

keepalive 10 — —WE K% keepalive £ 51 FAh % 2% (1 1) 1)
async mode interactive — — AN, PPP 44 5 EXEC i%E#:
peer default ip address 10.1.1.3 — — LB bk k[ 2 1P

]

ip classless

ip route 0.0.0.0 0.0.0.0 10.1.1.1 — — & S S BA B

]

line 1

password cisco

login

modem InOut



modem autoconfigure discovery

transport input all

autoselect ppp ——HIKr, M PPP PriX
stopbits 1

speed 115200

flowcontrol hardware

linevty 04

password cisco

]

JAZ) PPP: MCE UM 2y fG, EEN L& modem, RIEHBNK T IER:, RFHEHEY
BN, ANFTEI G ARG B $k5 )5, 1P LIE4T winipefg 1 LLE Rk 5 Bk
20 1P Mok, ZEFHL LT LA ping JB M. UERH ML A B A I PPP & REE K, B s Aem v
PPP %4

2) BCESAHAEI
(LB UMEwE
interface Serial0
physical-layer async
ip address 10.1.1.2 255.255.255.0
encapsulation ppp
keepalive 10
async mode interactive
peer default ip address pool ippool
|
ip local pool ippool 10.1.1.510.1.1.15
MCELF S, EEN EATREFERIL S, Nz el L3R4S 10.1.0.5 1 1P Mk, Wi s ek
RS, TR R — 1P,

JAZ) EXEC: a4k 5 @Rkt “Ph5 o Bl m e 17 @i, iy . k5
PR N, i cisco mhn] LUE B G E EXEC A (RIS b A P R B A D .
X L) cisco /& line 1 [ login password. Wi cisco JG#i N\ ppp P&, 2% K5 3)
PPP t/}i.

3) BN G T8 E P Mk
BEHE A -
interface Serial0
physical-layer async
ip address 10.1.1.2 255.255.255.0
encapsulation ppp
keepalive 10
async dynamic address
async mode interactive
no peer default ip address

FTLAESR 5 @ ML TCPNIP BC & B HLE 1P dik, sl (e “Zomdd 17 i 3R



BT ppp, ARSI AR T RE L) 1P Hikk. 5 ML FIs4T winipefg A& T 3RAG
IP ik

4) o E IR

FEEE s FRCE

interface Serial0
physical-layer async
ip address 10.1.1.2 255.255.255.0
encapsulation ppp
keepalive 10
async dynamic address
async mode interactive
peer default ip address pool ippool
ppp authentication chap

]

username abc password cisco
|

FERR S R E I B P A B Wk — T4, BT IR RE A

5) RS UGFEREM A M
SRR N

ETE
Serial 0/1 : @
—

17216, 0,024 FastEthernet 00

10.1.1.0/24
Telephone
Network

FastEthemet 070 ETh
— |- [ ]
192.168.0.0024 Serial 041

A 5 % ER s ) R 4R B BN B R IR
P A% RTA RCE N -
hostname RTA
username RTB password ciscob
]
chat-script aa56k ABORT ERROR " "AT Z" OK "ATDT\T" TIMEOUT 30 CONNECT
\c
!
interface Serial0
physical-layer async
ip address 10.1.1.2 255.255.255.0
encapsulation ppp
keepalive 10
async mode dedicated
ppp authentication pap



ppp pap sent-username RTA password ciscoa
!

%t #% RTB IR E N
hostname RTB
!
username RTA password ciscoa
chat-script abc56k ABORT ERROR ™" " AT Z" OK "ATDT\T" TIMEOUT 30 CONNECT
\c
!
interface Serial0

physical-layer async

ip address 10.1.1.1 255.255.255.0

encapsulation ppp

keepalive 10

dialer in-band Ik 8% 3 R kT i e

dialer map ip 10.1.1.2 name RTA modem-script abc56k broadcast 88

1188 Ao} S FRY LT 50, LLSIZ B A 7

dialer-group 1

async mode dedicated

ppp authentication pap IRAGIE )T 2 pap 530

ppp pap sent-username RTB password ciscob  //RIENIEH 4. %5

|

ip route 0.0.0.0 0.0.0.0 10.1.1.2

|

dialer-list 1 protocol ip permit

|

line 1

password cisco

login

modem InOut

modem autoconfigure discovery

transport input all

stopbits 1

speed 115200

flowcontrol hardware
SRJEAE RTB Lidid ping k%4 RTA. i#id debug ppp authentication 55 debug ppp
negotiation. £ & i 11 %% 1 show line KB LIS L, WALk, TR IER
&S clear line 1 AVERRIERIVIER: . HHAANILA (RIAY 1152000 1 H
modem, i H] show line SRR, T 214 iy (1) 57 25 i 113 #2454 115200,
A NUE T 2SO chap, TR FAEC T 4 ppp authentication chap MR ppp pap
sent-username *** password *****, [y HAw AR 7 B4, HAE HAR R 205
w7E RTA L% username RTB password cisco ; 7E RTB _L#i A username RTA
password cisco



BAF S5

[SE56: H 1]

e B B AE AL AT BAS, DLSEZ A B IAT AT & I A5,
Uk 35 = E S SHENT

[ERBER]

7 router |, ¥l L im0 R e B (FIFO) 57k . KA FIFO, 2L
P AL g S LR BB P — 3. M7E WAN b B 58 R PRt s AR I
KA AL, ATRES BT IR (P 28, X v] DUK e B s s34 7000 20 2 k)
3 PITIERAF AN IE, LRUEA P 3 A S I i 55 i . CISCO 10S 24t 1 534k

3 BIBABITEA: AL FBABI(WFQ), HLseBAFI(PQ), wIEHIEAF(CQ)-

[SERHATH]

Router_A

o G &5 Tap
192.168.1.1/24 ~SO SO~F0 Z

197.108.2.2/24 192.168.2.1/

|

Host A

Router B

server:ftp.zsu.edu.cn

192.168.1.2/24 Router B #5544
A5G Host A fit ok Bidlim, WSl % ;s 78 RouterB Bt B M 22 BA %1 .
Router B [{J LR I3 2 SZ50 = M, BRI 45 ) 38 5G: 10.2.0.1

M ARSS 25 £tp. zsu. edu. cn $24t FTP Hik%%.

DI ORI 192. 168, . M B IEAfig h, BT DA 21 & NAT .

[SE5 I FE]

EAME:

RouterA:

interface FastEthernet0
ip address 192.168.1.1 255.255.255.0
no shutdown

interface Serial 0
ip address 192.168.2.2 255.255.255.0
clock rate 56000
no shutdown

router rip
network 192.168.1.0

JIECE 1P Mk

11Tc B %

10.2.*.*/16 GW:10.2.0.1



network 192.168.2.0
ip route 0.0.0.0 0.0.0.0 10.2.0.1

RouterB
ip route 0.0.0.0 0.0.0.0 10.2.0.1
ip nat inside source static 192.168.1.2 10.2.*.*
interface FastEthernetO
ip address 10.2.*.* 255.255.0.0
ip nat outside
no shutdown
interface Serial 0
ip address 192.168.2.1 255.255.255.0
clock rate 56000
ip nat inside
no shutdown
router rip
network 10.0.0.0
network 192.168.2.0
passive-interface FastEthernet0

. IAUAFBAS] (WFQ)

IR NN s
/1B NAT

1M RIP ANTE B I AS (5 S

I BB —Fh o BT Bl i g 1 28 58 70 BE 1K) A 305 3. Sk
Wl i sy O ik (conversation) i 5L, B AR S Hcd 2 WK 2501 R Bt (s ] 24
A (fair queue)HHEATHE, R EE BN WFQ AR EHK (K072 i BEA £
1L 1) packet FR1 3R Jm — A bit (Y REAUAIE N ] PRE K, /N Edfa 0 4 1) packet fL5G
Gy T RBH R packet. /MR BHR QAR )5, HAbAAS KL

Fa BN Ul R Bt BURE 2 - M 38 1 R 0

P B I oA 6 (conversation) 1 V2 AR i b A Sk A S, B s/ B 1)
P28tk . MAC Hihit. 3fi %5 . socket % . frame relay [ DLCI {f++----WFQ 7£
E1 3% (2.048Mb/s) B¢ E1 DL BRI EE: O F 2 B E .

I

queque ZF3E7E RouterB [ Serial0 %y I |-
interface SerialO

fair-queue
(fair-queue 128) 11128 JEAMFE E 51 TR, BRAA 64
IHEEA S P A O E T TBRE, K BRIAE 64
I
I&HF fair queue:

EFIRES CRiED:
#show queueing int sO
Interface Serial0 queueing strategy: fair

Input queue: 0/75/0 (size/max/drops); Total output drops: 0

Queueing strategy: weighted fair



Output queue: 0/1000/64/0 (size/max total/threshold/drops)
Conversations 0/1/256 (active/max active/max total) 121575
Reserved Conversations 0/0 (allocated/max allocated)

#sh queueing fair
Current fair queue configuration:

Interface Discard Dynamic Reserved Link Priority
threshold queues  queues queues queues
Serial0 64 16 0 8 1

%2 WFQ: #F host A L Ping ftp.zsu.edu.cn, [R5 $7 ftp.zsu.edu.cn [#)3C 14
show queueing int s0/0

5 FIFO Eb#5 -
interface Serial0
no fair-queue
clockrate 56000
I

#show queueing int sO

Zite: WFQ FifR 1A & A (B4 telnet, ping) BE# A I A& i o
ps ] LAAIH] http filt & 2 A Edls oW 52

—.  AREZBAFI (PQ)

H 4 ANBAF: high, medium, normal, low. EfsEg%RAF % 4 4 2
TEDL S MR T8 I BA S Z BT # A 326t 2o A e A8 0 B3 AT WA W D 2R 1 B
e T I A AL . Wk s DSBS BA A (A AL T RE S BT
AT LASRAS A1 98, ZEARA S8 2 A (R 500 60 A7 ] REAS e J2 I A& B AR AR
BN HERIE T .

/£ RouterB _I-ic ‘&
interface SerialO
ip access-group 103 out
priority-group 1
clockrate 56000
I
access-list 101 permit icmp any host 192.168.1.2
access-list 103 permit ip any any log  /Ac sk EdE 5 &
priority-list 1 protocol ip high tcp ftp
priority-list 1 protocol ip medium list 101
priority-list 1 interface Seriall normal
priority-list 1 default low  //BRINBAFUFIAR 56 BRIN A normal, X EECHh low
priority-list 1 queue-limit 510 1520  //AGANBAF FIEIE R ERINZ &4 20 40 60 80



#sh queueing priority
Current DLCI priority queue configuration:
Current priority queue configuration:

List Queue Args

medium limit 10
normal limit 15
low limit 20

1 low default

1 high  protocol ip tcp port ftp
1 medium protocol ip list 101

1 normal interface Seriall

1 high  limit5

1

1

1

R A TSI S0 BT B s AL 56 2 1 s i
FAE DL It () N ik e 22 2 B0 I S LU S 2 BA B 52 LU
vE: telnet WJLLAH telnet bbs.zsu.edu.cn
. ftp-data &y high I, ping 45 telnet 2558451 TAE, IR time out;
ftp-data 4 medium I}, ¥ ping & high, I telnet 52 T4,
ping [IE%, (HILIR KT IEHIRES.
ftp-data >4 low i telnet i normal, W EAG%EIR, Hua] TA1E.
A TS SIS it

=. Al EHIBAFI (CQ)

wEZA 16 NAFIT . kS T AR SE A W] g HE IR T e 1 Bk .
JR] LR F 64 queue-list list-No queue queue-No byte-count limit-num k&4~ BA 51|
Srie—E LA 58, 2% A R R I WL OO AN AP IR « IXFE, W —
TSI R E i A A 4 S8 i ] REE . (i Round-robin $73%, X EIBAST]
PRAEL B BA SR 2% 5 e N —BAAI TAE)
TE: A5G E ] default A, UEHE VA 5F A\ BAF) 1.

7t RouterB i &
interface Serial0
ip access-group 103 out
custom-queue-list 1
clockrate 56000
I
access-list 101 permit icmp any host 192.168.1.2
access-list 103 permit ip any any log
queue-list 1 protocol ip 1 tcp ftp
queue-list 1 protocol ip 2 list 101
queue-list 1 protocol cdp 3



queue-list 1 interface Seriall 4

queue-list 1 default 5

queue-list 1 queue 1 byte-count 1400

! Il F5E T XA BAFIEE—MEFE B A] LA %
Il WM FTE. BRI 1500 5.

#sh queueing custom
Current custom queue configuration:

List  Queue Args

default
protocol ip tcp port ftp
protocol ip list 101

protocol cdp
interface Seriall
limit 4500

e
R DN WN RO

#sh queueing int sO
Interface Serial0 queueing strategy: custom
Output queue utilization (queue/count)
0/33 1/0 2/294 3/8 4/0 5/0 6/0 7/0 8/0
9/0 10/0 11/0 12/0 13/0 14/0 15/0 16/0

7] PQ, G Ik [A] I ik e 22 4 H i i e 4% LE At o
MELRN IS [N fip 5 ping, ping AR PQ K, {HEL FIFO 4f.



Rotary group and dialer profiles

—. SEHM
1. #\K DDR fZEA &
2. LA C(rotary group) FI9K 5 B (dialer profiles) [1IC & 2D 28,
3. HIRIEIAUL (rotary group) FEk5 )5 (dialer profiles) (11X %1,

—. EKHE
e G, B BarEdRgE T, WEE T, R
=. KRR

fE 45 1¢) DDR [k 2 08— AN 3R [l 8 —AMACE . &2 H dialer map fir &k 46 52 21 H 1
P51, R R B — AN H k3G, (401 DDR JEReWIEAT . (H0E, WREHRS1H
PIHLAS IE—A, T B3k IR B S R A, Rt 2o A& 4e ) DDR 1595 T o WS A%
21 DDR, B4k s 2 Ak Zum 1, R Y —AS H i H, iR ok T 944k

B e k5 IR AL (dialer profiles) sk g4 (rotary group). il FERE4LN,
fIIn] LLHFEAL 45 DDR HHECE W8 LW 5 vERC— AN 802 /> dialer #2111 . Dialer #2 H [1 U b2, &
TR RIFE dialer £ 115 RS (R BEAZ 1143 L2 [ — e 4 . — MR R Re e — M e 4
fF—A~ dialer £ Lt U —ANBERE 26 MY .

Rotary Groups

Rotary Group 0 J—

| PSTN/ N
Y ISDN {

interface dialer 0
ip address 1.1.1.1
255.255.255.0
encapsulation ppp

interface bril
dialer rotary-group 0

interface bril
dialer rotary-group 0

dialer map ip 1.1.1.2
name RTB 5551112
dialer map ip 1.1.1.3
name RTC 5551113

PPp authentication chap

interface bri2
dialer rotary-group 0

ne

Dialer profile /& —Fh 8B L & DDR K77 B RVFRANIGI @ ELE O, &—4Nbn] g,
TRZYEEEN, AYBEE O U T AL R R BOE dialer B2 R dialer i, b
YFZ AN per-user (GET-H /) BX per-destination (31 H i) Fid & 1) dialer 22 0 L2 [A] 4 BE
B2 dialer .



Dialer Profiles

interface Dialer 1
encapsulation ppp

ip address 1.1.1.1

255,255,255.,0

o authentication chap
dialer string 5551113
dialer pool 1

interface brid
encagpsulation ppp
dialer pool-member 1
o encapsulation chap

interface Dialer 2
encapsulation ppp

ip address £.2.£.1

255,255,255,0

pp authentication pap
compress stac

interface bril
encapsulation ppp
dialer pocl-member I
ppp encapsulation chap

\/\/

dialer remote-name RTD
dialer string 5552222

dialer pool 1

9. sEmANAE
1. Dialer profiles fJfc &

1F CentralRouter it ‘& =™ dialer interface, >4 BranchRouterl %51, H dialer interface 1,
*4 BranchRouter2 $% 5 i5F, HI dialer interface 2. 4 BranchRouter3 $& 5 i, F dialer interface 3
DRSEIEINE

BranchRouterl
Loopback: 192.168.10.1

D1:192.168.3.1

CentralRouter

/\\ Loopback: 192.168.2.1
PSTN @

D1:192.168.3.1
D2:192.168.4.1
D3:192.168.5.1

BranchRouter2
Loopback: 192.168.20.1
D1:192.168.4.1

BranchRouter3
Loopback: 192.168.30.1

D1:192.168.5.1

(MCentralRouter ML E
CentralRouter#show run

(some of the output is omitted)
hostname CentralRouter

|

username BranchRouterl password 0 cisco
username BranchRouter?2 password 0 cisco
username BranchRouter3d password 0 cisco

interface Loopback0
ip address 192.168.2.1 255. 255.255.0



no ip directed-broadcast
|
interface Serial0O/1
physical-layer async

no ip address

no ip directed-broadcast
encapsulation ppp

dialer in—band

dialer pool-member 1
async mode dedicated
ppp authentication chap

|

interface Dialerl

ip address 192.168. 3.2 255. 255. 255.0
no ip directed-broadcast
encapsulation ppp

dialer remote—name BranchRouterl
dialer string 82

dialer pool 1

dialer—group 1

ppp authentication chap

interface Dialer2

ip address 192.168. 4.2 255. 255. 255.0
no ip directed-broadcast
encapsulation ppp

dialer remote—name BranchRouter2
dialer string 83

dialer pool 1

dialer—group 1

ppp authentication chap

interface Dialer3

ip address 192.168.5.2 255.255.255.0

no ip directed-broadcast
encapsulation ppp

dialer remote—name BranchRouter3
dialer string 84

dialer pool 1

dialer—group 1

ppp authentication chap

|

//AEIE R G0 E AR Bl 1 E

//¥85E ip Huhk

W= T
/ /B EE B I P T 5
/R

J/FR5E ip Mkt (5 ki AANE, BUERGIE)

ip route 192.168.10.1 255.255. 255. 255 192.168. 3.1
ip route 192.168.20.1 255.255.255.255 192.168. 4.1
ip route 192.168.30.1 255.255. 255. 255 192.168.5. 1
|

dialer—list 1 protocol ip permit

|

line con 0



transport input none
line 1

password cisco

login

modem InOut

modem autoconfigure discovery
transport input all
stopbits 1

speed 115200
flowcontrol hardware
line aux 0

line vty 0 4

password cisco

login

!

|

end

(@BranchRouterl [ E
BranchRouterl#show run
(some of the output is omitted)

hostname BranchRouterl
|
username CentralRouter password 0 cisco
|
interface LoopbackO0
ip address 192.168.10.1 255.255.255.0
|
interface Serial0
physical-layer async
no ip address
encapsulation ppp
dialer in—band
dialer pool-member 1
async mode dedicated
ppp authentication chap
|
interface Dialerl
ip address 192.168. 3.1 255.255.255.0
encapsulation ppp
dialer pool 1
dialer remote—name CentralRouter
dialer string 85
dialer—group 1
ppp authentication chap
|

ip classless

ip route 192.168.2.0 255.255.255.0 192. 168. 3. 2



no ip http server
ip pim bidir—enable
|
!
dialer—list 1 protocol ip permit
|
!
line con 0
line 1
password cisco
login
modem InOut
modem autoconfigure discovery
transport input all
stopbits 1
speed 115200
flowcontrol hardware
line aux 0
line vty 0 4
password cisco
login
!
no scheduler allocate

end
BranchRouter2 F1 BranchRouter3 [FJAC & A1 BranchRouterl [FJHC & AL .

g 5 )5, 24\ BranchRouterl. 2. 3 %33l ping CentralRouter,

2. Rotary group [1fic &
DRISEIEINE

BranchRouterl
Loopback: 192.168.10.1

D1:192.168.1.2

CentralRouter

/‘/_\\ Loopback: 192.168.2.1
- s

D1:192.168.1.1

BranchRouter2
Loopback: 192.168.20.1

D1:192.168.1.3

(MCentralRouter L&
hostname CentralRuoter
!

enable password cisco
|



username BranchRouterl password 0 cisco
username BranchRouter2 password 0 cisco
interface LoopbackO
ip address 192.168.2.1 255.255.255.0
no ip directed-broadcast
|
interface Serial0/0
physical-layer async
no ip address
no ip directed-broadcast
encapsulation ppp
dialer in-band
dialer rotary-group 1
async mode dedicated
11
interface Serial0/1
physical-layer async
no ip address
no ip directed-broadcast
encapsulation ppp
dialer in-band
dialer rotary-group 1
async mode dedicated
|
interface Dialerl
ip address 192.168.1.1 255.255.255.0
no ip directed-broadcast
encapsulation ppp
dialer in-band
dialer map ip 192.168.1.2 name BranchRouterl 82
dialer map ip 192.168.1.3 name BranchRouter2 83
dialer-group 1
ppp authentication chap
|
ip classless
ip route 192.168.10.1 255.255.255.255 192.168.1.2
ip route 192.168.20.1 255.255.255.255 192.168.1.3
no ip http server
|
dialer-list 1 protocol ip permit
|
linecon 0
transport input none
line12
password cisco
login
modem InOut
modem autoconfigure discovery
transport input all
stopbits 1

11355 H i



speed 115200
flowcontrol hardware
line aux 0
line vty 0 4
|
!
end
@BranchRouterl, 2 [l &
BranchRouter1#show run
hostname BranchRouterl
|
enable password cisco
|
username CentralRouter password 0 cisco
interface LoopbackO
ip address 192.168.10.1 255.255.255.0
|
interface Serial0
physical-layer async
ip address 192.168.1.2 255.255.255.0
encapsulation ppp
async mode dedicated
ppp authentication chap
|
ip classless
ip route 192.168.2.1 255.255.255.0 192.168.1.1
|
line con 0
line 1
password cisco
login
modem InOut
modem autoconfigure discovery
transport input all
stopbits 1
speed 115200
flowcontrol hardware
line aux 0
line vty 0 4
password cisco
login
Ino scheduler allocate
end
BranchRouter2 [/t % #¥ BranchRouterl fARC S FEA—FE, JJ& sO /) ip b A—FE., XHEAHE
=

Mg 5e ¥ 5, 20 BWIAE BranchRouterl 1 BranchRouter2 I* ping CentralRouter % iiFfic & 45 5 .



SEMESTER 6 FANAL CASE
[SER ]

internet

LoO: 202.116.64.1
S0/0:202.116.78.2 Ruoter2

Routerl

Router4

192.168.1.1 ..' Router3 Switch $0/0:10.0.2.1
.\.." Dlci: OSPFAREA1
..' Dialup
L4
< Frame Relay
Router9 2:10.0.1.4 Router6
“““1“--“- D|C|18

S0/0:192.168.2.1

& ; Y
+ Dialup %
) S,
¢ o
QN. \
0’ \
o 192.168.1.2 3

101:192.168.10.1
Router5 Computer

[S2536 N A
1. BCE&AHHE, SR
hostname R?
enable password
vty
#AN T (f335 Loop back 1) ) IP & DCE I 4f(7F: 2 Router6 1£4 FR switch HH3% 15 4
DCE)
2. Lk Router6 i Miirh 4k sz #ebil, FFHCE FR cloud 32 5 %A i 1 o
SHEmMR:
#(config)frame-relay switching
#(config-if)encapsulation frame-relay
frame-relay Imi-type cisco
frame-relay intf-type dce



frame-relay route [local dlci No] interface [remote intface] [remote dici No]
3. MCEMPEFEEAN ospf HL M LS. AEL L AHLE: N Routerd FLEFEM H#: N\ Router3,
Router3 JfJx [ [ 4%
SHEmL:
® chat-script hayess6k ABORT ERROR " " AT Z" OK "ATDT\T" TIMEOUT 30
CONNECT \c
o WyHiugI.
line 1
password cisco
login
modem InOut
modem autoconfigure discovery
transport input all
stopbits 1
speed 115200
flowcontrol hardware
o Lk serial:
interface Serial0
physical-layer async
no ip address
encapsulation ppp
dialer in-band
dialer rotary-group 0
async mode dedicated
® [iLE chap JilE
® i callback
ppp callback request
ppp callback accept
4. JABhERETIG AR R E B e, BRI AE

[BEBLE SR
R1#show run
Building configuration...

Current configuration : 844 bytes
I

!
hostname R1
!

enable password cisco
|



interface Serial0
ip address 202.116.78.1 255.255.255.0
clockrate 56000
!
interface Seriall
no ip address
shutdown
!
router ospf 1
log-adjacency-changes
network 202.116.78.0 0.0.0.255 area 0
network 202.116.64.0 0.0.0.255 area 0
!
ip classless
no ip http server
ip pim bidir-enable
!
line con 0
line aux 0
linevty 04
password cisco
login
!
no scheduler allocate
end

R2#show run
Current configuration : 797 bytes
!

version 12.2

hostname R2

!

enable password cisco
|

interface FastEthernet0/0
ip address 10.0.1.3 255.255.255.0
duplex auto

speed auto
!



interface Serial0/0
ip address 202.116.78.2 255.255.255.0
no fair-queue
!
interface FastEthernet0/1
no ip address
shutdown
duplex auto
speed auto
!
interface Serial0/1
no ip address
shutdown
!
router ospf 1
log-adjacency-changes
network 10.0.1.0 0.0.0.255 area 0
network 202.116.78.0 0.0.0.255 area 0
!
ip http server
ip classless
ip pim bidir-enable
|
line con 0
exec-timeout 0 0
line aux 0
linevty 04
password cisco
login
|

end

R3#tshow run

Building configuration..

hostname R3

!

enable password cisco

!

username R5 password 0 cisco
!

no ip domain—lookup

ip host modem 2002 192. 168. 168. 1
!



chat-script modem56k ABORT ERROR ”” “AT Z” OK ”“ATDT\T” TIMEOUT 30 CONNECT \c
!

!

interface Loopback0

ip address 192.168.168. 1 255.255. 255.0
!

interface BRIO

no ip address

shutdown

!

interface FastEthernet0

ip address 10.0. 1.1 255.255.255.0
speed auto

!

interface Serial0

no ip address

shutdown

no fair—queue

!

interface Seriall

physical-layer async

ip address 192.168.1.1 255.255.255.0
encapsulation ppp

dialer in—band

dialer map ip 192. 168. 1. 2 name R5 class dialback modem—-script modem56k broadcast
81

async default routing

async mode dedicated

ppp callback accept

ppp authentication chap

dialer—-group 1

!
router ospf 1

log—adjacency—changes

redistribute static subnets
redistribute igrp 100 metric 100 subnets
network 10.0.1.0 0.0.0.255 area 0

!
router igrp 100

network 192.168.1.0

!
ip classless
ip route 192.168.10.0 255.255.255.0 192. 168.1. 2



no ip http server
ip pim bidir—enable
!
!
map—class dialer dialback
dialer callback—server username
dialer-list 1 protocol ip permit
!
line con 0
line 2
password cisco
modem InQOut
modem autoconfigure discovery
transport input all
stopbits 1
speed 115200
flowcontrol hardware
line aux 0
line vty 0 4
password cisco
login
!
no scheduler allocate

end

R4#show run
Building configuration...

Current configuration : 803 bytes
!

00 o

!

hostname R4

!

enable password cisco
!

00 o

interface FastEthernet0/0
ip address 10.0.1.2 255.255.255.0
duplex auto

speed auto
!



interface Serial0/0
ip address 10.0.2.1 255.255.255.0
encapsulation frame-relay
ip ospf network point-to-multipoint
no fair-queue
!
interface FastEthernet0/1
no ip address
shutdown
duplex auto
speed auto
!
interface Serial0/1
no ip address
clockrate 56000
!
router ospf 1
log-adjacency-changes
network 10.0.1.0 0.0.0.255 area 0
network 10.0.2.0 0.0.0.255 area 1
!
ip http server
ip classless
ip pim bidir-enable
!
line con 0
line aux 0
linevty 04
password cisco
login
|

end

R5#show run
Building configuration...

Current configuration : 1699 bytes
!

hostname R5
!

enable password cisco
|

username R3 password 0 cisco



|
no ip domain-lookup
!
ip audit notify log
ip audit po max-events 100
chat-script hayess56k ABORT ERROR ™" "AT Z" OK "ATDT\T" TIMEOUT 30 CONNECT \c
|
interface LoopbackO
ip address 10.1.1.1 255.255.255.0
!
interface Loopbackl

ip address 192.168.10.1 255.255.255.0
!

|
interface Serial0
physical-layer async
ip address 192.168.1.2 255.255.255.0
encapsulation ppp
dialer in-band
async default routing
dialer map ip 192.168.1.1 name R3 modem-script hayes56k broadcast 83
dialer-group 1
async mode dedicated
ppp callback request
ppp authentication chap
|
interface Seriall
no ip address
shutdown
!
interface Serial2
no ip address
shutdown
!
interface Serial3
no ip address
shutdown
!
router igrp 100
network 192.168.1.0

network 192.168.10.0
!



ip classless
ip route 0.0.0.0 0.0.0.0 192.168.1.1
no ip http server
ip pim bidir-enable
!
dialer-list 1 protocol ip permit
|
line con 0
line 1
password cisco
login
modem InOut
modem autoconfigure discovery
transport input all
stopbits 1
speed 115200
flowcontrol hardware
line aux O
linevty 04
password cisco
login
!
no scheduler allocate
end

Ré#show run
Building configuration...

Current configuration : 1199 bytes

hostname R6
!

frame-relay switching
!
crypto mib ipsec flowmib history tunnel size 200
crypto mib ipsec flowmib history failure size 200
!
interface FastEthernet0

no ip address

shutdown

speed auto
!



interface Serial0
no ip address
encapsulation frame-relay
clockrate 56000
frame-relay Imi-type cisco
frame-relay intf-type dce
frame-relay route 18 interface Serial2 16
!
interface Seriall
no ip address
encapsulation frame-relay
clockrate 56000
frame-relay Imi-type cisco
frame-relay intf-type dce
frame-relay route 17 interface Serial2 19
!
interface Serial2
no ip address
encapsulation frame-relay
clockrate 56000
frame-relay Imi-type cisco
frame-relay intf-type dce
frame-relay route 16 interface Serial0 18
frame-relay route 19 interface Seriall 17
!
interface Serial3
no ip address
shutdown
!
ip classless
no ip http server
ip pim bidir-enable
!
line con 0
line aux O
linevty 04
!
no scheduler allocate
end

router7#show run
Building configuration...



|

hostname router7

!

enable password cisco

!

memory-size iomem 15

ip subnet-zero
!

|
interface Serial0
ip address 10.0.2.2 255.255.255.0
encapsulation frame-relay
ip ospf network point-to-multipoint
no fair-queue
!
interface Seriall
no ip address
shutdown
!
router ospf 1
log-adjacency-changes
network 10.0.2.0 0.0.0.255 area 1
!
ip classless
no ip http server
ip pim bidir-enable
!
line con 0
line aux O
linevty 04
password cisco
login
!
no scheduler allocate
end

R8#show run
Building configuration...

hostname Router8
!



enable password cisco
!
!
interface Serial0
ip address 10.0.2.3 255.255.255.0
encapsulation frame-relay
ip ospf network point-to-multipoint
frame-relay Imi-type cisco
|
interface Seriall
no ip address
shutdown
!
router ospf 1
log-adjacency-changes
network 10.0.2.0 0.0.0.255 area 1
!
ip classless
no ip http server
ip pim bidir-enable
!
line con 0
line aux O
linevty 04
password cisco
login
!
no scheduler allocate
end

R9#tshow run

Building configuration..

Current configuration : 1157 bytes
!

version 12. 2

service timestamps debug uptime
service timestamps log uptime

no service password—encryption

!

hostname R9

!

enable password cisco



!
memory—size iomem 15
ip subnet-zero
no ftp—server write—enable
chat-script aab6k ABORT ERROR ”” “AT Z” OK “ATDT\T” TIMEOUT CONNECT\c
!
!
!
interface Loopback0
ip address 1.1.1.1 255.255.255.0
!
!
interface FastEthernet0/0
ip address 10.0. 1.4 255.255.255.0
duplex auto
speed auto
!
interface Serial0/0
physical-layer async
ip address 192.168. 2.1 255. 255. 255. 0
encapsulation ppp
async mode interactive
peer default ip address pool ippool
!
interface FastEthernet0/1
no ip address
shutdown
duplex auto
speed auto
!
interface SerialO/1
no ip address
shutdown
!
router ospf 1
log—adjacency—changes
network 10.0.1.0 0.0.0.255 area 0
network 192.168.2.0 0.0.0.255 area 0
!
ip local pool ippool 192.168.2.2 192.168. 2. 15
ip http server
ip classless
ip pim bidir—enable
!



!
!
!
line con 0
line 1
password cisco
login
modem InQOut
modem autoconfigure discovery
transport input all
autoselect ppp
stopbits 1
speed 115200
flowcontrol hardware
line aux 0
line vty 0 4
password cisco
login
!

end



Single Area OSPF

[ H P )
TR YE OSPF 1512, #47& OSPF FLE DR, 1875 i lc & OSPF router ID, update timers, authentication, T fi#
DR/BDR 25 #2, LLIAE multi-access W25 FHi o4k 2% I fiE 2 £t OSPF B &

CRAMS KLk FH]
€ OSPF Hudli (1) TuFp SR
Type 1- Hello NI RE 5 48 i AR B

Type 2- Database description | HJ-$id& —~ it b s I B B IRASHAl FE R A
packet(DBD) x

Type 3- Link-state request(LSR) ﬁﬁﬁ%ﬁ%%\% R IR A BRI

FrER 4 H
Type 4- Link-state update(LSU) T8 “BERRAS TR (LSAs)f& kg 3L

I HH A
Type 5- Link-state acknowledgment | i T-#fi A B S 2 T — A AR s & i K (1)
(LSAck) LSA

& OSPF [ FuikZs (OSPF 488 o6 R 1t F2D
Down.—> Init. > Two-Way. > ExStart. > Exchange. - Loading. - Full Adjacency

hello> JIAR Ji > € 32 K R > LEBCEEE P > A8 H i > i S AR HOC R

€ Designated Router (DR) / Backup Designated Router(BDR)i& %5 i f+¢

(ﬁﬁ? multiaccess W44, 6T SRRSO 22 05 ) 4 G I 28 1 )

@E{/\ttiﬁa hello €0 ()3 L He 2 (priority), B id. EZS450)5, 45 DR/BDR  fail A4 &5 EFT ks W
R4 DR ks, W) BDR &b b2 st gt router 12545 BDR.

B router H4Z2IA 1) DR/BDR, B e, IRAsskfitEssd e,

LA ERINE 1, Y 0 2] 255, MW H T OSPF %ij . #% 1 id JA loopback #:11 (Bi# up #LR M 1) M & ip
HuhibE . AT E RS\ DR/BDR 4514 74 .

€ NBMA M4 ospf 4845 0C A [l g 12
PRI — 2 {FH neighbor 4, & neighbor;
T AR S v (pomt to-point sub-interfaces)
hub-and-spoke #i$p GH 3 AR B —F0D:
{fF/R T neighbor #ir4>, hello 13- send FJH.0s i
— B B LS, fF spoke-router (1) Dﬁl:ﬁ'ﬁﬁﬁ 0, AhnANikzs,
TR, R O R R R
SIERCE B £ N,  DR/BDR %5, B4 LEMAMIRK R,
AIFI A B 1) kg AT ERE neighbor iy 24k 248 ) .



(LKA

L0:192.168.11.11/32

E0:192.168.1.1/24 Router A

L0:192.168.22.22/32 L0:192.168.33.33/32

- T —

Router B | E0:192.168.1.2/24 V\/‘/ E0:192.168.1.3/24 Router C

P W2 T 4R A hub B 353 switch 248, 37 multi-access MI4%, LUK D%z,
AT 22 A S B R I E o A ot R 4R AZ B (B /D = ANHR Y router B
HOER.

(L% ]
EAG A — AR O 4 3 & (ATLLZ 1600, 1700, 2500 55 2600);
SRLR AR AT AL 1 s
B =AY 1720 B et — 65
FTFRCE B a1 EHL 3 &
TS DLRMZEA T

(SN A ]

€ multi-access 4% [ OSPF it &

1. FCE A G H S i H bk, JERH ping iy 4 A vk
Router(config)#Interface Ethernet 0
Router(config-if)#ip address 192.168.1.* 255.255.255.*
Router(config-if)#no shutdown

2. il & loopback 3fit 1454 OSPF router ID, #fif4 router ID fKFa5E Pk
Router(config)#Interface loopback 0
Router(config-if)#ip address 192.168.*.* 255.255.255.255

3. Jri3) router - OSPF HEFE M ¢
Router(config)#router ospf 1
Router(config-router)#network 192.168.1.0 0.0.0.255 area 0

BC 5 5 24T IT switch/hub
Router C#show ip ospf neighbor

Router C#show ip protocols
Router C#show ip ospf



Router C#show ip ospf neighbor detail
4, T timer
Router C(config-if)#ip ospf hello-interval *
RouterC (config-if)#ip ospf dead-interval *

H1 T+ hello i) i) J 7 FH 45 2K
JIT LATESE 8 T — 6 router Z40U5 nT S EI1E F A .
Router C#debug ip ospf events
Router#undebug all
RouterB#show ip ospf neighbor
(%)

A router X interval, JGIRNEQIfAT, 45542 HT¥) DR/BDR.
ps. 5424 DR ) interval J5, 233 DR/BDR (%5 k4 s

FUEET Al R DR 1 interval, & FHX G AREZS, DR RE UK. (& TG shut % 1)

5. BLE AL

Router (config-if)# ip ospf authentication-key password

Router (config-router)# area number authentication [message-digest]
mHEE R

Router C#debug ip ospf events

WOHNIESS, S EORT S k28

e

Router (config-if)# ip ospf message-digest-key key-id md5 [encryption-typel password
Router (config-router)# area number authentication [message-digest]

mHEE R

Router C#debug ip ospf events

6. S e LS R E M B A DR
(PRI router 7EA[A] W B AL T AR f 4, AT router id F$E5E )
LRI
Router C#show ip ospf interface
AL Router A(config)#Interface FastEthernet 0
Router A(config-if)#ip ospf priority 250
Router B(config)#Interface FastEthernet 0
Router B(config-if)#ip ospf priority 200
Router C(config)#Interface FastEthernet 0
Router C(config-if)#ip ospf priority 100
HFTIT4A DR/BDR 1E289EFE (55 shutdown JIr {73 -1, [l IR
Router C#debug ip ospf events

EH s A LEEER LR
Router A#tshow ip ospf neighbor

& M4k L) OSPF it E (3% )



—

S0:1.1
DLCI:100 N
S1
0:1.2 S1:1.3
DLCI:200 s / DLCI:300
S3
DLCI:210

(1) ECE router Hi[:
Router(config)#Interface Serial 0
Router(config-if)#encapsulation frame-relay [ietf|cisco]
Router(config-if)# ip address 192.168.1.* 255.255.255.0
Router(config-if)#no shutdown
Router(config-if)#frame-relay map ip 192.168.1.* [dlci number] broadcast
Router(config-if)#frame-relay map ip 192.168.1.* [dici number] broadcast.
Router(config-if)#ip ospf network point-to-multipoint
JiA %I : broadcastjnon-broadcast|point-to-point
(2) i Frame Relay fit'&
Router#show frame-relay map
(3) WINER I ip Bt ospf [X 45,
Router(config)#router ospf *
Router(config-router)#network 192.168.1.0 0.0.0.255 area 0
(4) K¥ix ospf fic &
Router#show ip route
I AT 308 S () ALK b
(5) Ky AT HAIRA(JC DR/BDR f£4E)

Router#show ip ospf neighbor
Router as Frame Relay Switch Configurationshow run
Building configuration...
version 12.2

hostname FRswitch

!

frame-relay switching

!

interface Seriall

no ip address
encapsulation frame-relay
no fair-queue



clockrate 56000
frame-relay intf-type dce
frame-relay route 100 interface Serial2 200
!
interface Serial2
no ip address
encapsulation frame-relay
clockrate 56000
frame-relay intf-type dce
frame-relay route 200 interface Seriall 100
frame-relay route 210 interface Serial3 300

|
interface Serial3
no ip address
encapsulation frame-relay
clockrate 56000
frame-relay intf-type dce
frame-relay route 300 interface Serial2 210



Frame-relay ODR
&
Snapshot Routing
[%%E%]
4% Snapshot routing FIfiC & ;
2. HERILAN frame-relay FL'E ;
3. %47 frame-relay M £% (1) ODR ¥ &

[SE5e /0 K]
Task 1: BLEFE T frame-relayf{JODR (ON DEMAND ROUTING) %%
SR AL

-
\

AT I Sk, K s e . (RN EFr—switch (M 38 RIS
i serial &R DCEN CiFAIRE FRIFRES . I R BaAn2s, ¥ sp AT & BRI IT,
IR SLXT NDTE, BEFIR AKX NV DCE.

1. LlRouterBM#l, x4 K:

RouterB (config) #int s0

RouterB (config-if)#ip address 192.168.4.1 255.255.255.0

RouterB (config-if) #encapsulation frame-relay

RouterB (config-if) #frame-relay lmi-type cisco //I0S11.22 JGnlLLH
RotuerB (config-if) #frame-relay interface-dlci 16 //a1KIL, AJLIAE
FALP), SERRouterCHIMH 4ERNC & .

2. BCEMH RS HAL, AN

Router (config) #hostname Fr-switch

Fr-switch (config) #frame-relay switching / /K5 th 2S5l plni o 4k A2 el
Fr-switch(config) #interface SerialoO
Fr-switch(config-if)#encapsulation frame-relay //FCEMiH 4k %E
Fr-switch (config-if)#frame-relay intf-type dce //FRACHMLIFI%G I AHDCE
Fr-switch (config-if)#clockrate 56000 / /B & DCER £
Fr-switch (config-if)#frame-relay lmi-type cisco //MWiZk1miZs

//8, 10811 . 22 JA Al LL A BRI

RouterB S0 192



Fr-switch(config-if)#frame-relay route 17 interface Seriall 16
/) WRE W SRk

Fr-switch(config-if) #exit

Fr-switch(config-if)#interface Seriall

Fr-switch(config-if) #encapsulation frame-relay

( )
( )
( )
Fr-switch(config-if)#frame-relay intf-type dce
Fr-switch(config-if)#clockrate 56000

Fr-switch(config-if)#frame-relay lmi-type cisco
( )

Fr-switch(config-if)#frame-relay route 16 interface Serial0 17

3. BRI 4k 9 286 1) 3 T
1 FR—switch ] L] show frame-relay pvc F1 show frame-relay route &%
7f RouterB. RouterC _F-aJ LA R F1 [ iy - -
MRPGEYE: ping M4
P E RE L% show frame-relay pvc
MG show frame-relay map /i o 4k e i
&F Imi {5 E: show int sO

4. fERouterAfRouterBZ Wi 8josp A ML, area’s 0,
% 4: RouterA (config) #router ospf 1
RouterA (config-router) #fnetwork 192.168.1.0 0.0.0.255area 0
RouterA (config-router) #network 192.168.2.0 0.0.0.255area 0

RouterB (config) #router ospf 1
RouterB (config-router) #network 192.168.1.0 0.0.0.255 area 0
RouterB (config-router) #network 192.168.4.0 0.0.0.255 area 0

5. {FRouterC FEE F—Bkh192.168.4. 1B H. (FRACKE)
6. BiFERouterBIIIPMHER, HH AR 192.168.3. 0?7

7. {EEH#B show cdp neighbor, HETAEH FIRouterCfERE, WA MK AL
JAEN T cdpthidle WMARKAJEE, nfLLH R Fdr4 H3):
(config) #cdp run ESEVEE)
(config-if)#cdp enable //HANFEOAL)

8. 7EM B I EZI0DR, M4 N

RouterB (config) #router odr

9. H—XAFHMABMIPEME, HEHH192.168.3. 01K H?
10. frARouterAMIPM K, &7 192.168.3. 0 H?
11. ¥ MODRTS 2| (1) % tH H /3 it ospE, w2 N:

RouterB (config) #router ospf 1

RouterB (config-router)# default-metric 20



RouterB (config-router)# redistribute odr
12. FIRAR B OMSAKIPE R, HRfA192.168.3. 0 H? ILI N % LA
FZAHMAHT

TASK 2: FZE dialer rotary-group
1. W TFHR CRIE S LLE BRI 7D

2. MEFHIAKBES, #4 Remote FERINIEEM Central B 5%
Remote i H #% (I E -

Router(config)#hostname Remote

Remote(config)# no ip domain-lookup

Remote(config)#username Central password 0 cisco

Remote(config)#interface Loopback0
Remote(config-if)#ip address 192.168.1.1 255.255.255.0  //fit &' loopback ¥ I-1 ip Mkl

Remote(config)#interface Serial0

Remote(config-if)#physical-layer async Iserial 15 E A TAEE S D
Remote(config-if)#encapsulation ppp Ilppp FH24%
Remote(config-if)#dialer in-band

Remote(config-if)#dialer rotary-group 0 IHZ %810 E 4 interface dialer0

Remote(config-if)#async default routing Il ﬁi¢?§ 8 ; Jﬁ%ﬁﬂﬁn%@ﬁ@ﬂ%
Remote(config-if)#async mode dedicated

Remote(config)#interface Dialer0 //@BE&%%@S . 1 . 1 / 24

Remote(config-if)#ip address 10.1.1.2  255.255.255.0

Remote(config-if)#encapsulation ppp [ ESES

Remote(config-if)#dialer in-band /)35 DDR

Remote(config-if)#dialer map ip 10.1.1.1 name Central broadcast 87  //[ic & dialer map
Remote(config-if)#dialer-group 1 11455 dialer-list 1

Remote(config-if)#ppp authentication chap I1ppp AR

Remote(config)#dialer-list 1 protocol ip permit  //BC'E dialer-list, & S fi & PEEda i

Remote(config)#line 1 TG B P 2 i Re m Ote

Remote(config-line)#login local
Remote(config-line)#modem InOut

10



Remote(config-line)#modem autoconfigure discovery
Remote(config-line)#transport input all
Remote(config-line)#stopbits 1
Remote(config-line)#speed 115200
Remote(config-line)#flowcontrol hardware

Central B HAFMEE: (Central HACE Mzl s, WRZEILERS, %0 HCEKE)
Router(config)#hostname Central

Central(config)# no ip domain-lookup

Central(config)#username Remote password 0 cisco

Central(config)#interface LoopbackO
Central(config-if)#ip address 192.168.2.1 255.255.255.0 /it ‘&' loopback i I ip ik

Central(config)#interface SerialO

Central(config-if)#physical-layer async Ilserial ¥ & A TAEAE R PR
Central(config-if)#ip address 10.1.1.1 255.255.255.0
Central(config-if)#encapsulation ppp Ilppp ¢

Central(config-if)#async mode dedicated
Central(config-if)#ppp authentication chap

Central(config)#line 1 TTC B ) P 2 i
Central(config-line)#login local

Central(config-line)#modem InOut
Central(config-line)#modem autoconfigure discovery
Central(config-line)#transport input all
Central(config-line)#stopbits 1

Central(config-line)#speed 115200
Central(config-line)#flowcontrol hardware

BAF: M Remote % 1125 ping Central % 2%, &S5 HENS Hl.

3. Snapshot Routing AL &

D 7EM G M s FECE igrp &R i (as 24 1000
Ll Central 44

router igrp 100

network 10.0.0.0

network 192.168.2.0

2) ¥ Central ¥ & 4 snapshot server (active I[E]4 5 Z344)
Central (config) #intsO
Central (config-if) #snapshot server 5
Central (config-if) #dialer idle-timeout 300 //2k T i UF ML 2N R, K5 idle IS [R]
WA 5 G



3) ¥ Remote ¥ T & snapshot client Cactive (1] 5 4340, quiet B[]k 8 434D
Remote(config)#int dialer 0
Remote (config-if)#snapshot client 5 8 suppress-statechange-update  Dialer
i¥£: suppress-statechange-updatelj il HAFER RS Eup /down 2 [H] 22 LT,
i snapshot. &M EHR AR (up/downRESE) S MHER L1k 5 snapshot
P 2 [T
dialers& fiifclient i A 7E & A s (LLRMEERS & down ) FIBHEWR AT LAY server
% th#s RS LT 6 th 5 B A L.
IR ALE T suppress-statechange-update, dialerJ <@t F e NI,

Remote (config-if) #dialer map snapshot 1 name Central broadcast 88
VE: 8RN snapshot ServerfH IS, YsnapshotHquieti# Aactivelks, Mk
I BEM Yt down i, FILSIE4L S 12— NP9, MclientX} £ snapshot serverik s
W, MeFP S AR A —FRiR, SRIGIR S I AP SRRk -

Remote (config-if) #dialer idle-timeout 300

4) Show ip routeW MR, RiGRemoteflpingi®E#F|central, HAFKHE.

5) Show snapshot,

6) JAdldebug dialer packets, fr#&snapshotfidFfi. 5158504, HRemotel
i aXtcentral B ik 5

7) tHTidle timeout N[ Ry 553%f, WIS/t /E k5 5t downtil. fEIRIBEZ J5, MWILHANZE
] LA %% A loopback MM Bt (H 5 M downtif5, N snapshot clientH] LA
E#192.168.2.0/24HME%, Misnapshot server&AF192.168.1.0/24 KM EX,
X snapshot R . TRl 308 (ATREH —EIMRZE, FHEAEIEF RN , client
Flfisnapshot [f1#k*5 (debugfls B H 1 LLFE Flcause snapshot)
EERE M Equiet timelJ8 Pt ihactiveIsEE N, BIEIEFquietif il &
3505

4. ERFH

1) TAEEF P serial, WAkl Easyne default routing, &M, HHMUA
X serialif Il kKiXupdatels B

2) WREHARIEEquietRE, nTllEd FEclienttiiH ¥ clear snapshot
quiet-time sOsRHfIEK H A AactivelRis,

3) WSS A A RE N RIEME, #fi#snapshot M TAEREE,

4) ASEIG T rotary -group i F BC E 5 & B e & A/ 2 B S vk, iR EH

fEserialiiill L & snapshot, M T serial i I 7E T TFIE 82 15 1] 2 4% 4% 1 2% 3EN

down’R MK Sserial HATEM M MR, FEsnapshot routing AEAEH, Ml

Hlinterface dialerNIA&HEAdownihZS.

5) Mactivelf[H]tidle timeout KW, fEactiveild¥EIN 2 fy, RUEFHEES TS

idle timeoutlfi], clientihadks:fkiserverit gy AT ES s BACH, LA

T HEIFMES R idle timeout WA 550l



Sem6 Case Study (I)

Student Skills Assessment (Version 2)
Topology:

ISP
@ 172.16.1.1/24

OCE

hodam
\W—"E'E.;
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Frame Relay Cloud 128K

Aflanta  aAtlanta
LA

Cleveland

Backup Lins

POTS Cloud

MACON MACOMN

The Cleveland Pie Works of Cleveland, Ohio has bought out the Atlanta Bread Company.

Scenario:

You are the new network administrator for the Cleveland Pie Works. You must configure the
network above. You will use static routes between all company sites. You must configure a
Frame Relay connection between the Cleveland headquarters site and Atlanta Bread
Company site. Atlanta must have connectivity at all times to Cleveland, so you have decided to
install a backup asynchronous line. There is a branch office in Macon that will utilize the
asynchronous port on the Atlanta router when it is not being used as a backup connection to
the Cleveland headquarters. Configure the Atlanta router as a dial-in access server. Verify
end-to-end reachability. All passwords will be “cisco” for this exam.

Instructions:

IP Addressing

1. You must be able to support 230 users on each LAN segment at all the sites. You have
been allocated the 192.168.2.84/30 address by your ISP. This will require you to
implement NAT at the Cleveland headquarters site.

Cleveland Company Headquarters

1. Configure static routes to the Atlanta and Macon sites.

2. Configure the connection to your ISP. Your address will be 192.168.2.82/30. The ISP
interface is 192.168.2.81/30. Internet connections will be done via a default static route
with PPP and CHAP authentication



3. Configure the Frame Relay connection to Atlanta. Your local DLCI number is 16 and your
LMI-type is ANSI. The bandwidth of the link is 128Kbs.

4. Configure the asynchronous interface to Atlanta. This connection should use CHAP
authentication.

5. Configure NAT overload on the appropriate router.

Atlanta

1. Configure a 128 kbs. Frame Relay connection to the Cleveland Headquarters. Your local
dici is 18 and your Imi-type is ANSI.

2. Configure an asynchronous backup connection to the Cleveland Headquarters site. The
backup line will use a floating static route. This connection should use CHAP authentication.

3. Configure the async interface to either dial or receive calls from Macon.

4. Enable Stac compression to the Macon router. (optional)

5. Use static routes for outside connectivity.

6. Configure an asynchronous connection for the CTO in Atlanta. The remote user should
be able to access all LANs in the network and also reach the Internet. This connection
should use PPP

Macon

1. Configure the asynchronous connection to Atlanta. This connection should use Multilink
PPP and CHAP authentication

2. Enable Stac compression to the Atlanta router.

3. Use static default routes for outside connectivity.

4. Verify end-to-end reachability.

Atlanta CTO

1. Configure your laptop for dialup access to the Atlanta router’s asynchronous port. Use PPP
as your WAN protocol. (Note:Maybe AUX port is a good choice.)

2. You should assign an IP address for dial-in that is on the Atlanta LAN. (The CTO is
considered part of the Atlanta LAN.)

3. Verify end-to-end reachability.

ISP provider:

1. Using a router to simulate the ISP provider. Configure its serial with IP address(reference to
the Cleveland router).

2. Using a loopback interface to simulate the Internet.

3. Configure the ISP provider router to act as an AAA server, and implement the login
authentication, exec authorization, and accounting for exec, connection, commands level 15,
and so on.. (optional)

Note: when you configure your network, you’d better configure step by step. It means that once
you configure one of the issues, you are strongly recommended to test your network’s reachability.



Student Skills Assessment

Version 2
I 172.16.1.1/24
DCE
Ui Laptop ! Modam
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Backup Line

MACON MACDOHN

Scenario:

The Cleveland Pie Works of Cleveland, Ohio has bought out the Atlanta Bread Company.

You are the new network administrator for the Cleveland Pie Works. You must configure the
above network. You will use static routes between all company sites. You must configure a
Frame Relay connection between the Cleveland headquarters site and Atlanta Bread Company
site. Atlanta must have connectivity at all times to Cleveland, so you have decided to install a
backup ISDN line. There is a branch office in Macon that will utilize the BRI port on the Atlanta
router when it is not being used as a backup connection to the Cleveland headquarters. Stac
compression will be required between Macon and Atlanta as this is only an ISDN link. Configure
the Atlanta router as a dial-in access server. Verify end-to-end reachability. All passwords will be
“cisco” for this exam.

Instructions:

IP Addressing

1. You must be able to support 230 users on each LAN segment at all the sites. You have
been allocated the 192.168.2.84/30 address by your ISP. This will require you to

implement NAT at the Cleveland headquarters site.

Cleveland Company Headquarters

1. Configure static routes to the Atlanta and Macon sites.

2. Configure the connection to your ISP. Your address will be 192.168.2.82/30. The ISP
interface is 192.168.2.81/30. Internet connections will be done via a default static route

with PPP and CHAP authentication

3. Configure the Frame Relay connection to Atlanta. Your local DLCI number is 16 and your
LMI-type is ANSI. The bandwidth of the link is 128Kbs.

4. Configure the ISDN interface to Atlanta. This connection should use Multilink PPP and
CHAP authentication.

5. Configure NAT overload on the appropriate router.

Atlanta

1. Configure a 128 kbs. Frame Relay connection to the Cleveland Headquarters. Your local
dlici is 18 and your Imi-type is ANSI.

2. Configure an ISDN backup connection to the Cleveland Headquarters site. The backup

line will use a floating static route. This connection should use Multilink PPP and CHAP
authentication.

3. Configure the ISDN interface to either dial or receive calls from Macon.



4. Enable Stac compression to the Macon router.

5. Use static routes for outside connectivity.

6. Configure an asynchronous connection for the CTO in Atlanta. The remote user should
be able to access all LANs in the network and also reach the Internet. This connection
should use PPP

Macon

1. Configure the ISDN connection to Atlanta. This connection should use Multilink PPP and
CHAP authentication

2. Enable Stac compression to the Atlanta router.

3. Use static default routes for outside connectivity.

4. Verify end-to-end reachability.

Atlanta CTO

1. Configure your laptop for dialup access to the Atlanta router's AUX port. Use PPP as
your WAN protocol

2. You should assign an IP address for dial-in that is on the Atlanta LAN. (The CTO is
considered part of the Atlanta LAN.)
3. Verify end-to-end reachability.
CHECKLIST:

. NAT working correctly at Cleveland
. Static routes on Cleveland

. Frame Relay connection between Cleveland and Atlanta
. ISDN backup connection between Atlanta and Cleveland
. ISDN connection to Macon

. Stac compression between Macon and Atlanta
. Dialup server connection prepared on Atlanta
. T1 PPP connection from Cleveland to ISP

. All users can reach Internet and ISP Web Server
10. All users can reach the Macon LAN

Student Exam 2-ISP Configuration

hostname isp

|

enable password cisco

|

OCoO~NOOUTA,WNE

username cleveland password 0 cisco
!

!

interface Loopback0

ip address 172.16.1.1 255.255.255.0
|

interface EthernetO

no ip address

shutdown

|

interface Serial0

ip address 192.168.2.81 255.255.255.252
encapsulation ppp

clockrate 56000

ppp authentication chap

|

interface Seriall

no ip address

shutdown

|

ip http server

no ip classless

ip route 192.168.2.84 255.255.255.252 192.168.2.82
|

line con 0
line aux O
line vty 0 4



password cisco

login

|

end

Student Exam 2-Cleveland Configuration
hostname cleveland

!

enable password cisco

!

username isp password 0 cisco
username atlanta password 0 cisco
ip nat pool bread-pool 192.168.2.85 192.168.2.86 netmask 255.255.255.252
ip nat inside source list 1 pool bread-pool overload
isdn switch-type basic-nil

!

!

interface EthernetoO

ip address 10.1.10.1 255.255.255.0
ip nat inside

no keepalive

fair-queue 64 256 0

!

interface SerialoO

ip address 192.168.2.82 255.255.255.252
ip nat outside

encapsulation ppp

no ip mroute-cache

ppp authentication chap

|

interface Seriall

ip address 10.1.20.1 255.255.255.0
ip nat inside

encapsulation frame-relay
bandwidth 128

frame-relay interface-dlci 16
frame-relay lmi-type ansi

|

interface BRIO

ip address 10.1.50.1 255.255.255.0
no ip directed-broadcast

ip nat inside

encapsulation ppp

dialer map ip 10.1.50.2 name atlanta broadcast 5554000
dialer map ip 10.1.50.2 name atlanta broadcast 5554001
dialer load-threshold 1 either
dialer-group 1

isdn spidl 51055512340001 5551234
isdn spid2 51055512350001 5551235
ppp authentication chap

ppp multilink

|

ip classless

ip route 0.0.0.0 0.0.0.0 192.168.2.81

ip route 10.0.0.0 255.0.0.0 10.1.20.2

ip route 10.0.0.0 255.0.0.0 10.1.50.2 200
|

access-list 1 permit 10.0.0.0 0.255.255.255
dialer-list 1 protocol ip permit

!

line con 0

line aux 0

line vty 0 4

password cisco

login

!

end

Student Exam 2-Atlanta Configuration
hostname atlanta

!

enable password cisco



|
username macon password 0 cisco
username cleveland password 0 cisco
username cto password 0 cisco

|
memory-size iomem 20

ip subnet-zero

|

isdn switch-type basic-ni

|
process-max-time 200

|

interface Serial0O
bandwidth 128

ip address 10.1.20.2 255.255.255.0
no ip directed-broadcast
encapsulation frame-relay
fair-queue 64 256 0

cdp enable

frame-relay interface-dlci 18
frame-relay lmi-type ansi

|

interface BRIO
no ip address
no ip directed-broadcast
encapsulation ppp
dialer pool-member 1

isdn switch-type basic-ni

isdn spidl 51055540000001 5554000
isdn spid2 51055540010001 5554001
ppp authentication chap

|

interface FastEthernetO

ip address 10.2.1.1 255.255.255.0
no ip directed-broadcast

no keepalive

|

interface Async5h

ip unnumbered FastEthernetO

no ip directed-broadcast
encapsulation ppp

async mode dedicated

peer default ip address 10.2.1.200
fair-queue 64 16 0

no cdp enable

ppp authentication pap

|

interface Dialerl

description dialer to Cleveland
ip address 10.1.50.2 255.255.255.0
no ip directed-broadcast
encapsulation ppp

dialer remote-name cleveland
dialer idle-timeout 300

dialer string 5551234

dialer string 5551235

dialer load-threshold 1 either
dialer pool 1

dialer-group 1

ppp authentication chap

ppp multilink

|

interface Dialer2
description dialer to macon



ip address 10.2.2.1 255.255.255.0
no ip directed-broadcast
encapsulation ppp

dialer remote-name macon
dialer idle-timeout 60

dialer fast-idle 10

dialer string 5557000

dialer string 5557001

dialer load-threshold 1 either
dialer pool 1

dialer-group 1

compress stac

ppp authentication chap

ppp multilink

|

ip classless

ip route 0.0.0.0 0.0.0.0 10.1.20.1
ip route 0.0.0.0 0.0.0.0 10.1.50.1 200
ip route 10.2.0.0 255.255.0.0 10.2.2.2

no ip http server
|

dialer-1list 1 protocol ip permit
|

line con 0

transport input none

line aux 0

password cisco

modem InOut

modem autoconfigure discovery
transport input all

stopbits 1

speed 2400

flowcontrol hardware

line vty 0 4

login

|

end

Student Exam 2-Macon Configuration
hostname macon

|

enable password cisco

|

username atlanta password 0 cisco
|

ip subnet-zero

|

isdn switch-type basic-ni

isdn voice-call-failure 0

|

interface Ethernet0

ip address 10.2.3.1 255.255.255.0
no ip directed-broadcast

no keepalive

|

interface Serial0

no ip address

no ip directed-broadcast

shutdown

|

interface BRIO

ip address 10.2.2.2 255.255.255.0
no ip directed-broadcast
encapsulation ppp

dialer map ip 10.2.2.1 name atlanta 5554000



dialer map ip 10.2.2.1 name atlanta 5554001
dialer load-threshold 1 outbound
dialer-group 1

isdn switch-type basic-ni

isdn spidl 51055570000001 5557000

isdn spid2 51055570010001 5557001

compress stac

ppp authentication chap

ppp multilink

|

ip classless

ip route 0.0.0.0 0.0.0.0 10.2.2.1
no ip http server

!

dialer-1list 1 protocol ip permit
|

line con 0

transport input none

line vty 0 4

password cisco

login

|

end
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Switching 25 5L 56

LT TU 485 . VTP, STP. Fash EtherChannel. #4384 . VLAN A% 28R AR,

[5cH Bt ]

4006 X1 3550 X1 2950X3 2924XL X1 G4 X2 M&Lk#T

(@R

(SR ]

VLAN 10 10.0.0.0/24
VLAN 20 192.168.0.0/24
OBVLAN 30 172.16.0.0/24

2950C 2924 XL

& JiLE A switch 957 VLAN 24 VLAN10: 10.0.0.0/24
& E XA switch [ vty J@PE, DL AT G A B,
&  BAHMLINE K-

» 4006:

» 3550:

VTP server. VLAN 10 fil VLAN 20 ] STP #3Z#eHl, VLAN 30 [f] STP £ A #ehl.
I = JE B ) i A VLAN 8] 2 i

TR 3550 DG4 AHEE, I HiEid Fash EtherChannel 55 2950A il 2950B #Hi% .
Ji3 ] backbone fast.

VTP client. VLAN 10 F1 VLAN20 [¥] STP {155 a#4l. VLAN 30 [¥) STP FRAZ # A/l
H VLAN i) 1, 55 4006 () = Z A fi HSRP.

I YELF 5 4006 f) — 2 BEEAH %, Jf Hiliid Fash EtherChannel 5 2950A Al 29508 A
i

Ji3 ] backbone fast.

»  2950A. 2950B:



VTP client,
® HEHAHHLIE T Fash EtherChannel 5 4006. 3550 AHi%. %:4% Fash EtherChannel (1%
F W&
® @il trunk 5 2950C. 2924XL HiZ
® )i M backbone fast>
»  2950C. 2924XL
® VTP client
® {{t VLAN10. VLAN 20 il VLAN 30 &\
® il trunk 5 2950A. 2950B FHi% .
® /T backbone fast. 7F5 2950A. 2950B HHi&:f¥s 11/ ] uplink fast, 755 EHIAH
JE Mo A H port fast.
| @Rt
& TN R B e U dotlgs
& VLAN 10 A& VLAN, " #y% 4 Management, VLAN 20 F1 VLAN 30 #Hl/" VLAN,
AJ 3l 44k userl Fll user2.
& 73550 FLSE vip SIS UG, NN TEE 5 4006 FHERIE I EBEE trunk JE 1, 3550 fgil 5 4006
i, AL H e UUk n-dotlq, I Him AR EE B8k trunk. [AIFEHE, 7 2950 58
vtp FISHG, AN E S 3550 At 2950 AHE i I H trunk JE2E, 2950 fE H 858 ik & .
& IBIRANG, SefE 4006 LICE TS 2950 AHIE ) (%) Fash EtherChannel, 4&J5 4 7E 2950A Al
2950B ML & =111 4006 AHIE ()3 11 /4 Fash EtherChannel ()i, %5 f VK0T 4006 L (AR N 35 11, 75
R fE4E 7 Fash EtherChannel. {H 3550 Fi1 2950 L JUJAATIX AP #7564 3550 LML 4 Fash
EtherChannel, 2950A i1 2950B | [AH Y3 1L 2 AT EC E Fash EtherChannel gL 3550 4/
200MbPS [¥ji4e. H i bF 739815 2950A FI 29508 [rIAH .5 I _EAC % Fash EtherChannel..
& 2024XL BLESE vip JETESSE, EEFLEE © 5 2950A. 29508 AHIZE i3 ) trunk J& 14 .
€ Y STPIIEIA loop J&, 4 block fihtaLifi 1, 78 2924XL |, 4 block ¥y Rk 248 sk 4,
{H7F 2950 [HIANS:, Wil Tt show spanning-tree T4 A GEF HIME L3 1140 T block JR7A .
(S50 E ]
» ===4006 L2===
4006_L2> (enable) sh run
This command shows non-default configurations only.
Use 'show config all' to show both default and non-default configurations.

begin
|

# ***** NON-DEFAULT CONFIGURATION *****
!



#time: Wed Dec 18 2002, 07:14:23
|

#version 7.1(2)

!

!

#system web interface version(s)

|

!

#test

!

#frame distribution method

set port channel all distribution mac both

!

#vip

set vtp domain stu

set vtp passwd cisco

set vlan 1 name default type ethernet mtu 1500 said 100001 state active

set vlan 10 name management type ethernet mtu 1500 said 100010 state active
set vlan 20 name userl type ethernet mtu 1500 said 100020 state active

set vlan 30 name user2 type ethernet mtu 1500 said 100030 state active

set vlan 1002 name fddi-default type fddi mtu 1500 said 101002 state active
set vlan 1004 name fddinet-default type fddinet mtu 1500 said 101004 state activ
e stp ieee

set vlan 1005 name trnet-default type trbrf mtu 1500 said 101005 state active st
p ibm

set vlan 1003 name token-ring-default type trcrf mtu 1500 said 101003 state acti
ve mode srb aremaxhop 7 stemaxhop 7 backupcrf off

|

#ip

set interface sc0 10 10.0.0.1/255.255.255.0 10.0.0.255

set interface slO down

set interface mel down

!

#spantree

#backbonefast

set spantree backbonefast enable
#vlan <Vlanld>
set spantree priority 8192 10
set spantree priority 8192 20
!

#syslog

set logging level cops 2 default



|

#set boot command

set boot config-register 0x2

set boot system flash bootflash:cat4000-k8.7-1-2.bin
set boot system flash bootflash:cat4000.6-1-2.bin
|

#port channel

set port channel 2/1-4 2

set port channel 2/5-8 3

!

#multicast filter

set igmp filter disable

!

#module 1 : 2-port 1000BaseX Supervisor
settrunk 1/1 on dotlq 1-1005

!

#module 2 : 34-port Router Switch Card

settrunk 2/1 on dotlq 1-1005

set spantree portinstancecost 2/3  cost 19999 mst
set spantree portinstancecost 2/4  cost 19999 mst
set spantree portinstancecost 2/5 cost 19999 mst
set spantree portinstancecost 2/6  cost 19999 mst
set spantree portinstancecost 2/7  cost 19999 mst
set spantree portinstancecost 2/8 cost 19999 mst
set spantree portinstancecost 2/9  cost 19999 mst
set spantree portinstancecost 2/10 cost 19999 mst
set spantree portinstancecost 2/11 cost 19999 mst
set spantree portinstancecost 2/12 cost 19999 mst
set spantree portinstancecost 2/13 cost 19999 mst
set spantree portinstancecost 2/14 cost 19999 mst
set spantree portinstancecost 2/15 cost 19999 mst
set spantree portinstancecost 2/16 cost 19999 mst
set spantree portinstancecost 2/17 cost 19999 mst
set spantree portinstancecost 2/18 cost 19999 mst
set spantree portinstancecost 2/19 cost 19999 mst
set spantree portinstancecost 2/20 cost 19999 mst
set spantree portinstancecost 2/21 cost 19999 mst
set spantree portinstancecost 2/22 cost 19999 mst
set spantree portinstancecost 2/23 cost 19999 mst
set spantree portinstancecost 2/24 cost 19999 mst
set spantree portinstancecost 2/25 cost 19999 mst
set spantree portinstancecost 2/26 cost 19999 mst
set spantree portinstancecost 2/27 cost 19999 mst
set spantree portinstancecost 2/28 cost 19999 mst



set spantree portinstancecost 2/29 cost 19999 mst
set spantree portinstancecost 2/30 cost 19999 mst
set spantree portinstancecost 2/31 cost 19999 mst
set spantree portinstancecost 2/32 cost 19999 mst
set spantree portinstancecost 2/33 cost 19999 mst
set spantree portinstancecost 2/34 cost 19999 mst
set port channel 2/3-6 mode on

!

#module 3 empty

!

#module 4 empty

!

#module 5 empty

I

#module 6 empty

end

4006 _L3===
4006_L3#sh run
Building configuration...

Current configuration:
!
version 12.0
no service pad
service timestamps debug uptime
service timestamps log uptime
no service password-encryption
!
hostname 4006 L3
|
]
ip subnet-zero
|
|
]
interface FastEthernetl
no ip address
no ip directed-broadcast

shutdown
!



interface GigabitEthernetl
no ip address
no ip directed-broadcast
shutdown

!

interface GigabitEthernet2
no ip address
no ip directed-broadcast
shutdown

!

interface GigabitEthernet3
no ip address
no ip directed-broadcast
no negotiation auto

!

interface GigabitEthernet3.10
encapsulation dot1Q 10
ip address 10.0.0.7 255.255.255.0
no ip directed-broadcast

|

interface GigabitEthernet3.20
encapsulation dot1Q 20
ip address 192.168.0.7 255.255.255.0
no ip redirects
no ip directed-broadcast
standby 20 priority 200 preempt
standby 20 ip 192.168.0.254

|

interface GigabitEthernet3.30
encapsulation dot1Q 30
ip address 172.16.0.7 255.255.255.0
no ip redirects
no ip directed-broadcast
standby 30 preempt
standby 30 ip 172.16.0.254

|

interface GigabitEthernet4
no ip address
no ip directed-broadcast
no negotiation auto

!

ip classless

!

|



line con 0
transport input none
line aux O
linevty 04
privilege level 0
password cisco
login
I

end

3550#sh run
Building configuration...

Current configuration : 2075 bytes
!
version 12.1
no service pad
service timestamps debug uptime
service timestamps log uptime
no service password-encryption
!
hostname 3550
I
!
ip subnet-zero
!
I
I
spanning-tree portfast default
spanning-tree extend system-id
spanning-tree backbonefast
spanning-tree vlan 30 priority 24576
!
I
I
interface Port-channell
no ip address
!
interface Port-channel2
no ip address
I

interface FastEthernet0/1



no ip address
channel-group 1 mode on

!

interface FastEthernet0/2
no ip address
channel-group 1 mode on

!

interface FastEthernet0/3
no ip address

!

interface FastEthernet0/4
no ip address

!

interface FastEthernet0/5
no ip address

!

interface FastEthernet0/6
no ip address

!

interface FastEthernet0/7
no ip address

!

interface FastEthernet0/8
no ip address

!

interface FastEthernet0/9
no ip address

I

interface FastEthernet0/10
no ip address

I

interface FastEthernet0/11
no ip address

I

interface FastEthernet0/12
no ip address

!

interface FastEthernet0/13
no ip address
channel-group 2 mode on

!

interface FastEthernet0/14
no ip address
channel-group 2 mode on



interface FastEthernet0/15
no ip address

!

interface FastEthernet0/16
no ip address

!

interface FastEthernet0/17
no ip address

!

interface FastEthernet0/18
no ip address

!

interface FastEthernet0/19
no ip address

!

interface FastEthernet0/20
no ip address
channel-group 2 mode on

!

interface FastEthernet0/14
no ip address
channel-group 2 mode on

!

interface FastEthernet0/15
no ip address

!

interface FastEthernet0/16
no ip address

!

interface FastEthernet0/17
no ip address

!

interface FastEthernet0/18
no ip address

!

interface FastEthernet0/19
no ip address

!

interface FastEthernet0/20
no ip address

!

interface FastEthernet0/21
no ip address



interface FastEthernet0/22
no ip address

!

interface FastEthernet0/23
no ip address

!

interface FastEthernet0/24
no ip address

!

interface GigabitEthernet0/1
no ip address

!

interface GigabitEthernet0/2
no ip address

!

interface Vlanl
no ip address
shutdown

!

interface VIan10
ip address 10.0.0.2 255.255.255.0

|

interface VIan20
ip address 192.168.0.2 255.255.255.0
no ip redirects
standby preempt
standby 20 ip 192.168.0.254

|

interface VIan30
ip address 172.16.0.2 255.255.255.0
no ip redirects
standby 30 ip 172.16.0.254
standby 30 priority 200
standby 30 preempt

|

ip classless

ip http server

!

|

|

]

line con 0

linevty 04



privilege level 0
password cisco
login

line vty 515
login

I

end

===20950A fl1 2950B===
2950A#sh run
Building configuration...

Current configuration : 1762 bytes
!
version 12.1
no service pad
service timestamps debug uptime
service timestamps log uptime
no service password-encryption
!
hostname 2950A
|
]
ip subnet-zero
|
]
spanning-tree extend system-id
spanning-tree backbonefast
]
]
interface Port-channell
no ip address
flowcontrol send off
|
]
interface Port-channel2
no ip address
flowcontrol send off
!
interface FastEthernet0/1
no ip address

channel-group 1 mode on
!



interface FastEthernet0/2
no ip address
channel-group 1 mode on

!

interface FastEthernet0/3
no ip address
channel-group 2 mode on

I

interface FastEthernet0/4
no ip address
channel-group 2 mode on

!

interface FastEthernet0/5
no ip address

!

interface FastEthernet0/6
no ip address

!

interface FastEthernet0/7
no ip address

!

interface FastEthernet0/8
no ip address

I

interface FastEthernet0/9
switchport mode trunk
no ip address

!

interface FastEthernet0/10
no ip address

!

interface FastEthernet0/11
no ip address

!

interface FastEthernet0/12
no ip address

!

interface FastEthernet0/13
no ip address

I

interface FastEthernet0/14
no ip address

I

interface FastEthernet0/15



no ip address

I

interface FastEthernet0/16
no ip address

!

interface FastEthernet0/17
no ip address

!

interface FastEthernet0/18
no ip address

I

interface FastEthernet0/19
no ip address

!

interface FastEthernet0/20
no ip address

!

interface FastEthernet0/21
no ip address

I

interface FastEthernet0/22
no ip address

!

interface FastEthernet0/23
no ip address

!

interface FastEthernet0/24
no ip address

I

interface Vlanl
no ip address
no ip route-cache
shutdown

!

interface VIan10
ip address 10.0.0.3 255.255.255.0
no ip route-cache

I

ip default-gateway 10.0.0.1

ip http server

!

!

line con 0

linevty 04



privilege level 0
password cisco
login

line vty 515
login

I

end

===2950C===

2950C(config)#spanning-tree uplinkfast

00:33:31: %SPANTREE_FAST-7-PORT_FWD_UPLINK: VLANO0001 FastEthernet0/9 moved to
Forwarding (UplinkFast).

2950C(config-if)#ip address 10.0.0.6 255.255.255.0

2950C(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 FastEthernet0/2 but will only
have effect when the interface is in a non-trunking mode.

===2024XL===
2924 XL#sh run
Building configuration...

Current configuration:

!

version 12.0

no service pad

service timestamps debug uptime
service timestamps log uptime
no service password-encryption
!

hostname 2924 XL

I

|

|

|



spanning-tree uplinkfast

]

spanning-tree portfast bpduguard

ip subnet-zero

!

!

]

interface FastEthernet0/1
switchport trunk encapsulation dotlq
switchport mode trunk

!

interface FastEthernet0/2

]

interface FastEthernet0/3

!

interface FastEthernet0/4

!

interface FastEthernet0/5

]

interface FastEthernet0/6

!

interface FastEthernet0/7

!

interface FastEthernet0/8

!

interface FastEthernet0/9
switchport trunk encapsulation dotlq
switchport mode trunk

]

interface FastEthernet0/10

!

interface FastEthernet0/11

!

interface FastEthernet0/12

]

interface FastEthernet0/13

!

interface FastEthernet0/14

!

interface FastEthernet0/15

]

interface FastEthernet0/16

!

interface FastEthernet0/17



interface FastEthernet0/18
I

interface FastEthernet0/19
]
interface FastEthernet0/20
]
interface FastEthernet0/21
]
interface FastEthernet0/22
!
interface FastEthernet0/23
!
interface FastEthernet0/24
!
interface VLAN1
no ip directed-broadcast
no ip route-cache
shutdown
!
interface VLAN10
ip address 10.0.0.5 255.255.255.0
no ip directed-broadcast
no ip route-cache
I

ip default-gateway 10.0.0.7
I
line con 0
transport input none
stopbits 1
linevty 04
privilege level 0
password cisco
login
line vty 5 15
login
!
end
[ 45 0%2]
4 HSRP
» ===4006===
4006_L 3#sh standby
GigabitEthernet3.20 - Group 20
Local state is Active, priority 200, may preempt



Hellotime 3 holdtime 10
Next hello sent in 00:00:01.278
Hot standby IP address is 192.168.0.254 configured
Active router is local
Standby router is 192.168.0.2 expires in 00:00:09
Standby virtual mac address is 0000.0c07.ac14
5 state changes, last state change 00:53:05
GigabitEthernet3.30 - Group 30
Local state is Standby, priority 100, may preempt
Hellotime 3 holdtime 10
Next hello sent in 00:00:00.184
Hot standby IP address is 172.16.0.254 configured
Active router is 172.16.0.2 expires in 00:00:07
Standby router is local
Standby virtual mac address is 0000.0c07.acle
10 state changes, last state change 00:35:24
» ====3550===
3550#sh standby
VIan20 - Group 20
Local state is Standby, priority 100
Hellotime 3 sec, holdtime 10 sec
Next hello sent in 1.202
Virtual IP address is 192.168.0.254 configured
Active router is 192.168.0.7, priority 200 expires in 7.772
Standby router is local
4 state changes, last state change 00:13:08
VIan30 - Group 30
Local state is Active, priority 200, may preempt
Hellotime 3 sec, holdtime 10 sec
Next hello sent in 0.958
Virtual IP address is 172.16.0.254 configured
Active router is local
Standby router is 172.16.0.7 expires in 9.276
Virtual mac address is 0000.0c07.acle
2 state changes, last state change 00:13:27
¢ STP
» ===4006===
4006_L2> (enable) sh spantree
VLAN 1
Spanning tree mode PVST+
Spanning tree type ieee
Spanning tree enabled

Designated Root 00-07-0e-cd-4a-00



Designated Root Priority 8192

Designated Root Cost 0

Designated Root Port 1/0

Root Max Age 20sec HelloTime2 sec Forward Delay 15 sec

Bridge ID MAC ADDR 00-07-0e-cd-4a-00
Bridge ID Priority 8192
Bridge Max Age 20 sec  Hello Time 2 sec  Forward Delay 15 sec

Port Vlan Port-State Cost Prio Portfast Channel_id
11 1 forwarding 4 32 disabled 0
1/2 1 not-connected 4 32 disabled 0
2/1 1 forwarding 4 32disabled 0
212 1 forwarding 4 32 disabled 0

2/3-4 1 forwarding 12 32 disabled 802

2/5-6 1 forwarding 12 32 disabled 803

217 1 not-connected 100 32 disabled 0
2/8 1 not-connected 100 32 disabled 0
2/9 1 not-connected 100 32 disabled 0
2/10 1 not-connected 100 32 disabled 0
2/11 1 not-connected 100 32 disabled 0
2/12 1 not-connected 100 32 disabled 0
2/13 1 not-connected 100 32 disabled 0
2/14 1 not-connected 100 32 disabled 0
2/15 1 not-connected 100 32 disabled 0
2/16 1 not-connected 100 32 disabled 0
2/17 1 not-connected 100 32 disabled 0
2/18 1 not-connected 100 32 disabled 0
2/19 1 not-connected 100 32 disabled 0
2/20 1 not-connected 100 32 disabled 0
2/21 1 not-connected 100 32 disabled 0
2/22 1 not-connected 100 32 disabled 0
2/23 1 not-connected 100 32 disabled 0
2/24 1 not-connected 100 32 disabled 0
2/25 1 not-connected 100 32 disabled 0
2/26 1 not-connected 100 32 disabled 0
2127 1 not-connected 100 32 disabled 0
2/28 1 not-connected 100 32 disabled 0
2/29 1 not-connected 100 32 disabled 0
2/30 1 not-connected 100 32 disabled 0
2/31 1 not-connected 100 32 disabled 0
2/32 1 not-connected 100 32 disabled 0
2/33 1 not-connected 100 32 disabled 0



2/34 1 not-connected 100 32 disabled O

4006_L2e> (enable) sh spantree 10

VLAN 10
Spanning tree mode PVST+
Spanning tree type ieee

Spanning tree enabled

Designated Root 00-07-0e-cd-4a-09
Designated Root Priority 8192

Designated Root Cost 0

Designated Root Port 1/0

Root Max Age 20sec  HelloTime2 sec Forward Delay 15 sec

Bridge ID MAC ADDR 00-07-0e-cd-4a-09
Bridge ID Priority 8192
Bridge Max Age 20 sec  Hello Time 2 sec  Forward Delay 15 sec

Port Vlan Port-State Cost Prio Portfast Channel_id
1/1 10  forwarding 4 32 disabled 0
2/1 10  forwarding 4 32 disabled 0
2/3-4 10 forwarding 12 32 disabled 802
2/5-6 10 forwarding 12 32 disabled 803

4006_L2> (enable) sh spantree 20

VLAN 20
Spanning tree mode PVST+
Spanning tree type ieee

Spanning tree enabled

Designated Root 00-07-0e-cd-4a-13
Designated Root Priority 8192

Designated Root Cost 0

Designated Root Port 1/0

Root Max Age 20sec  HelloTime2 sec Forward Delay 15 sec

Bridge ID MAC ADDR 00-07-0e-cd-4a-13
Bridge ID Priority 8192
Bridge Max Age 20 sec  Hello Time 2 sec  Forward Delay 15 sec

Port Vlan Port-State Cost Prio Portfast Channel_id



11
2/1
2/3-4
2/5-6

20  forwarding
20  forwarding
20  forwarding
20  forwarding

4006_L2> (enable) sh spantree 30

VLAN 30

Spanning tree mode
Spanning tree type
Spanning tree enabled

Designated Root
Designated Root Priority
Designated Root Cost
Designated Root Port
Root Max Age 20 sec

Bridge ID MAC ADDR
Bridge ID Priority
Bridge Max Age 20 sec

Port

PVST+
ieee

00-0a-b7-8d-31-00
24606
4
1/1
Hello Time 2 sec

00-07-0e-cd-4a-1d

32768
Hello Time 2 sec

Vlan Port-State

Cost

4 32 disabled 0

4 32 disabled 0
12 32 disabled 802
12 32 disabled 803

113550 [¥) MAC Hifik

Forward Delay 15 sec

Forward Delay 15 sec

Prio Portfast Channel_id

3550#sh spanning-tree

30 forwarding
30 forwarding
30 forwarding
30 forwarding

8192
0007.0ecd.4a00
4
25 (GigabitEthernet0/1)

VLANO0001
Spanning tree enabled protocol ieee
Root ID Priority
Address
Cost
Port
Hello Time

Bridge ID  Priority
Address

4 32 disabled 0

4 32 disabled 0
12 32 disabled 802
12 32 disabled 803

2sec MaxAge 20 sec Forward Delay 15 sec

32769 (priority 32768 sys-id-ext 1)

000a.b78d.3100



Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec
Aging Time 300

Interface Port ID Designated Port ID
Name Prio.Nbr Cost Sts Cost Bridge ID Prio.Nbr
Gi0/1 128.25 4 FWD 0 8192 0007.0ecd.4a00 128.1
Pol 128.65 12 FWD 4 32769 000a.b78d.3100 128.65
P02 128.66 12 FWD 4 32769 000a.b78d.3100 128.66
VLANO0010

Spanning tree enabled protocol ieee

Root ID

Priority 8192

Address 0007.0ecd.4a09 114006 F) MAC Hiuk:
Cost 4
Port 25 (GigabitEthernet0/1)

Hello Time 2sec MaxAge 20sec Forward Delay 15 sec

Bridge ID  Priority 32778 (priority 32768 sys-id-ext 10)

Address 000a.b78d.3100

Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec
Aging Time 300

Interface Port ID Designated Port ID
Name Prio.Nbr Cost Sts Cost Bridge ID Prio.Nbr
Gi0/1 128.25 4 FWD 0 8192 0007.0ecd.4a09 128.1
Pol 128.65 12 FWD 4 32778 000a.b78d.3100 128.65
P02 128.66 12 FWD 4 32778 000a.b78d.3100 128.66
VLANO0020

Spanning tree enabled protocol ieee

Root ID

Priority 8192

Address 0007.0ecd.4al3 114006 (1] MAC i
Cost 4
Port 25 (GigabitEthernet0/1)

Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec

Bridge ID  Priority 32788 (priority 32768 sys-id-ext 20)

Address 000a.b78d.3100

Hello Time 2sec MaxAge 20sec Forward Delay 15 sec
Aging Time 300



Interface Port ID Designated Port ID
Name Prio.Nbr Cost Sts Cost Bridge ID Prio.Nbr
Gio/1 128.25 4 FWD 0 8192 0007.0ecd.4a13 128.1
Pol 128.65 12 FWD 4 32788 000a.b78d.3100 128.65
P02 128.66 12 FWD 4 32788 000a.b78d.3100 128.66
VLANO0030
Spanning tree enabled protocol ieee
Root ID Priority 24606
Address 000a.b78d.3100
This bridge is the root
Hello Time 2sec MaxAge 20sec Forward Delay 15 sec

Bridge ID  Priority
Address
Hello Time
Aging Time 300

000a.b78d.3100

24606 (priority 24576 sys-id-ext 30)

2sec MaxAge 20 sec Forward Delay 15 sec

Interface Port ID Designated Port ID
Name Prio.Nbr Cost Sts Cost Bridge ID Prio.Nbr
Gio0/1 128.25 4 FWD 0 24606 000a.b78d.3100 128.25
Pol 128.65 12 FWD 0 24606 000a.b78d.3100 128.65
P02 128.66 12 FWD 0 24606 000a.b78d.3100 128.66
===2950A., 2950B===
2950Ad#sh spanning-tree
VLANO0001
Spanning tree enabled protocol ieee
Root ID Priority 8192
Address 0007.0ecd.4a00
Cost 12
Port 66 (Port-channel2)
Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec

Bridge ID  Priority
Address
Hello Time
Aging Time 300

000a.f456.3b40

32769 (priority 32768 sys-id-ext 1)

2sec MaxAge 20 sec Forward Delay 15 sec



Interface Port ID Designated Port ID
Name Prio.Nbr Cost Sts Cost Bridge ID Prio.Nbr
Fa0/9 128.9 19 FWD 12 32769 000a.f456.3b40 128.9
Fa0/17 128.17 19 FWD 12 32769 000a.f456.3b40 128.17
Pol 128.65 12 BLK 4 32769 000a.b78d.3100 128.65
Po2 128.66 12 FWD 0 8192 0007.0ecd.4a00 131.34
VLANO0010
Spanning tree enabled protocol ieee
Root ID Priority 8192
Address 0007.0ecd.4a09 114006 1¥] MAC Hihil:
Cost 12
Port 66 (Port-channel2)
Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec
Bridge ID  Priority 32778 (priority 32768 sys-id-ext 10)
Address 000a.f456.3b40 113550 1¥] MAC Hiuhil:
Hello Time 2sec MaxAge 20sec Forward Delay 15 sec
Aging Time 300
Interface Port ID Designated Port ID
Name Prio.Nbr Cost Sts Cost Bridge ID Prio.Nbr
Fa0/9 128.9 19 FWD 12 32778 000a.f456.3b40 128.9
Fa0/17 128.17 19 FWD 12 32778 000a.f456.3b40 128.17
Pol 128.65 12 BLK 4 32778 000a.b78d.3100 128.65
Po2 128.66 12 FWD 0 8192 0007.0ecd.4a09 131.34
VLANO0020

Spanning tree enabled protocol ieee
Root ID Priority 8192
Address 0007.0ecd.4al3
Cost 12
Port 66 (Port-channel2)
Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec

Bridge ID  Priority 32788 (priority 32768 sys-id-ext 20)
Address 000a.f456.3b40
Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec
Aging Time 300



Interface Port ID Designated Port ID
Name Prio.Nbr Cost Sts Cost Bridge ID Prio.Nbr
Fa0/9 128.9 19 FWD 12 32788 000a.f456.3b40 128.9
Fa0/17 128.17 19 FWD 12 32788 000a.f456.3b40 128.17
Pol 128.65 12 BLK 4 32788 000a.b78d.3100 128.65
P02 128.66 12 FWD 0 8192 0007.0ecd.4a13 131.34
VLANO0030

Spanning tree enabled protocol ieee

Root ID

Bridge ID  Priority

Priority 24606

Address 000a.b78d.3100

Cost 12

Port 65 (Port-channell)

Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec

32798 (priority 32768 sys-id-ext 30)

Address 000a.f456.3b40

Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec
Aging Time 300

Interface Port ID Designated Port ID
Name Prio.Nbr Cost Sts Cost Bridge ID Prio.Nbr
Fa0/9 128.9 19 FWD 12 32798 000a.f456.3b40 128.9
Fa0/17 128.17 19 FWD 12 32798 000a.f456.3b40 128.17
Pol 128.65 12 FWD 0 24606 000a.b78d.3100 128.65
P02 128.66 12 BLK 4 32768 0007.0ecd.4ald 131.34
2924 XL#sh spanning-tree brief
VLAN1
Spanning tree enabled protocol IEEE
ROOT ID Priority 8192
Address 0007.0ecd.4a00
Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec

Bridge ID  Priority 49152
Address 0007.0ef8.01c0
Hello Time

2sec MaxAge 20 sec Forward Delay 15 sec



Port Designated
Name Port ID Prio Cost Sts  Cost  Bridge ID Port ID
Fa0/1 128.13 128 3019 FWD 12 000a.f456.3b40 128.9
Fa0/2 128.14 128 3019BLK 3031 0007.0ef8.01c0 128.14
Fa0/3 128.15 128 3019BLK 3031 0007.0ef8.01c0 128.15
Fa0/4 128.16 128 3019BLK 3031 0007.0ef8.01c0 128.16
Fa0/5 128.17 128 3019BLK 3031 0007.0ef8.01c0 128.17
Fa0/6 128.18 128 3019BLK 3031 0007.0ef8.01c0 128.18
Fa0/7 128.19 128 3019BLK 3031 0007.0ef8.01c0 128.19
Fa0/8  128.20 128 3019BLK 3031 0007.0ef8.01c0 128.20
Fa0/9 12822 128 3019BLK 12 000a.f456.cf00 128.9
Fa0/10 128.23 128 3019BLK 3031 0007.0ef8.01c0 128.23
Port Designated
Name Port ID Prio Cost Sts  Cost  Bridge ID Port ID
Fa0/11 128.24 128 3019BLK 3031 0007.0ef8.01c0 128.24
Fa0/12 128.25 128 3019BLK 3031 0007.0ef8.01c0 128.25
Fa0/13 128.26 128 3019BLK 3031 0007.0ef8.01c0 128.26
Fa0/14 128.27 128 3019BLK 3031 0007.0ef8.01c0 128.27
Fa0/15 128.28 128 3019BLK 3031 0007.0ef8.01c0 128.28
Fa0/16 128.29 128 3019BLK 3031 0007.0ef8.01c0 128.29
Fa0/17 128.31 128 3019BLK 3031 0007.0ef8.01c0 128.31
Fa0/18 128.32 128 3019BLK 3031 0007.0ef8.01c0 128.32
Fa0/19 128.33 128 3019BLK 3031 0007.0ef8.01c0 128.33
Fa0/20 128.34 128 3019BLK 3031 0007.0ef8.01c0 128.34
Fa0/21 128.35 128 3019BLK 3031 0007.0ef8.01c0 128.35
Port Designated
Name Port ID Prio Cost Sts  Cost  Bridge ID Port ID
Fa0/22 128.36 128 3019BLK 3031 0007.0ef8.01c0 128.36
Fa0/23 128.37 128 3019BLK 3031 0007.0ef8.01c0 128.37
Fa0/24 128.38 128 3019BLK 3031 0007.0ef8.01c0 128.38
VLAN10
Spanning tree enabled protocol IEEE
ROOT ID Priority 8192
Address 0007.0ecd.4a09
Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec

Bridge ID  Priority 49152
Address 0007.0ef8.01c1
Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec
Port Designated



Name Port ID Prio Cost Sts  Cost Bridge ID Port ID

Fa0O/1  128.13 128 3019FWD 12 000a.f456.3b40 128.9
Fa0/9 128.22 128 3019 FWD 3031 0007.0ef8.01cl 128.22

VLAN20
Spanning tree enabled protocol IEEE
ROOT ID Priority 8192
Address 0007.0ecd.4al3
Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec

Bridge ID  Priority 49152
Address 0007.0ef8.01c2
Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec
Port Designated
Name Port ID Prio Cost Sts  Cost  Bridge ID Port ID

Fa0O/1  128.13 128 3019FWD 12 000a.f456.3b40 128.9
Fa0/9 12822 128 3019 FWD 3031 0007.0ef8.01c2 128.22

VLAN30
Spanning tree enabled protocol IEEE
ROOQOT ID Priority 24606
Address 000a.b78d.3100
Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec

Bridge ID  Priority 49152
Address 0007.0ef8.01c3
Hello Time 2sec MaxAge 20 sec Forward Delay 15 sec
Port Designated
Name Port ID Prio Cost Sts  Cost  Bridge ID Port ID

Fa0O/1  128.13 128 3019FWD 12 000a.f456.3b40 128.9
Fa0/9 12822 128 3019 FWD 3031 0007.0ef8.01c3 128.22

¢ VTP
» ===4006===

4006_L3> (enable) sh vtp statistics
VTP statistics:
summary advts received 25
subset advts received 0
request advts received 0
summary advts transmitted 13



subset advts transmitted 5

request advts transmitted 0
No of config revision errors 0
No of config digest errors 0

VTP pruning statistics:

Trunk Join Transmitted Join Received Summary advts received from GVRP PDU
non-pruning-capable device Received

1/1 0 0 0 0
2/1 0 0 0 0
2/3 0 0 0 0
2/4 0 0 0 0
2/5 0 0 0 0
2/6 0 0 0 0

4006_L.3> (enable) sh vtp domain
Domain Name Domain Index VTP Version Local Mode Password

stu 1 2 server configured

Vlan-count Max-vlan-storage Config Revision Notifications

8 1023 3 disabled

Last Updater V2 Mode Pruning PruneEligible on Vlans

0.0.0.0 disabled disabled 2-1000
===3550===

3550#sh vtp status

VTP Version 12
Configuration Revision 3
Maximum VLANSs supported locally : 1005
Number of existing VLANSs .8

VTP Operating Mode : Client
VTP Domain Name s stu

VTP Pruning Mode : Disabled



VTP V2 Mode : Disabled

VTP Traps Generation : Disabled

MD?5 digest : 0x26 0x79 0x59 0x5F 0x86 0x5C 0x4D 0x6C
Configuration last modified by 0.0.0.0 at 12-16-02 05:26:03

3550#debug sw-vlan vtp event

vtp events debugging is on

3550#

00:21:06: VTP LOG RUNTIME: Summary packet received, domain = stu, rev = 3, followers =0

00:21:06: VTP LOG RUNTIME: Summary packet rev 3 equal to domain stu rev 3

00:21:07: VTP LOG RUNTIME: Transmit vtp summary, domain stu, rev 3, followers 0
MDS5 digest calculated = 26 79 59 5F 86 5C 4D 6C 86 EC ED B1 9F DF AD 79

00:21:37: VTP LOG RUNTIME: Transmit vtp summary, domain stu, rev 3, followers 0
MDS5 digest calculated = 26 79 59 5F 86 5C 4D 6C 86 EC ED B1 9F DF AD 79

35504
00:26:12: VTP LOG RUNTIME: Summary packet received, domain = stu, rev = 3, followers =0

00:26:12: VTP LOG RUNTIME: Summary packet rev 3 equal to domain stu rev 3
00:26:12: VTP LOG RUNTIME: Summary packet received, domain = stu, rev = 3, followers =0
00:26:12: VTP LOG RUNTIME: Summary packet rev 3 equal to domain stu rev 3

===2950A., 2950B===
2950Ad#sh vtp status

VTP Version 12

Configuration Revision 3

Maximum VLANSs supported locally : 64

Number of existing VLANSs : 8

VTP Operating Mode : Client

VTP Domain Name s stu

VTP Pruning Mode : Disabled

VTP V2 Mode : Disabled

VTP Traps Generation : Disabled

MD?5 digest : 0x26 0x79 0x59 0x5F 0x86 0x5C 0x4D 0x6C

Configuration last modified by 0.0.0.0 at 12-16-02 05:26:03

===2024XL===
2924 XL#sh vtp status



VTP Version 12

Configuration Revision 3

Maximum VLANSs supported locally : 68

Number of existing VLANSs .8

VTP Operating Mode : Client

VTP Domain Name s stu

VTP Pruning Mode : Disabled

VTP V2 Mode : Disabled

VTP Traps Generation : Disabled

MD?5 digest : 0x26 0x79 0x59 0x5F 0x86 0x5C 0x4D 0x6C

Configuration last modified by 0.0.0.0 at 12-16-02 05:26:03

€ Fash EtherChannel

4006_L2> (enable) sh port channel
Port Status Channel Admin Ch
Mode Group Id
2/3 connected on 802
2/4 connected on 802
2/5 connected on 3 803
2/6 connected on 3 803
Port Device-ID Port-1D
2/3  2950A FastEthernet0/3
2/4  2950A FastEthernet0/4
2/5 2950B FastEthernet0/3
2/6 2950B FastEthernet0/4

3550#sh int port-channel 1
Port-channell is up, line protocol is up

Platform

cisco WS-C2950-24
cisco WS-C2950-24

cisco WS-C2950-24
cisco WS-C2950-24

Hardware is EtherChannel, address is 000a.b78d.3101 (bia 000a.b78d.3101)
MTU 1500 bytes, BW 200000 Kbit, DLY 100 usec,
reliability 255/255, txload 1/255, rxload 1/255

Encapsulation ARPA, loopback not set
Full-duplex, 100Mb/s



input flow-control is off, output flow-control is off
Members in this channel: Fa0/1 Fa0/2
ARP type: ARPA, ARP Timeout 04:00:00
Last input 00:04:39, output 00:00:01, 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: fifo
Output queue :0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
338 packets input, 34324 bytes, 0 no buffer
Received 160 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored
0 watchdog, 160 multicast, O pause input
0 input packets with dribble condition detected
3664 packets output, 266323 bytes, 0 underruns
0 output errors, 0 collisions, 1 interface resets
0 babbles, 0 late collision, 0 deferred
0 lost carrier, 0 no carrier, 0 PAUSE output
0 output buffer failures, 0 output buffers swapped out

3550#sh int port-channel 2 trunk

Port Mode Encapsulation  Status Native vlan
Po2 desirable n-802.1q trunking 1

Port Vlans allowed on trunk

P02 1-4094

Port Vlans allowed and active in management domain

P02 1,10,20,30

Port Vlans in spanning tree forwarding state and not pruned

P02 1,10,20,30

===2950A., 2950B===
2950Ad#sh int port-channel 1
Port-channell is up, line protocol is up
Hardware is EtherChannel, address is 000a.f456.3b42 (bia 000a.f456.3b42)
MTU 1500 bytes, BW 200000 Kbit, DLY 1000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ARPA, loopback not set
Full-duplex, 100Mb/s



input flow-control is off, output flow-control is off
Members in this channel: Fa0/1 Fa0/2
ARP type: ARPA, ARP Timeout 04:00:00
Last input 00:00:00, output 00:14:27, 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: fifo
Output queue :0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec

11233 packets input, 810759 bytes, 0 no buffer
Received 10693 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored

0 watchdog, 10681 multicast, 0 pause input

0 input packets with dribble condition detected

888 packets output, 91596 bytes, 0 underruns

0 output errors, 0 collisions, 1 interface resets

0 babbles, 0 late collision, 0 deferred

0 lost carrier, 0 no carrier, 0 PAUSE output

0 output buffer failures, 0 output buffers swapped out

2950Ad#sh int port-channel 2 trunk

Port
Po2

Port
Po2

Port
Po2

Port
Po2

Mode Encapsulation  Status Native vlan
desirable 802.1q trunking 1

Vlans allowed on trunk
1-4094

Vlans allowed and active in management domain
1,10,20,30

Vlans in spanning tree forwarding state and not pruned
1,10,20

CLI-Based Commands

Enable Spanning Tree (Enabled by default)
Switch> (enable) set spantree enable [all| mod/num]

Other Configuration Commands
Root Bridge



Switch> (enable) set spantree root [secondary] [vlan-list] [dia
diameter] [hello hellotime] (Reduces default priority of 32,768 to 8,192)

Bridge Priority
Switch> (enable) set spantree priority priority vlan (Lower wins, Priority
default = 32,768)

Port Cost
Switch> (enable) set spantree portcost mod/num cost (Lower wins)
Switch> (enable) set spantree portvlancost mod/num [cost

cost] [vlanlist]

Port Priority
Switch> (enable) set spantree portpri mod/num cost (Lower wins, Priority default
=32, range 0-63)

Switch> (enable) set spantree portvlanpri mod/num priority vlan-1list

Backbone Fast
Switch>(enable) set spantree backbonefast [enable | disable]

I0S-Based Commands CLI-Based Commands
Enable Spanning Tree (Enabled by default)
Switch (config) #spantree vlan-1ist (Enabled by default)

Other Configuration Commands

Root Bridge
Switch(config)#spanning-tree vlan vlan-id root [primary|]secondary]

Bridge Priority

Switch(config) #spanning-tree [vlan vlanlist] priority prty

Port Cost

cspanning-tree [vlan vlan-list] cost cost

Port Priority
Switch(config-if) #spanning-tree [vlan vlan-1list] port-priority

port-priority

Backbone Fast
Switch(config)#spanning-tree backbonefast

Uplink Fast
Switch(config)#spanning-tree uplinkfast [max-update-rate pkts- per-second]



>

Port Fast
Switch(config-if)# spanning-tree portfast [trunk]
VTP:
CLI-Based Commands
Switch> (enable) set vtp [domain <name>] [mode <mode>] [passwd
<passwd>] [pruning <enable|disable>] [v2 <enable|disables]
(mode = client|server|transparent |off
Use passwd '0' to clear vtp password)
Switch> (enable)set vtp pruneeligible <vlanss
(vlians = 2..1000
An example of vlans is 2-10,1000)
I0S-Based Commands CLI-Based Commands
Switch(vlan)#vtp [domain <name>] [mode <mode>] [password <passwords]

[pruning] [v2]

Fash EtherChannel:
CLI-Based Commands
Switch> (enable) set port channel <mod/port> [admin_group]
Switch> (enable) set port channel <mod/port> mode <on|off|desirable|auto>
[silent|non-silent]
I0S-Based Commands CLI-Based Commands
Switch(config-if)#channel-group <channel-group-number> mode <auto | desirable | on>

HSRP:

Switch (config) #standby [group-number] ip [ip-address [secondary]]

(
Switch (config) #standby [group-number] priority priority [preempt [delay delay]]
Switch (config) #standby [group-number] authentication string
4006 1 WAL VLAN J 453 TP

Switch<enable>#tset interface scO [vlan] [ip addr [netmask [broadcast]]]

Switch<enable>#tset interface scO [vlan] [ip addr/netmask [broadcast]]



VLSM AND IP unnumbered SEZi X

Partl:VLSM
SE H -
A5 F PR R AS [ P % FH O RE S, RIPVL R RIPV2 SKICE VLSM, A D fg.
SERIRb:
HUB2  department2
R1601
PPP
192.168.1.64/26
R1720 R2514/1703
w 192.168.1.0/26 Eth
y——
I
HUB1 departmentl

LR A A

—) BLE AL EE VLSM 13 RIP version 1

eSS s, a0 RIPvL. — M nT DA 28 K1) 731, e A I 24 v o B (1) 7 oK o
Eetn—ANA A3 —A C M4 192.168.1.0, —3A5 254 Al k. AR WEH 2 A58
11, 254 HUBL Al HUB2 .

KA RIP version 1 ASCHRF VLSM, 7R B R (I, M BUE Bh S 7 R, Br
DAFRATT 23 BC (1) W9 286 R/ WAZ A5G, IXFE RIP PS4 RIS B -1 9 AL ) W R o aod ok
EH SR S R B 1 RS . AT AR A 192.168.1.0 73k 4 BL, Al 2
192.168.1.0/26—192.168.1.1-192.168.1.62(fit departmentl 14 J1])
192.168.1.64/26—192.168.1.65-192.168.1.126 (1 Jy H 111 [ B
192.168.1.128/26—192.168.1.129-192.168.1.190 (it department2 1 J1])
192.168.1.192/26—192.168.1.193-192.168.1.254 (4 Jy £ [T ® B

Sy BCL 1 ip HuhE R RS, IR 3 rip PR
fic & rip Pl &4 .
router#config t
router(config)#router rip
router(config-router)#network 192.168.1.0

BCE UF )51, H show ip protocol 2 IEAT HIPMI AN N % . 5 H show ip route 2 i HH 38 :
R1602#show ip route
192.168.1.0/26 is subnetted, 4 subnets



192.168.1.64 [120/1] via 192.168.1.129, 00:00:07, Serial0
192.168.1.0 [120/1] via 192.168.1.254, 00:00:01, Ethernet0
192.168.1.192 is directly connected, Ethernet0
192.168.1.128 is directly connected, Serial0

O 0O X X

H debug ip rip ZE % 1 HUHHE E .
F uall Cundebug all) #iy4 <8 debug.

. llé\élﬂﬂ::
FEA W LGIBAT IEH, AEEN] TP 4% 0T i i 5 9 B 192.168.1.64/26 1 192.168.1.192/26 457
S RPN 1P kb, ABA e iR T 60 A 1P MR IR PR T .

=) FeESCRE VLSM L RIP version 2

FEFEN R TR BB AT O R TR ip Mk, (EECE TR T 62 ANk, H TSk
A, IRFRT 60 ANHbtik . FRAFRAT AT LU I G Y ip/mask 1 REREBE I ip B . R
192.168.1.0/30—192.168.1.1-192.168.1.2 (1F K & LT B
192.168.1.4/30—192.168.1.5-192.168.1.6 (1F Ky & LT B
192.168.1.64/26—192.168.1.65-192.168.1.126 (JL45 62 4™ IP fit department2 1 1)
192.168.1.128/25—192.168.1.129-192.168.1.254 (345 126 4™ IP {}: departmentl {iti )
THIR T

HUB2  department2

Eth 192.168.1.64/2 Eth
y——
I
HUB1 departmentl

I E 4 IPIMASK J5, ] debug ip rip A5 4t 5 {5 A -

00:50:09: RIP: sending v1 update to 255.255.255.255 via Ethernet0 (192.168.1.129

) - suppressing null update

00:50:09: RIP: sending v1 update to 255.255.255.255 via Serial0 (192.168.1.5) -

suppressing null update

XD rip versionl HAEIERL A L MASK KA T 31 1R B b SRS S 5~ R R/,
RRIE CAH G RN B, T S5 SR AT o T A AN e H 2 8 2 AN 21 i ey B
BRI

W% 4 RIPV2 PRSCHF VLSM. HAKRCE



router#config t
router(config)#router rip
router(config)#version 2

BLE UF )51, H show ip protocol A A& AT M AN N 2. F5H show ip route A1 7& 4%
&
R1602#show ip route

192.168.1.0/24 is variably subnetted, 4 subnets, 3 masks
R 192.168.1.64/26 [120/1] via 192.168.1.6, 00:00:22, Serial0
R 192.168.1.0/30 [120/1] via 192.168.1.254, 00:00:17, Ethernet0
C 192.168.1.4/30 is directly connected, Serial0
C 192.168.1.128/25 is directly connected, Ethernet0
R1602#
AR RS, MBUE ST MRS S . H debug ip rip & B HEHE .
® 4.
AW EIBATIE T, BT R 4% mi ) RUBE B W B b AT T AR KRS R4, A Y B
192.168.1.0/30 #1 192.168.1.4/30 ) IP Hiuhl—NHSBAT B IR %, IX PRl AL B TR A 1P BE U545 2
TH BRI

=) BoE A9
RIPV2 WX RE E S HA0 %t Wi B AE 2514/1703 1 H 4T 1H3%E8:— 4 % 2% RouterISP, Jid & &
ITEI M BE Ay 192.168.8.0/24, T84 1F RouterISP _LRg A 2 th & 4 -

R 192.168.1.0/24 [120/1] via 192.168.3.1, 00:00:01, Serial0
C 192.168.8.0/24 is directly connected, Serial0

B A AR R s LR T LA, RARCE
router(config)#router rip
router(config)#no auto-summary

ALLEF RN

192.168.1.0/24 is variably subnetted, 5 subnets, 4 masks
192.168.1.64/26 [120/2] via 192.168.8.1, 00:00:04, Serial0
192.168.1.0/30 [120/2] via 192.168.8.1, 00:00:04, Serial0
192.168.1.4/30 [120/2] via 192.168.8.1, 00:00:04, Serial0
192.168.1.128/25 [120/1] via 192.168.8.1, 00:00:04, Serial0
AR LA AR 1 ETFBh SRS — kit h, FAARCE
router(config)#int sO
router(config-if)#ip summary-address rip 192.168.1.0 255.255.255.248
{8 192.168.1.0/30 1 192.168.1.4/30 P BER &4 192.168.1.0/29 M Bt. H ) &R N -
RouterISP#show ip route
192.168.1.0/24 is variably subnetted, 3 subnets, 3 masks

O XU U X



R 192.168.1.64/26 [120/2] via 192.168.8.1, 00:00:00, Serial0
R 192.168.1.0/29 [120/2] via 192.168.8.1, 00:00:00, Serial0

R 192.168.1.128/25 [120/1] via 192.168.8.1, 00:00:00, Serial0
C 192.168.8.0/24 is directly connected, Serial0

Part2:1P unnumbered

LI H
42 ip unnumbered iy 4 LUK iy A& VG .
R FICE TSRS TP Mol pf SO R T M4 S5 )
L B e B ATH L, JF HoR gt — 4k ol 31 R B B
2. LEZ) SRR P S AT TP HukE R SR 1 M S T R A 2
2, A MK EER 7RIS . B0, A8 120 S 90 B 1% 9 s 1) g 0o 2 L1 st ik g 1
BA PRI G> T WA [F] = 2R 455

SRR
FO
SO SO FO
— —
Router A Router B
SHAR:

h T I UETE SR R A, BT TR 4 J LA CBCES 1P unnumbered. 56, FRAT
SEXT i A AT — SR AR

Router A#config t

Router A(config)#interface Serial0/0

Router A(config-if)#ip unnumbered FastEthernet0/0

Router A(config-if)#clockrate 56000

Router A(config-if)#no shut

Router A(config)#router rip

Router B#config t

Router B(config)#interface Serial0/0

Router B(config-if)#ip unnumbered FastEthernet0/0
Router B(config-if)#clock rate 56000

Router B(config-if)#no shut

Router B(config)#router rip

F 1. F—ANERME, FEHFHER T MY
Router A#config t

Router A(config)# interface FastEthernet0/0

Router A(config-if)# ip address 172.16.1.1 255.255.255.0
Router A(config-if)#no shut

Router A(config)#router rip



Router A(config)#network 172.16.0.0

Router B#config t

Router B(config)# interface FastEthernet0/0

Router Bonfig-if)# ip address 172.16.2.1 255.255.255.0
Router Beonfig-if)#no shut

Router A(config)#router rip

Router A(config)#network 172.16.0.0

F 2. BAEBR ST WRARF ERM L%

Router A#config t

Router A(config)# interface FastEthernet0/0

Router A(config-if)# ip address 172.16.1.1 255.255.0.0
Router A(config-if)#no shut

Router A(config)#router rip

Router A(config)#network 172.16.0.0

Router B#config t

Router B(config)# interface FastEthernet0/0

Router Bonfig-if)# ip address 192.168.1.1 255.255.255.0
Router Bconfig-if)#no shut

Router A(config)#router rip

Router A(config)#network 192.168.1.0

f#FH show ip route & K HE
debug ip rip events &F B HKEHEE
H ping iy &R W 4% 1% 58 P
debug ip icmp BEHIFE QKRB



NAT 3246 —

—. REB

SIS 1F) H IRl o i I NAT LLAAT R NAT 8428 k2% m), k2% 51t
NAT (1) TAE R B RN, 42 NAT E thias LIORCE 77k, X NAT ZE W45 E IR
A R T fi#

=. R 417

NAT B & A (15 H 2

ip nat {inside|outside}: £ ML & i 2 o ATE 2 D— AN AT — AN 1 3 H NAT .

ip nat inside source static local-ip global-ip: 4= JRIfCE v 2. FEXT P 8 = 3 s k5 H
AHHEE I, F i 2 AT bk e X

access-list access-list-number {permit|deny} local-ip-address: i F 1% A PN 355 M 45 5

—ANBREN 1P U 45 HIR .

ip nat pool pool-name start-ip end-ip netmask netmask [type rotary]: 1 iZ 4 4 N &8
W4 52 > NAT Mk

ip nat inside source list access-list-number pool pool-name [overload]: i H %2 & X
Vi #7135 NAT P E84 e ikt (] R e

ip nat outside source list access-list-number pool pool-name [overload]: 1 F 1%y & & X
i HIFR 5 NAT SRRkt [a] o o

ip nat inside destination list access-list-number pool pool-name: i Fi% iy &5 X Vi in) #
514 15 g NAT ikt 2 8] R s

show ip nat translations: {27~ ATA7LEN] NAT 405 5

show ip nat statistics: #r& NAT (K115 B

show ip nat translations verbose: i/ i A74E 1) NAT 4 K745 &

debug ip nat: JRER NAT $5:4E, 7R ARl 4 e (1) B £

Clear ip nat translations *: Il NAT B2 3 BT N 2.

(—)  H NAT #HAg X bt %% [H] -



0, 192.1R%.1.1/24

=0, 192.162.1.2f24

Rouderd

0, 10.1.1.10424

th
-
HI3T_1 = 10.1.1.0n =7
HOST 2 HIE

P e s b EiE Dt A1 =) s H A E 4 e ik
10.1.1.1 202.116.78.1 202.116.64.1 10.1.1.1

1. FUEMISERSEEESH, RouterA L ik M =l Huhk (1) #% t, RouterB [T
NS PEN g oBe b W) = 35 AR S S SEPRE | Bt i iU
1) RouterA [FIHLE :
Router-A#config t
Router-A(config)#ip route 202.116.64.0 255.255.255.0 192.168.1.2
2) RouterB [HJHC & :
Router-B#config
Router-B(config)#ip route 202.116.78.0 255.255.255.0 192.168.1.1
2. HI NAT s k=)«
1) FEARRE: .
Router-A#config t
Router-A(config)# ip nat pool CISCO 202.116.78.1 202.116.78.254 netmask
255.255.255.0
Router-A(config)# ip nat pool ZSU 202.116.64.1 202.116.64.254 netmask
255.255.255.0
Router-A(config)# access-list 1 permit 10.1.1.0 0.0.0.255
Router-A(config)#ip nat inside source list 1 pool CISCO
Router-A(config)#ip nat outside source list 1 pool ZSU
Router-A(config)#int e0
Router-A(config-if)#ip nat inside
Router-A(config-if)#int sO
Router-A(config-if)#ip nat outside
2) A NAT Feffosy k= 1) (e & -
Router-A#show ip nat translations



Router-A#show ip nat statistics

Router-A#show ip nat translations verbose

Router-A#debug ip nat

3) K NAT #4548 ik 2= )

1. £ Host_1 I ping RouterB ff] sO, % 7 Py i i itk 10.1.1.1 5 &84 )
Hihl 202.116.78.1 2 ] WS, T 44 A show ip nat translations 775 BRSSO
%, 1] {8 1] debug ip nat 25 7 Wb i 75

2. fF Host_2 I ping W4 Rilbhl 202.116.78.1, 0] & 37 4k 4 Ja Mo bk
10.1.1.1, 4 Rtk 202.116.64.1 TPy 54 =y kil 202.116.78.1 2 [#] 1)
WS, WA show ip nat translations 71 7 WUf OC &R, il debug ip nat
el SHpuN i

(=) TCP Iy

=0, 192.16%.1. 124 HILC
Bouderh

0, 10.1.1.10/24
Fth

1. 7E RouterB [RLE —4c Bk 4 bk 1 F S B o R ART EE . 58
fic & J5 1 Fl show ip route,show interface,show running-configuration 77 % i
E I IERE.
Router-B(config)#ip route 10.1.1.0 255.255.255.0 192.168.1.1

Router-A(config) #ip route 192.168.2.0 255.255.255.0 192.168.1.2



. TCP fn# 41 .

Hostl
10.1.1.2

RouterA

Host2
10.1.1.3

10.1.11

M UL 4t bk
10.1.1.4

¥ 10.1.1.1 F110.1.1.2 73 A A M9 & A IR WWW RS54 EAT I 3L RN
e AL 10.1.1.4.
1) 7F RouterA LJiL'E TCP 725341 .
ZH“ type rotaty™ fE iZHhE L B — NMIEFA L, 3 WA BEREAT D B AT
FEAR A2
Router-A#config t
Router-A(config)# ip nat pool CISCO 10.1.1.2 10.1.1.3 netmask 255.255.255.0
type rotary
Router-A(config)# access-list 1 permit 10.1.1.4 0.0.0.0
Router-A(config)#ip nat inside destination list 1 pool CISCO
Router-A(config)#int e0
Router-A(config-if)#ip nat inside
Router-A(config-if)#int sO
Router-A(config-if)#ip nat outside

)KL TCP f k3
£ 10.1.1.1 A1 10.1.1.2 P &5 Bl 55 4 LRI PWS R ATAS IR 194 5T, £ A0
W — & BN LV R e B IE http://10.1.1.4, NAT % i ds4%
BN BIEG R R B IRSS A, RATATLUE S|, EHURRR TN M &
553 BRI FE .
Router-A#show ip nat tra
Pro Inside global  Inside local ~ Outside local  Outside global
tcp 10.1.2.4:80 10.1.2.2:80 192.168.2.2:1038  192.168.2.2:1038
tcp 10.1.2.4:80 10.1.2.3:80 192.168.2.2:1039  192.168.2.2:1039



P AF L H I (HSRP) 256

(L% H )
BRI HEYR HSRP JEARL S, MEE HSRP KA S E, 7EbIEmt FHf#E HSRP T ik
(=286 H ]
1. B&%

A, O TG SEEAE R — 7 M AT eIl A LB R s 1 R S 2T S, X
207 WA R R LR G, AT B AN [R] 10 19 6 (% %) VD H 1o £ Windows R&EH, ft
VFENEZ A MO, DN LR . BHURShEEL ARP PRSGIRAGHE — MK
(11 MAC Htahit, S5 LAy 8 0. (HIE, AERCEE T OL Mz thds kAL, BHUFRCH
REJENTEIX NG DL, SHANE B LLEHE 5 — DN WRATE N B s MG, BRI iz
17 ARP 3R 8 LR B 1R i TR AR, 3R T AEASRA e DAL R,
VA — B (0] A AN ZE 2 S ) R JE RN, JAT A BE eI e R S
EESRETSNNEEUIRAS 2 STEvE SarR st DS Q£ V) 3 Es ) T AT WE EES N £ Y o
H 8 FRUREE 7 A A2 i e 8 2 TR) 2 S8 e IR IRERE T IR UL, MIORUGZ R 2 1), ATt fii 4k
T I EC R . HSRP IE 2k T IR ) S AR BE v H ok ) — ol gt e L3R T L) 5 725

2. HSRP #iA&

IEFHL B P H 0l A B REAE I 45 Y BRI T 100 %6 I Bt 4% A ey, R ORAIE
TER% s ML S LR, 4RBERAE s h s B A S %, e A3l L& i #

XTI —A R HOL D B bR A R SR o 1 190 P PR S AL A2 i HOA B 48 A DA 4 I DG 3 1)
LR IEHAR, AN 30 T HSRP (¥ 5% Hh 2 1k 35 4ok 0 2912 KB40 % e 2% 1 A (0 0T 41 DX et
AL A o T R IR AU Hh 2R I A G IR 2 B th 2R A Active IRES, e —ANER
ZA g aE R Standby IRZS. 4 Active i f#s a4, Standby 2% fh#sif i 5 Active % i
A5 A ERITII 38 K H shHUER JFOR 6 th 2%, K B 578k Active, 4R 61 57 R E BRI
B A B o R T A AR, X Ok UL, IXRR 4 (AR AL B B, JRRI AT DL E—Ff.

(@ 5R7EY |
SEIS PR, F M ETZRE 0k 192.168.:

>
s02.2 SO 2.~
LoopbackO
4.1 s03.2

e
s13.1 Ufo 13

RTB

1.4

Gateway: 1.1



1700 AL LHER s 3 &, THL—6 A Windows BIE RS, WL S AT T

(KPR

1.

P LRI g SR AN, BB AR 1P Hudik AR AR, [N AR =AM e R H S 5
RIP 3%

TN ERCE A, 250 192.168.1.2 Al 192.168.1.3. fEFHL L ping RTC 1
loopback0 Hutik, #fiTARE ping i, 5 DS 7% 1% 4% .

2 LA T WA 0 S H e (ol G ] LU I tracert) o AN — ek, B RTA 2,
1) fEFHL L ErEE ping 192.168.4.1, #RJ5HE RTA [ f0 ks, HH EHL LK ping 15
2) {EEML FFLE ping 192.168.4.1, #A)54E RTB [ f0 [4k45, & ping 15 5

MELLL EPIRIE DL ping 15 5L, ML K A BERR RIS

EFHL ¥ ARP #3545, F3T ping RTC (1) loopback0 171, #8258 st ) & % 645
AT SE 56 7T 40

D EENLLEE T Z2AMKEH, HEHE—AMIn] LU /EH;

2) HT{E RTC EA PN SEEEARIR M AL, Fr LAk [F] 25 5% H 240 4 48050, dn SR
+5192.168.1.3 [tk i, {E—/NETHI NS FE 21— ping 318, —A> ping A& 1)L
% WIS N ALl ping . JRRZETATH RIP (s B4 HIEER, f5HE N2
%420 192.168.1.3 1R T3 PR RN R T -

W BLEEX windows #E RS, e EAE R G AN

HRPIX A, RTELEH] HSRP PR, R JHG HSRP BRI ELE

4.

10.

11.

£ RTA LIRS :

RTA#config t

RTA(config)#int f0

RTA(config-if)#standby 1 ip 192.168.1.1

11 RTB _LAERIFE R E

Ha EHLLJFORBTPIA SR, 70— sidik o 192.168.1.1 f R4 K

FERFBUR T FH show standby iy & 255 P9 /N 4% 1 4%, BB WA ARS8 Active.
T priority A1 b g8t 1P Mol ok e sg 2 active: priority s ML # priority 41
W], DUy 1P HuhE Ry B s i H

Pl ping 192.168.4.1 —r 9 -t fir 2 A A HLARE WA s th 25, &% Al sk T BRI
THL I R R AR 0 A R L P

X AE EAL_ R b Al ping 192.168.1.1 F1 192.168.4.1, SR J5#4 )& T Active 1% 2%
fo F4k T, MEEENL LM ping (7 B2 ALK

BRI L ping 192.168.4.1 —r 9 —t W%, FHH MBI EHAELL.

W% 2 PR AR A 78 &% 2% 1] debug standby fiv4 5 5l debug, 4R J57E Active
R % 2% Lo fO 11 shutdown, WEIL debug firt . 4K /51 no shut i3 11, Mg
RSB o

s Standby 564 : fEAb T standby IRASIIEK i b, FH LA R dr & AR e 2, &
B 150, JRRCE NGB, REMEIORES S A I .

Router# (config-if) standby group-number priority
priority-value

Router# (config-if) standby group-number preempt



12. %A HSRP Hello Timer
BRIANE LR HSRP Hello {5 BV A% ] b& 4 3 72, L 9 #0IU) hold down, FATJwT LA
N2 AR X AN S EL:

Router (config-if) #standby group-number timers hellotime

holdtime

i Active I H 85 FIsATZ%dn 2 BCERPT R 1240, H debug M%< Hello 7 LK A 3% R ke
AL f22AAE standby B s F RS AL, EOE AT BECCE 1 HY (1IN TR [RIRE . 40
RARE, WL HAA4518? (UUF active NS AR, H'EAT M4aid HSRP hello
WA AR AR 28, it active TR5E )
13. Enable HSRP Interface Tracking

BRAGOLT, 4T Active IRASIEKR th#s, BRI EHE N BK) up/down FEARE I FE1T
HSRP #22 FI AL G204k, PRI A AT R Rl L /M8 2 20 2 2 B A 0 BSR4 2
active %t 280 i) 8L, AR IR AN ), 75 25 3 interface tracking. fE_LSEEH, W
56 N4 shutdown active ¢ sO 1, %% ping 17 BAIARAL,  [RII AR 22 1% th 39 IR A2 15
MO, B RIEERAENE ? SR JE T A A JE Bl FDIRES R

Router (config-if) #standby 1 track s0 60

1) 60 MM AR AL R AR MIE . AT LI ERAE, e A AR, Bl
A R S (R
2) AL H 60 2224/ 50 M, RJE EHr AT B ERAE, S BRAE .

14. HSRP fi# 341l

TESEIL HSRP B, I/ B0 & it ds, —AMEN active 19, 22/b—AMEN standby 1),
AR, 4 active (M A EMEHIN, A XA KL, standby B A TR
BT H—8hm#TLUE T2 HSRP 41, MU T 78/ KIS G i s e, w7
Y411 active 85 AL ) — ALK standby % Hi#s, [FIPELESE—4110 standby #
AN 32 5 — /N 41 active 2% tha%, SXAERIE n] LA 78 23 ) FH % ph 2% 3nT BUIE 31 3y
ML H IR, 78— FERE L] LASE I i 2

SIS T 5 AT DAL B e MO AN 21 R AR I DG ik R FOL Hh 2 1 1P M),
0 [ Lk 55— 38 2 B A LAC S 5 A — AN AL R RN SC bk o S A, 76 M S 0L G btk
43 S FH T 5 AN TR BF) i b 4% 78 24 active fA €8, AT AT LUK 21 51 3835 0 10 H 1. 40 R B BT

¥ 1 active
¥EH 2 standby ET2 Gateway: 1. 254

~~~~~~~~~~~~~~~ '-:__:'i _ '-__.3-' 1.5
oz | sy L
RTC @i
,_1. H

Loophackl
4.1 1.4
[/ PEB
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv ETE Gratewray:
¥H 1 standby ¥ 1.1
IEH 2 active

W4 PCAF AR BB 8 e, ML A LLHSRP 41 1 (L IP Hihk 192.1.1.1 AHag M

3



5, MM B LLAL 2 (sl 1P ikt 192.1.1.10 R8s Mc. 8 1EH TARIRS T, Rtk
(AR VR A P & 6 A (A8 50— HUR AR, &0 s el S 0TS, AT R B A
HH A1 e A s o PR PR 6 2% el 28 2 (AT IS & T HSRP 41, B has A 241 1
1) active i rh#s A 41 2 1) standby 2% FH 45 , B 2% B /241 2 [1) active i H 25 A2 41 1 1) standby
PR . AHD R E a0

D s A

RTA(Config-if)#standby preempt ! 45 il 4 5 A5,

RTA (Config-if)#standby 1 ip 192.1.1.1

RTA (Config-if)#standby 1 priority 150

RTA (Config-if)#standby 2 ip 192.1.1.254

2) phids B

RTB(Config-if)#standby preempt

RTB (Config-if)#standby 1 ip 192.1.1.1

RTB (Config-if)#standby 2 ip 192.1.1.254

RTB (Config-if)#standby 2 priority 200

Tk Kt AR 0 priority, BT LA Ak IR — & 2% tH 2 active B HI .
IRMEAE VLAN FREE R FFEE ] o % T 2548 VLAN, &I i) — 6454 active; 53
SN VLAN, U535 — 615 active.

(5 E*%]
1) SEEZAMAHMLL, HSRP G442
2)  REAE Nt S FE T 22 HSRP 202 A0 vl LARIE, — AN 28 g 75 5] I
ZAH HH AL T Active RA?
3) 7EHE 13 BECE T, V&) interface tracking Z R, kA 1#f sO shutdown Ji, ping 15
SRR 1 B AR ASTTIAE &, ARG EBfE ping 1 RTC ¥ loopback0 M, Al
A2



¥ 28 22 S0

—. SEKHMK:
1. i Lock-and-Key [ == % FH g S i & 7 v
2. PR Reflexive access list i) 3= ] i&; Reflexive access list HHC & 2 5%
3. & CBAC [ Z &ML E )i
4. R =M iEHIRse s, BTG ZE S, DR AN A IR PR 5 R 55 IE BN R (I BL
B 5
Z. LWL
1700 ZFEE s &, A BHLmMTTEL =&, FELIBHA, ML,
=. Em:
RouterA
- RouterB
-

s0 172.32.3.1/24 l s0 172.32.3.2/24

172.32.4.1/24 | O

HostA 172.32.4.2/24 HostB 172.32.2.2/24

(—) . Lock-and-Key fit & 525

1. BELE Lock-and-Key 1% FHfrd-:

Lock-and-Key # H 024 LA~ JLAS: access-list, ip access-group, login tacacs , username,
password&login local ,show ip interface, show access-lists. FA1fij A -2H— 1 :

access-list access-list-number dynamic dynamic-name [timeout minutes] {deny|permit}
protocol source-address source-wildcard destination-address destination-wildcard : %141 FH ¢k
7 “dynamic”, ‘I AN AV HEHISIE . “timeout minutes” ZHIEE T BhA T I
RILax I, AKXV 4R HI71 R DRS¢ H BRI T BRI CBLy A Bz, IR
5, SRR A A, A FHREERTIE.

ip access-group access-list-number {injout}: #%—"~ ACL &N F T~ % hi#s i AR 56 11 . “in”
FENTTIH, “out” JE T .

username username password password: “username” ZHHCE N4, LIbRIRT )
B4y, el LURIESS T 7 6 IE 5o 4. “password” S E —MAIER S . “login local”
AN, EORE T AT 2 E AR A P 44 1A i 2 F P EA T A E

autocommand access-enable [host] [timeout minutes]: %2 T A 3Gl I D i)
FERIBIR S5 B, 8T host " i I I 4% H A4S AT 7 1 W (1 oAl M 1k, “ timeout minutes”
SRR E RN B IS ], 0 R R B R N (], AT AT AT AR .



show ip interface: X/Mir A2 ACL I i, (HJZ &l LU B — i E %) ACL 1)
P A5
show access-lists: XA~ 4 H T 26 54 ACL & HL 7 [l 2 il

2 EREF:

A. ACL

P CH AR AR ACL HEL [t D B (b AT A 3 1, W R I — N B AT &R

& T AN, 6 st SR E 5. PrLAfE'S ACL BT, an ST LA M)Z deny
SR E A R, A — o B RS N b —4% perimt any,  LEIL AN AL A IR B

B. Lock-and-Key ff FH1/2& IP 19 & ACL, FTLMRAERLE Lock-and-Key 2 B 420%t ACL
Y7 I R B A — AN RN B BR A

C. TEFFURIXANSLE 2|, B UM 25 2% b 24 IO AR 0 & /S 79 J00T 5 3 % s, 3X A n] BAB)S
1 ph A B T P 3 P ) R

D. 7ERCEF KT “dynamic” [iEF) &R —/ M ACL100 f—iB4r. 4, X —
R, — AR J7 1 e — AUy [l 513

3L E
1. % EsERAn I BRI Ve, JFICE I & B 1Y ip Huhik
2. AETH RIP PRSP A i b 255 1 B, SEBI R 25 R B2 6 L B . 58 OGBS 1] show ip
route,show interface,show running-configuration 775 ¢ 1 e & () 1E A 1t 5 5 4 ping iy 4464 k4
I e A k.
3. Router-A i E BTy = Hl5113
(DL —AVF I HIFIZ 52 100 D7 R4 6 5113k
Router-A#config t
Router-A(config)#access-list 100 permit tcp any host 172.32.3.1 eq telnet
Router-A(config)#access-list 100 dynamic CISCO timeout 5 permit ip any any
(2) WLy 5% 100 N TIAE Router-A [ 0 S 11 F,  — ) M iZds I 3E R 7
H R ZEE i ACL 50 1IE -
Router-A(config)#int fO
Router-A(config-if)# ip access-group 100 in
Router-A(config-if)#exit
(3) 5 UK Lock-and-Key fi 242l 28 3t -
ERSEEYIF
Router-A(config)#line vty 0 4
Router-A(config-line)#login local
Router-A(config-line)# autocommand access-enable host timeout 2
Router-A(config-line)#exit
AT
Router-A(config)#line vty 0 4
Router-A(config-line)#login local
Router-A(config-line)# autocommand access-enable timeout 2
Router-A(config-line)#exit
(4> A7 i Sl Rk Router-A 115 i) #1590 44 1 T B0 7 38k



4.

WY CELAE T P 4 M ) .
Router-A(config)#username CISCO password CISCO
Router-A(config)#/z
T Lock-and-Key AL B R A IH:
D T host dr 4, AXAVFRG EHEL:
(1) 3% M HostB 2 ping HostA, ML ping N iZ% S o
(2) FEHIN T B KREBRIERATENE 172.32.4.0 WMBZ J5, FATATLAA HostB telnet
#| Router-A, FATEBAL RN 4 RIS LABEATIAUE, S0 A A0 IR 6 A
KUE, telnet 215 L ZI WV B . X I RouterA CL4 /e kB% 4T IF 7 —ANiEiE,
iHE R
(3) FHik# M HostB ping — ~ 172.32.4.0 ME: LML, % ping /& HIhfI. M RouterB
I ping 172.32.4.0 MM, ping Ay, BIAFATH host ZE0E T A #
& LRS840 T AN 18 T8 1 fan it
(4) iR BU# H show ip access lists Sk 2 lock and key [TJHC ' :
Router-A#show ip access_lists
Extended IP access list 100
permit tcp any host 172.32.3.1 eq telnet (94 matches)
Dynamic cisco permit ip any any
permit ip host 172.32.4.2 any (19 matches) (time left 52)
AL DL SLEA A Sk YR e S A ) ok T 172.32.4.2, XS4 host (11

2) AMITH] host fir4-, SRV T I AT AL
(1) R# M Host_2 2= ping Host_1, F|EHLI ping W i% kK.

(2) LERfIN T B K EEBH LA BIIE 172.32.4.0 B2 5, FATTAT LA HostB telnet
#| Router-A, FATEAIRARIAN 7 AT B LUFEATIIE, 0 A TERA 1065 Fil
5 RS, telnet £iESEZIM )W . IX I RouterA C & AE [T K B% EFTIF T — /il
&, ibHdERE .

(3) k% M HostB ping — F 172.32.4.0 M E: 41, i% ping /&I, M RouterB
I ping 172.32.4.0 MBL ML, ping W2 R, BRIAFATHRA ] host 24,
AL 1% B A BT SE ML RE % 1 XA TR A% A 4l

(4) BEIFAT LU show ip access lists K75 lock and key [ HC &'

Router-A#show ip access_lists
Extended IP access list 100
permit tcp any host 172.32.3.1 eq telnet (94 matches)
Dynamic cisco permit ip any any
permit ip any any (20 matches) (time left 45)
AJ DL A 2 LA ip i .



(=) .Reflexive Access List FCESEH:

1 Bg

Fi FEERFS, fEi s, AT 48 2 [ JE 30 rip 8% M b RouterA
FH 4B KRG A (0, R Reflexive access list ULE RouterA [ fO0 M4b, £F RouterB
(¥] £0 FIAREREI A 172. 32. 2. 0 B HostB [ 2¢%% FTP g5 881k, 14 AMi I 4411
— 6 FTP ]x 5545

Reflexive access list MJJREGPIMI7E: AL internal #5214k s JH{E
external AL, G HMIE ITEA AR Z A, A5 mH T 256 L.

ZIE AT 3 AL ping dir4, telnet, Ftp T SR =My AORES UEAC B R T A7 1 -

A: Bl ping A4 K iEWIRC T 2 #5147 AL E G MR, 75 HostA | ping RouterB
1 £0 MBI IR AL ip Hulik, #EET LA icmp £LiR Al {HLERT Kk BE4 ping RouterA P #B
[P 2% B 25 i), TUANRE ping .

B: Bl FTP Jy 3KISE - TR, 11T FTP (P bl 11k 21, 0 (L4 S 11 20, A
B, 4 FTP client BIFIITAZR1T FTP server RESIAHHI, S RBLEMIUT CL
Pt 55 [R5 7 T HORE T 52 5, (024 PTP server JFA %R 355 — AN ER AL R, BT e &
DA 120 ARET11), 1268 13X AN i 1 PRI 23 0 1R RS O J8 T 7 K B A0, DRI reflexive
access 1ist 2 KIZE TR, MITA RVFIEL. BFIZE FIP client 7K, LT O
# £ T FTP server, (L HIB REUEAINS S0 FIP H% 0%, ZALES] FIP i,
A client [ FTP TAE TN passive B XA FIP (MR TAE A2 —, Ve
W2 1] 2% RFC1635, RFC1579).

2. SEHPEK:

1.
2.
3.

PR EDE R B8 T AT T I

PRGBS A B ik, JFAE P AN i s 22 1) R SR 5

IR HCE AV IERTE: LA ping A& 20 BIE S B0 & b ping JLARK By i, I PRAIERE
A o 4 S RE LA

. fF RouterA I'Tid'# Reflexive access list:

(1) B, X —"% K FILTER-IN [f] inbound access list, i% ACL ¥tz {74
RouterA f) £O FIAL BT A BEA R, JHAEIL LE X T —% entry, % entry f§
VR ip il, JFHAGIE T —14 8 IPTraffic it reflexive access list, 34
—> inbound packet 55— %8 RSN LR 2R I, H o A Y
fI7E IPTraffic "IN —4% entry, LMEXUIT R 125 #8015
RouterA (config) #ip access-list extended FILTER-IN
RouterA (config-ext-nacl) #permitip any any reflect IPTraffic
RouterA (config-ext-nacl) #exit

Q)8R )5, T X—A 4 NFILTER-OUTHJoutbound access list, ¥ IPTrafficik®E

FEZACLHT;
RouterA (config) #ip access-list extended FILTER-OUT
RouterA (config-ext-nacl) #evaluate IPTraffic
RouterA (config-ext-nacl) #exit

(3) F PIASACLI IAEFO I L5

RouterA (config) #int fO



RouterA (config-if) #ip access-group FILTER-IN in
RouterA (config-if) #ip access-group FILTER-OUT out

5. Hlshowdir & #fIARC B IEA G, (EAER7 KA A ping By K55 A B I B & N, 3X N2
ANfEpingil f1);  TAERT KBS A % (I Host A)ping M i3 &, X ifiemp £ 0] 7] 3%
A, AAUSIN. R telnet )y 2 &5 S th—F¢.

T B R R F TP (] I (1) ) 2. an AR K 58 B () clientfg s i) SN FTP
server, 1i] LT B FP 7 Rk $E 55— KiclientIFTP i 1) 7 3 15 Ay passivefi X, i 1 H ftp
BAF ()5 (Wleapftp)— T LACE, 8 7 R B RCA [Fie ™ fEinternetiZE I 1 ¥ =i 21
SE L Yk renable folder view for FTP sites”, I A] LA IE#f ] i) AHIX 75 2 client )5 18 75 %
BT 53— Tl 07 U AEAE A BT KBS s B b —Zkentry, ik T TR
1242010 H 1 KT 1024 1630 3k, b e b i it 556 A A TnT DAAE S il 2
FILTER-OUTH I N IXFE—4%:
permit tcp any eq 20 any gt 1024 , WJn] LAk Mgt 12520 H H Fri KT
1024 1) Fts Al A TF 785 1], 4988, X WS AR e .

3. ERFE:
1. Reflexive access listHAEE A EIMZACL, Mg USRI Zbx
HER AT 4 ACL;
2. HTReflexive access ListMNA RN, Pl aEIRHE e £k,
Mciscolf h#Ad T MACL e @A R KT, P Y38 A S Ul g ki, Hshowir
L RENBMRITE X freflexive access listf; {HSL0ut Ry P55 458 2 Th)
SLEXERE, T H showir 2B A I, RIS KIAAAIAR T
3. WIEE, reflexive access listJFAHENHELG O L, W2KELNHTZ%
Ui ) 5 — N R I AacL b, BRI e FEA S HAR M ACLIEFE, 7E5 5 HE4E i deny any
any 43
4. FEERE—BacLh R iAlestablishedSreflexive access listfJX4): H
SRABATIZR T AL T~ 58 AR [RI A D g, (H S35 AT A S B0 D BRI 2 A P AN [+ -
established g ik & 2 A 00 H (ACKFIRS T Ktk i 1 B 0 2 5 57 TMireflexive
access listAMUAUSAIXAS, 1 HA S A ittt Hbskbbk, w55, HHER
AT timeout, [KIEE established 5 %242,
5. BT B RV5 IR AR I R B7 K S P e A it 22 A ORGP I E R IE R U7 ) 21358 14
4%, D'E AR EE N AP B AE B IEM A #, Hef)ifiil, Hiireflexive access listH
BT RABH AR I 28 B 25 ARV 1), S PRUE % f B e AR IE il i 2 th 2%, T ANpE Ui
R PTEEk. T rip PSR R A B s IR AR B SRS th &3 (1), Plitreflexive
access list ANBRREEIERE & TR MK ripEa 384 BRI, X T84T rip st i
4, reflexive access listANUMUEIAMARLE ; X Tigrp, eigrp, ospfa5 ik th ISR L,
BT AT ) DAES 6 bl o A1), DRI, A7 K B A/ P % e s AR L Bt 45 LB ag AT
reflexive access list[JEg tH#ARIEL BT KB EBHIEE H#R ), reflexive access listf4f
%% EH AL R R A TR 46 0 e £, DRI s e e, DT 36 i b 47 AT 4 e . R, 2
TRE G AR 0 ) IR, PRAT 1A 20T T4 TR BT K 855 S 4 e 1 ) 4 il 2R v (I s
NFILTER-OUT) N AN )25 H, Ulpermit eigrp any any , permit ospf any any .



(=) . CBAC (Context—Based Access Control) BEoESLH: GEM)

VER: BT 4ETATHRY 2600 R4 2R 10S AR TS, RIIASSZRE CBAC, FATLALL 1720 #
PE4E K CBAC I & FE 5.

RESR:
L EEECE G2
IS 2 S G

Router (config—if)# ip inspect name inspection—name protocol [timeout seconds]
TEFE I B A R 2 i 4>«

Router (config) #int e0

Router (config—if)#ip inspect FIREWALL out

2. —AMAERA T —ASH A HTTP BRI CBAC BLE:
B AT HTTP Pl
Router (config—if)# ip inspect name checkhttp http
FEFE T B S F RS 2 i 4> <
Router (config) #int e0
Router (config—if)#ip inspect checkhttp out



ARy

— SEKHK
1) Hif# Multicast [)— LI AME &
2) 47 pim dense-mode frIFEAS L E .
3) HEf# pim dense-mode [1 flood A1 prune &L #.,
4) FRfi# pim dense-mode f{] assert HLif
5) 4 cgmp FIRCE, ML
6) 4% pim sparse-mode f{FEAS L

= SRR AR

SO

Client =—.2 A

192.168.4.x |:|

192.168.0.x

192.168.7.x |:|

client .2

1 192.168.3.x

A(2600)
1| for 192.168.2.x fO. B (1600)
2
D} S switch
Server 192.168.5.x

W ERR, SEBBSRUE . A&, FIL-E (—ERelE4m RS g, &
# Server 2% ¥ windows EE RS0

=, ERRE
1. HABELRRE

Multicast N 75— fU 2 fiy 2 RO 2 S I g8 AL b, m] DLRORIRI980 0 9 25 14 471 28 o
(A, Multicast |z Mo F 7E AR AR . S FEH0F . WA A2 3045 X 4% W ) 10T

Multicast %1 D 2% 1P #ihit, B[l 224.0.0.0~239.255.255.255. H:#1 224.0.0.0~224.0.0.255
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& ¥ 28 kB3 multicast-routing..
724 R E AR RN . (config)#ip multicast-routing
3. EmeKE % 0 _EACE pim dense-mode
iR
(config-if)#ip pim dense-mode
4. KHIF multicast FIAHZ< A4
show ip pim neighbor : %< pim 4 &
show ip pim interface : M %uk L1 L f¥) pim 15 &
show ip mroute : %< multicast % H35;
debug ip pim : 7K pim [ debug 15 & 5
debug ip igmp : IR igmp 15 .
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1) TEMRSS 2 ARERN (s server IERIL)
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FFEHIIATEAHIE R
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ARG & (045 R AT R LG o
2) f£ A} Switch L& cgmp.
YT A A, BCE M2 I GERENLURM E) BR, B
(config-if)#ip cgmp
X T Switch, L A
(config) # cgmp leave-processing
3) Wk
7 A I, JH debug ip cgmp 7% debug {i5 & ; 7E Switch [ fiiy4 debug cgmp &
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debug 15 B . (HEF 7 1900 %A debug T4 -
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D EAEE
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FE 4 R E AR NN . (config)#ip multicast-routing
B 284N O _ERRE pim dense-mode

iAW R . (config-if)#ip pim sparse-dense-mode //[it & T RP J H 3l 4 sparse-mode =X,

7524 dense-mode.
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Router (config)#access-list 20 deny 224.0.1.39

Router (config)#access-list 20 deny 224.0.1.40

Router (config)#access-list 20 permit 224.0.0.0 15.255.255.255

Router(config)#ip pim rp-address 10.10.10.10 20 //10.10.10.10 >4 RouterB fj[F] ¥4z
Hotik

B HIECE :

Router (config)#int loopback 0

Router (config-if)#ip address 10.10.10.10 255.255.255.0
Router (config-if)#no shut

Router (config)#router eigrp 100
Router (config-router)#network 10.10.10.0 0.0.0.255

B91E: 1) show ip pim rp 5% show ip pim rp mappings
2) HEAERRARI .

auto-RP ] PIM-SM
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Router(config)#access-list 20 deny 224.0.1.39
Router(config)#access-list 20 deny 224.0.1.40
Router(config)#access-list 20 permit 224.0.0.0 15.255.255.255

Router(config)#ip pim rp-address 1.1.1.1 20
11111 AAFAE L, H gk deeE B3 RP Gl & ) 2 FR 41 kA2 RP,
FEPMS X AR A sink RP,

B HIECE :

Router (config)#access-list 20 deny 224.0.1.39

Router (config)#access-list 20 deny 224.0.1.40

Router (config)#access-list 20 permit 224.0.0.0 15.255.255.255
Router (config)#ip pim rp-address 1.1.1.1 20 //7E®¢[A] L

Router (config)#access-list 30 permit 224.2.80.80 //1f:>h 224.2.80.80 4H [ %% RP
Router(config)#ip pim send-rp-announce loopback 0 scope 32 group-list 30

IME 756 ACL30 45411 2 #E 4 1K %k RP 17 7] RP mapping Agent 18 15
Router(config)#ip pim send-rp-discovery loopback 0 scope 32

IIE 3 RP [f] mapping Agent ifij [7] 224.0.1.40 41 % RP #1155 &

C HIACE.:

Router (config)#int loopback 0

Router (config-if)#ip address 10.10.20.1 255.255.255.0
Router (config-if)#no shut

Router (config)#router eigrp 100
Router (config-router)#network 10.10.20.0 0.0.0.255

Router (config)#access-list 20 deny 224.0.1.39

Router (config)#access-list 20 deny 224.0.1.40

Router (config)#access-list 20 permit 224.0.0.0 15.255.255.255
Router (config)#ip pim rp-address 1.1.1.1 20 //7ER¢[A] L

Router (config)#access-list 30 permit 224.2.169.22
Router(config)#ip pim send-rp-announce loopback 0 scope 32 group-list 30

IOF: [FFFA RP,
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HIIno server
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(1> Router C

debug ip igmp/pim;

00:30:03:
00:30:03:
00:30:03:
sources

00:30:03:
00:30:16:
00:30:21:
00:30:21:
00:30:21:
00:30:23:
00:30:24:
00:30:46:
00:30:51:
00:30:51:
00:30:51:
00:30:53:
00:30:54:

IGMP: Send v2 Report for 224.0.1.40 on FastEthernet0
IGMP: Received v2 Report on FastEthernetO from 192.168.4.1 for 224.0.1.40
IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.4.1 for 0

IGMP: Updating EXCLUDE group timer for 224.0.1.40
PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Serial0 from 192.168.0.2
PIM: Hello packet has unknown option 20, ignored
PIM: Received v2 Hello on Seriall from 192.168.1.2
PIM: Send v2 Hello on Seriall

PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Serial0 from 192.168.0.2
PIM: Hello packet has unknown option 20, ignored
PIM: Received v2 Hello on Seriall from 192.168.1.2
PIM: Send v2 Hello on Seriall

00:31:00: IGMP: Send v2 general Query on FastEthernet0

00:31:00:
00:31:03:
00:31:03:
00:31:03:
sources

00:31:03:
00:31:16:
00:31:21:
00:31:21:
00:31:21:
00:31:23:
00:31:24:
00:31:46:
00:31:51:
00:31:51:
00:31:51:
00:31:53:

IGMP: Set report delay time to 2.2 seconds for 224.0.1.40 on FastEthernetO

IGMP: Send v2 Report for 224.0.1.40 on FastEthernet0

IGMP: Received v2 Report on FastEthernetO from 192.168.4.1 for 224.0.1.40

IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.4.1 for 0

IGMP: Updating EXCLUDE group timer for 224.0.1.40
PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Serial0 from 192.168.0.2
PIM: Hello packet has unknown option 20, ignored
PIM: Received v2 Hello on Seriall from 192.168.1.2
PIM: Send v2 Hello on Seriall

PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Serial0 from 192.168.0.2
PIM: Hello packet has unknown option 20, ignored
PIM: Received v2 Hello on Seriall from 192.168.1.2



00:31:54: PIM: Send v2 Hello on Seriall

00:32:00: IGMP: Send v2 general Query on FastEthernet0

00:32:00: IGMP: Set report delay time to 3.8 seconds for 224.0.1.40 on FastEthernet0

00:32:04: IGMP: Send v2 Report for 224.0.1.40 on FastEthernet0

00:32:04: IGMP: Received v2 Report on FastEthernetO from 192.168.4.1 for 224.0.1.40

00:32:04: IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.4.1 for 0
sources

00:32:04: IGMP: Updating EXCLUDE group timer for 224.0.1.40

Router_C#sh ip mrou
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
U - URD, | - Received Source Specific Host Report
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.0.1.40), 00:26:52/00:00:00, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Seriall, Forward/Dense, 00:26:43/00:00:00
Serial0, Forward/Dense, 00:26:47/00:00:00
FastEthernet0, Forward/Dense, 00:26:52/00:00:00

Router_C#sh ip pim neighbor
PIM Neighbor Table

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
192.168.0.2 Serial0 00:28:48/00:01:29 v2 1/S

192.168.1.2 Seriall 00:28:44/00:01:30 v2 1/BS

Router_C#sh ip pim interface

Address Interface Ver/  Nbr Query DR DR

Mode Count Intvl Prior
192.168.4.1 FastEthernet0 v2ID 0 30 1 192.168.4.1
192.168.0.1 Serial0 v2/[D 1 30 1 0.0.0.0
192.168.1.1 Seriall v2/D 1 30 1 0.0.0.0

(2) Router_A
show ip mroute



01:12:33: PIM: Send v2 Hello on Serial0/1

01:12:33: PIM: Received v2 Hello on Serial0/1 from 192.168.1.1route

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
U - URD, | - Received Source Specific Host Report, s - SSM

Outgoing interface flags: H - Hardware switched

Timers: Uptime/Expires

Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.0.1.40), 00:11:33/00:00:00, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0/1, Forward/Dense, 00:11:33/00:00:00
FastEthernet0/0, Forward/Dense, 00:11:33/00:00:00

(3) Router_ B

RouterB#show ip pim neighbor
PIM Neighbor Table

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
192.168.2.1 Ethernet0 01:08:38/00:01:39 v2 1/S
192.168.3.1 Serial0 00:45:55/00:01:15 v2 1/S

RouterB# show ip mroute
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
X - Proxy Join Timer Running, A - Candidate MSDP Advertisement,
U - URD, I - Received Source Specific Host Report, Z - Multicast Tunnel
Y - Joined MDT-data group, y - Sending to MDT-data group
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.0.1.40), 01:09:10/00:02:53, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0, Forward/Dense, 00:46:25/00:00:00



Ethernet0, Forward/Dense, 01:09:10/00:00:00

RouterB#debug ip pim
PIM debugging is on

RouterB#debug ip igmp

IGMP debugging is on
RouterB#

*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar

*Mar

*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar

*Mar

*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar

101:10:15.123:
101:10:19.039:
101:10:20.694:
1 01:10:28.959:
101:10:41.125:
101:10:41.129:
101:10:44.780:

PIM(0): Received v2 Hello on EthernetO from 192.168.2.1

PIM(0): Send periodic v2 Hello on Ethernet0

PIM(0): Received v2 Hello on Serial0 from 192.168.3.1

PIM(0): Send periodic v2 Hello on Serial0

IGMP(0): Received v2 Query on Ethernet0 from 192.168.2.1

IGMP(0): Set report delay time to 3.6 seconds for 224.0.1.40 on Ethernet0
IGMP(0): Send v2 Report for 224.0.1.40 on Ethernet0

1 01:10:44.784: IGMP(0): Received v2 Report on Ethernet0 from 192.168.2.2 for
224.0.1.40
1 01:10:44.787: IGMP(0): Received Group record for group 224.0.1.40, mode 2 from
192.168.2.2 for 0 sources

101:10:44.791:
101:10:44.795:
101:10:45.141:
101:10:48.799:
101:10:50.724:
101:10:58.719:
101:11:15.166:
101:11:18.670:
101:11:20.777:
101:11:28.662:
101:11:41.149:
101:11:41.153:

IGMP(0): MRT Add/Update Ethernet0 for (*,224.0.1.40) by 0
IGMP(0): Updating EXCLUDE group timer for 224.0.1.40
PIM(0): Received v2 Hello on EthernetO from 192.168.2.1
PIM(0): Send periodic v2 Hello on Ethernet0

PIM(0): Received v2 Hello on Serial0 from 192.168.3.1
PIM(0): Send periodic v2 Hello on Serial0

PIM(0): Received v2 Hello on Ethernet0 from 192.168.2.1
PIM(0): Send periodic v2 Hello on Ethernet0

PIM(0): Received v2 Hello on Serial0 from 192.168.3.1
PIM(0): Send periodic v2 Hello on Serial0

IGMP(0): Received v2 Query on Ethernet0 from 192.168.2.1
IGMP(0): Set report delay time to 6.6 seconds for 224.0.1.40 on Ethernet0

1 01:11:45.165: IGMP(0): Received v2 Report on Ethernet0 from 192.168.2.1 for
224.0.1.40
1 01:11:45.169: IGMP(0): Received Group record for group 224.0.1.40, mode 2 from
192.168.2.1 for 0 sources

101:11:45.172:
101:11:45.176:
101:11:45.180:
101:11:45.184:
101:11:48.573:
101:11:50.795:
101:11:58.505:
101:12:15.171:
101:12:18.353:

IGMP(0): Cancel report for 224.0.1.40 on Ethernet0
IGMP(0): MRT Add/Update EthernetO for (*,224.0.1.40) by 0
IGMP(0): Updating EXCLUDE group timer for 224.0.1.40
PIM(0): Received v2 Hello on Ethernet0 from 192.168.2.1
PIM(0): Send periodic v2 Hello on Ethernet0

PIM(0): Received v2 Hello on Serial0 from 192.168.3.1
PIM(0): Send periodic v2 Hello on Serial0

PIM(0): Received v2 Hello on EthernetO from 192.168.2.1
PIM(0): Send periodic v2 Hello on Ethernet0



*Mar 101:12:20.865: PIM(0): Received v2 Hello on Serial0 from 192.168.3.1

i
/Il11IIserver on , no multicast stream
i
(1)Router_C

debug ip igmp/pim

00:58:00: IGMP: Send v2 general Query on FastEthernet0

00:58:00: IGMP: Set report delay time to 9.2 seconds for 224.0.1.40 on FastEthersh ip mroute
Router_Cf#clear ip mrou *

Router C#

00:58:10: IGMP: Send v2 Report for 224.0.1.40 on FastEthernet0

00:58:10: IGMP: Received v2 Report on FastEthernetO from 192.168.4.1 for 224.0.1.40
00:58:10: IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.4.1 for 0
sources

00:58:10: IGMP: Updating EXCLUDE group timer for 224.0.1.40

00:58:11: IGMP: Send v2 Report for 224.0.1.40 on FastEthernet0

00:58:11: IGMP: Received v2 Report on FastEthernetO from 192.168.4.1 for 224.0.1.40
00:58:11: IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.4.1 for 0
sources

00:58:11: IGMP: Updating EXCLUDE group timer for 224.0.1.40

00:58:12: PIM: Building Graft message for 224.0.1.40, Seriall: no entries

00:58:12: PIM: Building Graft message for 224.0.1.40, Serial0: no entries

00:58:12: PIM: Building Graft message for 224.0.1.40, FastEthernet0: no entries

00:58:16: PIM: Send v2 Hello on FastEthernet0

00:58:21: PIM: Send v2 Hello on Serial0

00:58:24: PIM: Received v2 Hello on Serial0 from 192.168.0.2

00:58:24: PIM: Hello packet has unknown option 20, ignored

00:58:24: PIM: Received v2 Hello on Seriall from 192.168.1.2

00:58:24: PIM: Send v2 Hello on Seriall

00:58:46: PIM: Send v2 Hello on FastEthernet0

00:58:48: PIM: Send v2 Prune on Serial0 to 192.168.0.2 for (192.168.5.2/32, 224.2.184.234)—¥%
1 CILENT

00:58:48: PIM: Send v2 Prune on Serial0 to 192.168.0.2 for (192.168.5.2/32, 224.2.231.192)
00:58:51: PIM: Send v2 Hello on Serial0

00:58:54: PIM: Received v2 Hello on Seriall from 192.168.1.2

00:58:54: PIM: Received v2 Hello on Serial0 from 192.168.0.2

00:58:54: PIM: Hello packet has unknown option 20, ignored

00:58:54: PIM: Send v2 Hello on Seriall

00:59:00: IGMP: Send v2 general Query on FastEthernet0

00:59:00: IGMP: Set report delay time to 7.0 seconds for 224.0.1.40 on FastEthernet0
00:59:07: IGMP: Send v2 Report for 224.0.1.40 on FastEthernet0
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00:59:07:
00:59:07:
sources

00:59:07:
00:59:16:
00:59:21:
00:59:24:
00:59:24:
00:59:24:
00:59:24:
00:59:46:
00:59:51:
00:59:54:
00:59:54:
00:59:54:
00:59:54:
01:00:00:
01:00:00:
01:00:09:
01:00:09:
01:00:09:
sources

01:00:09:
01:00:16:
01:00:21:
01:00:24:
01:00:24:
01:00:24:
01:00:24:
01:00:24:
01:00:24:
01:00:24:
01:00:24:
01:00:24:
01:00:24:
01:00:24:
01:00:24:
01:00:24:
01:00:24:
01:00:25:
01:00:25:
01:00:46:
01:00:51:
01:00:54:

IGMP: Received v2 Report on FastEthernetO from 192.168.4.1 for 224.0.1.40
IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.4.1 for 0

IGMP: Updating EXCLUDE group timer for 224.0.1.40

PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Seriall from 192.168.1.2

PIM: Received v2 Hello on Serial0 from 192.168.0.2

PIM: Hello packet has unknown option 20, ignored

PIM: Send v2 Hello on Seriall

PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Seriall from 192.168.1.2

PIM: Received v2 Hello on Serial0 from 192.168.0.2

PIM: Hello packet has unknown option 20, ignored

PIM: Send v2 Hello on Seriall

IGMP: Send v2 general Query on FastEthernetO

IGMP: Set report delay time to 8.4 seconds for 224.0.1.40 on FastEthernetO
IGMP: Send v2 Report for 224.0.1.40 on FastEthernet0

IGMP: Received v2 Report on FastEthernetO from 192.168.4.1 for 224.0.1.40
IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.4.1 for 0

IGMP: Updating EXCLUDE group timer for 224.0.1.40

PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Seriall from 192.168.1.2

PIM: Received v2 Hello on Serial0 from 192.168.0.2

PIM: Hello packet has unknown option 20, ignored

PIM: Send v2 Hello on Seriall

PIM: Received v2 Assert on Serial0 from 192.168.0.2

PIM: Assert metric to source 192.168.5.2 is [90/2198016]

PIM: We lose, our metric [90/20514560]

PIM: Prune Serial0/224.2.184.234 from (192.168.5.2/32, 224.2.184.234)
PIM: (192.168.5.2/32, 224.2.184.234) oif Serial0 in Prune state

PIM: Received v2 Assert on Serial0 from 192.168.0.2

PIM: Assert metric to source 192.168.5.2 is [90/2198016]

PIM: We lose, our metric [90/20514560]

PIM: Prune Serial0/224.2.231.192 from (192.168.5.2/32, 224.2.231.192)
PIM: (192.168.5.2/32, 224.2.231.192) oif Serial0 in Prune state

PIM: Send v2 Prune on Seriall to 192.168.1.2 for (192.168.5.2/32, 224.2.184.234)
PIM: Send v2 Prune on Seriall to 192.168.1.2 for (192.168.5.2/32, 224.2.231.192)
PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Seriall from 192.168.1.2
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01:00:54: PIM: Received v2 Hello on Serial0 from 192.168.0.2

01:00:54: PIM: Hello packet has unknown option 20, ignored

01:00:54: PIM: Send v2 Hello on Seriall

01:01:00: IGMP: Send v2 general Query on FastEthernet0

01:01:00: IGMP: Set report delay time to 9.2 seconds for 224.0.1.40 on FastEthernet0
01:01:10: IGMP: Send v2 Report for 224.0.1.40 on FastEthernet0

01:01:10: IGMP: Received v2 Report on FastEthernetO from 192.168.4.1 for 224.0.1.40
01:01:10: IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.4.1 for 0
sources

01:01:10: IGMP: Updating EXCLUDE group timer for 224.0.1.40

01:01:16: PIM: Send v2 Hello on FastEthernet0

01:01:21: PIM: Send v2 Hello on Serial0

01:01:24: PIM: Received v2 Hello on Seriall from 192.168.1.2

01:01:24: PIM: Received v2 Hello on Serial0 from 192.168.0.2

01:01:24: PIM: Hello packet has unknown option 20, ignored

01:01:24: PIM: Send v2 Hello on Seriall

Router_C#sh ip mroute
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
U - URD, I - Received Source Specific Host Report
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.2.184.234), 00:14:56/00:02:59, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Seriall, Forward/Dense, 00:14:56/00:00:00
Serial0, Forward/Dense, 00:14:56/00:00:00

(192.168.5.2, 224.2.184.234), 00:01:12/00:01:47, flags: PT
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:

Serial0, Prune/Dense, 00:01:12/00:01:47

(*, 224.2.231.192), 00:14:56/00:02:59, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0

12



Outgoing interface list:
Seriall, Forward/Dense, 00:15:02/00:00:00
Serial0, Forward/Dense, 00:15:02/00:00:00

(192.168.5.2, 224.2.231.192), 00:01:18/00:01:41, flags: PT
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:

Serial0, Prune/Dense, 00:01:18/00:01:41

(*, 224.0.1.40), 00:15:36/00:00:00, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Seriall, Forward/Dense, 00:15:36/00:00:00
Serial0, Forward/Dense, 00:15:36/00:00:00
FastEthernet0, Forward/Dense, 00:15:36/00:00:00

Router_C#sh ip pim neighbor
PIM Neighbor Table

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
192.168.0.2 Serial0 01:03:12/00:01:38 v2 1/S
192.168.1.2 Seriall 01:03:08/00:01:37 v2 1/BS

Router_C#sh ip pim int

Address Interface Ver/  Nbr Query DR DR

Mode Count Intvl Prior
192.168.4.1 FastEthernet0 v2ID 0 30 1 192.168.4.1
192.168.0.1 Serial0 v2/D 1 30 1 0.0.0.0
192.168.1.1 Seriall v2/D 1 30 1 0.0.0.0

(2)Router_B

debug ip pim/igmp

*Mar 101:26:44.345: PIM(0): Send periodic v2 Hello on Ethernet0

*Mar 1 01:26:44.520: IGMP(0): Received v2 Report on Ethernet0 from 192.168.2.1 for

224.0.1.40

*Mar 1 01:26:44.524: IGMP(0): Received Group record for group 224.0.1.40, mode 2 from

192.168.2.1 for 0 sources

*Mar 101:26:44.528: IGMP(0): Cancel report for 224.0.1.40 on Ethernet0

*Mar 101:26:44.532: IGMP(0): MRT Add/Update EthernetO for (*,224.0.1.40) by 0
*Mar 101:26:44.536: IGMP(0): Updating EXCLUDE group timer for 224.0.1.40
*Mar 1 01:26:45.524: PIM(0): Received v2 Hello on Ethernet0 from 192.168.2.1
*Mar 101:26:52.087: PIM(0): Received v2 Hello on Serial0 from 192.168.3.1
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*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar

*Mar

*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar

*Mar

*Mar
*Mar
*Mar
*Mar

101:26:53.321:
101:27:14.157:
101:27:15.530:
101:27:22.180:
101:27:23.093:
101:27:41.528:
101:27:41.532:

PIM(0): Send periodic v2 Hello on Serial0

PIM(0): Send periodic v2 Hello on Ethernet0

PIM(0): Received v2 Hello on Ethernet0 from 192.168.2.1

PIM(0): Received v2 Hello on Serial0 from 192.168.3.1

PIM(0): Send periodic v2 Hello on Serial0

IGMP(0): Received v2 Query on Ethernet0 from 192.168.2.1

IGMP(0): Set report delay time to 4.4 seconds for 224.0.1.40 on Ethernet0

1 01:27:43.528: IGMP(0): Received v2 Report on Ethernet0 from 192.168.2.1 for
224.0.1.40
1 01:27:43.532: IGMP(0): Received Group record for group 224.0.1.40, mode 2 from
192.168.2.1 for 0 sources

101:27:43.536:
101:27:43.540:
101:27:43.544:
101:27:43.940:
101:27:45.544;
101:27:52.178:
101:27:52.932:
101:28:13.907:
101:28:15.546:
101:28:22.263:
101:28:22.847:
101:28:41.548:
101:28:41.548:
101:28:43.699:
101:28:45.571:
101:28:45.683:

IGMP(0): Cancel report for 224.0.1.40 on Ethernet0
IGMP(0): MRT Add/Update Ethernet0 for (*,224.0.1.40) by 0
IGMP(0): Updating EXCLUDE group timer for 224.0.1.40
PIM(0): Send periodic v2 Hello on Ethernet0

PIM(0): Received v2 Hello on EthernetO from 192.168.2.1
PIM(0): Received v2 Hello on Serial0 from 192.168.3.1
PIM(0): Send periodic v2 Hello on Serial0

PIM(0): Send periodic v2 Hello on Ethernet0

PIM(0): Received v2 Hello on EthernetO from 192.168.2.1
PIM(0): Received v2 Hello on Serial0 from 192.168.3.1
PIM(0): Send periodic v2 Hello on Serial0

IGMP(0): Received v2 Query on Ethernet0 from 192.168.2.1
IGMP(0): Set report delay time to 3.2 seconds for 224.0.1.40 on Ethernet0
PIM(0): Send periodic v2 Hello on Ethernet0

PIM(0): Received v2 Hello on Ethernet0 from 192.168.2.1
IGMP(0): Send v2 Report for 224.0.1.40 on Ethernet0

1 01:28:45.687: IGMP(0): Received v2 Report on Ethernet0 from 192.168.2.2 for
224.0.1.40
1 01:28:45.690: IGMP(0): Received Group record for group 224.0.1.40, mode 2 from
192.168.2.2 for 0 sources

1 01:28:45.694:
101:28:45.698:
101:28:52.269:
1 01:28:52.666:

IGMP(0): MRT Add/Update Ethernet0 for (*,224.0.1.40) by 0
IGMP(0): Updating EXCLUDE group timer for 224.0.1.40
PIM(0): Received v2 Hello on Serial0 from 192.168.3.1
PIM(0): Send periodic v2 Hello on Serial0

RouterB#show ip mroute

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,

T - SPT-bit set, J - Join SPT, M - MSDP created entry,

X - Proxy Join Timer Running, A - Candidate MSDP Advertisement,
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U - URD, I - Received Source Specific Host Report, Z - Multicast Tunnel
Y - Joined MDT-data group, y - Sending to MDT-data group
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.0.1.40), 01:29:23/00:02:50, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0, Forward/Dense, 01:06:39/00:00:00
Ethernet0, Forward/Dense, 01:29:23/00:00:00

(*, 224.2.231.192), 00:07:16/stopped, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0, Forward/Dense, 00:07:16/00:00:00
Ethernet0, Forward/Dense, 00:07:16/00:00:00

(192.168.5.2, 224.2.231.192), 00:04:11/00:02:53, flags: T
Incoming interface: Ethernet0, RPF nbr 192.168.2.1
Outgoing interface list:

Serial0, Forward/Dense, 00:04:11/00:00:00

(*, 224.2.184.234), 00:07:17/stopped, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0, Forward/Dense, 00:07:18/00:00:00
Ethernet0, Forward/Dense, 00:07:18/00:00:00

(192.168.5.2, 224.2.184.234), 00:04:12/00:02:54, flags: T
Incoming interface: Ethernet0, RPF nbr 192.168.2.1
Outgoing interface list:

Serial0, Forward/Dense, 00:04:12/00:00:00

(3) Router_A

RouterA#u all

All possible debugging has been turned off

RouterA#show ip m

01:27:41: PIM: Send v2 Hello on FastEthernetO/1route

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
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X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,

U - URD, | - Received Source Specific Host Report, s - SSM
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.2.184.234), 00:04:43/00:02:59, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0/1, Forward/Dense, 00:04:43/00:00:00
FastEthernet0/0, Forward/Dense, 00:04:43/00:00:00

(192.168.5.2, 224.2.184.234), 00:04:43/00:02:59, flags: T
Incoming interface: FastEthernet0/1, RPF nbr 0.0.0.0
Outgoing interface list:

FastEthernet0/0, Forward/Dense, 00:01:38/00:00:00
Serial0/1, Prune/Dense, 00:01:41/00:01:18

(*, 224.2.231.192), 00:04:44/00:02:59, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0/1, Forward/Dense, 00:04:45/00:00:00
FastEthernet0/0, Forward/Dense, 00:04:45/00:00:00

(192.168.5.2, 224.2.231.192), 00:04:45/00:02:59, flags: T
Incoming interface: FastEthernet0/1, RPF nbr 0.0.0.0
Outgoing interface list:

FastEthernet0/0, Forward/Dense, 00:01:40/00:00:00
Serial0/1, Prune/Dense, 00:01:43/00:01:16

(*, 224.0.1.40), 00:26:42/00:00:00, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0/1, Forward/Dense, 00:26:42/00:00:00
FastEthernet0/0, Forward/Dense, 00:26:42/00:00:00

RouterA#

1:36:10: IGMP: MRT Add/Update FastEthernet0/0 for (*,224.0.1.40) by 0
01:36:10: IGMP: Updating EXCLUDE group timer for 224.0.1.40
01:36:11: PIM: Send v2 Hello on FastEthernet0/1

01:36:30: PIM: Received v2 Hello on FastEthernet0/0 from 192.168.2.2
01:36:30: PIM: Hello packet has unknown option 20, ignored

01:36:33: PIM: Send v2 Hello on Serial0/1
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01:36:33:
01:36:35:
01:36:41:
01:37:00:
01:37:00:
01:37:01:
01:37:01:
01:37:02:
01:37:03:
01:37:03:
01:37:04:
01:37:04:

sources

01:37:04:
01:37:04:
01:37:04:
01:37:05:
01:37:11:
01:37:29:
01:37:29:
01:37:33:
01:37:33:
01:37:35:
01:37:41:
01:37:59:
01:37:59:
01:38:01:
01:38:01:
01:38:02:
01:38:03:
01:38:03:
01:38:05:
01:38:05:
01:38:05:

sources

01:38:05:
01:38:05:
01:38:05:
01:38:06:
01:38:06:
01:38:06:
01:38:06:
01:38:06:
01:38:06:

PIM: Received v2 Hello on Serial0/1 from 192.168.1.1

PIM: Send v2 Hello on FastEthernet0/0

PIM: Send v2 Hello on FastEthernet0/1

PIM: Received v2 Hello on FastEthernet0/0 from 192.168.2.2

PIM: Hello packet has unknown option 20, ignored

IGMP: Send v2 general Query on FastEthernet0/0

IGMP: Set report delay time to 4.0 seconds for 224.0.1.40 on FastEthernet0/0
IGMP: Send v2 general Query on FastEthernet0/1

PIM: Send v2 Hello on Serial0/1

PIM: Received v2 Hello on Serial0/1 from 192.168.1.1

IGMP: Received v2 Report on FastEthernet0/0 from 192.168.2.2 for 224.0.1.40
IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.2.2 for 0

IGMP: Cancel report for 224.0.1.40 on FastEthernet0/0

IGMP: MRT Add/Update FastEthernet0/0 for (*,224.0.1.40) by 0

IGMP: Updating EXCLUDE group timer for 224.0.1.40

PIM: Send v2 Hello on FastEthernet0/0

PIM: Send v2 Hello on FastEthernet0/1

PIM: Received v2 Hello on FastEthernet0/0 from 192.168.2.2

PIM: Hello packet has unknown option 20, ignored

PIM: Send v2 Hello on Serial0/1

PIM: Received v2 Hello on Serial0/1 from 192.168.1.1

PIM: Send v2 Hello on FastEthernet0/0

PIM: Send v2 Hello on FastEthernet0/1

PIM: Received v2 Hello on FastEthernet0/0 from 192.168.2.2

PIM: Hello packet has unknown option 20, ignored

IGMP: Send v2 general Query on FastEthernet0/0

IGMP: Set report delay time to 5.2 seconds for 224.0.1.40 on FastEthernet0/0
IGMP: Send v2 general Query on FastEthernet0/1

PIM: Send v2 Hello on Serial0/1

PIM: Received v2 Hello on Serial0/1 from 192.168.1.1

PIM: Send v2 Hello on FastEthernet0/0

IGMP: Received v2 Report on FastEthernet0/0 from 192.168.2.2 for 224.0.1.40
IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.2.2 for 0

IGMP: Cancel report for 224.0.1.40 on FastEthernet0/0

IGMP: MRT Add/Update FastEthernet0/0 for (*,224.0.1.40) by 0

IGMP: Updating EXCLUDE group timer for 224.0.1.40

PIM: Received v2 Join/Prune on Serial0/1 from 192.168.1.1, to us

PIM: Prune-list: (192.168.5.2/32, 224.2.184.234)

PIM: Prune Serial0/1/224.2.184.234 from (192.168.5.2/32, 224.2.184.234)
PIM: Received v2 Join/Prune on Serial0/1 from 192.168.1.1, to us

PIM: Prune-list: (192.168.5.2/32, 224.2.231.192)

PIM: Prune Serial0/1/224.2.231.192 from (192.168.5.2/32, 224.2.231.192)
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01:38:11:

01:38:29
01:38:29

01:38:33:

01:38:33

01:38:35:

PIM: Send v2 Hello on FastEthernet0/1

: PIM: Received v2 Hello on FastEthernet0/0 from 192.168.2.2
: PIM: Hello packet has unknown option 20, ignored

PIM: Send v2 Hello on Serial0/1

: PIM: Received v2 Hello on Serial0/1 from 192.168.1.1

PIM: Send v2 Hello on FastEthernet0/0

i
/IllIl/server on , client on
i i

(1) Router_C

Debug ip igmp

03:51:58
03:51:58
sources

03:51:58:
03:51:58:
03:51:59:
03:52:00:
03:52:00:

active)

03:52:03:
03:52:03:

sources

03:52:03:
03:52:03:
03:52:05:
03:52:05:
03:52:08:
03:52:08:

sources

03:52:08:
03:52:11:
03:52:11:
03:52:11:

sources

03:52:11:

: IGMP:
: IGMP:

IGMP

IGMP:
IGMP:
IGMP:
IGMP:
IGMP: Deleting FastEthernet0 from (192.168.5.2,224.2.169.22) olist (no PIM joins

IGMP:
IGMP:

IGMP:
IGMP:
IGMP:
IGMP:
IGMP:
IGMP:

IGMP:
IGMP:
IGMP:
IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.4.1 for 0

Received Leave from 192.168.4.2 (FastEthernetQ) for 224.2.169.22
Received Group record for group 224.2.169.22, mode 3 from 192.168.4.2 for 0

Lower expiration timer to 1 seconds for 224.2.169.22 on FastEthernet0
Send v2 Query on FastEthernetO for group 224.2.169.22

Send v2 Query on FastEthernetO for group 224.2.169.22

Switching to INCLUDE mode for 224.2.169.22 on FastEthernet0

Received v2 Report on FastEthernet0 from 192.168.4.2 for 224.2.169.22
Received Group record for group 224.2.169.22, mode 2 from 192.168.4.2 for 0

Switching to EXCLUDE mode for 224.2.169.22 on FastEthernet0

Updating EXCLUDE group timer for 224.2.169.22

Send v2 general Query on FastEthernet0

Set report delay time to 5.8 seconds for 224.0.1.40 on FastEthernet0

Received v2 Report on FastEthernet0 from 192.168.4.2 for 224.2.169.22
Received Group record for group 224.2.169.22, mode 2 from 192.168.4.2 for 0

Updating EXCLUDE group timer for 224.2.169.22

Send v2 Report for 224.0.1.40 on FastEthernet0
Received v2 Report on FastEthernet0 from 192.168.4.1 for 224.0.1.40

: Updating EXCLUDE group timer for 224.0.1.40

Router_C#sh ip mrou
IP Multicast Routing Table
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Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
U - URD, I - Received Source Specific Host Report
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.2.169.22), 00:00:42/00:02:59, RP 0.0.0.0, flags: DC
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Seriall, Forward/Dense, 00:00:42/00:00:00
Serial0, Forward/Dense, 00:00:42/00:00:00
FastEthernet0, Forward/Dense, 00:00:42/00:00:00

(192.168.5.2, 224.2.169.22), 00:00:29/00:02:59, flags: CT
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:

FastEthernet0, Forward/Dense, 00:00:29/00:00:00
Serial0, Prune/Dense, 00:00:29/00:02:30

(*, 224.0.1.40), 00:00:59/00:00:00, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Seriall, Forward/Dense, 00:00:59/00:00:00
Serial0, Forward/Dense, 00:00:59/00:00:00
FastEthernet0, Forward/Dense, 00:00:59/00:00:00

(*, 224.2.80.80), 00:00:31/00:02:59, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Seriall, Forward/Dense, 00:00:31/00:00:00
Serial0, Forward/Dense, 00:00:31/00:00:00

(192.168.5.2, 224.2.80.80), 00:00:31/00:02:28, flags: PT
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:

Serial0, Prune/Dense, 00:00:31/00:02:22

Debug ip pim
04:08:40: PIM: Received v2 Hello on Serial0 from 192.168.0.2
04:08:40: PIM: Hello packet has unknown option 20, ignored
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04.:08:41:
04:08:41:
04.:08:41:
04.08:42:
04.08:42:
04.08:42:
04.08:42:
04.08:42:
04:08:51:
04.08:56:
04:08:58:
04:08:59:
04:09:10:
04:09:10:
04:09:21:
04:09:26:
04:09:28:
04:09:29:
04:09:40:
04:09:40:
04:09:51:
04:09:56:
04:09:58:
04:09:59:
04:10:09:
04:10:11:
04:10:11:

PIM: Building Graft message for 224.0.1.40, Seriall: no entries

PIM: Building Graft message for 224.0.1.40, Serial0: no entries

PIM: Building Graft message for 224.0.1.40, FastEthernet0: no entries
PIM: Received v2 Assert on Serial0 from 192.168.0.2

PIM: Assert metric to source 192.168.5.2 is [90/2198016]

PIM: We lose, our metric [90/20514560]

PIM: Prune Serial0/224.2.169.22 from (192.168.5.2/32, 224.2.169.22)
PIM: (192.168.5.2/32, 224.2.169.22) oif Serial0 in Prune state

PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Seriall from 192.168.1.2

PIM: Send v2 Hello on Seriall

PIM: Received v2 Hello on Serial0 from 192.168.0.2

PIM: Hello packet has unknown option 20, ignored

PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Seriall from 192.168.1.2

PIM: Send v2 Hello on Seriall

PIM: Received v2 Hello on Serial0 from 192.168.0.2

PIM: Hello packet has unknown option 20, ignored

PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Seriall from 192.168.1.2

PIM: Send v2 Hello on Seriall

PIM: Send v2 Prune on Seriall to 192.168.1.2 for (192.168.5.2/32, 224.2.169.22)
PIM: Received v2 Hello on Serial0 from 192.168.0.2

PIM: Hello packet has unknown option 20, ignored

i
client 157 1= A 15 5L

04:00:01
04:00:01
sources

04:00:01:
04:00:01:
04:00:03:
04:00:03:
04:00:03:

active)

04:00:05:
04:00:05:
04:00:07:
04:00:07:

04:00:07

: IGMP: Received Leave from 192.168.4.2 (FastEthernet0) for 224.2.169.22
: IGMP: Received Group record for group 224.2.169.22, mode 3 from 192.168.4.2 for 0

IGMP: Lower expiration timer to 1 seconds for 224.2.169.22 on FastEthernet0

IGMP: Send v2 Query on FastEthernet0 for group 224.2.169.22

IGMP: Send v2 Query on FastEthernet0 for group 224.2.169.22

IGMP: Switching to INCLUDE mode for 224.2.169.22 on FastEthernet0

IGMP: Deleting FastEthernet0 from (192.168.5.2,224.2.169.22) olist (no PIM joins

IGMP: Send v2 general Query on FastEthernetO

IGMP: Set report delay time to 1.8 seconds for 224.0.1.40 on FastEthernetO

IGMP: Send v2 Report for 224.0.1.40 on FastEthernet0

IGMP: Received v2 Report on FastEthernetO from 192.168.4.1 for 224.0.1.40

: IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.4.1 for O
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sources
04:00:07: IGMP: Updating EXCLUDE group timer for 224.0.1.40

Router_C#sh ip mrou
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
U - URD, I - Received Source Specific Host Report
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.2.169.22), 00:02:25/00:02:59, RP 0.0.0.0, flags: DC
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Seriall, Forward/Dense, 00:02:25/00:00:00
Serial0, Forward/Dense, 00:02:25/00:00:00
FastEthernet0, Forward/Dense, 00:02:25/00:00:00

(192.168.5.2, 224.2.169.22), 00:02:12/00:02:59, flags: CT
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:

FastEthernet0, Forward/Dense, 00:02:12/00:00:00
Serial0, Prune/Dense, 00:02:12/00:00:47

(*, 224.0.1.40), 00:02:42/00:00:00, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Seriall, Forward/Dense, 00:02:42/00:00:00
Serial0, Forward/Dense, 00:02:42/00:00:00
FastEthernet0, Forward/Dense, 00:02:42/00:00:00

(*, 224.2.80.80), 00:02:14/00:02:59, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Seriall, Forward/Dense, 00:02:14/00:00:00
Serial0, Forward/Dense, 00:02:14/00:00:00
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(192.168.5.2, 224.2.80.80), 00:02:14/00:00:45, flags: PT
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:

Serial0, Prune/Dense, 00:02:14/00:00:45

(2) Router_A

04:20:04: IGMP: Send v2 general Query on FastEthernet0/0

04:20:04: IGMP: Set report delay time to 3.6 seconds for 224.0.1.40 on FastEthernet0/0

04:20:05: IGMP: Send v2 general Query on FastEthernet0/1

04:20:07: IGMP: Received v2 Report on FastEthernet0/0 from 192.168.2.2 for 224.0.1.40
04:20:07: IGMP: Received Group record for group 224.0.1.40, mode 2 from 192.168.2.2 for 0
sources

04:20:07: IGMP: Cancel report for 224.0.1.40 on FastEthernet0/0

04:20:07: IGMP: MRT Add/Update FastEthernet0/0 for (*,224.0.1.40) by 0

04:20:07: IGMP: Updating EXCLUDE group timer for 224.0.1.40

04:20:14: IGMP: Received v2 Report on FastEthernet0/1 from 192.168.5.2 for 224.2.169.22
04:20:14: IGMP: Received Group record for group 224.2.169.22, mode 2 from 192.168.5.2 for 0
sources

04:20:14: IGMP: MRT Add/Update FastEthernet0/1 for (*,224.2.169.22) by 0

04:20:14: IGMP: Updating EXCLUDE group timer for 224.2.169.22

RouterA#show ip mroute
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
U - URD, | - Received Source Specific Host Report, s - SSM
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.2.169.22), 00:12:52/00:02:59, RP 0.0.0.0, flags: DC
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
FastEthernet0/1, Forward/Dense, 00:11:05/00:00:00
Serial0/1, Forward/Dense, 00:12:52/00:00:00
FastEthernet0/0, Forward/Dense, 00:12:52/00:00:00

(192.168.5.2, 224.2.169.22), 00:12:52/00:02:59, flags: CT
Incoming interface: FastEthernet0/1, RPF nbr 0.0.0.0
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Outgoing interface list:
FastEthernet0/0, Forward/Dense, 00:00:30/00:00:00
Serial0/1, Prune/Dense, 00:01:46/00:01:14

(*, 224.0.1.40), 02:04:54/00:00:00, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0/1, Forward/Dense, 02:04:54/00:00:00
FastEthernet0/0, Forward/Dense, 02:04:54/00:00:00

(*, 224.2.141.141), 00:50:17/00:02:59, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0/1, Forward/Dense, 00:50:17/00:00:00
FastEthernet0/0, Forward/Dense, 00:50:17/00:00:00

(192.168.5.2, 224.2.141.141), 00:50:17/00:02:59, flags: T
Incoming interface: FastEthernet0/1, RPF nbr 0.0.0.0
Outgoing interface list:

FastEthernet0/0, Forward/Dense, 00:47:12/00:00:00
Serial0/1, Prune/Dense, 00:01:57/00:01:02

HHTHHHTTTTTT T T T T

Illenable cgmp ( for Router A &Switch)

e

Switch#show mac

Dynamic Address Count: 2
Secure Address Count: 0

Static Address (User-defined) Count: 0

System Self Address Count: 49

Total MAC addresses: 51
Maximum MAC addresses: 2048

Non-static Address Table:
Destination Address Address Type VLAN Destination Port

0007.5081.a001 Dynamic 1 FastEthernet0/16
00e0.4¢43.7b20 Dynamic 1 FastEthernet0/15

Switch#show mac-address-table

Dynamic Address Count: 2
Secure Address Count: 0
Static Address (User-defined) Count: 1
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System Self Address Count: 49

Total MAC addresses: 52

Maximum MAC addresses: 2048

Non-static Address Table:

Destination Address Address Type VLAN Destination Port

0007.5081.a001 Dynamic 1 FastEthernet0/16
00e0.4¢43.7b20 Dynamic 1 FastEthernet0/15
Static Address Table:

Destination Address  VLAN Input Port Output Ports

0100.5e02.5050 1 Fa0/1 Fa0/15 Fa0/16
1 Fa0/2 Fa0/15 Fa0/16
1 Fa0/3 Fa0/15 Fa0/16
1 Fa0/4 Fa0/15 Fa0/16
1 Fa0/5 Fa0/15 Fa0/16
1 Fa0/6 Fa0/15 Fa0/16
1 Fao0/7 Fa0/15 Fa0/16
1 Fa0/8 Fa0/15 Fa0/16
1 Fa0/9 Fa0/15 Fa0/16
1 Fa0/10 Fa0/15 Fa0/16
1 Fa0/11 Fa0/15 Fa0/16
1 Fa0/12 Fa0/15 Fa0/16
1 Fa0/13 Fa0/15 Fa0/16
1 Fa0/14 Fa0/15 Fa0/16
1 Fa0/15 Fa0/16
1 Fa0/16 Fa0/15
1 Fa0/17 Fa0/15 Fa0/16
1 Fa0/18 Fa0/15 Fa0/16
1 Fa0/19 Fa0/15 Fa0/16
1 Fa0/20 Fa0/15 Fa0/16
1 Fa0/21 Fa0/15 Fa0/16
1 Fa0/22 Fa0/15 Fa0/16
1 Fa0/23 Fa0/15 Fa0/16
1 Fa0/24 Fa0/15 Fa0/16

Switch#

Switch#show mac-address-table

Dynamic Address Count: 3

Secure Address Count: 0

Static Address (User-defined) Count: 2

System Self Address Count: 49

Total MAC addresses: 54



Maximum MAC addresses: 2048
Non-static Address Table:
Destination Address Address Type VLAN Destination Port

0007.5081.a001 Dynamic 1 FastEthernet0/16
00e0.4c43.5a00 Dynamic 1 FastEthernet0/13
00e0.4¢43.7b20 Dynamic 1 FastEthernet0/15
Static Address Table:

Destination Address  VLAN Input Port Output Ports

0100.5e02.5050 1 Fa0/1 Fa0/15 Fa0/16

1 Fa0/2 Fa0/15 Fa0/16
1 Fa0/3 Fa0/15 Fa0/16
1 Fa0/4 Fa0/15 Fa0/16
1 Fa0/5 Fa0/15 Fa0/16
1 Fa0/6 Fa0/15 Fa0/16
1 Fa0/7 Fa0/15 Fa0/16
1 Fa0/8 Fa0/15 Fa0/16
1 Fa0/9 Fa0/15 Fa0/16
1 Fa0/10 Fa0/15 Fa0/16
1 Fa0/11 Fa0/15 Fa0/16
1 Fa0/12 Fa0/15 Fa0/16
1 Fa0/13 Fa0/15 Fa0/16
1 Fa0/14 Fa0/15 Fa0/16
1 Fa0/15 Fa0/16

1 Fa0/16 Fa0/15

1 Fa0/17 Fa0/15 Fa0/16
1 Fa0/18 Fa0/15 Fa0/16
1 Fa0/19 Fa0/15 Fa0/16
1 Fa0/20 Fa0/15 Fa0/16
1 Fa0/21 Fa0/15 Fa0/16
1 Fa0/22 Fa0/15 Fa0/16
1 Fa0/23 Fa0/15 Fa0/16
1 Fa0/24 Fa0/15 Fa0/16

0100.5e02.2916 1 Fao0/1 Fa0/13 Fa0/16

1 Fa0/2 Fa0/13 Fa0/16
1 Fa0/3 Fa0/13 Fa0/16
1 Fa0/4 Fa0/13 Fa0/16
1 Fa0/5 Fa0/13 Fa0/16
1 Fa0/6 Fa0/13 Fa0/16
1 Fao0/7 Fa0/13 Fa0/16
1 Fa0/8 Fa0/13 Fa0/16
1 Fa0/9 Fa0/13 Fa0/16
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Switch#show mac-address-table
Dynamic Address Count:

Secure Address Count:

Fa0/10
Fa0/11
Fa0/12
Fa0/13
Fa0/14
Fa0/15
Fa0/16
Fa0/17
Fa0/18
Fa0/19
Fa0/20
Fa0/21
Fa0/22
Fa0/23
Fa0/24

Fa0/13 Fa0/16
Fa0/13 Fa0/16
Fa0/13 Fa0/16
Fa0/16

Fa0/13 Fa0/16
Fa0/13 Fa0/16
Fa0/13

Fa0/13 Fa0/16
Fa0/13 Fa0/16
Fa0/13 Fa0/16
Fa0/13 Fa0/16
Fa0/13 Fa0/16
Fa0/13 Fa0/16
Fa0/13 Fa0/16
Fa0/13 Fa0/16

Static Address (User-defined) Count: 2
System Self Address Count:

Total MAC addresses:

Maximum MAC addresses:
Non-static Address Table:

Destination Address

0007.5081.a001
00e0.4c43.5a00
00e0.4c43.7b20

Static Address Table:
Destination Address

0100.5e02.5050

Dynamic
Dynamic
Dynamic

VLAN

49
54

2048

Address Type VLAN Destination Port

1 FastEthernet0/16
1 FastEthernet0/13
1 FastEthernet0/15

Input Port Output Ports

1 Fa0/1

e T = T T =

Fa0/2
Fa0/3
Fa0/4
Fa0/5
Fa0/6
Fa0/7
Fa0/8
Fa0/9
Fa0/10
Fa0/11
Fa0/12

Fa0/13 Fa0/15 Fa0/16

Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16

26



0100.5e02.2916

Switch#

Switch# debug cgmp

CGMP debugging is on

Switch#

L T T T T T N S S
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Fa0/13
Fa0/14
Fa0/15
Fa0/16
Fa0/17
Fa0/18
Fa0/19
Fa0/20
Fa0/21
Fa0/22
Fa0/23
Fa0/24
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
Fa0/15
Fa0/16
Fa0/17
Fa0/18
Fa0/19
Fa0/20
Fa0/21
Fa0/22
Fa0/23
Fa0/24

Fa0/15 Fa0/16

Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/16

Fa0/13 Fa0/15

Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16
Fa0/13 Fa0/15 Fa0/16

Fa0/16

Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16

Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16
Fa0/16

05:08:31: CGMP: Rx Host (00e0.4¢43.7b20) Join for group 0100.5e02.5050 on Fa0/16, vlian 1

05:08:31: CGMP: Host 00e0.4c43.7b20 on Fa0/15, vlan 1 Joined group 0100.5e02.5050
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05:08:38: CGMP: Rx Router (0007.5081.a001) Join on Fa0/16, vlan 1

RouterA#debug ip cgmp

CGMP debugging is on

RouterA#

05:11:40: CGMP: Received IGMP Report on FastEthernet0/1
05:11:40: from 192.168.5.2 for 224.2.80.80

05:11:40: CGMP: Sending Join on FastEthernet0/1

05:11:40: GDA 0100.5e02.5050, USA 00e0.4¢43.7b20
05:11:45: CGMP: Sending self Join on FastEthernet0/1
05:11:45: GDA 0000.0000.0000, USA 0007.5081.a001
05:12:08: CGMP: Received IGMP Report on FastEthernet0/1
05:12:08: from 192.168.5.28 for 224.2.80.80

05:12:08: CGMP: Sending Join on FastEthernet0/1

05:12:08: GDA 0100.5e02.5050, USA 00e0.4c43.5a00

HHHHHTTT T T T

[ pim  sparse mode

e

(1) Router C

Router_C#sh ip mrou
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
U - URD, I - Received Source Specific Host Report
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.2.169.22), 00:00:31/00:02:59, RP 10.10.10.10, flags: SJC
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:
FastEthernet0, Forward/Sparse-Dense, 00:00:31/00:02:30

(192.168.5.2, 224.2.169.22), 00:00:30/00:02:59, flags: CJT
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:
FastEthernet0, Forward/Sparse-Dense, 00:00:30/00:02:30

(*, 224.0.1.39), 00:02:04/00:02:59, RP 0.0.0.0, flags: D
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Incoming interface: Null, RPF nbr 0.0.0.0

Outgoing interface list:
Seriall, Forward/Sparse-Dense, 00:02:04/00:00:00
Serial0, Forward/Sparse-Dense, 00:02:05/00:00:00

(10.10.10.10, 224.0.1.39), 00:02:05/00:01:54, flags: PT
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:

Serial0, Prune/Sparse-Dense, 00:01:05/00:01:54

(*, 224.0.1.40), 00:02:36/00:00:00, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Seriall, Forward/Sparse-Dense, 00:02:36/00:00:00
Serial0, Forward/Sparse-Dense, 00:02:37/00:00:00

(192.168.2.2, 224.0.1.40), 00:02:08/00:02:50, flags: PCLT
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:

Serial0, Prune/Sparse-Dense, 00:02:08/00:00:51

(192.168.3.2, 224.0.1.40), 00:02:08/00:02:50, flags: CLT
Incoming interface: Serial0, RPF nbr 192.168.0.2
Outgoing interface list:

Seriall, Forward/Sparse-Dense, 00:02:08/00:00:00

(*, 224.2.80.80), 00:01:24/00:02:44, RP 10.10.10.10, flags: SJP
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list: Null

(192.168.5.2, 224.2.80.80), 00:01:24/00:02:25, flags: PJT
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list: Null

Router C#

06:41:18:
06:41:18:
06:41:18:
06:41:19:
06:41:24:
06:41:36:
06:41:40:
06:41:40:
06:41:40:

PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:

Building Graft message for 224.0.1.40, Seriall: no entries

Building Graft message for 224.0.1.40, Serial0: no entries

Check RP 10.10.10.10 into the (*, 224.2.169.22) entry

Send v2 Join on Seriall to 192.168.1.2 for (192.168.5.2/32, 224.2.169.22), S-bit
Send v2 Hello on FastEthernet0

Send v2 Hello on Serial0

Received v2 Hello on Serial0 from 192.168.0.2

Hello packet has unknown option 20, ignored

Send v2 Hello on Seriall
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06:41:40:
06:41:40:
06:41:40:
06:41:40:
06:41:40:
06:41:40:
06:41:54:
06:42:06:
06:42:10:
06:42:10:
06:42:10:
06:42:10:
06:42:18:
06:42:18:
06:42:18:
06:42:18:
06:42:21.:
06:42:21:
06:42:21:
06:42:24:
06:42:36:
06:42:40:
06:42:40:
06:42:40:
06:42:40:
06:42:54:
06:43:06:
06:43:10:
06:43:10:
06:43:10:
06:43:10:
06:43:17:
06:43:17:
06:43:17:
06:43:17:
06:43:24:
06:43:36:
06:43:40:
06:43:40:
06:43:40:
06:43:40:
06:43:52:
06:43:52:
06:43:52:

PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:

PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:

PIM:

Received v2 Assert on Serial0 from 192.168.0.2
Assert metric to source 192.168.2.2 is [90/2195456]
We lose, our metric [90/20537600]
Prune Serial0/224.0.1.40 from (192.168.2.2/32, 224.0.1.40)
(192.168.2.2/32, 224.0.1.40) oif Serial0 in Prune state
Received v2 Hello on Seriall from 192.168.1.2
Send v2 Hello on FastEthernet0
Send v2 Hello on Serial0
Received v2 Hello on Serial0 from 192.168.0.2
Hello packet has unknown option 20, ignored
Send v2 Hello on Seriall
Received v2 Hello on Seriall from 192.168.1.2
Building Join/Prune message for 224.2.169.22
v2, for RP, Join-list: 10.10.10.10/32, RP-hit, WC-bit, S-bit
v2, for RP, Join-list 192.168.5.2/32
Send v2 periodic Join/Prune to RP via 192.168.1.2 (Seriall)
Received RP-Reachable on Seriall from 10.10.10.10
for group 224.2.169.22
Update RP expiration timer (270 sec) for 224.2.169.22
Send v2 Hello on FastEthernet0
Send v2 Hello on Serial0
Received v2 Hello on Serial0 from 192.168.0.2
Hello packet has unknown option 20, ignored
Send v2 Hello on Seriall
Received v2 Hello on Seriall from 192.168.1.2
Send v2 Hello on FastEthernet0
Send v2 Hello on Serial0
Received v2 Hello on Serial0 from 192.168.0.2
Hello packet has unknown option 20, ignored
Send v2 Hello on Seriall
Received v2 Hello on Seriall from 192.168.1.2
Building Join/Prune message for 224.2.169.22
v2, for RP, Join-list: 10.10.10.10/32, RP-hit, WC-bit, S-bit
v2, for RP, Join-list 192.168.5.2/32
Send v2 periodic Join/Prune to RP via 192.168.1.2 (Seriall)
Send v2 Hello on FastEthernet0
Send v2 Hello on Serial0
Received v2 Hello on Serial0 from 192.168.0.2
Hello packet has unknown option 20, ignored
Send v2 Hello on Seriall
Received v2 Hello on Seriall from 192.168.1.2
Received RP-Reachable on Seriall from 10.10.10.10
for group 224.2.169.22
Update RP expiration timer (270 sec) for 224.2.169.22
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06:43:54:
06:41:18:
06:41:18:
06:41:18:
06:41:19:
06:41:24:
06:41:36:
06:41:40:
06:41:40:
06:41:40:
06:41:40:
06:41:40:
06:41:40:
06:41:40:
06:41:40:
06:41:40:
06:41:54:
06:42:06:
06:42:10:
06:42:10:
06:42:10:
06:42:10:
06:42:18:
06:42:18:
06:42:18:
06:42:18:
06:42:21.:
06:42:21:
06:42:21:
06:42:24:
06:42:36:
06:42:40:
06:42:40:
06:42:40:
06:42:40:
06:42:54:
06:43:06:
06:43:10:
06:43:10:
06:43:10:
06:43:10:
06:43:17:
06:43:17:
06:43:17:

PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:

PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:

Send v2 Hello on FastEthernetORouter C#
Building Graft message for 224.0.1.40, Seriall: no entries
Building Graft message for 224.0.1.40, Serial0: no entries
Check RP 10.10.10.10 into the (*, 224.2.169.22) entry
Send v2 Join on Seriall to 192.168.1.2 for (192.168.5.2/32, 224.2.169.22), S-bit
Send v2 Hello on FastEthernet0
Send v2 Hello on Serial0
Received v2 Hello on Serial0 from 192.168.0.2
Hello packet has unknown option 20, ignored
Send v2 Hello on Seriall
Received v2 Assert on Serial0 from 192.168.0.2
Assert metric to source 192.168.2.2 is [90/2195456]
We lose, our metric [90/20537600]
Prune Serial0/224.0.1.40 from (192.168.2.2/32, 224.0.1.40)
(192.168.2.2/32, 224.0.1.40) oif SerialO in Prune state
Received v2 Hello on Seriall from 192.168.1.2
Send v2 Hello on FastEthernet0
Send v2 Hello on Serial0
Received v2 Hello on Serial0 from 192.168.0.2
Hello packet has unknown option 20, ignored
Send v2 Hello on Seriall
Received v2 Hello on Seriall from 192.168.1.2
Building Join/Prune message for 224.2.169.22
v2, for RP, Join-list: 10.10.10.10/32, RP-hit, WC-bit, S-bit
v2, for RP, Join-list 192.168.5.2/32
Send v2 periodic Join/Prune to RP via 192.168.1.2 (Seriall)
Received RP-Reachable on Seriall from 10.10.10.10
for group 224.2.169.22
Update RP expiration timer (270 sec) for 224.2.169.22
Send v2 Hello on FastEthernet0
Send v2 Hello on Serial0
Received v2 Hello on Serial0 from 192.168.0.2
Hello packet has unknown option 20, ignored
Send v2 Hello on Seriall
Received v2 Hello on Seriall from 192.168.1.2
Send v2 Hello on FastEthernet0
Send v2 Hello on Serial0
Received v2 Hello on Serial0 from 192.168.0.2
Hello packet has unknown option 20, ignored
Send v2 Hello on Seriall
Received v2 Hello on Seriall from 192.168.1.2
Building Join/Prune message for 224.2.169.22
v2, for RP, Join-list: 10.10.10.10/32, RP-hit, WC-bit, S-bit
v2, for RP, Join-list 192.168.5.2/32
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06:43:17:
06:43:24:
06:43:36:
06:43:40:
06:43:40:
06:43:40:
06:43:40:
06:43:52:

06:43:52:

06:43:52:
06:43:54:

PIM: Send v2 periodic Join/Prune to RP via 192.168.1.2 (Seriall)

PIM: Send v2 Hello on FastEthernet0

PIM: Send v2 Hello on Serial0

PIM: Received v2 Hello on Serial0 from 192.168.0.2

PIM: Hello packet has unknown option 20, ignored

PIM: Send v2 Hello on Seriall

PIM: Received v2 Hello on Seriall from 192.168.1.2

PIM: Received RP-Reachable on Seriall from 10.10.10.10
for group 224.2.169.22

PIM: Update RP expiration timer (270 sec) for 224.2.169.22

PIM: Send v2 Hello on FastEthernet0

IGMP debugging is on
Router C#
06:46:06: IGMP: Received Leave from 192.168.4.2 (FastEthernet0) for 224.2.169.22

06:46:06: IGMP: Received Group record for group 224.2.169.22, mode 3 from 192.168.4.2 for 0

sources

06:46:06:
06:46:06:
06:46:06:
06:46:07:
06:46:07:

active)

06:46:09:
06:46:09:

sources

06:46:09:
06:46:09:
06:46:09:
06:46:09:

sources

06:46:09:
06:46:09:
06:46:09:
06:46:09:

sources

06:46:09:
06:46:10:
06:46:10:
06:46:11:

06:46:11

IGMP:
IGMP:
IGMP:
IGMP:
IGMP: Deleting FastEthernet0 from (192.168.5.2,224.2.169.22) olist (no PIM joins

IGMP:
IGMP:

IGMP:
IGMP:
IGMP:
IGMP:

IGMP:
IGMP:
IGMP:
IGMP:

IGMP:
IGMP:
IGMP:
IGMP:
. IGMP:

Lower expiration timer to 1 seconds for 224.2.169.22 on FastEthernet0
Send v2 Query on FastEthernetO for group 224.2.169.22

Send v2 Query on FastEthernetO for group 224.2.169.22

Switching to INCLUDE mode for 224.2.169.22 on FastEthernet0

Received v2 Report on FastEthernet0 from 192.168.4.2 for 224.2.169.22
Received Group record for group 224.2.169.22, mode 2 from 192.168.4.2 for 0

Switching to EXCLUDE mode for 224.2.169.22 on FastEthernet0

Updating EXCLUDE group timer for 224.2.169.22

Received Leave from 192.168.4.2 (FastEthernetQ) for 224.2.169.22

Received Group record for group 224.2.169.22, mode 3 from 192.168.4.2 for 0

Lower expiration timer to 1 seconds for 224.2.169.22 on FastEthernet0

Send v2 Query on FastEthernetO for group 224.2.169.22

Received v2 Report on FastEthernet0 from 192.168.4.2 for 224.2.169.22
Received Group record for group 224.2.169.22, mode 2 from 192.168.4.2 for 0

Updating EXCLUDE group timer for 224.2.169.22

Send v2 Query on FastEthernetO for group 224.2.169.22

Lower expiration timer to 1 seconds for 224.2.169.22 on FastEthernet0

Received v2 Report on FastEthernet0 from 192.168.4.2 for 224.2.169.22
Received Group record for group 224.2.169.22, mode 2 from 192.168.4.2 for 0
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sources

06:46:11: IGMP: Updating EXCLUDE group timer for 224.2.169.22

06:46:11: IGMP: Send v2 general Query on FastEthernet0

06:46:21: IGMP: Received v2 Report on FastEthernet0 from 192.168.4.2 for 224.2.169.22
06:46:21: IGMP: Received Group record for group 224.2.169.22, mode 2 from 192.168.4.2 for 0
sources

06:46:21: IGMP: Updating EXCLUDE group timer for 224.2.169.22

e
BE T RP

(*, 224.2.169.22), 00:00:30/00:02:59, RP 10.10.10.10, flags: SJC
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:
FastEthernet0, Forward/Sparse-Dense, 00:00:30/00:02:38

(192.168.5.2, 224.2.169.22), 00:00:29/00:02:59, flags: CJT
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:
FastEthernet0, Forward/Sparse-Dense, 00:00:29/00:02:38

(*, 224.0.1.40), 00:00:42/00:00:00, RP 10.10.10.10, flags: SIJCL
Incoming interface: Seriall, RPF nbr 192.168.1.2
Outgoing interface list:
Serial0, Forward/Sparse-Dense, 00:00:43/00:02:16
(2) Router_A

RouterA#debug ip pim

PIM debugging is on

RouterA#

05:45:33: PIM: Received v2 Hello on FastEthernet0/0 from 192.168.2.2

05:45:33: PIM: Hello packet has unknown option 20, ignored

05:45:37: PIM: Building Join/Prune message for 224.2.169.22

05:45:37: PIM: No sources in join or prune list

05:45:38: PIM: Send v2 Data-header Register to 192.168.2.2 for 192.168.5.2, group

224.2.169.22

05:45:38: PIM: Building Join/Prune message for 224.0.1.40

05:45:38: PIM: No sources in join or prune list

05:45:38: PIM: Received v2 Register-Stop on FastEthernet0/0 from 192.168.2.2
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05:45:38:
05:45:38:
05:45:39:

PIM:

PIM
PIM

224.2.80.80

05:45:39:
05:45:39:
05:45:39:
05:45:39:
05:45:39:
05:45:40:
05:45:46:
05:45:46:
05:45:46:
05:46:03:
05:46:03:
05:46:10:
05:46:16:
05:46:16:
05:46:16:
05:46:32:
05:46:32:
05:46:36:
05:46:36:
05:46:37:
05:46:37:
05:46:39:
05:46:39:
05:46:39:
05:46:39:
05:46:39:
05:46:40:
05:46:46:
05:46:46:
05:46:47:
05:47:02:
05:47:02:
05:47:10:
05:47:16:
05:47:16:
05:47:17:
05:47:32:
05:47:32:
05:47:36:

PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:
PIM:

for source 192.168.5.2, group 224.2.169.22
: Clear register flag to 192.168.2.2 for (192.168.5.2/32, 224.2.169.22)
: Send v2 Data-header Register to 192.168.2.2 for 192.168.5.2, group

Building Join/Prune message for 224.2.80.80

No sources in join or prune list

Received v2 Register-Stop on FastEthernet0/0 from 192.168.2.2
for source 192.168.5.2, group 224.2.80.80

Clear register flag to 192.168.2.2 for (192.168.5.2/32, 224.2.80.80)

Send v2 Hello on FastEthernet0/0

Send v2 Hello on FastEthernet0/1

Send v2 Hello on Serial0/1

Received v2 Hello on Serial0/1 from 192.168.1.1

Received v2 Hello on FastEthernet0/0 from 192.168.2.2

Hello packet has unknown option 20, ignored

Send v2 Hello on FastEthernet0/0

Send v2 Hello on FastEthernet0/1

Send v2 Hello on Serial0/1

Received v2 Hello on Serial0/1 from 192.168.1.1

Received v2 Hello on FastEthernet0/0 from 192.168.2.2

Hello packet has unknown option 20, ignored

Building Join/Prune message for 224.2.169.22

No sources in join or prune list

Building Join/Prune message for 224.0.1.40

No sources in join or prune list

Send v2 Null Register to 192.168.2.2

Building Join/Prune message for 224.2.80.80

No sources in join or prune list

Received v2 Register-Stop on FastEthernet0/0 from 192.168.2.2
for source 0.0.0.0, group 0.0.0.0

Send v2 Hello on FastEthernet0/0

Send v2 Hello on FastEthernet0/1

Send v2 Hello on Serial0/1

Received v2 Hello on Serial0/1 from 192.168.1.1

Received v2 Hello on FastEthernet0/0 from 192.168.2.2

Hello packet has unknown option 20, ignored

Send v2 Hello on FastEthernet0/0

Send v2 Hello on FastEthernet0/1

Send v2 Hello on Serial0/1

Received v2 Hello on Serial0/1 from 192.168.1.1

Received v2 Hello on FastEthernet0/0 from 192.168.2.2

Hello packet has unknown option 20, ignored

Building Join/Prune message for 224.2.169.22
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05:47:36: PIM: No sources in join or prune list

05:47:36: PIM: Building Join/Prune message for 224.0.1.40

05:47:36: PIM: No sources in join or prune list

05:47:38: PIM: Send v2 Data-header Register to 192.168.2.2 for 192.168.5.2, group

224.2.169.22

05:47:38: PIM: Building Join/Prune message for 224.2.80.80

05:47:38: PIM: No sources in join or prune list

05:47:38: PIM: Received v2 Register-Stop on FastEthernet0/0 from 192.168.2.2
05:47:38: PIM:  for source 192.168.5.2, group 224.2.169.22

05:47:38: PIM: Clear register flag to 192.168.2.2 for (192.168.5.2/32, 224.2.169.22)
05:47:39: PIM: Send v2 Data-header Register to 192.168.2.2 for 192.168.5.2, group

224.2.80.80

05:47:39: PIM: Received v2 Register-Stop on FastEthernet0/0 from 192.168.2.2
05:47:39: PIM:  for source 192.168.5.2, group 224.2.80.80

05:47:39: PIM: Clear register flag to 192.168.2.2 for (192.168.5.2/32, 224.2.80.80)
05:47:40: PIM: Send v2 Hello on FastEthernet0/0

05:47:46: PIM: Send v2 Hello on FastEthernet0/1

05:47:46: PIM: Send v2 Hello on Serial0/1

05:47:47: PIM: Received v2 Hello on Serial0/1 from 192.168.1.1

RouterA#show ip mroute
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
U - URD, | - Received Source Specific Host Report, s - SSM
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.2.169.22), 00:07:29/00:03:16, RP 10.10.10.10, flags: SF
Incoming interface: FastEthernet0/0, RPF nbr 192.168.2.2
Outgoing interface list:

Serial0/1, Forward/Sparse-Dense, 00:07:26/00:03:16

(192.168.5.2, 224.2.169.22), 00:07:29/00:03:29, flags: FT
Incoming interface: FastEthernet0/1, RPF nbr 0.0.0.0
Outgoing interface list:

Serial0/1, Forward/Sparse-Dense, 00:07:26/00:03:16

(*, 224.0.1.39), 00:24:35/00:02:30, RP 0.0.0.0, flags: DC



Incoming interface: Null, RPF nbr 0.0.0.0

Outgoing interface list:
Serial0/1, Forward/Sparse-Dense, 00:24:36/00:00:00
FastEthernet0/0, Forward/Sparse-Dense, 00:24:36/00:00:00

(*, 224.0.1.40), 01:19:10/00:00:00, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0/1, Forward/Sparse-Dense, 01:19:10/00:00:00
FastEthernet0/0, Forward/Sparse-Dense, 01:19:10/00:00:00

(192.168.2.2, 224.0.1.40), 00:23:38/00:02:06, flags: CLT
Incoming interface: FastEthernet0/0, RPF nbr 0.0.0.0
Outgoing interface list:

Serial0/1, Forward/Sparse-Dense, 00:23:38/00:00:00

(192.168.3.2, 224.0.1.40), 00:00:53/00:02:06, flags: CL
Incoming interface: FastEthernet0/0, RPF nbr 192.168.2.2
Outgoing interface list:

Serial0/1, Forward/Sparse-Dense, 00:00:53/00:00:00

(*, 224.2.80.80), 00:07:30/00:02:59, RP 10.10.10.10, flags: SICF
Incoming interface: FastEthernet0/0, RPF nbr 192.168.2.2
Outgoing interface list:

FastEthernet0/1, Forward/Sparse-Dense, 00:07:30/00:02:08

(192.168.5.2, 224.2.80.80), 00:07:32/00:03:29, flags: CFT
Incoming interface: FastEthernet0/1, RPF nbr 0.0.0.0
Outgoing interface list:

FastEthernet0/0, Forward/Sparse-Dense, 00:06:46/00:02:

(3) Router B

RouterB#show ip mroute
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
X - Proxy Join Timer Running, A - Candidate MSDP Advertisement,
U - URD, I - Received Source Specific Host Report, Z - Multicast Tunnel
Y - Joined MDT-data group, y - Sending to MDT-data group
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

36



(*, 224.2.169.22), 00:10:37/stopped, RP 10.10.10.10, flags: S

Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Ethernet0, Forward/Sparse-Dense, 00:10:04/00:03:27

(192.168.5.2, 224.2.169.22), 00:10:37/00:02:43, flags: PT
Incoming interface: Ethernet0, RPF nbr 192.168.2.1
Outgoing interface list: Null

(*, 224.0.1.39), 00:12:09/00:02:14, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0, Forward/Sparse-Dense, 00:12:10/00:00:00
Ethernet0, Forward/Sparse-Dense, 00:12:10/00:00:00

(*, 224.0.1.40), 00:12:10/stopped, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0, Forward/Sparse-Dense, 00:12:10/00:00:00
Ethernet0, Forward/Sparse-Dense, 00:12:11/00:00:00

(192.168.3.2, 224.0.1.40), 00:00:46/00:02:44, flags: LT
Incoming interface: Serial0, RPF nbr 0.0.0.0
Outgoing interface list:
Ethernet0, Forward/Sparse-Dense, 00:00:46/00:00:00

(*, 224.2.80.80), 00:10:38/stopped, RP 10.10.10.10, flags: S
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0, Forward/Sparse-Dense, 00:07:37/00:02:51
Ethernet0, Forward/Sparse-Dense, 00:09:51/00:03:08

(192.168.5.2, 224.2.80.80), 00:10:38/00:03:24, flags: T
Incoming interface: Ethernet0, RPF nbr 192.168.2.1
Outgoing interface list:

Serial0, Forward/Sparse-Dense, 00:07:37/00:02:51

RouterB#

/l/statically configured rp address

RouterB#show ip mro
IP Multicast Routing Table
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Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
X - Proxy Join Timer Running, A - Candidate MSDP Advertisement,
U - URD, I - Received Source Specific Host Report, Z - Multicast Tunnel
Y - Joined MDT-data group, y - Sending to MDT-data group
Outgoing interface flags: H - Hardware switched
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 224.2.169.22), 00:00:10/stopped, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0, Forward/Sparse-Dense, 00:00:10/00:00:00
Ethernet0, Forward/Sparse-Dense, 00:00:10/00:00:00

(192.168.5.2, 224.2.169.22), 00:00:10/00:02:56, flags: T
Incoming interface: Ethernet0, RPF nbr 192.168.2.1
Outgoing interface list:

Serial0, Forward/Sparse-Dense, 00:00:10/00:00:00

(*, 224.0.1.40), 00:00:11/00:02:48, RP 0.0.0.0, flags: DCL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0, Forward/Sparse-Dense, 00:00:11/00:00:00
Ethernet0, Forward/Sparse-Dense, 00:00:11/00:00:00

(*, 224.2.80.80), 00:00:11/stopped, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
Serial0, Forward/Sparse-Dense, 00:00:13/00:00:00
Ethernet0, Forward/Sparse-Dense, 00:00:13/00:00:00

(192.168.5.2, 224.2.80.80), 00:00:13/00:02:56, flags: T
Incoming interface: Ethernet0, RPF nbr 192.168.2.1
Outgoing interface list:

Serial0, Forward/Sparse-Dense, 00:00:13/00:00:00
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