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B=E

O—R>ITT7UITRE, L—REDRERNZTAVIEBBRZ 74V V2BHBONAOET
DHTEELET, NAR. AZTAYIIEREND A, ROLSBEAFIV Y Z7ORILICE
DTERENKT,

- Routing Information Protocol ( RIP; L—F « > J & 7O 8L )
- Enhanced Interior Gateway Routing Protocol ( EIGRP )
- Open Shortest Path First ( OSPF ) 7’0 )L

- Interior Gateway Routing Protocol ( IGRP )

77 # )L N Tk, Border Gateway Protocol ( BGP; R—A— #'— KU I 4 Z7OK3)L ) THIE/N
AN DEHEREh, O—RNFU22TBIThhERA, CORFIXDNTE. BGP %
FALLEERSELIFTUATAO—RIITITZTSIFEZBNLTVET, O—R NS
OOV T ORI, TO—RNFS D TOMEOREEs Z2Z5BL T EEL,

BIRRA
3

REZTIOFIC, ROBH{FBIEhTVWAR I EZHEELET,

. "BGP THE/NAZBIRTZTIOAV XL (CETDHHE
. "BGP OF&EL BT D HFE

EATRIR—F> b

CORFIXDVHNE, BEDVYIZRNIITPN=—RIITON—23VICREENDEDTRED
WEEA.

CORFIAIXNDERE, BEDTARAREICLHDTNAAICEIVWTERENEENTT, <
DRFIXKNTHEATIINTOTFNARAG, JUTBE (F72IN ) RETEZEZHRBRLT
WET, XYRND—=IFBEBHPOBEEF. OV RAIRETEENEEELZTICEHL THL
PDEANBHVYET,

REOE

RFIXDRREOFME, RO TIANTAYTAOREES 2ZRLTEEL,

BGP XA /N—&LTIN—TNv O PRLAZEATSO—K >
IFI>Y

COFIATRE, B (KEXG6E) DEIAN DV IONFHBDBEICO—RITFTIV TR
RIBDFEERLTVET, FUOE. O—HJ)LO Autonomous System ( AS; BEZ AT A
YICHBD1D2DIN—BRESVTINKR—LBGPIREADVE—NASICHBDFIDI—XTRIFE
NTVERT, RORYKNDT—D RATFTIZLE. TEO—HITT,

HI.'
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XY ND—IR

COEIaDVTR, RORY NID—UREZERLET,

1 =1 150.10.10.0

r 4 =1 .2
.1 =0 5

Router A 160.20.20.0 Router B

T T

aAs 11

AS10

e
COETE, ROREFAEFEALTVET,

. RouterA
- RouterB

RouterA

i nterface | oopback 0
ip address 1.1.1.1 255.255.255.0

interface serial O
i p address 160.20.20.1 255. 255.255.0
no i p route-cache

interface serial 1
i p address 150.10.10.1 255. 255.255.0
no i p route-cache

router bgp 11

nei ghbor 2.2.2.2 renmote-as 10

nei ghbor 2.2.2.2 update-source | oopback 0 !--- Use the |IP address of the | oopback interface for TCP
connections. neighbor 2.2.2.2 ebgp-multihop !--- You must configure ebgp-nultihop whenever the externa
(eBGP)

I--- connections are not on the same network address. router eigrp 12 network 1.0.0.0 network 150.10.0.
network 160. 20.0.0 no auto-sunmary

RouterB

i nterface | oopback 0
ip address 2.2.2.2 255.255.255.0

interface serial 0
i p address 160. 20. 20. 2 255. 255. 255.0
no i p route-cache

interface serial 1
i p address 150.10. 10. 2 255. 255. 255.0
no i p route-cache

router bgp 10

nei ghbor 1.1.1.1 renote-as 11

nei ghbor 1.1.1.1 update-source |oopback 0 !--- Use the |IP address of the | oopback interface for TCP
connections. neighbor 1.1.1.1 ebgp-multihop !--- You nmust configure ebgp-nmultihop whenever the eBGP
connecti ons



I--- are not on the sane network address. router eigrp 12 network 2.0.0.0 network 150.10.0.0 network
160. 20. 0. 0 no aut o- sunmmary

EN—F AP ZORILORDYERRTA YD L—NEFEALT, BECHETS 220
ZOAN NARBATH_EETEET. COBEDOIL—FT >4 F7ORILE EIGRP TF.

4
ST REFERCBHEL TV EERBLET,

CiscoOCLI7FZA4AH (BRI—HYER ) F. FED show AV RZHFR—KNLTVET,
showdX > REIDOMERRITDDIZ CiscoCLI 7 FHFTA P2 FERHLTTEL,

showiproute Y ROHBHICEF, 2220 FY RT—I9AOEAED/NAN EIGRP Z2HTEEE
NECENTRENTVWET, traceroute XV ROEBIAS, 2 2O VT IIEEOETERAD
PEHENRTVBRCENDAYET, COZFIVATR, O—R 7V T@ENTY NENTIT
bhEd, SUFPIL AR —7 I ATiproute-cache 1Y RZRTIThIE, BEEMNTOHO
—RIITIUTRRITTEET, Fh. Cisco Express Forwarding ZFRAL T, N7 Y NE
EBEBNOO—R NSOV T EBRETHIEETARLTT, Cisco Express Forwarding D& E
FEICDOVWTOEEMIE. TCisco Express Forwarding @& Es 2B L T EE L,

Rout er A# show ip route !--- Qutput suppressed. Gateway of last resort is not set 1.0.0.0/24 is
subnetted, 1 subnets C1.1.1.0 is directly connected, LoopbackO 2.0.0.0/24 is subnetted, 1
subnets D 2.2.2.0 [90/2297856] via 150.10.10.2, 00:00:45, Seriall [90/2297856] via 160.20.20.2,
00:00:45, Serial0 160.20.0.0/24 is subnetted, 1 subnets C 160.20.20.0 is directly connected,
Serial0Q 150.10.0.0/24 is subnetted, 1 subnets C 150.10.10.0 is directly connected, Seriall
Router A# traceroute 2.2.2.2 Type escape sequence to abort. Tracing the route to 2.2.2.2 1
160.20.20.2 16 nsec 150.10.10.2 8 nsec *

NSTLNS1—-FT142T

REDECS, COREICHIDBEORT TN 1—T12I0BBREHYEEA,

1800—H) IL—2%28HL T 1 D0 Internet Service
Provider (ISP; 1 > &—% Y N H—EX 70/ 48— ) L7
FILER—LLTVWDFZEEOO—K I TFIT

COFIATEK, JE—RASEO—HILAS OBICEHROD > IONFHBBEEICO—RITT
D0 %#RBITDIHEEBNLTVWET, Chsn ) ok, O—AILASICHSD1D2DI)L—3
EVINKR—LBGPRENDUE—RNAS ICHDEHOII—FTRIFENATVWET, XOX
YRD—=D BATISLIE, TOLDIBRYRNI—ODO—HITT,

CDFREHI TR, maximum-paths AN REFALTVWET, TF7HIRNTR, BGP IZ&KY),
12O ASHSEFEZFLE, RATUREEEIAN NAOHFASKER/INAN 1 DBRENET, I
U, BHANSHAEIANNSLIL NAODBRARBIGEETEEFT, EEITHICEK, BGP O
>714F¥ 1L —>32(C maximum-paths paths IN¥ > REZANE T, paths 51K, 1 ~ 6D
BFEeFEALET,

XY NI—VUH

CNEOVIIAVTER, ROXYND—UXREZFERALET,
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160.20.20.0

A5 11

150.10.10.0

BE
COETR., ROREFEEALTLET,

- RouterA
. RouterB
- RouterC

RouterA

i nterface LoopbackO

ip address 1.1.1.1 255.255.255.0

|

interface Serial 0

i p address 160. 20.20.1 255.255. 255.0

|

!

interface Serial 1

i p address 150.10.10.1 255.255.255.0

|

!

router bgp 11

nei ghbor 160. 20.20.2 renote-as 10
nei ghbor 150. 10.10.2 renote-as 10
network 1.0.0.0
maxi mum pat hs 2

I--- This command specifies the maxi mum nunber of paths
l--- toinstall in the routing table for the specific destination.

RouterB
interface EthernetO
ip address 2.2.2.1 255.255.255.0
I
interface Serial 0
i p address 160. 20. 20. 2 255.255. 255.0
I
I
router bgp 10
nei ghbor 160.20.20.1 renote-as 11
network 2.0.0.0
aut o- sunmary

RouterC

interface Et hernetO

A5 10



ip address 2.2.2.2 255.255.255.0

!

interface Serial 1

i p address 150. 10. 10.2 255. 255.255.0
!

!

router bgp 10

nei ghbor 150. 10.10.1 renote-as 11
network 2.0.0.0

aut o- summary

R
CCT, RENEEBICHELTVWACEZHERLET,

CiscoCLI7FZAH (BRI—YER)F. HED show ANV RZHR—KNLTVET,
show X RHEDD O ERTRTZDDIZ CiscoCLI 7 FZAHEFRLTTEL,

showiproute AY > ROHEHICTIE, 2220 FY RT—OANDOHEAED/NAHN BGP BHTEEEh
ECENTRENTVET, traceroute IX ROHAAS, 2 20U TZIINEHROBTERN 2

BEhTWVWBENDAYET, COTFIATREH, O—RZITFUITRIBERMNTITIOAE
¥, showipbgp Y RTlE. 2000 DFY RD—O0BMEICRNUNRRENET,

Router A# show ip route !--- Qutput suppressed. Gateway of last resort is not set 1.0.0.0/24 is
subnetted, 1 subnets C 1.1.1.0 is directly connected, LoopbackO B 2.0.0.0/8 [20/0] via
150.10.10.2, 00:04:23 [20/0] via 160.20.20.2, 00:04:01 160.20.0.0/24 is subnetted, 1 subnets C
160.20.20.0 is directly connected, SerialO 150.10.0.0/24 is subnetted. 1 subnets C 150.10.10.0
is directly connected, Seriall RouterA# traceroute 2.2.2.2 Type escape sequence to abort.
Tracing the route to 2.2.2.2 1 160.20.20.2 16 nsec 150.10.10.2 8 nsec * RouterA# show ip bagp BGP
table version is 3, local router IDis 1.1.1.1 Status codes: s suppressed, d danped, h history,

* valid, >best, i - internal Oiqgin codes: i - |G e - EGP, ? - inconplete Network Next Hop
Metric LocPrf Weight Path *> 1.0.0.0 0.0.0.0 0 32768 i *> 2.0.0.0 160.20.20.2 0 0 10 i *
150.10.10.2 0 0 10

NSTND1—F12T

RENDECD, COREICHIDRBEORNT TN 1—TFT1VIBHREBYEEA,

BBOO—H) N—2Z&HLT1 D20 ISP CF1FILEK—A
LTWaBEOO—K> TPV Y

COIFIATR., BHoO—A)L IL—22Z2BLTEU ISP ICAASEBROERN HBIFEIC
O—RIFUVITRERIDFEZEBNALTVET, 2 D00 eBGPETHN 2 ANELZO—
AL IIL—FTRIFEENTVET, BGP Tk eBGP & internal BGP ( iBGP; N BGP ) T%E <&
NEXYRD—UOHRTHRELB/NAN DEFBRENDEH, 22000 0TA—RNF Y
T RITOSCERTEEREA, ASTI0NODBEHONAOBETO—R > ITIIZITSONFRE
NDEIZBEYNET., cORATOO—RIITIVIZERTIE, BEDRXYRNIT—IADKNT
74V, BRIICERENLEARUD—ICESVT, MAOVIVBRBATEHEEAETIhET, FLE
DOORMEIC, — A0V TERENrRELEZEONY VT Y TOERIZRELET,

MEBREICTREO,. ASTMMOBGPL—FT 12T RU—ZRODELSIZEELET,

-AS11 i, AS10oO—AN IIL—h&, ThUADLADE—FY RAODTT7 A BNIL—K%E
FHANXT,
CRERNTTAV I RIS —RBROEHBYTY, RIVIASAUE—FKYNIEANDSNZT 4
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YO INT, R101-R103 V>V %Z\EVET, R101-R103 U UV TEENF REL LES.
R101 AS AV E—XY NCEAD KRS 714 v OIFTANT, R102 #&FHL TAS10 ICEEE
nEd, ARIC. RIASAUVE—ZXY NCEAAD KRS T7 1Y UEFTXT, R102-R104 1)
VOBRBYET, R102-R104 U U TEENKLELEHE, R12HA5/4F—%Y MNCZE
APS5SRST14v 0T T, R101 ZBAL TAS10 ICEEETIET,

CEERNTSTAVIO RV —RBROEBY)TT, A VF—FXY NI ESEKRDIZYNT—D
192.168.11.024 BTO KRS 7 4 Y Uk, R103-R101 U UL SEELET, 102 —FY
RASKBDZRY NT—%192.168.12.024 BTDOKRZ 7 4 Y JI&k, R104-R102 V> I H S F
ELET, AS1I0NODUVID—ATEENRELEBERE. HADUINIXNTOZRY
RDO—OBDODRNZ T4V IBAVEA—FZYRNDSASMIANIIL—FT12TILET,

CNEEBETBICE. R101 2S5 R103 XL T 192.168.11.0 B+ AT BKIC. R102 A
SR1I4ANDTFTIVAXRNENEEWAS PATHAEENDELDSIZLET, ChiZkY),
AS 10 [ R103-R101 U U %#BA /N A HE/NAERBZLET, BE#HIC. R102-R104 U U %
BLUT 192168120 27 T ATHEIZ., KVVEBWNANEENDLDSICLET, T5Th
(&, AS10 1k AS11 M 192.168.12.0 B TNHKRZ 7 14 ¥ VIZBBL T R104-R102 V> U =B EH
(CBIRLE T,

HERNTTA14YIICDO2\VTIE, eBGP TEEULEIL—KNCETVWTBGP AHRE/NAZRELE
T, chsD)—bREE, BGPASEBELEIL—RKWEEBEENETT, R101 &, eBGP T
R103 A5, iBGP TR102 /'S5 10.10.34.0 2% B L £F, ABNAOAFHFRIP/NAKY) EEBE
WICBIRENET, 0D, R1I01 DREICHZ BGP T—7IIL%ERB &, 10.10.34.0 ADJL
—KNE R101-R103 DU > 0 %\EY), ZTARKY 7I& 10.10.133 ICREETNTVET, R102
TlE. 10.10.34.0 ADJL—KIE R102-R104 ) > U %EY), TV ARKY 7k 10.10.24.4 |27
2TVET, ZD&LSICLT, 1010340 THORS 74V ODOO—RIFTIINEREh
£9, BEOEZXANRIONERICZODFIFINIIL—NIELHTIEEEYET, BGP O/VAE
REECODVTOFHME, TBGP THRE/NAZEBIRTZTFI AV ALy 2SBLTLSEETL,

XY RO—UR

COtEI2aADVTR, RORY NID—UREZERLET,
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192.168.12.0
192.168.11.0 secondary

T 10.10.24. X

AS 11

BUE

COETE, ROREFZERALTVET,

Py
—_—
o
—

Py
-
o
N

Py
-
o
w

Py
—
o
=

R101
host nane R101

|

interface Ethernet0/0

ip address 192.168.11.1 255. 255. 255. 0 secondary
i p address 192.168.12.1 255.255.255.0
|

interface Serial 8/0

i p address 10.10.13.1 255.255.255.0

|

router bgp 11

no synchroni zation

bgp | og- nei ghbor - changes

network 192.168.11.0

network 192.168.12.0

10.10.34. X




nei ghbor 10.10.13.3 renmote-as 10

nei ghbor 10.10.13.3 route-map R101- 103- MAP out

I--- The AS_PATH is increased for 192.168.12.0. nei ghbor 192.168.12.2 renote-as 11 nei ghbor 192. 168. 12
next - hop-sel f maxi mum paths 2 no auto-summary ! access-list 1 permit 192.168.12.0 access-list 2 permt
192.168.11.0 route-map R101-103- MAP pernit 10 match ip address 1 set as-path prepend 11 11 11 ! route-n
R101- 103- VAP permit 20 match ip address 2

R102
host nanme R102
I

interface Ethernet0/0

ip address 192.168. 11. 2 255. 255. 255. 0 secondary

ip address 192.168.12. 2 255. 255. 255.0

|

interface Serial 8/0

i p address 10. 10.24.2 255. 255.255.0

|

router bgp 11

no synchroni zation

bgp | og- nei ghbor - changes

network 192.168.11.0

network 192.168.12.0

nei ghbor 10.10.24.4 renote-as 10

nei ghbor 10.10. 24. 4 route-nmap R102- 104- MAP out

l--- The AS_ PATH is increased for 192.168.11.0. nei ghbor 192.168.12.1 renpte-as 11 nei ghbor 192. 168. 12
next - hop-sel f no auto-sumary ! access-list 1 permt 192.168.11.0 access-list 2 permt 192.168.12.0 rou
R102- 104- VAP permit 10 match ip address 1 set as-path prepend 11 11 11 ! route-nmap R102- 104- MAP permt
match i p address 2 !

R103

host nane R103

|

interface Ethernet0/0

i p address 10.10.34.3 255.255.255.0

|

interface Serial 8/0

i p address 10.10.13.3 255.255.255.0

|

router bgp 10

no synchroni zation

bgp | og- nei ghbor - changes

network 10.10.34.0 nmask 255.255.255.0
nei ghbor 10.10.13.1 renote-as 11

nei ghbor 10.10.13.1 default-originate
nei ghbor 10.10.34.4 renote-as 10

nei ghbor 10. 10. 34. 4 next - hop-sel f

no aut o- sunmary
|

R104
host nane R104
[

interface Ethernet0/0
i p address 10. 10. 34. 4 255.255.255.0

interface Serial 8/0
i p address 10. 10. 24. 4 255.255.255.0



I
router bgp 10

no synchroni zation

bgp | og- nei ghbor - changes

nei ghbor 10.10.24.2 renmpte-as 11

nei ghbor 10. 10. 24. 2 defaul t-originate
nei ghbor 10.10.34.3 renmote-as 10

nei ghbor 10. 10. 34. 3 next - hop-sel f

no auto-sunmary

{3

cOtEU2a>TR, RENMEELCEBELTVRIAESHERFBITIBRICKRIUDOBRERMUL T
WEd,

HDENDshow AN RiF showIN REIO DM ERRIT D EZTEEIC TS Cisco CLI 7T
SAH (BRI-—F0H) &> THR—RENET,

AS11 EAS10 DEDUIONFESSEHE ML TULWDFESORESR
BRENZT71YODHER
E:showipbgp AN ROBHHRICESNDIKEYRS (>) . RTAEE/NAOFRTHRD

XYRID—VRICERAEhZIREEZ/NAZRLET., FMllE. "BGP THENAZZERIZT
LIV ZX Ly ZBRUTLKEE L,

RIZRT R1I01 MDBGP T—7 Ik, 1 2FZ—FXY RELSITRTORERNT 714V IDOEKE
INAA R101-R103 U0 %2 @R e RLTVWET, showiproute X ROEHT, IL—F
A0 T=T N HDI—hEHETEEFT,

R101# show ip bgp BGP table version is 5, local router IDis 192.168.12.1 Status codes: s

suppressed, d danped, h history, * valid, > best, i - internal Oigin codes: i - IGP, e - EG, ?
- _inconplete Network Next Hop Metric LocPrf Wight Path * i0.0.0.0 192.168.12.2 100 0 10 i *>
10.10.13.3 0 10 i !'--- This is the next hop of R103. * i10.10.34.0/24 192.168.12.2 100 0 10 i *>
10.10.13.3 00 10 i !--- This is the next hop of RI03. * i192.168.11.0 192.168.12.2 0 100 0 i *>
0.0.0.0 0 32768 i * i192.168.12.0 192.168.12.2 0 100 0 i *> 0.0.0.0 0 32768 i R101# show ip
route !'--- Qutput suppressed. Gateway of last resort is 10.10.13.3 to network 0.0.0.0 C

192.168.12.0/24 is directly connected, Ethernet0/0 C 192.168.11.0/24 is directly connected,

Et hernet0/0 10.0.0.0/24 is subnetted, 2 subnets C 10.10.13.0 is directly connected, Serial 80 B
10.10.34.0 [20/0] via 10.10.13.3, 00:08:53 '--- This is the next hop of R103. B* 0.0.0.0/0
[20/0] via 10.10.13.3, 00:08:53 '--- This is the next hop of R103

RIZ, R102 D BGP 77— N EN—F 1420 =TI %ERLET, RUZ—IZH#>T, R102 &
AS10ANDITRTDOKRS 7 1Y U% R102-R104 D> O #BLUTIL—FT 19 LET,

R102# show ip bgp BGP table version is 7, local router IDis 192.168.12.2 Status codes: s
suppressed, d danped, h history, * valid, > best, i - internal Oigin codes: i - IGP, e - EG, ?
- inconplete Network Next Hop Metric LocPrf Weight Path *> 0.0.0.0 10.10.24.4 0 10 i !--- This
is the next hop of R104. * i 192.168.12.1 100 0 10 i *> 10.10.34.0/24 10.10.24.4 0 10 i !---
This is the next hop of R104. * i 192.168.12.1 0 100 0 10 i * i192.168.11.0 192.168.12.1 0 100 O
i *>0.0.0.0 0 32768 i * i192.168.12.0 192.168.12.1 0 100 O i *> 0.0.0.0 0 32768 i R102# show ip
route !--- CQutput suppressed. Gateway of last resort is 10.10.24.4 to network 0.0.0.0 C
192.168.12.0/24 is directly connected, Ethernet0/0 C 192.168.11.0/24 is directly connected,

Et hernet0/0 10.0.0.0/24 is subnetted, 2 subnets C 10.10.24.0 is directly connected, Serial8/ 0 B
10.10.34.0 [20/0] via 10.10.24.4, 00:11:21 !--- This is the next hop of R104. B* 0.0.0.0/0
[20/0] via 10.10.24.4, 00:11:21 !--- This is the next hop of R104

AS10 05 AST1 ADEENT7 1Y U DOTHER
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XY RNDJ—7192.168.11.0 & 192.168.120 F ASMM ICBLETF. RUZ—ICH>T, AS11 T
FERYRD—2 192168110 TDRT 7 4 Y I Tk R103-R101 U UABREh, XY KD
—7 192.168.12.0 % TCND KT 7 1Y JTIE R104-R102 U VA BEREENET,

R103# show i p bgp BGP table version is 4, local router IDis 10.10.34.3 Status codes: s
suppressed, d danped, h history, * valid, > best, i - internal Oigin codes: i - IGP, e - EGP, ?
- inconpl ete Network Next Hop Metric LocPrf Wight Path *> 10.10.34.0/24 0.0.0.0 0 32768 i *>
192.168.11.0 10.10.13.1 0 0 11 i !'--- The next hop is R101. * 192.168.12.0 10.10.13.1 0 0 11 11
11 11 i *>i 10.10.34.4 0 100 0 11 i !'--- The next hop is R104. R103# showip route !--- CQutput
suppressed. Gateway of last resort is not set B 192.168.12.0/24 [200/0] via 10.10.34.4, 00:04: 46
1--- The next hop is R104. B 192.168.11.0/24 [20/0] via 10.10.13.1, 00:04:46 !--- The next hop
is RLO1. 10.0.0.0/24 is subnetted, 2 subnets C 10.10.13.0 is directly connected, Serial8/ 0 C
10.10.34.0 is directly connected, Ethernet0/0

R103 Tk, XY hDJ—7 192.168.11.0 ND&IE/VAK R103-R101 UV Z&V . XY hD—
2 192.168.12.0 ND&F&E/NAlE R104 ZZHL TASM ICAAVET, cDFERF. ZE/NA
RICK DO THRENANFREENATVWET,

B#IC, R104 TEBGP T—7NEN—TFT 14200 T—=TILREROELSICHEYET,

R104# show ip bgp BGP table version is 13, local router IDis 10.10.34.4 Status codes: s
suppressed, d danped, h history, * valid, > best, i - internal Oigin codes: i - IG, e - EGP, ?
- inconplete Network Next Hop Metric LocPrf Weight Path *>j 10.10.34.0/24 10.10.34.3 0 100 O

*>j 192.168.11.0 10.10.34.3 0 100 0 11 i * 10.10.24.2 0 0 11 11 11 11 i *> 192.168.12.0

10.10.24.2 0 0 11 i R104# showip route !--- Qutput suppressed. Gateway of last resort is not
set B 192.168.12.0/24 [20/0] via 10.10.24.2, 00:49:06 !--- The next hop is R102. B
192.168.11.0/24 [200/0] via 10.10.34.3, 00:07:36 !--- The next hop is R103. 10.0.0.0/24 is

subnetted, 2 subnets C 10.10.24.0 is directly connected, Serial8/ 0 C 10.10.34.0 is directly
connected, Ethernet0/0

R101-R103 U OV CHEENFREL EBESOHEERE

R101-R103 U U TEEN RETDE, IXNTORZ T4V IA RI02 ZRHIT B LS ICHIL—
TAVTENET, AORRBRZOEEZRLTVET,



10.10.34. X

192.168.12.0
192.168.11.0 second ary

CORRZESZIL—RTBEHIC, R103 TRI03-R101 U & vy NIV LET,

R103(config)# interface serial 8/ 0 RLO3(config-if)# shutdown *May 1 00: 52: 33. 379: 9BGP- 5-
ADJCHANGE: nei ghbor 10.10.13.1 Down Interface flap *May 1 00:52: 35.311: 9% NK- 5- CHANGED:
Interface Serial 80, changed state to admi nistratively down *May 1 00: 52: 36.127: 9%. NEPROTO 5-
UPDOMN: Line protocol on Interface Serial 80, changed state to down

AS10\NDODREIL—NEEELET,

R101# show i p bgp BGP table version is 17, local router IDis 192.168.12.1 Status codes: s
suppressed, d danped, h history, * valid, > best, i - internal Oigin codes: i - IGP, e - EG, ?
- inconpl ete Network Next Hop Metric LocPrf Wight Path *>i0.0.0.0 192.168.12.2 100 0 10 i !---
This is the next hop of R102. *>i10.10.34.0/24 192.168.12.2 100 0 10 i !--- This is the next hop
of R102. * i192.168.11.0 192.168.12.2 0 100 0 i *> 0.0.0.0 0 32768 i * i192.168.12.0
192.168.12.2 0 100 0 i *> 0.0.0.0 0 32768 i R101# show ip route !--- Qutput suppressed. Gateway
of last resort is 192.168.12.2 to network 0.0.0.0 C 192.168.12.0/24 is directly connected,

Et hernet0/0 C 192.168.11.0/24 is directly connected, Ethernet0/0 10.0.0.0/24 is subnetted, 1
subnets B 10.10.34.0 [200/0] via 192.168.12.2, 00:01:34 B* 0.0.0.0/0 [200/0] via 192.168.12.2,
00:01:34 !'--- Al outbound traffic goes through R102. R102# show ip route !--- CQutput
suppressed. Gateway of last resort is 10.10.24.4 to network 0.0.0.0 C 192.168.12.0/24 is
directly connected, Ethernet0/0 C 192.168.11.0/24 is directly connected, Ethernet0/0 10.0.0.0/24
is subnetted, 2 subnets C 10.10.24.0 is directly connected, Serial 8 0 B 10.10.34.0 [20/0] via
10.10.24.4, 00:13:22 B* 0.0.0.0/0 [20/0] via 10.10.24.4, 00:55:22 !--- Al outbound traffic on
R102 goes through R104.

R101-R103 A X I LIt EDERRNTZ 71V VOBREHRIELET,

R103# show ip bgp BGP table version is 6, local router IDis 10.10.34.3 Status codes: s



suppressed, d danped, h history, * valid, > best, i - internal Oigin codes: i - IGP, e - EG, ?
- inconplete Network Next Hop Metric LocPrf Weight Path *> 10.10.34.0/24 0.0.0.0 0 32768 i
*>j 192.168.11.0 10.10.34.4 0 100 0 11 11 11 11 i *>i192.168.12.0 10.10.34.4 0 100 0 11 i R103#

show ip route !--- Qutput suppressed. Gateway of last resort is not set B 192.168.12.0/24
[200/0] via 10.10.34.4, 00:14:55 !--- The next hop is RL04. B 192.168.11.0/24 [200/0] via
10.10.34.4, 00:05:46 !--- The next hop is R104. 10.0.0.0/24 is subnetted, 1 subnets C 10.10.34.0

is directly connected, Ethernet0/0

R104 Tl&. 192.168.11.0 H KT 192.168.120 L TD KT 7 4 ¥ JIE R104-R102 U > U = &EV)
£9,

R104# show ip route !--- Qutput suppressed. Gateway of last resort is not set B 192.168.12.0/24
[20/0] via 10.10.24.2, 00:58:35 !--- The next hop is R102. B 192.168.11.0/24 [20/0] via
10.10.24.2, 00:07:57 !--- The next hop is R102. 10.0.0.0/24 is subnetted, 2 subnets C 10.10.24.0
is directly connected, Serial8/ 0 C 10.10.34.0 is directly connected, Ethernet0/0

NZTNZaA—F42T

REQECD, COREICHEIDHBEORNZ I 1—FT1 2 IBRBEHIFLRA,

1800—AL IL—2EHLT2 20 ISP NI FHR—
TVW3/ENO—RITITFIT

COZFIATRE, NAFAR—LRETO—RNZVIVIJRIERTEZVOT, EATEDD
BO—RZITFUDTEFICREYET, BGP TR, BEHDAS HSFFENEBGP IL—h0DH
TRENODREZNAN 1 D2EFERENZOT, O—RNZUIVJRERTEERLEA,
CTlE, 1.0.0.0 ~ 128.0.0.0 DEHEHDIL— KM IZDOWVWTIK ISP (A) ASEFBLEFICKEWVWX K
Dy OZREL., TAUADIL—KIOVTR ISP (B) ASFBLEAICKEVWXRND Y V&SR
ELET, RORYKNIT—D ZATIF L. TO—HITT,

., 2 ONRBBIH—ERX TONAEF— (INFHR—Z2T ) ZFERAL - BGP DFREHI
1 ZZRLTLKEE,

ZY hO—UK

COtEI2AVTR, RORY NI—UVREZEALET,

170.16.6.0/2 4

160.20.20.0
A5 10 2220024

150.10.10.0
2.2.2.0124
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BE
COETR., ROREFAEEALTLET,

. RouterA
. RouterB
- RouterC

RouterA

interface Serial 0

i p address 160. 20.20.1 255.255. 255.0
no i p route-cache

interface Serial 1
i p address 150.10.10.1 255.255.255.0
no i p route-cache

router bgp 11

nei ghbor 160. 20.20.2 renote-as 10

nei ghbor 160. 20.20.2 route-nap UPDATES-1 in

I--- This allows only the networks up to 128.0.0.0. neighbor 150.10.10.2 renote-as 12 nei ghbor 150.10.1
route-map UPDATES-2 in !--- This allows anything above the 128.0.0.0 network. auto-summary route-map UP
1 permt 10 match ip address 1 set weight 100 route-map UPDATES-1 pernmit 20 nmatch ip address 2 route-nm
UPDATES-2 pernit 10 nmatch ip address 1 route-map UPDATES-2 pernit 20 nmatch ip address 2 set weight 100
access-list 1 permit 0.0.0.0 127.255.255. 255 access-list 2 deny 0.0.0.0 127.255. 255. 255 access-list 2 p
any

RouterB

i nterface LoopbackO

ip address 2.2.2.2 255.255.255.0
int | oopback 1

ip address 170.16.6.5 255.255.255.0

interface Serial 0O
i p address 160. 20.20.2 255. 255.255.0
no i p route-cache

router bgp 10

nei ghbor 160.20.20.1 renote-as 11
network 2.0.0.0

network 170.16.0.0

aut o- summary

RouterC

i nterface LoopbackO
ip address 170.16.6.6 255.255.255.0

i nterface Loopbackl
ip address 2.2.2.1 255.255.255.0

interface Serial 1
i p address 150.10.10. 2 255. 255. 255.0
no i p route-cache

router bgp 12

nei ghbor 150.10.10.1 renote-as 11
network 2.0.0.0

network 170.16.0.0

aut o- sunmary



{3
CoTR, BENFERCBELTVDCEERALET.

CiscOCLI7FZAH (BRI—HYER ) F. FED show ANV REHFR—KLTVWET,
showdX > REIDOMERRITDDIZ CiscoCLI 7 FHTA P2 FERHLTTE L,

show ip route N> RO B & traceroute X ROEHIZIE, 128.0.0.0 KV THOERY KD —
7 160.20.20.2 15 RouterA ZHTITK ZEN RENTVET, <DII—BIE, serial0 1>
R—=—TIAANSDRIANKY T T, BYDODZRY NT—2F, 150.10.102 A5 HTITEE
T, cDI—KEserial 1 1 EF—TIAADLSDRIARNKY T TH,

Rout er A# show ip route !--- Qutput suppressed. Gateway of last resort is not set B 170.16.0.0/16
[20/0] via 150.10.10.2, 00:43:43 !'--- This is the next hop out through serial 1. B 2.0.0.0/8
[20/0] via 160.20.20.2, 00:43:43 !'--- This is the next hop out through serial 0. 160.20.0.0/24

is subnetted, 1 subnets C 160.20.20.0 is directly connected, SerialO 150.10.0.0/24 is subnetted,
1 subnets C 150.10.10.0 is directly connected, Seriall RouterA# show ip bgp BGP table version is
3, local router IDis 160.20.20.1 Status codes: s suppressed, d danped, h history, * valid, >
best, i - internal Origin codes: i - IGP, e - EGP, ? - inconplete Network Next Hop Metric LocPrf
Wei ght Path Network Next Hop Metric LocPrf Wight Path * 2.0.0.0 150.10.10.2 0 0 12 i *>
160.20.20.2 0 100 10 i * 170.16.0.0 160.20.20.2 0 O 10 i *> 150.10.10.2 0 100 12 i RouterA#
traceroute 2.2.2.2 Type escape sequence to abort. Tracing the route to 2.2.2.2 1 160.20.20.2 16
nsec * 16 nsec RouterA# traceroute 170.16.6.6 Type escape sequence to abort. Tracing the route
to 170.16.6.6 1 150.10.10.2 4 nsec * 4 nsec

NSTLNZ1—-FT127T

REQECD, COREICHEHIDBEORNZ I 1—FT12IBRBEHIFLRA,

BBOO—-HDL IL—2Z&HLT2O0 ISP EXIILFHR—AL
TW3FEanO—R > FPUT

200 ISP Z2FEALENILFAR—LARETE,. O—RNZPJEERATEEBA, BGP T
X, BHOAS A S5FBEN=BGP NADHFHTRHRENDFEZE/NAN 1 2EFHBIRENZDT
AO—RNSUIVVITRERTEERRA., LAL,. O—RIITFPIITREOELSBIILTFR
—ABGP XY RD—VTHREMEOHZDTT, BRIERLLERIVI—ICEIE, EENOBGP 7
NJE1—bhZEALTNZ74v 0 70212 MO—J)LLET,

cntU>2arTR. REHAZEIIFEATNBIVILTFAR—LFREILODVWTHBALTVERT, RDEK
B, O—RZIFPVIEZRRIBZIFEERLTVET, KO "RYKND—D BATITZ A
1 ZRTLKEZV, CORTE. AS100 DX IILFR—ALATEEHEO-—RZITUVIHNRE
ETNTVEXRT,

ECOBTEATSZIPTRLAK, REC1918 BEDTZAX—KN FRLALZICMH>TY
20T, EBEOAVEX—XYNETOIL—TFT AT ICEEATEEE A,

MEHREIZTRLH, AS100DBGP IL—FT 12T RUZ—ZRODISIZHRELET,

-AS100 &k, A7ONAMA—0O—AIL IIL—KE, TRUADA O Z—ZY N IL—RDT7
AN ZEZTFANTT,

CERERNTTAVI RIS —RBEAOEHYTT, AS300BTHORT T4 YUl R1-
ISP(A) >V %ZBYNET, ASA0BTHORT 714 YUk, R2-ISP(B) U U %EYE
T TOHDRNT T4V IREIXRNTF7ZFINM IL—K0.000%ZEFBELEL, R1-ISP(A) U
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V%BYET, R1-ISP(A) UV TEENfr RELEHEE, IXTORNT T4 Y IH R2-
ISP(B)U> U EEBYET,

CEENTGTAVIO RID—RBROEBY)TT, IVX—KXYRNDSORY ND—7
10.10.10.024 BTHO KT 714 v Uik, ISP(A)-R1UVIDNSEELET, 10X —FY
RASOHZRY NTJ—% 10.10.20.024 EBTHOKRZ 714 Y Ik, ISP(B)-R2UIHSE)E
LET, —HD ISP TEENMNRELLBEEE, IXTOXRY RT—2IZRL T, AHD ISP
NAUR—=FY NDSAS100NRNT 71V O0ZI)N—TFT142TLET,

Y NI—YR

COtEI2aADVTR, RORY NID—UVREZERLET,

192.168.21.1 . 192468.31.3  AS 300
R ISP-A Hetwork
AS 100 | 30.30.30.0/24

Hetwork 10.10.10.024| | |gGp
Hetwork 10.10.20.0:24
| /

e 192.168.42.4 p.‘"'"__“_’f’"

192.168.21.2

R2 ISP-B Hetwork
40.30.30.0:24

BB

CHDETIE, XROFREFZFEAL TVET,

R2
interface EthernetO
i p address 192.168.21.2 255.255.255.0
|
interface Serial0
i p address 192. 168. 42. 2 255.255.255.0
router bgp 100
no synchroni zation
bgp | og- nei ghbor - changes
I--- The next two |ines announce the networks to BGP peers. network 10.10.10.0 nask 255.255.255. 0 netwo

10. 10. 20. 0 mask 255.255.255.0 !--- The next line configures i BGP on Rl. neighbor 192.168.21.1 renote-as
nei ghbor 192.168.21.1 next-hop-self !--- The next line configures eBGP with | SP(B). neighbor 192.168. 42
renote-as 400 !'--- This is the incomng policy route map for the application

l--- of attributes to specific routes. neighbor 192.168.42.4 route-map AS-400-INCOMNG in !--- This is

outgoing policy route map for the application



l--- of attributes to specific routes. neighbor 192.168.42.4 route-map AS-400- QUTGO NG out no aut o-sumr
I 1--- This line sets the AS path access |ist.
l--- The line permits all routes within the routing domain of the provider. ip as-path access-list 1 pe

N400$ ! I--- These two lines set the access list. access-list 10 permt 10.10.10.0 0.0.0.255 access-lis
permt 10.10.20.0 0.0.0.255 !--- The next three lines configure LOCAL_PREF for routes

I--- that match AS path access list 1. route-map AS-400-1NCOM NG pernmit 10 match as-path 1 set |ocal -
preference 150 !--- Here, the route map prepends AS 100 to BGP updates for networks

I--- that are permitted by access list 10. route-map AS-400- QUTGO NG pernit 10 match ip address 10 set
path prepend 100 !--- This |line announces the network that is permtted by

I--- access list 20 without any changes in BGP attributes. route-nmap AS-400- OUTGO NG permit 20 match ip
address 20

R1

interface Serial 0/0

ip address 192.168. 31.1 255. 255. 255.0
|

interface Ethernetl1/0

ip address 192.168.21.1 255. 255.255.0
|

router bgp 100

no synchroni zation

bgp | og- nei ghbor - changes

network 10.10.10.0 mask 255. 255. 255.0
network 10.10.20.0 mask 255.255. 255.0

l--- | BGP peering with R2 nei ghbor 192.168.21.2 renpte-as 100 nei ghbor 192.168.21.2 next-hop-self ! I--

line sets eBGP peering with I SP(A). neighbor 192.168.31.3 renpte-as 300 ! !--- This is the incom ng po
route map for the application
l--- of attributes to specific routes. neighbor 192.168.31.3 route-map AS-300-INCOMNGin ! !--- This

outgoing policy route map for the application

l--- of attributes to specific routes. neighbor 192.168.31.3 route-nmap AS-300- QUTGO NG out no aut o-sumr
-- This line sets the AS path access |ist.

l--- The line permts all routes within the routing domain of the provider. ip as-path access-list 1 pe
A300$ ! !I--- These two lines set the IP access list. access-list 10 permt 10.10.20.0 0.0.0.255 access-
20 pernmit 10.10.10.0 0.0.0.255 !--- The next three lines configure LOCAL_PREF for routes that match
l--- AS path access list 1. route-map AS-300-1NCOM NG permit 10 match as-path 1 set |ocal -preference 20
-- Here, the route map prepends AS 100 to BGP updates for networks

l--- that are permitted by access list 10. route-map AS-300-OQUTGO NG pernit 10 natch ip address 10 set
path prepend 100 ! !--- This |ine announces the network that is permtted

l--- by access list 20 without any changes in BGP attributes. route-map AS-300- OUTGO NG permit 20 match
address 20 !

R
CCTW, RENERCBHEL TV EERRBLET,

CiscoCLIZ7FZA4Y (EBI—YEA ) Ik, BED show IV REHR—KLTVET,
showdX > REIDOMERRTDDIZ CiscoCLI 7 FHFTA4 P2 FERALTTEL,

showipbgp V¥ RZEHRITL T, REBEERV—ANELSBELTVWS L ZREELE T,

H: showip bgp DHEAFICRS B KRGS (>) &, RITAEZNADFTHROERY KD
—VRICERENZRES/NAZRLET, FMEE. "BGP THENAZERIZFIIJVX
Lo ZZRLUTLSEZ WL,

R1# show i p bgp BGP table version is 6, local router IDis 192.168.31.1 Status codes: s
suppressed, d danped, h history, * valid, > best, i - internal Oigin codes: i - IGP, e - EG, ?
- inconplete BGP table version is 6, local router IDis 192.168.31.1 Status codes: s suppressed
d danped, h history, * valid, > best, i - internal Origin codes: i - IGP, e - EGP, ? -


http://cway.cisco.com/go/sa/
//tools.cisco.com/RPF/register/register.do
//www.cisco.com/en/US/tech/tk365/technologies_tech_note09186a0080094431.shtml
//www.cisco.com/en/US/tech/tk365/technologies_tech_note09186a0080094431.shtml

inconpl ete Network Next Hop Metric LocPrf Wight Path *> 0.0.0.0 192.168.31.3 200 0 300 i !---
This line shows that the default route 0.0.0.0/0 is preferred

I--- through AS 300, ISP(A). * i10.10.10.0/24 192.168.21.2 0 100 0 i *> 0.0.0.0 O 32768 i *

i 10.10.20.0/24 192.168.21.2 0 100 0 i *> 0.0.0.0 0 32768 i *> 30.30.30.0/24 192.168.31.3 0 200 O
300 i *>i40.40.40.0/24 192.168.21.2 0 150 0 400 i !--- The route to network 30.30.30.0/24 (AS
300) is preferred

1--- through the R1-1SP(A) |ink.

1--- The route to network 40.40.40.0/24 (AS 400) is preferred

1--- through the R2-1SP(B) |ink.

R, R2T® showipbgp PHHZERLET,

R2# show i p bgp BGP table version is 8, local router IDis 192.168.42.2 Status codes: s

suppressed, d danped, h history, * valid, > best, i - internal Oigin codes: i - IG, e - EG, ?
- inconplete Network Next Hop Metric LocPrf Weight Path * 0.0.0.0 192.168.42.4 150 0 400 i *>
192.168.21.1 200 0 300 i !--- This line shows that the default route 0.0.0.0/0 is preferred

!--- through AS 300, through the R2-1SP(B) link. *> 10.10.10.0/24 0.0.0.0 0 32768 i *
192.168.21.1 0 100 O i *> 10.10.20.0/24 0.0.0.0 0 32768 i * i 192.168.21.1 0 100 O

*>i 30.30.30.0/24 192.168.21.1 0 200 0 300 i *> 40.40.40.0/24 192.168.42.4 0 150 0 400 i !--- The
route to network 30.30.30.0/24 (AS 300) is preferred

!--- through the R1-1SP(A) link.

l--- The route to network 40.40.40.0/24 (AS 400) is preferred

!--- through the R2-1SP(B) link.

R6 T showip bgp INX > RZHITL. XY ND—% 10.10.10.0/24 &£ 10.10.20.0/24 OERFRY
:/_;éﬁﬁ?ﬁl/ia-o

R6# show ip bgp BGP table version is 15, local router IDis 192.168.64.6 Status codes: s
suppressed, d danped, h history, * valid, > best, i - internal Oigin codes: i - IGP, e - EG, ?
- inconplete Network Next Hop Metric LocPrf Weight Path *> 10.10.10.0/24 192.168.63.3 0 300 100
100 i !--- This line shows that network 10.10.10.0/24 is routed through AS 300

l1--- with the ISP(A)-R1 link. * 192.168.64.4 0 400 100 100 100 i * 10.10.20.0/24 192.168.63.3 0
300 100 100 i *> 192.168.64.4 0 400 100 i !--- This line shows that network 10.10.20.0/24 is
routed through AS 400

l1--- with the ISP(B)-R2 link. *> 30.30.30.0/24 192.168.63.3 0 0 300 i *> 40.40.40.0/24
192.168.64.4 0 0 400

R1ETRI-ISP(A) UV &Y v Y RADIYLTBGP F—7 L &AL ET, 1> 8—%Y
RADKRS 74y DBTXTR2-ISP(B) UV U EBDELSICL—FT A2 TENBEDE TR
EThET,

Rl(config)# interface serial 0/0 Rl(config-if)# shutdown *May 2 19:00: 47.377: %BGP- 5- ADJCHANGE:
nei ghbor 192.168.31.3 Down Interface flap *May 2 19:00: 48. 277: %1 NK-5- CHANGED: Interface
Serial 0/ 0, changed state to administratively down *May 23 12:00: 51. 255: 9%.| NEPROTO- 5- UPDOMN

Li ne protocol on Interface Serial 0, changed state to down R1# show ip bgp BGP table version is
12, local router IDis 192.168.31.1 Status codes: s suppressed, d danped, h history, * valid, >
best, i - internal Origin codes: i - IGP, e - EGP, ? - inconplete Network Next Hop Metric LocPrf
Wei ght Path *>i0.0.0.0 192.168.21.2 150 0 400 i !--- The best default path is now through the
R2-1SP(B) link. * i10.10.10.0/24 192.168.21.2 0 100 0 i *> 0.0.0.0 O 32768 i * i10.10.20.0/24
192.168.21.2 0 100 O i *> 0.0.0.0 O 32768 i *>i 40.40.40.0/24 192.168.21.2 0 150 0 400 i R2# show
ip bgp BGP table version is 14, local router IDis 192.168.42.2 Status codes: s suppressed, d
danped, h history, * valid, > best, i - internal Origin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Metric LocPrf Weight Path *> 0.0.0.0 192.168.42.4 150 0 400 i !--- The best
default route is now through I1SP(B) with a

1--- local preference of 150. * i10.10.10.0/24 192.168.21.1 0 100 0 i *> 0.0.0.0 0 32768 i *

i 10.10.20.0/24 192.168.21.1 0 100 0 i *> 0.0.0.0 0 32768 i *> 40.40.40.0/24 192.168.42.4 0 150 O
400 i

R6 TOXRY RJ—710.10.10.024 DIL—hZRTHEXL &5,

R6# show ip bgp BGP table version is 14, local router IDis 192.168.64.6 Status codes: s

suppressed, d danped, h history, * valid, > best, i - internal Oigin codes: i - IGP, e - EGP, ?
- inconpl ete Network Next Hop Metric LocPrf Wight Path *> 10.10.10.0/24 192.168.64.4 0 400 100
100 i !--- Network 10.10.10.0 is reachable through |ISP(B), which announced

l--- the network with AS path prepend. *> 10.10.20.0/24 192.168.64.4 0 400 100 i *>



30.30.30.0/24 192.168.63.3 0 0 300 i *> 40.40.40.0/24 192.168.64.4 0 0 400 i

NSTIN>a—F4>Y
BEQEZA, CORTEICEITIHBENDRS TN 1—F 1088 EBY)EEA,
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