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Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router (config) #interface FastEthernet0/0

Router (config-if)#ip route—cache

Router (config—if)#exit

Router (config) #end

Router#

SR AE ISR, R

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router (config) #interface FastEthernet0/0

Router (config—-if)#ip route—cache policy

Router (config-if)#exit

Router (config) #end

Router#
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Router#iconfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router (config) #ip cef



Router (config) #interface FastEthernet0/0

Router (config—-if)#ip route—cache cef

Router (config-if)#exit

Router (config) tend

Router#
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Router (config) #interface Serial0/0

Router (config—-if)#ip route—cache same-interface

W LU N A2 354786 AE show cef interface show cef drop 1 show cef not-cef-switched show ip

cef
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Routerl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Routerl(config)#ip cef

Routerl (config)#class—map INTERACTIVE

Routerl (config—cmap)#match protocol citrix

Routerl (config—cmap)#match protocol telnet

Routerl (config—cmap) #exit

Routerl (config)#policy-map QoSPolicy

Routerl (config—pmap)#class INTERACTIVE

Routerl (config—pmap—c) #bandwidth percent 50

Routerl (config-pmap—c) #set dscp ef



Routerl (config—pmap—c) #exit

Routerl (config—pmap)#tclass class—default

Routerl (config—pmap—c) #bandwidth percent 20

Routerl (config—pmap—c) #random—-detect dscp—based

Routerl (config-pmap—c) #exit

Routerl (config—pmap) #exit

Routerl (config)#interface FastEthernet0/0

Routerl (config—fi)#service—policy inbound QoSPolicy

Routerl (config-if) #exit

Routerl (config) #end

Routerl#

SR H/E M R PDLM (Packet Description Language Module) RISE NBAR 42

Routerl#show flash

System flash directory:

File Length Name/status

1 23169076 c2600-ipvoice—mz. 124-10. bin

2 3100 bittorrent. pdlm

[23172304 bytes used, 9857836 available, 33030140 total]

32768K bytes of processor board System flash (Read/Write)

Routerl#Routerl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Routerl (config)#ip nbar pdlm flash://bittorrent.pdlm



Routerl (config)#class—map BITTORRENT

Routerl (config—cmap) #match protocol bittorrent

Routerl (config—cmap) #exit

Routerl (config) #end

Routerl#
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Routerl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

>Routerl (config) #tinterface FastEthernet0/0

Routerl (config—-if)#ip nbar protocol-discovery

Routerl (config—if) #exit

Routerl (config) #end

Routerl#

ARE NBAR 238011 CPU F|FI % . Routerl#ishow ip nbar protocol-discovery top—n 5 1] LLE7~H NBAR BT
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Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router (config)#class—map Prech

Router (config-cmap) #description Critical

Router (config—cmap) #match ip precedence 5

Router (config—cmap) #exit



Router (config) #policy-map cb wred

Router (config—pmap) #class Prech

Router (config-pmap—c) #random—detect dscp—based

Router (config—pmap—c) #exit

Router (config—pmap) #class class—default

Router (config-pmap—c) #fair-queue 512

Router (config—-pmap—c) #queue—1limit 96

Router (config—pmap—c)#random—detect dscp—based

Router (config—-pmap—c) #exit

Router (config—pmap) #exit

Router (config)#interface HSSI0/1

Router (config-if) #service—policy output ch wred

Router (config—if)#exit

Router (config) #end

Router#
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Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router (config) #access—1ist 15 permit ip 192.168.1.0 0.0.0. 255

Router (config) #interface FastEthernet0/0



Router (config—-if)#ip rsvp bandwidth 128 56

Router (config-if)#ip rsvp neighbor 15

Router (config-if)#exit

Router (config) tend

Router#
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Sender EHL (192. 168. 100. 202) &= R1

Routerl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Routerl(config)#interface FastEthernet0/0

Routerl (config-if)#ip address 192.168. 100. 21 255. 255. 255. 0

Routerl (config—if)#ip rsvp bandwidth 128 56

Routerl (config—if) #exit

Routerl (config) #interface Serial0/0

Routerl (config—if)#no ip address

Routerl(config—if) #encapsulation frame-relay

Routerl (config-if) #fair—queue 64 256 37

Routerl (config—if)#ip rsvp bandwidth

Routerl (config—if) #exit

Routerl (config)#interface Serial0/0.1 point—to—point



Routerl (config-subif)#ip address 192.168.55.9 255. 255. 255. 252

Routerl (config—subif)#frame-relay interface—-dlci 904

Routerl (config-fr-dlci)#ip rsvp bandwidth 128 56

Routerl (config—subif)#exit

Routerl (config)#ip rsvp sender 192.168.9.100 192.168. 100. 202 UDP 1300 1300 192.168. 100. 202
FastEthernet0/0 55 1

Routerl (config) #end

Routerl#

Receiver AL (192.168.9.100) & R4

Routerd# configure terminal

Router4 (config) #interface Ethernet0/0

Router4 (config—-if) #ip address 192.168.9.3 255. 255. 255. 0

Router4 (config—-if) #ip rsvp bandwidth 128 56

Router4 (config—if) #exit

Router4 (config)#interface Serial0/0

s="MsoNormal“>Router4 (config—if) #no ip address

Router4 (config-if) #encapsulation frame-relay

Router4 (config—if) #fair—queue 64 256 37

Router4 (config—if) #ip rsvp bandwidth

Router4 (config—if) #exit

Router4 (config)#interface Serial0/0.1 point—to—point

Router4 (config-subif)#ip address 192.168.56.5 255. 255. 255. 252

Router4 (config-subif)#frame-relay interface-dlci 107

Router4 (config—fr—dlci)#ip rsvp bandwidth 128 56

Router4 (config-subif)#exit



Router4 (config)#ip rsvp reservation 192.168.9. 100 192. 168. 100. 202 UDP 1300 1300 192.168.9. 100
Ethernet0/0 FF RATE 55 1

Router4 (config) #tend

Router4d#

R
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Router2#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router2 (config) #interface FastEthernet0/0

Router2(config-if)#ip address 192.168.101.1 255.255. 255.0

Router2 (config—-if)#ip rsvp bandwidth 128 56

Router2 (config—if)#ip rsvp data—packet classification none

Router2(config-if)#ip rsvp resource—provider none

Router2 (config—if) #texit

Router2 (config)#interface Serial0/0.1 point—to—point

Router2 (config-subif)#ip address 192.168.55. 10 255. 255. 255. 252

Router?2 (config-subif)#frame-relay interface-dlci 409

Router2 (config—fr—dlci)#ip rsvp bandwidth 128 56

Router2 (config-subif)#ip rsvp data—packet classification none

Router2 (config-subif)#ip rsvp resource—provider none

Router2 (config—subif)#exit

Router?2 (config) #end



Router2#
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11.13. Using Generic Traffic Shaping
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11.14. Using Frame—Relay Traffic Shaping
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11.15. Using Committed Access Rate

$E 1)

EES

R

11.16.  #BFIL T HrUERT PHB (Per-Hop Behavior)

P FCE AL TR AR 4 DSCP 7 1¥) PHB

[l

Router#tconfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router (config)#iclass—map EF

Router (config—cmap) #description Real-time application traffic

Router (config—cmap) #match ip precedence 5



Router (config—cmap) #exit

Router (config)#class—map AFlx

Router (config-cmap) #description Priority Class 1

Router (config—cmap) #match ip precedence 1

Router (config—cmap) #exit

Router (config) #class—map AF2x

Router (config—cmap) #description Priority Class 2

Router (config—cmap) #match ip precedence 2

Router (config-cmap) #exit

Router (config)#iclass—map AF3x

Router (config—cmap) #description Priority Class 3

Router (config—-cmap) #match ip precedence 3

Router (config—cmap) #exit

Router (config)#class—map AF4x

Router (config—-cmap) #description Priority Class 4

Router (config—cmap) #match ip precedence 4

Router (config—cmap) #exit

Router (config) #ipolicy—-map cbwfq pq

Router (config—pmap)#iclass EF

Router (config—pmap—c) #priority 58 800

Router (config—-pmap—c) #exit

Router (config—pmap)#iclass AFlx

Router (config—pmap—c)#bandwidth percent 15

Router (config-pmap—c) #random—detect dscp—based



Router (config—pmap—c) #exit

Router (config—pmap) #class AF2x

Router (config-pmap—c)#bandwidth percent 15

Router (config—pmap—c) #random—detect dscp—based

Router (config—pmap—c) #exit

Router (config—-pmap) #iclass AF3x

Router (config-pmap—c)#bandwidth percent 15

Router (config—pmap—c)#random—detect dscp—based

Router (config—-pmap—c) #exit

Router (config—pmap)#iclass AF4x

Router (config-pmap—c)#bandwidth percent 15

Router (config-pmap—c) #random—detect dscp—based

Router (config—pmap—c) #exit

Router (config—pmap) #class class—default

Router (config-pmap—c) #fair-queue 512

Router (config—pmap—c) #queue—1limit 96

Router (config—pmap—c) #exit

Router (config-pmap) #exit

Router (config) #interface HSSI0/1

Router (config—if)#service—policy output cbwfgpolicy

Router (config-if)#exit

Router (config) #end

Router#

VR



11.17.  AutoQoS
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Routerl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Routerl (config)#ip cef

Routerl (config)#interface Serial0/0

Routerl (config-if)#no ip address

Routerl (config—if) #tencapsulation frame-relay

Routerl (config—if) #exit

Routerl (config)#interface Serial0/0.1 point—to—point

Routerl (config—subif)#ip address 192.168.55.9 255. 255. 255. 252

Routerl (config-subif)#frame-relay interface-dlci 904

Routerl (config-fr-dlci)#auto qos voip

%Creating new map—class.

Routerl (config-fr—-dlci)#exit

Routerl (config-subif)#exit

Routerl (config) #end

Routerl#

#Mar 1 01:32:55.031: %RMON-5-FALLINGTRAP: Falling trap is generated because the

value of cbQosCMDropBitRate. 1169. 1171 has fallen below the falling—threshold va

lue 0

Routerl#
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Routerl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Routerl (config)#ip cef

Routerl (config)#interface Serial0/0

Routerl(config-if)#no ip address

Routerl (config—if) #tencapsulation frame-relay

Routerl (config—if) #exit

Routerl (config)#interface Serial0/0.1 point—to—point

Routerl (config-subif)#ip address 192.168.55.9 255. 255. 255. 252

Routerl (config-subif)#frame-relay interface-dlci 904

Routerl (config-fr-dlci)#auto discovery qos

Routerl (config—fr—dlci)#exit

Routerl (config-subif)#exit

Routerl (config) #end

Routerl#
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Routerl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Routerl (config)#interface Serial0/0.1 point—to—point

Routerl (config-subif)#frame-relay interface-dlci 904

Routerl (config—fr—-dlci)#auto qos

%Creating new map—class.

Routerl (config-fr-dlci)#no auto discovery qos



Routerl (config-fr—-dlci)#exit

Routerl (config—subif)#exit

Routerl (config) #end

Routerl#

VERE AutoQoS IRUF, (H & NI JLANMRSE: HAEEH 6T S S BERE, ASBERT frame map B virtual
templates —&AFH, ANREHTF SVC, W20 RINHLE, LRI ER T 1R 45 Sk 538 access—groups
R oAt iy 11, 225 H CEF

EFXF VoIP ) AutoQoS 51 H 12.2(15) T, i —AMZRAEMACE, W LLH show auto qos K&EFH . £xfid
IP HARm MG A 12.3(DT, AR R EE T ADIARZEN, ZHEH auto qos 285 no KT
discovery. VERMZEIRMFEHRAAH auto qos T, HIAAF L no auot qos AEIEEHIRZ M E LKL
BTG ERI, e1FELRAEZ AT show auto qos [%iTH . AutoQoS AJEJTREMT, ZEHH
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Routerttishow queue FastEthernet0/0

Router#show queuing

R BRI i B e RS 5 show queue T4 HH Y i H
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Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router (config) #access—1list 101 permit any eq ftp any

Router (config) #access—1list 101 permit any any eq ftp

Router (config) #access—1list 102 permit any eq ftp—data any

Router (config) #access—1list 102 permit any any eq ftp—data



Router (config) #iclass—map match—-all ser00-ftpcontrol

Router (config—cmap) #description branch ftp control traffic

Router (config—-cmap) #match input—interface serial0/0

Router (config—cmap) #match access—group 101

Router (config—cmap) #exit

Router (config)#iclass—map match-all ser00-ftpdata

Router (config—cmap) #description branch ftp data traffic

Router (config—cmap) #match input—interface serial0/0

Router (config-cmap) #match access—group 102

Router (config—cmap) #exit

Router (config)#policy-map serialftppolicy

Router (config-pmap) #description branch ftp traffic policy

Router (config—pmap)#class ser00—ftpcontrol

Router (config—pmap—c)#set ip precedence immediate

Router (config—pmap—c) #exit

Router (config—pmap) #iclass ser00-ftpdata

Router (config—pmap—c)#set ip precedence priority

Router (config—-pmap—c) #exit

Router (config—pmap) #exit

Router (config) #interface serial0/0

Router (config-if)#ip route—cache policy

Router (config—if)#service—policy input serialftppolicy

Router (config—if)#exit

Router (config) ttend



Router#
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11.3.  fFHMLEZBAS] (Priority Queuing)
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Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router (config)#access—1list 101 permit ip any any precedence 5 tos 12

Router (config) #access—1list 102 permit ip any any precedence 4

Router (config) #access—1list 103 permit ip any any precedence 3

Router (config)#priority-list 1 protocol ip high list 101

Router (config) #ipriority—list 1 protocol ip medium list 102

Router (config) #ipriority—list 1 protocol ip normal list 103

Router (config)#priority—list 1 default low

Router (config) #interface Ethernet0

Router (config—if) #priority—group 1

Router (config—if)#exit

Router (config) ttend

Router#
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interface 2 1] LA 2648 %N BAFI R/ (high 58404 20 4>, medium 2A 40 A4, KK

Output queue (queue priority: size/max/drops):

high: 0/20/0, medium: 0/40/0, normal 0/60/0, low 0/80/0



] LU B Router (config)#tpriority-list 1 queue-limit 10 15 25 35 #r4kEd. BUIUHFH LLQ 8%
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11.4. B % XB\F (Custom Queuing)

$) AR EGE D TP ARSEH I AR B E AFIL 0 5

[m] 4%

=]

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router (config) #access—1ist 103 permit ip any any precedence 5

Router (config) #access—1list 104 permit ip any any precedence 4

Router (config) #access—1list 105 permit ip any any precedence 3

Router (config) #access—1list 106 permit ip any any precedence 2

Router (config) #access—1list 107 permit ip any any precedence 1

Router (config) #queue-1list 1 protocol ip 3 list 103

Router (config) #queue—1list 1 protocol ip 4 list 104

Router (config) #queue-list 1 protocol ip 5 list 105

Router (config) #queue—-1ist 1 queue 5 byte—count 3000 limit 55

Router (config) #queue—1list 1 protocol ip 6 list 106

Router (config) #queue-list 1 protocol ip 7 list 107

Router (config) #queue—1list 1 default 8

Router (config)#interface HSS10/0

Router (config—if) #custom—queue-1list 1

Router (config-if) #exit

Router (config) #end

Router#
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Queuing strategy: custom—list 1

Output queues: (queue #: size/max/drops)

0: 0/20/0 1: 0/20/0 2: 0/20/0 3: 0/20/0 4: 0/20/0

5: 0/55/3 6: 5/20/0 7: 0/20/0 8: 0/20/0 9: 0/20/0

10: 0/20/0 11: 0/20/0 12: 0/20/0 13: 0/20/0 14: 0/20/0

15: 0/20/0 16: 0/20/0

B TEIL N B E BRI R EAR AT SR, FrUAF 2R — A BB Sa oL 6

BT 1500 247, FEANBAFIT I 2 IRAE 20 AN e, 1T LAEIT queue-list 1 queue 5 byte—count

3000 limit 55 @4 kE.
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Router#iconfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router (config) #access—1ist 101 permit ip any any precedence 7

Router (config) #access—1list 102 permit ip any any precedence 6

Router (config) #access—1list 103 permit ip any any precedence 5

Router (config) #access—1ist 104 permit ip any any precedence 4

Router (config) #access—1list 105 permit ip any any precedence 3

Router (config) #access—1list 106 permit ip any any precedence 2

Router (config) #access—1list 107 permit ip any any precedence 1

Router (config) #queue—-1ist 1 protocol ip 1 list 101



Router (config) #queue—-1list 1 protocol ip 2 list 102

Router (config) #queue-list 1 protocol ip 3 list 103

Router (config) #queue—list 1 protocol ip 4 list 104

Router (config) #queue—-1list 1 protocol ip 5 list 105

Router (config) #queue-1list 1 protocol ip 6 list 106

Router (config) #queue—-list 1 protocol ip 7 list 107

Router (config) #queue—1list 1 lowest—custom 4

Router (config)#interface HSSI0/0

Router (config—if) #custom—queue-1list 1

Router (config—if) #exit

Router (config) #end

Router#
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11.6.  fEHINBAF-BAF (Weighted Fair Queuing)
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Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router (config) #interface Serial0/0

Router (config-if)#fair—queue 64 512 10

Router (config—if) #exit

Router (config) #end

Router#
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11.7. FRETREINBAFBAF] (Using Class—Based Weighted Fair Queuing)

PN LR 1R ACE ST IRl - BA S

[m] 4%

=]

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router (config)#class—map highprec

Router (config—cmap) #description Highest priority Prec=5

Router (config—cmap) #match ip precedence 5

Router (config—cmap) #exit

Router (config) #class—map medhiprec

Router (config—cmap) #description Medium-high priority Prec=4

Router (config—cmap) #match ip precedence 4

Router (config—cmap) #exit

Router (config) #iclass—map medloprec

Router (config—cmap) #description Medium—low priority Prec=2, 3

Router (config—cmap) #match ip precedence 2 3

Router (config-cmap) #exit

Router (config) #policy—-map cbwfgpolicy

Router (config—pmap) #class highprec

Router (config-pmap—c)#bandwidth percent 25

Router (config—pmap—c) #exit

Router (config—pmap) #class medhiprec



Router (config—-pmap—c) #bandwidth percent 25

Router (config—pmap—c) #exit

Router (config-pmap) #class medloprec

Router (config-pmap—c)#bandwidth percent 25

Router (config—pmap—c) #exit

Router (config-pmap) #class class—default

Router (config—-pmap—c) #fair-queue 512

Router (config—-pmap—c) #queue-limit 96

Router (config—-pmap—c) #exit

Router (config—pmap) #exit

Router (config)#interface serial0/1

Router (config-if)#service—policy output cbwfgpolicy

Router (config—if)#exit

Router (config) #end

Router#



