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B EX

- ERB PR |, 201192.16.10.0/24, Cisco IOSEA&E
= SEADSEEMNEFIERERSKBREEERE
“INER HEMNIPEISRMERARK.

= HIREA BRI BN EREH. Cisco I0S 2R BEK
= REE—MMM. EBEEBRIEN —EEHBRENRN
Fl RS | hATRER S,

LIERFEN IP T RZEN—PMNEOEER. BRI

| BERESEEAERENRERMN B R IP i,

BREMER  FERARGHENFTE?

7 Cisco fRIZEHE R 2B - RS RBENEH

Cisco RIR¥EAMEA IP MAXRFHNEREERTHSRER LHNRE. At , EWIAEZHM Cisco
PR LK AHEE  BEAEBIAIP BAXRNAS,

ETHRMEF , BAOEERR ( MHRANBHSEB ) E=1SRTEO LN EHEE  FAEHRS
REpfEeEiRiRs (HDLC ) #3,

Router A Router B

interface Ethernet 0
ip address 192.168.20.1
255.255.255.0

interface Seriall

ip address 10.10.10.2
255.255.255.0
clockrate 2000000

interface Seriall
ip address 10.10.10.1
255.255.255.0

interface Serial2

ip address 20.20.20.2
255.255.255.0
clockrate 148000

interface Serial2
ip address 20.20.20.1
255.255.255.0

1
) interface Serial3

ip address 30.30.30.2
255.255.255.0

ip ospf cost 100

clockrate 148000
router ospf 1
network 10.10.10.0
0.0.0.255 area 0
network 20.20.20.0
0.0.0.255 area 0
network 30.30.30.0
0.0.0.255 area 0
maximum-paths 1

interface Serial3

ip address 30.30.30.1
255.255.255.0

ip ospf cost 100

1

router ospf 1

network 10.10.10.0 0.0.0.255
area 0

network 20.20.20.0 0.0.0.255
area 0

network 30.30.30.0 0.0.0.255
area 0
network 192.168.20.0
0.0.0.255 area 0

FATE — TR EER B MAERE — KNS RBELULE R HER A BWELARED IP Mg
192.168.20.0,

- BIAERT | T REERREM T (OSPF) XM &EA B Y FHM B8R, HIAFRFERMER B
HERENFABRERN 1. FIRHRE B RFETCE AEWNER , AINESHREFERHFPZ
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—. BRHEE B BHARERED 2 ERNIEM 192.168.20.0 MEH 2 —FRZE, A show ip cef #
show ip route TP S AT AEE H A EE,

RouterB#show 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 adjacency

RouterB#show ip route 192.168.20.0

Routing entry for 192.168.20.0/24
Known via "ospf 1", distance 110, metric 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 2 T~/ maximum-paths &% , AFEHEREN —&KE, OSPF A AFHITEMN
HEEE., MREREETRFHENARAE , 5588 1 N3 Wox BBH HiF RS Mk 5§
MY (EIGRP/IGRP)EL B N NE M XML (IGP), ESRALEN (A% ) BEAZEEHE
IGRP 1 EIGRP H#IfAl T/E? ATHREZEL,

RouterB(config) #router ospf 1

RouterB(config-router) #maximum-paths ?
<1-6> Number of paths

RouterB(config-router) #maximum-paths 3

/3 show ip route B HIAHRISHMEM 192.168.20.0 AIKEE.

RouterB#show ip route 192.168.20.0

Routing entry for 192.168.20.0/24

Known via "ospf 1", distance 110, metric 74, type intra area

Redistributing via ospf 1

Last update from 10.10.10.1 on Seriall, 00:00:11 ago

Routing Descriptor Blocks:

* 20.20.20.1, from 204.204.204.1, 00:00:11 ago, via Serial?
Route metric is 74, traffic share count is 1

10.10.10.1, from 204.204.204.1, 00:00:11 ago, via Seriall

Route metric is 74, traffic share count is 1
!--- The route metric is 74 for both paths.

- BARABRNEE OSPF XHFE=AEMBKE , BREZAEHEREZEEI R show ip route i,
AR LAE A show ip ospf interface S RERE. Kt Serial3 Ltk Serial1 1 Serial2 H— %
BRA , AefFXNE,

RouterB#show ip ospf interface sl

Seriall is up, line protocol is up
Internet Address 10.10.10.4/24, Area O
Process ID 1, Router ID 100.100.100.1, Network Type POINT_TO_POINT, Cost: 64

RouterB#show ip ospf interface s2
Serial2 is up, line protocol is up

Internet Address 20.20.20.2/24, Area O
Process ID 1, Router ID 100.100.100.1, Network Type POINT_TO_POINT, Cost: 64


/c/zh_cn/support/docs/ip/enhanced-interior-gateway-routing-protocol-eigrp/13677-19.html
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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 ID 100.100.100.1, Network Type POINT_TO_POINT, Cost: 100

. £/ show run S8 S HIARE A ip ospf cost 100 A EE T HEH 3. /A no ip ospf cost 100
sub-interface T T MER LBUEE , HE=/RTHBENREHEE,

RouterB#show 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

- B1E show ip route BHFERIBM 192.168.20.0 MEH =M EMEEE.

RouterB#show ip route 192.168.20.0

Routing entry for 192.168.20.0/24
Known via "ospf 1", distance 110, metric 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 metric is 74, traffic share count is 1
30.30.30.1, from 204.204.204.1, 00:00:01 ago, via Serial3
Route metric is 74, traffic share count is 1
10.10.10.1, from 204.204.204.1, 00:00:01 ago, via Seriall
Route metric is 74, traffic share count is

A LULFMEF Cisco REE R OB FEHNAERAKARTNESRERBEZ,

BElE Cisco RE#HEABoH

Cisco RRIE¥ X R BT A NBHERRKRTR ARG, & Cisco HMHF LEAMAHMRARF
ERRGR , EALEHRED LMERBIGERE. TETEMRIIITE | Cisco RIEERZRHE
ZEREMNEIRN BRI | BERER, ERZERE , BUNHZRER IP 21E , FESIMRERE
B4 #HIR B ME—RYIR- B AR kxS .

NT THRASRTFEHEIMARE , BH4ME FAEXLERMAKXIE, Cisco REHEKRIER 16 M FHR
(MEHAER) , 16 M FVIEAHITHEENDIER, AXFHAFE , BSH Cisco RIFEH X TE1Y
BRIMAHIED . RN BN RIE SR RN B A UEX |, AREMFHAERBITRE

o

AR BERREZAREMMEIERE . SEHFNESRES. MRFHREMERMAR LEA
, BABMREHECACHMBHESR,

ETEFNAROEARHREASKBEHTARAE, HEEM Cisco REF RN , EHRAE
AT RS ERMIAS AN IRASHER TERNATGELFN, ATRENEHTR
BIEHRRATHERNSIT 2R |, EER-BRAENNEREEN  ABRAEFTHEEEENER.

ETHRENABEEATEHRELIRERXEEHFEIMFAZRENENHAF2E. ©EA



BHAE AES M BESRABIERIXENL. ETHREENAEGETHRESFER L
XN E. EESERENBNENREEARBRARY , BEATRER - BRI ENXIESR
SHRERXRATENEE  NMEBEEEEHF. At , BN RESAREEXN TRHERBEVKIE
REATES , Sl VolP , SHURTHREEZIEBENANRF. EASIMESAHTE , 88T
BRE—NKR--B R NN ERESSBH.

£/ ip load-sharing S AT AEETHESNE T BFEN G ZZ R TR,

7200-1.3 (config) #interface fast 0/0

7200-1.3 (config-if) #ip load-sharing ?
per-destination Deterministic distribution
per-packet Random distribution

7200-1.3 (config-if) #ip load-sharing per-packet

£ A show cef interface #H AT LA T B ok,

7200-1.3#show cef interface fast 0/0
FastEthernet0/0 is up (if_number 3)
Corresponding hwidb fast_if_number 3
Corresponding hwidb firstsw->if_number 3
Internet address is 172.16.81.13/24
ICMP redirects are always sent
Per packet load-sharing is enabled
IP unicast RPF check is disabled
Inbound access list is not set
Outbound access list is not set
IP policy routing is disabled
Hardware idb is FastEthernet0/0
Fast switching type 1, interface type 18
IP CEF switching enabled
IP Feature Fast switching turbo vector
IP Feature CEF switching turbo vector
Input fast flags 0x0, Output fast flags 0x0
ifindex 1(1)
Slot 0 Slot unit 0 VC -1
Transmit limit accumulator 0x0 (0x0)
IP MTU 1500

Cisco fRIEFH X AH FHA I

BERMNERT #—T Cisco RFH R ABITEE FH REBHLH .

- ABNRFE (BSRLER ) 2B—NEIBRE.

- A FEIRFNDEMER IP iR B A P st EFIThEE | £/ Cisco 10S KIS HFTARA
, AR RS ID R EIRE R LBV E.

- REES R ERAN I 2 BLE 16 4> Hash Bucket FEYE T Hash Bucket, B&#2%| Hash Bucket 9%
FlpE AR E R ERME.

- BB ERBAREREANE , AMESFEFERBANEER,

- N TFERHABFERNAESE BN REHEEMEEREN2E.

TERIMNEL RHIKEE —T XL Cisco REH XMW AZIIE,



1. ££ /1 maximum-paths ¥ B iR 51 ERESNBERBR LD B 2,

RouterB(config) #router ospf 1
RouterB(config-router) #maximum-paths 2

2. {8 show ip cef {prefix} internal 5+ Z H & &% Hash Bucket F % &,
RouterBf#fshow ip cef 192.168.20.0 internal
192.168.20.0/24, version 66, per-destination sharing
0 packets, 0 bytes
via 20.20.20.1, Serial2, 0 dependencies
traffic share 1
next hop 20.20.20.1, Serial2
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 switched through the prefix

Load distribution: 01 0 1 01 0101010101 (refcount 1)

!--- The load distribution line 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 Serial2 point2point 0
6 Y Serial3 point2point 0 7 Y Serial2 point2point 0 8 Y Serial3 point2point 0 9 Y Serial?2
point2point 0 10 Y Serial3 point2point 0 11 Y Serial2 point2point 0 12 Y Serial3
point2point 0 13 Y Serial2 point2point 0 14 Y Serial3 point2point 0 15 Y Serial2
point2point 0 16 Y Serial3 point2point

16 /> Hash Bucket B EEUR F A ER BN I REH. LERFENBERRBEHAE
. FEIBREFEETDFHTE 16 4 Hash Bucket 1, IR 16 TRERBEUEREHRE X2 |, B
ARBRERVBRINTERER. TRERTRARXM=%E3IEERTE Hash Bucket FIY D W15
Mo ETEMNREIAR , B=FERIEEB IR, HEE Cisco RiEH &K WMEUHE hash bucket

16 , =/ NRITHERR WM S5 B hash bucket 1 & 15 HY,

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, Serial2
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, Seriall, 0 dependencies
traffic share 1
next hop 10.10.10.1, Seriall
valid adjacency

0 packets, 0 bytes switched through the prefix

Load distribution: 0 1 2 01 2 012012012 (refcount 1)

!-—- The active paths are assigned to hash buckets in a !--- round-robin pattern. Hash OK
Interface Address Packets 1 Y Serial2 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 point2point 0 13 Y Serial2
point2point 0 14 Y Serial3 point2point 0 15 Y Seriall point2point 0 !/--- Hash bucket 16 has
been removed.

AR BRMBNANERERT E-BE  BIRREZRR S B R ANRER ISR ZRE
MAERXERATRE, Cisco RIEXRRLENERRMEFR IP it , MRERMIAZEB R IP
ik,



Cisco 1RIE ¥ & T 5 iy 1 ik

FRAUTSREITEASE M Cisco RiEH X A E,
1. BIARHE ELBB AT Cisco RiFEH X,

S3-4K-2#show ip cef

%CEF not running
Prefix Next Hop Interface

!--- This output shows Cisco Express Forwarding 1s not enabled. !--- Use ip cef command in

global configuration to enable it.

2 AR ELWEONLEATETRESHET AR, MINRENET BR.

RouterA#show cef interface sl

Seriall is up (if_number 3)
Internet address is 10.10.10.1/24
ICMP redirects are always sent
Per packet loadbalancing is disabled
IP unicast RPF check is disabled
Inbound access list is not set
Outbound 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 switching enabled

!--—- Cisco Express Forwarding is enabled on the interface. IP CEF Fast switching turbo
vector Input fast flags 0x0, Output fast flags 0x0 ifindex 5(5) Slot 0 Slot unit 1 VC -1

Transmit limit accumulator 0x0 (0x0) IP MTU 1500

3. f£ /A show ip route S S FIAMEHRF Cisco REEERITEMEHITHE.

RouterB#show 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. {13 show ip cef S ZE Cisco MR X FIB.
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, Serial3, 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, Serial2
valid adjacency
via 10.10.10.1, Seriall, 0 dependencies
traffic share 1
next hop 10.10.10.1, Seriall
valid adjacency
0 packets, 0 bytes switched through the prefix
tmstats: external 0 packets, 0 bytes
internal 0 packets, 0 bytes

RouterB#show ip cef 192.168.20.0 internal



192.168.20.0/24, version 18,
0 packets, 0 bytes
via 30.30.30.1,
traffic share 1

next hop 30.30.30.1,
valid adjacency

via 20.20.20.1,
traffic share 1
next hop 20.20.20.1,
valid adjacency

via 10.10.10.1,
traffic share 1
next hop 10.10.10.1,
valid adjacency

Serial3,

Serial3

Serial2,

Serial2

Seriall,

Seriall

per-destination sharing

0 dependencies

0 dependencies

0 dependencies

0 packets, 0 bytes switched through the prefix
tmstats: external 0 packets, 0 bytes
internal 0 packets, 0 bytes

Load distribution:

Hash OK Interface
1 Y Serial3
2 Y Serial2
3 Y Seriall
4 Y Serial3
5 Y Serial2
6 Y Seriall
7 Y Serial3
8 Y Serial2
9 Y Seriall
10 Y Serial3
11 Y Serial2
12 Y Seriall
13 Y Serial3
14 Y Serial2
15 Y Seriall

AE  FENABHAERERAH T H012012, o

012012012012012 (refcount 1)

Address Packets
point2point
point2point
point2point
point2point
point2point
point2point
point2point
point2point
point2point
point2point
point2point
point2point
point2point
point2point

O O O O O O O O O O o o o o o

point2point

, FEBSRKAN

KE=NENRASETENNET BFRA.

. & Cisco REHEENPIZEXRR,

RouterB#show adjacency detail
Protocol Interface

IP Seriall
IP Serial2
IP Serial3

Address

point2point (11)

0 packets, 0 bytes

0F000800

CEF expires: 00:02:31
refresh: 00:00:31

point2point (11)

0 packets, 0 bytes

0F000800

CEF expires: 00:02:31
refresh: 00:00:31

point2point (11)

0 packets, 0 bytes

0F000800

CEF expires: 00:02:31
refresh: 00:00:31

CBINFTA LD EHMEE T A Cisco RIER X AFBEHH .

RouterB#show ip cef

192.168.20.0/24,
0 bytes

ver
0 packets,

192.168.20.0

sion 89,

per-destination sharing

]
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via 10.10.10.1, Seriall, 0 dependencies
traffic share 1
next hop 10.10.10.1, Seriall
valid adjacency

[output omitted]

7. BRAETRABERRICK , WESITHE , WEEHF THREMZHH Cisco REFRRENX, Hlu
BT REREREE  MERIENENBESNFTHNHRE , EBET B NIRRT KR
BHHE, FEAUTHT

router (config)# ip cef accounting load-balance-hash

B WE Packet FER THWERIEHEZR.

RouterB#show ip cef 192.168.20.0 internal
[...]

Load distribution: 01 2 01 2 01 2 012012 (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 Serial2 point2point 35
6 Y Seriall point2point 0
7 Y Serial3 point2point 0
8 Y Serial2 point2point 60
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 30
15 Y Seriall point2point 0

125N BRA Serial 2, MR FERApingERRE |, BEHRFRpingiE B4 TEBE CiscotRiE i
AR HEE, WAIEH | ping BBEBIXAMN— Cisco RIEFHRZMEOH A |, 31T Cisco
REFEERKR , REMNSB —1 Cisco REH ERBRBOBF. X : AR — BN HHIE
m, ZEGRSEARNRRELES,

8. FRMEXRATFISA , #3IR show interface BTN E T, 2 txload”F“rxload"B. (X
EEAOSET—Noad B , HAENEZER THEENER ) . SATIMNRESARTEHIREE
SHEHTHEIE , EATHEIKNTE , HTERE THNERRATERMELERI9E,

eriall/0:0 is up, line protocol is u
ieliabiiiti 255/255, txliadt10/255, riload 3/255

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

9. ERE/MN B MM AEFHIGE M Cisco RIEE L ThRER , LA LIBAER A TGS 2E 0 E 2IWR
R, NINXEF internal AR RATEEAK Hash Bucket.

show ip cef exact-route {source-ip-address} {dest-ip-address} [internal]

RouterB# show ip 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 : Serial9/0 (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 : Serial9/0 (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 : Serial9/0 (next hop 20.20.20.1)
Bucket 13 from 15, total 3 paths

10. MRAWEAFEE , FERUTEM : FEHTHBENE RN BRUNHXFENERE, =
NEEPHBFESHRDNEE, EF—I2EREERRERRES ? HENETRERF
HEURTHERVS I 2% |, FEEERENENNEN , eXGENER.

HRATENARTE

AR EUCBER RN E FER BT |, Cisco RIEF: KX 7E show ip cef {prefix} internal
BTREPEIAREHLEEHETER. RS , Cisco REEASNHMEENEIEDSBIZNIT K
Hash Bucket #1TPCHL, FTiEetER AJaE &5 LAHTE A BT RA R ST HEE.

UTHZRERT B s RV ES VR E ER 25 , Cisco Express Forwarding g 9#{E
B E

1. RREFRARTEIRZBEEIE, BE1LTIHEEDRS , BE 2 LT EDRSHEHENE
‘;ﬁlio

2. A1 ENTHNTHN , R Ip BEBRSHE

3. B4t , Cisco REXRZFEXFAFZRE LR M A FIARERBERE 2 £, BNUFH
TEMBRE 1. RAIEFY , Cisco RERATERERRBELN —RBERREERZ , H
BEUURBRECARNGER , NEEREEFNEE.

EDFHM BRI AR S EER

EEHBHARG , CiscolREZRRIIERBRHEZORFERIBEERNERNARTEHEN, EEEH
RHiE , —EEEETEEE% | show ip cef {prefix} NZPa N E R XMIBRME RARKEZES,

router#show ip cef 10.10.128.0 int
10.10.128.0/28, version 63, per-destination sharing
0 packets, 0 bytes
via 10.8.0.31, 0 dependencies, recursive
next hop 10.8.2.49, P0OS0/0/0
valid adjacency
Load sharing information due for deletion

HFRIA 0.0.0.0 BXARVENBEEN KB REXRZA , B Cisco Bug ID CSCdm87127 K EkY E il &
AREE#RDBEEEKR, 132 , Cisco REZRIEALA FIB 5B DB & AZEENESBEE

o

2 Ak &

Cisco REHRZMHB BB ENKBRELATHEE, BXESHAER , BZHCSCAm87756({XFRI=
MEF)o

£ R FCisco 10S12.0(16)SHIARA A | % Ashow ip cef exact-routen 7] B S B Cisco 12000% 5l
BB B Cisco 7500/rspR 5B MR F B HALIERR(RP)EM M. I BEMAIEER | i
BRHASBTRAZTT —INAERN , 2REXTER. BXESHEMER , IFSHECSCA80914(4X
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EMBEF) , BRI EE,
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