Cisco Express Forwarding ZfEAL =/\S L)
Do EtoO0—R N TCBTBINTT
Noa1—F1427T

Document ID: 18285

Updated: 2005 £ 8 A 10 A

E PDF &> > O—R
ED R

Z4—RNY S
B9 EH m

CYAAIYRTLA 7#T—F 4% (CEF)
=N

BE

[FIEr % San

24

FHITZ I R—F b

REcE

B S5

O—RNZ2220EE

CEF QHIlC : EHONAFERFIL—MDOYRE
CEFO—RIFVVIDERE

CEFO—R NS VITOABAB XA
CEF O—R NZ 2> 2T OEE
DoOoBEHEQOO—R S TIFTIT
AO—R>IT7UTEBNEIBRE NS ETOERHAR

—

BEAN ) R RE

N—RIOITFICLKD CEFO—RNZ > Td0HKR—b
B E B3R

Cisco H7/R—h X2 -5 1 - BEXFE

BE

COBRZEDESIC Cisco I0S IAICENTVWET?. Y7 KT TId Cisco Express
Forwarding ( CEF ) R T2 L EEHONTLIL UV U EEDLAVIO—RNZUI VTR
ELET,


//www.cisco.com/c/en/us/support/docs/ip/express-forwarding-cef/18285-loadbal-cef.pdf
//www.cisco.com/c/en/us/support/docs/ip/express-forwarding-cef/18285-loadbal-cef.pdf
javascript:window.print()
javascript: void(0)
javascript: void(0)
//www.cisco.com/c/en/us/tech/ip/ip-switching/tsd-technology-support-troubleshoot-and-alerts.html?referring_site=smartnavRPT

IE - Sua
B

CORFIXVNOABR, DAATIIATLATAD—FA42TD2 2OTF—2BEICDL
TEBLTVARENHREBZDTVET,

- BB IR — A (FIB)

BT
ARL—=2320ABIIODVTRZOERD "EEEFH#HR.L 0> 32 %& Cisco Express
Forwarding ( CEF ) 3B L TT& L\,

FATRIIAR—Fb

CORFIXNF, BEDYTIRNITITXN—RIITON—SIaVIIREENDEDOTRD
WEEA

CORFIXNOBERHRIF. BREOSARRILHZTNAARALCETVWTERENEZEDTT, <
DRFIXKNTEATEIIXNTOTNARAR, JUTB(FTT7FILDN ) RETERZRBL T
WET, RHROXY NT—IHFRBBFTHIBEICE., EORSIBEXILCODVTE, TOEE
NEREICOVTHREICEBLTE<KLENHUET,

RECE
K+ 1XY NREORMER. TYRIFIZHL T4 YT AORER EBBLTEEL,
BRI

Cisco I0S Tk, L—RZNLTNTY N EEETEZIEHIC, AFAAZAXLELTIPRAIYF
VURERLET. FATBXNAALE, TORARIYFVT, 77—AK RAYFY
. TEULTCEF®HYNET, ZKONTYREARAYTFTREDHIC, 3D2DXAZAXLDOLVTHh
BEERTINICEK2T, SATLAEEONT A—XAEO—R NSO VTICERZDEEN R
FWET,

P 2L YFUIDAAZALTE, N7y NBEBLTREBHLEVNS 2 DO—BHWBE— K%
YR—RLTVET, KOF—TLTE, BHOE—KICOWT, AREFBAOBKERLE
7,

JEEEN Ny NEfY

N7y NEfuTO70Ot
AARAAYTFUTERDT
CEF

BEBNTOT7—AN
AAYFITBKU CEF

FXOINVHeANT



/c/en/us/support/docs/dial-access/asynchronous-connections/17016-techtip-conventions.html

DN

A
_

T7—ANRAAYFT
NHEE. EBONANE
MEBETE, 525N
ERELCTLTE—D/N
AZEFERTDC ENREE
ThEd, CEF A4 YF
CIODGE, BEONA
FEMWEEBEETE, 5X
SNERERRANES
KIRARDRTIZHLT
B—ONAZFERTS
ENRIEENET, EX
BDRTICHTBINT T4
YOk, BIONAZFER
IRHERANFHY)ET,

NTy NESOO—R
NTZDTICRBDNA
ODEATE. IL—2HE
RDRANRI—HFDE
varvaEREIR L
BLEHLTTF—2 N
TYRNZEETED D
HEFELVWEDTTY,
ZEINTY N EEICE)E
THEOONADOREIC
&, Zo>ROEE>ARK
NMERAETIhET,

T7—ANRAAYFT
NHBE. WHREMDAA
YFTTR., DL
ADONTY NAEEIEL
NAZWB =8, THE
BRO—RZITTFIITH
RETRENHYET
o CEFRAYF>I TR
RETEBEORTD
BN LEVEEIC, TE
ERoEAELBEN
HYVET, mEBOO—
RNSREERCER
NST714YODHTHE
PEICKDTREVYET;
RETLEWEDORT O
MEML EBEK,. O—
RTTVITN MR
z“jo

BZA5hERERTKRAD
ETBFRRANDART IC3S
IRINTY ME, EBB
NAZBBDIEENHY).
NTY NOXEVEFEZN R
£IBENDBYVET,
COFER. JEFESY)
DEENERENID
Voice over IP ( VoIP ) 7
EQO7O0—ICIF#HERE N
FEA.

O—kNSvooTelR

O—RNZ222TER, L—RHFEBONAZEBALTNTY RERBEDIPTRLA(IPT
L740AEEREND ) [DRET D HEE

O—RNZ22DTIEDOVTHATIEIC, ROAFZERBLTHEEXT,

BERLET,

i

EH

Prefi

R LET,

192.16.10.0/24 D LS BEHWEIP XY N —D %&,
Cisco I0S Tk, XA F+=Zv U )L—
T4 7O N EFEALEXY =D KX
. FEEICKDAZTAY I IL—RNORBREICK?
BEsnrEReEALT, L—TF1>2T 7—7




WIBEDIPTL7 40 AZEFMLTVET,

HEIBETL T A DANEET D -HODOEMNER
BEEKRLET, CiscolOS Tlk, F/NAICOA
Path | FZZIVWHTTVET, BAETLT1VANDT
VT4 7 BE—BONARK, JAMNBEELBEL
FHYEBHZENFHVET,

2O0IP /—RETOEAFEOIZT1I_-—>3
v 70—-%2EKRLES, v a>icHsd /N
? TYRE, IXTEA—DORETEREDIP T RL
AEFERALET,

ZOMOBHICOVTE, "O—RNFUVITOBEDHEL, ZZRBLTLEE L,

CEF OHIc : EBONAFTERIL— b OIRE
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RORNRODSTR, L—F2AEIL—FB D2 D20D)L—AH, high-level data link control ( HDLC;
SLRILF=2VIHE ) OATEIMMEZEERL T, 32O UFIL AV ER—=TITALATNY
IV=NY JICEREIATVET,

IL—=Z2A L—2B

interface Ethernet 0
i p address 192.168.20.1
255. 255. 255. 0
!
interface Seriall
i p address 10.10.10.1

255.255.255.0
!

interface Seriall

i p address 10.10. 10.2
255. 255. 255. 0

cl ockrate 2000000

|

interface Serial 2

i p address 20.20.20.2
255. 255. 255. 0

cl ockrate 148000
!

interface Serial 2

i p address 20.20.20.1
255. 255. 255. 0

|

interface Serial 3

i p address 30.30.30.1
255. 255. 255. 0

i p ospf cost 100

|

router ospf 1

net work 10.10.10.0 0.0.0. 255
area O

net wor k 20.20.20.0 0.0.0.255
area O

net wor k 30.30.30.0 0.0.0.255
area O

network 192.168.20.0
0.0.0.255 area O

interface Serial 3

i p address 30.30.30.2
255. 255. 255. 0

i p ospf cost 100
cl ockrate 148000
router ospf 1
network 10.10.10.0
0.0.0.255 area O
networ k 20.20.20.0
0.0.0.255 area O
network 30.30.30.0
0.0.0.255 area O
maxi mum paths 1

LW—BRAAL—HFRYNAE—TIAAIPERY NJ—7 192.168.20.0 IZEETFT B =HIZ)I—2 B
FAD2UEDONAZEDLSICBERTDIN KA LLD,

- 77 #J)LNTIE, Open Shortest Path First (OSPF ) IC& V), IBEANDE—ORKEL/NAH
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HR—KREhTVET, COZFUATE, RouterBlx 1 ICELVRANATEREE TV
£9, LENDT, RouterB ik, TNHABRIICENEZELEAICETVT, TEHEOHS
EMNAOHFAS 1 DONADHKZRBIRLET, JL—2F BIF 192.168.20.0 FY RD—7I(C
B-—NARELTUTIL2DERISHBLET, showip cef I RB KT show ip

route N REFEAL T, BED/NADEKREZEZEL E£9 . RouterBishow ip cef

192. 168. 20. 0 192. 168. 20. 0/ 24, version 59, cached adjacency to Serial2 0 packets, 0 bytes via
20.20.20.1, Serial2, 0 dependencies next hop 20.20.20.1, Serial2 valid cached adj acency
Rout er B#show i p route 192.168.20.0 Routing entry for 192.168.20.0/24 Known via "ospf 1",

di stance 110, netric 74, type intra area Redistributing via ospf 1 Last update from
20.20.20.1 on Serial2, 00:03:58 ago Routing Descriptor Blocks: * 20.20.20.1, from
204.204.204.1, 00:03:58 ago, via Serial2 Route metric is 74, traffic share count is 1

. OSPF |Z maximum-paths N> REFERAL T, L—FT 1207 T—7ILICEBO/NAZFHFT
LET, OSPF Tk, EOAAMNA—RNT I VIEFZHLTVET, FEIANO—
RIFUDTRERETSICIE., Interior Gateway Protocol ( IGP; REY*—hD T 4 70O
)L ) &£ LT, Enhanced Interior Gateway Routing Protocol/Interior Gateway Routing
Protocol ( EIGRP/IGRP ) ZFXREL EJ., IGRPHE LV EIGRP IC &2 FFIAMNA D
BENZ T (NITUR) 2 ZRLTLKEZV, FHICOVWTRE,

Rout er B(confi g) #router ospf 1 RouterB(config-router)#maxi mum paths ? <1-6> Nunber of paths
Rout er B(confi g-rout er) #maxi mum pat hs 3

MN=F AT F=TIH 192168200 IZ2 DD/NANEETNTVR L ZREZET S showip

route AN RZEFEHAL TFE L\, RouterB#show i p route 192.168.20.0 Routing entry for

192. 168. 20. 0/ 24 Known via "ospf 1", distance 110, netric 74, type intra area Redistributing
via ospf 1 Last update from 10.10.10.1 on Serial 1, 00:00:11 ago Routing Descriptor Blocks: *
20.20.20.1, from 204.204.204.1, 00:00:11 ago, via Serial2 Route netric is 74, traffic share
count is 1 10.10.10.1, from 204.204.204.1, 00:00:11 ago, via Seriall Route netric is 74,
traffic share count is 1 !--- The route netric is 74 for both paths.

-3 ’.)0)%37\ NONAZEHYR—KRFTBDKSIC OSPF ZEREL EL =4, show ip route O H 5
W&, POTATIRINAN 2 ’Db?b‘?_%m‘c‘f nTLWEEBA, COEBRZ/ADLHIZ, show
|pospf|nterface2|7/ RZEFEALET, ZUTIL3E. DUTIL1EVTIL2RYES

WIOARNFEZSNTWVWS SO, FHEICKE 2 TWET, RouterBishow i p ospf interface sl
Seriall is up, line protocol is up Internet Address 10.10.10.4/24, Area 0 Process ID 1,
Router | D 100.100.100.1, Network Type PO NT_TO PO NT, Cost: 64 RouterB#show i p ospf
interface s2 Serial2 is up, line protocol is up Internet Address 20.20.20.2/24, Area O
Process 1D 1, Router ID 100.100.100.1, Network Type PO NT_TO PO NT, Cost: 64 RouterB#show ip
ospf interface s3 Serial3 is up, line protocol is up Internet Address 30.30.30.2/24, Area O
Process ID 1, Router |D 100.100.100.1, Network Type PO NT_TO PO NT, Cost: 100

. showrun X R&EMEHL T, Serial 3 A ip ospfcost 100 AN RTEREST N TVWBAHES
H%ZEBFELET, noipospfcost100 74 2—T7 T4 A AN REFALT, ZUTIL
3ERENSHIBRL, IXT3I2OUTIL VOO IANEEZFIZLUE T, Router Béshow

run interface s3 Building configuration... Current configuration: ! interface Serial3 ip
address 30.30.30.2 255.255.255.0 no ip directed-broadcast ip ospf cost 100 ip ospf
interface-retry 0

. show ip route V> Ri& 192.168.20.0 XY RD—VIL5 3 DOEIAN NAZRRT S,
Rout er B#show i p route 192.168.20.0 Routing entry for 192.168. 20. 0/ 24 Known via "ospf 1",
di stance 110, netric 74, type intra area Redistributing via ospf 1 Last update from
10.10.10.1 on Seriall, 00:00:01 ago Routing Descriptor Blocks: * 20.20.20.1, from
204.204.204.1, 00:00:01 ago, via Serial2 Route nmetric is 74, traffic share count is 1
30.30.30.1, from 204.204.204.1, 00:00:01 ago, via Serial3 Route nmetric is 74, traffic share
count is 1 10.10.10.1, from 204.204.204.1, 00:00:01 ago, via Seriall Route nmetric is 74,
traffic share count is
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O—RNZUIVINFTONBFLEZERTZICE. ETT—7IINFrBERITShTVRHEE
BRIIVBENHYVET, CEFT—7ITR. 16 ON\NYZ1 NTFYy N (O—R>T7 T—7
LW)YERAVNLET, chsoNvZa2 NTY NE, NFLILNAO LS OBEEERT—7 I
BRARLTVWET, FHilE, "CEFO—RNFUVTOAR, Z2FRLTLEEV, A
AYVFENBZENTY MG, RERTRLAELEBET RLAORTICHFSh, O—RZTT7 7
—7JILEREENET,

EDADAIVATLATZAD—FAVIDAAYFUIICR, BEBLNENTY NEALD 2 &
BOXEBRATHHNET, 1BOIL—FTHADZATFIERENATVREERE. ThTHhO
BRATZECBEOO—RIIT7 T—7IIHFREBEhET,

BABEMOO—RNZI TR, L—REEHONAZFEALTO—R I T7IVT21TS
CENTEET, BAEBRNOO—R NIV TE, CEF Z2BMICLERICTF 7 I NTESRD
CBYET, Chlk, BEAEDRRTBRENZO-—RNTZITFETY, BERMNOO
—RNSOIVTR, BENBRS T4V VBICKETD D, RETETBEORT OBAE
mUESEE. O—RITFUITHFHRATT,

NTY RBENOO—R NS0Tk, L—32&., B2ORANEEFEI—HY v aas
BT3B, BRELETF—ENTY N ENARIZREETEETT, ENTYRRBEICEETS
EFOONADREICKE., ZOROEVARXNFERAENEST, NTY NENYOO—RNZ2Y
IJTE, BRI OETONT O VINBECTODNET, NTY NBENOO—R NZ22 Y
TJICEBDNADFAFEIVEDTITN, EASNERETERBEDRANORTIZEGE/INT Y

NCE2BBDNANBIREN, ChICEKYNTY NOYTBEZINRETHIHEENHYVET, <D
., NTY NBEOO—RNZIDT@F, BFEBSYICNTY MR BEICEETD CEICKE
5. VOIPRBREDTF—Z NS T714vOICEEBLEEA. NTY NEOO—-R NI TE
RETEREDE—DORTIZHTEINANFBERICESBEVELSIC, FHTEEXT,

NTY NBUERABNUDAEZEELZETSICIE, ipload-sharing ANV REFEALE T,

7200- 1. 3(config)#interface fast 0/0 7200-1.3(config-if)#ip | oad-sharing ? per-destination
Determini stic distribution per-packet Random di stribution 7200-1.3(config-if)#ip |oad-sharing
per - packet

ZTEREFRTBICE. showcefinterface AY > REFEALET,

7200- 1. 3#show cef interface fast 0/0 FastEthernet0/0 is up (if_nunmber 3) Correspondi ng hwi db
fast _i f_nunmber 3 Corresponding hwidb firstsw>if_nunber 3 Internet address is 172.16.81.13/24
ICVWP redirects are al ways sent Per packet |oad-sharing is enabled | P unicast RPF check is

di sabl ed I nbound access list is not set Qutbound access list is not set IP policy routing is

di sabl ed Hardware idb is FastEthernet0/0 Fast switching type 1, interface type 18 | P CEF
switching enabled | P Feature Fast sw tching turbo vector | P Feature CEF switching turbo vector
Input fast flags Ox0O, Qutput fast flags OxO ifindex 1(1) Slot O Slot unit 0 VC -1 Transmt linit
accurul ator 0x0 (0x0) | P MIU 1500

CEFO—R NFUS VT OABXAZX LA

CEFO—RNZUIUTEZRATVS, ABXNZAXLZFHLKRTHEL S,

CBEYI AV (LRORESR )T IOTATRNRCE)ETSNET,



YDAV ONAANDOEY)HTHITOhET, ChillE, RETEEED IPT7 RLAZEE
ITB/N\Y1EEICIZ, BE®D CiscolOS DV J—ATRFIVRY—TI RO/NADE)
HTCEEEAICITSI—EDO/\YZ 1 IDNFEASNET,

TIOTATIHENAN, 16 ONYZINTYRDSEOWVWK DN ICHZTBHICEY) HTSshET
o WADNTY MADOEYYETK, O—RNSFUIVIORATETIOTATBENADEKIC
EO2TEDLYET,

N\ aeEEFERLEERE. BMENTYRND 1D, DFY Y IVICEATS/NA
BRIBRIDEHICHERAENET,

N=BRICEKP2TEEENZINTOEYSIAVICRLT, TRTFIhOTIT147 NAHNEL
EEOtEYIavEBRELET,

Zh5®D CEF DRBENHIZERTHEL &5,

1.BETLT7AVACRTEITIOT 47 NAOEZ 2 2I0HS T2k, maximum-paths I~
s I\Eﬁﬁﬁ LEI, Rout er B(confi g) #router ospf 1 RouterB(config-router)#maxi mum paths 2
2.showipcef {7’/L 7 1 U A}internal ANX> RZEFEAL T, NAONT Y MADEY) HTZERX

RUE T, RouterBt#show i p cef 192.168.20.0 internal 192.168.20.0/24, version 66, per-
destination sharing O packets, 0 bytes via 20.20.20.1, Serial?2, 0 dependencies traffic
share 1 next hop 20.20.20.1, Serial?2 valid adjacency via 30.30.30.1, Serial3, 0
dependencies traffic share 1 next hop 30.30.30.1, Serial3 valid adjacency 0 packets, 0
bytes swi tched through the prefix Load distribution. 01 01010101010101
(refcount 1) !--- The load distribution |ine summarizes how each path is !--- assigned to
the hash buckets. Hash OK Interface Address Packets 1 Y Serial2 point2point 0 2 Y Serial3
point2point 0 3 Y Serial2 point2point 0 4 Y Serial3 point2point 0 5 Y Serial?2 point2point 0
6 Y Serial3 point2point 0 7 Y Serial2 point2point 0 8 Y Serial3 point2point 0 9 Y Serial2
point2point 0 10 Y Serial 3 point2point 0 11 Y Serial2 point2point 0 12 Y Serial 3
point2point 0 13 Y Serial2 point2point 0 14 Y Serial3 point2point 0 15 Y Serial 2

point2point 0 16 Y Serial 3 point2point 16 M/\Y > 21 NT v K&, O—R NZ>2>2T9D
BRATETIOTAT NAOBIZE>TRHREENET. BHEET—ARK., NAOEHNBHO
BETT. 16BONTYNE, FOTAT NATHEICEOSNET, 16 DBAHATIOT
17 NADBIC &> TEANPBEVEE, BEOHOEYONT Y NEEHICEUET,
RDKRTE, N1 NTYRF22FLE32OT7 07147 NAZRIFEZRLET
o RDBITE, WEAND/INAN 3 2HVWET, CEFAF/N\NYZ 1 NTY K~ 16 ZHIERL., 3
DDIVTIUVIOFNYZINTY RO 1HS 15 £ THEICEYLETShTWAIE
(C3EB UL TL &V, RouterB#show ip cef 192.168.20.0 interface 192.168.20.0/ 24, version
64, per-destination sharing 0 packets, 0 bytes via 20.20.20.1, Serial2, 0 dependencies
traffic share 1 next hop 20.20.20.1, Serial?2 valid adjacency via 30.30.30.1, Serial3, 0
dependencies traffic share 1 next hop 30.30.30.1, Serial3 valid adjacency via 10.10.10. 1,
Serial 1, 0 dependencies traffic share 1 next hop 10.10.10.1, Seriall valid adjacency 0
packets, 0 bytes switched through the prefix Load distributionn 0 1201201201201
2 (refcount 1) !'--- The active paths are assigned to hash buckets in a !--- round-robin
pattern. Hash OK Interface Address Packets 1 Y Serial?2 point2point 0 2 Y Serial3
point2point 0 3 Y Seriall point2point 0 4 Y Serial2 point2point 0 5 Y Serial3 point2point 0
6 Y Seriall point2point 0 7 Y Serial2 point2point 0 8 Y Serial3 point2point 0 9 Y Seriall

point2point 0 10 Y Serial2 point2point 0 11 Y Serial3 point2point 0 12 Y Seriall
poi nt2point 0 13 Y Serial2 point2point 0 14 Y Serial3 point2point 0 15 Y Seriall

point2point 0 !--- Hash bucket 16 has been removed. JE: C C CRBEICKHTIE—D/VAHN
BREATVETYN, SAOTIIATLARATAD—FATOBEENET7—AN AA
YFUOTDANZAALR, NAORBREFEORTELE>TWVWET, CEF Tk, REx LT
EOEEDIPT RLANEZEBENEIN, 77—ANAAMYFUITRRIEEDIP T RL

AULAZEEREhEEA,

CEF O—R NZ2 22T Ol




LN—R2ETOCEFO—RNZUI VI EZBRIATRIICE, RORATYTIZRVET,

1.CEF A N—Z2LETTO0—-NILICEMCBE2>TVWDRCEZHFELE T, S3-4K 2#show i p cef

%CEF not running Prefix Next Hop Interface !--- This output shows C sco Express Forwardi ng
is not enabled. !--- Use ip cef command in global configuration to enable it.

2BEDREAVA—TIAAT, N7y NEUELEREAERMORS Y FIHFEME-

TWBELZBRBLET, T7AIDNIBEENMT T, Router A¥show cef interface si

Seriall is up (if_nunber 3) Internet address is 10.10.10.1/24 ICVW redirects are al ways
sent Per packet |oadbal ancing is disabled I P unicast RPF check is disabled I nbound access
list is not set Qutbound access list is not set Interface is marked as point to point
interface Hardware idb is Seriall Fast switching type 4, interface type 40 IP CEF swi tching
enabled !--- Cisco Express Forwarding is enabled on the interface. |IP CEF Fast swi tching
turbo vector Input fast flags Ox0, Qutput fast flags OxO ifindex 5(5) Slot 0 Slot unit 1 VC
-1 Transmt limt accurulator 0x0 (0x0) |P MIU 1500

3N—F AT F=TINECEF 740—=F 42T F=TI)IZ. IXTONFLIL NANE
FhTWBHE%Z, showiproute AN RZE> THEFEL £, RouterBishow ip route
192. 168.20.0 Routing entry for 192.168.20.0/32, 1 known subnets O 192.168.20.1 [110/65] via

20.20.20.1, 00:06:54, Seriall [110/65] via 10.10.10.1, 00:06:54, Serial2 [110/65] via
30. 30.30.1, 00:06:54, Serial3

4.showipcef IN> RZEMEAL T, CEFFIB Z#E2L £ 9, RouterB#show ip cef 192.168.20.0
192. 168. 20. 0/ 24, version 18, per-destination sharing 0 packets, 0 bytes via 30.30.30.1,
Serial 3, 0 dependencies traffic share 1 next hop 30.30.30.1, Serial3 valid adjacency via
20.20.20.1, Serial2, 0 dependencies traffic share 1 next hop 20.20.20.1, Serial?2 valid
adj acency via 10.10.10.1, Seriall, O dependencies traffic share 1 next hop 10.10.10.1,
Seriall valid adjacency 0 packets, 0 bytes switched through the prefix tnstats: external 0
packets, 0 bytes internal 0 packets, 0 bytes RouterB#show ip cef 192.168.20.0 interna
192. 168. 20. 0/ 24, version 18, per-destination sharing 0O packets, 0 bytes via 30.30.30.1,
Serial 3, 0 dependencies traffic share 1 next hop 30.30.30.1, Serial3 valid adjacency via
20.20.20.1, Serial2, 0 dependencies traffic share 1 next hop 20.20.20.1, Serial?2 valid
adj acency via 10.10.10.1, Seriall, O dependencies traffic share 1 next hop 10.10.10.1,
Seriall valid adjacency 0 packets, 0 bytes switched through the prefix tnstats: external O
packets, 0 bytes internal 0 packets, 0 bytes Load distribution: 01 201201201201
2 (refcount 1) Hash OK Interface Address Packets 1 Y Serial3 point2point 0 2 Y Serial2
point2point 0 3 Y Seriall point2point 0 4 Y Serial3 point2point 0 5 Y Serial2 point2point 0
6 Y Seriall point2point O 7 Y Serial3 point2point 0 8 Y Serial2 point2point 0 9 Y Seriall
point2point 0 10 Y Serial3 point2point 0 11 Y Serial2 point2point 0 12 Y Seriall
point2point 0 13 Y Serial3 point2point 0 14 Y Serial2 point2point 0 15 Y Seriall

pointzpoint 0 3 EEOO—RIIT7TF—7IILREER/TSEIC012012.2RLET, H'R
ENTHY, ESICBIL—BPTORZTAVIDIITH1THICENREATVET,
COCERF, 32NFIAMDII—MET, FIAMOEEREMO—R I TV ITHFTHO
hdcezrRmLET,

5 AAIVARTLARAT7#D—F 42T OBEZEBERZEHIEL F£9 . RouterB#show adj acency

detail Protocol Interface Address IP Seriall point2point(1l1) 0 packets, 0 bytes OF000800
CEF expires: 00:02:31 refresh: 00:00:31 I P Serial2 point2point(11l) 0 packets, 0 bytes
OF000800 CEF expires: 00:02:31 refresh: 00:00:31 I P Serial3 point2point(11) O packets, O
byt es OFO00800 CEF expires: 00:02:31 refresh: 00:00: 31

6. FTEEND CEFO—RNZUIUT XNZALN, IXTOREFEAVE—T I A ATRHRE

TENTWVWB &ML LE T, RouterB#show ip cef 192.168.20.0 192. 168. 20. 0/ 24, versi on
89, per-destination sharing 0 packets, 0 bytes via 10.10.10.1, Seriall, 0 dependencies
traffic share 1 next hop 10.10.10.1, Seriall valid adjacency [output onitted]

TNYZANTYNDTAIUTATZBMIL, RY ND—=0TO CEF NEZ—=H00 N
R I BDRDICHTEBREZNRELET, LA, BRICRTIRASYFENLNT
Y RNOBRNA R, HBBPIVRRREEBALTARAIYTFENENTY NOBBEEDFERZU
El/f"\,\igé‘b“lﬁbji?o \ho):|7> I\Eﬁﬁﬁ LEI, router(config)# ip cef accounting

| oad- bal ance-hash Packet 74 —J)LROTOEZRT, N7y hO7O0—%Z#ELET,
Rout er B#show i p cef 192.168.20.0 internal [...] Load distributionn 012012012012
012 (refcount 1) Hash OK Interface Address Packets 1 Y Serial point2point 0 2 Y Serial2



point2point 0 3 Y Seriall point2point 0 4 Y Serial3 point2point 0 5 Y Serial 2 point2point
35 6 Y Seriall point2point O 7 Y Serial3 point2point O 8 Y Serial2 point2point 60 9'Y
Seriall point2point 0 10 Y Serial 3 point2point 0 11 Y Serial2 point2point 0 12 Y Seriall
point2point 0 13 Y Serial3 point2point 0 14 Y Serial2 point2point 30 15 Y Seriall

point2point 0125 D/NT Y NE2 VTN 227 0—LFLE. NF 74V 0ZERLES

M- PING B9 2354 ping/\T Y M Cisco Express Forwarding A4 Y F JL—X & &
BIBURENFHBDELSICLTTEV, 2FY, ping/ N\TY NEHBD CEF A/ YF A&

—TJIAADSANEN, CEFRAMIYTFENT, MO CEF RAAMYF AV EZ—TIAAHLS
EEETNDUVENfHVET, . RERLETBEORTHEADICENT, BAEMOO—R

SITUDINEKYMBRNTT,

8. 7L7A4VAICRNT 714y 0 FEELTVWAHREIC, showinterface IR ROH D %ZBET
o 'txloads & Trxload) DEZRANET (AR —TIAAICEL>2TR, Mloads DEZ
1D2ETRRALTVBEDEHYET, chiF, EEEZEOAMANZEBENATVET ),
NTY REOO—R NSO TENTY NOBEBZEICSBLETHY. NSLIL U
DOTRNTY ROHBAXICEK2THTFHAICTEELEERNNBESNBDBEENHYET,
Serial 1/0:0 is up, line protocol is up

reliability 255/255, txload 10/255, rxload 3/255 Seriall/1:0 is up, line protocol is up
reliability 255/255, txload 18/ 255, rxload 3/255

9.CEF BARMA—R NZ2 20T, ROOAX REFEALT, 2y a2 FfgWUHET
SNENACRHBDENTEXRY, F—TJ—R&l Tinternal ZIBEML., FEAZHTVLS
N2 1 NTYRNERRLET,
show i p cef exact-route {source-ip-address} {dest-ip-address} [internal] RouterB# showip
cef exact-route 50.50.50.2 192.168.20.1 internal 50.50.50.2 -> 192.168.20.1 : Serial9/0
(next hop 20.20.20.1) Bucket 4 from 15, total 3 paths RouterB# show ip cef exact-route
5.5.5.1 192.168.20.1 internal 5.5.5.1 ->192.168.20.1 : Serial 9/0 (next hop 20.20.20.1)
Bucket 7 from 15, total 3 paths RouterB# show ip cef exact-route 6.6.6.1 192.168.20.1
internal 6.6.6.1 -> 192.168.20.1 : Serial 9/0 (next hop 20.20.20.1) Bucket 7 from 15, total
3 paths RouterB# show ip cef exact-route 8.8.8.1 192.168.20.1 internal 8.8.8.1 ->
192.168.20.1 : Serial 9/0 (next hop 20.20.20.1) Bucket 13 from 15, total 3 paths

10. AT hERBFITHETHZBEARK, ROEZZBLTILKEEY, —EORETLSE
KT RLAORT, EFLENZLIL V> OZBBITZ Y a0, v a>o/N
TYRODBEYA X, 120V I VICERBEONTY MFHYELEAD, TWHREMN
ODO—RNFUIVTRFEENRBRNT T4V O0BICHKEL., RETETVEORT OHH
BMUAESESICEO—RZITIINNERNTT,

DOOEER#OO—RSITVYT

N=—TFTA42T T—=TILOEEILEL>T, BENDTIT 147 NAOBHNABEBEhEHE, AT
TOARTLA 7#TD—742TTl&, showipcef{Z'’L 7 4 U A}internal AN ROBEHICH S
O—RNZRABEETY7TTF—RNULET, RICCEF TR, ILLKBELENT Y h&, B
RIS TEDINYINTYNEBELET, BRENENTY MNE, BICFERAEThEEDL
BUSEEEHNE, ESBEEHYET,

RODATY T TR, BETLTADANDOTIT 47T NAOBHNEEEhI-#IC, CEFO—R
NGO TEBIEHECND A EICOVWTHALET,

1.BETLTA AN 2 DONAZEAL THETRETHIERELET. NA1T KT
TATTEN . NRA2BT7IT47T, IXNTORNZ T4V IEWHELTVWET,

2 NANHNBUOEATRICEDE, IPIL—T42JBRR7OELAFRBEINET,

3. COBERT, CEFICL>THADNARICDODVWTARONTAFMShD 8, NA2 %
BRAIZIBEEO7O-RBREFEATFRA, ChiZLY, NATBREAETABZVIRRICEYE
¥, DF, CEF TR, 2ty >a>sAONTY h2BWBNALLEETED L



BREATVWANY S NTY NIK2TR, $270-C2VTHLWNAZEZBRT
ERDZEIDOVTRERENFEEA,

O—KRIPUTEBIBIREND ETOFIDR

N—=—TFT42T TF—TILATEENTTONI#®, CEF Tk, 79747 NAZN\Y>1 NTvY h
ICEYHTTWBAO-—RNZ IO UIBEEZYRL, BBELET, BEE7OLAORBICE/N
TYRDFERDODNBIBEEEHYET, showipcef {F'L 74U A}internal IR REFERHTD &,
O—R>ITFIUITBERNEBRENDETOBMHBRAIRTIENET,

rout er#show i p cef 10.10.128.0 int 10.10.128.0/28, version 63, per-destination sharing 0
packets, O bytes via 10.8.0.31, 0 dependencies, recursive next hop 10.8.2.49, POS0/0/0 valid
adj acency Load sharing information due for deletion

Cisco bug ID CSCdm87127 Tk, 7 # ) KNIL—K 0.000 ICRTBDTIOT 17 NAOKZEE
FTBRRIC, KODNBNTY NOBERPMNC.ITBDEVSHEN1THONTVET, &b, CEF T
. COL—NCHTRDTIOT 147 NAOERBOLHIZ, ZAOFIBIVNJZE)HTTY
S

XA 0 B

CEFO—R NS> 2T, 4 DONADBEICEHEEICRZYYEBA, FFME.
CSCAm87756 ( B 1—HEA ) #8BL T EE L,

Cisco I0S M 12.0(16)S LABIM/X—= 3 > Tk, show ip cef exact-route AN RZANTD &,
Cisco 12000 U —X 4 B —% Y N )L—& &K Jzl& Cisco 7500/RSP ') —X )L—A& T Route
Processor (RP; JL—K 7Oty H# ) OUAO—RAELUDHFENBYVET, ZOREK, FBE
L7414 O0ANBRATHY, I—FTRIANKYTAOO—RITIVIFTDOIhTVSE
BICRELET, FHlE. COBMBEZEMBRLTLVS "CSCAt80914, ZSRL TLKEE L,

6500 V=X TSYRNTA—LCEFN\TY RCEDERDPBTHR—RNEhEFLTA, ChiF
N=—RIITOHFHNUNRERRTHY), BENS O AZEDREMOO—RETZF >TVWS L&
AEEENHBDTT, H2THE—OFAT IV FERFIBREIBNILFIO RARNY—RA >
NZ7OKR3J (dMLPPP ) £ lkL A V4 7O—%EATBETT,

N—ROIFICLD CEFO—RNZ>S2TDHYKR—b

CEF ONTY NEUOO—R NZ222 T, HPMRIY T RNIIT R—ATHEEZITS TV
NR7A—ATHR—RNENTVWELE, COKSBETSY NTF—AICIE, 2600, 3600, H&
;7200 V) —ANEENET, NTYNBEMNOO—RNZOIVTE, REK/N—RDITFT
HR—BNENTHY ., NSE-1 ZHHAIAATK 7200 = 1J—X, 7300, &KV 10000 >')—XT
Parallel Express Forwarding ( PXF ) Z#HAL TVWE T, Catalyst 6000 > 'J—XTl&, MSFC2
ICX ¥ CiscolOS AT I VAT LA 7#—F 4270 ip load-sharing per-packet. ip cef
accounting per-prefix, & & T ip cef accounting non-recursive 1Y > R%Z, MSFC2 LDV 7 K
ITFIERPTOARDATIVARATLATAD—FAT RAAYFENLNT T4V OICOXKERAL
£F9, cOONVRIE, PFC2X DFC Z&KBLEARAAMYFUYT E21—IT/N\N—RIJIT7OL
AVIARAYTFHFITONERNT 714V OICREEZRIELEREA, FlRE, "A—NNAH T
OV2TDIPIAZFYARN LAVYIARAYVFUIDEHEEL 2ZRLUTLKEEL,

F:NSE-100 7Ot Y H H— REHBZRL /= Cisco 7300 )L—ZX &, PXF Tld CEF /N7 Y NE{®D
AO—R NS0T R—RLTVWELBA, PXF THR—REINBDOREEEMLOO—R /Y
SO0 EFTY, EEL, JL—20OCLI TEREONY RAERAIGETH > -, HR—K


https://tools.cisco.com/bugsearch/bug/CSCdm87756
//tools.cisco.com/RPF/register/register.do
https://tools.cisco.com/bugsearch/bug/CSCdt80914
//www.cisco.com/en/US/docs/switches/lan/catalyst6500/ios/12.1E/native/configuration/guide/cef.html
//www.cisco.com/en/US/docs/switches/lan/catalyst6500/ios/12.1E/native/configuration/guide/cef.html

MNRTHIDDRSBERMBERBVTVERLE, CHIFIBIEFEHKT, Cisco bug ID CSCAx63389 (-
RFEENTVXRT,

12000 ) —XT, NTYy RZCEQO—RNZUIVTIRBRIVDU 3IBLT 4. Z2BRSINTOL
ANITAD—F AT IV VTHRRATERS, FSAH—REMIL L BEOREZE

WET, FIP7O0-0ORBOIN—KNERRTDICIE, N—RIVIFPR—AND CEF 7—7 I %
BALTW3Z4>h—R0O, execslot X show ip hardware-cef exact-route <F{Et> <% %> 1Y

YREFEALET,

BOE 1T ¥R

- Cisco Express Forwarding

. Cisco Express Forwarding e &3O0—R X522
PL=T 12 THR=K

cTOZHALYR—bE RFI XD - Cisco Systems

CORFIXVNFERATLES. BV WVWWVZE
TA—=RNYDOVEEE, SYNFESTTVRLIE

YR—NT—ADA—T> (A0 Y —ERARZL<ts generic="1' nval='P%1.2%%' N BETT
) o

Cisco Y R—bh DX 17 1 - REXE

Cisco WAR—h JZ21ZFA4TR, 77 —FLIKESNMLTHEBRXBIDENTEFRT,

CORFIXNTEAETATVWRREEOFHME., A TI_NIN T 1Y TADREE
ZZRLTLSEZL,
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https://tools.cisco.com/bugsearch/bug/CSCdx63389
//www.cisco.com/en/US/docs/ios/11_2/feature/guide/cef.html?referring_site=bodynav
//www.cisco.com/en/US/products/hw/modules/ps2033/prod_technical_reference09186a00800afeb7.html?referring_site=bodynav
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//www.cisco.com/cisco/web/support/index.html?referring_site=bodynav
https://tools.cisco.com/ServiceRequestTool/scm/mgmt/case?referring_site=supportdocs
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