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interface Ethernet 0
i p address 192.168.20.1

255.255.255.0
!

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

cl ockrate 2000000
|

interface Seriall
i p address 10.10.10.1

255.255.255.0

| 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 30.30.30.2
255. 255. 255. 0

ip 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

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 work 30.30.30.0 0.0.0.255
area O

network 192.168.20.0
0.0.0.255 area O

FRME—TRASIBIMEE — R ZRBEREIZRHEBAN Z KRN HEIPHEE192.168.20.0,

- FERIBEAT , AREEREEL(OSPF)XEEER ML HRSERE, EURMF | BREE
B#Ymaximum-pathsikE &A1, Hit , BRHABRBERIFE LIEWRAIRE | ETRVESHREFE


/content/en/us/support/docs/ip/border-gateway-protocol-bgp/5212-46.html

B—IRE, BBHEBHE K& ESerial 2/EAE 1 192.168.20.048 3% I BE R EX R, FFshow ip
ceffishow ip routefs TR E B KKK,

Rout er B#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

Rout er B#show ip route 192.168.20.0

Routing entry for 192.168.20.0/24
Known via "ospf 1", distance 110, netric 74, type intra area
Redi stributing via ospf 1
Last update from 20.20.20.1 on Serial2, 00:03:58 ago
Routi ng Descri ptor Bl ocks:
* 20.20.20.1, from 204.204.204.1, 00:03:58 ago, via Serial2
Route netric is 74, traffic share count is 1

. f£OSPF T £ Aimaximum-paths@i = R EF M H R B S 2 KB T, OSPFEAHFSEEHEE. E

REFEEEHLA , FEas ARERE B E/ AR BB EEIGRP/IGRP)ERE A
AT HEBERE(IGP), BESRTEERREHTHE (F=E ) WAEIGRPHIEIGRPH T

2EREZEA,

Rout er B(confi g) #router ospf 1

Rout er B(confi g-r out er ) #maximum-paths ?
<1-6> Nunber of paths

Rout er B(confi g-r out er ) #maximum-paths 3

{85 Fishow ip routedn & LAFEERER R R 2 21813 192.168.20.08Y Ry 1B 3% &,

Rout er B#show ip route 192.168.20.0

Routing entry for 192.168.20.0/24

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

Redi stributing via ospf 1

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

Routi ng Descri ptor Bl ocks:

* 20.20.20.1, from 204.204.204.1, 00:00:11 ago, via Serial2
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.

- ARABEMAEOSPFEEA X E=EZERKE , {Eshow ip routefV & H R RE R EIE BB, &
1f9 7T LA A show ip ospf interface@s T REER K, BHISWHRASRBF1FESH2 , REWE
THE,

Rout er B#show ip ospf interface sl

Seriall is up, line protocol is up
| nternet Address 10.10.10.4/24, Area O
Process 1D 1, Router ID 100.100.100.1, Network Type PO NT_TO PO NT, Cost: 64

Rout er B#show ip ospf interface s2
Serial2 is up, line protocol is up

| nternet 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


/content/en/us/support/docs/ip/enhanced-interior-gateway-routing-protocol-eigrp/13677-19.html
/content/en/us/support/docs/ip/enhanced-interior-gateway-routing-protocol-eigrp/13677-19.html

Rout er B#show ip ospf interface s3

Serial3 is up, line protocol is up
| nternet Address 30.30.30.2/24, Area O
Process 1D 1, Router |ID 100.100.100.1, Network Type PO NT_TO PO NT, Cost: 100

- { FAshow runis S HEER 2 & £ Aip ospf cost 100 i S ELE T Serial 3. £/ no ip ospf cost
100 F N EBSHEREE MR , LAEME=FH5I5HEKE ENBEES.

Rout er B#show run interface s3
Bui | di ng configuration..

Current configuration

!

interface Serial3

i p address 30.30.30.2 255.255.255.0
no ip directed-broadcast

ip ospf cost 100

ip ospf interface-retry O

. show ip routeds S IREFE R IEE192.168.20. 048 1 = EZEER K,

Rout er B#show ip route 192.168.20.0

Routing entry for 192.168.20.0/24
Known via "ospf 1", distance 110, netric 74, type intra area
Redi stributing via ospf 1
Last update from 10.10.10.1 on Seriall, 00:00:01 ago
Routi ng Descriptor Bl ocks:
* 20.20.20.1, from 204.204.204.1, 00:00:01 ago, via Serial?2
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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£ Aip load-sharingm T ERERSHNRBA TS EZZBER.

7200- 1. 3(confi g) #interface fast 0/0

7200- 1. 3(config-if)#ip load-sharing ?
per-destination Determnistic distribution
per - packet Random di stri bution

7200- 1. 3(config-if)#ip load-sharing per-packet

£ Fshow cef interfacets S TESRIENE X,

7200- 1. 3#show cef interface fast 0/0

Fast Et hernet0/0 is up (if_nunber 3)
Correspondi ng hwi db fast _if_nunber 3
Correspondi ng hwi db firstsw > f_nunber 3
Internet address is 172.16.81.13/24
ICWP redirects are al ways sent
Per packet load-sharing is enabled
I P uni cast RPF check is disabled
I nbound access list is not set
Qut bound access list is not set
I P policy routing is disabled
Hardware idb is FastEthernet0/0
Fast switching type 1, interface type 18
| P CEF swi tching enabl ed
| P Feature Fast switching turbo vector
| P Feature CEF swi tching turbo vector
Input fast flags Ox0, Qutput fast flags 0xO0
ifindex 1(1)
Slot 0 Slot unit 0 VC -1
Transmit limt accunul ator 0x0 (0x0)
I P MIU 1500
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1. £ Amaximum-paths#s & Al # B EF B R BREHER D HME,
Rout er B(confi g) #router ospf 1
Rout er B(confi g-r out er) #maximum-paths 2

2. f£ Fshow ip cef {prefix} internal o5 SR LR FH 2 B
Rout er B#show 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
val i d adjacency
via 30.30.30.1, Serial3, 0 dependencies
traffic share 1
next hop 30.30.30.1, Serial3
val i d adjacency

0 packets, 0 bytes switched through the prefix

Load distributionn 01 0101010101010 1(refcount 1)

!--- The load distribution line summarizes how each path is !--- assigned to the hash
buckets. Hash OK Interface Address Packets 1 Y Serial?2 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 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 poi nt2poi nt
16{EM ZRFRNRERRRARIENE BT RENEE. HENS FRECEABER
o 16ERERGEREZEHRE. MR16TEMETBRENBEER , AIRTHBRTINR
BREBERFERERER, TRERTHERERNAEAMEN=EEEKRE, ETEHRIRA
F, RME=EIEEFENRE, FEIEERMREE I MAMERMZER16 , LR MG =E5
HI 5% SP 15 57 B B MR 1515,

Rout er B#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
val i d adjacency
via 30.30.30.1, Serial3, 0 dependencies
traffic share 1
next hop 30.30.30.1, Serial3
val i d adjacency
via 10.10.10.1, Seriall, 0 dependencies
traffic share 1
next hop 10.10.10.1, Seriall
val i d adjacency

0 packets, 0 bytes switched through the prefix

Load distribution: 01 2012012012012 (refcount 1)

!-—- The active paths are assigned to hash buckets in a !--- round-robin pattern. Hash K
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 O
7 Y Serial2 point2point 0 8 Y Serial3 point2point 0 9 Y Seriall point2point 0 10 Y Serial 2
point2point 0 11 Y Serial3 point2point 0 12 Y Seriall point2point 0 13 Y Serial2
point2point 0 14 Y Serial 3 point2point 0 15 Y Seriall point2point 0 !--- Hash bucket 16 has
been removed.

AR HARBRRETE—RE , B5EE RN ERMREE RN PURTRE S R ZREN
FRXEBMAE, CiscoRiRERERERRIPHU B AIPIL , MRERIEEZEEBRY
IPih 3,



¥ B&Cisco Express Forwarding Load Balancing

FERAUT S BEH A LM Cisco Express Forwarding& & P 47,
1. KRB 2 E MR BRI RIEREE,

S3- 4K- 2#show ip cef
%CEF not running
Prefi x Next Hop Interface

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

gl obal configuration to enable it.

2. MREREHUNH LA TRENEHREER SR, AREAESEER.

Rout er A#show cef interface sl

Seriall is up (if_nunber 3)
Internet address is 10.10.10.1/24
ICVWP redirects are al ways sent
Per packet loadbalancing is disabled
I P uni cast RPF check is disabled
I nbound access list is not set
Qut bound 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. |P CEF Fast sw tching turbo
vector Input fast flags Ox0, Qutput fast flags OxO ifindex 5(5) Slot 0 Slot unit 1 VC -1

Transmit limt accunmul ator 0x0 (0x0) |IP MIU 1500

3. £ Ashow ip routedn S EFREE FH R M CiscolRRE R R ITEFTE LT,

Rout er B#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, Serial?2
[110/65] via 30.30.30.1, 00:06:54, Serial3

4. £ Fishow ip cefin T ECiscotRIRE EFIB,
Rout er B#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, Serials3, 0 dependenci es
traffic share 1
next hop 30.30.30.1, Serial3
val i d adjacency
a 20.20.20.1, Serial2, 0 dependencies
traffic share 1
next hop 20.20.20.1, Serial?2
val i d adjacency
a 10.10.10.1, Seriall, 0O dependencies
traffic share 1
next hop 10.10.10.1, Seriall
val i d adjacency
0 packets, 0 bytes switched through the prefix
tnstats: external O packets, 0 bytes
internal 0 packets, 0 bytes

\

\

Rout er B#show ip cef 192.168.20.0 internal



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

val i d adjacency

Vv
traffic share 1

next hop 20.20.20.1, Serial2

val i d adjacency

Vv
traffic share 1

next hop 10.10.10.1, Seriall

val i d adjacency

a 20.20.20.1, Serial2, 0 dependencies

a 10.10.10.1, Seriall, O dependencies

0 packets, 0 bytes switched through the prefix

tnstats: external O packets,
internal 0 packets,

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

B LENEEARARERTEAHSM012012, ., BESERAEN

0 bytes
0 bytes
Load distribution: 01 2 01 2012012012 (refcount 1)

Addr ess

poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt
poi nt 2poi nt

ZHREERPACBETSENSEEEHLA,
5. # & Cisco Express Forwarding %@ %,

Rout er B#show adjacency detail

Protocol Interface
1P Seriall
1P Serial 2
1P Serial 3

6. RAEMALENELEE T AMH CiscotRIRE R 8 FIFEH M,

192.168.20.0

Rout er B#show ip cef

Addr ess

poi nt 2poi nt (11)

0 packets, 0 bytes

0F000800

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

poi nt 2poi nt (11)

0 packets, 0 bytes

0F000800

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

poi nt 2poi nt (11)

0 packets, 0 bytes

0F000800

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

192.168. 20. 0/ 24, version 89, per-destination sharing

0 packets, 0 bytes

Packet s

[eNeNeoNelNolNeolNolNolNolNolNeolNolNolNolNol

be =
JIL

BHAR/1. EXRTHE



via 10.10.10.1, Seriall, 0 dependencies
traffic share 1
next hop 10.10.10.1, Seriall
val i d adjacency

[out put omitted]

7. RRAMERRCR , SURERFTES , AEEFRAGER DN ERMREEREN, Flwm, &
AREFEREES , PN BN ERSBNUTER , HEIRI BN ERTH
o ERLT®@T :

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

BiBEEPacketi® L T ERBRERITH.

Rout er B#show ip cef 192.168.20.0 internal
[...]

Load distribution: 01 2012012012012 (refcount 1)

Hash OK Interface Addr ess Packet s
1 Y Serial poi nt 2poi nt 0
2 Y Serial2 poi nt 2poi nt 0
3 Y Seriall poi nt 2poi nt 0
4 Y Serial3 poi nt 2poi nt 0
5 Y Serial2 poi nt 2poi nt 35
6 Y Seriall poi nt 2poi nt 0
7 Y Serial3 poi nt 2poi nt 0
8 Y Serial2 poi nt 2poi nt 60
9 Y Seriall poi nt 2poi nt 0
10 Y Serial3 poi nt 2poi nt 0
11 Y Serial2 poi nt 2poi nt 0
12 Y Seriall poi nt 2poi nt 0
13 Y Serial3 poi nt 2poi nt 0
14 Y Serial2 poi nt 2poi nt 30
15 Y Seriall poi nt 2poi nt 0

1258 TEIBFF2, MREApingELERE , FERpingH B4 B EH CiscoRIRE X i
EHES. MAFER , pingEH 34 ARE —ECisco Express Forwarding-switched s , B%&
s Cisco Express Forwarding-switched , {55 —{ECisco Express Forwarding-switched 1
B, X : BER — BEYHHENEN  SERENERAASESEEN.
8. KREBIATBIEER , 55 Eshow interfacelE T ZEE L, 247 "txloads F "rxload, &
(RENEHER—E "8H, &, XEAREEEENEYK ). HASEENTINEHRTF
HEERCHELRHEEGSM , EXTHERNERTEREEZRE | ERIURRERSH KN

Serial1/0:0 is up, line protocol is up
reliability 255/255, txload 10/255, rxload 3/255

Serial1/1:0 is up, line protocol is up
reliability 255/255, txload 18/255, rxload 3/255

9. £ FCisco Express Forwarding per-destinationB8 29 , B LAEAU TSR ESSED
BL 2 BRERR R, FTIBEIER Finternal SLEERER 7 WME R EREERS

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

Rout er B# show ip cef exact-route 50.50.50.2 192.168.20.1 internal
50. 50. 50. 2 -> 192.168.20.1 : Serial 9/0 (next hop 20.20.20.1)
Bucket 4 from 15, total 3 paths
Rout er B# 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
Rout er B# 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
Rout er B# 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. MRWHAFHT , FERUTEE | EELTEEAME Ryt M B R uHNEFmY, 2
BEEFTFHNENSHENXN), —EAEREEETSREENE ? 2EABREHIHHIORMR
BWmEToM  XEREER — BEEHBENEIMEBEESETR.

EEENENERAA

ERAXRERARIEENTHIREEHE , Cisco Express Forwarding® E #show ip cef {prefix}
internal AP HRANEMEEHREE., A%, Cisco Express Forwarding & 1§ #1 2iE# & X2 2
B A RO AR /T IT D, P28 5 5 A B L BIE AR BEERMRE |, L ATRET R,

LT SRERED B RFEERTDRERE , CiscoREER B HOHEAWMERN,
1. BERTEEMFREIEENLER, REIERIETERE , BE2ENEEMRE , WA

ﬁl)lbio
2. ERR1BXRTAE , cERRIPEAEHIRMBE.
3. Cisco Express Forwardingi R E I EMIFE S LFHESH K WEFSERE2LRERERE.,

ERMEERTIERREARE, ROER , PHREEXTSRACTTUEERRELE
BHEENERE , YA REREBEENEERANEETNEE.
BAEMBROARER

ERERBEFTUNR , ERMREEZSMMBRY EMEE TR IMEHMERN AT T EHEE,
EEEBREY i‘tbﬁﬂ@_lﬁ‘é%%?i show ip cef {prefix} internals 3 5 ~Load sharing
information due for deletion,

rout er #show ip cef 10.10.128.0 int
10. 10. 128. 0/ 28, version 63, per-destination sharing
0 packets, 0O bytes
via 10.8.0.31, O dependencies, recursive
next hop 10.8.2.49, PGCS0/0/0
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