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1. FRR CLI

FRRout ing +&— N7 HIBS B #CEEL, e CLT @ M7, FRRouting ik & TS, A0k
A, N=EiE4% S H . FRRouting [ CLT #7A FRR CLI.

FRR CLI 5% 13 CLT Z a6 24T B s:

SWITCH#frr FRR CLI

(B & FD
I ER SRR )

=E CL1
(ZEHEH)

(ARP & H)
(PR HD

(BB 0O
FRRéexi t (BRI

M ENCE FRRouting I, 7E3 CLI MIRpBUET, @iddr4 “frr” #EN FRR CLI iy,
MFEEIEH FRR CLI B, @R BT, MA@ d “exit” 5EMk.

FRRouting XTI BEARIRT = BN, REREZ=ZEINREMMEBZMH LR
FTE—F. TIOPK “BERE” , “ZBEXHN”, “BHS” SRFINEGUIHELZEY
REFIP 2471 =

1.1. 57 CLI BzhReRl />
m EHEE

=R DEFLII R R
> RO/ MR
> 1P bbb E /MR
»  shutdown/no shutdown
> mtu R E
SR EAEE CLT 58/, 7E FRR CLI ] LUB I i Ry &AM =2 11 &
GER, fEFRR CLI v, REgH=Z ENATFRR=Z1)
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XSVI s, ZEAOBOL%EN: “Viantvian id” , Wil vlian 100 SREI=EDO

N “V1an100” (JHE: F—PERVAKRE)

FRR# show int Vlanl
Interface Vlanl is up. line protocol is up
Link ups: 1 last: 1970/01/01 00:00:33.99
Link downs: 0 last: (never)
PTM status: disabled
vrf: Default—-IP-Routing—Table
index 8 metric 0 mtu 2000 speed 10
flags: <UP.BROADCAST, RUNNING, MULTICAST>
Tvoe: Unknown
HWaddr: 00:aa:bb:09:26:16
inet 192.168.100.50/24 broadcast 192.168. 100. 255
inet6 fe80::2aa:bbff:fe09:2616/64
Interface Type Other

B ARP I
£ FRRouting H, AN#F A ARP Thfg.

B OERHE R
F CLI MFRR CLI thiynl it Bk, BUN=F&%, A FRR CLI KEEEHS
B
F CLI f) show ip route X AEEFHE I3 CLT B EAIF S LU BECE TP Hilk A
ZE R B .
FRR CLI ] show ip route W] LAEEFH B A& HIFTA M HE S . GHEE CLI ALE 1P Hilk
B A4 R R, PR CLT BCE pFRS R, 3 CLI BCE ##AE% H7E FRR
CLI Ho¥fABN kernel B4 H1, PAMELS FRR CLI BEBERBSHBIX Y. THl, +£CLI
AITFRR CLT HJfc B AT 4N 192. 168. 40. 0/24 [#%H . 438 FRRouting MU HIfLLE, %

7 E CLT BCE A0S 8% A2

FRR# show ip route

Codes: K - kernel route. C — connected. S — static. R — RIP,

- OSPF. I - IS-IS. B — BGP. E — EIGRP. N — NHRP.

— Table, v — VNC, V — VNC-Direct, A — Babel, D — SHARP,
- PBR.

— selected route, * — FIB route

v O

C>* 3.3.3.0/24 is directlv connected. Vlan33. 1d18h00m

R 192.168.1.0/24 120/21 via 192.168.2.1. Vlan2. 1d01h18m

B>* 192.168. 1. 0/24 [20/01 via 192.168.2. 1. Vlan2. 1d18h10m

C>* 192.168.2.0/24 is directlv connected. Vlan2. 1d18hllm

S> 192.168.33.0/24 [1/01 via 192.168. 1. 100 (recursive). 15:01:22

* via 192.168.2. 1. Vlan2. 15:01:22
* unreachable (blackhole). 15:01:22
* via 192. 168. 100. 3, Vlanl, 15:01:22

S 192.168.40.0/24 [1/0] via 192.168.1.5, 00:00:02
K>* 192. 168.40.0/24 [0/01 via 192. 168. 100. 3. Vlanl. 00:00:44
C>* 192.168. 100. 0/24 is directly connected, Vlanl, 1d18hllm

1.2, ATk
FRR CLT 5 CLT (e AT RN, B HLSF I 70 s T AR A, P R a4
B RAE T AT EMEFI e & o FEar 3R RAIA R S8 (2D T BB AR i S RS

4. AP ME CLT Y133 FRR CLI I, & TR, ZM FRR CLI Yl#e[A 3 CLI
i, AT RO a3 P AR .
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ALK

]

B LAY

LR Py

F P

FRR>

Bt & enable 3 54%
P BLE exit 1B
H FRR CLI, P#fe[alE
CLI.

SCRFRAE R, W

— A
AT

R AU

FRR#

i B
terminal V)34 )5
#i5; Ml E diasble Y]
BB H P RE
exit iBH FRR CLI, ¥
#elml E CLI.

configure

SCHFM 2% I
SRR RE R AE;

SCRFC B RAF S A

R, B
BB

FRR(config)#

BLE exit UJHBIHRL
#2; BCE interface
Dl R B
router YJ#F|# th AR
3 L& route—map V)
e 21 2% B B A

SRR T 4 R 0 BC B Ay

4.

P

FRR(config—-if)#

M exit VIHEI2)R
B BLE end V43
R

SCHF R TR O E B

4,

B A

FRR (config-router) #

BCHE exit VB4R
i BCE end Y13
RERUBEE: &4 bep 1Y)
Hom M, A
address—family xxx
HBEN BGP ) b dik 7 A5
e

ANTE BB T, AR
ARG E Ay & 2 AR

BGP H) s 1k 7%
(L5

FRR (config-router—
af)#t

BlE exit Y)#eRIH b
12, HeE end VJ#3)
RERUSE

AERXF BGP I & -

B e R FRR (config-route- flE exit VIR )m | & B H B4 BAR T
map) # i, BEE end PIHE] | 0K,
FERURE
1.3. BCERG/TERR

BT FRR CLT 5= CLT 2&4rFF i), P11 show running Hfg

BT

B RIFEBERS S
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1. 4.
AR RS E A7, RETREIMB TR, AR TIS BN AR

FRRout ing A9t B A7 7E FRR CLI FI3: CLI ¥ynlsep (fTik—Frr=RAIAT) o Wi
>, AR SEEL, PR S
> Write w4
FRR CLI:  FRR#write
B3 FE CLT: SWITCHHwrite
> Copy T4
FRR CLI: FRR#copy running—config startup—config
{3 32 CLI: SWITCH#copy running-config startup-config
fic & i5 B

FRRouting ML EIERR HAETEE CLI e, MEBEREREESREFENR.
F CLI:

SWITCH#copy empty—config startup—config

SWITCH#reload

i A 21

A5, RTHE ML RRAT S, WHIT:

Rifig, <O oA ERBUETEH

tbln: area area—id virtual-link 4. B. C. D message—digest—key </-255 mdb AEY
{12557 RN XML E A UM A B E R 2. s/ 1, JKON 255,

iy [ FoRFETARa ik,

Ebin: no router—id /A B C. D], Fontn N wAHE M.

1) no router—id

2) no router-id 4 B.C.D

MES D Hd C7 AT aREAGY, R MBS, RN
i, ERPESHE .

tetn BBl At A : no router-id (A B.C. D | ), RS SE4S
X
NESHRTLMERE TS, Eil C)7 5, RS a1 A

(A | B | O BAZABEALZEB, EAZC, =MIEN.

(A B[ C[): ZEakn HHARB, BARC, EAKALEPE, RGN,

5] 1: redistribute (static|connect|kernel|rip|isis|bgp), F/xTJHEELE 6 Ff
L2

1) redistribute static

2) redistribute connect
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3) redistribute kernel

4) redistribute rip

5) redistribute isis

6) redistribute bgp

%] 2: ip ospf authentication (message—digest|null|), F/RAJRELELE 3 Fhid

L.

1) ip ospf authentication

2) 1ip ospf authentication message—digest

3) 1ip ospf authentication null

K¥ES (|} Hp <7 HTREANGS. 5 PR <7 4.

KfESGh—RmE, B2LEENGL, BRAAN L EDgE—4 e, JEH

4 I 56 S5 P e ok o

{A[ B[ C}: RRMWRMER: =A@ 1A 3 MUERHFEN. 3t

4 3+6+6=15FEN.

245]. distance ospf {intra—area distance | inter-area distance | external

distance}, FINFIBEAFAE 15 FfEHL.

1) distance ospf intra-area distance

2) distance ospf intra—area distance inter—area distance

3) distance ospf intra—area distance external distance

4) distance ospf intra—area distance inter—area distance external
distance

5) distance ospf intra—area distance external distance inter-area
distance

6) distance ospf inter-area distance

7) distance ospf inter—area distance intra—area distance

8) distance ospf inter—area distance external distance

9) distance ospf inter—area distance intra—area distance external
distance

10) distance ospf inter—area distance external distance intra-area
distance

11) distance ospf external distance

12) distance ospf external distance intra-area distance

13) distance ospf external distance inter-area distance

14) distance ospf external distance intra-area distance inter—area

distance
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15) distance ospf external distance inter—-area distance intra—area
distance

MR B RAE S NN E L, W MERE S #3E, ERESAmn— s,

s A D7 MRS (D .

X, bR BT e tE oLt G — R, B KIS N A S e AL R

MHEE G

B S IAERA AT 2B JE T, Romizar & LU 1 2% K.

2447 set as—path exclude AS ANUM+- TJULERU N LT FHH:

1) set as—path exclude AS NUM

2) set as—path exclude AS MM AS NUM

3) set as—path exclude AS NUM AS NUM AS NUM

4)
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2. Bt & TP ¥4 i

2.1. 1P PRI
S L S T

R SRS T i AE RORER I SRS AR, 12 SRS B Ay SRRtk T i D FL At it e R AR 55
A B BSR4 P s R e, R DL SR i A5 B el B s s R .

I EBEATUE B R, BE R R T Rl AT IE, N RAGEORR. %
HIR P ORAE B AR PSR B B e, ARSI, TR =2 B, BB
BYASEEH . FOER A S B A SRR S B R, TSh AR EE By B E A

B p 1 I B 1 X B B 1Y B H Y
(OSPF) (%) () (F%)
B
v
ik

B R PP UOR DA AR B P A5 B R A R B, AR AR, B R A B ISR T B
HIE B CLRORIE, IRYERE dd oE,  B% i O0IE S5 e A 8 B th 3R 00, JF P ARRIR AR . TP iR
= R ROl I BRI R R e

XA T R ARG i e FE A, A A B Aok A DS K ER £ S E R
A 2SR B g B P, 2 S5 EhAE PR

2.2, THREVEMR

2.2. 1.  HEHIRES

I £ SRS S oL e g A7) AN i e P AT ST, B e SRS PN RS o RN P i g
A R B 70T
W ERIEE. AEE R S I RESIRR, AT DL PR AR BRI A S
B BRI E M RO SRS A, AT LA DB th B eE B e R .
W R R B Rk AN B el P SO A R R S TR R, AT DL R A
HE BB HE .

e e B 1 S O AR UL LT SRS AT . R P thon] DAt 20 51 AL g8 A1 R AR UL
mic.
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2.2.1. 1.

R

ILIEFN A E VLRI — AR, FEHEAT VLA A AR, HRAE 512y AT 2 Ja AT &K
ARBVLEC I, R B2 AT A,

REVES R S i b SRS AT I PE R TR, ShEC B DR YR AR R, KA R th ol
B IZ e JE AR, A REA B L i ROR . L UESIER 2 A

Vil 5% (ACL) -

ACL W] DAPRC & 45 F4~ ACE, 4/~ ACE fF AT LAFEE 1P MubEAIHERS, FHT-ULHRC R fi 15 B
H B e~ — kbt

ViR PR R T 5. B, BB ARG T 3T, RURCE M —
BAEBZR R, ANREAE 1 2 Hh H) £z B 4 A HEA ACE.

» Zebra ACL

Zebra ACL B ACL £ 8K L —4> ACL. Zebra ACL ff] ACE #2147 exact-match i%
B, 4 ACEBCE T exact-match I, AT b5 S0 LA B 1P bk AIHERS 5
ACE 1] TP Hihb MRS 58 4 — B, AU WULEC. A RBCHE exact-match $EIT, H#E
e A5 B A BCEL B 7E ACE S SUIIMIER Y, BIRTICAICES . 28451 BB «

ACL H 1 B H I B Bk
192.168.3.0/24 | 192.168.3.0/16 | 192.168.3. 10

192. 168. 3. 0/16 N VL HC VL AT

192.168. 3. 0/16 exact— ANUL AT VLA ANULHE

match

192. 168. 3. 0/24 VLR AL VLR

192. 168. 3. 10/32 ANULEHS AULHC VCHC

BI5 241 192. 168. 3. 0/16 1 192. 168. 3. 0/16 exact-match F4k ACE, B4R TP Ht
HEFIHERD AR, fH 72 TR U R, BrAZER—AN ACL W rl LLRIR A7 AE, AE My 26k
ST ACE.

L% T —BEBATICECRS, SR — MBI 32 KIMBGHATILES, # ACE NME&
RSN 32, WITGHEULEE T —BE.

> PR ACL

i ACL 1D 3R5E L ACL, ACL 1D [ A<1-99> BL K <1300-1999> . #x#E ACL A] LASE
AW Gl ip HibEANFERD) T UEHEGE AN ENL (X ip bk, Todk
i) o A AT LAA T UURS H B EaE Tk, 5 R TR R —Bk.

> JEACL

1 ACL 1D SK5E L ACL, ACL ID fIJERI9<100-199> BL & <2000-2699> . ¥ J& ACL £
R R AULEC 7B, T AR E SCUR TP AN H Y TP A UCECHEIN . (H T % ey R o 1
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VURCH G2 H M B (RTS8 N —Bk, AW R 1P ME K 1P CUEHRSCITR A

WIENE TP FIH ) IP) o A J& ACL TERE H Hems o — RAVE H

itk HT 251K (prefix-list) :

Huhik HiT SRR BOAE FIZRARL T U5 R 5138, B AT RS- I0U0R] LR 5E TP Mkt A4

i (RS HEr K EVE D T UC R B A5 B 1 B ) B sl N — Bkt k.

AT R AR IUA — 7S, ATLAESAER, WarbdiTRE. HEaE

RS, BTG E R T E SN SRR, 7RI R RSN 5 B8 (B4R

BTSN 5, B TARIFSN 10, H=0RIUT SN 16, IKUCKHE » UERFS

i, B8P Ik B 41 2 Aot LI A BTN .

Mokl TSR A R A HE P DhRE T LADGHAT, SRHJE, BRVF I EEmIAR—FE, RBUNTE R,

B . 2B IR .

Mok TS AFRAR AL T F K VA I S, W AR B 24 1e Al ge TE. MBERA

MEE le, MKATHE ge I, HEMKERERHHILL, S5V7n#EH TR exact—

match RCRIL,

Y le Ml ge ILEZHEDBCE T 1 AMIRE, HA& MR EALE AR T E A [ge,

lelo (PHESFRMHE ge M le)

< ge: BRIMAS THECHE MWK (AR E 24 ge BRI, FIECE MG
FIRTHCE I, ANTET 1e HIMHE.

& le: BRIMESET 32 (BIRECESH le NEREIN) |, THCEIEE KT ZET ge
MME, DFET 32,

NHEZEE A GRUTFEEHIFIE 8, N —BRILECRS, SRUT xR Ry 32

(I BOEATICHES, R, KRS 32, WAREILAS. D

Prefix—list DA 15 B

192. 168. 3. 0/24 FEHAUCAD 192. 168. 3. 0/24, b HAIMESN
192. 168. 3. 0/25 MIAULHDL; Lban ™ —Bk
192. 168. 3. 10/32 MIASULHL .

192.168.3.0/24 le 24 | 5E&%[HT 192. 168. 3. 0/24.

192.168.3.0/24 ge 24 | AL E, ge BIUKTRIGKE 24,

192. 168.3.0/24 ge 25 | XFFHIFIGK ETEEIN[25, 32]. HEIMEB N
192. 168. 3. 0/24 AILEC, HMIMEL 192.168.3.0/25 FI' R
—k 192. 168. 3. 10/32 A LAJLHL .

192.168.3.0/24 ge 32 | AILAACE, HZEEETLS (FHIEULEALS M BERE £
BL) o DRAIZHEC B AU IC RS K B 32, BP3EAN 4L
(192.168.3.0) , (HEI TEEMENALAR O, B
A, A AR EHLAT A TR .
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192.168.3.0/24 le 28 | SCHFIMFERGK LG (24, 28] HIMEBCH

192. 168. 3. 0/24 fi1192. 168. 3. 0/25 HJATULHL, F—Bk
192. 168. 3. 10/32 AULHL.

192.168.3.0/24 le 32 | SCHFAUHRRS KGRI v (24, 32] . HAIM B

192. 168. 3. 0/24, 192. 168. 3. 0/25 A1 F —Bk

192. 168. 3. 10/32 HJ AT PLHL .

192. 168. 3. 0/24 ge 25 | SCHFMAERGKCEEEIE v (24, 321 HMIMEL

le 28 192. 168. 3. 0/24 F1'F—k 192. 168. 3. 10/32 ALK,
192. 168. 3. 0/24 A[ LADLC .

YRR AP REAR R permit M deny PIRATIN, L UEFZRAE HILEHSE b L o8 AT Hh P
i, AERASRAAR . SfEH Tt g, BT N2 deny (RTUABEMENERA — 2 ILACHT
H e B ABOARIL, AT AR deny) o BEHI{E BILEET IESIRE AT A N pernit, RoRf
VI BURE BB 5 B 1T RE R deny, RapthilZ i RETEBCXE BER .

AP T S, SR H AR BE, M OGRILES, B ABA BT N, HAT
T 2 B Eh A5 SR UL 1 MRS ] G ULECH deny HOFRI, G- RILECALTE) , X% H
FIALBR A 4T 9 B I RAT AR (B RIRIIL JEFIR TR .

2.2.1.2.  HHK

% R — RS AL R 51 2R . — 2R SRS At R S T VLR AN AT A AN 4y (35 UCHRE, T
PATAT A « uESF R @ LI permit B deny & X T fIBHIAT A, 1% H A4
W&, BT permit 8L deny 4b, E LT FEN set MM,

% i P P ) 2 S AR X LIRS (Sequence) , S UM e bl . SR 1% T S IR
WRUHRAT, — ELil R SR SR VLR 25 1, BRARAT 12 SR 0 R AL BE S A, JFIR g e . SR
ANBEIH RATAT— 2% MG B ULEC 2R A, AT A b
B Rl R ULRC AT

> WRAAE 0 FKmatch M, MITEHKMAILE.

> IR 1 SKEZE 5% mateh RN, JUAZR R B UL AE A match R, 4 BETH 2 SRR 1)

PLRECE& M.
HE IR match $R4E 7 ZMULECHN, BAAS WRCE G 2k, KR U — TR
JEF LI 1 L -

HIESIRIT N | iR

Permit AR SR 5 R LRI D A R AR, WA Dy e 45 B DL BS i UL e 2% 1
Deny A0SR 5 B IR B SRR I, WAy 5 B R ILEE UL FE 261

o B
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> BREEI B AR EHE, R E call 2%, HITELZEN, HHUTHITA
JG, BhEEE] call SHPHEE K 55 A — AN b P EAT Ab 2
> ARERHE B RS I on-match XA E, FonAULELIZEN, FHHUT
FHORAT 9 (IR HH SRS o CERUGIR H SRS 3l /238 H AN % i DD
< Z¥goto number: IBHHME NHEFE B number ZHUHTHRE I HIE (number FIR
B B B AN RS, number FRAIHEIRAAELE, TR HBEANBR Hy
ED o EEHTE-AEEE R RAT 2R NR0RE, tin, 295 1-100 FHEH
FF it s 101-200 K50 FH T8 & metrics 200-300 (RIS T % & tag; —
FAT N TR BB AR Pk, TR e PR SRS th Ak 3 101, 7EWE metric
1 S A kA 21 201,
& ZHnext: BHFEBNESESIIT T —ADEEE. 5 goto ZHUIEHIFHML, b1
ZRAT N, AR H AT AT SR LI R 53, S T RAIE 2 AT A IR A2
AN RE DL FC AN SRS S B R P P % B T SRS A D R O
FEni B metric SEISFI B tag THIKGE 1 2%, (H PR SRBE TS ) VT FC AN 4]
PTG, FLIF A
B ERHERTN
6 T IR SRS A WA TAERE R permit A deny, 45EHRII TAEMERA deny Ff, FoRidig
TR, HARBRAEMATAEIER b B B, #UFME A pernit TAEER. (FECAILA
deny SN )% BIAE RO I8, AT HAbAT A TA = 30
24 AL AT I CE B SIS 1 TAERE R deny) , HoAhBbAEIE B ok set Wi B HABIT N
BB RS (AMERCE T AP B ER)
B EE LT 280 set BN, AAS N “EEmL” B,
%t EIBRIAAT AN deny (AT LABRMRN B JE A — SR ULEC T A 6 0 15 S I BRI SEms, AT 2
deny) , LLUnEg B = 45 A I A8 A i b Pk AT I i, B 7R 25 IE R A deny SRR ILAD S,
JETH I permit SIS CRECE match ZoRILECHTE) » &N, FrAMKHER
AL IE
2.2.2. MHERE
ENAS B e VS A B AT AR, AT R IR B ch R A B, HRe, 3 chod I DL R S
H,

2.2.2.1.  PRHFE
EE B SUE B th R, B A N R, BEAT ORI . R AR RIEA
[, JHE LT =2k

> BOERRH: BERRE I UCKILREE L, WAOMEDR . BEERO B =EORE 1P
HEw BB AR B RTEONIZ =R DB IR 4%, DRI B K b 250 0 45
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> A MASEERTF TRENSE, nTLUEMEERE, ENESE, WU
i
> IR ZhAB L (Ebfn RIP,  OSPF, I1S-IS, BGP) RELAIEGHI. Wl LLZRM%E
BEE, FEALEEE, AT RS B
W RIURL
St P S T R 1 3 AL

> RIS A TP bk R A HERD (BoE FERD K ) Sk R, PRI R IR E 1 H 1
W& EE FHL CYHFIERKE N 32 KamFHD
> Bk YoE TIEECH XS R DU, X TP ROCAIALIR SR . AT RRIUN T 4
%k
< Blackhole: 4 IP i SCULACIZRIIN, #BAML E 744k L. Blackhole #4222
F T 2% BRI ZRIS, Y05 B bH ik 30 BB mT Rk B b b s PR ) I 2% L, G 2R
ol RATI VG A AELE RIS, KA AT R A AE % b PR R B0 I = oy 474,
NPHAEX MG LKA, 5 ZHCE — 5% Blackhole B HI B FFIX KR,
< Reject: 4 IP fROCUCECIZRIANS, &2 KIE 1P MOCHI IR GRS 1P 4R 3¢
Source IP Hutik) &i% ICMP unreachable I]®3C, H-EF %M L. Reject BT
UFH T 0 2 IR s A AN 22 A2 1 I 2
> ZEHH ZERHORr 0B R E ) TP B (EIER TR T
e , ERCESHASB BN, e =B 0mEE P bk, e sk h R
Tlo 24 IP fROCUCRCIZ LT, BRI IP 0K B K IP #1T ARP &if), 3K
BERR B ) F A MAC k. B BRI T ME— =2 0, T RE TP R
RHERE = ZH 0,
< IP Hbdk: N Bkt —AN 1P ENUMEEROR, FOR T ERXHMMEE N, FHE
JeE R BN TP Hhh R U IP M4 4. 2 TP ROCUCEGIZR TN, RIE T —Bk
) IP HuhEBEAT ARP 25, SRIUEEEKR 2 B3 00 H (4 MAC Hhhik. B 2RI R T
ME—R =20, HTRIE IPRSCHIER =ZEH .
N RIER
St IP HROSCEE R, BUE AR A ELARIEN TP ARSC (LLl ping o84 , ST BT
B AR, ARE R B BE R I 8 (AT SR HEAT R — AL B . 5 R UCHCAT f % B3R 0, AR ST
HEEF CaJLLE#NERINT A Blackhole)

TP HSC R IEN IR T T % 2 525, B MAC Huhb( B 4% B B (0562 MAC Mok, HIW
MAC Mttt ARP &R 3], ARP & NP IE:

1, BWAH ARP 3R, FHHB], #FH ARP i FM) MAC Huht, FFRILE, BEANDE —;
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2, MBS ERITIE CRIEF T ARP RIS, BRI 34D , BRSNS ARP RIT (fF
FEAM ARP b)), AT 345 ARP R, 1L MUD IR AL, A7 TR, 1P
WA EF
e R A T REAAAE B8 S0 R (AR HERS R FEAN A , PTLA, B 22 #R A A3 2 LPM (Longest
Prefix Match, fIKHIZRULEC) o B TP RSCHAT IS B HRIN, 35 [N d h 2Nl R0, Uik
FEATSR IR P o A IR A I R R I

m ik
R E T AFEBRIER) 2 A B i RIS A) (RTZR TP b NHERD Se 2D, X2 AR
R R AN G, HATNRAR, B, &E# ik,

FIPEE (administrative distance, 485 A AD) AT MM EE, BUETEHE 0~
255 (AL o AD fEVN, MIFRRILES HEERET. BAR— HRHAAE 2 2B iy, B
HARSCIERE AD [HB/NUMH . AD HECKE, BONFshEEE (EAREEMEAD) -

FRATEIL T, RERPRUF KBS O R — > AD {H o AD B AAHIMES:, 204 AD A X 2 imi 24 i
g Ea b S i} RS Pt £

PEHCRIR | EEMZE | FRSESH | EBGP | OSPF IS-1S | RIP IBGP AL

G AD 0 1 20 110 115 120 200 255

B B ER P O e R AR 2SRRI R T 44, 18T show ip route AfUAEE, {H
FINEE S B RAEE R — MR R, 240 MR DUERDAHET “>” R,

i show ip route A.B.C.D/MASK detail RJLLHEFZIEHEHIZARIE, UKHTH
distance &, EFHIHEH SR best.

Routing entry for 192.100.6.0/24
Known via “static”, distance 1, metric 0
Last update 00:00:10 ago
unreachable (ICMP unreachable)

Routing entry for 192.100.6.0/24
Known via “ospf”, distance 110, metric 100
Last update 04:42:06 ago
directly connected, Vlan6

Routing entry for 192.100.6.0/24
Known via “connected”, distance 0, metric 0, best
Last update 04:42:06 ago
* directly connected, Vlan6

m EhIEE
B R I DE T A T e PhUCRTC S, AT B ey R AT 108 . A AEAE AL R B TR -
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B P I B | 1% B ER 1Y - g== 00/ 800
(OSPF) (%) () (F%)
Ak In 77 1m A3
BEZ

v
Rk

Bodugr B AR R, RSB R, HRALEN, A TRIFERE, FHik, &%
Wi B AL BE e A, RIS AR ZhAS S e PO AT B H Ik, 2 2R o i O B A
E

Pt B 7 RS RSt uE, wdIE RSB AN AE &L, 47 OSPE Wt a1 B0 AR
B, BUSIER FSEBE B WA S5 KB OSPF $MY, #id show ip ospf
database extern A LAEFE 3] Type—5 LSA ] Database (extern LSA) A S IBHKIEHS
B S .

2.2.2.2.  HAKH
B AR
AR B e B T AR I R A
> A AL s T B A T S 4 T . 4 e 15 A
A I £ T DA DGR O 2 (K PR, T A T 0 46 SO PR (I 5 5 . S 2 A T R ) —
B AL -

@
PC2 192.168.2.2/24

Etho/1
192.168.2.1/24

Eth0/3
“168.13.3/24

S— - |

53 PC3

PC1 51
192.168.1.2/24 192.168.3.2/24

> FESSZIRMRHIRLG . A R E S R A L.
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&

=)

SvI 100
192.168.100.1/24

Svi 100
192.168.100.2/24

PC1 PC2 PC3 Pca
192.168.1.2/24 192.168.1.3/24 192.168.2.2/24 192.168.2.3/24

ZM T R RIS A O E A

9= EMCTE (LR SWITCH) « R INAAFH=IE0E (A SCHFshA R
BP0, WA AT BME NS =R MG, TR Bt P b ik 14— Lk
I BTUEAN ARP BEUR. B B TSR T, KR SCIN %, )R
Wi AR EACE —FohE Bl R THESKD, T BOARIERMIGRE)
BIFT o 6 B—Zilest, RfEEReS =R Mo B T Re g 5 Imy, A A K
2ty of () ARP R I ENLER B, 7] AT 20 B

IR =R MR b e (LEIRIRO0) i Tzt & 5 &l EFE 7 — >389
=REM, M5 =R A SRS v, Hk, iz & ERAA =R
W T AR 2, RAEEL SRR, — MNEIE R Sih (8
ENMILR %), T BRI =EMK.

Tk &
SR A E—T AR 4 B R —Bk: Blackhole, Reject, =J&H A0 IP #hlik.
a] DA Rl — NS AT R B 2 A B R . AR5 e i B R R S A, R —

AT RER
> =FEHO

HAHMEEE T - BEERE =R M ORI, HEEE, B e EHEE M
A REIFARAE EIEM 2% 2, a5 G TR OACEE ARP ZhAE, AR5 H IR Z A
B IR 7ACEL ARP I, iy A ACES R I, B AT DOE R CCH H [ TP #E4T ARP
AR EEH R MAC sl (SR At P A B I BERS SR MAC 3tahik) , AIPRHR SCORAE A
AV, v IR) e Fif i o B LI A H A

IP ik

A H B E T —Bkoy TP bk, =2 I D2 ARYE TP bk B 3h3ke5 . & ZEEN
K, FEECER, Bk 1P bk tB ANZOR—E R T HHEEM L . A b i B A A0
PIANERE, FCE 7RI show ip route MBS, (HIZEHIRIIA &AL E
“OF o NS BRI S, ARG E =K
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FAF 1, BB T H RS A XA R g, B BRIk
FAF 2, ST Bk IP dhhkr ik GRS A0S R I, o) DA% B BARCE 1 N —
B 1P) .
AT 3, PRERIEIRE, P H R TULE AR R T 410 BT B B R I distance B/,
R 1 BE AR 2 AR, NI ERTAS 5l bRkl (B, iz
B, SERRHAARD .

YECE RN —Bk 1P HibibJE T EEM LI, BH—E s HEE R T —k 1P kA
JE T ELEMSES, ZE OB IRE . R IHBK R BRI Bk aR s
BHRE MR (R o R BIER R —Bk TP fhhik, 1% IP Mb)@ T EIEML) .
Eetn: BCE ip route 192.230.3.0/24 133.133.0.5(133. 133.0. 5 V& T HIEM
%) .

133.133. 0. 5 Aliki}, B%ERMWT:
S># 1.1.1.0/24 [1/0] via 192.168.3.11, Vlanl, 00:28:46
S> 192.230.3.0/24 [1/0] via 133.133.0.5 (recursive), 00:00:02

s via 192.10.10.100, Vlan100, 00:00:02

24133, 133. 0. 5 BRI NAHIL, BEHIRARA:
S 192.230.3.0/24 [1/0] via 133.133.0.5 inactive, 00:03:57

(7 RoRZBBRIZA RN “x” R FRIFEERE, HREEHAT IP LW
IR
UK H R SEBRE ) 2 n] LTRGBS 4. R B R

10.1.1.0/24 20.2.2.0/24

Rz HEERCE AT T RI-OR4 FIERE, X R4 FITEF R 4 DML, 78 R1 B A A& 2
1A R4 ZE R2 I/ RS, HAZACE F—Bk R4 BITT. [FIFE, MMZARZ, 7FEEMHEC
B, BHBEA A HEREE. 0 EE, BBE R AR 0T — AR5,
RI->R4 % EHACE BT — B RS, {HZ 40. 0. 1. 0/24 55 4 A2 (1% (A FH 35T
-

40.0.1.0/24
40.1.1.0/24
40.2.1.0/24
40.3.1.0/24
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2.3. BCEmS
2.3. 1. BREHTENE
2.3.1.1.  QyEmIFE
B E VTR SR
sy Hc & ACE (F5#E ACL) -
A:
FRR(config)#access—1ist ACL 7D (deny|permit) A.B. C. D/M
B:
FRR (config)#access—1ist ACL 7D (deny|permit) host A B C D
C:
FRR(config)#access—1ist ACL 7D (deny|permit) any
HH B4 ACE:
FRR (config) #no access—list ACL 1D (deny|permit) A. 5. C. D/M
FRR(config) #no access—1list ACL 7D (deny|permit) host A B C D
FRR(config) #no access—1list AC. 7D (deny|permit) any
BB ACL:
FRR(config)#no access—list ACL ID
ik EA RN AT ICE
ACL IDN:  (K1-99>|<1300-1999>)
A EX—AWBTEE . T ULECH R S Ba B N PR ar . mTH T ULEC AT 4%
B T Bk,
B —/NEMLbE, AT PO T UCAL T —Bk.
C: o€ ATk 7T AVCECAT AT B el E4L. AT LLA T ULREC AT 28 s N — Bk
FRKBCE — 25 ACE, JHUTE ACL [IARE, ALRHAA.
ACE ) KEY (ME—HFRiR) A: 478 + ULECYEH . [Ritk, AHERVCECYEE, A7 AN ]
LAASIINN 2 2% ACE. {H 2 KEY AHIFE BRI IR 2 N N B E AN
Deny B¢# permit PIFPAT LA 2 3% 1.
MIBRACE, W LAOESEEMIBRFEA ACE, BRE MRS ACL. MHER ACE I 75 2445 5& ACE (1)
KEY 15 8.
(e KB ACE (zebra ACL) :
A:
FRR(config) #access—1ist ACL NAME (deny|permit) A.B. C. D/M
B:
FRR(config)#access—1ist ACL NAME (deny|permit) A.B. C. D/M exact-math
C:
FRR(config) #access—1ist ACL NAME (deny|permit) any
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MBR ACE:

FRR(config)#no access—list ACL NAME (deny|permit) A.B.C. D/M
FRR(config)#no access—1ist ACL NAME (deny|permit) A.B.C. D/M exact-match
FRR (config)#no access—list ACL NAME (deny|permit) any

B ACL:

FRR(config)#no access—list ACL NAME

{9 R4 R N T e B .
A: A7 exact-match #E, HEBES (ILEHARRRTSEE B B-57E ACE
TE SCHT X 28 e el Y BT
B: 47 exact-match &I, Fom LA EELE (LA B AR ArEeE F—8k, T —BkrIfE
24 E% 32) 5 ACE 524 AH [ A UL
C: RIN1Z ACE ULECHT A MBS S B .
FFRHBCE — 4% ACE, JHIE ACL IR, AT
ACE B KEY (ME—HRikD) A: T8 + VLECYERL. Kk, MFEPUCEYER, 17 AT
PLSIICA 2 2% ACE. {HJ2 KEY AHE I IR 2 N EE I
Deny B(# permit PIFPAT LA 2 3% 1.
MHBRBCE, v CUESEMBRFEAS ACE, B35 MHIER%ES ACL. MR ACE I 75 248 %2 ACE 1
KEY 15 ..

B CE U EH SR remark

s #E ACL ¥ remark:
FRR(config)#access—1ist (ACL_ID | ACL_NAME) remark COMMENT
EXJH ACL B remark:
FRR(config)# no access—list (ACL ID | ACL_NAME) remark

ik 1E4 i N T E .
ACL_ID FF3R7nhnilE ACL. BUEYER R (<1-199> | <1300-1999>) .
ACL_NAME A T3~ Zebra ACL.
Z%ir 2 ACL W B —MHIREE.. ACL LA EHIUKK, W LLUEE remark % H k4T
iR, MR EE A ZA ACL FIN%, BEHRIEE.

B R E MRS R

me BLE AT FIRRIN

A:

FRR(config) #ip prefix—1list NAME [seq <1-42949672955] (deny|permit)
A.B.C. D/M [ge <0-32> | le <0-32)]

B:

FRR(config) #ip prefix—1list NAME [seq <1-42949672955] (deny|permit) any
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THIB i 4% 51 SR 3R I
FRR (config)#no ip prefix-list MME [seq <I1-4294967295>] (deny|permit)
A.B.C. D/M [ge <0-32> | le <0-32)]
FRR (config)#no ip prefix-list NAME [seq <1-4294967295>] (deny|permit) any
MR EEAN BT HFR
FRR(config)#no ip prefix-list NAME

A EL RN T E .
A FCE — VLRSI, 4% A W le Ml ge ZHN, TERMILE, RAKHE SN
KRS T B ALK LN A4 REULIE . UECE 20— A28, TERCHFERSTE RN
[ge, le]o ge BRIMESE THCBE ALK AL, le BUMEST 32, BLEM ge A1 le 752
JEER: mask-len < ge <= le <= 32,
B 1R WL L A 1 2% HHAE S
Seq HTRCE RN TS, HTRIEHT . ROHZET 5 H/NEIKHT . oTeldid
no routing prefix-list sequence—num 3% AHEFTEE.
KT KEY (ME—FRIE) N: seqg—number B3 178 + VLECYEFE . PifP KEY dyufE—xf
N— 2RI, MEENCEFEERNT SRR, Rt 5 A R IEAT E .
Deny B{F# permit PIFIAT LA 2 1k 1,
MIBRECE, v DULEEEMI BRI, B BB A AT 2853 . MIBR RTI4TN +
VCHCYE Ak, seq Ali%.

B B HEEAT R AT DR

iR R LAY B RHFF TR
FRR(config)#tno ip prefix—list sequence—num
F g Hibk BT B FN R HE P TR :
FRR(config)#ip prefix—list sequence—num

iR A NI TR E . BRAZIIRETT S .
MO T HER DIEE, ICE MHLLE BT AIR K IUR T 52 T0E X, #8id show run AT LA
R, REGREVTHIRK TP SEE. Y BHIT L, P EEXS I,

B i E AT ZE5FR A description

iises

BB AT 5 R K description:
FRR (config)#ip prefix-list NAME description COMMENT

EXE Hi bk BT8R 52K Y description:
FRR(config)# ip prefix-list NAME description

ik

AR T AT E .
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A AT AR BCE MR E R . BB E A 2 Mk AT S R
i, BERIRIE .

B EGRHNERT R Y RS A
iR BREA BRI B PR IS A :
FRR#iclear ip prefix—list NAME
THERR IR R T I RS HE :
FRR# clear ip prefix-list
A TERPAUBE A BT 1B B A
bk F 28 5 AL H 20 A ay RS SL AT G QB show routing prefix—list #H2K
mATUERD , ZaHTXgHERE 0.
2.3.1.2.  BEHE

W G ERH

iR B3R SR BRI R\ 1% SR 0 B E AR =X
FRR (config) #route—map NAME (deny|permit) seq—number (<I1-65535>)
FRR (config-route—map)#
Tl Bk SR
FRR(config) #no route—map NAME (deny|permit) seq-number (<1-65535>)
Tl e % e PR
FRR(config)# no route-map NAME
iR W RIS CAAFLE, route—map iy 2 A T-HE N SRWE (1% B, 3k N i b IS

S5 HEAT 0 AH L B AR B 12 R 1

SRS KEY (ME—F51) J& seq-number, deny H1 permit {0 ¥ B 1% 5 NE AT AL
N, HIHEKCOATERIRRS (L% 408 test, seqnumber A 1) 47 AN
permit, i route-map test deny 1 [ T #F NiZIRIEAL, B2 K% NG AT MR
1B5A deny.

Deny FISEIS T €, permit (50 A T1& 0% di 5 &,

Seq—number WE/R T 1X RIS LR i B I E Bk &R, KK IZ I seq—number M/
KB, seq—number B/, BARSERATILECALFE

AL DA VR R B AN B b T, s 2 H B i 6 e P v 9 B A SRS

BIRFWE I KEY 2 seq-number, {FUZTEMIFR S0 (I, FEHE AT ABASHL,
HHSXESHOEATR A, WHRATABARITE CE SR 14T A0 permit, M
BRI deny) , SRR .

B E R UL A
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3
>

LR =REHO:
FRR (config—route—map)#match interface IFNAME

BB ILECE H=EH A
FRR (config-route-map)#no match interface (J/FNAME|)

P AR T AT IO E .

— A HBEILER— AN =2 0, SR CA R B VLA =2 H DR RHE, FlCE DT
Bl Ash— N =20, o iR E.

BoE T UL =2t DT )5, ANREULECAE(TT Blackhole % HHFH Re ject #&H .

M4 HBC &, TENAME %A %k .

=
P>

ULFCBE B TSR -
FRR (config-route—map)tmatch ip address (ACL ID|ACL NAME|prefix—len <0-
32>\ prefix-list PRELIST NAME)

EUE VLRGBS B AT :

EUH R B ACL B & :

FRR (config-route—map)#no match ip address (ACL ID|ACL NAME|)
BT R BE prefix-list AL B

FRR (config-route—map)#no match ip address prefix-list (PRELIST NAME|)
B prefix-len ELE :

FRR (config-route—map)#no match ip address prefix-len (<0-32>|)

ik

6 BN AT E

AR = ey =

1 HK ACL HE4T UL

ACL 1D F-F3RoRsrifE ACL. BUETER N (<1-199> | <1300-1999>) .

ACL _NAME Rl §3%7K Zebra ACL.
2 KB prefix-list FEATULH

3 IR MW S R AT ULAC
fgARUCEC )y R RECE — M (Hbn R RESCHE—AN ACL) o {H AT DAIR i fAC B 2 P IT T
Ji3, SR, B EAE SR AT G0 A R A 2 ANTTEC AT, A SRS UL AL
HOHBCE R, Sk,

3
>

VLHC R FH R — Bk
FRR (config-route-map) #match ip next—hop (ACL ID|ACL NAME|prefiz—len <0-
32| prefix-list PRELIST NAME)

BYH VL EC B B A T — 8k
B S<BE ACL iR & -
FRR (config-route—-map)#no match ip next—hop (ACL ID|ACL NAME|)
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B REk prefix-list BRE:

FRR(config-route—map)#no match ip next—hop prefix-list (PRELIST NAME|)
BUH prefix—len R E:

FRR(config-route—map)#no match ip next—hop prefix-len (<0-32>|)

[

6 B B N AT E
AW F = IoE gy =
1 RHKESH ACL H#E4TVLHD

ACL 1D FFRoRbrifE ACL. HUETEH N (<1-199> | <1300-1999>) .
ACL_NAME FlF3%7 Zebra ACL.
2 KIk prefix-list BEATULRD
3 IRMEHERL K EHEATUCHS, T N BRI RS K EE [ e h 32, BTRA, xULEC T R
- SEE AR N B

D FeE 32 (B ARECE) , %IUE 7 NS VCEC A % s 2~ —Bk

2)  BCEIE 32, ZULETT 200 A B EAE SN — Bk AL AL
FEFPICHC T 2R BB B — M (Pl A BESCHE—/> ACL) o R n] DA [ B i & 22 F DT I
Jia, BERT, B S B — Bk AR 2 ANUCEC AT, A SR UTRL .
TR, B 4 #4709, R ST BN TP sidkny, SRR —BkULEC A
HATBEULED, Tiix HAh =% (Blackhole, Reject, =) , WE T F—BkILRK
Femg, HRICIEILED.
IUHBCER, ASik.

2
>

DL e % EH 38 5 U8 «
FRR(config-route—map)#match ip route-source (ACL ID|ACL NAME|prefix-list
PRELIST NAME)

B LGB B T8 SR :

BUIHRBR ACL i & :

FRR (config-route—map)#no match ip route-source (ACL ID|ACL NAME|)

B RER prefix-list BiE:

FRR (config-route—map)#no match ip route-source prefix-list (PRELIST NAME))

[

6 B B N AT E

6 B P () 2 A — AN IB A B RIR . 2 RIE A — A TP Ml R oR .

AW R A TRy 2

1 RHKES Y ACL #H4T VLRD

ACL 1D FA-FRIRARAE ACL. HUHETEFERN (<1-199> | <1300-1999>) .

ACL NAME Rl T-387K Zebra ACL.
2 KB prefix-list FATULH
AL EC 7 R RERC E —AME (Hban R RESCER—AN ACL) o {H AT DAIR i fic B 2 Fh T AT
Jia, SRR, B A B IE SR IR RN N R 2 ANULEC AR, A S RIS TR .
HUHBCER, Bk,
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3
>

VLHCHE H B metric {A:
FRR (config—route—map)#tmatch metric <0-4294967295>

EUVHILEC S H A metric {H:
FRR (config-route-map)#no match metric (<0-4294967295>|)

P AR T AT IO E .

A A B 8 FAEAE metric B, FHT UMM HEAT B i H B4

— NS R BEULHC — A metric, MTHFEILELZ A metric fHEF, 722K
FE o

HOHRCE R, S0k,

=
P>

DL FE B EH IR A«
FRR (config-route—map)#match source—protocol

(connected|ospf|rip|isis|bgp|static)

ER VA L AC B EH TR B
FRR (config-route—map)#no match source—protocol

(comected|ospf | rip|isis|bgp|static]|)

iiipuy

B eh B N AT E

BRI AR RS, RS RIAE B i AT BRI B AT DL Al A2 B R . — A
SRS A REIC B — N R, 2 T VLR 2 A B BRI, 2R B A g 58
J

BOHRCER, RIESHATE.

2
s

Em% EE E‘J Tag:
FRR (config—route—map)#match tag <0-4294967295>

HUVE ILAC R B ¥ Tag:
FRR (config-route—map)#no match tag (<0-4294967295> |)

e ph AN AT E

ENASE R s SO E B, P BUESE Tag (LLANERSEE, FERC BN AT
LA tag 2846 E K Tag BED » MEBE 20 R0 # i BT DAL RC
Tag, MTIUGHECAH S #E H o

— S A REULAC — > Tag, T EILACEAS Tag [ERF, 7 EIR0E ARG E K-
BOHPCERS, &S ik,

3
>

JLFZ BGP B8 HH ] local preference:
FRR (config-route—map)#match local preference <0-4294967295>
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B VG BGP B8 ) local—preference:
FRR (config-route—map)#no match local preference (<0-4294967295> | )

BE
5

B B AT E
{5 *F BGP B A %% . T ULHEE BGP B A local preference (Bf metric) »
HUHECE I, Sk,

3
>

ULPC BGP B HIH) origin code:
FRR (config-route—map)#match origin (egp|igp|incomplete)

EXYH VL AL BGP B ) origin code:
FRR (config-route—map)#no match origin (egp|igp|incomplete|)

BN AT E

BUEF X BGP B i A 2. FIT-ULHEC BGP & ISR UE .
egp: e/~ ARV T v ) EGP .

igp: T RIE T AHLE TGP,

incomplete: FINIIRARHI

BOHBCER, STk,

=
P>

VGHCZ BGP % FH Ff) AS-PATH &4
FRR (config-route—map)#match as—path as path name

EX Y UG T BGP 8% B # AS-PATH J&4:

FRR (config-route—map)#no match as—path C(as path name | )

Eiiipay

I EH IR NI TR E

AEFXF BGP %t 2k

FiFUCEC BGP #% £H (1) AS-PATH J@ %, ZAE LR AS-PATH %138, HH AS-PATH 41| & #
€ BGP I /2 A3 VCHC . AS-PATH #13RAH I IE M1, AS-PATH F1 3R HH G HC & DA A H ik
DCEL AR 2 L “ Wi B BGP” &5 2%+ AS-PATH Ui

HUHFLER, ES0ik,

£
&>

VLCHCZ BGP % H ) COMMUNITY /&4
FRR (config-route—map) #fmatch community (<7/-99 | <100-500> |

community 1ist name)

EX YK UG BGP % B f COMMUNITY J& -
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FRR (config-route—map)#no match community (<7-99 | <100-500> |

community 1ist name | )

6 B B N AT E

ALk X BGP B8 HA %

F T VLT BGP % FH ¥y COMMUNITY J& 1%, %3R0S S E] COMMUNITY 1%, HH COMMUNITY
FIF A 7€ BGP % i & 75 VLA

COMMUNITY #Z AT LA ID R, 1-99 FoRpnifER I, 100-500 Foxy JEET:; AT LA
HRBIR A TFERR.

COMMUNITY F1|3 AHOGHC B LA S HLARVTEC RN 2 I “ e & BGP” 2 715 71 5& T COMMUNITY F
LA

HUHBCER, BZik.

Pic B S s 1) b BE B 1

oy

%}P‘

Wt PR AL B B HAT 2 5 AT A OA permi t I 4 .

=
P>

B OSPF AhEREE B ) metric—type:
FRR (config-route—map)#set metric—-type (type-1|type—2)

BXYH # B OSPF #MBE% Y metric—type:
FRR (config-route—map)#no set metric—type (type-1|type-2|)

Eiiipy

%t AR AT AT IO E .

A AU &R OSPE #4304 % H i (R OSPF PSR, SEAME ) X E metric 28
.,

Type-1: AP EHAEM B-1, THELAMERHE I, AS S5/ metric W OSPF BRIt 5.
Type—2: AMHEE AL E-2, THEAMTEE tHINS, AS S84 metric 2B,

BRINAE Type—2.

HEBUHECER, type XM A1E.

3
>

WE KK netric:
FRR(config—route—map)#set metric <0-4294967295>

B W B HE metric:
FRR(config-route—map)#no set metric (<0-4294967295>|)

% A N TG .
It set UM A SRS B EEME (netric) .
EBCHBLE R, metric HRI%.

3
>

WEEEHK Tag:
FRR(config-route—map)#tset tag <0-4294967295>
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BUH BB H tag:
FRR(config-route—map)#no set tag (<0-4294967295>|)

B B AT E
It set UM A SRS 8% B I dR1c A (tag)
RO E R, tag {HAi%.

3
>

B BGP B% H1 /) AS-PATH &

FIB& AS_NUM:

A: FRR(config-route—map)#set as—path exclude AS NUM---

7NN AS_NUM:

B: FRR(config-route—map)#set as—path prepend (AS M/ | last-as
INSERT NUM)

ERYH 2 B BGP % Hi ) AS-PATH JE 1
C: FRR(config-route—map)#no set as—path exclude AS NUM
D: FRR(config-route—map)#no set as—path prepend (AS NI |)

iiipuy

6 H P N AT

AS NUM : HUEJEREIA: 1-4294967295.,

A: K5 BGP % 1 AS-PATH FF XS . AS_NUM IFRds . (BWE I AS_NUM 7] A T4
B: 1 BGP % H1f) AS-PATH FR#8 1 AS_NUM. W] LA B AR 4 fic B 9 AS_NUM 70, t AT
i 5 — 1 AS_NUM SR E Z A5 . INSERT _NUM 275 55 8 7 In AV K

TEIUHACER, tag {H A%,

=N
&

% HE BCP B HBIR A

FRR (config—route—map)#set atomic-aggregate

BUH BB BGP BB HBIR A

FRR (config-route—map)#no set atomic—aggregate

% B N AT .
AT 1% B BGP B 11 atomic—aggregate Jg ik

2
%

B E BGP % F /) COMMUNITY J& 4
FRR(config-route—map)#set community Cnone | COMMUNITY NUM--- [additive])

BUIE 15 B BGP 2% Hi f) COMMUNITY J&#4:
FRR (config-route—map)#no set community (COMMUNITY NUM--- [additive] | )
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Eiiipuy

6 PR AT E

F T & BGP % HH 1) COMUNITY J& 1% o

none: F/NIEZ COMMUNITY J&4.

additive: BB M2 T4 COMUNITY NUM #0305 A 1) COMUNITY J& i | .
COMMUNTITY_NUM () n] GeA% =i T

1) AA:NN  AA FIINN I HUE G4 0-65535.

2) HLHRLFR:  (local-AS|no—advertise|no—export|internet)

2
%

%8 BGP B H /¥ COMMUNITY J& (HEREF L COMUNITY NUM)
FRR(config-route—map)#set comm1list (K7-99 | <100-500> |

community list name) delete

EUH ¥ & BGP #% FHf¥) COMMUNITY J& -
FRR(config-route—map)#no set comm—list (K7-99 | <100-500> |

community list name | ) delete

ik

6 IR N AT E

FRAE COMMUNITY %12t & S COMMUNITY NUM, AEX FH ) COMMUNTITY J&@ 4 i
COMMUNITY 2 m] LAH ID 7R, 1-99 RARARAERTL, 100-500 Fony @RI 1 r] A
AR FERR.

COMMUNTITY Z1|3AH G IE & LA A HARVCEC RN 2 W, “Be & BGP” {5 71 9% T~ COMMUNITY )
Wi .

3
>

P E BGP B¥H K local preference JBIH::
FRR (config-route—map)#set local preference <0-4294967295>

By % B BGP BB ) local-preference JB:
FRR(config-route—map)#no set local preference (<0-4294967295> | )

ik

B B S AT E
A EEST BGP B A %% . T 1% E BCP B A local preference (B metric) »

3
>

& BGP M originator—id B4
FRR (config-route—map)#set originator—-id IP ADDR

BNV $E B BGP B H1ff) originator—id JEHE:
FRR(config-route—map)#no set originator—id (/P ADDR | )

ik

i h P N AT E
UEER BGP % A 2. FTBCE BGP B originator—id J&1E, ZJEIEM T4
AS T SRR T 1% % 1 B B B Y Router 1D
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P E O Bk
SRS 1B e RAT SIS AT A EON permi t I A & .

ik

TEBE B A SR Bk %

BhEE2¥E 52 sn HIFKISRHE

FRR (config-route—map)#on—-match goto <7-65535>
Bk B AH 4L B — 2k SR -

FRR (config-route—map) fon—-match next

EEBh R B
FRR (config-route—map)#no on-match goto

FRR (config-route—map)#no on—-match next

ik

i b PR N AT E

TZHC L T 24 % p VGG A i SRS I ) A BB ke S . DA BESS, IR BRI, HiE
SE b 4 SRS IR 42 TR F R SRR BEAT B 4%

Xt 2% SR R REIC B — A P AR Bk Sems

2
>

P % e Bk A%
FRR (config-route—map)#call ROUTEMAP NAME

B BT -

FRR (config-route—map)#no call

ik

i b PN AT E

AT E T 2 e UL IC P % SRS I (0 Sk e s . BROAANBRE AR P 2 i % i
K.

X — 2% SR R RERC B — SR B 5 .

B JiCEREX Y description

%

B K& ¥ description:
FRR (config—route—map)#description COMMENT

BUE SRB& B description:

FRR(config)# no description

i ph B N AT E
A2 Y H BRI R M ERE R . S I E A 2 AR I, TR
CE

W E K AR IR A O[]
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3
>

WE B HEK delay-timer
FRR (config) #route—map delay—timer <0-600>

BUH B B HER delay—timer
FRR (config)# no route-map delay-timer (<0-600>|)

R T RATRCE.

B PO E S, B R RS L i A AT SR . I RIS I AEIR
). BRINA BS.

A LUE I Z A B BOER I . AR ERIRER KRR 0, AT EA4IRS) . Al
H P J R L FH (AR R AR R, 2 AT e B AR AN AR R, 3 i A R AR, R B
N, AN

FERCHBCE R, SERI [RIAEATRSS, $ATRENERIME 5S.

2.

3. 2.

i Hh i B

i & 45 router—id

s

BB £/ router—id
router—-id A B.C. D

B4R router-id BL B
no router—id /A B. C D]

£ AR T E
HES PP R BEE router—id B, S HSRRER router—id.

e B AN K i

iises

% & Blackhole B Hi:

FRR(config)# ip route PREFIX blackhole [</-255>|tag <I-4294967295>]
# 8 Reject BEH:

FRR(config)# ip route PREFIX reject [<1-255>|tag <I-42949672955]
H"E=REH OB R

FRR(config)# ip route PREFIX IFNAME [<1-255>|tag <1-4294967295>]

BE IP HibhBE

FRR(config)# ip route PREFIX NH(A.B.C.D) [<I-255>|tag <I-4294967295)]

BUE B A B

FRR (config)# no ip route PREFIX blackhole [<7-255)|tag <1-4294967295>]
FRR(config)# no ip route PREFIX reject [<1-255)|tag <1-4294967295)]
FRR(config)# no ip route PREFIX IFNAME [<1-255)|tag <1-4294967295>]

FRR (config)# no ip route PREFIX NH(A. B. C.D) [<I-255>|tag <1-4294967295>]

=
5

AR R AT AL E
PREFIX /] A. B. C. D/M FI#5 =,
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F AN B 4 #5R: blackhole, reject, =2, TP Hihit,
HWATESH, TURCE 0-2 4.

<1-255>: R H distance {Ho

tag <1-4294967295>: F§ 2 ZH B AR IO -

LEEBNH BB E (distance B tag) I, A CAFEECE T H. MR
BRI, —BkE) 4 M7 RIS, ERTZIUTES, 2 N —BAITES, 2
PPN

o2 P %

e

ik

NP % H 8
FRR(config)# ip protocol (connected|static|ospf|rip|isis|bgp|any) route—
map KM NAME

ERVH B HH T U8

FRR(config)# no ip protocol (connected|static| ospf|rip|isis|bgp |any)
route—map RMI NAME

FRR (config)# no ip protocol (connected|static| ospf|rip|isis|bgp |any)

ik

E RN AT RCE -

BEXTEEAN S H O SCHEAT B e PR A B I I8 . A any 2R FrA B Db SCARBEAT % Hh
U

BOHBCE I, PR S

2.4. B ZRYH

u %@"U*: |j‘]

PC1
192.168.1.2/24

n E E R

W == Bk

- PC2 192.168.2.2/24

51 53 PC3
192.168.3.2/24

#5IREE, PCL, PC2 F1PC3 43RliEid S1, S2 A1 S3 #E4T H.Bk.

>  JiHE PC
PC1, PC2 #1PC3 MBI E i ~BL & 1P Huhl, [FRHEEMSE, Holn PCL RNy
192.168. 1. 1,
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> FE Sl
< BE=ROMIP bk (FECLIRAD (i gigabitEthernet 0/1
PCl, gigabitEthernet 0/2 #%#2S2, gigabitEthernet 0/3 %42 S3)

SWITCH (config) #vlan 2—4
SWITCH (config) #interface gigabitEthernet 0/1
SWITCH (config—if)#switch access vlan 2
SWITCH (config) #interface gigabitEthernet 0/2
SWITCH (config-if)#switch access vlan 3
SWITCH (config) #interface gigabitEthernet 0/3
SWITCH (config—if)#switch access vlan 4
SWITCH (config) #int Vlan2
SWITCH (config-if)#ip address 192.168.1.1/24
SWITCH (config) #int Vlan3
SWITCH (config-if)#ip address 192.168.12.1/24
SWITCH (config) #int Vlan4
SWITCH (config—if)#ip address 192.168.13.1/24

& BUEFSEKH: (FRR CLI #5X)
FRR (config)#ip route 192.168.2.0/24 192. 168. 12. 2
FRR (config)#ip route 192.168.3.0/24 192. 168. 11. 3

S2 F1S3 &ALl S1 HIBCE -
ZhH = FHEEMKE

- (35

SViI 100
192.168.100.1/24

SVI 100
192.168.

PC1 PC2 PC3 PC4
192.168.1.2/24 192.168.13/24  197.168.2.2/24 192.168.2.3/24

Switch fE NS =JRME, NEIERIM K> ARP fi4H.

>  ficE PC:
PC1, PC2 FI PC3 #2 MR E FrRBc & IP Huhik, [FINHEZEM IS, Hotn PC1 Al P2 IS AN
192.168. 1. 1,

> & SWITCH:
> B ZEOR TP Huhlk: (%S PCL-PC4 (8114 gigabitEthernet 0/1-
4, F&EEEN gigabitEthernet 0/17) (3 CLI Bixl)
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SWITCH (config) #tvlan 2-3, 100

SWITCH (config) #interface gigabitEthernet 0/1-2
SWITCH (config-if)#switch access vlan 2

SWITCH (config) #interface gigabitEthernet 0/3-4
SWITCH (config-if)#switch access vlan 3

SWITCH (config) #interface gigabitEthernet 0/17
SWITCH (config-if)#switch access vlan 100
SWITCH (config) #int Vlan2

SWITCH (config-if)#ip address 192.168.1.1/24
SWITCH (config) #int Vlan3

SWITCH (config-if)#ip address 192.168.2.1/24
SWITCH (config) #int V1an100

SWITCH (config-if)#ip address 192.168.100.2/24

& BCEBSEE BRABHD « (FRR CLT )
FRR(config)#ip route 0.0.0.0/0 192.168. 100. 1
> BEMK: (ZZEOREZRD
& Pl E A

FRR(config)#ip route 192.168.1.0/24 192. 168. 100. 2
FRR (config)#ip route 192.168.2.0/24 192. 168. 100. 2

2.5.1. EEHIZENE

B EEHH ACL
%% 1 ACL Be B 1 R -

access—list test remark fordoc
access—list test permit 133.133.0.0/24
access—list test permit 192. 168. 3. 0/24 exact-—match
access—list test deny any
access—list testl permit 100.100.0.0/16
access—list testl deny 192.168.2.0/24 exact—-match
> BEHXN test HACL
FRR#tshow ip access—list test
ZEBRA:
Zebra IP access list test
permit 133.133.0.0/24
permit 192.168.3.0/24 exact-match
deny any
OSPE:

Zebra IP access list test
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permit 133.133.0.0/24
permit 192.168.3.0/24 exact-match
deny any

> HEIAH ACL
FRR#tshow ip access—list
ZEBRA:
Zebra IP access list test
permit 133.133.0.0/24
permit 192.168.3.0/24 exact-match
deny any
Zebra IP access list testl
permit 100.100.0.0/16
deny  192.168.2.0/24 exact-match
OSPE:
Zebra IP access list test
permit 133.133.0.0/24
permit 192.168.3.0/24 exact-match
deny any
Zebra IP access list testl
permit 100.100.0.0/16
deny  192.168.2.0/24 exact—match

BE MU
B IERTZE S R E A F
ip prefix—list prelist—in description ospf filterlist in
ip prefix—list prelist—-in seq 5 permit 192.200.2.0/24
ip prefix—list test seq 5 permit 133.133.0.0/24
ip prefix—list test seq 8 deny any
ip prefix—-list test seq 10 permit any

> BEHHEETEE

IR L AT R R LA

FRR#show ip prefix-list test

ZEBRA: ip prefix—list test: 3 entries
seq 5 permit 133.133.0.0/24
seq 8 deny any
seq 10 permit any

OSPF: ip prefix—list test: 3 entries
seq b permit 133.133.0.0/24
seq 8 deny any

seq 10 permit any

BE PRI S8 3
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FRR#show routing prefix—list
ZEBRA: ip prefix—-list prelist—in: 1 entries
Description: ospf filterlist in
seq 5 permit 192.200. 2. 0/24
ZEBRA: ip prefix—list test: 3 entries
seq b permit 133.133.0.0/24
seq 8 deny any
seq 10 permit any
OSPF: ip prefix—1list prelist—in: 1 entries
Description: ospf filterlist in
seq 5 permit 192.200. 2. 0/24
OSPF: ip prefix—list test: 3 entries
seq b permit 133.133.0.0/24
seq 8 deny any

seq 10 permit any
> TAEMBEETH YR sumary
RN ATSR R B
FRR#show ip prefix—-list summary test
ZEBRA: ip prefix—list test:

count: 3, range entries: 0, sequences: 5 — 10

OSPF: ip prefix—list test:

count: 3, range entries: 0, sequences: 5 - 10
TF A IR0

FRR #show ip prefix—list summary
Prefix—list with the last deletion/insertion: test
ZEBRA: ip prefix—list prelist—in:

Description: ospf filterlist in

count: 1, range entries: 0, sequences: 5 — 5
ZEBRA: ip prefix—list test:

count: 3, range entries: 0, sequences: 5 — 10
Prefix-list with the last deletion/insertion: test
OSPF: ip prefix—1list prelist—in:

Description: ospf filterlist in

count: 1, range entries: 0, sequences: 5 — 5
OSPF: ip prefix—list test:

count: 3, range entries: 0, sequences: 5 - 10

> BEEMNEETSYE detail
R RIS IN R LR E R
FRR#show ip prefix-list detail test
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ZEBRA: ip prefix—list test:
count: 3, range entries: 0, sequences: 5 — 10
seq b permit 133.133.0.0/24 (hit count: 0, refcount: 0)
seq 8 deny any (hit count: 0, refcount: 0)
seq 10 permit any (hit count: 0, refcount: 0)
OSPF: ip prefix—list test:
count: 3, range entries: 0, sequences: 5 — 10
seq 5 permit 133.133.0.0/24 (hit count: 0, refcount: 0)
seq 8 deny any (hit count: 0, refcount: 0)

seq 10 permit any (hit count: 0, refcount: 0)

B FTA AT 5K
FRR#tshow ip prefix—list detail
Prefix—list with the last deletion/insertion: test
ZEBRA: ip prefix-list prelist—in:
Description: ospf filterlist in
count: 1, range entries: 0, sequences: 5 — 5
seq b permit 192.200.2.0/24 (hit count: 0, refcount: 0)
ZEBRA: ip prefix—list test:
count: 3, range entries: 0, sequences: 5 — 10
seq b permit 133.133.0.0/24 (hit count: 0, refcount: 0)
seq 8 deny any (hit count: 0, refcount: 0)
seq 10 permit any (hit count: 0, refcount: 0)
Prefix-list with the last deletion/insertion: test
OSPF: ip prefix—list prelist—in:
Description: ospf filterlist in
count: 1, range entries: 0, sequences: 5 — 5
seq b permit 192.200.2.0/24 (hit count: 0, refcount: 0)
OSPF: ip prefix—list test:
count: 3, range entries: 0, sequences: 5 — 10
seq b permit 133.133.0.0/24 (hit count: 0, refcount: 0)
seq 8 deny any (hit count: 0, refcount: 0)
seq 10 permit any (hit count: 0, refcount: 0)

A
B Bt p PG LA T

route—map newrm permit 1
set metric 555

!

route—map rmnew permit 1
call newrm

match ip address test
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set metric 333
set metric—type type—1
!
route—map rmnew permit 2
match ip address prefix-list test
set tag 1000
!
route—map rmtest deny 1
match ip address 101
match ip address prefix-list test
> 8 route—map ZARIITEE
FRR#show route-map rmnew
ZEBRA:
route—map rmnew, permit, sequence 1
Match clauses:
ip address test
Set clauses:
Call clause:
Call newrm
Action:
Exit routemap
route—map rmnew, permit, sequence 2
Match clauses:
ip address prefix—list test
Set clauses:
Call clause:
Action:
Exit routemap
OSPF:
route—map rmnew, permit, sequence 1
Match clauses:
ip address test
Set clauses:
metric—type type-—1
metric 333
Call clause:
Call newrm
Action:
Exit routemap
route—map rmnew, permit, sequence 2
Match clauses:

ip address prefix—list test
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Set clauses:
tag 1000
Call clause:

Action:

Exit routemap

BEA route—map
FRR#show route—map
ZEBRA:
route—map newrm, permit, sequence 1
Match clauses:
Set clauses:
Call clause:
Action:
Exit routemap
ZEBRA:
route—map rmnew, permit, sequence 1
Match clauses:
ip address test
Set clauses:
Call clause:
Call newrm
Action:
Exit routemap
route—map rmnew, permit, sequence 2
Match clauses:
ip address prefix—list test
Set clauses:
Call clause:
Action:
Exit routemap
ZEBRA:
route—map rmtest, deny, sequence 1
Match clauses:
ip address 101
ip address prefix—-list test
Set clauses:
Call clause:
Action:
Exit routemap
OSPE:

route—map newrm, permit, sequence 1
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Match clauses:
Set clauses:
metric 555
Call clause:
Action:
Exit routemap
OSPE:
route—map rmnew, permit, sequence 1
Match clauses:
ip address test
Set clauses:
metric—type type—1
metric 333
Call clause:
Call newrm
Action:
Exit routemap
route—map rmnew, permit, sequence 2
Match clauses:
ip address prefix—list test
Set clauses:
tag 1000
Call clause:
Action:
Exit routemap
OSPE:
route—map rmtest, deny, sequence 1
Match clauses:
ip address 101
ip address prefix—list test
Set clauses:
Call clause:
Action:

Exit routemap

2.5.2. hEH

B AEHIIERE
FRR#show ip protocol

Protocol . route—map

system . none
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kernel : none
connected : none
static : none
rip . none
ripng . none
ospf : rmtest (== EI%} ospf F% HH 2R 1015 F % HH B rmtest
ospf6 . none
isis : none
bgp : none
pim . none
eigrp . none
nhrp . none
hsls : none
olsr . none
table : none
1dp : none
vne : none
vnc—direct : none
vne—rn . none
bgp—direct : none
bgp—direct—to—nve—groups : none
babel : none
sharp : none
pbr : none
wildcard . none
any : none
B EERMEE

> AR R
> selected route RonLIEMIH HT, 1 v e A R ALK T .
* FIB route /i KK IR,
tanis HES B, BB T selected route, {HZAJET FIB route, SEFRHIT —BkET
FIB route, {HZ&ANJET selected route. W N5 EKI.
FEFRIU IR A — A 7 BRI 12 i C A7 HII A] .
#show ip route
Codes: K - kernel route, C — connected, S — static, R — RIP,
0 - OSPF, T - IS-IS, B - BGP, E — EIGRP, N — NHRP,
T - Table, v = VWNC, V — VNC-Direct, A — Babel, D — SHARP,
F — PBR,
>

— selected route, * — FIB route

S>* 1.1.1.0/24 [1/0] via 192.168.3.11, Vlanl, 3d06h41m
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S>*
0>*

Co*

Co*

Co*

Co*

Co*

S

Co*

Co*
S>*
S>*
S>k
S>*
S>*
S>k
S>*
Sk
S>
*

33.33.33.0/24 [1/0] unreachable (blackhole), 3d00h52m
133.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.

133
10.
10.

100.
100.
100.
100.
100.
100.
100.
100.
100.
155.
168.
168.
168.
168.
168.
200.
200.
200.
200.
210.
210.
210.
210.
230.

.0
10
10

3
3
4
4
5
5
6
6
6
0
2
2.
3
3
&
1
2
3
4
1
2
3
4
3

.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/16
.0/24
0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24

[110/20] via 192.10.10. 100, Vl1anl00, 3d05h17m

[110/100] is directly connected, V1anl00, 3d05h18m

is directly connected, Vl1anl00, 3d06h41m

[110/100] is directly connected, Vlan3, 3d06h4lm

is directly connected, Vlan3, 3d06h4lm

[110/100] is directly connected, Vlan4, 3d06h41lm

is directly connected, Vlan4, 3d06h4lm

[110/100] is directly connected, Vlan5, 3d06h4lm

is directly connected, Vlanb, 3d06h4lm

[110/100] is directly connected, Vlan6, 3d06h4lm

is directly connected, Vlan6, 3d06h41m

[1/0] unreachable (ICMP unreachable), 3d06h41m

[1/0] via 192.168.3.3, Vlanl, 00:00:30

[110/100] is directly connected, Vlan2, 3d06h41lm

is directly connected, Vlan2, 3d06h41m

[110/100] is directly connected, Vlanl, 3d06h4lm

[1/0] unreachable (blackhole), 3d06h41m

is directly connected, Vlanl, 3d06h41m

[1/0] via 192.100.3.10, Vlan3, 3d06h41m

[1/0] via 192.100.3.10, Vlan3, 3d06h41m

[1/0] via 192.100.3.20, Vlan3, 3d06h41m

[1/0] via 192.100.3.20, Vlan3, 3d06h41lm

[1/0] via 192.168.3.1, Vlanl, 3d06h41m

[1/0] via 192.168.3.1, Vlanl, 3d06h41m

[1/0] via 192.168.3.1, Vlanl, 3d06h41m

[1/0] via 192.168.3.1, Vlanl, 3d06h41m

[1/0] via 133.133.0.5 (recursive), 3d06h41m
via 192.10. 10. 100, V1an100, 3d06h41m

> IS BRI (Hbhn OSPF)
FRR#tshow ip route ospf

Codes: K — kernel route, C — connected, S — static, R — RIP,

0

T
I
>

0S

PF, 1

Table,

PB

R,

- IS-IS, B - BGP, E — EIGRP, N - NHRP,
v — WC, V - VNC-Direct, A — Babel, D — SHARP,

selected route, * — FIB route

0>% 133.133.0.0/24 [110/20] via 192.10.10. 100, V1an100, 3d05h19m
192.10. 10. 0/24 [110/100] is directly connected, V1an100, 3d05h19m
192. 100. 3. 0/24 [110/100] is directly connected, Vlan3, 3d06h43m
192. 100. 4. 0/24 [110/100] is directly connected, Vlan4, 3d06h43m
192. 100. 5. 0/24

0

0
0
0

[110/100] is directly connected, Vlanb, 3d06h43m
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0
0
0

192. 100. 6. 0/24 [110/100] is directly connected, Vlan6, 3d06h43m
192. 168. 2. 0/24 [110/100] is directly connected, Vlan2, 3d06h43m
192. 168. 3. 0/24 [110/100] is directly connected, Vlanl, 3d06h43m

FRR#show ip route connected

Codes: K — kernel route, C — connected, S - static, R — RIP,

Co*
C>*
Co*
Co*
Co*
Co*
Co*

FRR#show i

0
T
IF
>

192.
192.
192.
192.
192.
192.
192.

2000 Aug
Codes: K

0

T
Il
>

OSPF, I - IS-IS, B - BGP, E - EIGRP, N - NHRP,
Table, v — VNC, V — VNC-Direct, A - Babel, D — SHARP,
PBR,

selected route, * — FIB route

.10.0/24 is directly connected, V1anl00, 3d06h48m

3.0/24 is directly connected, Vlan3, 3d06h48m
4.0/24 is directly connected, Vlan4, 3d06h48m
.5.0/24 is directly connected, Vlan5, 3d06h48m
6.0/24 is directly connected, Vlan6, 3d06h4S8m
2.0/24 is directly connected, Vlan2, 3d06h48m
3.0/24 is directly connected, Vlanl, 3d06h48m

route static

23:35:23 OLT OSPF-6: vtysh —c “show ip route static”
kernel route, C — connected, S — static, R — RIP,
OSPF, T — IS-IS, B - BGP, E — EIGRP, N — NHRP,

Table, v — VNC, V — VNC-Direct, A — Babel, D — SHARP,
PBR,

selected route, * — FIB route

S>k 1.1.1.0/24 [1/0] via 192.168.3.11, Vlanl, 3d06h48m
33.33.33.0/24 [1/0] unreachable (blackhole), 3d00h59m

Sk
S
S>*
S
S>*
S>k
S>*
S>*
SOk
S>*
Sk
S>*
S>
*

192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.
192.

100.
155.
168.
200.
200.
200.
200.
210.
210.
210.
210.
230.

6.0/24 [1/0] unreachable (ICMP unreachable), 3d06h48m
0.0/16 [1/0] via 192.168.3.3, Vlanl, 00:00:30

3.0/24 [1/0] unreachable (blackhole), 3d06h48m

1.0/24 [1/0] via 192.100.3.10, Vlan3, 3d06h48m

2.0/24 [1/0] via 192.100.3.10, Vlan3, 3d06h48m

3.0/24 [1/0] via 192.100.3.20, Vlan3, 3d06h48m

4.0/24 [1/0] via 192.100.3.20, Vlan3, 3d06h48m
1
2
3
4
3

.0/24 [1/0] via 192.168.3.1, Vlanl, 3d06h48m

.0/24 [1/0] via 192.168.3.1, Vlanl, 3d06h48m

.0/24 [1/0] via 192.168.3.1, Vlanl, 3d06h48m

.0/24 [1/0] via 133.133.0.5 (recursive), 3d06h48m
via 192.10. 10. 100, V1an100, 3d06h48m

3
3
5
B
.0/24 [1/0] via 192.168.3.1, Vlanl, 3d06h48m
5
&
3

> AR

OLT#show ip route supernets—only
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Codes: K — kernel route, C — connected, S — static, R — RIP,
OSPF, T - IS-IS, B — BGP, E — EIGRP, N — NHRP,

Table, v — VNC, V — VNC-Direct, A - Babel, D — SHARP,
- PBR,

— selected route, * — FIB route

v T =3 O
|

S>% 192.155.0.0/16 [1/0] via 192.168.3.3, Vlanl, 00:00:07
> BEMBHFEM sumary

FRR#show ip route summary

Route Source Routes FIB (vrf Default-IP-Routing—
Table)

connected 7 7

static 14 12

ospf 8 1

Totals 29 20

> BERFEARI S hgny
FRR#show ip route 192. 168. 3. 0/24 detail
Routing entry for 192.168. 3. 0/24
Known via “ospf”, distance 110, metric 100
Last update 3d06h53m ago

directly connected, Vlanl

Routing entry for 192.168. 3. 0/24
Known via “static”, distance 1, metric 0
Last update 3d06h54m ago
unreachable (blackhole)

Routing entry for 192.168. 3. 0/24
Known via “connected”, distance 0, metric 0, best
Last update 3d06h54m ago
* directly connected, Vlanl
> BELE M AT E A KR R I
FRR# show ip route 192.168.0.0/16 longer—prefixes
Codes: K — kernel route, C — connected, S — static, R — RIP,
0 — OSPF, I - IS-IS, B — BGP, E — EIGRP, N — NHRP,
T — Table, v = VNC, V — VNC-Direct, A — Babel, D — SHARP,
F - PBR,
>

— selected route, * — FIB route

0 192.168.2.0/24 [110/100] is directly connected, Vlan2, 3d06h56m
C>* 192.168.2.0/24 is directly connected, Vlan2, 3d06h56m
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0 192.168.3.0/24 [110/100] is directly connected, Vlanl, 3d06h55m
S 192.168.3.0/24 [1/0] unreachable (blackhole), 3d06h56m
C>* 192.168.3.0/24 is directly connected, Vlanl, 3d06h56m
AT DAL % eh B AT 7 e -
FRR#tshow ip route 192.168.3.0/17 longer—-prefixes ospf
Codes: K — kernel route, C — connected, S — static, R — RIP,
0 — OSPF, T - IS-IS, B - BGP, E - EIGRP, N - NHRP,
T — Table, v — VNC, V - VNC-Direct, A — Babel, D — SHARP,
F — PBR,
>

— selected route, * — FIB route

0 192.168.2.0/24 [110/100] is directly connected, Vlan2, 3d06h56m
0 192.168.3.0/24 [110/100] is directly connected, Vlanl, 3d06h55m
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3. Bid'E OSPFv2

3.1. MLk

OSPF (Open Shortest Path First, MBI A& —Fh P8 M 5 Hp i
(Interior Gateway Protocol, f&A#K IGP) , M HTE AS (Autonomous System, HiA &%) Wi,
A5 5% FH 152 88 45 32 Uity O 265 1) 266 £ o

OSPF H & FHF s

B OGEVEREDT: EH T E R L (RORKR SR LA S BE) .
B BREIE — BRI R A, B A AR R S E R, SRR .
B EEM: BBBSZENERPERRSER, Be Rkt R, ASERE

7
B X R AR IR N 2 AN BN XS, TR R RPN S OE
¢ R RRE T E

B PREHSR: R N E MR IR, SRR S IR HEE
B ERRAE: ERERCCAE, BRI B R 4.
B HFERIE: SCRFDAARR L AR MRS, TR TR R . 18 R BE
JEE: OSPF Version 2 /T IPv4, OSPF Version 3 MHT IPv6, BHiE{THL#IRAIA S
S E . KT OSPE, 27t ], 14975 OSPFv2.

3.2. SN H

AN Yysehiid
S ASENEES 1E AS EBIZAT OSPF, RI4r 24X,
155, ) BB Z/~AS HEL, {EAS WHIE4T OSPE, 1E AS Z [Ali&4T BGP.

3.2.1. AN HEK

1E AS W FFIE4T OSPF, HIREEH&ET 40 &, ERIS 2 NXI, @Y, 5T XIENZ
K FH P B T 5 L A 3R R I i 1 A, B T X80T DLR P B ARG A 1 i 15 4% o T
BAEE T XA A0S 5T XA E . B UCEM FAREREEE T X% E N Stub Xk, PLTE
.

B OBZNE R 4 NI, AR X E s AR i T X (R X A 0) .

B Area 3 WE N Stub Xif.

B TS B SIE1T OSPF s, SEILERIRIE H .
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3.2.2. (A HER

ZANAS HEE, {EAS WEEIZAT OSPF, fEAS 2 [AliZ4T BGP. i@%, OSPF A1 BGP MiZAHH
SR HEE. LUREAH, AS 100 F1AS 200 P¥#8 2@t OSPF iR sSeIl sk ig B, fEM
ANAS 2 JaiE TS BGP PSR SEE H RS .

B AS 100 FIAS 200 WNEFIsAT OSPE WM, SEHlEafEi& .
B AN AS ZAlEAT BGP PN, ST ERAE R .
B AfID [EHHE4T OSPF BMSCFD BGP Ppils
3.3.  LIREVEMA
OSPF J& — PP SR & M e b . 500 B 5 b (940 RIP 5% BGP) AN, 18 #% ik &,

IR T MR AR RIS , TIAEBEHCIRAS PR, e s M 1 23 B
KWK A M BERIRAS o

R B R A TERC LSA BT B AR R LR BOR S S R, SR E I Bz vk il R AL 75 2
e RS I Eh b ) A A R B A . BRI, RN R BRI s A N BT BEROIR S T B L — A
LSDB (Link-State Database, #EMAIRAEIEE) « 85, WL Dijkstra 1) SPF HIEEH
%, MEEAS LSDB Hif) LSA SEGHh, AN K 1 0% R T DA T~ — i A P B R v 55 B 4] FLAth 2
HH T 2% 1 F B A2


http://docs.frrouting.org/en/latest/glossary.html#term-distance-vector
http://docs.frrouting.org/en/latest/glossary.html#term-link-state
http://www.cs.utexas.edu/users/EWD/
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JE I DA H 18 2% 0B I 1T A A 30 3 O 285 P B ARSI A 0 IR 28 (1) T ad P, B IR AS s mT BALE
FLAth Hp IS Aet 5B D [ 58 I T RIS S o AT Ao AN 5 % ER T A b I I B ORI, B IR
O 75 B AN BE IR I 0 B — N BEBCIR ST R, DU B % 3 4% 6 3 X 4% 1)
A E TSI A, B R BT BE TR R — R PSR 2% 10— R BN A 4% 5
T4 B AT IS

SEECIR A UM BR S, SEE B R BTG L, TS B AR (I FE T BEAR X 254, FERR RS
RKEH, BT EZ A Z MBS, LA EIAT AR5 5T IR A CPU,
Bl xh T A T AT AR M4, BRITAS LT AT LLZBS AR . FE Y R4 3 2 o oE TRt A5 5
RS X IR AN, REXF LSA BB ATR AW i, DA B LSDB AT 5 192 3t

MET RGN R —A OSPF 261, 1% OSPF SEBIX R T —AN OSPF #EFE (F5 HALA — AN 3EFE) .

—/NAS TG B A LA AR, IS AT A RIS . Ik, AS AR A
1 (Routing Domain) . IZAT OSPF [FfJ AS H#FRN OSPF B& ik, f&ifK OSPF 3.

3.3.1.  OSPF #Hi¥

B Area
OSPF XHFZ IXHK (Area) o ¥§—A> OSPF sl 53 A Z A X, A FI T LM RN (¥
BT Xl M2 B B 28 R4 AR, AN XES (Area ID) Kbz
o XIRh AR X I8ih A & (Area Border Router, ABR) . —&MHZTILLHJE
FAKE, BB T2AXE (B ABR) » — MR () HAgE T IX, 5
H RS AT OSPF 3 L 36 B & Tl — A X 45k
X3 0 JyH X3 (Backbone Area) , AW MIXIK (Normal Area) . HHLXIK
DG BT XIREEANE . G XK IR JUEE ABR ER B T X I, IXEe ABR 47 54 X 35
R RS B S BV B 2L LSA (RTRERUEAE (RIRS) T, AR5 K Le 4 2 5]
N ABR FEFEF I P A FAth X 2
TR, DX AR AN th o T X (A B B R B A, AN
A2 R AR I RERRIRAS, FTCAXIZ B e, REESS &, AR EEHOIRA
B ORHSR

FE OSPF w8 LT JUFHES FH AR KA, IR Fh IS AU I % B 25 T AN [F O R B
> XIAEEHE (Internal Router)

R IO E B IR TR — A OSPF X3, I REIHHI AL C F.o G, I, M.
Jv K. Lo
> XL HAE (Area Border Router, fFK ABR)

2B 2% R B T XA X 38, ABR [RS8 T AN BL i X3, o —A
WA E T X Y B Dy EL Ho
> B TEH% (Backbone Router)


http://docs.frrouting.org/en/latest/glossary.html#term-distance-vector
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ZRBHBREDOE - MEOE T BT X8 AR ABR Al Areal f) X5 Py % B 2% 4T
ed TighdE. wrEPR AL B C Dy EL He
> HIBARGILAHESE (AS Boundary Router, fajFK ASBR)

R A AR 5 A AS A2 ¥k HifE B . ASBR FEAR—E AT AS MR, B
XA B 35, AT HEAS ABR. W1 R B A

Backbone Router

— —

ABR

i Bl
OSPF CHEMEHERE (Virtual link) . MERERK/E—ZKBHEEE, BTFETXE, TR
TEIEL N 26 b T XA 8 Bl DX IR 10 XA B AR () 1o R 1 I
G AW, ZX IR “ERRIR”  (Transit Area) o REHEREHIuG A0 2%
54 ABR.
> ETXEANES:

fE AL B ZIREESLHEEERS, B Areald IEIERIRK: Areal RALHilXIK: A\ B J& Areal
¥ ABR.

N
% Virtual Link \
{
\ v, /
~ > ~
ABR 7 ABR
S~ i \\ Area 1 S —
~ — — —
Transit Area

> CEH XSS X AR B AE
TEA. B ZIRESEEEEE, ¥ Area0 FEfHZE B, N Area0 5 Area2 7£B L EH#EAH
% Areal RATHIXIR; A & Areal [ ABR; B s& Areal. Area2 [ ABR,
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e o < g
g az \
(/ 4. Araa D Virtual Link Area 2 g \
\ gA v /
e £9% ABR \ / ABR > s
—— ~ Area 1 ~ ol i
e -

Transit Area

LSA
OSPF LPALSA (Link State Advertisement, ZERIRSEE) MR RMAKBHEE.

LSA 287 i i
Router—-LSA (Typel) HAEA B B UG R, iR T B 2R I BE OIS AR, TEdR R
% HH 2% BT AE XS N AR 35
Network—-LSA(Type2) FH NBMA ZRAUMZE DR U6k, R BLEEEIRAS, 78
DR FT7E X I A AL 45
Network—summary-— i ABR #h%, #A R H & XK B, 854 JE Total ly STUB.
LSA(Type3) Totally NSSA Xi#.
ASBR-summary-LSA H1 ABR #h%, #ik3) ASBR HIE&h, #545F% ASBR FfE [X 15
(Typed) A A X 4
AS-external-LSA HH ASBR 5%, dE|AS AMESAIIKH, i 2453F STUB. NSSA
(Typeb) X3,
NSSA LSA (Type7) B ASBR 4fik, FIRZ|AS AMBAIEH, {XAENSSA X AL
.
TR X Jk

ST K EEREIR X 3 1 H 70D S 28 LA, kb i e R KR
> Stub X AL THFRMAVAEE T XL, Stub KRR
< ANHEAIE ASBR.
& XA ABR AR ATANRHE (% OSPF 3N iR 2 & A6 ) , RIEEAR Type3
LSA, ANAKAi Typed LSA. BT EiA OSPF WA SCE T — 448 7 ABR HIH A 1
H 58 o
» Totally Stub XiH: 5 Stub X3 Z=RET:
X IR ABR RRAGIN I (Typeb LSA) , tBANK A AS 35 A ol [X 355 1) £ 6 by
(Type3 LSA) o FT BIAA XIS R SCHBIE L — 24617 ABR (16 B B 58 o
> NSSA X3, (Not So Stub Area) : %X A A:
DX IR T B E ASBR, RIS 7 EARE Stub XIRIFLE .
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ASBR JEIT Type7 LSA K AS #M8% B E NSSA X I Py 4&4%, NSSA 1 ABR UL E] Type7 ()
LSA J&, #enl Type 5 [ LSA, SAJGH HEIEA AS.

5 Stub X3 —FE. Z X ABR A K AT A Area ¥] ASBR /) Type 5 fJ LSA. {H
SR AT Type 3 HJLSA.

AR, ARG ASBR W RSN, EA DI 258, (HR AR OSPF I
HMEREH, BRI —ZHR1T ABR HUBRAE BE AR

Totally NSSA [X3%: 5 NSSA X5 )2 76T

Z XK ABR AN KA AS 3P FAl XK B8 (Type3 LSA) o FIEA AS A 5L
At DX AR R SRS — 24 17) ABR R4S B ER 50 A

AR X IR LSA (L4 il T 3R

[X a5k Typel, 2 | Type3 Type4d Typeb Type7
3 [X 3 Y RV oV oV VR
Stub [X 1 piRas oY, BRF—FBERE | ARY | AR | AR
Totally Stub X3 | fCIF v — 258 % i ARF | AR | AREF
NSSA [X 35, piRas oV, BIE—-FEEE | oW ARV | oY
Totally NSSA [XI | foiF v — 2k % eV ARV | TV
B A
> | # (Broadcast) : HZIRIIARME, %£25DR. BDR. DR (&Y BDR) 5 HAhFrH Bt
R LSA. FEILARHEI R . DR BDR ZAMHIES HH 28 2 (B A AT LSA. AEESLATE R R,
Ethernet. FDDI ZRiAJE T KA,
>  JBSRZ A5 (Non—broadcast multiple access, faiF#RNBMA) : F THCEALE,
%4 DR. BDR. DR (& BDR) 5 HABFTA B HASA8# LSA. 4T K. DRy BDR 2
SRR e 2 A AR RS LSA. AESTARE R R .
X. 25, Miidgk. ATM ERINJB T IhKA,
>  RFA (point-to—point, TEIFRP2P) : HBZNKILALE, Nik2é DR/BDR. % M i i i
H e 2 A A8 #: LSA. ETARIERC R
PPP. HDLC. LAPB ERilJ@ T 57,
>  AHB|E A (Point-to-Multipoint, fEiFKP2MP) : HENKIMARE, Ak DR/BDR. 4F
BN G2 2 M # AT LSA. B AR R
B AT B B J2 I UL FRT R 48 BRAA Sl e 2 A
B OSPF ¢

OSPF S AR JURPRBL AP AR SC . 1X 4 OSPF R SCHEEF3EAE TP 4o, DA IR S 4%
T k%
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oA Wt B

Hello JARAME R I%, FSRRILOSPF ABJE, HERFAIEL R,

DD (Database WA AHBLSDB (Link-State Database, f#EEGIRZSEHGE)
b o I EAS S, FHTTEOSPRAL & 2 (B IEAT 504 22 [F) 20
escription)

LSR (Link State FTF 15 515 R TS BILSA. B AEOSPE A J& X7 Al B A8
R DDR Y JE, A4 mxt i K HLSR /3.

equest)

LSU (Link State F T a0} 77 A3 FL I 75 B2 LSA.

Update)

LSAck (Link State FHSRATC S () LSA #EAT RN

Acknowledgment )

B TR

>

3. 3. 2.

AW JE R I

B R 3 MFTA R 3 OSPE [f4 101 b (BUBEEH) K Hello 30, WURM AR

MBS H Hello $R3C, FF HAEWRIIPIRG Hello fRICHH RIS, W EATHR

NTARJE (Neighbor) o 4B Jy4RJE I i ARTEMUL Hello L EIH Y

Router ID I, XXalidAE L [ o

e A ARz

A1 Jo 46 H 9 22 TE) ST XA i, 8 DD LSR. LSU. LSAck W 3CA5#e LSA, #3r4R

FRAR. WELRRWF:

& BRHIETE LSA, FRMIR & B e RS .

& ABEZ RS LSA. Y BB HAUS B A1 A I LSA B, Ke 85 D1— 43 B A
LSDB, #RJa ML Em HEAE.

S MR R KA EHIIRAS TARIEIR LSDB B, SRR AR .

TE RS H 3%

PR 2% FIRAFSE RN LSDB J5, K247 Dijkstra SEAR L — MR A L B4 H AR

IR AL IRAEM (Shortest Path Tree, FIFKSPT) o SPT widsk . HAFMZ. T

— Bkl M. OSPF KHE SPT RS %R .

WSO AR . MER IR A, W22 51 LSDB (MEEHT. W& M IRElT

Dijkstra Bk, AZRGHIR SPT, IR HE.

OSPF % i ¥

B OSPF g A
OSPF FEK B i 5 m LLA» Ay, XIS OB E,  DXSRIR) (2 ER L AS SR4MEEIE H
— MRS, DX R AR, XIS A BR B AR R “TA” o AS JSAMHE FHAR YIS 2%
RS T7 AR AP “E17 M “E2” .
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- RANIEREH EL: R EACH=ACHLF] ASBR [KIACAN+ASBR F) H bR L& R4
BB RANE S B2 BE EARA=ASBR B H BRI AR
TE redistribute PBFEIEIL metric—type 18 5E 5| NSNS lH MRS, BRI EL.

FRR# show ip ospf route
e OSPF network routing table —

N TA 192.168.1.0/24 [200001 area: 0.0.0.0
via 192.168.2.1. Vlan2
N 192.168.2.0/24 [10000] area: 0.0.0.0
directlv attached to Vlan2
N 192. 168. 100. 0/24 [100001 area: 0.0.0.2

directly attached to Vlanl

R 192.168. 2. 1 [100001 area: 0.0.0.0. ABR, ASBR
via 192.168.2.1, Vlan2

= OSPE external routing table =————

N E2 5.5.5.0/24 [20000/201 tag: 0
via 192.168.2.1, Vlan2
N El 6.6.6.0/24 200201 tag: 0

via 192.168. 2.1, Vlan2
W EFrR: router routing RINALA M HE I, network routing table 1, HKiriH

LA (B DX A FD i e o
OO AR, Hoh B SRR BR B L N R (XA B H 32 AE, BRI R
R U XA R B e D

X 5 X458 Ay S E 5% £ % 28 HR A7 R IR AR [X 3 A () %
I X 35 TA;

E1 8% E2.
Stub X3, 1A,
NSSA [X 15 TA;

Bl 8 B2, (AL A X I8 ASBR R AT ¥ % Hi )
Totally Stub [X15 TA: AR B i
Totally NSSA [X15 TA AR B e

Bl B B2, (AL S ARIX I8 ASBR A AT Y%t

6 FH A0 AT

B E AR KR EARAE A e PR . FRESER . ELERK B SIAF
OSPF 33, LLLSA Type 5. 7 W RIAGAIE. BEE A PO RE KL, B2
%51\ OSPF 35 HABMC E, HAASHE T “BE sl ” Ui,

B R AR T AS TV ECEE. @it 7E ASBR _LECE B E AT, ATLLKE AS ARG 1S
BAERERIAS AEE, AT LK AS PIERIOEE th S BAEIE S AS AT

B %
OSPF H45 % tH AL o A 2 Pt o, Bk IL R 3%
XA A=t Yin BANME | LSARKE | BitHE vid]
W3 X 4 ASBR: fi B default— | ASBR Type5 AS FAS SN TCVEHR B H I 1P RS04 E T
information originate ASBR % 1
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. OSPF #HFEH L &
% EH
1 X 5k ASBR: fit B defautl- | ASBR Typeb AS 35 R AS A TEVEFREI H I 1P HRoc At
information originate 1% ASBR #H .
always
Stub [X 15 Skl ABR Type3 Stub Xk | XFAS Stub X%, Frf AS SRAGANEE, #H
FE 1% ABR [IERAE 2% i B 1K
NSSA [X 15, Bl A B ABR Type3 NSSA [X 35, TSRS A NSSA X5, AS 8 P FLAR X 8L 4E7E
ASBR, FB-2ilid HoAth XIS BIA AN . A
FH 5 0% ABR SR B s 2R
Totally EESIENE ABR Type3 Stub X4 | XA Stub X3, Fif AS oM H, LK
Stub [X 15 oA X IRk P 2 i, R AR )% ABR IR
% AT B0
Totally H AR ABR Type3 Totally WA NSSA [X ) X 8 N B 1, A [X 45 ASBR
NSSA [X 15, NSSA X3 | RATHISME R CAAL, AWM T A B, #fF
FR1911% ABR FR2 #% th k17 &40

JEE: NSSA XTI Total ly NSSA IXE 114 ASBR, {HANEE X 7 1% ASBR HZ B4 1k 45 £ 17
HIBLE, AR IXIA ABR 15 iR S 1, R E YIS 1L, R LA
HHIRNTIGHR L o AR HEE I TE RS, 5 EE AT E1Z AS B, AT E A
19 ASBR JIr i [X 15, 1@ 4F S ZEL B 9 NSSA IX 347 Totally NSSA [X#.
g ERIIe
e BV SR Fol EA A R B P B A5 S RO — Sk i, PRI R R Mt (B E
BIRERE D) RATLEABIE . B eI A B TR PS8 B AR L /) e 3R AR
R EBL R, XF XIRE A # B 5 R, ABR LA BRI B A LSA Type 3: MR H A7
— AL B, RO B YR . T B IR, TR R RS SR R
(I 1% 265 90 PRl o SRR SR AV SRV Bl Y AN AEAE RO 28, 4545 7T e i A 6 FE AR 6 i o 2
PR AE IR AR AE . BE AR RIS LI R A, ABR 23 E ZhR 4% discard % FEK B
B A WAESE . [ area xx range 4, 1E ABR IRk A R A (LSA Type
3) .
6 I Ik
OSPF RVFfE%: 2] ZCH. MG R MR IHT I8, LA R 241 .
WIS E A4, T RATE LU JLARZEAT B el i 9
> EPx#EO: M passive-interface T4, WEBEHEO. PO EARR B H
EE (EELSA) .
> BRI IR AT A R
& fEH filter-list prefix xxx in BU# import-list ¥ & M HAh X I8 K A £ 4 [X
IR, R B R S B R VF R AT BIAIX 38 (LSA Type
3) .
< A filter—list prefix xxx out BF export-list BB AR ARG 2] HAR X
SRR SRS, R T 2 T D AR I B E AR R A Ao VR R A B AR X4 (LSA Type
3) .
> EEXTAS AN RIS B ] redistribute fir4 route-map Z%akH
distribute-list 4. A M ELIESRIFH K B 15 B4 BERL H 441 B OSPF #EAE
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(LSA Type 5. 7) o HA#bredistribute #y% route—map Z%E 7] LAY & 447 £l OSPF
BEFE R B T S EE .

> HXHERE R HEER: [ default—-information originate fy4 route—map %%, WJ
PIAR % i B AT i i B E S B
B A

USRI 2% TR AE TUAR BE S B 7, WIS ZIIE H IR W48 2 6] A REA7AE 2 2k 42, OSPF ik
FEH A S AN BN AR T B OSPF B HH . — 2R AR ISR &6 TR E kRS B 2

Ao E SRR LAY, SR RS iR, RIATE OSPF & ULk AR IE
JA o
> MR RV EDERBAA (BIEE L1 cost fED

S EANEHNN . BN = SHWT/ O,

ffif] auto—cost reference-bandwidth #r4, W LARE HNMIISHH T, Bl
4100000 (Mbps) o

fEFHE OREUR 9 bandwidth 4, AT ABCE B DO LA 56, BREIZICEEA 0
CHATERC BN 0 B, FRAESE AR E N 98, — 2 EEREE A 1000) .
R ORI ip ospf cost #74, FTRAN MR EREN L cost f. BLIRE
e gm T BERAN .

M VISR AR CRIAA s 348 2 485 1) cost fED

ST B2 DR B ELE M B AR

M ABR B [X AT EE N B AR (DX dsk i) B8 VR 19 cost 1H)

U HEZE RFC1583, RAE [ M S A BE B AR R S /M, 75 T AV (R B A R A
{1 KA

f#i ] compatible rfc1583 fiy4, X E OSPF K HINIFEZS RFC1583. A %S
RFC1583.

ffF] area xx range &M cost SHL, BEXIE B HILER cost 1H.

M ABR E548 W B (ABR E B Stub. NSSA XA K A BG4 6 H1 ) cost
fED

BB 1. {1 area xx default-cost 74, T LMEIABR H B Stub, NSSA X
BOR AR B FR ) cost

M ASBR EISMHM B AR (HMBER I metric fED

BB EBL R, B BGP B M metric A1, HEAOMHLEHEM metric K20, ¥
H2R AN B2,

i defaul t-metric @74, W LMESIMBEL B metric MEEHE.

{#fH redistribute @4 metric. metric—type. route—map %, A LU

A metric {H. BSEHIEA,
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3. 4.

> M ASBR FHAE M EBHIA CNATIARIGRE B B metric {B)
BRAETEHL T, metric A1, BRI E2.
{#H default-information originate #y& M) metric. metric—type. route—-map &
o, PTLMESNATIARGRAE B ) metric {A, #&HEA,
> R
[ max—metric router—lsa %, W LLRFES H18% L AAT B I A SEREACHT B BN R K
B WG s KRS, SNSRI, JLTP AT RSO R AR .
JEE: cost fllmetric #EZEEHIICHN P& 50
EHER B
OSPF % 1 8 B ER B BRI 110,
i H distance fir4, W LLLE OSPF & Hi )& BHLEE B9 {H
IE
WIESE N T B IRVE BN 28 1 6 1 &5 A1 Oh3& OSPF 4R OCH EHLSAS OSPF il 2. 7
OSPF 11 (ERREEERE W) WU EIH OSPF 4Rk SCHEAT INIE. WURIERIG, W EFFHR 3,
RFER AR BEA R L
JABNNETIRESS , T DLIE 46 2 BIAEIE . ToRCH 8 40 00 G R0 1 B AR IE B & . 7E
JTRERANE% e, AUEIE AT DARE G0 AR IR B O AR E B (DRD I RTRENE, fRIE T B8
ARG R E R HNR M

P & %

3.4.1.  OSPF & AIhRE

HE N OSPF % phy i =X,

i 7\ OSPF BEH#EN (4 OSPF HERBUE, ZMrS RIS OSPF #/2)

FRR(config)#router ospf
FRR (config-router) #

i OSPF #EREAL T REGE RS

FRR(config)#no router ospf

f R T RCE
OSPF AHIR IR &7 BiC B 4% 75 BEAE OSPF B HHAR U R BEAT -
R Ff OSPF 2252431 .

[

& OSPF f#) Router ID

v Ed & OSPF f#] Router ID

FRR (config-router) #ospf router—id 4 B C D

EXJH OSPF f¥j Router ID BB
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FRR(config—router) #no ospf router—id /4. 5. C. D]

ik OSPF % HRE A R AT E -

ZRCE NTIERCE, (HEWEE router-id, B4 router—id ¥ % B A1 24L .
router—id YENPMNAS B (U BE 4% 1D, Hak PR AL e M = 2K

1) OSPF % &1 router—id;

2) &RWEK router-id;

3) HFAZZOR ip skt

2 OSPF AR BUER, EFLF router—id, BMEHEEMRLHN router—id & E, tHAS
HEAT VI, A0 A AT DA R D) 46«

1) no router ospf, H router ospf, fii/k OSPF #FF2 B H i o

2) RAFBCE, HRRS.

Rk, 43%A WA E router—id B, ARELRUERHXEAL router—id AH[F.

B B0 OSPF, F385E area
> HETMERE

iR Fic B P B
FRR (config-router) #network A. B. C. D/M area (area—id/A.B.C. D)

B3 W B e B
FRR (config-router) #no network A B C. D/M area (area—id/A.B.C.D)

Eiti3a OSPF i B T HEATIC & .

Area—id A HFpRIE T

1) ¥ BUETEE )Y 0-4294967295, B+ Area N 0.

2) Skl 2L TP Ml RIE T, E T Area 29 0. 0. 0. 0,

PP R T B & SE

R Z 4, v LB — % dr M — AN B MR R R] —ANOSPF [XH. ZAE—/M%
A _FIZ4T0SPF, fEK iz 0 F 1P @45 Enetwork areaseE X A IPHLEYE A .

B ZAECE, K TP HhhE AR R A 1 K 2R BT L BT 2 U S OSPR, 4%
FIJFJS OSPF J&, <xidk47 OSPF 4BJ& K, ¥R, JEZEM) OSPF A2 H.: [RINF, WiReE 7
JEH) Area, WA Area MHIF], B AREELAL)E .

> EETHENONE
iR EEEMER
FRR(config—if) #ip ospf area (area—id/A.B.C.D) [E. F. G H]
EXE M B B B
FRR(config-if) #no ip ospf area (area—id/A.B.C.D) [E. F. G H]
iR B O AT E

HETMBRCETT AIEMEN, W Rttt bz —, SNREN SRR,
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[E.F. G H] 23— EOHELEZA TP Hbbr), WEWRES N Z/NME, wLUET 1P H
WX A2 AN B, AR T MESKALE area. YT RZALH P =EHBORE 24
IP bk, Frik, MSEoE R K.

B AR
> network A TCE MM BIEEABEHD IP Hibk,
> AEEROERER X S A —EL
> ZEHAmss FEE THFER Router 1D, FF Router ID W2,
> ZEHHESEEE THREFEED IP bk, S 0SPF MEIZ T4EE.
3.4.2.  JEEEM
B OB, faeiME R
i FRR (config-router) # area area—id virtual-link A B C. D (authentication
(message—digest|nulll) |)
FIRFER VLR 4 FhiFL:
A: FRR(config-router)# area area—id virtual-link A. 5. C. D
B: FRR(config-router)# area area—id virtual-link A. 5. C D authentication
C: FRR(config-router)#area area—id virtual-link A. 5. C. D authentication
message—digest
D: FRR(config-router)# area area—id virtual-link A. 5. C D authentication
null
S A A
FRR(config—if) #no area area—id virtual-link A. 5. C. D (authentication
(message—digest|nulll) |)
R UL 4 FpE
E: FRR(config-router)# no area area—id virtual-link A 5. C D
F: FRR(config-router)# no area area—id virtual-link 4. 5. C. D authentication
G: FRR(config-router)# no area area—id virtual-link A. 5. C. D authentication
message—digest
H: FRR(config-router)# no area area—id virtual-link 4. 5. C. D authentication
null
ik OSPF i#% fiisi X R HEAT L E .
7E OSPF kA, B i XS ER e 20 5 F X opE £, WisRed T X3 ee, 3t 75 220
B R B R T X IR SR, 7 U R 2% 38 TROKS LR R A . R B TR AR A X AL
T 4% (ABR) Z[AJAUEE, PN ABR F[FEI AT i XK I s A X 3. Stub XA
NSSA XIEANGEAE MBI X k. FEEERE ] DL T e Ak 8 T X i,
JEEERSJE T Areal, (H/ERCE EEEESHIIEIE Area 0,
area—id ] AR B RIR B w0 IR IR
A. B C D BEEMALEIRouter 1D. MR AHfERouter IDIIME, %5 Hshow ip ospf
neighbor 4 HEATHIIA
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A: BUBEHEES, RIFEINEAR, M, ZBERAET AR area 0 KIAER
RWE. BAESI “YAEThRE” FLE .

B: BIEEHEES, fae W SCr R OAIE, B e SCAIE M.

C: BIEMEEER,, FaE MD5 M%7 IAE, 752248 € MD5 I AR B % 41 o

D: BUEEHEES, T8 %R LT L.

Ex A e BE B o
F/G/H: MERRERERR HIVAETT 20, RO RERERR B BV ARIR B IETT A, RIS I B IR
B -

a3 NI ]

ik

FRR(config—router)# area area—id virtual-link A B C. D (message—digest—key
<1-255> md5 KEYV | authentication—key AUTH KEY)

IR R 2 A

A: FRR(config-router)# area area—id virtual-link A. 5. C D message—digest—key
<{1-255> mdb KEV

B: FRR(config-router)# area area—id virtual-link A. 5. C D authentication-key
AUTH KEY

ARk LR

FRR(config—if)# no area area—id virtual-link A. 5. C. D (message—digest—key
<1-255> md5 KEY | authentication—key AUTH KEY )

ERREA VT 2 FhE

C: FRR(config-router)# noarea area—id virtual-link A. 5. C. D message—digest—
key </-255> mdb AEY

D: FRR(config-router)# noarea area—id virtual-link A. 5. C. D authentication—
key AUTH KEY

fik

OSPF #% A FRHATRLE -
area area—id virtual-link A B C DHiE T H & e

A: FCE MD5 I ARy VS PR IRAF A H . B AR IR AT IUE YE ] 1-255.

B: P B SCUGIE 7 S 25

W EL B UGE S, R RIS R A, SIS REER, WAE kTR E
CRPARHE area MIIAIE T SORIfE) -

AT B BRI LAEIR AC B, BACR AN, BEE AR, KT R B IR
75 SR T

C: MHER MD5 AIETT QA SRR IR AT A B
D MHERBISCIIETT SR & 8

W B B timer
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s FRR (config-router) # area area—id virtual-link A B C D { hello-interval <7-
65535> | retransmit—interval <7/-65535> | transmit-delay <7-65535> | dead—
interval <7-65535>}

S R AE

FRR(config—-if)# no area area—id virtual-link A. 5. C. D { hello-interval <7/-
65535> | retransmit—interval </-65535> | transmit-delay </-65535> | dead-
interval </-65535>}

PUFh timer AT LAIFIRTACE 1-4 A4S, WP IEK.

ik OSPF i AL T HEATIC & .
area area—id virtual-link A B C DWiE T H & EEEIE.
hello—interval: OSPF 3 4k Mg 1% Hello $ROCIHT Ia]MEIRGE, LARD Reafr, BTG
Fil: 1-65535, BRINN 108>, S A5 40 E R 2.
retransmit—interval: OSPF BEHOIRAHEIR (LSA) EALEIE], VAR NRRAL, BUETE
Fil: 1-65535, ERiIAN5 .
transmit—delay: OSPF BEFCIRZAHEER (LSA) FURTZE, DAFDJyEafr, BUETEHE: 1-
65535, ERiIAHN 1.
dead-interval: & X E &40 L RIE, IR NHAL, BUETERE: 1-65535, BRAH
40 7, B E AL R

B LA R

> fH R AR FE 1 Router 1D 45i%.

> HAEARRETHEA Areas

> 54RE G E HAE 5 A AN LR

» hello-interval 1 dead—interval 54I)E &% BEA .
3.4.3. LR
B CEEOMEIT

iy A it
FRR(config-if) #ip ospf network (broadcast | non-broadcast | point—to-
multipoint [ non-broadcast ] | point—to—point)

BT P45 R R B
FRR(config—if) #ip ospf network (broadcast | non-broadcast | point—to—
multipoint [ non-broadcast ] | point—to—point | )

i BOBA T TR E
broadcast: J A, BRINRA,
non—-broadcast: NBMA 2&7#Y
point-to—multipoint: P2MP 2&7Y
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point—to—-point: P2P Z5#HY
PLRRIXT R 2K EL, Frb—B B FAREZRE.
m ELNE
iy FLREELE
FRR(config—router) tneighbor A 5. C.D [ poll-interval seconds ] [ priority
priority ]
BHBCE
FRR(config-router)#no neighbor A 5. C. D [ poll-interval seconds ] [ priority
priority ]
Eiiipa OSPF % AL FIEATIECE .
A 250 N A5 NBMA 2RAUR, A FRETF TRCEANE, HAWRRIE | 3 R IAR
J& o
poll-interval seconds: ARJEH I TR)IE]RE, AR AL, BUEVEHE: 1-65535. &t
H{H N 60,
priority priority: SWREEIRIAUE, BUETEH: 0-255. BRE{EN 0.
PLRMIXT R KA, Fr—RBER TAREXRE.
B CEBE O S
e (=R AnEy e
FRR(config—if) #ip ospf priority priority [A. B.C. D]
EVHECE
FRR(config—if) #no ip ospf priority /[priority/ [A B. C. D]
Py PO I TECE
priority priority: BEIMMRIHUE, BUETER: 0-255. BRE{EN 1.
PR AUE L & 7E OSPF hello #3CHt. X4 OSPF [ #ER A4 I 2% & 4 DR/BDR (47
EMH WA/ & Te e ) TRikR, S BUE RIS B, KA DR )
BDR. WIRMLIEAUE—HE, BEHiEAPRIRST (Router ID) /&g tH s 2K A DR BX
BDR. fRICAUE S 0 MBS %45, 425 DR/BDR 3Eik.
%A A% OSPF | #E S A4 H NBMA SR A4 24
[A. B.C. D] J— M EOAFAEZ A 1P HibbRy, R X M2 AW B, Al L@ 1P
WX 2 NMNEE, LI T MECRECE hello BHEl. M RAEAZF - N=EEON
B2 1P Huhl, Frbl, BSEE AKX,
3.4.4.  BSEE AN K EAE B
B R
e Ao B 2% HE A
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FRR(config-router) #redistribute (static|connect|kernel|rip|isis|bgp)
[metric metric] [metric_type <7/-2°] [route—map RN NAME]

BUBEEE
FRR (config-router)#no redistribute (static|connect|kernel|rip|isis|bgp)
[metric metric] [metric—type <7/-2°] [route—map AN NAME]

OSPF #% A FRATHCE .

W% a4, KA S R ER SN OSPE M, 5 LSA Type5 | #& 45 Py HiAth
OSPF 1 FH 15 %%

MCHE 58 1% a2, WK =A N ASBR.

static: HHAESH

connect: ELEBH, JFJH OSPF MIMIEL, £ HZI{EN connect #H T A OSPF i,
kernel: PIEZEH, W3 CLI AW CLI, 7E FRR CLI H1£x/EH kernel #&i1. Az
VR 320 [ o T A

rip: RIP ¥ HI%

isis:IS-IS WM KIS

bgp: BGP ¥ HH

metric metric: WikZ¥, ¥ & OSPF external LSA A metric, HUEIEFEN 0-
16777214, £ ARTREIZSH, BCP At metric 1, HAMAMEBEL L metric
20,

metric—type </-2>: Wik, WEINTHHPEANEL B B2, HARTEE XS
e, AN P SEAN B2,

route-map RM NAME: VIIEZH(, SCHKEEeH L, 7047 R BE B St g B 2 50E
%o AILMEH metric, metric—type PA A EEHIF tag.

NERA i

FNGRAE B H

FRR (config-router) # default—information originate ({ always | metric metric
| metric—type </-2> | route—map KM NAME }|)

BUHBCE
FRR(config-router) #no default—information originate ({ always | metric
metric | metric—type <7/-2> | route—map RM NAME }|)

[

OSPF B iR EATECE
PATZ AL, BN ASBR. ASBR N2> H AN EBE T, ASBR #5E AL
i, O1H default—information originate FCE Ay HHATHLE -

WHRER alwvays S8, OSPF BSHIFEAE R EAEREEE, MomilEESs —%
ANERER A BE . (HR AR R SRS Bz B B, BEMAR B Z A B h,
BT LA show ip ospf database M%% OSPF #EHGINASEIEZE, BEMPRIAN0.0.0.0 H)
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AR IR T B B B . OSPF HI4ARJEIEIE AT show ip route #4, FILAEEES
FAEERE

metric metric: WIEZHL, HTHEEINBERE BT metric, BATEHE N 0-
16777214, HARIGEZSE, IMBREHBH netric 1.

metric-type (7-2): WIEZHY, WEAMGRE HHRISRADN B1 803 B2, #ORTRE X
SR, HMEREE R AN B2,

route—map RN NAME: WIEZH(, SCHAREHHIE, XA Bt St i g B 2 50E
%o AILMEK metric, metric—type PAAEEHIF tag.

B LERR
> ZEINENE T default—information originate always, it aEs MG
> fEStub XIRACE M HESA, LiESIANEH.
3.4.5. Stub, NSSA [X 1
B [iiE Stub X1
e Ft B Stub X
FRR(config—router)# area area—id stub [no—summary]
BUHBCE
FRR(config—if) #no area area—id stub [no—summary]
iR OSPF % A N T & -
area—id W] DAFEEEUR R B 55 40T R R .
no-summary: FJIEZSH, AT ILSHERRIHIE ABR 43 Stub [X 38 12 W 25 47 516 1
5 (LSA Type3) , MUEHZIXIE A Totally Stub Xi%. FEIERMILZ, RA ABR 4%
FERCE %S
OSPF Stub X184 BT (8% 4% 2% #R L AT area stub #ir4d. ABR W [a] Stub XA
16 = FhBE IR AR (LSA) : 1) Typel, HHI# & LSA; 2) Type2, M4 LSA; 3)
Type3, PIZEHHE LSA. MESHEMEE, Stub XA A i3 & H AE2% 31 8] OSPF 1%
FH N SR B e, BLFE H ABR P AR AR B . Stub XIS % H 1 2 A RS- 2] 3
OSPF B H 33k 15 (14 2% 1 o
R FEAE Totally Stub X%, HFHELE ABR 34T area stub w2}, % no-
summary KHEF. Totally Stub X3 HI %2 R eSS AR X Iy 9% e, LA ABR
FEAE B SRS B
1E Stub X ) ABR A& area default—cost, AJLUHT&E XN EHE B B KIVTIRAE
2 CRPEE AR
B it B NSSA X1
s Bt B NSSA X35
FRR(config—router)# area area—id nssa [no—summary]
EHECE
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FRR(config—if) #no area area—id nssa [no—summary]

ik OSPF %t X R REAT L B
area—id A AR BEECR IR B i i RO
no-summary: A[ESEL, A MSEERRBE L ABR A NSSA XI5 K 1 0 4 47 B 1 i
% (LSA Typed) , BERHZIXICH Totally NSSA KiK. TEHERME, HA ABR 4%
HRCEZ S
OSPF NSSA [X 45l A T4 (1 FH 45 #R L ZHHAT area nssa #i74. ABR H i) NSSA X3
=R ORI (LSA) 1) Typel, B¥EHBE#& LSA: 2) Type2, M5 LSA; 3)
Type3, MIZHHELLSA. MESHIRAEER, NSSA X3 Hh (1% ik & R fe %% > B OSPF %
3 N AR S CRLAE ) ABR 7 A5 B A BB B ER D BLKAS NSSA XA ASBR 51 A
HEHT o NSSA DX 35 F) i H e 26 AN BE 27 2] B LA X 45 ASBR 51 AN F AN &R % H
R FEENCE Totally NSSA Xk, HFHELE ABR _L#44T area nssa a2, i%FE no-
summary XEEF . Totally NSSA DXIAHXS NSSA X3, X3 PN [ H1 1% % A Re 2 2] 3
LAt X SR ) B
7F NSSA X35/ ABR At H area default-cost, ] LAHFE S HFHAE 1 th 4146 16
o (DR AR .
VER: no area area—id nssa AMY AT LIMHIER NSSA XIHACE, AT DAMIBR NSSA X411
AR S B E .

W il E NSSA KR E RS

fird e B NSSA R IB I #5 5
FRR(config-router)# area area—id nssa (translate-always| translate—
candidate| translate-never)
B E
FRR(config-if) #no area area-id nssa (translate—always| translate—candidate]
translate—never|)

ik OSPF % i R AT E -
ZALE H R ELE NSSA X IR ABR _ERCE .
area—id W] LA BEHERIREFH iR IR
ISR —AN NSSA XA A (B LA ABR, 752+ —4> ABR fF 79 LSA Type7
F| LSA Typeb HIHHu# .
translate—candidate: HREEENN candidate, EFEHEHEEIRIRE KK ABR 1F N4
Bt
translate-always: Gy EAFIIREIENFEHE, @I NSSA Xk, RfE—6
ABR EWCH translate-always, WURFFAEZ G, KATEILL G ZMHTTELE.
translate-never: AT IR HFHEMTELL. AREFEEA NSSA KX FTA ABR
L& N never,
JEE: no area area—id nssa MY LAMIER NSSA XSG E , 7] DAMIBR NSSA [X 451
HHSHILE .

B AR

> ETXI, EHEXIREE Stub, B3 NSSA.
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> £ Stub DXURAPECERS B E AT, BIEMASNEE .
> A X s, XS E A

3. 4. 6.

I FVC R B eh it i

P E XA S R

e

BCE B TR

A: FRR(config-router)# area area—id range A. 5. C.D/N

B: FRR(config-router)# area area—id range A B. C. D/} advertise

C: FRR(config-router)#area area—id range A. 5. C. D/} not-advertise

D: FRR(config-router)#area area—id range A. B.C.D/M not-advertise cost (0-
16777215)

E: FRR(config-router)#area area—id range A. 5. C.D/) substitute A 5 C. D/N

EEERE

F: FRR(config-router)#no area area—id range A. 5. C. D/

G: FRR(config-router)#no area area—id range A 5. C. D/M advertise

H: FRR(config-router)#no area area—id range A. B. C.D/i not—advertise

I: FRR(config-router)#no area area—id range A B. C.D/M not—advertise cost
(0-16777215)

J: FRR(config-router)#no area area—id range A 5. C. D/M substitute A B C D/M

iiipuy

OSPF % Hi#6 X FHEAT L &

Zan 2 HBETE ABR EHATHRL, HRIEG— XM 2B HIC S — 2k Bk, AR 58
HRHE X E. BEERRCRIT R KA X, XN H & EER

AR BARI B B B, (A E X & REeE B —RIL KB . JF HoT Dot i
& advertise fll not-advertise ETURIRE RS ARG, EI kAL E
HIVER], SR RSN AE . AT LUET cost BeITRBE B I T % 1 0 5 i

AT DAE LA XIS L SR dr &, IXFREES OSPF 2% Fh I ) i ke 45 B ik, )02

PR Z8 AR RN, 2 ey W 2 i e Ve

YICE T 2RILE, HEAFTEEE SRR, 2% o 2 AR A K T T 5 0 o e A

i) area range HJ.

area—id A AR ECR R B A iR R .
range A. B C D/M: 5E LT I SEEE BRI PB o

A/B: BLEFEEILER, AVFRHAMKIBAAILRGE B E, 8 TI0 R MBI A
AT

C: MCEMHILE, (AARRVE A HAN XS AMICRE R E, JF B8 TR M B A r 5
HE AT AMG . SEBR X% ABR A A AR X I LSA Type3 #2373 HITEM
D: MCEBHICE (advertise ) , BRA/B —FE, [FNF 5 LRt A A .
BUEEE 9 1-16777215. #HARIKE cost, WIRMEZ RFC1583, B (E # I & iHE K
A I/ IME, 75 T R Y A B A RAN PR S R
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E: MCEMEILE, HEFEMXEAGRER IS d, EERMEERESH
substitue 4 B C D/MZEH .

F/G/H/1/J: Ai%E4, MIBRE I,

P B zh % 0

i e B #izhiE O
A: FRR(config-router)# passive—interface IFNAME
B: FRR(config-router)# passive-interface //NAME A.B.C.D

C: FRR(config-router)# passive—interface default

BUEEEE
FRR(config-router)#no passive—interface (/FNAME (A B. C. D|)|default)

ik OSPF it s T AT AL E -

N T 7 1k 0 2% e R H A PR VA Bl K A 2] B R B I AR S, T RURE AR R B
(45 5 P 28 4% BN #: DV Blde € P44 R (1 TP sl v wieaistuhit . s A
W IEASRESRE S MUAE AL LSA 5 8.0

Ar BEEREM SR D%
B: WEIRE ML TR TP Huht gzl
C: WEABGINITH M4 NEhEN .

Pic B X 1) e o 9

e A5 I bk B 475 Rt 38
FRR(config-router)# area area—id filter-list PL NMAME (in|out)

BUEBCE
FRR(config-router) #no area area—id filter-list PL NAME (in|out)

B OSPF i H iR A THCE
TE X3 ABR ERHTRCE A 2 X, X LSA Type3 #E47 L.

area—id "] DA BEEER /R B it 3R R
PL NAME: BRI IERT 255 R 10 42

in: RO GINAR XIS B b AT EORHR Y prefix-1ist BEATIEIE. XF R IT N
Ny permit [ FRVFGIAARD IR, X BFRIT N deny KB BIA FEVF 5 AA X

out: RS AR DXIAT: HoAh DX IR AT ) e BT SR 2 JEORIR Y prefix—1ist BEATIEIE. X
R IAT AN permit HIHE HT FOVFAEHAR XA AT, X RIRIUAT NN deny HIEE HIAN TR
PRAEHA DX A AT

3
>

5 A V7 IRl R 5 R
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A: FRR(config-router)#area area—id import-list ACL NAME
B: FRR(config-router)#area area—id export—list ACL NAME

BUBEEE
C: FRR(config-router)#no area area—id import—list ACL NAME
C: FRR(config-router)#no area area—id export—list ACL NAME

ik

OSPF % B F BT AL &
TEX 3T ABR _FIHTRCE A B =, X LSA Type3 #HATiLIE.

area~id W] AV EEHCR S 8l mi o it 4o
ACL_NAME: RERII VT HE RIS R 04 7 (RBEMIM Zebra ACL, TMIANREfE HIFRHE ACL)

Ar RN GINAAS DX I A i H I 04% I ORTR Y ACL BEAT I 98 . W IR IIAT AN permi t
(1 b FRVF SRS, X RERTAT NN deny BB AN SEVFSIAARIX IS

B IR AR X IiAE: oA [X 308 AT (1 6 AT SRA% I SCIR ) ACL HEAT I . X MR IUAT A
N permit [t FEVFAE AR X OR AT, X RRIAT NN deny % HIAS FBVFAE AR X
A -

Pic, B o 737 ph O O

HOMG R L AT LE ] redistribute fy4 4 route-map ZHHHTILIE, HAAS T
“HEEE AT AT

AT distribute—list fir & SRIBEYT ) £ 41 R AT I IE

AN
i

A g it 38
FRR(config—router)# distribute-list ACL NAME out

(static|connect |kernel |rip|isis|bgp)

BUHECE
FRR(config-router)#no distribute-list ACL NAME out

(static|connect|kernel |rip|isis|bgp)

ik

OSPF % B i F BT AC &
7E ASBR FHATECE A B & X, % LSA Typeb B3 LSA Type7 i#t4Tid 3.

ACL_NAME: RIK V5 4Ef 7R M4 5. CAREMEH] Zebra ACL, TIANREfE FFRHE ACL)
J T R B P S EUR redistribute BB 5 2040 BB O B, RARIFIX AN/ LE %
FH PRSI R F AT I 38

EEREAE B B P, T DABC B ASE ) ACL. R R 47 NN permit B M f0EFEIN
A I, KR RIAT NN deny B HAS SOEF I NSRS HriE .

e
EEA

>  {EAE ABR %45 FECHE area range, JoiEibAT X A HIT S
> XTOSPFIME, ATEABR LACE 7B HEHMMEENE (BARSH “BlmEH” =
), BT I yERE RS AL R A E AL, {HSZ OSPF Pl /& &5 X L B 45 2.0
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it Type-3 LSA (Summary LSA) FHABXIGEY, XAlgear=A BiREE e (RPHARX
WAL TR, HSEBRANTTIE, RUONAR & SEPRASREFL R B B H B ) Shiar LA
{E ABR i area filter—list out B{# area range M7 not—advertise %I &

o

3.4.7.  BREACHY M FREE B
B RE AR S

Lk EZSE %

FRR(config—router) # auto—cost reference-bandwidth ref-bw

BUHECE

FRR(config-router) #no auto—cost reference-bandwidth (rer-bw |)

iR OSPF % F s R AT E -
BATEM R, OSPF % Mcost HZET HIMMMN S M/ B O %,
ffiHauto—cost MAHLE HAMMSEE. fFHbandwidth iy &% B

=

o

ref~bw: BN Mops, BUEIEHEN 1-4294967, BRIAEN 100000,

i EEEOWHR
FRR(config—if) # bandwidth bandwidth
EUHECE
FRR(config—if)# no bandwidth (bandwidth|)

Py PO TECE
AR, OSPF #2Mcost T HIMMN S HH /#1045 %
ffiHauto—cost MAALE AN SEE. M Hbandwidth iy 4% E 8 M %
bandwidth: .47y Mbps, BUETEEA 1-100000. SEZECEM N O (47 % i B E
D90 B, RRPEEE LR AR E T, =R LR E E Y 1000)

B fiERO cost H

e AE#: 0 cost
FRR(config—if)# ip ospf cost cost

BUEBCE
FRR (config—-if)#no ip ospf cost (cost|)

ik BB N HATRCE
fEZ SR E R N fcostJa, B HRE T costH.
HE B B 14 c o st ELYE P B R A S 5 A R O A IR
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cost: BUEVEH N 1-65535. KRECER, #0O cost RBHEHINTHREFR.
B CEREEEHT cost
i B B B8 B B cost fH
FRR(config—router)tt area area—id default—cost cost
BB E
FRR(config—router)#no area area—id default-cost cost
ik OSPF B FHHTICE .
Zar4 R ES tub X 3 E & NSSA X 35 (1 ABR At & A REAE 2K
Stub X 45 553 NSSA X 35k [FIABR ¥ 4 2 FE AR X 35k P 3 2 — 25 Ron B4 B EHIFILSA,  F A m]
DL I i 218 o0d 5 18 B I LSA R cos tfE
cost: WUEVEEI N 0-16777215, HRE{EAN 1.
B JCE SRR metric
e ficl B B8 430 B HH B4 metric
FRR(config-router) # default-metric metric
EHBCE
FRR (config-router)#no default-metric metric
ik OSPF i B T HEAT L& .
%4 WA EASBR AL B A AL 2.
default-metric Ay WAlY redistribute a2 M EEH, W LMEHSUATA B0 A6 %
HIRTIE AL & AE .
metric: BUHIGEIN 0-16777214, SREEMT, 406 BCP Bl metric N1, &
A E B metric N 20,
B CEBEICER cost {H
TEHE RV SR A TV RS Y cost AL E 771k, R KA E . Sg (g BT
JETTAEZY RFC1583, WIS RFC1583, A E NI S BB AN I e IMEL, 75 WA
ek P e AR ) B KA
e fic B 5 & RFC1583
FRR(config-router) # ospf rfcl583compatibility
Fic B 3% 2 RFC1583
FRR(config-router)#no ospf rfcl583compatibility
ik OSPF i AL T HEAT L& .
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PRINFEZE RFC1583.
B EEERKnetric

s EBT R K netric
FRR(config—router) #tmax—metric router—lsa administrative
FRR(config-router) tmax—metric router—lsa on—shutdown t¢ime
FRR(config-router) #tmax—metric router—lsa on—-startup time
RERE
FRR(config—router)# no max—metric router—lsa administrative
FRR(config—router)# no max—metric router—lsa on—shutdown [ ¢7me]
FRR(config—router)# no max—metric router—lsa on—startup [t¢ime]

ik OSPF % H iR A TRCE
A2 P [ X PR EL A 4% E A 4 368 R0 A % 1 4% Y Router LSA(LSA Typel) X N H)
metric NEK{H. UMEISLE OSPF it H K, @R H RS MG, SRNE2
BRK, JUTPATTRE SN B R,
IR T 3CHF RFC3137. v LATC AT 3 LD RE B A 25 A I S R 1% Th R
administrative: LM E LIRS, KRIETF THUHMACE .
on—shutdown ¢7me: {E OSPF i&HHIEFEICHIHIN ¢ ime FPISE) A HF)E LEIDRE, XAFEATLA
LRAE B8 F 25 7] LU OSPF 3R IE R 1B o ¢ 7me BB YE N 5-100,
on-startup time: ft OSFP P&HHBFREBNGH time RV RN FF IS LThRE, AT LA
OSPF B Jc5¢ &S, A2 Roma HAD % i 2348 FH AR I B . ¢ 7me WOBEYE A
5-86400.

B CE R

e Al EEHES
A: FRR(config-router)# distance distance
B: FRR(config-router)# distance ospf {intra-area distance | inter—area
distance | external distance}
EVHECE
C: FRR(config-router)#no distance distance
D: FRR(config-router)#no distance ospf ({intra—area distance | inter-area
distance | external distance}|)

iR OSPF #% AR FRHATRLE -
A: WEFTHOSPFES M M, BUEY M : 1-255. BRIMMEN110.
B: X731 E FEEANIOSEP B He 0 3L 5
intra—area distance: WEDXIKHNKAHEHEIES, BYEJHE: 1-255. ERIAEETANMN
RIS HEE S,
inter—area distance: V& B DXINAIFGAHE IS, BUEIGHE: 1-255. ERINEETARTMN
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HIEFRER S .
external distance: WEAIMIMEHEHIES, BUETERE: 1-255. BRINZET A SR
EHER,

D: 5 ospf JaiA T AL GHE 7, R I BLEL I TEAH OSPT % (16 2 B e &
SERHCH .

3.

LR R

> ip ospf cost FCE N0, BEHEIIERIRESHEE, Lt & B B

4. 8.

WIEDfE

Pic B XK AIE J7 30

%

Ho B X ATE T 3

FRR(config-router) # area area—id authentication (message—digest|)

BUHECE

FRR(config-router)#no area area—id authentication (message—digest|)

ik

OSPF % H iR A THCE -

DX A E 7 2T PASCRE =

1) 77300, ANZSRINE, 480A HiZar4 8 M OSPF A, OSPF #udls & i AOIAIE TS
XA0;

2) 771, AWSCANERS, FCEZa A0, WA nessage-digest HI;
3) A3 2, RNMD5 IR, BB Za2n, {fH nessage-digest .

—A> OSPF X 3gH v A3 1 2% e 4%, IR H [A]— Pl AIE DT e an 8 A TR, ik
DR ERAL R 1 (BLH B BER, XM area 0 FIMIEF RECE) B EINIES
. OBCEA 2 ip ospf authentication-key RJUAECEWISCAIEEY]; &HORCE
fir% ip ospf message—digest—key HJLAPEZE MD5 AUFEZ4H .

ANEEEE =Z N, SRR, e DIEMETT R, AR EEET 0,
A KM area BWEKNIET I, 50 P DRC & M UIE 7 O HE.

B 2% B INUE 7 AAAIE B IO B 2 0L “ IR BErg 7 240

P B 12 AIET5 32X

PSP
ikee

R BB O HAE TR
FRR(config-if) # ip ospf authentication (message-digest|null|) /4.B. C D]

BERE
FRR(config-if) #no ip ospf authentication (message-digest|nulll|) /4. B C DJ

Eiiipay

OB AT RCE -

FORVAETT T A E S 4 A i
RBCE: FoRARIEEMNET N, RAPEX S EINETT .
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authentication: SFIAIFREE.
authentication null: AERIAIF.
authentication message—digest: % MD5 IAIFAER.

2 1 RGIAUE TS ORI PR I XA E TS sUAT BB, AR 2R AT 1 B RIE
Ji

[A.B. C.D] —MEOAFAEZ A TP by, WRRE X N 2N RB, 7T LOE I 1P s
HEX 7 2 AW, ATRAE T M BORECENE T e HET RAANSHF— DN =B E
2/ TP Huhik, FirbL, RS HE A K,

P B 4% S A

ik

B B OB INESEH

A: FRR(config-if)# ip ospf message—digest—key (7/-255) mdb AUTH KEY
[A. B. C.D/M]

B: FRR(config-if)# ip ospf authentication—key AUTH KEY [A B. C D]

EEECE

C: FRR(config-if)#no ip ospf message-digest-key (/-255) [mdb AUTH KEY]
[A. B. C. D/M]

C: FRR(config-if)#no ip ospf authentication—key [AU7H KEY] [A B. C D]

ik

OB #ATRCE .

A: ECE MD5 N AR T7 VB PR AR E . B AR IR AT IUE Yl 1-255.

B: it B B SCAAIE T S 4

AR B PR AT LAER ACE, BAACRAHBAS, BEEHARE, MR THE DGy
HORH5E

C: MR MD5 WIE J5 A B AR R AT A2 4 o
D: BRI SCAE T R .
TEMIBRES, AUTH KEV 2Tk S3.

[A. B. C. D] B— AN EOHFLEZA TP Hhbbr), HWEWES N Z/NME, wTLUE 1P H
WX ZANEL, ATDAZE T BRI E %8 .. U RSEAF— N =20 EZ
IP bk, Frik, MSHoE A K.

m
>

LA IR

BB AT AP A L AC .

3.4.9.

P25

FEH MTU BB

A
i

FEHA MTU £ 56
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FRR(config—-if)# ip ospf mtu—ignore /A. 5. C. D]
BUBREE
FRR(config—if)#no ip ospf mtu-ignore /A B C D]

iR BOBA T TR E
OSPF  TEUST 31 K4 22 13 ik SIS 23 e 56408 J B2 1 MTU A1 H S H MTU 2 5 AH T,
an FR A B BB R IR RO R R I EE DR MTU K TR D1 MTU, B4R &R
FEAREM ST, SRR AT DB OGP MTU [R50 R i e
[A. B.C. D] B—NHOHFLEZA 1P hbbry, WERESNZANMEL, wLUET 1P
WX 2/ NMEL, T DAFET M ECSRICH MTU 56 . Ml RSN F N =20 E
2N 1P Huhk, AL, WSEE SR K.

B [i2E hello W]

i FiE hello KA
FRR (config-if)# ip ospf hello—interval seconds [A. B. C. D]
BUERLE
FRR(config—if)#no ip ospf hello-interval [seconds [A.B. C D] ]

i PO AT E -
hello #R3CAFIAIAIFG L& fEhe 1103 R SCH o Z N TaIERAE, OSPRAS I3 FM A8 1k it ]
PR, (ERIEIE IR . R — B L AT A 4% EH 152 2% 1 he 11 ol ST [R] 1] [ 44 2
—E. WML T TAESCHIWATEFE T (8], W JifRiEhe 1 103 ST 18] [B] B AS B8 K F-48
JEFETI 8] .
seconds: BUHILIEI1-65535, BRIA10, BN NFD.
[A.B. C. D] H— N OFEZA 1P Hubbi, WEREX N2 M, A LUEL TP
WX 2 NMNEE, AL TMECRECE hello BHEl. ¥ RAAZF - N=EEON
BEZA TP bk, Frbl, SHE A K.

B i E dead A

e FCE dead g
FRR(config-if)# ip ospf dead—interval seconds [A.B. C.D]
BUEEREE
FRR(config-if)#no ip ospf hello-interval [seconds [A B.C D] ]

i BOBA T TR E
OSPFIIFET I AL & fEHe 110 FRSCH o UIEROSPRTESET I A] P, VA US40 R A ik
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Helloff3C, #hE 1540 fE TC RO AR FE R P BR 1% AT 510 3%« hel 1ol [B] fldead i 8]
TAEBEy, DAitsEE. WA nIEE:
i FETIRSRIERE, ARE/NThello ST RITE] B ;
B F— B LR AT A B B A B AL T B TA] 8] BE A 20— 5.
seconds: BUHJE[EI1-65535, BRIN40, FANFD.
[A.B.C.DM] J—NEOHEEZA 1P kR, WEREX M ZAME, A PLE IP
bk X 2 AN MER, AL T MECRACE dead IHE]. ST REASATFE N =EEONR
B2 TP b, FrbL, SHE A K.
B0 LSU RILHIE

e BLE LSU KiXFER
FRR(config-if)# ip ospf transimit-delay seconds [A. 5. C. DJ
EVHECE
FRR(config-if)#no ip ospf transimit-delay [seconds] [A. B.C DJ

ik BOBA T T E .
TEARS LSU SCZ R, ZRSCHATA LSAs (BEEOIRSHIER) 1 Age FBOKGHI N, 44
INEMRE OB E @4 ip ospl transmit—delay fJ5E o W EZSELITHEEE]1%
2 OB ROE RN BEAL TR ZE, W TR S, B2 AL Ll i 3 1% 15 B 15 KLk,
X Age 1A F 3600 (19 LSA, KifiT EALBOE R EAL, WIREAE RS E B, @
LSA K MBE B PR B0 B R i B
seconds: BUEIEFE1-65535, 2RiN1, PAAARD.
[A. B. C. D/M] M— A OAEEZ A 1P HibkRy, HREMRES N ZAMEBL, ArLlb@Ed 1P
kX 2 ANWER, AT AT ECRALE LSU KIENE. Uil REA L F—N=Z#
CRECE 24 1P Huhk, AR, SEGE SR K.

B i LSU EALE G

LR BCE LSU Ef£ (AR
FRR(config-if)# ip ospf retransimit—interval seconds [A.B. C. D]
BUBEEE
FRR(config—if)#no ip ospf retransimit—interval [seconds] [A.B.C. DJ

ik B O AR TRCE
MK B RIE 5E— ANLSUIRSE,  ZLSUR SCIE PR B E R IE 22 v A A, GnSRAEip ospf
retransmit—interval fiy & & BTN, A 28R HIRAIN, K 887 &% IZLSU.
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seconds: BUHJLIHEI3-65535, BRING, HALLANFD.
[A. B. C.D/M] BH—AFEOAFEL A TP Hubibi, Wk N2 B, mlLUE 1P
bk X 2 AN, "I T RBORACE LSU AR . 4T REA LT N =E#
HRECE 24 1P Huht, ArbL, S0 CR K.
B i E LSA E A BILGER
e FeE LSA EEEWER
FRR(config—router)# timer lsa min-arrival arrival-time
BRI E
FRR(config-router)#no timer lsa min-arrival [arrival-time]
iR OSPF B AR A THCE -
fic & 15 e B 18] 2 (NS BN AR [RILSA, AN EERILSA, A,
Arrival-time: HUHEJGEE0-600000, BRIA1000, FRAi ANZFD.
B iR E LSA Kk
A BCE LSA A R i)
FRR (config-router)# timer throttle lsa all time
EVHECE
FRR(config—router)#no timer throttle lsa all [ ¢ime]
ik OSPF %t X R HEAT IO E
Hit B LSATE W IR R IE 2 (A R B /N a) B o X BE RS R AR USRS BRI e, T RARC B N
BUME . HAE/DCPUTHAE, v RAE ) LAMEE S & .
time: WUHEFE0-5000, BRIN5000, FRA7AZEFD.
B CE SPF il HIER
LR e B LSA 4 B 1|
FRR(config—router)# timer throttle spf spf-delay spf-holdtime spf-max—
waittime
BUEEREE
FRR(config-router) #no timer throttle spf [spf-delay spf-holdtime spf-max-
waittime)
iR OSPF % H iR A TRCE -
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spf-delay: & SPF iSRRI IA], Db hifr, BUEVEHE: 1-600000. G K
0. OSPF B BEREFEWCEIFANARAL, fil A SPF i+ 52 /D BAE spf-delay I (8] [E]FE 5
AT .

spf-holdtime: & XK SPF iz 5 (B i1 d5e/NF TR )R, DA=ZAb y sihr, HUE VI
1-600000. #4449 50.

spf-max-waittime: & X PHIX SPF 188 2 [A] [ B KB R] B R,  DAZZRP R BRnr, HUETE
Fil: 1-600000, &4 A 5000,

spf-delay FRRMIHNRAERME] SPF JFUGTHE, R/DFEALBEFN A 5 —Xfidk
SPF i+ 5355 Ik filh & SPF T+ /N IRI[E] 09 spf-holdtime, M5, MESHA
SPF TSI IR 8] (] b 22 /0 Sy b — I [a] (R B PRI PR 45, 24 IsF [ 18] ik 1) spf-max—
waittime ZJ&, JGEAFIGIN. GRPIIK SPF 115 1R R 18] bF Lt T 2R i e/
{8, T2 SPF 15 ] W FEAF EHT A spf-holdtime JFURTHE.

spf-delay Al spf-holdtime W] LLi%E /MEDINPRIAINFIUASL; spf-max—waittime A
DAY B OREE DLk SPE 15, AT DURR A SRR I 2% 4 $h A e MR IR T 1 E .

1. spf-holdtime FMEAEE/NT spf-delay, 5] spf-holdtime HHMEK#HHEEEN
45 spf-delay HH%;

2. spf-max—waittime FIMEAFE/NT spf-holdtime, 5N spf-max-waittime MI{EM
WHBhRE NS spf-holdtime HH5%;

3. 9.

B . i

LR

>  BLER dead BE]ZNT hello BTE] .

o & =01

Totally StubBX1s;
A

~
GE 0/2

s
Ny
GE 012 .=

g T 172.10.10.0/24
ASBR Static

FAR @A) VLAN AT SVT [ TP bbbt N fros: (BT i Hh i DAL 1)

A

: GE 0/1 VLANIO 192.168. 1. 1/24
GE 0/2 VLAN20 192.168.2.1/24
: GE 0/1 VLANIO 192. 168. 1. 2/24
GE 0/2 VLAN30 192.168.3.1/24
: GE 0/2 VLAN20 192. 168. 2. 2/24

: GEO/1 VLAN40 192.168.6.1/24
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GEO/2 VLAN30 192.168.3.2/24

P B s A

>

F CLI: BCE I VLAN, FECEXSRL SVI ) IP Hudik.
SWITCH (config) #vlan 10,20
SWITCH (config) #interface gi 0/1
SWITCH (config—if)#switch access vlan 10
SWITCH (config—if)#exit
SWITCH (config) #interface gi 0/2
SWITCH (config—if)#switch access vlan 20
SWITCH (config—if)#exit
SWITCH (config) #int VlanlO
SWITCH (config-if)#ip address 192.168.1.1/24
SWITCH (config—if)#exit
SWITCH (config) #int Vl1an20
SWITCH (config—if)#ip address 192.168.2.1/24
FRR CLI:
< J33) OSPF, HCHE Router ID.
< JABIMEX) OSPF, FFFaEXT N Area.
< WdE Areal N Totally Stub X1,

FRR#configure terminal

FRR (config)#trouter ospf

FRR (config-router) #ospf router—id 192. 168. 1. 1

FRR (config—router) #network 192.168.1.0/24 area 0
FRR (config-router) #network 192.168.2.0/24 area 1

FRR (config-router) #area 1 stub no—summary

fic B % % 7% B

>
>

F CLI: FECEH:1 VLAN, FCEXTR SVI ) 1P Hbdil.
FRR CLI:

< JA3h OSPF, MEiHE Router ID.

< JEBHRBL OSPE, 45 XN N Area.

& TE Area2 JyNSSA X,

FRR#configure terminal

FRR (config)#router ospf

FRR (config-router) #ospf router—-id 192. 168. 1. 2

€1

FRR (config-router) #network 192.168.1.0/24 area 0
FRR (config-router) #network 192.168.3.0/24 area 2

FRR (config-router) #area 2 nssa

JiC B B % 7% C

>

£ CLI: EEERM VLAN, MECE NG SVI [ IP Hudik.
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» FRR CLI:
< JAZJ OSPF, BCLHE Router ID.
< JBEIME OSPF, FFFEEXT M Area.
< WeE Areal N Totally Stub X1,
FRR#configure terminal
FRR (config)#trouter ospf
FRR (config-router) #ospf router—-id 192. 168. 2. 2
FRR (config—router) #network 192.168.2.0/24 area 1

FRR (config-router)#area 1 stub no—summary
B CERHED

> ECLI: FCEBEC VLAN, McE R SV ¥ TP Mk,

» FRR CLI:
< Ja3) OSPF, B Router ID.
& JABIRIBL OSPF, FFHE5E xR Areas
< FCE Area2 A NSSA X1,
& ECE A 172.10.10. 0/24 HIFEAHEH.
S HESMMEAHE (B Area2 1 ASBR) .
FRR#configure terminal
FRR (config)#ip route 172.10.10.0/24 192. 168. 6. 2
FRR (config)#router ospf
FRR (config-router) #ospf router—-id 192. 168. 3. 2
FRR (config-router) #network 192.168.3.0/24 area 2

FRR(config-router)#area 2 nssa

FRR (config-router) #redistribute static
B ENCR
> BT A (E5F) 192,168, 3.0/24 F1172. 10. 10. 0/24)
FRR#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
192. 168. 1. 2 1 Full/DR 37.041s  192.168.1.2 Vlanl0
192. 168. 2. 2 1  Full/BDR 36.031s  192.168.2.2 V1an20

FRR#tshow ip route ospf

Codes: K — kernel route, C — connected, S — static, R — RIP,

- OSPF, T - IS-IS, B - BGP, E — EIGRP, N — NHRP,

— Table, v — VNC, V — VNC-Direct, A — Babel, D — SHARP,
- PBR,

— selected route, * — FIB route

v 3 O

0 192.168.1.0/24 [110/100] is directly connected, Vlanl0, 0lwldl7h
0 192.168.2.0/24 [110/100] is directly connected, Vl1an20, 4d20h26m
0>* 192. 168.3.0/24 [110/200] via 192.168.1.2, Vlanl0, 3h09m
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0> 172.10.10.0/24 [110/20] via 192.168. 1.2, Vlanl0, 3h09m
BREE4S B (23] F) 192, 168. 3. 0/24 F1 172. 10. 10. 0/24)
FRR#tshow ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
192. 168. 1. 1 1  Full/BDR 37.041s  192.168.1.1 Vlanl0
192. 168. 3. 2 1  Full/BDR 38.031s  192.168.3.2 V1an30

FRR#tshow ip route ospf
Codes: K — kernel route, C — connected, S — static, R — RIP,
0 — OSPF, T - IS-IS, B — BGP, E — EIGRP, N — NHRP,
T - Table, v = VNC, V — VNC-Direct, A — Babel, D — SHARP,
F — PBR,
>

— selected route, * — FIB route

0 192.168.1.0/24 [110/100] is directly connected, Vlanl0, 0lwldl7h
0 192. 168. 3. 0/24 [110/100] is directly connected, Vl1an30, 4d20h26m
0>* 192. 168. 2. 0/24 [110/200] via 192.168.1.1, Vlanl0, 3h09m
0>* 172.10.10.0/24 [110/20] via 192.168.3.2, Vlanl0, 3h09m
HHBA C: UF — 2B HI4R 7] ABRD
FRR#show ip ospf neighbor
Neighbor ID Pri State Dead Time Address Interface
192.168. 1. 1 1 Full/DR 37.041s  192.168.2.1 Vlan20
FRR# show ip route ospf
Codes: K — kernel route, C — connected, S — static, R — RIP,

0 — OSPF, I - IS-IS, B — BGP, E — EIGRP, N — NHRP,

T - Table, v = VNC, V — VNC-Direct, A — Babel, D — SHARP,
F — PBR,
>

— selected route, * — FIB route

0 192.168.2.0/24 [110/100] is directly connected, Vl1an20, 4d20h26m
0>* 0.0.0.0/0 [110/1] via 192.168.2.1, Vl1an20, 3h09m

PR D (21 F) 192, 168. 1. 0/24 1 192. 168. 2. 0/24, [FIN BAEHE — 2B\ % B

f&17) ABR)

FRR#tshow ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
192.168. 1. 2 1  Full/DR 34.041s  192.168.3.1 Vlan30

FRR#show ip route ospf
Codes: K — kernel route, C — connected, S — static, R — RIP,
0 - OSPF, T - IS-IS, B — BGP, E — EIGRP, N — NHRP,
T - Table, v — VWNC, V — VNC-Direct, A — Babel, D — SHARP,
F — PBR,
>

- selected route, * — FIB route
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0>* 0.0.0.0/0 [110/1] via 192.168. 3.1, Vl1an30, 3h09m

0 192.168.6.0/24 [110/100] is directly connected, Vlan40, 4d20h26m
0>% 192.168.1.0/24 [110/20] via 192.168.3.1, Vlan30, 3h09m

0>* 192.168.2.0/24 [110/20] via 192.168.3. 1, Vlan30, 3h09m

3.6. Bt
B AEHROEER

Z02.5.2 “HHEH” SV,
B Y& OSPF 4L/

FRR# show ip ospf neighbor
Neighbor ID Pri State Dead Time Address Interface

192. 168. 2. 1 1  Full/DR 34.146s  192.168. 2. 1 Vlan2

FRR# show ip ospf neighbor Vlan2
Neighbor ID Pri State Dead Time Address Interface

192. 168. 2. 1 1 Full/DR 33.736s  192.168. 2. 1 Vlan2

FRR# show ip ospf neighbor all
Neighbor ID Pri State Dead Time Address Interface

192. 168. 2. 1 1 Full/DR 35.766s  192.168. 2. 1 Vlan2

FRR# show ip ospf neighbor detail

Neighbor 192. 168. 2.1, interface address 192.168. 2.1

In the area 0.0.0.0 via interface Vlan2

Neighbor priority is 1, State is Full, 5 state changes

Most recent state change statistics:
Progressive change 1d22h15m ago

DR is 192.168.2.1, BDR is 192. 168. 2. 2

Options 2 *[-[=[-[-[-[E[-

Dead timer due in 38.545s

Database Summary List 0

Link State Request List 0

Link State Retransmission List 0

Thread Inactivity Timer on

Thread Database Description Retransmision off

Thread Link State Request Retransmission on

Thread Link State Update Retransmission on

Y& OSPF % %

FRR# show ip ospf route
—————————— OSPF network routing table —_—
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N TA 192.168.1.0/24 [10001] area: 0.0.0.0

via 192.168. 2.1, Vlan2
N 192. 168.2.0/24 [1] area: 0.0.0.0

directly attached to Vlan2
N 192. 168. 100. 0/24 [1000] area: 0.0.0.2

directly attached to Vlanl
T OSPF Trouter routing table S ————————————
R 192.168.2.1 [1] area: 0.0.0.0, ABR, ASBR

via 192.168. 2.1, Vlan2

============ (SPF external routing table ===========

N E2 5.5.5.0/24 [10001/20] tag: O
via 192.168.2.1, Vlan2
N El 6.6.6.0/24 [10021] tag: O

via 192.168.2.1, Vlan2
BEILFHEEE, ABR 5i# ASBR

FRR# show ip ospf border-routers
============ (SPF router routing table =============
R 192.168. 2. 1 [1] area: 0.0.0.0, ABR, ASBR
via 192.168.2.1, Vlan2
% OSPF #: {5 &
FRR# show ip ospf interface
Vlanl is up
ifindex 8, MTU 1500 bytes, BW 10 Mbit <UP, BROADCAST, RUNNING, MULTICAST>
Internet Address 192.168.100.50/24, Broadcast 192. 168. 100. 255, Area 0. 0. 0. 2
[N
SSA]
MTU mismatch detection: enabled
Router ID 3.3.3.3, Network Type BROADCAST, Cost: 1000
Transmit Delay is 1 sec, State DR, Priority 1
No backup designated router on this network
Multicast group memberships: OSPFAllRouters OSPFDesignatedRouters
Timer intervals configured, Hello 10s, Dead 40s, Wait 40s, Retransmit 5
Hello due in 3.485s
Neighbor Count is 0, Adjacent neighbor count is 0
Vlan2 is up
ifindex 9, MTU 1500 bytes, BW 1000 Mbit <UP, BROADCAST, RUNNING, MULTICAST>
Internet Address 192.168.2.2/24, Broadcast 192.168.2.255, Area 0.0.0.0
MTU mismatch detection: enabled
Router ID 3.3.3.3, Network Type BROADCAST, Cost: 1

Transmit Delay is 1 sec, State Backup, Priority 1
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Backup Designated Router (ID) 3.3.3.3, Interface Address 192.168.2.2

Multicast group memberships: OSPFAllRouters OSPFDesignatedRouters

Timer intervals configured, Hello 10s, Dead 40s, Wait 40s, Retransmit 5
Hello due in 3.485s

Neighbor Count is 1, Adjacent neighbor count is 1

FRR# show ip ospf interface Vlan2

Vlan2 is up
ifindex 9, MTU 1500 bytes, BW 1000 Mbit <UP, BROADCAST, RUNNING, MULTICAST>
Internet Address 192.168.2.2/24, Broadcast 192.168.2.255, Area 0.0.0.0
MTU mismatch detection: enabled
Router ID 3.3.3.3, Network Type BROADCAST, Cost: 1
Transmit Delay is 1 sec, State Backup, Priority 1
Backup Designated Router (ID) 3.3.3.3, Interface Address 192.168.2.2
Multicast group memberships: OSPFAllRouters OSPFDesignatedRouters
Timer intervals configured, Hello 10s, Dead 40s, Wait 40s, Retransmit 5

Hello due in 6.655s

Neighbor Count is 1, Adjacent neighbor count is 1

A7 OSPF Hii e (B4
FRR# show ip ospf database

OSPF Router with ID (3.3.3.3)

Router Link States (Area 0.0.0.0)

Link ID ADV Router Age Seq# CkSum Link count
3.3.3.3 3.3.3.3 836 0x80000114 0xd574 1
192.168. 2. 1 192. 168. 2. 1 588 0x8000010a 0x77e6 1

Net Link States (Area 0.0.0.0)

Link ID ADV Router Age Seq# CkSum
192. 168. 2. 1 192. 168. 2. 1 248 0x800000f3 0xe62f

Summary Link States (Area 0.0.0.0)

Link ID ADV Router Age Seq# CkSum Route
192.168. 1. 0 192. 168. 2. 1 958 0x800000fe 0x93bd 192.168.1.0/24
192.168.100.0 3.3.3.3 1446 0x80000102 0x3e57 192.168.100.0/24

Router Link States (Area 0.0.0.2 [NSSA])
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Link ID ADV Router Age Seq# CkSum Link count
3.3.3.3 3 & & & 1376 0x800000d5 0x9013 1

Summary Link States (Area 0.0.0.2 [NSSA])

Link ID ADV Router Age Seq# CkSum Route
0.0.0.0 3 & & & 1536 0x800000d2 0x95ea 0.0.0.0/0

NSSA-external Link States (Area 0.0.0.2 [NSSA])

Link ID ADV Router Age Seq#t CkSum Route

0.0.0.0 3.3.3.3 766 0x800000fe 0x7a4b E2 0.0.0.0/0 [0x0]
192.168. 1. 0 3.3.3.3 246 0x80000102 0xchOc E2 192. 168. 1. 0/24 [0x0]
192. 168. 33. 0 3.3.3.3 416 0x800000d6 0x6be4 E2 192.168. 33.0/24 [0x0]
192. 168. 58. 0 3.3.3.3 536 0x80000102 0x71c8 E2 192. 168. 58.0/24 [0x0]

AS External Link States

Link ID ADV Router Age Seq# CkSum Route

0.0.0.0 3.3.3.3 766 0x800000fe 0x9631 E2 0.0.0.0/0 [0x0]
5.5.5.0 192. 168. 2. 1 168 0x800001c5 0x05a9 E2 5.5.5.0/24 [0x0]
6.6.6.0 192. 168. 2. 1 528 0x800001c5 0xbdce E1 6.6.6.0/24 [0x0]
192.168. 1. 0 3.3.3.3 246 0x80000102 Oxe7f1 E2 192. 168. 1. 0/24 [0x0]
192. 168. 33.0 3.3.3.3 416 0x800000d6 0x87ca E2 192. 168. 33.0/24 [0x0]
192. 168. 58. 0 3.3.3.3 536 0x80000102 0x8dae E2 192.168. 58.0/24 [0x0]

#rFE OSPF ##EE (asbr—summary)

FRR# show ip ospf database asbr—summary

OSPF Router with ID (192.168.2.1)

ASBR-Summary Link States (Area 0.0.0.0)

ASBR-Summary Link States (Area 0.0.0.1)

LS age: 358

Options: 0x2 : *|-|-|-|-|-|E|-

LS Flags: 0x3

LS Type: summary-LSA

Link State ID: 3.3.3.3 (AS Boundary Router address)
Advertising Router: 192.168. 2.1

LS Seq Number: 80000062
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Checksum: 0xf0Oba
Length: 28

Network Mask: /0
TOS: 0 Metric: 10000

ASBR-Summary Link States (Area 0.0.0.2 [NSSA])
B % OSPF #JEFE (externel)
FRR# show ip ospf database external

OSPF Router with ID (192. 168. 2. 1)

AS External Link States

LS age: 1221

Options: 0x2 : *|-|-|-|-|-|E|-

LS Flags: 0x6

LS Type: AS—external-LSA

Link State ID: 0.0.0.0 (External Network Number)
Advertising Router: 3.3.3.3

LS Seq Number: 800000fe

Checksum: 0x9631

Length: 36

Network Mask: /0
Metric Type: 2 (Larger than any link state path)
TOS: 0
Metric: 1
Forward Address: 0.0.0.0
External Route Tag: 0

LS age: 621

Options: 0x2 : x|-|-|-|-|-|E|-

LS Flags: Oxb

LS Type: AS—external-LSA

Link State ID: 5.5.5.0 (External Network Number)
Advertising Router: 192.168.2.1

LS Seq Number: 800001c5

Checksum: 0x05a9

Length: 36

Network Mask: /24
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Metric Type: 2 (Larger than any link state path)
TOS: 0

Metric: 20

Forward Address: 192.168.1.100

External Route Tag: 0

LS age: 981

Options: 0x2 : *|-|-|-|-|-|E|-

LS Flags: 0xb

LS Type: AS—external-LSA

Link State ID: 6.6.6.0 (External Network Number)
Advertising Router: 192.168.2.1

LS Seq Number: 800001c5

Checksum: Oxbdce

Length: 36

Network Mask: /24
Metric Type: 1
TOS: 0
Metric: 20
Forward Address: 192.168.1.100
External Route Tag: 0

LS age: 701

Options: 0x2 : *|-|-|-|-|-|E|-

LS Flags: 0x6

LS Type: AS—external-LSA

Link State ID: 192.168.1.0 (External Network Number)
Advertising Router: 3.3.3.3

LS Seq Number: 80000102

Checksum: Oxe7fl

Length: 36

Network Mask: /24
Metric Type: 2 (Larger than any link state path)
TOS: 0
Metric: 20
Forward Address: 192.168.2.1
External Route Tag: 0

LS age: 871
Options: 0x2 : *|-|-|-|-|-|E|-
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LS Flags: 0x6

LS Type: AS—external-LSA

Link State ID: 192.168.33.0 (External Network Number)
Advertising Router: 3.3.3.3

LS Seq Number: 800000d6

Checksum: 0x87ca

Length: 36

Network Mask: /24
Metric Type: 2 (Larger than any link state path)
TOS: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: 0

LS age: 991

Options: 0x2 : *x|-|-|-|-|-|E|-

LS Flags: 0x6

LS Type: AS—external-LSA

Link State ID: 192.168.58.0 (External Network Number)
Advertising Router: 3.3.3.3

LS Seq Number: 80000102

Checksum: 0x8dae

Length: 36

Network Mask: /24
Metric Type: 2 (Larger than any link state path)
TOS: 0
Metric: 20
Forward Address: 192.168.100. 3
External Route Tag: 0

FE OSPF #¥EE (network)

FRR# show ip ospf database network

OSPF Router with ID (192. 168. 2. 1)

Net Link States (Area 0.0.0.0)

LS age: 775

Options: 0x2 : *|-|-|-|-|-|E|-
LS Flags: 0x3

LS Type: network—-LSA
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Link State ID: 192.168.2.1 (address of Designated Router)
Advertising Router: 192.168.2.1

LS Seq Number: 800000f3

Checksum: 0Oxe62f

Length: 32

Network Mask: /24
Attached Router: 192.168.2.1
Attached Router: 3.3.3.3

Net Link States (Area 0.0.0.1)

Net Link States (Area 0.0.0.2 [NSSA])
B &% OSPF #dEE (nssa—externel)

FRR# show ip ospf database nssa—external

OSPF Router with ID (192.168. 2. 1)

NSSA-external Link States (Area 0.0.0.0)

NSSA-external Link States (Area 0.0.0. 1)

NSSA-external Link States (Area 0.0.0.2 [NSSA])

LS age: 777

Options: 0x2 : *|-|-|-|-|-|E|-

LS Flags: Oxb

LS Type: NSSA-LSA

Link State ID: 5.5.5.0 (External Network Number for NSSA)
Advertising Router: 192.168. 2.1

LS Seq Number: 800001c5

Checksum: Oxe8c3

Length: 36

Network Mask: /24
Metric Type: 2 (Larger than any link state path)
TOS: 0
Metric: 20
NSSA: Forward Address: 192.168.1.100
External Route Tag: 0

LS age: 1137
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Options: 0x2 : *|-|-|-|-|-|E|-

LS Flags: Oxb

LS Type: NSSA-LSA

Link State ID: 6.6.6.0 (External Network Number for NSSA)
Advertising Router: 192.168. 2.1

LS Seq Number: 800001c5

Checksum: 0x41e8

Length: 36

Network Mask: /24
Metric Type: 1
TOS: 0
Metric: 20
NSSA: Forward Address: 192.168.1.100
External Route Tag: 0
B &5 OSPF #¥iFE (router)

FRR# show ip ospf database router

OSPF Router with ID (192. 168. 2. 1)

Router Link States (Area 0.0.0.0)

LS age: 1489

Options: 0x2 : *|-|-|-|-|-|E|-
LS Flags: 0x6

Flags: 0x3 : ABR ASBR

LS Type: router—LSA

Link State ID: 3.3.3.3
Advertising Router: 3.3.3.3

LS Seq Number: 80000114
Checksum: 0xdb74

Length: 36

Number of Links: 1

Link connected to: a Transit Network
(Link ID) Designated Router address: 192.168. 2.1
(Link Data) Router Interface address: 192.168. 2.2
Number of TOS metrics: 0
TOS 0 Metric: 1

LS age: 1239
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Options: 0x2
LS Flags: 0x3

S ol ol ol el 0 A B

Flags: 0x3 : ABR ASBR
LS Type: router—LSA

Link State ID:

192.168. 2. 1

Advertising Router: 192.168. 2.1

LS Seq Number:

8000010a

Checksum: 0x77e6

Length: 36

Number of Links: 1

Link connected to: a Transit Network

(Link ID) Designated Router address: 192. 168. 2.1

(Link Data)

Number of

Router Interface address: 192.168.2.1
TOS metrics: 0

TOS 0 Metric: 10000

LS age: 1449
Options: 0x2
LS Flags: 0x3

Router Link States (Area 0.0.0.1)

S ol ol ol el 0 A B

Flags: 0x3 : ABR ASBR
LS Type: router—LSA

Link State ID:

192.168. 2. 1

Advertising Router: 192.168. 2.1

LS Seq Number:

800001c9

Checksum: 0x9b70

Length: 36

Number of Links: 1

Link connected to: Stub Network
(Link ID) Net: 192.168.1.0

(Link Data)

Number of

Network Mask: 255.255.255.0
TOS metrics: 0

TOS 0 Metric: 10000

LS age: 329

Router Link States (Area 0.0.0.2 [NSSA])
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Options: 0x8 : *|-|-|-|N/P|-|-|-
LS Flags: 0x3

Flags: 0x13 : ABR ASBR

LS Type: router—LSA

Link State ID: 192.168. 2.1
Advertising Router: 192.168. 2.1
LS Seq Number: 800000c2

Checksum: 0xe8c6

Length: 24

Number of Links: 0
B #F OSPF ¥#E % (summary)

FRR# show ip ospf database summary

OSPF Router with ID (192. 168. 2. 1)

Summary Link States (Area 0.0.0.0)

LS age: 1728

Options: 0x2 : *|-|-|-|-|-|E|-

LS Flags: 0x3

LS Type: summary—LSA

Link State ID: 192.168.1.0 (summary Network Number)
Advertising Router: 192.168.2.1

LS Seq Number: 800000fe

Checksum: 0x93bd

Length: 28

Network Mask: /24
TOS: 0 Metric: 10000

LS age: 498

Options: 0x2 : x|-|-|-|-|-|E|-

LS Flags: 0x6

LS Type: summary-LSA

Link State ID: 192.168.100.0 (summary Network Number)
Advertising Router: 3.3.3.3

LS Seq Number: 80000103

Checksum: 0x3c5H8

Length: 28

Network Mask: /24
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TOS: 0 Metric: 1000

Summary Link States (Area 0.0.0.1)

LS age: 508

Options: 0x2 : *|-|-|-|-|-|E|-

LS Flags: 0x3

LS Type: summary-LSA

Link State ID: 192.168.2.0 (summary Network Number)
Advertising Router: 192.168.2.1

LS Seq Number: 800000fe

Checksum: 0x88c7

Length: 28

Network Mask: /24
TOS: 0 Metric: 10000

LS age: 1158

Options: 0x2 : x|-|-|-|-|-|E|-

LS Flags: 0x3

LS Type: summary-LSA

Link State ID: 192.168.100.0 (summary Network Number)
Advertising Router: 192.168.2.1

LS Seq Number: 80000062

Checksum: Oxbbe2

Length: 28

Network Mask: /24
TOS: 0 Metric: 11000

Summary Link States (Area 0.0.0.2 [NSSA])

LS age: 568

Options: 0x0 : x|-|-|-|-|-|-|-

LS Flags: 0x3

LS Type: summary-LSA

Link State ID: 0.0.0.0 (summary Network Number)
Advertising Router: 192.168.2.1

LS Seq Number: 800000c2

Checksum: 0Oxef40

Length: 28
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Network Mask: /0
TOS: 0 Metric: 1

LS age: 568

Options: 0x0 : *|—|-|-|-|-|-|-

LS Flags: 0x3

LS Type: summary-LSA

Link State ID: 192.168.1.0 (summary Network Number)
Advertising Router: 192.168. 2.1

LS Seq Number: 800000c2

Checksum: 0x2a65

Length: 28

Network Mask: /24
TOS: 0 Metric: 10000

LS age: 478

Options: 0x0 : *|—|-|-|-|-|-|-

LS Flags: 0x3

LS Type: summary—LSA

Link State ID: 192.168.2.0 (summary Network Number)
Advertising Router: 192.168. 2.1

LS Seq Number: 800000c2

Checksum: 0x1f6f

Length: 28

Network Mask: /24
TOS: 0 Metric: 10000

LS age: 1308

Options: 0x0 : *|—|-|-|-|-|-|-

LS Flags: 0x3

LS Type: summary—LSA

Link State ID: 192.168.100.0 (summary Network Number)
Advertising Router: 192.168. 2.1

LS Seq Number: 80000062

Checksum: 0xd9c6

Length: 28

Network Mask: /24
TOS: 0 Metric: 11000

B &% OSPF #dE%E (self-originate)
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FRR# show ip ospf database self-originate

OSPF Router with ID (192. 168. 2. 1)

Router Link States (Area 0.0.0.0)

Link ID ADV Router Age Seq# CkSum Link count
192.168. 2. 1 192. 168. 2. 1 1535 0x8000010a 0x77e6 1

Net Link States (Area 0.0.0.0)

Link ID ADV Router Age Seq# CkSum
192. 168. 2. 1 192. 168. 2. 1 1195 0x800000f3 Oxe62f

Summary Link States (Area 0.0.0.0)

Link ID ADV Router Age Seq# CkSum Route
192.168. 1.0 192.168. 2. 1 175 0x800000ff 0x91be 192.168.1.0/24

Router Link States (Area 0.0.0.1)

Link ID ADV Router Age Seq# CkSum Link count
192.168. 2. 1 192. 168. 2. 1 45 0x800001ca 0x9971 1

Summary Link States (Area 0.0.0. 1)
Link ID ADV Router Age Seq# CkSum Route
192. 168. 2. 0 192. 168. 2. 1 685 0x800000fe 0x88c7 192.168.2.0/24
192.168. 100. 0  192. 168. 2. 1 1335 0x80000062 Oxbbe2 192.168.100.0/24

ASBR-Summary Link States (Area 0.0.0.1)

Link ID ADV Router Age Seq# CkSum
3.3.3.3 192. 168. 2. 1 1215 0x80000062 0xf05a

Router Link States (Area 0.0.0.2 [NSSA])

Link ID ADV Router Age Seq# CkSum Link count
192.168. 2. 1 192. 168. 2. 1 625 0x800000c2 Oxe8c6b 0

Summary Link States (Area 0.0.0.2 [NSSA])
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Link ID
0.0.0.0

192. 168.
192. 168.

192. 168

Link ID
5.5.5.0
6.6.6.0

Link ID
), (o1 to), ()
6.6.6.0

3.7. EhmA

1.0
2.0
. 100. 0

ADV Router Age Seq#

192. 168. 2. 1 745 0x800000c2
192. 168. 2. 1 745 0x800000c2
192. 168. 2. 1 655 0x800000c2

192. 168. 2. 1 1485 0x80000062

NSSA—external Link States (Area

ADV Router Age Seq#
192.168. 2. 1 1115 0x800001c5
192.168. 2. 1 1475 0x800001c5

AS External Link States

ADV Router Age Seq#
192. 168. 2. 1 1115 0x800001c5
192.168. 2. 1 1475 0x800001ch

B JERBR4AHES OSPF (5 5

clear ip ospf

B LR OERR OSPF 15 2

clear ip osfp interface IF NAME

CkSum Route

0xef40 0.0.0.0/0

0x2a65 192.168.1.0/24
Ox1f6f 192.168.2.0/24
0xd9c6 192.168.100.0/24

0.0.0.2 [NSSA])

CkSum Route
0xe8¢3 E2 5.5.5.0/24 [0x0]
0x41e8 E1 6.6.6.0/24 [0x0]

CkSum Route
0x05a9 E2 5.5.5.0/24 [0x0]
0x5dce E1 6.6.6.0/24 [0x0]
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4. Bic & RIP

4.1. MRk

RIP (Routing Information Protocol, M&HIfEEMI & —FhErFEEE ¥, N T IPv4
W2, G247 RIP (1) p s 2 TR e A2 e A S, SR A 2108 528 g X 2% (1) 265 e

RIP J&F IGP (Interior Gateway Protocol, WM, HEEFE AS WigfT, &EH T
BN CR KT 16 B o

RIP G IHA, RFC1058 & X T RIPvI, RFC2453 & X I RFCv2.

4.2. AN H]

HL YN F Yysehiid
RIP AN F E—AN/NRIR g, Gl RIP @ 4Ed s s B
RIP 5 BGP HEE ZAAS HEE, 78 AS HFFIE{T RIP, 7E AS Z[HIiz4T BGP.

4.2.1.  RIP AN FH

TEH M G5 R LR T B g R 2 o, AT DU G E RIP SIS Bl AHEL OSPF 4% IGP #Y
RIP HIPNCE S Jyfaj 8, AHELEFASER tH RIP REMEBNAE NN G54k, A HYE .

LR, AT #1E PCL, PC2, PC3 HiE, mJLL#ERL, R2, R3 LACE RIP M.

pPC2
1.1.2.2/24

PC3

Gi /2 3
2124
1.1.23.3/124 11.32/2
Gi 0/ @ Gi 0/0 '\I*I
1113324 g 1131724 §

4,.2.2. RIP 5 BGP H.E

2/ AS HEE, 7E AS W#FiZ4T RIP, fE AS 2 [0]iZ4T BGP. iE% , RIP 5 BGP N iZAH H.5 3] %
mER.

PLRE 9], AS100 A1 AS200 PN EBHF 8T RIP Bl ok Sl Bdk ik h, 72 AS Z [a)il i
BGP SR =HI B . (A, D _EFERKHEAT RIP M SCF BGP Hh30)
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4. 3.

E/‘] ’

DhRE e

RIP (% B B0 & —Fh 2 3B I N BRI LB RIP /& Xerox Labs 7£ 1970 fEACTF &
& XNS B EH M —B 4> RIP & —FEE R EMN, 3T Bellman-Ford &k, 1ENEEE
A, RIP B 34 e WA A HAT S R G658, M R VRIS B S andh 4h . (ERRREF+, 3
AEART 25 5 9 285 B4 P 8 0K T 3% 80 FL AR AR % Hh 13 4% o

4.3.1.  RIP #piX

RIPvIAIRIPv2

RIPv1 A 57 AURIERIPVIFR G, [ #3255, 255. 255. 255, UDP % 115520, RIPvl A

RER TP, NS I H

RIPv2 DA% 5 SR IERTPV2IR SC, #H3%HHE224.0.0.9, UDP 35115520, RIPv2 figfigil

RS, SCRECRMEE . BREHVCER . BMEEH . RIPv2 SCREAIE, $2 At SCAIER

MD5 i 2 WA E B 7 2K

A TEGL T, I HRIPY LRIRIPV24RSC, AR 7 :URERIPv24R 5

>  RIPESHAE T Fversion a4, & A BN IL IRTPHR LI RRA 5

> OGN ip rip send version fnd, fEFEH EE SURKIEHIRIPHR SCHIRAS
Fo

> FEOBEUR A ip rip receive version fir4, fEHE M EE IR HIRIPHR S RRA
Fo

> OB NEHip rip receive version nonefin4, 2%k OHRRIPHR L.

> RIPH I N f# fpassive—interfacefy 4, 22104 0 LA HEEZH 7% 10 7 20 R IERIP
.

> EOEUREAIp rip v2-broadcastfn 4, 7E#EN LU 577 R IERIPv2HR 3o

> RIPEEHA A N Hneighbordr A48 40 fE, LA M 48 € AR JE 26 tH i & K ik
RIPR 3o

S H B

RIP &—FET B R& (Distance—Vector) FykMWMY, &M KESINE TR

S S

KB metricfF A PSP F5 XAF, RIPHmetric A eEEFFOSPF#metric. OSPF

Himetric b ifCH, % Fcost. RIPHmetric Rt ER (REE¥) .

> EREHE
RIPZE—FIETHEERBHEENNN. “HERE” Sl —%EHEEEE—1H
HEIMGFER (metric) HMMIRE. HHRENAEARE —FBHELR, FHE


http://docs.frrouting.org/en/latest/glossary.html#term-distance-vector
http://docs.frrouting.org/en/latest/glossary.html#term-bellman-ford
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Xk HER ESMMNE CRIXAME R KR, MMERE SRS EER.
RIPfHFHBEEL (Hop Count) SRATE A HMMEMES (metric)  BRETEIT, %
T % 5 BB M 28 R EON0, S — B R AT I IS A L, R
IRIEZEHE . AR UL, metricET MAZE 2IA B 4% (8] (5% B 3 4 50 . PR 1
WS ], RIPALEmetric O~ 152 (A FIHEEL, KT B 55T 16378 H I 45 5 41
AAik . HTF XA, HERIPASTE] BELE KR X 48 45 51 3

1R ALK

RIPIEFE A AL B BRI G SR B e 28 3K15 1 2 55 B E — H M2 i eg iz 2,
Sk FmetricHE/NMOEE HAE B .

WFERR, AEHEMZ10.0.0. 0. CAALIRASHEHIEE (10.0.0.0, 00 , MBALIE
RFEEHEE (10.0.0.0, 1), WCikMHREAKMHELE, JFEEAR &N 3
metric, fHEHCHBEMERE (10.0.0.0, 1) , F—BkEmA,

10000 0O ———p 00001

10000

A A S

>

WILEk

PR A BIRIP J5, 23 FAHAREE B Kk TE RS (Request message) , 1E3K
R AR (RIEEHR) o ABJEUEIERICE,  [BIIR A F AR b B b 2 1 o 4 S
(Response message) o B&H BRI N R CG, SR A bR, RN SR
HH % & RIEHEH R (Update message) , B ESHTEHIELE . AHARH H 54 ULE
BROCE, HERAMEE R, Hm e A AT A AOE TR RO, R R
WG, B FRE IR I E IR KR BOHT IR H 15 15

SE I B3R

BRATEOLT, RIPJEAER 8. AHARES X & 2 [A1RER@30F) (update timer) #FAT
1T 5E B S BACH (RSB HR ORGSR AR o« M BBk R e 525

KPR, RIREENHE R AT e FE SR E oL, I R SR SR R R Ik AN RE

Af DLk g S B R R

WA AR, R 180FP N (invalid timer) AZEIRIH, NmetricfEHXCH
16 CRAETIL) 5 WRPEJE 12080 (Flush timer) fRANEIRIHT, WM ER B3R MIER .

WS I i

FH T BE B R B VL I [ A BB, RIP 2R AR RK EHER K .

WFE TR, AEREMZ10.0.0.0, RERE30FD K% —KUpdatedf 3. FEBRE30FD LIS EI
ARIEFRAIFN10. 0. 0.0 HIEEH . nFAFI10. 0. 0. OFERET K, F10.0.0.0 KIS
AR R FIH R, FIRAR H Update SO A A S I H .«

NBEAWEIZET10. 0. 0. 0ffUpdatedf 3L, TE180FP NIANEI10. 0. 0. ORI ER FHA 2L, HHAi
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FUpdatefit SO I R IE A A . RIONA EATETESR10. 0. 0. ORTES HE, PRI b B 24 21 A
HEIMABBER. T2, BUNIETAREFIAMZE10.0.0.0, AN NIEIIBRESS FIIA M 4%
10.0.0.0, RS HIRES

10000 2 ¢ 10000 1

10000

> K
Ao E AT LAR 8% IR . 7ER2 1 BB BhKFE o BIThREfE, Mz BRI B
H, AamNZEnRiER %,
WRE TR, fEBL, SAMERNED EE3IKEa#IE, BASEHEL0.0.0. 0f#
& RI45A, 180F) B4 AITEL0. 0. 0. O ATIA

10,000 1

10.0.00

> BRI
TP AL AT LA IR iR B . AHELAKCT 203, S il 5, H W REZ 1
PBGRIC, WM . R BRI R R, WAz DRI B g, 2
MiZB: O K% 2, Huetric2giseh16 (BIRTATE) .
WP, BB L, SMHEME I ERshEER R, BAAY S I H110.0.0.02
Ja, B ZES i metric K EN16, ERARBIA, 2iZd RS, BRIAEL RN
16f£110. 0. 0. OB% HY, TXRFINBRIZER H115 2 KI5 ER «

10000 16 — 10000 15

10000

4.3.2. RIP BT

% A A

XPFRIPRUL, FABRRIMESth (Lhan &St FRaSEg . JOARRE s % e 4t
% o

RIPHE AL N Hredistribute 4>, W LLKAMTH (AEIEREBE) =EomE
RIP, il 245 4B)E .

ffifredistributefiz & ifiroute-mapZ4, 7 LLXE I NSRS tH k47 1 SR B 1B 25
B WmetricZ AT LI 51 NHISMIEEE HAZ me tricld .

g

FERR R, HAMZ90. 0.0.0/0 HEgHOAGRE B HT . FTLAMAR & 22 B 6ag B 1, tm]
DA &T & IR RAR 6 H o

RIPES A% 0 T f# Hdefault-information originate #¥4, [\ FTA M 4F &= & g
FEH o
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B EhE
AT DL B e RN, BRI AH AT 5 A% (R A e B S R . R A g A oV R S S
B A Rew IR
>  RIPES A0 Ff# fHdistribute-list xxx outf?, WEITIEFHN, FRHIBE% K H T
EHEE .
>  RIPES A0 R fHdistribute-list xxx infra, WrEIHHERN, [R5 & BT
G R
>  RIPEE BN T fi Fpassive-interface iy, WEMSHEI . #shE O LAREZ H
R
B nmetric fl distance
XT3 FEE R IAIRIPE H, $hEmetriclESET MARE B ML RIB S, *FF AR
EMRIPESH (GRS, HEOoMEH) , Si¥metricfEH N1,
>  RIPESHAER T FHoffset-1ist xxx in €34, B LAREINICEIIRIP % metric
[P
» RIPHHEBER T Hoffset-1ist xxx out 4, A LAMIHNAR HHIRIP B% H metric
[P
> RIPEE BN R i Hdefaul t-metricy 4, A DB ELE 7047 i H 5B metricfi .
> RIPEEHBN R i Hredistributefiy@fimetric 24, W] LALE 5 7047 % HH A2 2
metricii.
AN, RIP B AdistancefE 120,
RIPH AR R Hdistancefr 4, A LMERIPE HffidistancefH .
N3
RIPVIARZFFAIE, RIPV2SZFFIAGE.
RO LB EDhREfE, WIRAIERM, ARER % & [ ek #e i 15 S . IAMIEDhfg
KPH IR & HEARTP B HH 3o
SCRFPRAUE T s B SCAUEFIMDS N2 Ak
4. 4. PMEAML
4.4.1.  RIP H:AINRE
B jEARIP B
iR HE\ RIP BEEAESN (3 RIP MEFRERENE, Zan4 R NE0E RIP #E)
FRR(config)#router rip
FRR (config-router) #
i RIP L FREGHFRE
FRR(config)#no router rip
ik A i N AT L E .
RIP AH I R 7 e B 45 75 2 4E RIP B A =0 R k47 o
B TR X 4%
e RERZS Hb oY 2%
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FRR (config-router) #network (A. B. C. D/M | IFNAME)
VPR3
FRR (config-router) #no network (A B C D/M | IFNAME)
iR RIP #& B0 T AT HC & -
WA L =2 AR KRR, 28O0 R W B g B, o m] AR PIBLAT TP bkt
FIHED K FE R RN .
HABW network 7835 MHE 4 6Eia4T RIP, A RE#E RIP AP BEIEM M, 4 HEXCH RIP
. BeE network 0.0.0.0/0, BIAZE %A,
B CEPIIA
iR JB BB R SR
FRR(config-if) #ip rip split-horizon [ poisoned-reverse ]
R PH B BF SR
FRR(config—if) #no ip rip split—horizon [ poisoned-reverse ]
ik PO AT AL E -
BB T, a0 E K2 #l
ip rip split-horizon: JFJE/KFnE] ARG , XN ERNH.
ip rip split-horizon poisoned-reverse: JFEEEMidise CREFNKFESED .
no ip rip split—horizon B(# no ip rip split-horizon poisoned-reverse:
KK B EE R A, RISC PR A TR .
4.4.2.  RIPRXAZH
B JEE LRIP AR
4 5E SURIP A<
FRR (config-router) #iversion </-2
BUERE
FRR(config-router)#no version (/-2 | )
ik RIP % AL N BEAT L & .
1 %R RIPv1, 2 %8 RIPvZ,
B ST R, € UITA 2 0 _E A ERIEU RIP R SCHIRRA S .
Bl R, Al RIS RIPVL RO RIPv2, H K% RIPv2,
W B E SCRIP A
e B XK 3% RIP fi4s
FRR (config—if) #ip rip send version {1 | 2}
BUBREE
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FRR(config—if)#no ip rip send version

ik

OB N AT E

1 WHRIRIPv1, 2 %fMRIPv2.,

BB T, KIEMRIPRAR R T 458 XRIPIRAMEE . Zm M ELS R, o
PAZE 542 Ay 7€ XRIPRCAS L B o 1% & RS ANEL L RGERIPAR SCIAT Ny, AT LAY
4% TR & ERTPY LRIRTPV2 (IR (RIRHHE 2 1FI2)

3
>

5E SCEMA RIP A

FRR(config-if) #ip rip receive version {1 | 2}

BUHECE

FRR(config—if) #no ip rip receive version

OB N AT E

1 XFRIRIPv1, 2 XFRRIPv2.

BRETENL T, BUHIRTPRRA e T4 J5) i€ XRIPHCAHIECE . Zan 2L ES R, W
DAZE 75 4 J) 5 MRIPIRAIIBCE o 1% 2 RS A DRSRIPIR SCIAT A, I LARYF
ZHE A I U RTPY LFIRTPV2 ISR (RN HE & 1R12)

P2 1R R A B R BB R OC

AP
ikee

B & neighbor
FRR(config-router) #neighbor 4. 5. C. D

EEALE
FRR (config-router) #no neighbor A. B.C.D

fik

RIP B A R REATHCE

F LI EIG, K20 JE R RO R % % BT iR S
— AT LG B dr S passive-interface BAHRN B NREiE O, K5 R e
L0 R AT AR R 5 S . 12 AN SR MRIPAE B4R EI.

PO R/ RIE RIPv2 /3T

AN
i

BLE T #E KX RIPv2
FRR(config-if) #ip rip v2-broadcast

BUEECE
FRR(config—if)#no ip rip v2-broadcast

=
5

BB N HEATRCE

BB TEH T, RIPV2IRSCR IR SR, MR E A ML, AR OER) #%772
KR IERIPV2AR o (BAS AT AT H R IERIPHR LIRS, W A 0 H R IXRIPv 13k
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3, AAK G EABUEFEM .

4. 4. 3.

i P A e R B E

B E A

s

Fic B % E A

FRR (config-router) #redistribute (static|connect|kernel|ospf|isis|bgp)
[metric metric] [route—map AN NAME]

BUEEEE
FRR(config-router)#no redistribute (static|connect|kernel |ospf|isis|bgp)
[metric metric] [route—map RN NAME]

ik

RTP % B AR R AT B B .

W Za A, B HADIE SIS B3N RIP P, K Ix S A0 ph il 25 45 RIP 4B)& .
static: HEAEH.

connect: ELIEMH, FF/5 OSPF BB, 2 HBIMEN connect #HIF A OSPF #h13.
kernel: PHH, W5 E CLT HHCE CLI, 7F FRR CLI H4/EN kernel B, A%
W 20 (7] A T B

ospf: OSPF B3I #E i

isis:IS-IS Pl (%

bgp: BGP B K Hi

metric metric: FIIEZHL, WEAMBE LM netric, BUEIEHE Y 0-16. 5 AKHEE %
ZH, metric N1,

route-map RI NAME: FIIEZHL, RBRER I, F #5040 1 o St id e s 2 50E
Mo ATLMES metric LG HIY tag.

m A

JE TR i

3
>

[ 4103 T SR %

FRR (config-router) # default—information originate

BUHECE

FRR(config—router) #tno default—information originate

RIP % F A0 N BT E -

B R A IS R TP R AE A B B, RIP BOA A S msNE S A B i
FEEAANEIR S E K E, FEMAH default-information originate #74. %A%
R M4 EE LA BE, EASHETARMEBRES.

4.4. 4.

% g

m B
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e Bie B #izhiE O
FRR(config-router) #passive—interface (/FNANE | default)
EHBCE
FRR (config-router) #no passive—interface (//NVAME | default)
iP5 RTP Bt R AT HCE -
default BRprEEO.

WS B R RIP 82 I B S, 7R B shie . ] DM sh i i &
RIP FIS K0 A . BezhdE T E M B @ T RIP BR IR, (Haahis 0 EANRE Rk sk
RIP 4R 3C. RIP &4 N ()75 A2 H RIP & FH I3 O ASRE B A shiz .

PR s O ke dz#] RIP B8 ddi S, Seld B passive—interface default, ¥4
PR B i sh#E ., FBCE no passive—interface IFNAME EWJH 538N B %
HHEE

W U A A B3R 15 B I A
iR Vi 1) $ ) 51 R L 8
FRR(config-router)#distribute—-list ACL NAME (in | out)
EHBCE
FRR(config-router)#no distribute-list ACL NAME (in | out)
ik RIP B A R A TR &
ACL NAME: RER VG 4w 7R M4 7. (RBeEH] Zebra ACL, TIANREfS FFRE ACL)
in: FoRXTCE] RIP B8t 15 S 42 HE SCBE A ACL AT . XN RIIT AN permit K
HAE BV, XRNERIT A deny MBS {5 S48 1L,
out: Rzt KI% RIP B H {5 B4R CH ACL BT I JE . KRR IAT AN permi t )
M S B ARV, XRRIIT AN deny MI#E HE BA5 1L,
W RhE AT R 5 B e A
iy Huhl AT 5 Rt u8
FRR(config-router) #distribute—list prefix 2L NAME (in | out)
BHECE
FRR (config-router) #no distribute-list prefix ZL NAME (in | out)
iP5 RTP Bt R AT R E -

PFE NAME: REK) prefix-list 4%

in: Roxtiies] RIP B {5 BAZ MERIRH prefix-1ist #EATIIE. X RIRIAT NN
permit HJEHI{E S FovF, XBRIAT NN deny [t fE B 4EIE.




FRRouting BC &Z35w

out: FrRNFAERIP B HE BB RN prefix-1ist FHTILIE. SN EINIT NN
permit FIEEHH{E R R, SRRIIT AN deny FIESHAE B2,

4.4.5.

WIETfE

P B 12 LR AE Y5 32X

s

BB IMEA R
FRR(config—if) #ip rip authentication mode (md5 | text)

BUHERE
FRR(config-if)#no ip rip authentication mode (md5 | text | )

iiipuy

OB AT RCE .

O YGIE A AT ARC B 4R 3 A i
RECE: RRATFEINE.

md5: S MD5 IAIFARE R .

text: RABSGAE.

P B 4 R AE S

e

Fie B ¥ O (1) B3 SCAEZE 4H
FRR(config-if) #ip rip authentication string AUTH KEY

EHBCE
FRR (config—if)#no ip rip authentication string C(AUTH KEY | )

ik

OB #ATRCE -

9% LR A B SCAIE 7 20, SR ARy 4% B FAIE S T E
TEMRES, AUTH KEV B[k S¥,

%
>

Bt B 82 O /) MD5 AIEZE4H
FRR(config—if) #ip rip authentication key—chain AEY CHAIN NAME

EUHECE
FRR(config—if)#no ip rip authentication key—chain AZY CHAIN NAME

ik

OB #ATRCE -

%45 IR MD5 YIE 7 30, SR A A A 43 B VIR S AT AR
MR, KEY CHAIN NAME R7]i%Z5.
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KEY CHAIN NAME /7 MD5 AUERIZEH, 112 BT RBEHT key—chain (4. key chain
B key B8 (ATUARCE Z A key) o FHIZSF A

kev chain test
kev 1

| key-string dkakdfjkdf]

interface \Vlan1
in rin atithentication mode mas
ip rip authentication key-chain test

4. 4. 6.

I Z A

Pic B 7 A IR metric

%

fic B 2 5340 B B R B4 metric fH

FRR(config-router) #tdefault-metric metric

BUHECE

FRR(config-router) #no default-metric metric

ik

RIP #& B0 R AT HC & -
default-metric #2725 redistribute A& H, 7 LMESETH 246 1
HIRIEE4 metric {H

metric: SRENIEESME, AMEN 1 3 16, WHR netric HAXTEET 16, MEANAT]
k. ZHE, metric N l.

BN H ) metric

iises

BN E% B 1) metric
FRR(config-router)# offset—1ist ACL NAME { in | out } offset metric
[ ZFNAME ]

EHBCE
FRR (config-router)#no offset-1ist ACL NAME { in | out } offset metric
[ IFNVAME ]

ik

RIP 6 p s R AT RCE -

B INERIEURIE I RIP B metric {H, #f8 w8 DU RARF &80, 45 ARS8 2 %t
M .

ACL NAME: KL ACL 4. (R AefiH Zebra ACL, TiASRESE I AR#E ACL)
offset_metric: FHXTEEHJERE metric EIMAE. XK RIP B, WRBA
AREML, HEin1 (RULETHCXREKEES) , WRRE T A4S Hiar
W opermit R, WAL AN 1.

TENAME: V3EZH, Yo MR O 447

in: FBAXHEUL R RIP & FIEEL metric {H.
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out: FTHINTKIXH RIP BB metric {8
BN M. ACL, X R IAT AN permit FIES G I metric, XFMERIITNA deny )
% AR E
B BMESHE distance
T4 B2 E distance
FRR(config-router)# distance distance
BUEEEE
FRR (config-router)#no distance distance
Eiiipa RIP Bt R T RO &
BB TARIPES A B 2, BUEYEH: 1-255. BRIME N120.
L I C GRS

iises

e

FRR(config-router)# timers basic update time invalid time flush time

BUHACE

FRR(config-router)#no timers basic [update time invalid time flush time]

fik

RIP B A R AT HCE

update time: P&EHFEFIETE, LIFPTF. & ST WA K%M th BB koC I I, Rl
FIFHRSC, invalid timefIflush time Bl &AL, B FERG30FD &% — IR % th 5
HHR ST

invalid time: B&EHTCEAIIA], LARDTE, MR — KA CEFIRCOT IR TR . 2 LT
¥4 p 2 HP 8% EH DR S T I AR R TE R RIS 1) o 1% El T 358 ) 2 2 2% 0 % Eh 3 )
W =A%, G SEAE B8 B G R 8] A V30 SR USRI Al B T4 S, A I AR B RREAR SR TR
BENinvalidiRE: invalid timels [B] ORI R BHEDBTROC, WHEP B AL, BRI [E
180D,

flush time: BEHIGFRIFIE]L, DLADTE, MRIPEEH#E Ninval idRETFAGTHI
flush_timef (A1 ZIH], AT invali IR EE BB bR HER AR . BB R] D9 120%0 .
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4.5, PEZEH

IGE 0r2
GE 0/1
c B
| L GE 011 @ GE 0/1 88 3 |
A = s WGE02 |

Switch static: 172.10100/24

FHE CIATJE 1) VLAN AT SVI ¥ TP bk FRrR:  (BrA B HR s & DL e o 1)
A : GE 0/1 VLANIO 192.168.1.1/24
GE 0/2 VLAN20 192.168.2.1/24
B : GE 0/1 VLANIO 192.168. 1. 2/24
GE 0/2 VLAN20 192.168.3.1/24
C : GE 0/1 VLANI1O 192.168.1.3/24
GE 0/2 VLAN20 192.168. 4. 1/24
Bl switch iy 2 JEACH il & o

B ACEM A

> A CLI: BCEHEI VLAN, FECEXIRLSVI 1) IP Mk,
SWITCH (config) #vlan 10, 20
SWITCH (config) #interface gi 0/1
SWITCH (config—if)#switch access vlan 10
SWITCH (config—if)#exit
SWITCH (config) #interface gi 0/2
SWITCH (config—if)#switch access vlan 20
SWITCH (config—if)#exit
SWITCH (config) #int VlanlO
SWITCH (config-if)#ip address 192.168.1.1/24
SWITCH (config—if)#exit
SWITCH (config)#int V1an20
SWITCH (config-if)#ip address 192.168.2.1/24

» FRR CLI:
< JABIRIP.
& RBEAMML (B
< PBCHE RIP il 5t Cliid passive-interface 56 »
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FRR#configure terminal

FRR (config)#router rip

FRR (config-router) #network 0.0.0.0/0

FRR (config-router) #passive—interface default

FRR (config-router) #no passive—interface Vlanl0
B CERHEB
>  ECLI: BCEF VLAN, FECEXSR SVI TP ihk. )
» FRR CLI:
< Ja3h RIP,
> RBEARHIMNZS (FTAMED .
< MCE RIP A (AL passive-interface 58D -
< FCERIL 172 10.10. 0/24 HIFAEH
> EAERASE
FRR#configure terminal
FRR(config)#ip route 172.10.10.0/24 192. 168. 4. 2
FRR (config)#router rip
FRR (config-router) #network 0.0.0.0/0
FRR (config-router) #passive—interface default

FRR (config-router) #no passive—interface Vlanl0

FRR (config-router) #redistribute static
m o iE BB C
>  ECLI: BCEFE VLAN, FCEXSRLSVI () IP Hikk. (450%)
> FRR CLICHRHAH —Fgimic & vk, SebriRik th il & A R E 5520
& HFRIP.
< OKHK 192, 168. 1. 0/24 MIEL,
& H A EER

FRR#configure terminal
FRR (config)#router rip
FRR (config-router) #network 192.168.1.0/24
FRR (config-router) #redistribute connect
B ENR
> BREB& A (E2JF]192.168.3.0/24, 192.168.4.0/24 A1 172.10.10. 0/24)
FRR#tshow ip route rip
Codes: K — kernel route, C — connected, S — static, R — RIP,
0 — OSPF, I - IS-IS, B — BGP, E — EIGRP, N — NHRP,
T - Table, v = VNC, V — VNC-Direct, A — Babel, D — SHARP,
F — PBR,
>

— selected route, * — FIB route
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R>* 192.168.3.0/24 [120/2] via 192.168.1.2, Vlanl0, 00:45:56
R>* 192. 168. 4. 0/24 [120/2] via 192.168.1.3, Vlanl0, 01:03:44
R>* 172.10.10. 0/24 [120/2] via 192.168.1.2, Vlanl0, 00:45:56
> BRI B (%£2]%)192.168.2.0/24, 192.168.4.0/24)
FRR#tshow ip route rip
Codes: K — kernel route, C — connected, S — static, R — RIP,
0 — OSPF, T - IS-IS, B — BGP, E — EIGRP, N — NHRP,
T - Table, v = VNC, V — VNC-Direct, A — Babel, D — SHARP,
F — PBR,
>

— selected route, * — FIB route

R>* 192. 168. 2. 0/24 [120/2] via 192.168.1.1, Vlanl0, 00:42:13
R>* 192. 168. 4. 0/24 [120/2] via 192.168. 1.3, Vlanl0, 01:03:44
> BRI C (S£3]F)192.168.2.0/24, 192.168.3.0/24 F1 172. 10. 10. 0/24)
FRR#tshow ip route rip
Codes: K — kernel route, C — connected, S — static, R — RIP,
0 — OSPF, T - IS-IS, B — BGP, E — EIGRP, N — NHRP,
— Table, v — VWNC, V — VNC-Direct, A — Babel, D — SHARP,
- PBR,

— selected route, * — FIB route

v om 3

R>* 192.168.2.0/24 [120/2] via 192.168.1.1, Vlanl0, 00:42:13
R>* 192.168. 3. 0/24 [120/2] via 192.168.1.2, Vlanl0, 00:45:56
R>* 172.10.10.0/24 [120/2] via 192.168.1.2, Vlanl0, 00:45:56

4.6. RoRmd
B AEROERGERE
S0 2.5.2 “HRER” AT
m AFRIPHHE
FRR# show ip rip
Codes: R — RIP, C - connected, S - Static, O — OSPF, B — BGP
Sub—codes:

(n) - normal, (s) - static, (d) — default, (r) — redistribute,

(i) - interface

Network Next Hop Metric From Tag Time
R(n) 5.5.5.0/24 192. 168. 2. 1 8 192.168. 2.1 0 02:37
S(r) 80.0.0.0/8 192. 168. 100. 50 1 self 0
S(r) 80.1.1.0/24 192. 168. 100. 50 1 self 0

R(n) 192.168.1.0/24 192. 168. 2. 1 6 192.168. 2. 1 0 02:37
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C(i) 192.168.2.0/24 0.0.0.0 1 self 0
C(r) 192.168.100.0/24 0.0.0.0 1 self 0
TE RIP RS

FRR# show ip rip status
Routing Protocol is “rip”
Sending updates every 30 seconds with +/-50%, next due in 18 seconds
Timeout after 180 seconds, garbage collect after 120 seconds
Outgoing update filter list for all interface is not set
Incoming update filter list for all interface is not set
Default redistribution metric is 1
Redistributing: connected static
Default version control: send version 2, receive any version
Interface Send Recv  Key-chain
Vlan2 12 12
Routing for Networks:
192. 168. 2. 0/24
Routing Information Sources:
Gateway BadPackets BadRoutes Distance Last Update
192. 168. 2. 1 0 0 120 00:00:20
Distance: (default is 120)
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5. Mo & IS-IS
5.1, RE&k

IS-1S (Intermediate System—to—Intermediate System, H[A]RZZZ| AR &—FEK
RPN, EHF IP A1 IS0 CLNS WIXUAEMILS, f—Fali Er. L. SE MK 16P
(Interior Gateway Protocol, WEBMIIEMYL) M.

IS-IS VENBEBCIRAS YL, BASEBCRS M @Y. T8 &% Hello ok RIS
AR R, @A AL R R IE P BRI LSP (Link State PDU, 4EFRIRASTMNEEERT) , kil
HH B HERIRA . IS-1S H 2 Bl (Level-1 Ml Level-2 i) K%, F—EXPHIE
WA AHIF %) LSDB, LSDB A7t [F]— Z IR BT B 7= A2 1 LSP, - AT [l — 2 4k (1 T A 14
HENE B O SRS E51, 5 61 & M Di jkstra mBEEAAMIE (SPF) BIEMRALHE
BT, BARIE BRI S s sk

5.2. SN H

SN 7B (1B

RRECED TR LU N R 2 5 SRR X 2% S BT, A Lo B0 8 AL A — > XA
KPP b

ANk KBS s BERR 220 27 I 2%

5.2.1.  “FHhIs
Bt R & AR X IR, #52E— A XA, B9 F .

N T RERIFY FEIF D> et 4], AT DL e i BN Level -2,

5.2.2. 7 EmAh
RN RO E ILRE. BAE.
PRI N BT T B AL L2 TP IR . BT LA O 2 B 4% L AU SE S ATE I
B ER I EN Level-2 W5
IERER R AT E AN Level -1-2 # 4o
N ATLE N Level -1 W4

vV V V V
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5.3. IhREEVEMR
IS-1IS #& 1S010589, RFC1195, RFC5308 ffiik i IGP #& th il . 1EABEBCIRA Y, 5 RIP

XPEIIEE B R B EL, IS-IS T RAME OSPF —FEFRAE T4 i 1) 00 2% S A0 5 PR U 3 1]
IS—IS ¥ 32 N T ISP AILE & i B P45 KR 2% .

5.3.1.  IS-IS #piX
B RiE

> ES: End system
fEAERR h ke, temENL.

> IS: Intermediate system
TRt s, A2 1S-IS PP R I AL AR % th {5 S AT AL B Hh A AR BT

> ES-IS: End System to Intermediate System Routing Exchange Protocol
Ui R B A R4, & 0ST B ES IS HRIE(E LAShAS R I AR — F Ak R ML

» Domain
B AE— AN B b TS S8 A [E) R P OR SS e R 1E R

> Area
X3, B ARy BT, — AN T AR e 2 X

> DIS: Designated Intermedia System
e R 48, 250 OSPF [ DR, FHEA LAN HAh &4l LSP; 5 OSPF A[FIMIZ,
DIS & HAt R 2% H S AR & 5% R AN A e & 2 A1 B S SR JE R R

» CSNP: complete serial number PDU
SEREFE A0, TE) 3R i DTS &RP &% DA DA IR

> PSNP: partial sequence number PDU
W Ao, AR B R BRI LARIA LSP, 72 #E M _E R PSNP,  HISKiE K
LSP.

» CLNP: Connection Less Network Protocol


https://tools.ietf.org/html/rfc1195.html
https://tools.ietf.org/html/rfc5308.html
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TCHEAEM R ML, 2 2% SR AR RS R T L1 OST WM, 8480 TP Bl

CLNS: Connectionless Network Service

ToHEAEM R IR A FTEENIR S, AN EERAE B il e k.

Hello

OO F @ AYE AR K R

LSP: Link-State PDU

HEHOIRZS PDU, R BEHOIRZS, 28100 OSPF (1 LSA, A TCP/IP Bl fE & XA
A 257 % A AR A9 LSP, 4 L1 LSP ATL2 LSP.

NSEL: Network-Selector

P26 3 PR T IFR SEL,  Fi 5@ BB — AW 28 JE USRS, SRABL TP B b AR5 1
TCP/UDP i [1, #E IS-IS ### SEL 25 00 Rk %o

NSAP: Network Service Access Point

WL IR S5 Us i) i, % CLNS SEdihk, fLE OST shdib Al EEAE, OST bk 60 & XI5
ID. #%t ID A1 SEL, 4 SEL 24 00 I RIy NET W% sk, SR80 TP bk hn#hhil 5.
SNPA: Subnetwork Point of Attachment

TR mi, SREEY BRI 28 E RS . E LT TP ) MAC Hbdik.

L1 BB

TR B B, RO A G R . BRI AL X e, FFZ7E L1 B
B RAE — 26 BT L2 B8 B BRI e

L2 BHBE

P8 XIS X2 A ) BTt 4o L1 B R & AN AR AT L2 % b B 4% BELAEARIE
L1/L2 BEE#4&

FF- 34 L1 B% B4 A0 L2 B bl B & I S eh i 4, BB W AN S R R LT 11
FL2 7. E AL OSPF H () ABR.

Pseudonode

O35, TR LAN BOFRIREF, D1 sl ) A st o2 — MR &, MRa
% H A R T ROBE T, DIS BRI th ¥ & RO T K &R

NET P4 szik

OST Mt —isy, iR T XM RS ID, {HEE X NSEL.

Circuit

HIlg, £ I1S-IS & RH M. NSAP HINET AAREAN UK, MHBARED . X T #%
T2 Lo LAN o, Gl 3R 4545 System ID MR 7 =5 KL 1D, Lhdn

1921. 6800. 0001. 01,

JE IR G
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DX 35 P9 B BT AT e 4% RTE B X M 2 Fh A S5 A, DA ST XA I B A2 o Level-1-2
RN XKL T v, IRAXI0ER: . AR s 4Ll s T, g T
Level-2 )2, Level-2 5t XIRIAIMHHE L. Level-1 WA OAK BIAI N, &
FEA DA AN BRI AT R B o Level-1 Billid Level-2 B Al L
X3, IF B R AR XA H R 25 B Bl B B O ) Level -2 8%

! Area 1
Level-2 area \

' A
! Area £

A LAFE T IS-TS s Al L& Level 288, SRS Level 28404 Level-1-2,

> EREOMEXER isis circuit—type 4, A LLEGZEEZ O/ Level . WIREE T
Level-1 8{# Level-2-only HJcircuit—type, | IS-IS H&Zi%EFHMN Level fj PDU.

> (EIS-ISEEHBLAAE His—type 4, FREIS-ISSHIFTIEITMLevel . A is—typett
BENEE I H Leve L IOER . B ha/RTy BB —ANIS-ISSEBIRT, i a1 R4
FAFFEIZAT TLevel -2/NIS-ISSER (BlffLevel-1-2) , HTEESEHIIis—typey
Level-1-2%A, IR COATFAIZIT Tlevel 2/T1S-1S 26l (ffLevel-1-2) , I
B SBI is—type ALevel -1 AL,

Mok gm b 7y =X

[S-IS Phibhb ARy NET, A0 A =AE0r: Xk, System ID, NSAP #xil. BKEHN

8-20 F15,

- 20 %% -

Xk 1D SysiD NSEL

-— A IE —+—67$——1?$

X hhl (X35 1D, Area ID) FrikJ@ T8 3 AN X3k, KN 1-13 715
System ID (SysID) fEHIA ARG FHE—.

NSAP FriHl (NSEL) ALk F2s, AR tAR SEL, 7E IS-1S "5 SEL A 00 FKon ik
Ho
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BRAETEIL T, 1S-TS SEHIRBCE NET Huhib. fHH] net dr4BE IS-TS S NET (Network
Entry Title, MZXSCRLFR) Mk, fEMH A4 IS-IS WHE BN Area ID Ml System
1D,
LR
IS-1S =Ff e KA.
> BEMCIRASROC LSP
FHSRAE X IR P AL R B IR S 10 3% o 4 W WiFh: Level 1 Link State PDU #lLevel 2
Link State PDU. LSP Rzt H i@ E K.
> IS-IS Hello #&3C (ITH PDU
T4 484 . Hello MRIEALIE MAC Hihl, FIskEBIHIE 'S ARG R TislT 1S-
IS.
> FASHR LSNP (f3% CSNP A1 PSNP)
CSNP FE4 /751 SR SCH T LSDB CRERRIRSEAE D [F28. 767 Rk DIS BRASE 10
FPRI%—UR CSNP #]3C, 1E s 06F i 4 v CSNP i S0 RAE AR FE 58 REE LR R IE— K
PSNP 43 F 415 # SCIRI R F T LSDB [Al 22 .
DIS %
DIS ¥ 2 vy o) BBy 45 m, ST D19 R LSP, B0 mURUAS I 445 e (R BT 1%
VR, FEARFENZ M EERR. T ML NBIA ML CHET 2 i
Non-broadcast multiple access, fAi#KNBMA) 7EAMBUEAE B— AT A, Mok
DIS 41 DIS 55 H CHBERCIRS (S B, 110 DIS WA R L5 o BT 1 1S 75 B IR 25
EE. 3% DIS (MJEA 5 OSPF AHig2s DR (MR K —FF, B MR T i A 0 I AR 256
FORE A B sc .
1S-1S 4 J&
P8 FH 1 2 BB T ST A0 5 0% R I S AR 2«
> WL kA R AN R B
> PEILEED Level UTHC.
> WL HEARAE® .
> ISR 3

5.3.2.  IS-IS M5

6 H1 H o AT

ST IS-TISskt, HAMKRAMBE (LB R b . BSih . HMm b gse) N
M. IS-TSEE R T fredistribute #74, FLUEAMEBEH (REIERE B
B EARIIS-1S, FHBEEALRE.

ffifredistributefiz &iiroute-mapZ4L, 1 LAKE 5| NSRS HH kA7 1 JE B 12 S 4k
fEE. irmetricZHnl AN 51N SMEE % S Mme tricfH .

B
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L1 R A8 2 A IR AR % R 4 1) Sl IR L2 B FH % o (HL2B% F a8 AN 2 H Bl AR il %
H, fEL2BEH#&E L, IS-ISEE B i fHdefault—information originate 4, fF
IS-TSEE AR BBk By, IRl 240 S CREARGIFATIMBERHE .

B nmetric Al distance
metric{HAEIP FIIAME BHITLVH, BIESPFIFER #N A . #AMMetricERRIE N
(3% B Y FEIROK,  SPRITHH H B ARE .
metricf =Fhstyle, ANFEHstyle BUETE FANE .
» narrow: IXJETLVHYIHFER, XF R HUETEHI0-63,
» transition: [FRFFEATLVIHFEAFTLVERER, HTECR AR, BUETEHREZ0-

63,

> wide: XRTLVAPHIFE, XN HUEERI0-16777215.
AN IS-ISSEBIAE LI 5%, metric-styleAwide. {HilIdno#RfERS, RMKE R
narrow. (metric—stylel@iTIS-ISH I Mmetric-stylemdXE)
U HmetricHERAN10, WX T isis metricar & Al MESmetricld.

ST NAMERIS-ISHH (BhEHh. EOoMKE) , Bi&metric N0, HiT
redistributefy 2 defaul t-metriciy 20 HmetricS%, 0 LMEM 5] NIS-TSH 1%
¥ H fmetricid .

IS-IS# Hiffidistance i N115. ANLFAE.

L IRNTS
IS-TS IAETHRE S 42 CAE,  DXIAAE AN B4 E -
PE YRR T e AR e R b E . SR &S IS-TSEEARLE T A FREE DGES
fith, FRICTEEESTARRE R, IXFE AT U G R S4B AIE I TS TS B I 21 75 ZIE)
IS-1S MZgH . $2 LIR30 4 B 2 7 He 1 o SCH AT K I% o
X IR A IE R B AGIE B T 5FLSP. CSNP PSNPHRST, DA A AR & #2 AL B IE (1) 1% HH 15
RPN BN TS- TS A HRE RSB E b o 7R RIER, LA 2 R 4k d5F 256 70 AH . (1)
LSP. CSNP. PSNP #f 3z rfighsT K%,
SCREPIAAUETT 20 B SCATENIMDS N 25 WA IE

5.4. BcEm4

5.4.1.  f#fe IS-IS
B E IS-TS Bl

e HEN IS-IS Be RS, fE3) IS-1S By eskf] (2 IS-IS BEERBUE, Zard FNBUE
RIP &)

FRR (config)#router is—is tag

FRR (config-router) #

KM IS-IS B e L)

FRR (config)#no router is—is tag
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Eiiipuy

SRR E

Z/OME T —ANNET Hudib2 J5, IS-IS SEfPkizirde k.

tag RKonSEBI 4. BT RGE R TRE—A 1S-1S 524, (HR B UNIET tag 35 E LB
z%c

BEE ASHL ) NET Hihk:

Cis

¥ 8 NET Hbhk

FRR(config-router) #net net-address

BUHRE

FRR(config-router)#no net net-address

ik

IS-1S B i TR

net-addresst&z: AREA ID.YYYY. YYYY. YYYY. 00, YYYY. YYYY.YYYY & System ID (6
ANFAT) , 00X RNSAPARIA (NSEL) , HO0FR/REA -

AREA ID27 KM, KEETEREI1-135275,

IS, A&y XX

I3, AR XX XXX XXXX. XXXX, XXXX. XXXX. XXXX. XXXX

R E £ NET Miudik, System ID AZUAH[E .

o
R
=
ek
>
~r

IS-1IS

3
>

wEEOMERE

FRR (config—if) #ip router isis tag

BB E

FRR(config—if) #no ip router isis tag

fik

O TR E -
tag Fon 1S-1S 92 L 7K.
WEIXZMAK RN S5 1S-1S 1Pv4 BEH M.

5. 4. 2.

IS-1S JZIRZEH#)

BC & IS-1S Sl 2k

ik

B E IS-IS SEHIER
FRR(config-router)#is—type (level-1 | level-1-2 | level-2-only)

BUHACE

FRR (config-router)#no is—type (level-1 | level-1-2 | level-2-only)

Eiiipay

IS-1S BB A N EATRCE -
level-1: #85€ 1S-1S SLHILIEIT T Level-1 JZ.
level-1-2: ¥85€ IS-IS 3[R i1 Level-1 fl Level -2 2.
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level-2-only: #85%€ IS-1IS SEZHIIEIT T Level-2 E.

B2 is—type KIZEF LI Level KBS H .

B AR
iR Fic B O | g kA
FRR(config-if) #isis circuit—type (level-1 | level-1-2 | level-2-only)
BRI E
FRR(config—if) #no isis circuit—-type (level-1 | level-1-2 | level-2-only)
A B O TR E

level-1: JERk Level-1 4%,
level-2-only: JEHL Level-2 4BJE.
level-1-2: JEf Level-1-2 ABJE.

R E T Level-18iLevel 2-onlyffjcircuit—type, MIS-ISH K%M Level f#)
PDU., 5 is—type#ilic & Alevel-18Level—2-only, IS-ISSZHlH £=kbPiZLevel T
L, MR Ti%E0, Hekikis-typeSceircuit—typetiE & HLevel PDU,

5.4.3.  IS-TS R c)

B EPR hello-interval

4 EeE#: 1 hello-interval
FRR(config-if) #isis hello—interval interval (level-1 | level-2 |)

BUHACE
FRR (config—if)#no isis hello—interval [interval (level-1 | level-2 |)]

iR BT HEITEE.

interval: KiX Hello fRICHIIEIRGINTA], FAANFD, HUETEHE 1-600, HRE{H 3.
level-1: BT Level-1 hello 3.

level-2: NHT Level-2 hello R

BB IX 24 KA He 11 o4l 3 k1% A 8] B i 8]

BRAINTEBL R IS-IS B0 M Hello holdtimefJ3e% (Efhello-multiplier) 410,
Helloff SCH Thol dtimefH %5 T 1% & Shel lo-interval [HJ3RAL, BIERIAHIHello
holdtime N30F). #hellomultiplier BCLE N4, [FIFfi%Eisis hello—interval 5,
MHello holdtime N20F).

RIGE Leve I TR M evel —HE I E

B B #2170 hello-multiplier

me ECEBH 1 hello-multiplier
FRR(config-if)#isis hello—multiplier multiplier-num (level-1 | level-2 |)
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BUBREE
FRR(config-if) #no isis hello—multiplier [multiplier-num (level-1 | level-2

D]

[

PO N AT A

multiplier-num: IFEHHE, BUETEE 2-100, GL4&{E 10,
level-1: R F Level-1 hello 3.

level-2: M F Level-2 hello 3.

Hello #3CH ) holdtime { H hello—interval {83 LLIZIREL .
KI5 level XM level —iEKE .

We . LSP [8] b I 8] f5e /ME

ik

B & LSP [ R B 18] e /IME

FRR (config-router)#lsp—gen—interval (level-1 | level-2 |) interval

BUHACE

FRR (config-router)#no lsp—gen—-interval [ (level-1 | level-2 |) intervall

iiipuy

IS-1S BE A FIEAT L E

interval: [AIRGAE, SAANFP, BUEVERE 1-120, #R&{E 30.
level-1: MATF Level-1 LSP k.

level-2: M T Level-2 LSP #R 3.

GBS BERHIRAR LSP A= i 18] 5 1H RAS LSP A= i B 8] F) 57N ) B
RIEE level KR level —EKE .

i & LSP

13 ] B

e

ikee

B B LSP FilTIe] R

FRR (config-router) #lsp-refresh—interval (level-1 | level-2 |) interval

BUHECE

FRR(config-router) #no lsp—refresh—interval [(level-1 | level-2 |) intervall

[

IS-1S it 2 AT A& -

interval: LSP RrEIF&{E, AN,
level-1: RiHF Level-1 LSP 3.
level-2: R F Level-2 LSP i 3.
AT ARUE AN 287 B RT DAY BB LSP, 2 ] BAVE K M RTLSP A= s K — X,
S B RILSP R T IA] b o I8 I SX A AL, RT DA A X3 b AL SP RE % DR 5 47 7]
W

1sp—refresh—interval Z0/NT max—1sp—lifetime (LSP A ZLf[E])D

RIGTE Llevel FRmMIA level —HEIE

HUE YEFE 1-65235, 544 {8 900.
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W & LSP A5 24 [a]

ik

BB LSP &A% A

FRR(config-router) #max—1sp-lifetime (level-1 | level-2 |) value

BUHECE

FRR (config—router)#no max-1sp—lifetime [(level-1 | level-2 |) valuel

Eiiipay

IS-1S BB A N ATRCE -

value: LSP AEAFBS I KA. AP, HUE TS 1-65535, HRAE{H 1200.
level-1: N HTF Level-1 LSP #R3C.

level-2: M HTF Level-2 LSP R .

FELSPHA — /M NLSP A RUN ], i & AR RS HILSPI, 2 7RI I 5 )t

LSPIA s KA RN [A] . ISP H B AR IS, e BEE I TR] A A2 A AN T st /S,
RACBN—ASBILSP 5 WIHILSP o B g, Wk — B B ST ILSP, T BELSP
A R TR 200 S5, B2 ERE IR B IRAE60FD, W BEAE6OFD A I I W 21 5 1)
LSP, J84 BELSP U ALSDB H 48 M B o 368 3o 3 A AR AL A T A A B DX o RO LS P RE S £
FEBORT AP o

max—1sp-lifetime 2 KT lsp-refresh-interval.

e & LSP 4R 3C R/

%

BeE LSP #H3CK/B
FRR(config—router) #lsp—mtu M7TU

BUEECE
FRR(config—router) #no lsp—mtu [#/7U]

IS-TS B B N AT lC B .
MTU: LSP R K718, BUEYEE N 128-4352, A 1E 1497,

AE RSP LSP 4R ST U R LSP MTU fFR I, i iy 20l LASE R LSP MTU BBk .

Jic B 2 11 CSNP [d] [

ik

Ed B4 O CSNP AIfR

FRR(config-if)# isis csnp—interval interval (level-1 | level-2 |)

BUHACE

FRR(config—if) #no isis csnp—interval [interval (level-1 | level-2 |)]

ik

IR T HITEE .

interval: CSNP 4RSCRIEMIIBRESE], LA NEfr, HUEVERE 1-600, #E1H 10.
level-1: NATF Level-1 CSNP 3.

level-2: NHTF Level-2 CSNP 3.
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CSNP {352 DIS £ AL 2% 1 IR [R] 2D Bk B IR 25800 2 T 7 B R IE RS, 22—
ol S S OIS o BEELIR A% A & R AR CSNP 4R 3T I 1A 18] B I 18]

T B 42 11 PSNP [A] b

A Fic &8 1 PSPN [H] k@
FRR(config-if) # isis psnp—interval interval (level-1 | level-2 |)

BUHECE

FRR(config—if) #no isis psnp—interval [interval (level-1 | level-2 |)]

iR PO TR E -

interval: PSNP R CAREMITIRRIT[A], DARPRERA, HUEVEHE 1-120, SRE1{E 2.
level-1: MHF Level-1 PSNP #30.

level—-2: MNFT Level-2 PSNP #30.

PSNP R SCAE A 3 ARG b R I6 F DARRAA LSP, fEJ 4% i PSNP, JH ki K LSP.

5.4.4.  EEH A S BRAE B H

¢ AT

[ie Fic B B% e B A A

FRR (config-router) #redistribute ipv4 (static|connect|kernel|ospf|rip|bgp)
(level-1 | level-2) (metric metric | route—map RM NAME | )

BEREE
FRR(config—router) #no redistribute ipv4
(static|connect |kernel |ospf|rip|bgp)

ik IS-1S B s R REAT AL

BT Zar A, BRI LB E SN IS-IS ¥, FR X AR hid 5 45 1S-1S 46
JE, S B R CE ) LSP #) IP External Reachability Information TLV Hf,
static: HFAEGH.

connect: HEIEFEH, FF)3 OSPF HIME:, 2xHZIEAN connect B H S A OSPF Wi .
kernel: WA%EEH, fR 3 CLT AHCE CLI, 7E FRR CLI & {EN kernel FfeH. ANE:
WA [A] ) P

ospf: OSPF B i) EH

rip:RIP W% B

bgp: BGP PR3 i

metric metric: WIESHL, WEANMTMHHM metric, HUE JEFEERSLHI metric—
style 5%, narrow B transition NN HEUEH YL 0-63, wide X N HUE YE [ 0-
16777215, #ARIEIZSH, metric N 0.

route-map RI NAME: TTIEZH, SRHREE AL, X0 A i % b SE it nE sles 240z
%K. ATPMEM metric DAL HIA tag.
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R B

ik

FABRE B H
FRR(config-router) # default—information originate ipv4 (level-1 | level-
2) [always] (metric metric | route—map RN NAME | )

BUEREE
FRR(config-router)#no default—information originate ipv4d (level-1 |
level-2)

Eiiipay

IS-TS % A Nt T lc .

WL FE alvays 28, SIS SEBIAE R EAAEGRE K, #2 w46 i — 2k A
R EE . (FRASHLEE H I A BRI E S, ERIA R A A B, WL
Fl show isis database detail W% IS-1S FEMCIRSEIEE . 1S-T1S HIAR R @ IL AT
show ip route 4, W LLEFIEEAFIERRE B H .

metric metric: WIEZHL, T HREINBERE B metric, HUHE T R SL4H)
metric-style 3%, narrow B transition %N EU{E VG E 0-63, wide Xt EU(HE YL H
0-16777215. #H ARG EZSH, SMEBHRE R LI metric A 0.

route—map RN NAME: VWIEZH(, SCHKHEHHE], XFAMTHAE Bt St i s 2 40E
Mo MTLME metric LA BEHII tag.

5.

4.5.

NI

i

B2 HAGE
é\

Ao B8 AE
FRR (config—if)#isis password (clear | md5) AUTH KEY

BUEBCE
FRR(config-if) #no isis password [ (clear | md5) AUTH KEY ]

B N AR E .

IS-IS HIMERE R 53 HEC BAISE &, 4 E W SN, YAIERT) #e ) i Sk
iE, WO MD5 BEART, YUFEEECEI# ) MD5 JAGE. H RS 4Am0 B i e SRR, RS
] B A7 AE

M BREC B R, SRR CAESRH CEfRNIE) « MIBRES AUTH KEV &R &S5,

X IINAIE

Ly

Pic B XA IE
FRR (config-router) #area—password (clear | md5) AUTH KEY

BUHAECE
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FRR (config-router) #no area—password [ (clear | md5) AU7H KEV ]
ik IS-1S Pt N AT E
IS-TS BFMER A S AR B AL &, GBCE SO AR, DIEBI D)4 2B S0
iE, BiE MD5 ZEHR, IFAR )R] MD5 AUE. H PR B B AR B, ANBE
A 7 AE o
LRI E R, FORKIRVGESHA (EFNIE) « MERE AUTH KEY & FTiESH
B P HEOAE
iR Fic B B I
FRR (config-router) #domain—-password (clear | mdb) AUTH KEY
BUERLE
FRR(config-router) #no domain-password [ (clear | mdb) AUTH KEV ]
ik IS-1S B U N HEATHCE
1S-1S HIMIEME R S E AR B MG S, MURCE SO AR, AER ) #2830
iE, BE MD5 Z54HI, AR D) # 2 MD5 AGE. H R4 B AR RR A, ARRE
[ A7 LE
LBRECE R, ROREE RIBOIESCH (BFINIE) « BRI AUTH KEY 2Pk Z4 .
5.4.6.  EHIZH

B BB metric-style

me B B 245 B metric—style
FRR(config-router) #metric-style ( narrow | transition | wide )
BUERE
FRR (config-router) #no metric—style

ik IS-1S P e AT E

metric =Fhstyle, AEMstyle B EAE.

narrow: IXSETLVHIIHFER, XF M HUETERI0-63.

transition: [FAIHEATLVIEAEATLVERE, BT 20 FFIHAE R, BUETEH 1 20-63.
wide: IXAZTLVEIHAE, X NHUETERI0-16777215.

— AN TS-TSSEAG W 48 37 I %, metric—stylewide . (3B I no B AERT, K E Flnarrow.

B EEREOK metric
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3
et

R E O K metric
FRR(config-if) #isis metric METRIC (level-1 | level-2 | )

EHBCE
FRR (config—if) #no isis metric [METRIC (level-1 | level-2 | )]

OB #ATRCE -

METRIC: HUE G B BE 6 M 52 1) metric—style B 7%, narrow B{3 transition XM EL
HYEE 0-63, wide XfRIHUE T 0-16777215, ERIAMA 10.

level-1: FRMHAHT Level-1 HIESH .
level-2: TN T Level-2 HIEH .
FikFE level: TonlEIR N T Level—1 F Level—2 % H -

P B & s 2%

iises

BB &R AR
FRR(config-if)#isis priority PRIORITY (level-1 | level-2 | )

BUERLE
FRR(config-if) #no isis priority [PRIORITY (level-1 | level-2 | ) ]

iiipuy

OB AT RCE .

Tt B I A AR T B & i He 1l ol H Priority value. {KHIPriority valuebt =
Priority value?EDISiEZS AL K.

PRIORITY: HUEVEME 0-127, Ht4{H 64.
level-1: TRMAEHA N T Level -1 HDIS 25,

level-2: FRMALAUN T Level -2 ) DIS k25,
ARiEHE level: RRPLIEHK RIS BT Level-1 Al Level-2 [ DIS ik %5,

Hc B sh %

AN
i

e B #izhiE O

FRR(config—if)#isis passive—interface

BUHECE

FRR(config—if) #no isis passive—interface

ik

OB #ATECE -

W OASAS 1S-1S #oiiok, BIANTERE B O B3 1S-1S ARBf&E, (HiZ8 DX
B 1P Hhbks it HAh Bz Dz vt 2.
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5.5. HCE ZE=H

FH CUATJE M) VLAN AT SVI ¥ TP bkt FRrzR:  (BrA % e s & DAL e o)
A : GE 0/1 VLANIO 192.168.1.1/24
GE 0/2 VLAN20 192.168.2.1/24
B : GE 0/1 VLAN40 192.168.4.1/24
GE 0/2 VLAN30 192.168.3.1/24
C : GE 0/1 VLAN30 192.168.3.2/24
GE 0/2 VLAN20 192. 168. 2. 2/24
AFIB N Level-1, C N Level1-2.
A-C R4 X 15, 00. 0001, B-C £l [X 1% 00. 0002,
A H1Z&4E 1D 24 0000. 0000. 0001 o
B #I &4t 1D 24 0000. 0000. 0002

C &4t 1D 24 0000. 0000. 0003 .

B CEMRHERSA

> FCLI: MACE#0 VLAN, FcE xR SVI [y IP Hhhk.
SWITCH (config) #vlan 10, 20
SWITCH (config) #interface gi 0/1
SWITCH (config—if)#switch access vlan 10
SWITCH (config—if)#exit
SWITCH (config) #interface gi 0/2
SWITCH (config—if)#switch access vlan 20
SWITCH (config—if)#exit
SWITCH (config) #int VlanlO
SWITCH (config-if)#ip address 192.168.1.1/24
SWITCH (config—if)#exit
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SWITCH (config) #int Vl1an20
SWITCH (config-if)#ip address 192.168.2.1/24
» FRR CLI:
< Ja3h IS-IS S test.
& WELH test K nets
> WHE test SHIZITLE Level -1,
<> HEET test BT V1an20,
> EMTHEIER .
FRR#configure terminal
FRR (config)#router isis test
FRR (config-router) #net 00.0001.0000. 0000. 0001. 00
FRR (config-router) #is—type level-1
FRR (config-router) #iredistribute ipv4 connected level-1 metric 44
FRR (config-router) #exit

FRR (config)#int Vlan20
FRR (config—if) #ip router isis test

B EERKRE B
> FECLI: BCEHEN VLAN, FECEXRSVI [ TP il (4515
» FRR CLI:
< Ja3) IS-1S 524 test.
<> WHELH test B nets
< WHE test LHNZITLE Level -1,
> EEET test SEHIEH V1an30.
> HEAMEIERH.
FRR#tconfigure terminal
FRR (config) #router isis test
FRR (config-router) #net 00. 0002. 0000. 0000. 0002. 00
FRR (config-router) #is—type level-1
FRR (config—router) #iredistribute ipv4 connected level-1 metric 33
FRR (config-router) ttexit

FRR (config)#int V1an30
FRR (config—if) #ip router isis test

m o E R C
>  ECLI: BCEFEMN VLAN, FCEXSRLSVI [ IP Mk, (4408)
» FRR CLI:
< JAEB) IS-TS 524 testo
<> BEESEH test MBS neto
& WHE test SEHIIBITIE Level -1-2.
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< MEBET test SZFAIEZ D V1an20 1 V1an30.

FRR#configure terminal

FRR (config)#router isis test

FRR (config-router) #net 00. 0001.0000. 0000. 0003. 00
FRR (config-router) #net 00. 0002. 0000. 0000. 0003. 00
FRR (config-router) #is—type level-1-2

FRR (config-router) ttexit

FRR (config)#int Vlan20

FRR(config—if)#ip router isis test

FRR (config—if)#int V1an30

FRR (config—if) #ip router isis test

B i ENR

>

PGS A (%£3]1F 192, 168.3.0/24, 192.168.4.0/24)
FRR#show ip route isis
Codes: K — kernel route, C — connected, S — static, R — RIP,
0 — OSPF, T - IS-IS, B — BGP, E — EIGRP, N — NHRP,
T - Table, v — VWNC, V - VNC-Direct, A — Babel, D — SHARP,
F — PBR,
>

— selected route, * — FIB route

I>* 192.168. 3. 0/24 [115/20] via 192.168. 2.2, V1an20, 00:45:03
I>% 192.168. 4. 0/24 [115/53] via 192.168. 2. 2, V1an20, 00:45:29
PR B: (% 2]%) 192.168.1.0/24, 192.168.2.0/24)
FRR#show ip route isis
Codes: K - kernel route, C — connected, S — static, R — RIP,
0 — OSPF, T - IS-IS, B - BGP, E — EIGRP, N — NHRP,
T — Table, v — VWNC, V — VNC-Direct, A — Babel, D — SHARP,
F - PBR,
>

— selected route, * — FIB route

I>*% 192.168.1.0/24 [115/64] via 192.168. 3.2, V1an30, 00:45:27
I>* 192.168.2.0/24 [115/20] via 192.168. 3.2, Vl1an30, 00:45:05
PR C: (%23 192.168.1.0/24, 192.168.4.0/24)
FRR#tshow ip route isis
Codes: K — kernel route, C — connected, S — static, R — RIP,
0 — OSPF, I - IS-IS, B — BGP, E — EIGRP, N — NHRP,
T - Table, v = VNC, V — VNC-Direct, A — Babel, D — SHARP,
F — PBR,
>

— selected route, * — FIB route

I>* 192.168.1.0/24 [120/54] via 192.168. 2.1, Vl1an20, 00:45:05
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I>* 192.168. 4. 0/24 [120/43] via 192. 168. 3.1, Vlan30, 00:45:03

5.6. B
B HEHRHERERE
Z0L,2.5.2 “BREHET” ST,

B &E IS-ISAE
FRR# show isis neighbor

Area 1:
System Id Interface L State Holdtime SNPA
SWITCH Vlan2 1 Up 30 0022. 3300. 0710
SWITCH Vlan2 2 Up 30 0022. 3300. 0710
FRR# show isis neighbor 0000.0000. 0001
Area 1:
SWITCH

Interface: Vlan2, Level: 1, State: Up, Expires in 29s
Adjacency flaps: 1, Last: 1d19h39ml19s ago
Circuit type: L1L2, Speaks: IPv4
SNPA: 0022.3300. 0710, LAN id: 0000.0000. 0002. 09
LAN Priority: 64, is not DIS, DIS flaps: 1, Last: 1d19h39ml18s ago
Area Address (es):
00. 0000
IPv4 Address (es) :
192. 168. 2. 1

SWITCH
Interface: Vlan2, Level: 2, State: Up, Expires in 29s

Adjacency flaps: 1, Last: 1d19h39ml19s ago
Circuit type: L1L2, Speaks: IPv4
SNPA: 0022. 3300. 0710, LAN id: 0000.0000. 0002. 09
LAN Priority: 64, is not DIS, DIS flaps: 1, Last: 1d19h39ml8s ago
Area Address (es):
00. 0000
IPv4 Address (es) :
192. 168. 2. 1

FRR# show isis neighbor detail
Area 1:
SWITCH
Interface: Vlan2, Level: 1, State: Up, Expires in 30s
Adjacency flaps: 1, Last: 1d19h39m26s ago
Circuit type: L1L2, Speaks: IPv4
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SNPA: 0022. 3300. 0710, LAN id: 0000.0000. 0002. 09
LAN Priority: 64, is not DIS, DIS flaps: 1, Last: 1d19h39m25s ago
Area Address (es) :
00. 0000
IPv4 Address (es) :
192. 168. 2. 1

SWITCH
Interface: Vlan2, Level: 2, State: Up, Expires in 30s
Adjacency flaps: 1, Last: 1d19h39m26s ago
Circuit type: L1L2, Speaks: IPv4
SNPA: 0022. 3300. 0710, LAN id: 0000.0000. 0002. 09
LAN Priority: 64, is not DIS, DIS flaps: 1, Last: 1d19h39m25s ago
Area Address (es):
00. 0000
IPv4 Address (es) :
192. 168. 2. 1

A 1S-1S #E L

FRR# show isis interface

Area 1:
Interface CircId State Type Level
Vlan2 0x9 Up lan L1L2

FRR# show isis interface Vlan2
Area 1:

Interface: Vlan2, State: Up, Active, Circuit Id: 0x9
Type: lan, Level: L1L2, SNPA: 00aa.bb09. 2616
Level-1 Information:

Metric: 10, Active neighbors: 1
Hello interval: 3, Holddown count: 10 (pad)
CNSP interval: 10, PSNP interval: 2
LAN Priority: 64, is DIS
Level-2 Information:
Metric: 10, Active neighbors: 1
Hello interval: 3, Holddown count: 10 (pad)
CNSP interval: 10, PSNP interval: 2
LAN Priority: 64, is DIS
IP Prefix(es):
192. 168. 2. 2/24
IPv6 Link-Locals:
fe80::2aa:bbff:fe09:2616/64

FRR# show isis interface detail
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Area 1:

Interface: Vlan2, State: Up, Active, Circuit Id: 0x9
Type: lan, Level: L1L2, SNPA: 00aa.bb09. 2616
Level-1 Information:

Metric: 10, Active neighbors: 1
Hello interval: 3, Holddown count: 10 (pad)
CNSP interval: 10, PSNP interval: 2
LAN Priority: 64, is DIS
Level-2 Information:
Metric: 10, Active neighbors: 1
Hello interval: 3, Holddown count: 10 (pad)
CNSP interval: 10, PSNP interval: 2
LAN Priority: 64, is DIS
IP Prefix(es):
192. 168. 2. 2/24
IPv6 Link-Locals:
fe80: :2aa:bbff: fe09:2616/64

BE 1S-1S R EE

FRR# show isis summary

Process Id i1
System Id : 0000. 0000. 0002
Up time 1 2d22h55m ago
Number of areas : 1
Area 1:

Net: 00. 0000. 0000. 0000. 0002. 00

Level-1:

SPF:
minimum interval : 1

IPv4 route computation:
last run elapsed : 00:04:10 ago
last run duration : 231 usec
run count : 667
IPv6 route computation:
last run elapsed : 3d17h51m ago

last run duration : 0 usec

run count : 0
Level-2:
SPF:
minimum interval : 1

IPv4 route computation:
last run elapsed : 00:04:23 ago

last run duration : 215 usec
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run count : 663

IPv6 route computation:
last run elapsed : 3d17h51m ago
last run duration : 0 usec

run count : 0

BE 1S-1S Hodh
FRR# show isis database

Area 1:
IS-IS Level-1 link-state database:
LSP ID PduLen SegNumber  Chksum Holdtime
SWITCH. 00—-00 84  0x000000b9 0xd053 806
OLT. 00-00 * 92  0x00000115 0x2a84 1016
OLT. 09-00 * 51  0x000000b7 0xd636 887

3 LSPs

IS-IS Level-2 link—state database:

LSP ID PduLen SegNumber  Chksum Holdtime
SWITCH. 00-00 79  0x000000b8 0x92b6 769
OLT. 00-00 * 76  0x00000113 0x5b51 935
OLT. 09-00 * 51  0x000000b7 0xd832 984

3 LSPs

FRR# show isis database SWITCH. 00-00
Area 1:

IS-IS Level-1 link-state database:

LSP ID PduLen SegNumber  Chksum Holdtime
SWITCH. 00-00 84  0x000000b9 0xd053 803
IS-IS Level-2 link-state database:
LSP ID PduLen SegNumber  Chksum Holdtime
SWITCH. 00-00 79  0x000000b8 0x92b6 766
FRR# show isis database

lcr>

WORD LSP ID

detail Detailed information
FRR# show isis database detail
<cr>
WORD LSP ID
FRR# show isis database detail
Area 1:
IS-IS Level-1 link-state database:
LSP ID PduLen SegNumber  Chksum Holdtime
SWITCH. 00-00 84  0x000000b9 0xd053 788

ATT/P/OL
0/0/0
0/0/0
0/0/0

ATT/P/0L
0/0/0
0/0/0
0/0/0

ATT/P/0L
0/0/0

ATT/P/0L
0/0/0

ATT/P/OL
0/0/0
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Protocols Supported: IPv4
Area Address: 00.0000
Hostname: SWITCH

TE Router ID: 192. 168. 2. 1

Extended Reachability: 0000. 0000.0002. 09 (Metric:

IPv4 Interface Address: 192.168. 2.1

Extended IP Reachability: 192. 168.2.0/24 (Metric:

Extended IP Reachability: 0.0.0.0/0 (Metric: 33)

OLT. 00-00 * 92  0x00000115 0x2a84

Protocols Supported: IPv4
Area Address: 00.0000
Hostname: OLT

TE Router ID: 192. 168. 100. 50

Extended Reachability: 0000. 0000.0002. 09 (Metric:

IPv4 Interface Address: 192. 168. 100. 50

Extended IP Reachability: 192. 168.2.0/24 (Metric:
Extended IP Reachability: 192. 168.2.0/24 (Metric:

10)

10)

10)

10)
66)

998

Extended IP Reachability: 192. 168. 100.0/24 (Metric: 66)

OLT. 09-00 * 51  0x000000b7 0xd636
Extended Reachability: 0000. 0000.0002. 00 (Metric:
Extended Reachability: 0000. 0000.0001.00 (Metric:

3 LSPs

IS-IS Level-2 link-state database:
LSP ID PduLen SegNumber  Chksum
SWITCH. 00-00 79  0x000000b8 0x92b6

Protocols Supported: IPv4
Area Address: 00.0000
Hostname: SWITCH

TE Router ID: 192.168. 2.1

Extended Reachability: 0000.0000.0002. 09 (Metric:

IPv4 Interface Address: 192. 168. 2.1

Extended IP Reachability: 192. 168.2.0/24 (Metric:

OLT. 00-00 * 76 0x00000113 0x5b51

Protocols Supported: IPv4
Area Address: 00.0000
Hostname: OLT

TE Router ID: 192. 168. 100. 50

0)
0)

Holdtime

10)

10)

869

751

917

0/0/0

0/0/0

ATT/P/OL
0/0/0

0/0/0
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Extended Reachability: 0000.0000.0002. 09 (Metric: 10)
IPv4 Interface Address: 192. 168. 100. 50
Extended IP Reachability: 192. 168.2.0/24 (Metric: 10)

OLT. 09-00 * 51  0x000000b7 0xd832 966 0/0/0
Extended Reachability: 0000.0000.0002. 00 (Metric: 0)
Extended Reachability: 0000.0000.0001.00 (Metric: 0)

3 LSPs

FRR# show isis database detail SWITCH. 00—00

Area 1:

IS-IS Level-1 link-state database:

LSP 1D PduLen SegNumber Chksum Holdtime ATT/P/OL
SWITCH. 00-00 84  0x000000b9 0xd053 780 0/0/0

Protocols Supported: IPv4

Area Address: 00.0000

Hostname: SWITCH

TE Router ID: 192. 168. 2. 1

Extended Reachability: 0000. 0000.0002. 09 (Metric: 10)
IPv4 Interface Address: 192. 168. 2. 1

Extended IP Reachability: 192. 168.2.0/24 (Metric: 10)
Extended IP Reachability: 0.0.0.0/0 (Metric: 33)

IS-IS Level-2 link-state database:
LSP ID PduLen SegNumber  Chksum Holdtime ATT/P/OL
SWITCH. 00—-00 79  0x000000b8 0x92b6 743 0/0/0
Protocols Supported: IPv4
Area Address: 00.0000
Hostname: SWITCH
TE Router ID: 192.168. 2. 1
Extended Reachability: 0000.0000.0002.09 (Metric: 10)
IPv4 Interface Address: 192.168. 2. 1
Extended IP Reachability: 192. 168.2.0/24 (Metric: 10)

5.7. iEkrm4

W JHRRAHE IS-IS AL
clear isis neighbor

B 3T System ID VERR IS-IS A8 )&
clear isis neighbor SYS ID
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6. Ac & BGP
6.1. MLk

BGP (Border Gateway Protocol, iHFMIIKEHM) &—FA[E AS (Autonomous Systems,
Y6 RG) (Mt 2% 2 A1 EAT I8 A5 R AMEE I DG P (Exterior Gateway Protocol, EGP),
BEINRERTEAF K AS Z B A& T IAME B, FIE Bl E G AL R BR 5 A 5

BGP i TCP WIrS/E AALS MY, it TCP Pl i AT SEAL S ML (RAIE BGP &5l Stk
IE4T BGP W[ Router (B& H11% %) #RN BGP Speaker, 337 7 BGP £x1F %3 (BGP Session) [#] BGP
Speakers 2 [E1 4 FR{E BGP %4544 (BGP Peers) »

BGP Speaker 2 )% 37X 2544 (4 A5 W Fh - IBGP (Internal BGP) #1 EBGP (External BGP) .

B IBGP JRFE7EAH[E AS ST BGP iEHE, SE Rk thfs BAEA AS NI .
B EBGP ZIE7EAIE AS Z (B BGP 3EH:, SERANE AS 22 (A1 8%t B AT #e

6.2. SN H]

SN sk
AS P L BGP WM SEIES AS d A Hh s 5
AS I H S S £ AS S B SR 4, JBb BGP IR AR

6.2.1.  AS PSR HiE S

7E AS $2 18], it BGP Wil SEHL did 15 S 4Ed .

LR BB, R1 A AS 65536 ML Z K% . R2. R3 N AS 65537 HIMRILZ . R4 N
AS 65538 [ 4510 2 e 4% o it BGP WhiSUKE AS 65536 (% B, 33 AS 65537 J54535%] AS 65538,
R1 5 R2 [A] 7 EBGP A JH G R, SLELES AS S i il 2 .
R2 5 R3 Z[m)% 57 IBGP 4RJE R F&, SEHL AS SN B HiE S .
Internet M4% N #0247 OSPF B HI P, 2L R2 5 R3 Z [RINZE AT 1A .
R3 5 R4 Z [H] % 57 EBGP 4RJE R &, SCILES AS s i@ s .

AS 65536 AS 65537 AS 65538
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6.2.2.  AS RN M &5

% BGP % | i@ 5 R U, S8 500 IBGP 4R J& 5~ 3 B A2 F il & 45~ —A IBGP 4B fE .
Rl LETE [F]— AS 3RS, ZERIZAT BGP Pl (e & s Bl 47 H: (B Full-Mesh) o 24 AS N3
) BGP W2 W), SEEN AT HE 2 45 N 44 5B 35 SRR R X, eIy mT DA 3 % p s S A i)

PAUN B9, i 52 el S S o R1~R4 2 RR 2[RV BGP 4 72432 ] it

B RI~R4 455 RR @57 IBGP A )=,
B RR ACE R1~R4 98K i RS

R

P

@

o)
P i)

6.3. TIREVEMA
BGP W& HIRANA 4. BGP—4 AE AN MBI, A& 3ak 0] #% B B i ) 3 s2 b i« BGP-4 7E RFC
1771 ¥4, 7F RFC 4271 $¥r. JF7E RFC 2858 d1[n) BGP—4 ¥siN T 2 Wil .

—~ AS (Autonomous Systems, HVA RS &l —NEEZANMNEEEFBITH—1EE A 1P
R SR IEREZE,, B AT R A A [R] ELIR W7 P 2% bR SR o B AS #05 — A 5 H R IIAR RS, FR A ASN.
ASN HI A3 %or, JEEIM 1 %) 65535. AS 5 64512 F 65535 # 2 L NEH AS 5. LHIAS 5
A AE4EK Internet R A ASN J& BGP AR E R —.

BGP & —FhEE BS e S BB, FIFH AS-Path HEZE Sy BGP H24LHH 85 4% & B 8 RN ER B AS I

6.3.1.  BGP FLAKEZ:

W BGP A& (BGP %4544
BGP SBJE I Fac &€, @ERR R AEPIF: IBGP (Internal BGP) A
EBGP (External BGP). il BGP Peer FT7EM¥] AS FIZS BGP Speaker FTE AS K3 BGP
Speakers Z [AJ@SL M FEEAR . @ H, @57 EBGP #4521 BGP Speakers Z [ {EA)HE
FEEEAE, WS IBGP LMK BGP Speakers R LATE AS P4 [FATfA[Hh )y


https://tools.ietf.org/html/rfc1771.html
https://tools.ietf.org/html/rfc1771.html
https://tools.ietf.org/html/rfc4271.html
https://tools.ietf.org/html/rfc2858.html
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BGP Speaker 2xFZfj[H F J 485 (1] BGP X 454K 2 TCP #EHE K, TCP IR 5422 .
BGP PSR SCHh i 28, Wi —BUS BGP ABJE SR Rt T @ oL
> JSLTCP M
BGP Speaker 4> F:#[nI48 5 &S TCP ERAFR, HIM IP #h@&H F fia e Xt 5544 1P Hh
ik, % HS[EE S 179, BGP Speaker [RII Sl A3 TCP 3EHR I 179 i %5, DA
ek B xS AR R EE R 3K
> IR &I S
TCP LRI JG, BGP Speaker 4 FLAHAZ H. OPEN R 3C, P BGP &S 4. Wi
B SO
<% Version: BGP PMYIRA S, HATUSKE Version 4.
S ABEAS 5 WEALEN AS SR E 5AMIRE M, A—BeiHgE R,
< Holdtime: Wi BGP MEHEHGIS (I IFIIAIRG, BREE N 180 #b.
& ABJERETT: PhEARESCRER SRR R AE S, andbhERE. B R ShASEE
> HERAERR
BGP Speaker 2 [A] & {4 b 3% Keepalive WE . W1 Holdtime HNHE A W%
BGP 4% & K H (MHT (¥ Keepalive 030, NWRAAHIZASEARE, HWiFH4BJE TCP %,
SANEHIT R . BGP Ki% Keepalive PRI a] (] B AR J5 (1 Holetime =742 —,
R 60 T
X SR
S A 2F P T IE I Aol S 2L ¥ i % AR B[R] 1 SE RS R B i R . TR, X
TR R X S AR 2L ) R A R B R R 1% TR et A, FLC R G R A A AR IR S
BB TR A S . R SR X SR A L DGR ) T X SR AR B A S8 T BRI S 4k
H, HHHETER.
% B R S
M5 BGP % fal 75 R, R —A> AS WHIFTA BGP Speaker K £ 37 4 4% K & (BGP
Speaker B AR R) o 24 AS PIIKI BGP Speaker 3%, 3N BGP Speaker [
PRUETTRY, (RISt 25 0 4 5 B A 0 T G AT 25 1 AR BRI AR5, FRAIC T I 9 e bk
o B ER S AR — Rl D IR RGN TBGP W AR I (R AR AS
BEED
¥— & BGP Speaker BE NI U3, FORA BIR RGN IBGP XA AFK: &
P AR P e 76 AS N SEILEE RO 2%, HAUU R
> FCEM RS, RIS, B i RO P R AN B S A
N sty  [A)KE ST TR R o — AN P I E S S 88 1) 2 i A L 2% [ 7 0 1) HLA
BGP Speakers B/ #EHEK R .
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> (EAS A, dER RN IBGP X AEA L (B A EEROC R, X B AER P 5 Y IBGP

X EE ARG AR JUR S 5L -

S T AEEA AN SO T

S BEAIES B SR R AR AN 2 5 B B SO R T REIR BGP Speaker (G 1X % BGP

Speaker NSRRI RAFEETIAE) |

TP P B SR AN AR (1 2 B R T
S EH 2 S AR U3 — 2 B o (R AR SR U 2 R
» M EBGP Speaker Ut EI (B HIEEHT, A4 Ak gn A 2 5 s A2 7 di
> NP i USRI R L R, R IR B A B P S A P A i
> M IBGP AE7% i e B (28 B SE R, K Ik gh LA & i o
IR ALE — TS G 7 X FREH F . AT LTS i1 AT 709 Router D 7
R HF e K THNILR B PP A i B TS R a5 AL gs R, i
FSTHLERE 1D, LU —TNES 17 AT 75 7T LRI T8 P BN 17 ST 75 156 1 F
T T TE A HYER 1 AT 2 (9 5 77 i Z AN i BIE T IE IR, R R a5 4 IR 25/ i &
IS o (HA2, IR 55 2 [ L T THEREFF, A LIRS 1 R #% 5
I I D) BE -
AS KR
AS BRI 57 —Fhk /D 6 R G0N TBGP o SR I B 1 5 12
B—MEBRGNINEANTHR RS, il RE— R —ECE ID (BB AS 5) %
KT HIR REHR— B MBCREANTR G, AR IAR—AS, HAFE
AR AS SRS, EECHNEE, T EIA RGN BGP Speakers Z [A{J5AR 457 58 4
IBGP X454k, T H IR RS BGP Speaker 2 [HJEE . EBGP 4. BARTE T HIA RS
1 BGP Speakers Z [N )& EBGP i&4%, (HASHAE S, XFF NEXT HOP. MED EAJ
LOCAL_PREF %% 1% @ PEA5 BAIIRIRFFAAL o

6.3.2. BGP{EZEAXH

[F] BGP A AS 17 2% 45 &,

BGP ANBE H BRI/ 2 2 ATk s, b ZiURE A HE AS (AT ik M 2445 BE N BGP. T J=, BGP

A REK X L BR AR A)E .

A WA ARSI BGP VEAARHE AS 2845 E .

> FHEASIE: K eEE N AN E BEN BCP.  (REM IR AR ATEN
BGP % Hi)
% B BTN B BGP AURTHE SRS, TEAZ OB R P A TE X — 25 BRI R AT LA
& IGP. B e S .

> BCEMHE A o TGP PR ATk W 4545 5 H 4 A LA BGP . IGP B AT LA
OSPF, RIP 5 IS-IS.
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BGP %o &4k 8] () % BH 32 H.
BGP ELAF KM Bk A FE shfE, ] LLE TN E BGP W44 (1) 1% H A8 TSR IE, 280 I iZon) &%
AR AL 14D R[] 2% Fo 25 A3 15 1) 4% 1

>

WL AT 1 B B R

BAATEDL T, BGP WA & 58 B Y o 81 neighbor xxx default-originate fiy4

[6] 4 T 0 S5 A T B I

P B X4 4A Next—Hop-Sel f

A TEOLT, BGP [i] IBGP <% & i 15 i i i ANl e i 1~ — Bk, /) EBGP <18 f it i i 1

i~ —Bk 15 B N A BGP Speaker. {#ifH neighbor xxx next-hop-self fiy4HLE #fH

SE BGP X 54453 R B EH I K % A5 S N — Bk B A BGP speaker.  (FZEEFXT

IBGP 4BJE)

P B 44K Remove—Private—AS

ERAEGL T, BGP [l S 448 1 i 15 S A IR AS-PATH J& P -H AL AS. 1

neighbor xxx remove-private-as &Mt EH EBGP Xf &84 ) K i Hi {5 SIS MR AS

AR B D IR AS 5. 1% oA TBGP ARE L E .

W B XA Send-Communi ty

BB TEBL R, BGP [ S5 (Al 1 i b (5 R AN R % @ . neighbor xxx

send-communi ty ¥4 AC B O VF#ATE & BCP X &4 &1k HA JE 1 .

BT R Maximum—Prefix

BRAETEIL T, BGP ARBR I M S iAW 1% 15 B2 H o i/ neighbor xxx

maximum-prefix #iy4 PRI TG E BGP X e i1 26 i 45 B 25 H

Be & BGP <% it i id g

SRAATEBLT, BCP SBJE AT EAET I SE AN, R RS &0 88 5 i BT 5V % H A5 2

BGP 32 ¢ % Fh )5 2 B A0 JE (1) i e 90 S s -

< neighbor xxx distribute-list (ac/ id|acl name) (in|out) it ACL SZBLAE
J& N T5 161/ H 77 18] 1 B E O

<% neighbor xxx filter-list as path name (in|out) @it AS-PATH %15 S Hl4R
JE T3 101/ H 75 18] R B E 3

< neighbor xxx prefix-list pl name (in|out) BidHuhtFl %512 LA E AN T7
[7] / HH 75 ) £ 2 pl ik 9

<% neighbor xxx route—map zm name (in|out) BT route—map SEILARJEAN T/
7 1 R T g

$ neighbor xxx unsuppress-map rm name (in|out) FC B #A%HE T N4 & i
SR, LR A S SE AT aggregate—address fr A1 HIE E (OLHE

route-map) o
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M BGP ZREUH A AS 1 2% {5 5

IS ¥ BGP A2 HeR ¥ Hofh AS (% FH1E B TR BN A MHE R, (210 2K B R & AR K

RALFAD AS RS 3K BGP 22 e i LAt AS HUER {5 SRS TGP 1, AR AS 11

FITA % R R4 BR BB 6 RO AT At AS IR SC.

> OEBHETE
BRAEENT, RV R RITAEBE, W HASCE TR 5% E . BGP T LAMEH
table—map K35 T K 2% 0% HE B /S S (table-map KEKH] route-map) o U
RUCHECES th, WSS i SRR, IF TRERH: SR ILECES i, B IR E)
deny I, NIAEEHE h1E SR ETE, 58T RERH .

> JENIGP
FRATEDL T, TGP PSR E 4020 BGP B . i redistribute @44 BGP % Hi 5 /31
F| IGP (RIP\OSPF\ISIS) .

L/S=EA

W 5 (145 neighbor distribute—list. neighbor route-map. neighbor

prefix-list Ml neighbor filter-list) KAMUAE, WAL &) 7 ik 458 1 % ok

WS RERS St . A S0 0 5 100 S 5% PH T BB A T BGP i . B L E BGP KR, TEAS

KM BGP e il EEREIIE LT, o P SE ( 2 e SRS 15 LASI it

K B MRV N B R A S E SRS ARl 0 N B RIS 7 (W In—route-map. In-dist-list

) N R IR I AR SR SRS AR EE B R SRR (W0 Out-route-map. Out—

dist-list &)

> Ul PR SRS AR R AGE, BGP BB LS A BGP Speaker 1T % B A5 B H BT 1)
4B .
it A4 clear ip bgp xxx [soft] out £l A BGP Speaker ¥4 A it {5 B H ¥
Fi) &0 J 3 1

> NS SR R AR, HARAERG LA % pH SR ARG A A o SR R A % E 5
W A& S 7R AR BGP Speaker [ Hi{E A& 1o Tiifin A % Hi SR W& 2 St 7E A BGP Peer
gUCksHERE L, BT ANAAEEE, AH BGP Speaker J AR 4RI M BGP
Peer HEWCR RS HI{E 2o AN IRAASEAS 0T S NS 10 SR, JF ELAT 5 5048 SCRFER E 1B
Thie, FIE I EC B R A I 40 R RO B E R  SR, 4R B B B SR S 2 EEE
EHTA B G E HEE IR E A BGP X EARTEA BGP Speaker b {47 —1/) A
GRS RS R, BB S G S N % B SRR SR R A6 % P S AR
J# L 14 neighbor xxx soft-reconfiguration inbound 2 {RAFXNAR & 46 i
fHE (RETERD .

ML A4 clear ip bgp xxx [soft] in AJLAfUA ST\ B E SIS J2 A A8 AT ) % e 5

s
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<& XWHCE T neighbor soft-reconfiguration inbound (K4 &, “NFEi% K B HriE
&, ARYEAHO LR AT 10 S 46 2% P A5 L EAT % E ST

< XFAREHE neighbor soft-reconfiguration inbound (KA JE, )3 & 3% % i il H
R, HARJE B EHNE S BT B B S

“EEHIIFT LI GE " SEFFEN LRI IRAG S 15 B HIFAE T, 15 C0HE i FEWs I 6 17 2

Jle KBGE LI “EEBFIIIGE " o a8 show ip bgp neighbors 74 ] LIFHT BGP

HIXTF AR B L FFES T IERE . WIRTLSF, TERA S MG A LI B 7 AT

neighbor soft-reconfiguration inbound <.

6.3.3. BGP 254

mASN

BAAS #A — AN EIH GRS, BN ASN (AS Number) .

B EE RG9S H EECPI bR 70 JRHLA (TANA, Internet Assigned Numbers

Authority) CZHIMM AT BCE R TP kb)) Attt o) Bo s & A X 3ak B 3 it i 34

MUK (RIR) o H1DX R RTR DU 3E—25 F A\ TANA ) B 21 #4641k ASN BN — NSk sy i — A

ASN. 7 BEERAT ASN [ SEARDAZI 14 L T 8 o L IX r O B (R PP AT FR T, 78 FRS 13 S

HEJG A £ 4y B B — A ASN,

#2007 M1k, BHIR RG0SR 16 MK IEEEL, X R E R4 65536 AN HIA R

. BIRRGH S M NVEE. H—MEEZ AT ASN, 1] 64511, EATATE

BHRM EAEH]: 5 AU BRSOV A %5 A 64512 2 65535 HIIRLE (4 H] AS

5, EAMUEEE ML A QM N, ARIE4AER Internet R A

M 2007 SEHIHFUR, & RIR S AC 32 FLACFEM) ASN. 32 (¥ ASN B T B —1> 10

RS, ARt MR ACRERIR: R 16 ALEUE R 10 d3EFRTE D, MK 16 £73L

R 10 BERITEAD o ARBER I ASN SCHF 32 ALK

ASN /& BGP [EEAREEZR 2 —. fEJA3) BGP AR, d@id ASN $55E 2= T JE> ASN Sk JH 5)) BGP

HEFE (router bgp ASV) o BGP WM 1540 i N FEFEI R HE ASN J2& 3 AH [F) R A 2 IBGP it

& EBGP.,

B OENERER

TE R38R 4 MR — S AR FECR T R F R i A A A B SRV Al SOACEE R el — >

A, kR RIEAEARE E 6 AR %8s . 7 BGP % t1 1) AS-PATH J& 14 VT Fic i 4

T IEM&RER.

> {EAS-PATH %I, HIFRFZIUEHIIENI L3, AS-PATH 413 %f BGP i#% 1) AS-PATH
JEIEHEATUCHCRS, 2 AS-PATH J& M6 & IE Rk 20 SCRIRAE,  BRUCACH .

» {E show ip bgp regexp xxx I FIIEMIZAIL, BIs AS-PATH J& PEVLACH: & 1E M 3%
BRI BCP B HfEE.

X ) COMUNITY %155, -t 3CRf IEM R IA T,


https://zh.wikipedia.org/wiki/IANA
https://zh.wikipedia.org/wiki/IP%E5%9C%B0%E5%9D%80
https://zh.wikipedia.org/wiki/%E5%8C%BA%E5%9F%9F%E4%BA%92%E8%81%94%E7%BD%91%E6%B3%A8%E5%86%8C%E7%AE%A1%E7%90%86%E6%9C%BA%E6%9E%84
https://zh.wikipedia.org/wiki/%E5%8C%BA%E5%9F%9F%E4%BA%92%E8%81%94%E7%BD%91%E6%B3%A8%E5%86%8C%E7%AE%A1%E7%90%86%E6%9C%BA%E6%9E%84
https://zh.wikipedia.org/wiki/%E4%BA%92%E8%81%94%E7%BD%91
https://zh.wikipedia.org/wiki/%E5%8C%BA%E5%9F%9F%E4%BA%92%E8%81%94%E7%BD%91%E6%B3%A8%E5%86%8C%E7%AE%A1%E7%90%86%E6%9C%BA%E6%9E%84
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FIF (iRe) P

G5 DURCAT 2 R 1

5 * VUG5 B P A SREAT R T A, AREBIERATE .
ns + VUG5 B A — A AT R T8, AREBER ATE .
mss A VLS55 5 1 FF4h

FIuT $ DUPC 775 B 1 4

e _ ILRES, #6559, FREMIFRMAER, T
JrES (] DT — 5 Y 1l v 7 A 775

AS-PATH J& 4

AS #84% (AS-PATH) JEM AN A NLEIENE, %8 HEITE 7R %2 th 535 400 1 Lk AS
Bf%, AS PATH JEPEIG— @ P id 7 F 460 th A Hh 1) H (1 bk i 2248 5 1) T ASN
1 BGP R — 2 % 1t 75 2 Hofth AS I, [ SAEAHE ASN AR INAE AS-PATH BRI BT i - U
FI LK B ¥ BGP 26 HH a5 M4 AS—PATH J& M5t ol DLAITE 2 B B bk BT 22420 (1) AS. BS AR Hh
AS I IAHAR ASN HEFERUTHT,  Fofth ASN 250 4k P HE B o

AS 65101

99. 0.3.0/22

99.0.3.0/22

(65101)

AS 65223 99.0.3.0/22 AS 65201
(65223,65101)

99.0.3.0/22
(65101)

—
RTD
99.0.3.0/22
AS 65330 B (65201,65223,65101)
(65330,65101)

nnnnnnn

—p RTC

an LR, $5S Pt RO Ha ) AS-PATH J& 1.

AS-PATH J& 1A =/ MEM:

> PRIEAS ZIEH RS BHE BT, BGP Rex#i3% AS-PATH F C & At ASN fJ#%
Hi, A3 45 1 T Bt B PR 8% R PT e o A0 BGP % b 455 S5 R Ai 3 M\ EBGP o S5 (A 5 1]
—2kikth, BN AS-PATH A& RATH B i ASN, S Ut TIX 546 th ¥ 28 A AS R i
o, KHEFR, FNARETER. BT LR, AS-PATH J& 1 AT U8 % AS 2 [
it PR 1 B

> PEERIEUE: BT AS-PATH FIR M IENZRIER, SIHEALLE (BCP X5k Bl 3
R BN AR JE (% ¥ AS-PATH J&PEREATULC, & VTFC RS AS-PATH 513 X
TR, BEAAT, BALIER . BARSWRTT “AS-PATH 5" #iik.
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> BRHESE: WUORBAEANEE, BB 2R AR, HAS-PATH B T RIE HE
TRLI WA AS, AS-PATH Hic 5] AS NS AS BRAEKFE,  AS BRARKETT L
VERER R RER — AN R . BAARRS HIEBERIE S W “ B B AR Seis £ ik
AS—PATH J@PEH SCHF 4 MR AS Bt (ASEEE) -
> AS-SET: JOFF AS %4, H{EME AN, #id as-set ZHHRE, W€ &G AR
AS-SET Bt. 7ERREHEEAN, #EH summary-only 8, MR RAESEMEEL, T
TR R LR AR B AT« 45 RTGE as—set B8, (EBUEIE & H HH K BGP %45
M, B TCVESREN SN AS-PATH @M, B8ARM5 R R CRORE T R G IR &
M AS HE) « WRMHEAN, $85C as—set B8, WERANIEH, AS-PATH @
t o R B AS-SET B, K 53R -G R BT A % 9 AS-PATH J& VTG 5 I ZH R — AT AS 4R
Ho RIEMAE BB, GBI UUF R 3B, % did s
>  AS-SEQUENCE: HF AS &6 . W% tHRKIAST IBGP X E5ARIN, AS-PATH J& I A #4715 2
(R AS RABM) 35K I%4S EBGP X E54RRT, #EAEQT -
< SR AS_PATH [ZE — M ERAZBLKIZE A AS_SEQUENCE, NIAH R Gt H B 2
ASNTE N ARG — A ek (T RRF, SKhbr FRRATTH) .
< WA AS PATH (35— MERARER IR AU AS SET, MIAHE R Gt 256 AS_SEQUENCE
ST (3T M A2 B R N2 AS_PATH th, ALHFZE P 3 T ASN.
< WRAS_PATH 9%, A R G0K 83680 AS_SEQUENCE B2 EL, K EC
(7 AS TN Z B, AR R IZBURN AS_PATH,
> AS-CONFED-SET: MBI ITCF AS £64, ZMBLAS-SET, 2RI R 7ET1% AS BIEAR
MRS A AR ORGP o S T B A, TN R A 35k B A F ) AS-CONFED—SET A1 AS-—
CONFED-SEQUENCE B, Wi AS-SEQUENCE, 717 5 Ik ) ASN.
>  AS-CONFED-SEQUENCE: ASHhEXHEH TG/ T AS #E4&, FEfl AS-SEQUENCE, Z | RAET 1%
AS BUEAHOIDE B 3B AL RIS o A5 T B ER A, DU A ok A BB B P4 350 79 AS—CONFED—-SET
A1 AS-CONFED-SEQUENCE B¢, L f#iH] AS-SEQUENCE, 47 kB2 ) ASN.
AS-PATH 1|3
AS-PATH %L R Tl FH IEM A . BGP i#% HH K] AS-PATH J@ 12 — & 47 H3,  HIl AS-PATH
JEVERTRIULHL AS-PATH SR AR IR, R 545 TLAC A .
AS—PATH 1) 3 ) 2 TN 422 I 2 100 58 5 WU AR ORI o DL BGP 8% FH ) AS-PATH J@ 1k
I, RIS R T AT o UUHCFS 25 o N =Pl VLR deny RIW, VLKL
permit R, AKULHC.
> (EXHAR SR i BE T I BN (neighbor xxx filter—list) , JLHEC deny FIFAIA LA
(2 B ¥ I B B . VTP permi t RIUMIEE AT . BRIk, SR A BRI g Bt
PRGN, TERCE T ILIERHENT deny RIS, )5 MOZACE —% permit FTH K
T CRAER: %) .
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ip as—path test deny _200$
ip as—path test permit .*
a0 bR ) AS-PATH #113% test 75N 3B g g, FRomid JEH A AS 200 4K H)
B
> route-map H{fi il AS-PATH #I| % % & match MUK, H R 2B AS-PATH fUCH )
e, Pk, g5R K EILE R ARVLECH, DR deny R IU4 i RILECALEE . UUHD
permit FI M HUE VLA FALEE . BAR ML IRAT MK T route-map AURLURIALHE 5
W&o DKL, 7E route—map HNH AS-PATH 13RI}, AS-PATH %% deny R I+ ZH T
Bt LR e 1A, AR BT AR R
ip as—path test deny _200$
ip as—path test permit 200$
4% AS-PATH %1% test N F route-map, #RJ& route-map FH-F BGP ¥ it &
(neighbor xxx route—map) . F/RFR T AS 200 i5 KM H, HALZL AS 200 1)
It R A A R
COMMUNITY J& 1
COMMUNITY Ja& P4 (1214 J@ ) & e S 2% Hh S s (R pod i, RJBIE %) mM—Foral. &
SCHAR S PR R T O M8 St B T AR 1) % H SRS, AT (4L 7E BGP Speaker b4zl
BB RS RIBCE . A HIM TR T 2K, BIG REEEATLIE X —1H M
HbJE IR A4
A JE P — AN IR IR B I, DA L S o] LATEASIR] (1 AS k. Bk BT —
A, TAFRME S 32 AR . BRMEAH TR FRR:
AS:VAL, AS &7 16 A EUE R 10 #ERITE, R T8 ASN. VAL /2K 16 AL 5E 1 10 3
HE, RoRHREEAE . DL, AS A1 VAL (HUEE RIS 0-65535. LLan AS 7565 Ay B AL
H CRAH SN 80 £ 4R )&, Wy LU A 1418 7565: 80,
AIRZEA AR NHA G5 K4 4
» Internet: FIR Internet WK, Fr & [ h#lE T84, BHAHE R 0.
»  no-export: FINAMHIAKAL EBGP X454k, HIAME N 0xFFFFFFO1
(65535:65281)
> no-advertise: FIRAHHANRATLAL—A> BGP Xf 454k . H#4AE A 0xFFFFFFO2
(65535:65282) o
> local-as: FRARBEHAKM AS HME, MECEBREN, ABAKMEHEHAR
RGEE T HIE RS, WAy 0xFFFFFFO3 (65535:65283)
BGP 410 f— 2 I B 22 S0 32 MR . ENEIBR B, Ko RS ER ARG, i
B R /N A AT SRR
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BGP Speaker W[LAYEHEL. RATELH B R oI, W&, ANsE S A k@ . 1
BEATEE RGNS, SR 5 I Bl 618 BT A B SR 1 e PR A A
i#3d neighbor xxx send-community fit'E U VFEATEE BGP X &M Rk B @M, B8 R
B, ARIEEERENE.
> R IEITRAC:
HRAE COMMUNITY #Z#EAT VLA, 2 W Fiifiik . COMMUNITY #1355 route—map BEAT
M. it match community-list, f# route-map iHit COMMUNITY #12& %t H ()
COMMUNITY J&PEHEAT UL HC -
> RIS
T route-map fY set community Fl set community-1ist X F{AJEMEHET % B MG
i
COMMUNTTY %13
COMMUNITY %1J2% 5 FH F [ 5 SCI%T COMUNITY J@ih7 . SR A UL & & T4
COMMUNITY fE . COMMUNITY { K HH AS: VAL f#% X x. COMMUNITY %15& F T-ULAC BGP % ki
) COMMUNTTY J& . H % BGP % Hi /) COMMUNTTY J& 1 3. COMMUNTTY #1|3% i) A R I i3 B
[ COMMUNITY f&, M\ DLEC AT o
COMMUNITY %1253 JyhrtE Ag™ e B Pl . rifk i X e fd A COMMUNTTY {E i R ME . Td e
A PASCREIE MR iA
COMMUNITY FIRARVRJT VLA WiAf. 1D Al NAME.
> ID: 1-99 KoRbrdEdFR, 100-500 Fn L.
> NAME: 7ERCESIRES, #EH NAME, W40 “standard” 8{# “expanded” S
FIRRZFIRNRAES R, IERY RIIE.
IR MR AT NN permit Fl deny. IR T LT route—map #EATULECELE COMMUNITY
B E .
> Route—map VLHC: £5 R A FHILACHILZARILECH, VLA deny e300 i R UL ACAL B .
VLR permi t I AR VLAC AL B . BARIIAEEAT K T route—map RIREAIAL
HSEHG . (AL, 7F route—map H N COMUNITY ZIIZRH}, 3R deny RIAFEH T
Bt LR e 1A, AR EBHTAA . QR R
ip community-list expanded test deny 8765:100
ip community-list expanded test permit 8765:%
4% COMMUNITY %1% test M T route—map, #RJ5 route—map /3T BGP % it J&
(neighbor xxx route-map) Wf. FIRER 1% 8765:100 B KIHE h, HAbET
A1 ASN 8765 (1) A E 1 % HH 4= 0 i st o
>  Route—map BCE: HHE COMUNITY %12 HIVL AL ALHEAT COMMUNITY Ja&VEE AOMIER . B
i R BB f F AR K] COMMUNIT 313K .
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MED J& 14
Z LS MED (Multi-Exit Discriminators) J@MER—rlikdefEid@tt. B RS
AR e B (Local Preference) SRFHATH H IR RGuH eHIMLERE: 177 MED J& £ H
THWHNZ BB RAM RN, 2—ANE1T B6P WHEARRGAR H bR, T—
BEASF (2 2 B eh iE, ZEILB AR RIS 00, MED (B 50/ 6 FRRE 0 2l 8 A 10 N 2%
HIAR RGN . ESVETENLT, EIR RS MED {24 0. BGP 19 MED J& £ RIGS 32 BGP
FImetric 3, ¥ E metric ZEUMEN MED EMEE .. 81T route—map HE4T set metric
METRIC RIVR] ¢ B X6 W 2% F ¥ MED J& .
MED J& 14 FI T B% B R0, G a0 F — e S 4L
> bgp bestpath med confed
BROATEL R, WIS, R BT AS A% EBGP &1 & i FH ¥ MED J& 1% . i#id bep
JEVFKE bestpath med confed FRVFIRE N FIIAL T AS XS5 2 th i) MED {EAE
AT L%
» bgp bestpath med missing-as—worst
K RV E MED J&VE R e L e B BN RAIG, BRCR I E BT RE
> bgp always—compare-med
— SR, LR E R AS W% EBGP 41 JE 6 H1 9 MED J& 1%,  ASEL Bk H AS[F AS
[ MED 18 . #FIEfF LRI TE, 7T LU BGP B B4 0 F ¥ bgp always—compare-med
ARSI . AE B RS MED A& AR . FG, BRAEREW A FE E IR
RGUCKH T FIFER IGP A ik #0750, A ZA A ZRE w2 .
» bgp deterministic-med
83T BGP # BN bgp deterministic—med g4 H] LMEFFR H - [F—A AS [1[A]
AN H 2 %A B AR e 04T MED J@ vkt . B RJE T — A AS % B D0k & P BR
FoAts AS BRI H B AS R #6 H132E4T MED JBELLEL (F£ bgp always—compare—med JTJ3
BT .
NHEEEBIBE T begp always-compare-med Fl bgp deterministic-med ThAEHIZE -
W% 10.0.0.0/8 LA T ERH:
entryl: AS(PATH) 500, med 150, external, rid 172.16.13.1
entry2: AS(PATH) 100, med 200, external, rid 1.1.1.1
entry3: AS(PATH) 500, med 100, internal, rid 172.16.8.4
BGP # fC B (7% entry3. entry2 Fl entryl. (entry3 +& BGP ®HiIHM%H,
entryl EHTHIZFH. D
4 BGP YL B ZAEANRTE HARRIES I, &2 ) B B AR SUBUT S B AT N
FIHD o S5, BGP 4% LA RIFE ot ELBeks i AIRB 2k H UG, IFmmIH & B
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g (NFIRTEITAG, [ N3 o Flan, K entryl 5 entry2 HHATILEL. BE)A, X
PINTIEUF# S entryd BEATECRL, ARIESEHE.

>

PIA fi 2 HR 4K

¥ entryl 5 entry2 BHTILEL. DN entry2 (B3 ID B/, Frblediigh
XA R E . BT HRERKREAFKBE R RS, BAKAE MED,
&, ¥ entry2 5 entry3 HHTILEL. RN entry2 RAMEESAR, A LE ik
o
bgp deterministic—med ZEH], bgp always—compare—med J3 H]

¥ entryl 5 entry2 BT XS HRAARFMEBIG RS, HHTHEAT
bgp always—compare-med fix4>, KULAELE A T MED. fEXB AN HH, entryl
ff] MED BUh, BMEREGF#H. F—H, ¥ entryl 5 entry3 #EATHEL. HT5%
HIER AR —NEB RS, KB ® MED. entry3 ik AR HKit.
bgp deterministic—med J3H], bgp always—compare—med Z&H]

3 bgp deterministic-med #FAES, KEIF—AEIR RGUMEE HORE A 24 3
—itd, NJE BRI R A H . BGP KU T HIR:

entryl: AS(PATH) 100, med 200, external, rid 1.1.1.1

entry2: AS(PATH) 500, med 100, internal, rid 172.16.8.4

entry3: AS(PATH) 500, med 150, external, rid 172.16.13.1

A AS 100 41, &G AS 500 4. HEE 4R tES . entryl 24
HIERERH, BOVERKE AS 100 HIME—EKH. entry2 /& AS 500 MIfH:s%
H, FENEM MED /e T3, ¥ entryl 5 entry2 #HATHH . PIAXHA%
HAR KA F— MR AR RS, FreAbEh A% & MED. 4% BGP % 2L T A
#OBGP HH1, 1Xf# entryl BUNIAEHH.

A i 20

SARENS FIRE 3 R, HEJE—KIE, fE entry2 5 entryl ZIH, HTH
F7 bgp always—compare-med 4, KRG —RKHENZEE T MED. entry2
Wk R R AT

LOCAL_PREF J& 1%

BGP Speaker 4 M EBGP Peers #EUCEI iK% th A K45 IBGP Peers I IS A HLAR Y6 4% & 1tk

(LOCAL PREF) . BGP f#iF LOCAL PREF {5 M IBGP Peers %% =] B[ 8% AT Se 4% Lh e
MK HE 2 —, LOCAL_PREF {HBCA e . M7 Al LUE route-map ] set local-
preference i 1B HHR & B H1 A AR S U Pk

Origin J&M

BGP B4 HH 1 Origin JRMEICSE T B e IISRIFRAY . @ MR s el HEAT IR e R L Ak 2
—, BB, Jegoln. IREMEEBEES RERE&E S F=
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IGP: XML TGP A2 4 B IERT IGP ¥l C(Lan OSPF) , i 2 A% el T HAth BGP
Speaker 1 & . 4 H network Bt & )% tH L aggregate—address fip 4 A4 ) #%
Hi, T4 IGP A, bRl “i” .

EGP: MHAth BGP Speaker #>J Bk, J9EGP KA. hrilh “e” .

Incomplete: Hff] redistribute T4 570 i HAd % B B (OSPF, RIP, IS-

IS, Static, Connect) [JHH, ALK Incomplete. ARiRA “?2 7

Origin JEVEMIFRIRTE show ip begp HEEFEE IR E S A BoR.
L ek
N g AR S EON EAE MR N m B

>

AR HAR e A A

o444 LOCAL_PREF J& PR AS A (1 # 11 «

A % H A 2

Ak PEA BGP speaker AERRINEE . B4 I Fix Lk,

> ESEH (B network FEE HH D

<& BEIRH (H aggregate—address #irA-Hl B A BRI ERHD

< Eop Ak (H redistribute v 4 B0 A HADES M (OSPF, RIP, ISIS,
Static, Connect) FIHH) -

AS-PATH K FE A6 £

PeAeik P AS-PATH KB SAE B B o 20 iy 4 T AKHZAR 2 E AT A% i1«

$ bgp bestpath as—path confed: fEHF4T AS-PATH K& LL#%H+, AS-CONFED-SETH
A1 AS-CONFED-SEQUENCED Bt (K BE BN N ELAL . SR A ELER

< bgp bestpath as-path ignore: Fe¥fF BGP BEATHLSE I A2 R Lk AS-PATH
K, B2 tbi AS-PATH KB .

<~ bgp bestpath as—path multipath-relax: F¥FEATHF AS-PATH K FEHIASF %
M MR (T AR B A S H R EQUP/WOMP, B LZBCE ANRERCE) , B
HOLT AS-PATH K EAH [F] 2 4K 2k F A oAt Js 1«

Origin JEMEM 2

ekt 16P, FHURES BGP, HIRI%EFE Incomplete.

MED #& 25

HESEIEPE MED /NS o MED ks & BRI AT RS AS (e, ENAn MR — AS

BB 2 454 MED B el , U013 MED SR AIE B . MED K 25 4 4 R 35 i 24

< bgp bestpath med confed: FVFIKENFAIEIT AS B8 I 34T MED k25 o

< bgp bestpath med missing-as—worst: A¥E MED JBMEMIBH, LBk,

< bgp always—compare-med: VIR HAA AS f{1#% B HEAT MED £ # .

< bgp deterministic-med: FRSELLEKE T FA~ AS 1.
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< KT MED A BRI ZHCE M MHIE, S W B30 “MED @7 A OCHE .

> AN
EBGP % H1fJL 55 2% & T~ 1BGP i FAT AS ICHE A (KD B% Hy,  TBGP % b A AS JEG HE P 1 £ 11
RAEH .

> IGP metric(cost) Kt
EEX TGP AU R, AR SEIE SR metric {H B /NIIEEH .

> AR BER SN A
AN EBGP i S (A SO W9 25 2 Y, 00108 OB BRI B pR o 1200 7 ) DA 1 e v,
IR -

> BXHIEE 1D KA
ERAAAHEAT Router 1D Ki#x, JEid bgp bestpath compare-routerid FF)g Router ID
frfr, MIeEBEE A RAK Router 1D MUR%HH. WibEs il IBGP 4 H A
ORIGINATOR ID J@#, WIffifH ORIGINATOR TD #EAT ELAse, 75 Mlafi i AL B i i el 1 ot
SAKIR Route 1D HEAT LL#L.

> BPIERKERA
IX FLIR A I ER SO 28 AN e K P v 2 R SR . T 41 2 4 % e BT B 1Y TBGP J
SRR BT ARESIR K S br b — MR AR
AR FI R K R .

> AbEk
AR E OS5 HibE KRR B o 124G 5 25 T DAY I 97

6.3.4. BGP M1

HEHERS

BGP S CIDR, FrARVFGQIER AR, K08 2 FHEMMN BCP B, TAM—%M

ZXHE K FEBUR Y BGP el . DAV BGP B EHR I/ A MR A G A AR TE A AL %

HHINF, 47K BGP S84 R TN 2 BGP #% &

> as-set B RE A HBLTEE A ) AS-PATH (55, SETEHL N BGP ALREE AS-
PATH {5 &..

> summary-only Z4{: SRETEN FEBHEEGE, MamAEESGRE ML, Mom
HREWENMEE. REZSH, FrREEREEEEH.

It FH Rk

s R AEA N AT RN TE R TR [ AR A, BRI IR o B8 E R 5 S AN (¥ el

TEMZ i LIE, T SN AR FRE M. BGP B B T2k 2 —Flusl /b B R AR % 10 3%, @

i W42k B EBGP Peer FRJRK Hi{5 SRR/ AT BE A EE HH AR -

BGP f % H1 6 Ja s I n R AR T -

> PEH¥RY: Route Flap, M%mH7ER BRI AR A1 .
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>  TETME: Penalty, ®F—XEKtHIRY, &30 HEERMI BGP Speaker Jyi% g 3G N—
USETHE, ZAH R E ] R

> | FBR: Suppress Limit, 4R (M AR, Biging. BRih
2000, HUEIEHEN 1-20000. ATIEEL,

> P Half-life-time, FETMERECA—FRIPTEIEHIN . BRI 15, A
B, HBUEEHEN 1-45. AMBIL.

> EHEME: Reuse Limit, MFHAVE M T %M, BaMGIms. BN
750, HUETEFEA 1-20000. ATfEEK.

> KSR . Max—suppress—time, B¢ REMINHIII KRR . BRIN N4 * Half-
life-time. BAAZA7reh, HUEIEREN 1-255. AMEXC.

X — % B4R, BGP Speaker X% HHHEAT — UGS (RINBIETIEH) , & THIL

BRI PR, BB R IRNAR, BTN, S THE R E S

ALY, B R EE BT B o 6 R B ] 18 B R T B Ay o R A ]

BRI, A S, FHEEET BGP Speaker A JRFFH .

MD5 AGIE

£ EBGP A1 IBGP <FJ& 2 [A], 7T LA MD5 24T e AiiE -

It neighbor xxx password key-string fir % ¥ E AR H] N Y .

R T BRI, A0 P G B A B A6 A 5 A AR R, A T E A

Local AS

BGP 1] Local AS ZjyfeH] T #1xf FANHE 2 0 S5 AR RC B A F] T BGP H5Z AS (router bgp AS)

I AS, SREATTEXT SR & 2 (B A — ST AS, (845 24 A3 BGP 5K AS RAERAL

I, AT BN SRR ¥ BGP B, BURISEIL BGP BN AN, . I Re £ 2 T KR

M AS IR, &, BTRLRUEASREma LAt HLIE AS i & M & .

BGP P p A 3 e 46 15 00 S5 A 1 57 BGP 4N 2K ALK AS 5383 Open Vi 53 7 45 0 46

PRBE %, PR B A £ 76 B0 i 3 75 0 BGP AS 2 75 5 A HU L B O 4544 AS (Remote

AS) AHIE, FASAH A N 246 441% BGP &4z . BRIATE LT BGP HEHe 1 AR Hh AS 2 BGP 5L

SEAS, TN N ZASEABCE Local AS, (E1GAMII A& 7E 5 X S5 i 57 BGP 33 2

FABC B 1 Local AS REFACESZ AS, #S7 BGP iEH:.

BGP Local AS Djfig R FH - EBGP X454k, BIANAEXS IBGP Xf 4544k, I EBGP X S5 A NL &

Local AS. It4h, BGP Local AS IhREIEAZAEN T IR

>  BCEM Local AS ARESXAFAR] Remote AS AH[A .

> Local AS ASAESMUER N X5 pA A r i A B A T

>  BCEM Local AS AR5 7 BGP FLSZ AS AHA

> HWENFABE AS K G, W Local AS AN SEREE AS ST

(ESLTEEY
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PR RS T VRO S P S BRI RIS B . AP ERRE BN, B AR, G HLA R B

SR I R A Hb B PR R A X AN [ B P ORI ) % B EEAT AR

EHIPE R RN — AN B BRI TSR, HVERR N 1~255, EHEE S EMOR, HAE

FERRAG . BGP Xof Jir 2% =1 2 (¥ B 45 B AN ) SR VR B A R BRBE B, 739 External -

distance. Internal-distance FlLocal-distance —3&:

> External-distance: M EBGP Peers %> 3l & HIEE B9 . ERNVE HEE S 20,

> Internal-distance: M IBGP Peers %% >] 3l & HE . BOAEHEIEE N 200,

» Local-distance: JG[1HHMEHER. BOAVEBIEEA 200.
W ARATE TGP I — 2k Bkl ik, MIANZE(EM EBGP MIX— kB {5 5, TRAKIX %
P ENE Tt S EGLR, ST EBGP #EH21) BGP Speaker 2% > 31 #% th
AR BS54 20, network xxx backdoor 41X £ {5 5 ) FRIPE 25 B B 200, M
T4 AN TGP 27 ) 31 (R 5] 1) P 2% A5 S S s A e . AN TGP 2 3] B (i L5 i 25
BRI, HAAE .

AL AR BGP M EERE BY . W SR W SC A e R 2, I

> External-distance N4t Ah IGP #% P (OSPF, RIP, ISIS, Static %) {143
PE B B

> Internal-distance Mllocal-distance N 34LtIAth TGP % h oS i) B P 8 3 1

R

JFH P AT AF- B EC B BGP B3P 3 ) 25 P BT 25, DUSR IR X AN [7] 09 486 PR A58 1) 40 J £ 3 il

et B R

> BGP &R JE{RIT 2 I 2%
BGP fifi FHl Keepal ive &I 25 R AERF AN SR (1 BOEH:, ] Holdtime I 25 34 H i
SHEEA ST A M AR, Keepalive I AFKIME A 60 #b, Holdtime &M #1H)
5 180 8. 4 BGP Speakers 2 [AlZd 7 BGP S}, XU # %t Holdtime HEAT Wi,
E /MG Holdtime W w i Be, T Keepalive 5E I S3H K26 B0 9 )5 9 Holdt ime f)
1/3 ANBCE 1) Keepal ive [KEAIE/INE
AR AR E I 28 AT LASE T 40 )R CEEX BT BGP X454k BiE, thal LT HAMEER
BGP X &5 (A RC & -

> A S I AR
N FEAR BGP A Sl 5 3 42 SR WL &0 5 AT B0 X 2% 17 58 O BN, BGP Speaker 43
B G488 @S ERE LI 5, KR connect-retry SEIN 83 B 5 F 22 k4T
. AR, connect-retry SEREEHIME N 15s.

> BEHE s E A



FRRouting BC &Z35w

6. 4.

6. 4. 1.

U/ B B BRI SOG4 75 B R, BGP Speaker TEAINIZE W 4 ¥ +h & A= A8 4K,
Ja, FFASLRLRE S B S WE 4 AR . AR A E I R LR, R A R AR R ALY
B R R Rl A B

(LW Riia
FE SO

B\ BGP B

AP
ikee

BE\ BGP B HHEN, JH3h BGP sl (24 BGP JERERBIE, 244 F I ¥TE BGP 3
=)

FRR (config) #router bgp [ASM

FRR (config-router) #

1% BGP B T REIERES
FRR (config)#no router bgp [ASN]

AR TR E
ASN RINHIBRA S . BRTRENS TR L LA,
24 BGP R ARG, ASN 2R D iER . 24 BGP #HE LG, ASN 2 H(ATik .

B [i2 & BGP ) Router 1D
iy B & BGP ) Router ID
FRR(config-router) #tbgp router—-id A 5. C. D
EX7H BGP B Router ID ECE
FRR(config-router) #no bgp router—id /A B C D]
i BGP % A =0 Nt AT B E .

ZECENATIARE, (HEWIKE router—id, #4 router—id FERHELEEM.
router—id {ENPMYAC B I3 1D, HEFRIZ IR T Se B m 2K

1) BGP & E ] router—id;

2) &JRWEM router-id;

3) FEAZZFEOM ip k.

24 BGP HERRIBOERS, WEHELF router—id, BMESEE SR router—id WE, MA%
BEAT I, a0 4R AT DAk & 17 46 -

4) no router bgp, i router bgp ASN, filik BGP i35 E HiHOE .

5 RFNE, ERRE.

Rk, 43%A SR E router—id W5, ARELRIERXEL router—id AH[F.

B f]Z BGP 4L /E

iises

Fic & BGP 4% /&
FRR (config-router) #neighbor FEER remote—as (ASV| internal|external)
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HHIB% BGP 4B )&
FRR(config-router) #no neighbor FEER remote—as (ASM internal |external)

iR BGP ¥ iR A, 5 BGP 1Y IPV4 Bk hhik AR S AT & .
PEER FRonxf &84k, AT LU TP fihl, B 25 AR 1 447K
ASN: I3 XA ) ASN, T FEI A 1~4294967295, 11 Bt B Fr) 1R 52 i o 544 ASN AN
[, WIEEER SR, i AR 7 L RS & T IBGP 182 EBGP H 34
Wro XFEEAR ASN 5 AHL ASN AH[F A IBGP Xt4E4A, U AN[H Ky EBGP X 544
internal: 15T ASN S5AHLT) ASN ANF], MIERSE R SHE4e, 0%
A7 IBGP 41 )& o
External: WIS XT AR ASN SASH ) ASN AHIH], TZEREE R 2 widhds, 75004
A7 EBGP 41 )& o

B it E BGP AR E AR

s Fict & BGP 45 YR E O
FRR (config-router) #neighbor PEER update-source SOURCE
MR BGP 4B ) TR D BCE
FRR(config-router)#no neighbor PFER update—source (SOURCE | )

ik BGP % AL T AT E .
PEER Fomat &4k . AJ DL TP Huhk ol X SR 4 i 44 7K
SOURCE A A A AT R 1P Mokt 8538 = 28 0 &Ko
P O FRoR 540 JE @i E B 2B X MO R IR R E RO, SiRIESLE
TP Huhk 259 i F 45 YRR 1

B E SR

e BN S A
FRR (config—router) #neighbor PEER GROUP NAME peer—group
I BR AT S5 4A 40
FRR(config—router) #no neighbor PEER GROUP NAME peer—group

it BGP % A T AT E -
PEER GROUP NAME #5 & XTSRRI 22 50 X SERH A AT 32 N4
W Z A BGP XS n] LLiz B AH [F] i 5E B skems, A4 0 DO IX L) AR v B AE — N5
SRA R, MMt TR E LR AE AT B A

i 48 78 W E ik BT A
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FRR (config-router) #neighbor PEER ADDR peer—group PEER GROUP NAME

yiillE S0
FRR (config-router) #no neighbor FPEER ADDR peer—group (PEER GROUP NAME |)

BGP #& A NI THCE -
PEER Fonat &Rkl RAER 1P Mk,
PEER_GROUP_NAME /5 254 2H 1) 44 F- o

Xt S AL (R R DA BE 6 K AR S AR A T B B SO VR S5 AR 2L (B RS B3 R P A 17
PR S A G BCE, (EIX S AR EC & 1015 A B & A Le e ma i SR (e B A5

S|

i o

6. 4. 2.

[RAERAEE TN

B OCHX A

iR RS

FRR(config-router) #neighbor PEFER shutdown

i GBSl

FRR (config-router) #no neighbor PEER shutdown
Eitipa BGP % diAb s T AT &

PEER F/RAT 4544, FILAZ TP bk s X S A4 1) £ 7R

5 F A A 245 22 P #8 7 I 454k (20) AL A ROES:, FFMIERITE RBRIES EE S .
(EA M AR R 1% T8 X S5k () I EAE B

1Zfn %45 no neighbor PEER remote—as ASN I:ﬁﬂf?}:% SEA M 48 e b SR HI T
BER.

B OBEX AR

e wENE R
FRR (config-router) #neighbor PEER description WORD
BUEXT SR HR B B
FRR (config-router)#no neighbor PEER description (WORD | )
{3 BGP %t X R AT E .

PEER Fmifeieth, LR TP Mk 53 whasii sl 1 & FR .
WORD JH KA iZ % S5 44 (A1) I SCA . 5% 80 NNFHFo

i RO AR (4D IR YE T 47 . 7T DMRLGF AR BT 32121200 4544
(D I MR o

B i%H Local AS
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3
>

#H Local AS
FRR(config—router) #neighbor PEFER local—-as ASVN [ no—prepend [ replace—as
[ dual-as ] ] ]

EXJH Local AS RE
FRR(config-router) #no neighbor PEER local-as [ ASV [ no—prepend [ replace—

as [ dual-as ] ] ] ]

ik

BGP % AR NI TR E -
PEER A&k, L2 1P HihlBE % 24k 40 10 44 F5 .
ASN RIRBEE AHLY) AS 5, JEFEA 1~4294967295,

no-prepend: AXFEEARFENCE] 1% B 45 S K AS-PATH AN BN Local AS, BRIMELL
NI

replace—as: [A)XFEE4KKIZ N H{E B I AS-PATH $#+{# H Loca AS R¥F4 BGP 2R
AS, BRIENL T Gk,

dual-as: {7552k 715 F BGP SZPr AS % Local AS S5##& % 7 BGP 84, kil
TEDOL T TCZE .

W FHRE T BGP XAEARL, A2 SR BT A LR #OR dh A i A A I E .
FONRT AR P FEA 3 B % 4, FOR A 5 i T S AR T

B XE AS Override
e # B AS Override
FRR(config-router—af)#neighbor PEER as-override
EXYH AS Override B
FRR (config-router—af)#no neighbor FPFER as—override
{3 BGP ) TPV4 Bk bk A 3R BEAT i B
PEER FR A 454K, T LSS TP bk ot SR 40 1 44 %
IEHEEIR, BGP thlUA S A A B 638 A AS SR BE R, R Zm 4]
DL Sa s AS 5, 815 BGP st nT AERUSC AR R AS SAL K 1) 2% B A5 2. .
LI SEPU TN
iR T 24 H A Bk AR =X T B X S B A
FRR (config-router—af)#neighbor PEER active
TE YT A B T DS P 454k B R L R RE 7
FRR (config-router—af)#no neighbor PEER active
i) BGP ) TPV4 bbb fAs =0 R b AT B .

PEER F R4k, A LLE TP Huht k3% %o Ak 4H 1 2 7R
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XFF ipv4 HER R AL I A i 2 BT IT A

WE XK Passive

AP
ikee

WEXTEME Passive B
FRR(config-router) #neighbor PEER passive

BUH®RE.
FRR(config-router) #no neighbor PEER passive

iiipuy

BGP % A0 N AT B E .
PEER Fmm&eih, LR TP Hihh a3 whasii 2 (1 & FR .

BB N passive #HI0JE, BGP Speaker AS[H] X} ) BGP %2544 & % Open ¥ 5 o

P B EBGP %2544 £ Bk

4

L E EBGP Xtk LBk
FRR (config-router) #neighbor PFER ebgp—multihop C(HOPS | )

BHRE
FRR (config-router) #no neighbor PEER ebgp—multihop C(HOPS | )

ik

BGP ] TPV4 PR HuIE A N AT & .
PEER %7 EBGP X 2544, W DL 1P Huhl B8 S 2R 41 1 2 R o

BRSO T, EBGP 485 AR AR FLEEM 25 K. dnSRAFEER), 75 2@ a4
IR CONTS 8

wHER

HOPS: HUETEHE A 1-255, BRINA 1. #RECE %S5, HOPS AN 255,

¥ B MD5 AIER B
FRR (config-router) #neighbor FPEER password ALYV

EX3H Bt B MD5 AIEHI B
FRR(config-router)#no neighbor PEER password ALV

ik

BGP % AR = N AT E -
PEER Fonhr&sedk, A LUZE TP Mkl %) S5 44 40 (K 4 7% .

= Sy

ffiF] TCP MD5 iMIFRYZ5HS, Yol &% 80 NM¥4F. BGP
A,

R R E T BGP XFAFEARAL, AR SER AL T i 53 R kR 1 Z i S R B .
RNRF AR A B E %y, HR B a2 TS A3 E .

I8 55 P S R a2 LA [ )
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6. 4 3 j‘:é:,leg/flil Au\Q;E‘L
W UCE A A T AR

i BB SR IR A B
FRR (config-router—af)#neighbor PEER default-originate (route—map AN NAME
D)

BUH®RE
FRR(config—router—af)#no neighbor PEZER default-originate (route—map
RM NAME | )

iy BGP [f] IPV4 BadE bk # A0 T3 AT R &
PEER RS &5k, Al LU TP HuhtB% 3% % ZAR 41 2 7R

i 2 BORAHIE L By D AEAE SR B B EH, A eGR40 R IR SR
WERM R 5E T BGP XFAFEARLL, AN SERLLR T K O3 AR AR R 1 Z S e E .
RS EAII A LA B B %S, HOR B fa i TR SRR B E

route-map RM NAME: "JiESH, REFMHE, XAMHBERE B St iE s S 50E
. EhunieE MED, AS-PATH, COMMUNITY J@ %%,

B 5 A Next—Hop—Sel f

&

% B 424K Next-Hop-Self
FRR (config-router—af)#neighbor PEER next—hop—self (force|)

=

BH#BE
FRR (config-router—af)#no neighbor PEER next-hop-self (forcel)

ik BGP ) IPV4 FFRHb bR R S TR E .
PEER FE R34k, AT LLZ TP Mokl %3 % Zik 40 1 2 75

WA AT IFiZIRE. 17 EBGP X &Rl 5 i i, F—Bkik & NA BGP Speaker, [f] IBGP
X S I T AME ST — Bk PR IZIhRRSG, 1) IBGP XS5 4408 15 2% fr i R — Bkt
W B NA BGP Speaker.

WIHRF PR T BGP WAL, HA X SRR 1 BT AT i ROk 4k Az 2 1 E .
X AR FEA B R W B % 4, R E 05 8 T 0 SR i .

force: FIIESHL, BEXT#EH SOTa%, RomXE 5 il 5 i R — Bt B E v AR h
S 5 o

% B X EER Remove—Private—AS

>

WE 54K Remove—Private—AS
FRR (config-router—af)#neighbor PEZER remove—private—AS

g
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BUHRE

FRR (config—router—af)#no neighbor PEER remove—private—AS

BGP [ IPV4 Bk ihhk# =8 R kT & .
PEER FoRATE54AK, AT LA IP bkl s AR 4 i 4 75

AAr A W EBGP X2k 2k A AS S VEHl: 64512~65535. ERIATELL R, BGP
lt] EBGP Mo} 54430 45 1% H1 15 BN ASIHER AS-PATH J@ P AL H AS. %4 Fl T i
BRFAFT AS. HFRIGUL T : G0k AS B A& IIFAT AS 524 2L R 1% ¥ EBGP Xt 551k
B AS 5, FAMERZAS T

B ENEAR Send-Communi ty
T4 W B &4k Send-Communi ty
FRR (config-router—af)#neighbor PZER send—community
EHE
FRR (config-router—af)#no neighbor PELER send—-community
HiR BGP f) TPV4 i bk A5 =0 R b AT B
PEER 7R X &4, AT LLSE TP bk ol X A4 40 (1 44 7K
5 1Z A 2 ] BA SR VRS AR I8 e 1 J& P AL far 25 [ 148 R B — 4 AR = .
B 5 E AR Maximum—Prefix
e % B W&k A Maximux—Prefix
FRR (config-router—af)#neighbor PFER max—prefix NUM [ threshold] (restart
interval | warning-only | )
BEEE
FRR(config—router—af)#no neighbor PEER max—prefix [ MM [ threshold)
(restart interval | warning-only | ) ]
it BGP ) TPV4 Fk bk it =0 N it AT & -

PEER FRRaT &5, AT DL TP Hiuhik 5% 3 6 25 44k 4H 1 44 7R
NUM FoR UV RTZR B, Ju BN 1-4294967295 ., ERIAASPR .

BEIZIIREE, L E RS TSR A

threshold: W[IEZHL, FREIUA~EEER, B H FHRREHE KH 2 efE. 3
EYEH1-100, AL H I, B ANT5,

restart: AESH, AT H A RIBRHIN, HEBGPER:. interval RIREFRF—E N
FfEEE. A HUETE I 1-65535,

warning-only: WiEZ4, FoEEHRHIN UL EE, A LEF.
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6. 4. 4.

AS-PATH %1|3&

AP
ikee

N AS-PATH % EE IR
FRR(config)#ip as—path access—list as path name (permit | deny) regular-

expression

IR AS-PATH % KRR
FRR(config)#no ip as-path access-list as path name (permit | deny) regular-

expression

MF& AS-PATH Fi| %

FRR(config)#no ip as—path access-list as path name

2R T HEITIE .

as path name: AS-PATH %34 Fr. AS-PATH #% BGP B& Hi i<y uk & 0% iy B ™ i, fi
FiZ % FRBRIR AS-PATH 511 3€

permit Fl deny W7 I —ik—. F TRt JERS, deny FomidyE, permit Fin
Y. HTHEER, permit FR/RIGEH, deny RIoRAILHALH .

regular—expression: IENFRIER.

6. 4. 5.

COMMUNITY %13

AP
ke

"0 COMMUNTTY %IRhniER IR
FRR(config)#ip conmunity-list (K7/-99 | standard MAME) (permit | deny)
COMMUNITY NUM---

¥ hn COMMUNITY %383 R R :
FRR(config)#ip community-list (<700-500> | expanded NAME) (permit | deny)
COMMUNITY _NUM---

T COMMUNTTY 5|7 IR
FRR (config)#no ip community-list (</-99 | standard VAME) (permit |
deny) COMMUNITY NUM--+

HIBE COMMUNITY %3R3 BR M-
FRR (config)#no ip community-list ({700-500> | expanded MAME) (permit |
deny) COMMUNITY NUM---

ik

A At TRCE
COMMUNTTY #Z 0T LAA 1D 3RoR, 1-99 RoRFRAER T, 100-500 Fny RELI; Warbh
fFHFIR A RN
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COMMUNTITY 1|2 n DL FH e % i P VT s i ey 5 B (COMMUNITY J@vEmkg) , H T
COMMUNTTY J& 14 e i R e A5 F AR vE 5138

permit Ml deny PiFPAT NN —i%k—. permit KIRULHLH, deny FRIRAKRILHLH
COMMUNITY NUM f ] REA%ZAN R
1) AANN  AA A1 NN R EUE 4 0-65535.

2) & HBANL&FR:  (local—-AS|no—advertise|no—export|internet)

— 2R IA] LLRC B 45 T~ COMMUNITY_NUM,

6. 4. 6.

I FH SRS

distribute—-list

AP
ke

LA ACL % B it i€
FRR (config-router—af)#neighbor PEER distribute-list (ac! id | acl name)

(in | out)

HUE LA ACL
FRR (config-router—af)#no neighbor PEER distribute-list (ac/ id | acl name)

(in | out)

ik

BGP [¥] IPV4 B dF bt # i N T 3k AT IR B
PEER FRRa &5, AT DL TP Hiuhik 5% 3 6 25 4k 4H 11 4 7R

PRE ACL ] acl id #r1R. JEHIA 1-99 F0 1300-1999.
Zebra ACL f#fd acl name #5iH.

in: ACL RNFHTHEC B % 15 S .
out: ACL M T4k HEREHER.

X R IAT A Npermit ) IR A VE, XN RIUAT N N deny (1% R R 28 1L

W PR T BGPTSR, T4 S SRR LH 1) B AT R O AR AT AR AR A IR E .
RNXFEEAR I FEA B A B Eneighbor distribute-list, K78 a5 T 0 SR 1) %
B,

filter-list

iises

JSF AS-PATH 31/3% B 13t 38
FRR(config-router—af) #neighbor PEER filter—list as path name (in | out)

EXH S H AS-PATH %15
FRR (config-router—af)#no neighbor PEER filter-list as path name (in |
out)
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ik BGP ) TPV4 B bbb A =C R 3E T i B
PEER FIRMH e, AL TP Hhbik 25 6 S5 A 240 1) 2 7R o
as_path_name FRIHN ) AS-PATH %13& .
in: ACL JLFHTHUCEIPEE A5 S o
out: ACL MHT7r&H LRI HEEE.
Xt ZRIAT A N permi t S HHR /R U VR, X RRIAT N N deny 1% R IR 2E
WS 488 TBGPXT R, A XTSRRI FT A B R A AT Ak A Z a2 e E .
FONST AR A R % Bneighbor filter—-list, K7 5L T XK A MR E
B prefix-list
fwd MIF prefix-list eIt ig
FRR (config-router—af) #neighbor PEER prefix-list pl/ name (in | out)
EXE M A prefix-1ist
FRR (config-router—af)#no neighbor PEER prefix-list p/ name (in | out)
it BGP ) TPV4 i bbb fAs =0 R AT B .
PEER /R AF 254K, W LLE 1P Hihk B S SR H i A FR
pl_name HRURN ) prefix—listo
in: ACL M THUR BRI #E A5
out: ACL MH Tk HEEEHER.
X RER AT A Npermi t % R 7R FUVF, R RIRIAT N A deny (2% R R 25 1E .
WA IR E TBCGPRT MR, XS EEARA I BT A B A AT DLk A Zar S 1 E . W
HYRTEEAR R A A R 1 B neighbor prefix-list, 448 o5 T A 1% E .
B route—map
frd RZF route—map % BT IBESHEKR
FRR (config-router—af)#neighbor PEER route—map rm name (in | out)
BUyE M. route—map
FRR (config-router—af)#no neighbor PEER route—map rm name (in | out)
ik BGP f) TPV4 BRI bk A 3R 3EATfC B

PEER Fmnfaeih, LR TP Hihh a3 whasii 2l 1 & FR .

rm_name A5 iR N [F) route-map.

in: ACL N FHFHl 2% 15 S .
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out: ACL NIF 7K LHIBEHEE.

firoute—map A Apermit, ULACroute—map ¥Rk R AT S HIE BBk, W LARE
MEDJE 1 (metric) , COMMUNITYJ@1%, AS-PATHJEIEZS%S: (HAKS W “BRliE” 14T N
WHE) .

#rroute-map A Adeny, FLELroute—map (18 B4 AT L€

SR PR T BCPXF SRR AL, AR AT SRR T B 7 ET T DAk AR Ay & R E .
FONKT AR B FEA B 51 1 B neighbor route—map, Wi ok T X A H MR HE .

unsuppress—map

e

MLF unsuppress—map ¥ R A B B RIGH HBA S

FRR (config-router—af)#neighbor PEZER unsuppress—map rm naime

B8 B A unsuppress—map
FRR (config-router—af)#no neighbor PEER unsuppress—map zm name

g

BGP f#) IPV4 Bk b e i o T BEATIC &
PEER 7R A 5544, AT UZ TP Hubih ol 0 S5 A4 4 i 44 PR

rm_name A& 1R ) route-map.

A AUH T out Jril, B THEHIRA M R AR R . a2 T DL T
%ﬂ%Mvwﬁwsvaﬁm%mﬁﬁﬁm VA
WIRF P52 7 BGPTSR AL, A8 AT SRR T R R ] LAk AR i S E .
RIGXFEEARHEA B 72 ¥ Eneighbor unsuppress—map, 78 o5& 10 SR H 1 5 .

6.4.7.

L

[ie

e B = 5 2% v

FRR (config-router—af)#neighbor PEER route—reflector—client

BUAE
FRR (config-router—af)#no neighbor PEER route-reflector—client

BGP ) TPV4 FRFEHuIE A N AT & .
PEER /R 4544, T LA TP ik 53 G2 40 1 44 7R

HBER B —ANBGP A4 Ay I % P i, ASBGP Speaker B A K H S 5T 28, 45—
AR B, AKBGP Speaker ANFRAE A B ST 4% -

6. 4. 8.

AS B

Pic B 1K B2 P ASN

A
i

B E AS BXHEE ASN
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FRR(config-router) #tbgp confederation identifier ASV

BUHBCE
FRR(config-router) #no bgp confederation identifier (ASV |)
iR BGP % A T HHATICE -
ASN FRIRECEAIT AS 5, XAMERMF, HEZX AR ASN. (HAERKENE, &1 AS
A% E I ASN. H-F AS [ 231847 EBGP. ASN HU{H i 1-4294967295.,
B i E B R
A B & AS BRE AR
FRR(config-router) #bgp confederation peers ASN---
EVEACE
FRR(config—router)#no bgp confederation peers ASN---
ik BGP i AL T AT & .
ASN ARIRBRBRRR 51 (7 AS) HIAS 5, XU AS —fif &, HAEBCE A . ASN
HR {75l 1-4294967295,
ZAan A I E A T BN (BDERE 11 .
6.4.9. JEANEH
B RARE
e BAMEENRH
FRR(config-router) #network A B C. /M [{backdoor | route-map rm name}]
A
FRR (config-router—af) #network A.B5. C. D/M [{backdoor | route—map rm name}]
EVERCE
FRR (config-router) #no network A.B.C.D/M [{backdoor | route-map rm name}]
A
FRR (config-router—af)#no network A B C D/M [{backdoor | route-map
rm name} ]
ik BGP % fi s, =(# BGP [ IPV4 BAiG b AEA = T BEAT B .
1% 2 ] DLVE B H R TS A% 0 % B 3 TR AAZEAR IR TGP B (Ebln OSPF,  IS-TS,
RIP, #, HIE) o a2 BCP B KA “IGP” .
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backdoor: ¥l backdoor Z¥f5, ZaA M HEIAZIENBEE, 102K M EBGP 23]
FIH B S Bk (BRIACA 20, BE backdoor 22 J5 A4 200, RAIAK N
“EGP” , WlE backdoor ZJ5 N “IGP” ) . M5k IGP (K18 H .

route-map: WL IKEL route-map X% H AT I JEELE % B S EUE .

B PR E

iR B E A
FRR (config-router—af)#iredistribute (static|connect|kernel|ospf|rip|isis)
(metric metric | route-map rm name | )
BV 2% H B 40 A7
FRR(config-router—af)#no redistribute
(static|connect|kernel |ospf|rip|isis) (metric metric | route—map rm name
| )

i) BGP ) TPV4 bbb A =0 R AT & .

L ZA 4, K 1GP [EK S\ BGP #hX.

static: FSHH.

connect: ELEMH, FF/E OSPF HIME:, 2 HBWEN connect B H S OSPF #pi3.
kernel: PIR%HH, W5 E CLT HHCE CLI, 7F FRR CLI H4/EN kernel H . A%
VR I [ o T B

ospf: OSPF PR

rip:RIP 3% 1

isis:IS-IS s s i

metric metric: PIIESH, WEESMEHEA netric, BUEIEHE 0-4294967295. ER
AIE 0o

route-map rm_name: FJIESH, REEMHE, X AR A S i EE S B
Mo

B A AT FE N BGP B2 AN “incomplete”

6.4.10. HHES

e

BRHRE

FRR (config-router) #aggregate—address A B C. D/M [{ as—set | summary-only}]

B

FRR(config-router—af) #aggregate—address A. B. C. /M [{ as—set | summary-
only}]

EEBRERS
FRR(config-router)#no aggregate—address A.B. C. D/M [{ as-set | summary-
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only}]

B

FRR (config-router—af)#no aggregate—address 4. B C. D/i [{ as—set | summary—
only}]

BGP %l i, 3% BGP (1 IPV4 Pk bl ffii =t kT ic & .

HA BRGNS, 4R BGP 2R &R T4 N2 BGP iR

as—set 8. REA RS HbETEE A B B0 AS-PATH (5 5, SE &L R BGP AR AS-
PATH 15 &,

summary-only Z4: RGN THMERESE, MamilEEstREeEmikd, had
HREVEHEANEH. REZSH, xRlEREENRE.

6. 4. 11.

B HR TR

AP
ke

M. table—map
FRR(config—router) #ttable—map rm map
&

FRR(config—router—af)# table—map rm map

By M table—map
FRR(config—router)#no table-map rm map
B

FRR(config-router—af)#no table-map rm map

BGP %l i, %% BGP 1 1PV4 Pk bl i =t kT ic & .

BT, VN RITE M E, 1 HASCE T KR % @ . BGP BT LU
table—map K42 T K 2% 0% R HE S (table-map KEKH] permi t B
route-map) o UISRUUECEXHH, MMESCGHEBHE SRJEME, JF RSB WRATE S
H, BCHULECE] deny RI, WIAESUE S BB, T8 T REEH.

6. 4. 12.

RN

DRAZAR & (1 B 4 i i 45 2

AN
i

R E R G RER

FRR (config-router—af)# neighbor PEER soft-reconfiguration inbound

BUHRTF

FRR (config-router—af)#no neighbor PEER soft-reconfiguration inbound

ik

BGP [¥) IPV4 BaiE bk # i N T 3T & .
PEER R4k, Al LLE TP Huhbak % 5 ERk 41 2 7K
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BREEOLT, AMAEEEHRELS (g i dhdign, ROREREOT IR
B .
L e, T RAORAFAR AR & B BT SR s i A5 S

WAL

3
>

wEAL
A: FRR#iclear ip bgp PEER [soft]
B: FRR#clear ip bgp PEFER soft

(in | out)

=
5

FERUR AR AT Z a4 .
A RS N —ANEE, AR B .
PEER FE R34k, AT DL TP Huhl %3 % Zik 40 1 2 75

in: HEARTAERRGEIEBES, R AEERIEBEER. S0mAE SR <8 bl
WIhEe” , SBATA R EREES R, AOSREAENREHREES, WEEMN
A HRIHTRI AT . 545 BGP Speaker [FI 2% B SR IS K A= AR 4k, 75 L4 A ity 233047 BRI
I 5

out: #AXBGP Speaker {14t #% b HE0E A0 AK, 75 LA FH bt 4 sk R 26 44 5 240
Ja5 PR 6 3 7

B KRR E A in 1 out BT

6. 4. 13.

i ez

B AS-PATH KJEE 56

e Fic B AS-PATCHK FE A E5 5 ]
FRR(config-router) #bgp bestpath as—path (confed | ignore)
BURECE
FRR(config-router)#no bgp bestpath as—path (confed | ignore)
i) BGP i#% i X T HEAT I E

confed: TE#EAT AS-PATH KB ELBEHS, AS—-CONFED-SETH F1 AS—-CONFED-SEQUENCED BX [
KEHANLR . A AN .

bgp bestpath as—path ignore: FVF BGP #EATALSeik B A [E L AS-PATH K&,
e 23 AL AS-PATH K

B MED W EdEd

e

ECBMED bestpathitIi
FRR(config-router)#bgp bestpath med (confed | missing-as—worst)

BUHECE

FRR(config-router)#no bgp bestpath med (confed | missing-as-worst)
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Eiiipuy

BGP % AR NI TR E .

confed: BRITHHLN, BREIAFEAHEAT MED K0 #, JF/E 5 RVFERE A A [E 7 AS 1%
1 HEAT MED K225

missing-as-worst: ARIZE MED JBYEMIERH, fLAeimlt, BB, KRiZE MED
JEPERIE% HAZ 5 MED k5 .

=Y
P

i B EL A [RIASHIMED

FRR (config-router) #bgp always—compare—-med

BUHACE

FRR(config-router)#no bgp always—compare—med

ik

BGP % tHAE = N i ATALE .

—EBL T, R ECBOR E [F]— AS Hh#% EBGP <R JE %t MED J& o, LSRR A AR AS
I MED {H . HIFANA B R R GEHI MED {5 5E UARHFE . B, BrAFRES AR E
ARGERM T FIFER) TGP Mg i £ 7730, I ZAE ] ZRCE 2.

=
>

Fie B AR 45 HL B RN AS FIMED

FRR(config-router) #bgp deterministic—med

BUHECE

FRR (config-router) #no bgp deterministic—med

fik

BGP i A T AT BC

a4 AT UES SR B T [H—N AS B FEAS B I 2 2645 [F) 4% B A0 26 34T MED J@ P LL A%
HNE @ —A AS BB 40 i & B ER HoAth AS B9 1R B B B9AS [F] 2% th 3847 MED J& M Eb gt
(fF bgp always—compare-med JFEHITEM T) -

Router ID

DREWAPS

iises

fit & e #iRouter ID
FRR(config-router) #bgp bestpath compare—routerid

BUHACE

FRR (config-router) #no bgp bestpath compare-routerid

Eiiipay

BGP % AR = NI TR E .
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RN Router ID W& RH)E, Eitlbar4H /8 Router 1D K,

6.4. 14. FEHTER
o EH

i JB B BE IR
FRR(config-router) #bgp dampening
e

FRR (config-router—af)#bgp dampening

e BB I3 RS H

FRR(config—router) #bgp dampening half-life-time reuse suppress max-
suppress—time

B

FRR (config-router—af)#bgp dampening half-Iife—time reuse suppress max—

suppress—time

< P % I B R

FRR (config-router) #no bgp dampening (half-Ilife-time reuse suppress max—
suppress—time | )

&

FRR (config-router—af)#no bgp dampening (hal/f-Iife—time reuse suppress max—-

suppress—time | )

ik BGP ¥ i, 33 BGP 1 1PV4 kbl i =t kTl & .

BT 5 B tH 0k Th e, todn & H TJT R e Thae, kit 2 8iE k.
SRR

half-life-time: I, WIHMERC—FIRZL RN A, BRI 156, A5
B, BUEIEEA 1-45,

reuse: FHTEFME, M8 ETHEMCT AR, HEmsliEbr. BACh 750, BUE
YA 1-20000.

suppress: i PR, 4% i 0T E B ZAER, B . BN 2000, BUE
YA 1-20000.

max-suppress—time: F KA ], #% i BEM AN HI R E R, BRIAH 4 * half-
life-time. A7 A58, HUEIEHEN 1-255,

6.4.15. ‘ETHERE

iR EEEHER
FRR(config-router)#distance bgp external—distance internal-distance Ilocal—

distance
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BUBREE
FRR(config-router) #no distance bgp (external-distance internal-distance
local-distance | )

EEpa BGP % 0 T AT & -
B PR B I IUAETE FE 1-255.,
external—-distance: M EBGP Peers “%>] ZI# i A& HEE 2. BRONEBEEZ 0N 20,
internal-distance: M IBGP Peers 2£>] B & HIEE . BRI HIEE N 200,
local-distance: Gl 1¥$HIAIE IS GET network backdoor AL E FIEHD -
BRVEHIE B 200,

6.4.16. ER2%
B CERJE DR E R 2%

i £ RRLE 4B BRI e R
FRR (config-router)#timer bgp keepalive holdtime
BURECE
FRR(config-router)#no timer bgp (keepalive holdtime | )

it BGP i#% i X T HEAT I
BGP 1] Keepal ive 5 #8 R 4E R AN SR A RO%E 42, A Holdtime 5 B 45 K 1
XTSRS A AR
AL, Keepalive @ #5HIME N 60 2, Holdtime W #$MHIME Y 180 #.
24 BGP Speakers 2 [H#37. BGP EHERS, XU %t Holdtime HEATHRRE, {H /N
Holdtime ¥§#¢i%k#E, 1M Keepalive 5B 2HE KPR IE B /5 H9 Holdtime B 1/3 AL
E ) Keepalive FIEMIE/INE
keepalive 1 holdtime ZH ) SN NFD, HUHETEH 0-65535.
AR xEH a8 )E .

e ET4RE I B AN R iR e i 2%
FRR(config-router) #neighbor PEER timer keepalive holdtime
BUBREE
FRR (config-router) #no neighbor PEER timer (keepalive holdtime | )

{3 BGP % ti s X R AT E .
PEER FRAF 454K, T LSS TP bk ot SR 20 1 42 7R
BGP {4 | Keepal ive j& 2 R 4ERFFINS SR 1A 0% H:, 44 Holdtime & 25 K 2]
XA IE 5 AR
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BETEUL T, Keepalive SE 2HME N 60 £, Holdtime SEIN #3HIME A 180 F5.
keepalive #l holdtime Z¥(i¥ A RFD, HUATEH 0-65535,
At A 5 AR S
W B AR L N AR

iR Fic B 48 5 % e i A
FRR(config—router) #neighbor PFER timer connect connect-retry
BRI E
FRR (config-router)#no neighbor PEER timer connect ( connect-retry | )

ik BGP % AL AT E .
PEER FRAFE5E4K, T LSS TP bk ot SR 20 1 42 %
AR BGP A 24t 15 3 42 R U 4T R AT B X P 4% 1 B R R2 R, BGP Speaker i
B 540 B @A ERE RN )G, KAE connect-retry €N 822 5 B 2R kT &
%,
RATEIL T, connect-retry EMZRHMEN 156 #, HUETEH 0-65535.

Wi R A E A

iR P B8 % P 08 5 S P A%
FRR (config-router) #neighbor PEER advertisement—-interval seconds
BUEELE
FRR (config-router)#no neighbor PEER advertisement—interval ( seconds | )

ik BGP B AL T AT L& .
PEER 7R X &4, AT LLSE TP bk ol X S A4 40 (1 44 7K
SR % T R SR RN & TE GBS, BGP Speaker ZE RSN B WA £& 40 Fh kAR AR AL )
FEAS ST RIKE 2% b S I8 5 25 A0 o TR R FH O B BT IRIAILR, K i R AR R AT % B
ER—EEEAER S, BEHENT, IBGPXZE{R0F (EIRES) , EBGPAZEA N
30%b, HUEYERI0-600.
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6.5. HCE ZH

6.5.1.  FAcE BGP X45{Ak

AS 65536

AS 65537

BAE @) VLAN A1 SV (¢ IP bkt R s I Bl s 25 LSS el o))

A

: GE 0/1 VLANIO 192.168.1.1/24

Router ID 10.1.1.1

: GE 0/1 VLAN20 192. 168. 2. 2/24

Router ID 10.1.1.2

: GE 0/1 VLANLO 192. 168. 1. 3/24

GE 0/2 VLAN20 192. 168. 2. 3/24
GE 0/3 VLAN30 192. 168. 3. 3/24

Router ID 10.1.1.3

: GEO/1 VLAN30 192.168.3.4/24

Router ID 10.1.1.4

Pic BB s A

>  FCLI: BCEH:N VLAN, FECEXIRLSVI 1) IP Mkl
SWITCH (config) #tvlan 10
SWITCH (config) #interface gi 0/1
SWITCH (config—if)#switch access vlan 10
SWITCH (config—if)#exit
SWITCH (config) #int VlanlO
SWITCH (config-if)#ip address 192.168.1.1/24
» FRR CLI:
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flic & 4% Router 1D

JE 3] OSPF.

JA BB OSPF,  FF4RE XTI Areas
JA 8 BGP 65536,

5 B J C #37 IBGP & .
FRR#tconfigure terminal

FRR (config)#router-id 10.1.1.1

FRR (config)#router ospf
FRR (config-router) #network 192.168.1.0/24 area 0

S R

FRR (config-router) #exit

FRR (config)#router bgp 65536

FRR (config-router) #neighbor 192. 168. 1. 3 remote—as 65536
FRR (config-router) #neighbor 192. 168. 2. 2 remote—as 65536

m FCERKEB
> ECLI: BCEFEN VLAN, FECEXTR SVI f TP Hudk.  (45M%)
» FRR CLI:
< BEAJS Router 1D,
< JAz) OSPF.
< JABIBL OSPF, JE4EE R Area.
< JA3l BGP 65536,
5 A J CEEAT IBGP 4RJE
FRR#configure terminal
FRR (config)#router—id 10.1.1.2
FRR (config)#router ospf
FRR (config-router) #network 192. 168.2.0/24 area 0
FRR (config-router) ttexit
FRR (config)#router bgp 65536

FRR (config—router) #neighbor 192. 168. 2. 3 remote—as 65536
FRR (config-router) #neighbor 192. 168. 1.1 remote—as 65536

B RERRESC
>  FCLI. EERO VLAN, BB SVI /) IP k. (&%)

» FRR CLI:
< BCE AR Router ID.
<& 43 OSPF.
<> BEIMIELR) OSPF, FFARERT N Area.
< JAZ BGP 65536,
> QISR ibgp—group, HF A, B AN &E4R4 .
<> EXPEEAAL ibgp-group A7 IBGP AR .
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< 5D ##57 EBGP 4BJE

FRR#configure terminal

FRR (config)#router-id 10.1.1.3

FRR (config)#router ospf

FRR (config-router) #network 192.168.1.0/24 area 0

FRR (config-router) #network 192.168.2.0/24 area 0

FRR (config-router) ttexit

FRR (config)#router bgp 65536

FRR (config-router) #neighbor ibgp—group peer—group

FRR (config-router) #neighbor 192. 168. 1. 1 peer—group ibgp—group
FRR (config—router) #neighbor 192. 168. 2. 2 peer—group ibgp—group
FRR (config-router) #neighbor ibgp—group remote—as 65536

FRR (config-router) #neighbor 192. 168. 3. 4 remote—as 65537

B EERRED

>
>

ECLI: MCEH VLAN, FCEXSR SVI Y IP #ilk. (RS
FRR CLI:

< BELE 45 Router 1D,

< JA3I BGP 65537,

< 5 C#57 EBGP 4BJE

FRR#configure terminal

FRR (config)#trouter—id 10.1.1.4

FRR (config)#router bgp 65537
FRR (config-router) #neighbor 192. 168. 3. 4 remote—as 65537

B il ENCR

>

BRI A (B A C 341K TBGP 4BJE)
FRR# show ip bgp neighbors
BGP neighbor is 192.168. 1.3, remote AS 65536, local AS 65536,
link
Hostname: SWITCH-C
BGP version 4, remote router ID 10.0.0.3
BGP state = Established, up for 00:00:05
Last read 00:00:02, Last write 00:00:02
Hold time is 9, keepalive interval is 3 seconds
Neighbor capabilities:
4 Byte AS: advertised and received
AddPath:
IPv4 Unicast: RX advertised IPv4 Unicast and received
Route refresh: advertised and received(old & new)

Address Family IPv4 Unicast: advertised and received

internal
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Hostname Capability: advertised (name: SWITCH-A, domain name: n/a)
received (name: SWITCH-C, domain name: n/a)
Graceful Restart Capabilty: advertised and received
Remote Restart timer is 120 seconds
Address families by peer:
none
Graceful restart informations:
End-of-RIB send: IPv4 Unicast
End-of-RIB received: IPv4 Unicast
Message statistics:
Ing depth is 0
Outg depth is 0

Sent Revd
Opens: 1 1
Notifications: 0 0
Updates: 1 1
Keepalives: 2 2
Route Refresh: 0 0
Capability: 0 0
Total: 4 4

Minimum time between advertisement runs is 0 seconds

For address family: IPv4 Unicast

Update group 1, subgroup 1

Packet Queue length 0

Community attribute sent to this neighbor(all)

0 accepted prefixes

Connections established 1; dropped 0

Last reset never
Local host: 192.168. 1.1, Local port: 34073
Foreign host: 192.168. 1.3, Foreign port: 179
Nexthop: 192.168.1.3
Nexthop global: fe80::2aa:bbff:fe09:2616
Nexthop local: fe80::2aa:bbff:fe09:2616
BGP connection: shared network
BGP Connect Retry Timer in Seconds: 10
Estimated round trip time: 10 ms

Read thread: on Write thread: on

BGP neighbor is 192. 168. 2. 2, remote AS 65536, local AS 65536, internal
link
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Hostname: SWITCH-B
BGP version 4, remote router ID 10.0.0.2
BGP state = Established, up for 00:00:05
Last read 00:00:02, Last write 00:00:02
Hold time is 9, keepalive interval is 3 seconds
Neighbor capabilities:
4 Byte AS: advertised and received
AddPath:
IPv4 Unicast: RX advertised IPv4 Unicast and received
Route refresh: advertised and received(old & new)

Address Family IPv4 Unicast: advertised and received

Hostname Capability: advertised (name: SWITCH-A, domain name:

received (name: SWITCH-B, domain name: n/a)
Graceful Restart Capabilty: advertised and received
Remote Restart timer is 120 seconds
Address families by peer:
none
Graceful restart informations:
End-of-RIB send: IPv4 Unicast
End-of-RIB received: IPv4 Unicast
Message statistics:
Ing depth is 0
Outq depth is 0

Sent Revd
Opens: 1 1
Notifications: 0 0
Updates: 1 1
Keepalives: 2 2
Route Refresh: 0 0
Capability: 0 0
Total: 4 4

Minimum time between advertisement runs is 0 seconds

For address family: IPv4 Unicast

Update group 1, subgroup 1

Packet Queue length 0

Community attribute sent to this neighbor(all)

0 accepted prefixes

Connections established 1; dropped 0
Last reset never

Local host: 192.168. 1.1, Local port: 34073

n/a)
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Foreign host: 192. 168. 2. 2, Foreign port: 179
Nexthop: 192.168.1.3
Nexthop global: fe80::2aa:bbff:fe09:2616
Nexthop local: fe80::2aa:bbff:fe09:2616
BGP connection: shared network
BGP Connect Retry Timer in Seconds: 10
Estimated round trip time: 10 ms
Read thread: on Write thread: on
BB B (A0 C 31E S IBGP AJE)
FRR# show ip bgp
BGP neighbor is 192.168. 2. 3, remote AS 65536, local AS 65536, internal
link
Hostname: SWITCH-C
BGP version 4, remote router ID 10.0.0.3
BGP state = Established, up for 00:00:05
Last read 00:00:02, Last write 00:00:02
Hold time is 9, keepalive interval is 3 seconds
Neighbor capabilities:
4 Byte AS: advertised and received
AddPath:
IPv4 Unicast: RX advertised IPv4 Unicast and received
Route refresh: advertised and received(old & new)
Address Family IPv4 Unicast: advertised and received
Hostname Capability: advertised (name: OLT, domain name: n/a) received
(name:
SWITCH, domain name: n/a)
Graceful Restart Capabilty: advertised and received
Remote Restart timer is 120 seconds
Address families by peer:
none
Graceful restart informations:
End-of-RIB send: IPv4 Unicast
End-of-RIB received: IPv4 Unicast
Message statistics:
Inq depth is 0
Outq depth is 0

Sent Revd
Opens: 1 1
Notifications: 0 0
Updates: 1 1
Keepalives: 2 2
Route Refresh: 0 0
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Capability: 0 0
Total: 4 4

Minimum time between advertisement runs is 0 seconds

For address family: IPv4 Unicast

Update group 1, subgroup 1

Packet Queue length 0

Community attribute sent to this neighbor(all)

0 accepted prefixes

Connections established 1; dropped 0

Last reset never
Local host: 192.168. 2.2, Local port: 34073
Foreign host: 192. 168. 2. 3, Foreign port: 179
Nexthop: 192.168. 2.3
Nexthop global: fe80::2aa:bbff:fe09:2616
Nexthop local: fe80::2aa:bbff:fe09:2616
BGP connection: shared network
BGP Connect Retry Timer in Seconds: 10
Estimated round trip time: 10 ms

Read thread: on Write thread: on

BGP neighbor is 192. 168. 1.1, remote AS 65536, local AS 65536, internal
link
Hostname: SWITCH-A
BGP version 4, remote router ID 10.0.0.1
BGP state = Established, up for 00:00:05
Last read 00:00:02, Last write 00:00:02
Hold time is 9, keepalive interval is 3 seconds
Neighbor capabilities:
4 Byte AS: advertised and received
AddPath:
IPv4 Unicast: RX advertised IPv4 Unicast and received
Route refresh: advertised and received(old & new)
Address Family IPv4 Unicast: advertised and received
Hostname Capability: advertised (name: OLT, domain name: n/a) received
(name:
SWITCH, domain name: n/a)
Graceful Restart Capabilty: advertised and received
Remote Restart timer is 120 seconds
Address families by peer:

none
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Graceful restart informations:
End-of-RIB send: IPv4 Unicast
End-of-RIB received: IPv4 Unicast

Message statistics:

Inq depth is 0
Outq depth is 0

Sent Revd
Opens: 1 1
Notifications: 0 0
Updates: 1 1
Keepalives: 2 2
Route Refresh: 0 0
Capability: 0 0
Total: 4 4

Minimum time between advertisement runs is 0 seconds

For address family: IPv4 Unicast
Update group 1, subgroup 1
Packet Queue length 0
Community attribute sent to this neighbor(all)

0 accepted prefixes

Connections established 1; dropped 0

Last reset never
Local host: 192.168. 2.2, Local port: 34073
Foreign host: 192.168. 1.1, Foreign port: 179
Nexthop: 192.168. 1.3
Nexthop global: fe80::2aa:bbff:fe09:2616
Nexthop local: fe80::2aa:bbff:fe09:2616
BGP connection: shared network
BGP Connect Retry Timer in Seconds: 10
Estimated round trip time: 10 ms
BB C: (A 1B {ERN IBGP 48, D ffH EBGP 46/%)
FRR# show ip bgp neighbors
BGP neighbor is 192.168. 1. 1, remote AS 65536, local AS 65536,
link
Hostname: SWITCH-A

BGP version 4, remote router ID 10.0.0.1

BGP state = Established, up for 00:00:05

Last read 00:00:02, Last write 00:00:02

Hold time is 9, keepalive interval is 3 seconds

Neighbor capabilities:

internal
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4 Byte AS: advertised and received
AddPath:

IPv4 Unicast: RX advertised IPv4 Unicast and received
Route refresh: advertised and received(old & new)
Address Family IPv4 Unicast: advertised and received
Hostname Capability: advertised (name: SWITCH-C, domain name: n/a)

received (name:
SWITCH-A, domain name: n/a)
Graceful Restart Capabilty: advertised and received

Remote Restart timer is 120 seconds

Address families by peer:

none
Graceful restart informations:
End-of-RIB send: IPv4 Unicast
End-of-RIB received: IPv4 Unicast
Message statistics:
Ing depth is 0
Outq depth is 0
Sent Revd
Opens: 1 1
Notifications: 0 0
Updates: 1 1
Keepalives: 2 2
Route Refresh: 0 0
Capability: 0 0
Total: 4 4

Minimum time between advertisement runs is 0 seconds

For address family: IPv4 Unicast

Update group 1, subgroup 1

Packet Queue length 0

Community attribute sent to this neighbor(all)

0 accepted prefixes

Connections established 1; dropped 0

Last reset never
Local host: 192.168. 1.3, Local port: 34073
Foreign host: 192.168.1.1, Foreign port: 179
Nexthop: 192.168.1.1
Nexthop global: fe80::2aa:bbff:fe09:2616
Nexthop local: fe80::2aa:bbff:fe09:2616

BGP connection: shared network
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BGP Connect Retry Timer in Seconds: 10
Estimated round trip time: 10 ms

Read thread: on Write thread: on

BGP neighbor is 192. 168. 1.1, remote AS 65536, local AS 65536, internal
link
Hostname: SWITCH-B
BGP version 4, remote router ID 10.0.0.2
BGP state = Established, up for 00:00:05
Last read 00:00:02, Last write 00:00:02
Hold time is 9, keepalive interval is 3 seconds
Neighbor capabilities:
4 Byte AS: advertised and received
AddPath:
IPv4 Unicast: RX advertised IPv4 Unicast and received
Route refresh: advertised and received(old & new)
Address Family IPv4 Unicast: advertised and received
Hostname Capability: advertised (name: SWITCH-C, domain name: n/a)
received (name:
SWITCH-B, domain name: n/a)
Graceful Restart Capabilty: advertised and received
Remote Restart timer is 120 seconds
Address families by peer:
none
Graceful restart informations:
End-of-RIB send: IPv4 Unicast
End-of-RIB received: IPv4 Unicast
Message statistics:
Inq depth is 0
Outq depth is 0

Sent Revd
Opens: 1 1
Notifications: 0 0
Updates: 1 1
Keepalives: 2 2
Route Refresh: 0 0
Capability: 0 0
Total: 4 4

Minimum time between advertisement runs is 0 seconds

For address family: IPv4 Unicast
Update group 1, subgroup 1
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Packet Queue length 0
Community attribute sent to this neighbor(all)

0 accepted prefixes

Connections established 1; dropped 0

Last reset never
Local host: 192.168. 2.3, Local port: 34073
Foreign host: 192. 168. 2. 2, Foreign port: 179
Nexthop: 192.168. 2.2
Nexthop global: fe80::2aa:bbff:fe09:2616
Nexthop local: fe80::2aa:bbff:fe09:2616
BGP connection: shared network
BGP Connect Retry Timer in Seconds: 10
Estimated round trip time: 10 ms

Read thread: on Write thread: on

BGP neighbor is 192. 168. 3.4, remote AS 65537, local AS 65536, external
link
Hostname: SWITCH-D
BGP version 4, remote router ID 10.0.0.4
BGP state = Established, up for 00:00:05
Last read 00:00:02, Last write 00:00:02
Hold time is 9, keepalive interval is 3 seconds
Neighbor capabilities:
4 Byte AS: advertised and received
AddPath:
IPv4 Unicast: RX advertised IPv4 Unicast and received
Route refresh: advertised and received(old & new)
Address Family IPv4 Unicast: advertised and received
Hostname Capability: advertised (name: SWITCH-C, domain name: n/a)
received (name:
SWITCH-D, domain name: n/a)
Graceful Restart Capabilty: advertised and received
Remote Restart timer is 120 seconds
Address families by peer:
none
Graceful restart informations:
End-of-RIB send: IPv4 Unicast
End-of-RIB received: IPv4 Unicast
Message statistics:
Ing depth is 0
Outq depth is 0
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Sent Revd
Opens: 1 1
Notifications: 0 0
Updates: 1 1
Keepalives: 2 2
Route Refresh: 0 0
Capability: 0 0
Total: 4 4

Minimum time between advertisement runs is 0 seconds

For address family: IPv4 Unicast

Update group 1, subgroup 1

Packet Queue length 0

Community attribute sent to this neighbor(all)

0 accepted prefixes

Connections established 1; dropped 0

Last reset never
Local host: 192.168. 3.3, Local port: 34073
Foreign host: 192. 168. 3.4, Foreign port: 179
Nexthop: 192.168. 3.4
Nexthop global: fe80::2aa:bbff:fe09:2616
Nexthop local: fe80::2aa:bbff:fe09:2616
BGP connection: shared network
BGP Connect Retry Timer in Seconds: 10
Estimated round trip time: 10 ms

Read thread: on Write thread: on

6.5.2. P B <A ES

GEO/1 GEOD/1

GEQ/2
GED/3

GEDN
GED/

ﬁ‘GEUH AS 65536
@ D

BT K VLAN TSV () TP bk dn R pon: (g % i 38 LA bl oA D
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: GE 0/1 VLANIO 192.168. 1. 1/24
Router ID 10.1.1.1
: GE 0/1 VLAN20 192. 168. 2. 2/24
Router ID 10.1.1.2
: GE 0/1 VLAN30 192. 168. 3. 3/24
Router ID 10.1.1.3
: GE 0/1 VLAN40 192. 168. 4. 4/24
Router ID 10.1.1.4
: GE 0/1 VLANIO 192.168. 1. 5/24
GE 0/2 VLAN20 192. 168.2.5/24
GE 0/3 VLAN30 192. 168. 3.5/24
GE 0/4 VLAN40 192. 168. 4. 5/24

Router ID 10.1.1.5

P B 2% A& A
> ECLI: FCER:M VLAN, FCEXTR SV (# IP Hudlk.
SWITCH (config) #vlan 10
SWITCH (config) #interface gi 0/1
SWITCH (config—if)#switch access vlan 10
FRR (config—if) #exit
SWITCH (config)#int VlanlO
SWITCH (config-if)#ip address 192.168.1.1/24

» FRR CLI:
< BCE Router 1D
< JH3) OSPF.
< JBEIMEH OSPF, FFFEEXT M Area.
< JA3l BGP 65536,
< 5 RR L TBGP 4BJ&
FRR#configure terminal
FRR (config)#router—id 10.1.1.1
FRR (config)#router ospf
FRR (config—router) #network 192.168.1.0/24 area 0
FRR (config—router) #exit

FRR (config)#router bgp 65536
FRR (config-router) #neighbor 192. 168. 1. 5 remote—as 65536
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B CEBKRK B
»  ECLI: BCEFN VLAN, FECEXRSVI i 1P Hiht. (4m%)
» FRR CLI:
<  MCHE Router 1D,
< Jazh OSPF,
> JAEIPIE OSPF, FFHEE XN Area.
< JA3) BGP 65536,
< 5 RR#7 IBGP 48 )%
FRR#configure terminal
FRR (config)#trouter-id 10.1.1.2
FRR (config)#router ospf
FRR (config-router) #network 192.168.2.0/24 area 0
FRR (config-router) ttexit

FRR (config)#router bgp 65536
FRR (config—router) #neighbor 192. 168. 2. 5 remote—as 65536

B CERHEC
»  ECLI: BCEFN VLAN, FECEXS SVI f 1P #ihk. (4m%)
» FRR CLI:
< FCE Router 1D
< Ja3h OSPF.
< JABIBL OSPF, JE4EE MR Area.
< JA3l BGP 65536,
< 5 RR EL TBGP 4BJ&
FRR#configure terminal
FRR (config)#router—id 10.1.1.3
FRR (config)#router ospf
FRR (config—router) #network 192.168.3.0/24 area 0
FRR (config-router) texit

FRR (config)#router bgp 65536
FRR (config-router) #neighbor 192. 168. 3.5 remote—as 65536

B iEBRBED
>  FECLI: BCEBZM VLAN, FLEXTRL SVI (1 IP Hhtk. (4HH%)
» FRR CLI:
< PCHE Router 1D,
JA 3] OSPF.
JE BB OSPF,  FF4i &%t B Area.
JA 3 BGP 65536

<>
Y
>
< 5 RR & IBGP 4L /&
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FRR#configure terminal
FRR (config)#trouter—id 10.1.1
FRR (config)#router ospf

.4

FRR (config-router) #network 192.168.4.0/24 area 0

FRR (config-router) #texit
FRR (config)#router bgp 65536

FRR (config—router) #neighbor 192. 168. 4. 5 remote—as 65536

P B i 4 RR

>  FCLI: ECEREO VLAN, ECEXFR SVI [ IP Mudik. (&0%)

> FRR CLI:
BC & Router ID.
Jei 5l OSPF.

JB 3 BGP 65536,
55 RR #57 1BGP 48 &
FRR#tconfigure terminal

FRR (config)#router-id 10.1.1
FRR (config)#trouter ospf

FRR (config-router) #network 192.168.1.0/24 area
FRR (config—router) #network 192.168.2.0/24 area
FRR (config-router) #network 192.168.3.0/24 area
FRR (config-router) #network 192.168.4.0/24 area

FRR (config-router) ttexit

FRR (config)#router bgp 65536
FRR (config-router) #neighbor
FRR (config-router) #neighbor
FRR (config-router) #neighbor
FRR (config—router) #neighbor
FRR (config-router) #neighbor
FRR (config-router) #neighbor
FRR (config-router) #neighbor
FRR (config-router) #neighbor

P EACR

.5

192.
192.
192.
192.
192.
192.
192.
192.

168.
168.
168.
168.
168.
168.
168.
168.

&
&
< EBNIMER OSPF, FE4EE XS Area.
&
&

G Il S B S e

(I O - I O R G R o R e =

=1 k= IS kS

remote—as 65536
route-reflector—client
remote—as 65536
route-reflector—client
remote—as 65536
route-reflector—client
remote—as 65536

route—reflector—client

j#it show ip bgp neighbor BAEARE @I, HARFEENE .
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6.5.3. T[CHE AS B

EBGP

Confed EBGP Confed EBGP
Member Member Member
AS 65536 AS 65537

I
I
I
I
I
!
1
AS 65538 -
I
|
I
I
I
I
I
I

H TR K VLAN A1 SV ) TP bk S s (I s i B SN 1D

A : GE 0/1 VLANIO 192.168. 1. 1/24
GE 0/2 VLAN20 192.168.2.1/24
Router ID 10.1.1.1

B : GE 0/1 VLANIO 192.168. 1.2/24
Router ID 10.1.1.2

C : GE 0/1 VLAN30 192. 168. 3. 3/24
GE 0/2 VLAN20 192. 168. 2. 3/24
GE 0/3 VLAN40 192. 168.4.3/24
Router ID 10.1.1.3

D : GE 0/1 VLAN30 192. 168. 3. 4/24
Router ID 10.1.1.4

E : GE 0/1 VLAN5O 192. 168. 5. 6/24
Router ID 10.1.1.6

ASBR1: GE 0/1 VLAN50 192.168.5.5/24
GE 0/2 VLAN60 192. 168. 6. 5/24
GE 0/3 VLAN40 192. 168. 4. 5/24
Router ID 10.1.1.5

ASBR1: GE 0/1 VLAN60 192.168.6.7/24

Router ID 10.1.1.7
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B CE M A

> FCLI: BCEHEN VLAN, FECEXSSSVI (¥ IP Hidik.
SWITCH (config) #tvlan 10
SWITCH (config) #interface gi 0/1
SWITCH (config—if)#switch access vlan 10
SWITCH (config—if)#exit
SWITCH (config) #interface gi 0/2
SWITCH (config—if)#switch access vlan 20
SWITCH (config—if)#exit
SWITCH (config) #int VlanlO
SWITCH (config-if)#ip address 192.168.1.1/24
SWITCH (config—if)#exit
SWITCH (config) #int Vlan20
SWITCH (config-if)#ip address 192.168.2.1/24
» FRR CLI:
fit & Router 1D,
J& 5l OSPF
JA BN BL I OSPF, FF48 E XTIV Area.
JEZ) BGP 65536. (- ASN 24 65536)
Wi B I IR ASN. (BB ASN 29 100)
MBI . (RIS ASN 65537)
5 B #57 IBGP 4 fE .
55 C #37 EBGP &0 f (FRERABECH 2) .«
FRR#configure terminal
FRR (config)#router—id 10.1.1.1
FRR (config)#router ospf
FRR (config-router) #network 192.168.1.0/24 area 0
FRR (config-router) texit

FRR (config)#router bgp 65536
FRR (config-router) #bgp confederation identifier 100

S R S S T

FRR (config-router) #bgp confederation peers 65537

FRR (config-router) #neighbor 192. 168. 1. 2 remote—as 65536
FRR (config-router) #neighbor 192. 168. 2. 3 remote—as 65537
FRR (config-router) #neighbor 192. 168. 2. 3 ebgp—multihop 2

o iE B HRA B
»  FECLI: FCEEM VLAN, FCEXTS SVI ) IP sdk.  (A4B%)
» FRR CLI:
< HtE Router 1D,
& 3 OSPF.
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& BB OSPF, FEARE X Area.

< JA3) BGP 65536,

< 5 A ZEST IBGP 4R

FRR#configure terminal

FRR (config)#router-id 10.1.1.2

FRR (config)#router ospf

FRR (config-router) #network 192.168.1.0/24 area 0

FRR (config-router) ttexit

FRR (config)#router bgp 65536

FRR (config-router) #neighbor 192. 168. 1.1 remote—as 65536

B CEMHEEC
>  ECLI: BCEIEI VLAN, BCEXSRSVI [ IP Hilit. (5D
» FRR CLI:
i & Router ID.
J& 3] OSPF.
JE BN BLI¥) OSPF, JEF8E XTI Area.
JA3) BGP 65537. (F ASN >N 65537)
Wi B I 1 ASN. (K HH ASN 9 100)
FCE BB A . (A1~ ASN 65536, 65538)
5 D #57 IBGP 41 )&
5 A A1 ASBR1 #57 EBGP 4BJ& (45 E I KBEHCN 2) ©
FRR#configure terminal
FRR (config)#router—id 10.1.1.3
FRR (config)#router ospf
FRR (config-router) #network 192.168.3.0/24 area 0
FRR (config-router) #exit
FRR (config)#router bgp 65537
FRR (config-router) #bgp confederation identifier 100
FRR (config-router) #bgp confederation peers 65536 65538
FRR (config-router) #neighbor 192. 168. 3.4 remote—as 65537
FRR (config-router) #neighbor 192. 168. 2. 1 remote—as 65536
FRR (config-router) #neighbor 192. 168. 2.1 ebgp-multihop 2
FRR (config-router) #neighbor 192. 168. 4.5 remote—as 65538
FRR (config-router) #neighbor 192. 168. 4.5 ebgp—multihop 2

B AEBRHED
>  ECLI: BCEFEM VLAN, PFCEXSRLSVI [ IP Hikk. (4408)
» FRR CLI:
< FtE Router ID,
<& JA3h OSPF.

R T TR SR SRS
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& BB OSPF, FEARE X Area.

< JA3) BGP 65537,

< 5 C &7 IBGP 4R &

FRR#configure terminal

FRR (config)#router—id 10.1.1.4

FRR (config)#router ospf

FRR (config—router) #network 192.168.3.0/24 area 0

FRR (config-router) ttexit

FRR (config)#router bgp 65537

FRR (config-router) #neighbor 192. 168. 3. 3 remote—as 65537

B CEBRHKE
> ECLI: BCERM VLAN, FECEXN SVI [ 1P fuhk. (455
» FRR CLI:
<  MCE Router 1D,
< Jazl OSPF,
> JAEIPIB OSPF, FFHE5E XN Area.
< Ja3l BGP 65538,
< 5 C &AL IBGP 4B /& .
FRR#configure terminal
FRR (config)#trouter-id 10.1.1.6
FRR (config)#router ospf
FRR (config-router) #network 192.168.5.0/24 area 0
FRR (config-router) ttexit

FRR (config)#router bgp 65538
FRR (config-router) #neighbor 192. 168.5.5 remote—as 65538

W CE R % ASBRI
>  FECLI: BCEFEC VLAN, ECEXTS SVI (19 IP thhk. (B8
» FRR CLI:

i & Router 1D,

J& 5l OSPF .

JE B BEIf) OSPF,  FF48E XTI Area

JE 5 BGP 65538, (-7 ASN A 65538)

Fict B B R 1) ASN. (IKER ASN 2 100D

Fe BB A . (RIF ASN 65537)

5 B #57 IBGP 4BJE .

55 C#57 EBGP A8 (Fe i KBk AN 2)

15 ASBR2 %237 EBGP 41 .

I R R S e T S

FRR#configure terminal
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FRR (config)#trouter-id 10.1.1.5

FRR (config) #router ospf

FRR (config-router) #network 192. 168.5.0/24 area 0

FRR (config-router) exit

FRR (config)#router bgp 65538

FRR (config-router) #bgp confederation identifier 100

FRR (config—router) #tbgp confederation peers 65537

FRR (config—router) #neighbor 192. 168. 5.6 remote—as 65538
FRR (config-router) #neighbor 192. 168. 4. 3 remote—as 65537
FRR (config—router) #neighbor 192. 168. 4. 3 ebgp—multihop 2
FRR (config-router) #neighbor 192. 168. 6.7 remote—as 200

WO B H A ASBR2
»  ECLI: BCEF VLAN, FECEXSR. SVI Y IP #ihk.  CEHE)
» FRR CLI:
< CHE Router 1D,
< JA3IBGP 200,
< 5 ASBR2 37 EBGP 4B )&
FRR#tconfigure terminal
FRR (config) #router—id 10.1.1.7
FRR (config)#trouter bgp 200
FRR (config-router) #neighbor 192. 168. 6.6 remote—as 100
B ENR
i#id show ip bgp neighbor AHEABEELEH . HAARTFEEIE.
6.6. onfrd
iid show ip bgp Al show bgp ZFTEAFEKN . HTHNERZ, HEWTHNMAWGL, A¥IH
BRI TELH N 25 o
B R BGP B R

> BRI RS
show [ip] bgp summary
> BoRITAERIER
show [ip] bgp [detaill]
> BaREARBEL
show [ip] bgp A B C D/MASK (bestpath | only-multipath | longer—prefixes)
> o CIDR B H{ER CHERD K 3F B AR FERL K IR 2 R
show [ip] bgp cidr-only
> 7R AS-PATH J& PEVLHCHE 7€ 1E W ZiA A BGP % 15 B

show [ip] bgp regexp regular-expression
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7 BGP HIREAR(E B
show [ip] bgp summary
7R BGP {48 fE A5 B
> BRATAAE
show [ip] bgp neighbor
> RREANAE
show [ip] bgp neighbor A.B.C. D
{278 BGP RIS B
show [ip] bgp attribute—info
{Z7% BGP COMMUNITY Ja& {4
show [ip] bgp community (44:AV|local-AS|no-advertise|no—export|)
7R BGP COMMUNITY 1)
show [ip] bgp community-list (id | name)
7 AR
> SO R AN ER A (EEHD
show [ip] bgp dampening dampened-paths
> RREHEGSIHEE
show [ip] bgp dampening flap-statistics
> BRI H R E S
show [ip] bgp dampening parameters
R filter—list
show [ip] bgp filter—list as path name
IR prefix—list
show [ip] bgp prefix-list pl name
IR route—map
show [ip] bgp route-map rm name
57 BGP ARSI
show [ip] bgp memory
B R Bk
show [ip] bgp nexthop [detail]
78 BGP HAR {5 B
show [ip] bgp paths
RIRRT R
Show [ip] bgp peer—group [PEER GROUP NAME)

58 BGP B E S ER
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Show [ip] bgp statistics

6. 7.

NE 48 A
15 kA2

1T clear ip bgp flclear bgp &4,

B SRR A
clear [ip] bgp PEER

Horf PEER A3 40 F JURPE L -
> ok FORPTA R,
> peer—group: F/sHTAXTEEARL.
>  peer—group pg name: TN E RS,
> A B C D F TP Hbk R AR IEARRE R A
> ASN: FoRHEABIR RGN PTA SR BUE 1-4294967295.
m R
> IERITA R
clear [ip] bgp prefix
> IRENTSIE R R AT

Clear [ip] bgp prefix 4. B. C DM

WS ERIEIR

>

TH BRI ZE 0

clear [ip] bgp dampening

T 7 HU S PR T JelE

clear [ip] bgp dampening A.B. C.D/M

m REA A
BARZ WA SR TR AL .

> [FAIREEAL in A out
clear [ip] bgp PEER soft
> BEALin
Clear [ip] bgp PEER [soft] in
> BEANLout
clear [ip] bgp PEER [soft] out
Frpr PEER 40 F JURPE L«
>k FORPTA M.
» peer—group: FRNFTAXAEAL.
> peer—group pg name: FNF-AMEERE IR .
> A B C D FIP HihEFRORIEARE E BN A
> ASN: RoRHEA B RGN R BUE 1-4294967295.
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BN AR
BARZ WA TG AL U -
> [FREELL in M1 out
clear [ip] bgp prefix [A. 5. C. D/M] soft
> HAEALin
Clear [ip] bgp prefix [4.B C D/M] [soft] in
> EALout
clear [ip] bgp prefix [A. 5. C. D/M [soft] out
B A TR T
BARZ WATSOR TR Ui
> AR AL in Al out
clear [ip] bgp dampening [4 B C D/M soft
> BEAfLin
Clear [ip] bgp dampening [A4. B C D/M] [soft] in
> AL out

clear [ip] bgp dampening [A4 B C. D/M [soft] out
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