(1sco SYSTEMS
.

CISCO NETWORKING ACADEMY PROGRAM

ciscopress.com

| 3

_B ‘ 2 / LN

. )

BRI RFP IS
CCNP 1 5458 H
(%5 _he)

Cisco Networking Academy Program

CCNP 1: Advanced Routing

Companion Guide
Second Edition

The only authorized textbook for the
Cisco Networking Academy Program

N

Cisco Systems 22 8]

Cisco Networking Academy Program
RILAFERMERERER ¥

FiT IEM FBRE #5K

I

[5]

N BCHIBH i gt

POSTS & TELECOM PRESS

A\



BRI F I AR F Kx%ﬁﬁ%

CCNP 1 528 H ( 2 —hk )

% Cisco Systems Z\11]
ES 5
Cisco Networking Academy Program

LA BRI AR 1%
A THEN HSE Wk

A K BB R R 4t



EHenmE (CIP) B

B ML AR ERBIE CONP1 H2iik: % 2 iR / & E Cisco Systems A 7] 3
il K BRI RS AR SRR, —Jba: ARMBE MR, 20053
ISBN 7—115—-13112-0

[. B.. 1. O%..@%... 1. HEHNME—BhEE—TEERAR—
BREZ—BESERR V. TP393

b [ AR A P 10E CIP Bz T (2005) % 012210 5

R

Cisco Systems, Inc Cisco Networking Academy Program: 'Cisco Networking Academy Program CCNP
1:Advanced Routing Companion Guide Second Edition (ISBN 1-58713-135-8)  Cisco Networking Academy
Program CCNP 1:Advanced Routing Lab Companion Second Edition ( ISBN 1-58713~134-X)

Copyright ©2004 by Cisco Systems, Inc.

All rights reserved.

FHPXEEFEHREE Cisco Press HEAARINARMAELALHE. RELEESTF
7, WABHEMRSTEUEAARERHSINE.
WA, BRERLR.

BRM B AR EBRHIE
CCNP1 S&¥H (FZRRD
* % [%] Cisco Systems ]
Cisco Networking Academy Program
¥ KA BRI R B
wOR FRT IHEHR Hok
TiERE B OF

& ANRESEMBAHHRRIT JRTEIK S EYE 145
HR% 100061 BT R ciscobooks@ptpress.com.cn
M4t http://www. ptpress.com.cn
WHEMLE  010-67132705
AE TG X S EN R T EN AR
P R IL R RATR AR

& JFrA. 787X1092 1/16

EN3k: 36
¥ 941 FTF 2005 E3 AE 1R
EN¥: 1-4 000 1 2005 £ 3 AAbRTE 1 KENRY

ZENAREE EF: 01-2004-4004 5
ISBN 7-115-13112-0/TP + 4442
Efr: 80.00 7T (M4
ARWMBENRRBEOE, ESEHLBER BiE: (010) 67129223




ifl

52

Internet A FRIIA BRI AR T E RIS FHI2 \ﬁjﬁﬁf&éﬁﬂm#@ﬁﬁ&ﬁﬂi
LS B RO A B Bl T A= N BEMK . TRREILEXBASFTH A IRBG A
ETHRMER, BMESE, FSMAEERENFERE S BN,

SRR R TR R R SR I T R IR AR A B, FERLGR LA SR
R, . T BE. BE. BENAPSROML, MEERENARIETIESN
W 22 TS TIGE T Rl A 1B E A TR LT R TR, ]
AT N E A SR TR A R IR AR NET SEHERTHO P28 DD RE o

BT HEEBEMAX BB EE, Cisco B T BB ARFERITE, MEERF
B — AR AR S IREZFTERE TR AFEH) Internet BRIARIAERIF SITIH. W
WHARSBES THNESS: . BT web INE. TELEM . FAERSUREE . 3hFKE.
BTS2 Hr, DARESE TR,

W48 3 R 2B AT R B S 21053 R o BT MOEUT#R 2 Cisco WIERIEBZBUM( CCAIL ),
ET Internet BITHEFBIT X RERT ZIARN, SE—AHNMEEAREEEITM
A1 24/7 FPIRS R B K B TR, MERAREFTRABIRERBHER
AR RS, PR AR BRI Cisco 2FRF SRR 2t RS 4 1R
T—AFEEW., ZHERXBAMLHERRAR, Internet HRENBEAMTLAE ., &iE | R
SR, 1 Cisco PSRRI B WAL T X Mk ZRIBRRET I o

XA Cisco Press FIERERSH BRIMERARFERH BN —RIBHESEBLZ—. H
© Cisco £IREFE BRI T Cisco Press Wit iX 45 At R MERAREBALRETINE
PRI T AT, XU Cisco Press FIPBFERE Cisco Systems A FIHF AL P BAERT
B4, SRULEDRIARF CD-ROM RRFTEAPRIE PSS BOR SBT3 ARG IR EE 27 SIS

BABIRAES Cisco Systems Fll Internet —#2HNF S ZHREHRBRTN . BAEFEIRE
TE SR LS AR BTRAE 2 R e Bk 5, I8 T BB SR E R BT 45582 9h, Cisco Press
AR T 1R 77 BIRA— R PR ARFHAUEE A, Cisco Systems iR T — &b
YWARIHIRL——Cisco Learning Partners, ‘Bt T 588/ Cisco LR, FHfENIHEUTR
45T Cisco INIEH), FFH Cisco MBMTHREEFE RN, MIRHERIFR, 5] Cisco.com
L# “Learning & Events” 3 T f## Cisco X HEATEIK R BIFT B & E X H#F.

R R B X AP0 BR RE AR B E .

Kevin Warner
Cisco Systems /&)

ERBE AL




NERE

A B BAREBUSRES E EEREAERE, £BH N 9 BRI 4 MR, DB
BT A REEERL . 5% 1P US| RAEE. BREEERE BBUIRA 2 (RIPV2),
16 ) PR 2R Eh e R ( EIGRP ). FRREBEI RIS (OSPF ), HIAIRGE AR
% (I1S-1S ). BREMRIL. D RMFEDY (BGP ), KRB RT ARBHTEARXEARER.
EIEEER. RUMFUAKRIIAER TR,

AP E BRMKE RS CCNPI B4 HiERNEESM, ITRAFTEM. KA.
IR L Cisco BRFFBFHIMKSERADRAESENME. BIEBEEGAERL
CCNP HEAY & Cisco HHEMZ (BSCI) %k (BSCI 642-801) HIEEE I,




FEF

B e A\ R R AR 44 TR B0 TR R 032k, ERERAITANI S S B
( BRREREAFBHIE CONP 1 S (B ) ABERRISEE AR B b ER
BRI R,

FERBLTEEAMEEAROEEMERLN, RMNEBMFOIEPRTREE LT
X, B FEEERESCREOEM E, RSP SCERESIRNT R RHTEE. HFEEB,
SRR EEMSFAREBR S —, ,

e, EH LR BRI AR S BB S BF It Pk b TAERIAT A R R
HHEHE, BT INE 11, 182 B 1998 4F 10 A 29 B LK BRI
BEE A Cisco Systems 2 FI7E I E 5 ER S 1EE A FISE—H Cisco HiX LR 2B DARABT
REFFERMERET; EAMKEROFZFENREF, M B CrRERMELARM
FETFERFELEZH, BERMIITI, DUREE:

ey, B, AN, BhEE. BB, k&, BFHE. k. ERR. 2
FdE | BRIE. BRI . BREFH. 25Nk,

BREAT/HNEHE, ERTEENMERRE, SRR, BaE5RFEAZIEIE,

Hlk BRI B AR 2
2004 £ 12 A 29 H




XFRARFRA

Randy Ivener (CCIE 10772) f& Cisco Systems 2 B IRF L LT R . MSH,
HoE3A CISSP A ASQ Wi B TRUMINGF. fEAMSSLLBIR, A LENTIEEE,
— A RN THRERS S HHMEZ2 RS, MR RE L RMEAR, AL,
VPN. NERIFIAE RS, 105 EMEEe TR, WASEHRETT RAF VTR TIE.
fb ey FEEB E XA B ERR A7,

Jim Lorenz & BRHKRARLBEHAZOFT B EMPHH . AERE BERSTTEA 20 ZHEH
THeZ%, G7E Honeywell Il Motorola A FI%ME 500 BAEIRZET 1T 6L, s
~ERIRAST S FR I B A B UM 4RBRR Kk 15 4, IRBIAEZE T (ERMSRARE
BrBfs UNIX 2Al), HBHTF CONA ZRIESFMAIRE TIF, FRNMER—z CCAI
CERVGEFBRUITN ), A ttENE ERESE¥A0, FHIEADUSE BN SR EDT
¥4, MABAIZET Mary HPRN %L Jessica F1 Natasha,




SRR ) BRIMR R AFBHE CCNP 1 iERHEE 3 MR, Bk AR AR

CCPN 1 B4 2iE1d Cisco, CCNPAIFH 4 [Tz —. CCPN1 ¥/ TRk
W, BB . EPMY R AR EEN (routed ) W%, AA5E A FanfF] A E K1 M
(VLSM ). FAZHbREANRILE a4 ( NAT ) SREEAZOHFI A 1P bk, F R e s —
R YRR MY, filGn RIPv2. EIGRP. OSPE. IS-IS Il BGP, It4h, ARiEF4mits
BT BT IR E R AR — g R . AR I ARIRRME e, RARBER AT &
iR “HETYRE Cisco HiEMZ (642-801 BSCL)” HIE .

A58 B iR

KB B #— R T CCNA YWIERSF SIS A2 2 BURE B Bt &, ot —
3 AR B L B e R OB ANIR  1X8 AR R A BB R ikl “HE AP BHY Cisco
HEMLE" %R (642-801 BSCI) M,

“HAFETY B Cisco HIEML" iR IKF CCNP, CCDP K CCIP INIEHIHHEE R
BSCI \IFERBHARE “4HEAP R Cisco HEML” HIFRRMILS Bl K BRI AR
B NIRRT AER A RE & BB AIRFIE SR A IS A 1P 4abFnpg sh e
RN, CAMEREERE B IR ( LAN) F17 38R ( WAN ) ) Cisco ¥ &R SEHEY /R PE. BSCI
" (642-801) IEMRZAIAARIE: SH 1P 4ittk, BRAEERARE, ACE EIGRP. OSPF
FIS-1S, HHIEEHEHUAEEBEEARR BGP,

ABRABMXEBTEBEDTENTRNEE R RNEM, A8TROERHE
TBARCHY, HAEBTRIFEXIENMEAAIR, A EIER AR ER, TiA
RAEEGEISLICHEERESTER. KBPEENRT K HM (WAN) BRFRHIFEAR.
FTERSFARE, BN ZBBEANMNSEARE. LS, HEEOTHELDR:

B Cisco B AFHIFEABRIEMNE S ;

B TCp/IP WFEMAEE ;

B BEAEE, @ RIP. OSPF, IGRP #1 EIGRP;

B EREH (routed ) THiX.

AHHEE

ABETAREEREE. Bk, RNPEEHIILH RS BRI 5,
Fe AR AR 5] AR B AR FBEBE CONP 1 BABR IR A AR, KBE




lz

PR AELIRRERIFN B . 4N, ABBERTAVEI, hEAT R E¥

ZHe

AP TR EEEAERAP SIS Cisco B HASHIML ST 5 th 215G i,
WA AR ) SRR 2l “ AR B Cisco HIEME” £ BSCI 642—801 )
HkFthRIEE B NEN.

AHHIFE
AP ZARERT TEFAFIG R, WIS ERS T ERRA BT K AIA:

BH—ERENETEEE NS BiRdIER, IBHEEAS RN L 2R
Bo ¥ BVRS R ENZERSEEAIR A, '

E. §iIF. FI&FFHE (scenario) ABERBHE. BIFEE, eI
TG, LS, @SR ESE, ST RS FIE BT A S RN
REMEM. FHN, FEHRR M TS AEEBRNIET, Erhiamisk THe
RITFIB R T AR %

FENE—BERRBEZENS ROARKNG, CIRE T SR EUSE)
TR,

XBRE—EBEQAS MY RATNAENMBARAEE, AFEE, XBXEaR
BB B SO SXEARER R TSR ST . AN, Xt
BEA BT ARSI T —BERFRS 2 8T, BILZEN B E B TR
ZEBHNE,

EB—ERENRERM THNAE BT TR, TR a4
BT ARSI, H BT T — B4 S 2 it B O A Z AR
Hig, FAEIENERTITHREB K “E3EER” h,
FIHRRATINER R TG ST — Nt — S0P SRS I, SRS 21
BRI A TS ST 5 RS QI B IR R L A, R T DL 3R B CONP
WIE BSCI (642-801 ) MUGREFIEHISTAR %S,

REENGRSI—RFTABH . BOMOBEEISIE S AR B 2 S,
TRRE B EDA TSI ERARREAIES), XEhRRIG.

. R RBRIE DY -
T ETER BRI B REAE 2hil FahiE B BT RR S S) R R Bh e
BEAR S

P

TES SR D R T AT AR 523




AFHIHR

BRI DMK RIS AT, MEABRAHHRANE, HERERTR ST
AR ST A ERRE NG 28 E i, UERBFERINE. MREE T
BHEY, B ABREWHSHKFRIEFEEN, ABEEAET 3 MR, THEHISIER
CRTABENHEIRE: '

w1 E WY ROEEMEBIR—FIHRIEMERE Y RENRIK
@ —AMNE R TR A MK RERYT R, A EEAR BT RS
RPN R A 8 R B EsTi s EM . BEEMKE T R, MKkt
RG4S R AW PGS S TR R 4 AR R AT R ELE SR
B

®2E B IPHRUEE—FENE, TCP/IP KNRIHERA N B
Y B2 37 i — AN LIRS B L BSR4, 20 SFRT, 58 4 JREY IP(1Pv4)
BT —Fhgmak g, BB AT R, BEERSETRX
HoHHE S BT, TEE SRR 20 £ B, TRIFMESRIMBHT 1Pv4, AEEREE
7 Internet MBI R R . SIER, thEXHFET —Fy RIEFERR [P R
A——IPv6, BITE, IPv6 IEREAEREE ML, KL, Pve AJREREUR
IPv4 A Internet HIE S X—E MR 1Pv4 KIBHFIY R, BIEXEE
¥ TRMELTE 1Pva MM EZE AT BEHE, WrRis . FoRBIIREE
(CIDR ). A& FRHRD (VLSM) ARBAHICE, BE, KEEHEN TE%k
IP SHEAR, kRS 1P, shEEHEED (DHCP) LAKF Bt
#3E KREESEER—ELSIY RBEHRE, i EgEme hiCE,
EATERMMEERT T . WMEFEANEAEFHNAR, BT IEL R
WHERAR, BB EHIUER SR TR d 5 B A E MM . TCP/1P
BOTT CZEARN 2 ER G S M BRURh T A% sR R [P BE R IE BR T &, Sl
HRAKE. FARBhIGRMEEEREE, ArLVEE RN & FSE B
WK BEEE IR, XEBREEEREIE R, BIMNTHEMATY BT, X
— K R L RN E RO BR R BRROREOCAL TR, RIRERE K . FRhRREH
WSk TR,

WA4E RAZFERIUER 2 (RIPV2) —7F RFC 1723 FEX T RIPv2,
Cisco 108 11.1 2tPA_FHIRAERS # RIPv2, RIPv2 5 RIPvi AL, {BEHARE—
ANEFHIT, R RIPv2 YRR EaeE IR IR E R R K.
RIPv2 AT R E— N TO R BIRE e BN o ARFESN BT TR BIRE e
RIPv2,

FE5E BRI AMMLHREIERFNY (EIGRP) — 3R RPN EERERK ke
151X ( Enhanced Interior Gateway Routing Protocol, EIGRP ) & —FhET R IR
BRI (IGRP) K., Cisco B KB HEEIN. 58 KFIREL &




B IGRP ], EIGRP XHFAZBIRIERIR H1%#F (CIDR ), Bl £/ CIDR
A1 VLSM R348 1135 SRS R AR B b A At 25 (7] AHEL T IGRP, EIGRP
B R DR A 5 bR e St 1a) . Bt T R R BB L SR AL FRES R FRER Y
BBAMIEES]. X—ENBT EIGRP HWEEMLS. ArRANBARIEBIESH. &
NRAFTEAMELDS, AFHRT EIGRP WK ARE, B, AZEETR
T G AR B FNSEAIE EIGRP LA K gl £ FBR FiC AL,

%6 E FHBERIME (OSPF) —AEHR T A E OSPF X
H, H 2B AR OSPF ISR, AHE KT . TR AR KT NSSA )
Xig, BRAMDOREREARERIIES 5 OSPF M EAI ST hiE A,
FrAR R S e MR Al S (LSA )o S, KERENBETRE (K
o0) BRI, DAREEEERR nfTRbfR R = T ISR EES . BE, K&
H—n] F TRF %X I8, OSPF B THIEE “show” @4

FTHE PERKBPERE US-IS) —AJUER, HET Internet JRFIRAE
B (ISP) FI N, FRIRS - hiE A% B (15-1S ) EERETEE
Ko 1S-1S REBREWSFHF B ARIFOATY B, BhRE—IEERBHY, 7
HEKYVRES T —LpinttEn S hiinZS#/HE T (MPLS/TE ),
IS-IS FERIEARRILEEH . TABIRHRM . FrifERbadz sty . Pogwksk.
RAFHIATY B . RIGHOHHRT25H%E , Cisco 10S #BHERT IS-IS M th T £ X
W . BRI B, X—FE N EB OSIHNY, FERFTA XSS
AR ZEH#IT I

F8E Bhti—AMEE/ NN EMLH, SR hE R REE A2 LA
W RS F— g e BRI (B0 RIP B EIGRP ) FUBREFT NP AR 8, —Bufg
B e T REhshSE KU TRER BB T, BB B EFH S sIfEL
Tl ERIE BRI 2 [R5 B A B R B E AR F S SR B 44 . W%
B D3P ASE 13 1 5 B Eh 28T e R B % P B 3 DA R B b B N A S TR £
RACHPEE FR R e o AZERE AT CBA0 10S B iR A4, I RE B E BT |
BT RSB B B L,

FOE DFRMXY (BGP) —AHH LA T ARRBNEBEL, RE
H A HREAR BGP HRME, RFE BGP BB . AZ YR T 2T 8 Cisco
108 KACE BGP HEIIF ERREEITIRR. BF, KERST BGP Mk
BGP ¥ i FRidfE,

MR A XBARBF—AWFIBM T A HREA B B AREIT BAE,
MRB HIBMER—KKFRM T WSS RRANE IMmEx,

BiR C ROWIFR—AFRARUE T LRSI, AR A BB B FRks
SR FAEIBL SRS Bk R SR D . XA T EIGRP. OSPE PLJ% BGP/OSPE
FIAESC A

MRD XB—AMREET Cisco Networking Academy Program CCNP 1:
Advanced Routing Lab Companion WIFT N .




OO O e

o s ik W RIRRE R T FARESRSTARE R R e mmmmmmem e o e T T

S

BB ETR B CR B T R E BRSNS | AN IR, DU RIS SR
BEAY, GEESERSXERNEE NS ERRIRE



BRI R G2 3] W 28 B FrE )

Cisco Systems 2 F i FIFRHEALH EIAR SRR R PSS 4R M EI s 2, T I B A
TEXA B H 2B B ERR.

NG ﬁﬁﬁﬁ‘-l‘ﬁ Sun ¥ 5 Macintosh A
lﬁfﬁﬂﬁéﬁg T A iy i

Token

MWF =8 Cisco TR RS
nagag BB%&E 7= i TAEYE

=N N

“yrarar & J;g IBM
FTEIHL oL i b 2 2

@mum

WA % BT / icmmit
M¥  pemg aag  BERS x, Ak
Az, ~ £ Y
= X N
Catalyst ISDN/ CESN
faveh 2 S Ao
— T Zr . - o &
DA % B4 RHRABITR
T TERYIE

KAy 2L ER R IS Cisco I0S ":%’%\’S%B’Jij“—‘lﬁﬁﬂ BAAF .
B ORE () AFSHarEsm ., BRr%ED;

B S ([1) FRonfEsb;

KHES ({)) TR

THESHEKFES({ YD E TR B AT ;

MR LR BRI AR IEFROR N S Fnaéig = ;
AR P NN AR E S8,



g X

1B T RBUEIERIERIIIR o orrvorreroerrseemssseres e sss st 3

1.1 %EWJ%&%H&@ NeseeereasattatnentastusreannneatisrteneetiesuitunsonTnutoatvebnnststteensusasstiesesistboteetiteatesunaanananterenes 3
111 S it et 3
112 D BARE P HIBR BT ettt b 5
1,13 AZ S BB oeereeeoreseermrsrmne ettt e s 7
1.14 L %’{E@J—T— ................................................................................................................................. 9
115 AR A B ecererers ottt s 10

1.2 ﬂ#gﬁﬁm%migﬁ'ﬁ ................................................................... DN 11
121 T BB IEFRLEEG 5 AN B e s 12
1.2.2 ST MR b et 12
1.2.3 &Emg&éﬁvﬁﬁi* ....................... ereceriteetstintteittttsesettsitesanstttantenansnnns 14
124 MEBHBAG P L oo, teetessseersnsttacessessisssetteneiitteenanetitessnesensisenssentiannine 15
1.2.5 ﬁ%ﬁl%ﬁ“ﬁéﬁ'& .......................................................................... 17
1.2.6 A0 TTAF ) B A oottt sttt st s 17

1.3 %ﬁﬁgxm%@;yﬁ%g ........................................................................................................... 18

1.4 PARHETBES - R 19

1.5 /J\% ............................................................................................................................................... 19

106 B ARG oot 19

1.7 ESJE ........................................................................................................................................... 20

ﬁ 2 i Eg& P ﬁmgg ...................................................................................................................... 23

21 IPv4 %ﬁ]: ...................................................................................................................................... 23
2.1.1 Internet &ﬁggﬁ ......................................................................................... 24
212 A%#B X IP shkee eebteeeereeieetent s eeetahr s sananar et sesarrteesnntrsiessttrattoranarssrrrotsesethe 24
213 C. D#E B P BBEE oo e 26
214 -3’- W&/ﬂ) Ceecenecsrteetenesesttentnnesenrteseresttresertisstranttreteaasitrsatanesasnes 27

2.2 IP HUHE A LRIBRIR T IR - veevreerreseemr sttt 29
221 1P ;@,ﬂ»_fm,b(‘ ................................................................................................. 29
222 R IERVIR T IE i croeeverreererstonssnmtansretsnnein sttt e b 30
223 %d ﬁ,g-ﬁyﬁ ) [T eeeeessesesnnrsisststressetaterasesraranstttrnnnesttannnasastrnn 30
224 BW (supemetting) Fo b, bt S5 BE -eeeee B LTI 32

2.3 FTADHCTERHERD -+ ovoveeereermrrsssssnsseensesss e s e 33
P2 IO I B o 4 RSP P ST 33
232 A X ALK BB IR v 35

2.4 %EE?EE ....................................................................................................................................... 37
2.4.1  FBEIE BAEIR oot s s s 37

242 gaﬁﬁ ( ﬂapping ) : Seeeseessesetnsinsttestsctessarosassestanssnsssntnaaseres 37




| 2

25 ﬂ\;ﬁ P ﬁiﬂ:ﬁ] TN T T 38
2.5.1 FAA TP HuBE (RIFC 1918 ) rervrressesseesesssossrsticmsenstsstissisiinsists s sa s s 38
252 TRIELE TF B eererrvorrornrtrn ettt 40
2.5.3 [ﬂ%;@h}_#—& ((INAT ) cerrneesesenesnssssesnsnmieenotsitrssitst ettt st ettt st 40

2.6 %%1‘5’5 [P --+erveemeenennr et et re e e 41

27 DHCP *[] Easy P - oeveesemme e 42
.71 DHOCP BRI creveerrrrrrerennersnsinimsenste ettt sttt e 43
2.7.2 DHCP &4’? ....................................................................................... seresenesnesns et e st 44
273 #&.% DHCP g&% B et s 45
P B = | 46

2.8 FEBh#hut (Helper Adress ) -eeeeeereeseree e e 47
2.8.1 41£A %‘:‘B/J%hl’. ............................................................................................... 47
282 gti#‘g},%h}_ ........................................................................................................................... 48
2.8.3 BB BAMLIEEL B AR ooereererersonsssm sttt 49

DG [Py -eerveeeernensenr ettt 50

210 /J\% ............................................................................................................................................. 53

211 9&%7&% ..................................................................................................................................... 53

212 Eg@ ......................................................................................................................................... 54

%’ 3 i ﬁmﬁ&ﬁﬁ ............................................................................................................................ 57

31 %mﬁ& ....................................................................................................................................... 57
3.1.1 #*%+& ﬁ,};}M ........................................................................................................................... 57
3.1.2 #;&3@(}3 ................................................................................................................................... 59
3.1.3 gciﬁ&;@ﬁ, .................................... ressestsetaresarastesesattntstricstrsstareteresitstesttresiaresanteos 61
314 FEB T AR oeerrrerereree sttt 63
3.1.5 %%&.’&%\hﬁ%‘tx ........................................................................................................... 64
3.1.6 ”%/a\ﬂ;&‘hﬁ#wu 21 (€)1 T R R R AR R SRR R IR I 66

3.2 ﬁfé‘%mﬁ& .................................................................................................................. 67
321 #&iﬁﬁ&wi&#ﬁi& ................................................................................................................... 67
322 BB AR AHLE BB e e 67
323 IGRP ﬂ‘]#&%%‘h:&a’ ............................................................................................................. 68
324 ST B BT AYBFIRIEBLIG oreerveeromrersmesssstss s s 70

3.3 ﬁﬁb%&%ﬂﬂ ............................................................................................................................... 7

3.4 q&ﬁk ............................................................................................................................................... 72

3.5 %Eﬂﬁ-ﬁ ....................................................................................................................................... 73

3.6 /J\g%: ............................................................................................................................................. 75

3.7 9’6%7&% .................................................................................................................................... 75

3.8 ET/JE ......................................................................................................................................... 76

g AFEE RIPYL oottt 79

A1 RIPY2 BEERR cooeverererermeeee e 79
4.1.1 RIPV2 géj&,{/g ........................... freseeesetesnutetesatnrtsastttsssttatrrtsettrrtttararsaisasetetresstirtrsesanarinssararannan 79
4.1.2 RIPV2 ﬁﬁ%'lﬁ ....................................................................................................................... 81
413 RIPV2 i} 'gi*&;\ ....................................................................................................................... 82

4.14 RIPv2 5 RIPv1 ﬁ*g_,& ....................................................................................................... 83



415 FEFIZBEEG TG e e nes eeeenaereenans 83

4.1.6 K FAUIE B IR FE I werererreermmersrerr e s 84
O By A LT T T T P PP NNUURRIU PPN 8S
4.1.8 RIPV2 BB FRME orverrrcisessenserscsstissts st setss s st s st s s s bbb bbb Rt b s 87
4.2 EEE 2§ 572 L R0 N 88
42.1 RIPv2 é@ﬁi\éﬁi ................................................................................................................... 89
422 5 RIPYI Bt oot 89
423 REHTFHE T KB G A oot 90
424 B T FAGE weeerrerererrrerorrente et s s bbb 90
4.3 BEIF RIPV2 BRI T rereeereeerneeeerrmess ottt 91
4.3.1 “Show” Hrd~ weeeresesnnsareenniens e 91
432 “debug” ﬁé\ ........................................................................................................................... 93
4.4 /j\% ............................................................................................................................................... 94
45 %%ﬁ% ....................................................................................................................................... 94
4.6 E;J@ ........................................................................................................................................... 94
% 5 ﬁ D 0 - 0 QPO 97
5.1 EIGRP BB AR BT - ooorerrere et 97
5.1.1 EIGRP # IGRP &3 AP coererrerersrrrsisrseinenntn ettt 97
5.1.2 EIGRP él,iii-l»;gh_ .................................................................................................................. 99

LT T T 1 (€] 54 o 1, < 7 2P 100
5.2 EIGRP E"J%’l\i ............................................................................................................................ 100
5.2.1 EIGRP 3K coooeertemmmi ettt 101
522 Alzg-igm‘_l_a mi ............................................................................................. 101
523 FTEAABIIL (RTP) rorrrreerrrrnine s 102
524 DUAL B FRAR A AU oerevorrsrmrmnsssstnnnin ettt 102
5.2.5 WHIUARREBEHL (PDM ) coeoeereeererrmemeriniienentne s st s 104
5.3 EIGRP E"]gﬂﬁi ............................................................................................................................ 106
5.3.1 EIGRP gﬁ;}gg%ﬁ ................................................................................................................ 106
5.3.2 EIGRP ﬁi ............................................................................................................................ 108
5.3.3 EIGRP ﬁfﬁ\bﬁ‘ﬁ* .................. 111
5.4 EIGRP E"]Jéﬁ‘ ............................................................................................................................ 112
5.5 EE_ BTGRP - vveesersrreestessrattsaontomiutiesatteestasat o et e e sat s e st e s bt e s st e s st s e san s et a e s s bt e e b e e are e bb e e nanes 115
5.5.1 A IP PIEEBLE EIGRP: -+ oeoeeerertrtornntsstnntiniiiiittistennienisnssisssestsstssrninssssssss s ssasstsesnsssonss 115
5.5.2 EIGRP 7 “bandwidth? #r4> -osesseererecssststsnssntsintntntsnstitstssessnsnststsnsss et sessstesssssesssssens 116
553 ‘;E,*é EIGRP %% *p}] Q .;b/[:'\—& ....................................................................................... 119
554 LB EIGRP By AR O JL B oottt s esaes 119
5.6 iﬁﬁﬂ 2 €3 2.1 R PPN 120
5.7 /J\% ............................................................................................................................................. 121
5.8 %ﬁ*% ...................... eereereeeeeeenteeresibbreeee b raarananes OIS 121
5.9 ES‘]@ ......................................................................................................................................... 122
g 6 i L0 I g LT U OO 125
6.1 OSPF M .................................................................................................................................. 125




6.1.2 OSPF *i% .............................................................................................................................. 127

6.1.3 OSPF ,[k,;!& .............................................................................................................................. 130
6.1.4  OSPE Fl45 A oottt a e e bbb 133
6.1.5 OSPF él] Hello FRFX woreevererrrremrenremersnmsostiierettniicets cetisinirecntrsssatsssterse e reersseeness 134
6.2 OSPF E"]ﬁ%ﬁf .............................................................................................................................. 136
6.2.1 OSPF é{]%ﬁ‘j—% .................................................................................................................. 136
6.2.2 ;;-—ﬁ: ;gj_;g\mggm,g[g;g% ............................................................................................. 137
623 Fo¥: BABIBRBBIEAIETIRE I e 137
6.2.4 B BILIEg s 139
6.2.5 B9 BhARIE B AGRE g s 140
6.2.6 FEF: I BREIE G s 140
6.3 OSPF H@Eﬂﬁfﬂ%ﬂf ................................................................................................................... 142
6.3.1 FEFEANFIRK AIZE T EBLE OSPE coereeeeerroreeserersincssmmmiistsssstsmntssssssrsssansssssssssoressasssess 142
6.3.2 -ayiﬁéljgg‘ié?éx ..................................................................................................................... 144
6.3.3 show 4—?‘/_)\ ............................................................................................................................... 148
6.3.4 clear %= debug 4?-4\ ................................................................................................................ 148
6.4 1EF NBMA [PEBE L 10 2 ST OO 149
6.4.1 NBMA mii ............................................................................................................................ 149
6.4.2 ﬁ»p&]%i;&gﬁ*ﬁc‘:% ............................................................................................................. 151
6.4.3 %ﬁ%[&],&iéé{;*ﬁ:‘:% ......................................................................................................... 152
6.4.4 BT Z B R QSPE rerererreserrestsmrentitiiii e st 154
6.5 zlzﬁ OSPF ﬁﬂ; ...................................................................................................................... 156
6.5.1 AVEE S AN OSPF [R K crorrereererressseseseeniriiiiii ittt ettt st nns 156
6.52 OSPF % & ggé!)%ﬁ .............................................................................................................. 158
6.5.3 OSPF # LSA :‘fw[i;&‘;éﬁ ..................................................................................................... 159
6.54 BLE OSPF £ AR IR L IB AT cooereerrnemnnminintniii sttt saens 162
6.5.5 BRIZP BLLSU B B AR IR oreereerrrermmeimnnieis e 163
6.5.6 igﬁ'%‘h/ﬁ ............................................................................................................................. 165
6.5.7  TRIEBH LSA rerrrereerrnertneentente et bbb s s 165
6.6 ZBIXIH OSPE BB B FIIE UL -+ o vrevreeerrererreeeee et 166
6.6.1 A& A Foli B OSPF 84 £ [RARLLA: - rvverremeseromiecssensecinsmiscissis st nsssssssseses 166
6.6.2 JBGE B K IR OSPE SFRAE -ovovmmmmrersim s 168
6.7 j{ﬁf‘j\ %éj{#j*ﬂ&j{%lzﬁ .................................................................................................. 169
6.7.1 K FFaR AR I IR oo e s e 169
6.7.2 RKFFF AR BIAY AR et 170
6.73 BB R AR AR I R IR ettt ettt s e s 170
6.7.4 OSPF A K ERBLE ZLA] rorovrererernrnrerini ittt snsess 171
6.7.5 OSPF A& XY g_g“g@iw% .............................................................................................. 172
6.7.6 NSSA ﬁ,i ............................................................................................................................. 172
6.7.7 NSSA éﬁ%ﬂ; ......................................................................................................................... 174
6.7.8  BE I INSSA rrrrrrrererertitttimnii st tssstntss s ssest s st srstsssssensensararesesssaatsasssssasseeessasnasserere 175
6.8 Emgﬁﬁg ........................................................................................................................ s 176
6.8.1 A E T IRAB R woroeerersrvrerivrssisesssnsssssessssssssissssssss st ssssssss s ssnssssssassasssassans 176
6.8.2 gf‘iﬁ,w‘ﬁ;& ......................................................................................................................... 177
6.8.3 JEIMEIEBLE ] F oottt e sas 177



