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service-policy &2 %‘PJ"—*.QE 2= QoS CLIIMQC) BHo 2 & HA Mg 7|2 QI
O|A, 5t¢| QIE{HO|A E= P 3|20 MFL|CchEE OI E—S‘ PPP(point-to- pomt protocol)
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T/, o{7|oll= 7Y 7Is0| =& ELICt. 0] 2Mo|H= MLPPP HHE QIE{HO|A & Cto|deq 2l
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RFC 1990 2 5tLt 0|4 o] E2|% QIEH|O|AE 7H4 "HE" QIE{H| 0| A0 Z EﬁPE HE|23
PPPE Ho|gfLct. 'f';"é RIE{H 0|A 9] EH°"3—T=.% Td 24 30| cHAZo| g A9t &L ct.imet
M HE QIE{Ho|A o] Z[CH CHAZE Zf2 FA| Alztof k2t FeFEL(C.

Fel CH = 2 priority H&E2 HCH kbps 24 2F X[ LICHCBWFQ 2 LLQE AFEst= MHIA ™
M2 HE QEH oA MEFMKITH X Huf &AM QIE{H 0|A Tt HLH kbps 2f2 XIHGHK| b= 4
? MH|A H&0| 318 AMofof AuiF&LIct et RE 7 HH|A HME XMHstn ChS £330 H|x &t
M @7 HAIXIE EAIRMELIC.

May 18 17:32:34.766 MEST: CBWQ Not enough avail abl e bandwi dth for al

cl asses Avail abl e 48 (kbps) Needed 96 (kbps)

May 18 17:32:34.766 MEST: CBWFQ Renoving service policy on Dialerl00

Cisco IOS® Software Release 12.2TRE{ 2t RE{= =0l F7I QIE{H 0|A(0: 2= BRI
)7t FILEIIEZ S BRI ’S"%”é CAl M8stein Al &LICHE S8t M2 EAl2
CH & THS A IS8 9 Fo| MR g2 FMste WULICLHMES 7t
Of HiH E'EUP S wSol et EHEIE MDY 2o (ES HTHES 2t 47+ -T“SE!L—I
Ct.Cisco 10S Software & 2|4 12.2(2)TE Cisco 7500 Series EHE{ & 7|EF Z3HE 0| A priority
percentage BWHE S X|HELICLAIAEH LI 2 @M =27 X[RE[= B2 CHI| AZHOHZ(E 2 &
ZotAAL.

Clo|gd2d QIEH0|A2| CBWFQ B! LLQ
DDR(Dial-on-demand routing)2 5 7}X| &0 2 T/

- BI7{A| DDR - CtO|¥ 0t T2 EZ Oi7HHs-E S 2/X QEm o|A0 &Y Mg L|ct
- Dialer profiles(Ct0|2d2] T2 I} Q) - Ct0|d2q QIE{H|o|A0f CtO|Yut T2 EZ OVHHSTE &
Moz XME5to{ 2|3 QB o|A0f HIQIFELICHME S04 Clo|ded lEH oAM= #A
ALOIE, PPP 21F & 2 MLPPPO| @4Z45t7| I8t stLt Ol 2| Cto|d EXtEo| Z&HELICE.
212 MLPPPZ %24 f&= |SDN QIE{H|0|A S T A8 Z0{Bt FIFO(first out) F LM #HS x| &
Z|= Bl7{Al DDRO| M|8H2 93Z49| & 20| MLPPPE #&5tX| &t E2|M QIE{H 0| AE PPP
=38 M¥sie HI HE QE{HO|AR AH8E ZR0o| MEFHLUICL3HE 7|6 HHS S&t 7|"
O| WFQ(7tE x| 378 Ch7|¥€)7t x| ¢ ELICH.

Clo|de| Z2ntUS F M8 MEISH CHo|d2] QlE{m|o|AL 7|2 %EI"—*. QIE{H|O|A T} B 5
service-policy Bd8 2 X|HELICH 2 21™M QE{H o|A0 HME MBst= B show policy-map
interface serial @& 5= show policy-map interface bri 0/0:1(2! bri0/0:2) &S Algi5to{ 1|1
glo|442 &olstL|CtI0S0M BRIO/OS 2 A= D &M HIo|E{ EEi=lo| ofL|zt &lE XEIE
X|HELICtClo|deq RIE{H| o|A0 HRE X 5t= 32 show queueing interface dial <0-255>
HEE al#stod FHx[ado|ME = elstLIct

k=]
=
2 X
=

Cisco 10S Software Releases 12.2(4) 2! 12.2(4)T= MLPPPZ F4El C}0|dE] QIE{m| O] A 01 A
MM E 7Pé>F HAM|A CIE{H O|AMIM CHZ | Z[8F MH|A HAE X|ELICHOIM 22|20 ME A
HlA S o747t MK 2 F Yol dMst=E SHE 7Y HMA QIEHO|AR |AEX| et&L
Ct.0| "ésa—lg CtEot 22 342 Eo{ELICt

Rout er #show policy interface dialerl
Dialerl
Servi ce-policy output: foo

Cl ass-map: cl ass-default (match-any)
0 packets, 0O bytes
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5 mnute offered rate O bps, drop rate 0 bps
Mat ch: any
Wei ght ed Fair Queuei ng
FIl ow Based Fair Queueing
Maxi mum Nunber of Hashed Queues 256
(total queued/total drops/no-buffer drops) 0/0/0

Rout er #show policy interface virtual-access 2
Rout er #

& 1: Cisco 10S Software Release 12.2(8) 2! 12.2(8)T= Cisco {21 ID CSCdu874082 AF&3HX|
o= 40| Z&LICH 0| CSCdu874082 EIRE MEEE 0| AL|Tzl|o|MHol EB B&Eo =2 &
ghlct.

O] MZ Zm|azo|M2 Cto|¥de] QIE{mH 0|A0] CBWFQ L LLQE M3t Y2 BoiELct
.0 941LI:LE1IOIA=|°E Er%ﬂf 2 Z2uE d2 = A&t
. Cto|de] QIE{m|O|AE AL 3l0d ISDN BRI QIE{HO|AN| HZAS| ZE2EEZE [
2 Mgsgtich.clo|ded QIE{m 0]AE ISDN BRI QIE{mH 0]A0f "HIQIG"EICt
. 2712 ISDN BRI QIE{H|0|A & DE*EI%'H HE o i XIELIC.
. Cto|ded 2= AHZL 2E AL [OFRHIRE | QIHIRE | either] BHEEZ A& 5t0
7t B-AM'E S #9356t n HE QEHO|AL| CHHAES =2{0f 5t= AR E =2l
- ppp multilink A2 AL&3510{ 71& AHAMA CIE{H O|AE MAdgFLct.
. Cto|eq QIE{HO|AE &3l CBWFQ & LLQ7I U= AHIA HAZ 7Ha M A QIE{H O] A0
Mgt
HE 7| oM

E
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access-list 101 pernit udp any any range 16384 32767
access-list 101 pernit tcp any any eq 1720
!
access-list 102 pernit tcp any any eq 23
!
cl ass-map voi ce

mat ch access-group 101
!--- Traffic that matches ACL 101 is classified as class
voice. class-map data match access-group 102 !---
Traffic that matches ACL 102 is classified as class
data. policy-map m ppp class voice priority percent 50
cl ass data bandwi dth percent 25 cl ass cl ass-default

fair-queue ! interface BRI2/1 no ip address
encapsul ati on ppp dial er pool -nenber 1 !--- Member of
dialer pool 1. isdn switch-type basic-net3 no cdp enabl e
ppp authentication chap ! interface BRI2/2 no ip address
encapsul ati on ppp dial er pool -nenber 1 !--- Member of
dialer pool 1. isdn switch-type basic-net3 no cdp enabl e
ppp authentication chap ! interface Dialer2 ip
unnumnber ed LoopbackO encapsul ati on ppp dial er pool 1
dialer load-threshold 1 either !--- Load level (in
either direction) for !--- traffic at which additional
connections !--- are added to the MPPP bundle !--- load
level values that range from 1 (unloaded) !--- to 255

(fully loaded). dialer string 6113 dialer string 6114

di al er-group 1 ppp authentication chap ppp multilink /--
- Allow MLPPP for the four BRI channels. service-policy
output mppp /--- Apply the service policy to the dialer
interface.

LLQ 5! CBWFQ(E£4F MLPPP Z &)
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Cisco 7500 Series= RSP(Route Switch Processor)0ll M VIP(Versatile Interface Processor)2 I Z!
MY Z2HE 0|Sstod 22 WA AMElF 2 EY St B4t oF7[HXE ALSELCH 8 O] o} 7|E
X VIPO| of2] =2 TR AMol ZRA A ZCE B4rsto] Qoset 22 TR 13 IP AHIAS
TEE = UL E FFLICH

CIE{H|O|A SIEQ0{E 7|82 2 Cisco 7500 Series= F 7+X| &EHC| QoSE X|&ErL|Ct.

QoS |AS 'Y X|HExlE <z =

Bl7HAl 2IE{H|0|A |RS
RSP [27HAl QlE{HO|A =2 |[ZZ2 MM VIPHA |P

718t |MMUIM RS2 o o|& #M35tE |CP
T i&Lct U
ChS & BP0l +4E™
Asoz
. ] AHu|zefo|M

VIP B2 E9lip cef VIP
7|8t distributed & VIP CP
(24h| . elEmo|a Ao U

HolMd 2EHMip
route-cache
distributed &&3

£3& QoS CLI(MQC)E &l MEE VIP 7|8t QoS HI7{LIE=2 Tt Ml 7HX| Cisco 10S Software
2Z|A EFQo EUEIRELICH

- Cisco 10S Software & 2|4 12.0(XE), Cisco I0S Software 2|4 12.1(E)0| H

. Cisco 10S Software & 2|4 12.0(9)S

. Cisco 10S Software & 2|4 12.1(5)T, Cisco 10S Software & 2|4 12.2 H2I12t211} Cisco 10S

Software Z2|A 12.2T7} =

24 MLPPP 7|58 A& SHH VIPOH| = 042 T1/E1 QIE{HO|A S| CHHEEE HE QEHO[AR
ZAstet = AU&LICHRIMIBH LIE 2 Cisco 7500 Series 22 E{& Distributed Multilink Point-to-Point
Pr
[

otocolE & =35l 4| A2 .Cisco I0S Software Release 12.2(13)T= PA-4T+ ! PA-8TQF Z'2 HIY
5= ZE 0{HE{0il A dMLPPP(Distributed MLPPP)OJl CHE x| B LIC}

Cisco 10S Software Release 12.2(8)T= PA-MC-xT1/E1 & PA-MC-xT3/E3%}t 22 ®MEAstE T E
0{ZHE{] dMLPPP E1S QIEJH O|A0f A 24+ LLQ 2 CBWFQO CHEH XIS EC.;!? &Lct. o] 7|

HD| H|EME ™D 0FEHIFKR |2 dMLPPPE QIE{HIO|AE AFE 350 7|SXMo 2 [ 7| QIE{H|o|A

AAMstL|CEH ...2 22I8LICH Cisco 10S Software ZI2|A 12.2T2| ME22 7gl=' Ol H{Z4E| HEHE
zér*'AIO.dMLPPP% AHE235to BA CH7|YE XME85teE @< Cisco 1 ID CSCdw476782
tX|517| 213l Cisco 10S Software Release 12.2(10)T 0|Mo AP st= 2ol E&LCt.

O >k IIIIﬂI

service-policy &1} °*771| M E CBWFQ % LLQEF dMLPPP/ALFIO| A X|24ElLIC} fair-queue &
HE A8E 3E 71, priority-group BEE AFE 8t M= CH7[™A, queue-list BHES ALE &
PQXP ™ Oz Sol BllHAI ch7|d 7152 RIHEIX| et &Lt

Cisco 7600 Series& FlexWAN2 HE 0| ot il QIE{H|O|A 0| A dLLQE X|&ELICHMLPPP HHE
CIE{H|O|AO|ME dLLQE X|3HX| of&LICH O] X[ Cisco 10S Software & 2|A 12.2S0{| M A|
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SELCH
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Zm|aefold2 QlE{mo|A HE|Z A0 dLLQ

13

MLPPP HE CIE{H|0|A 9| dLLQ M&F 7N

Interface
|
access-list 100 permt udp any any range 16384 32000
access-list 100 pernit tcp any any eq 1720
access-list 101 permt tcp any any eq 80
access-list 102 permt tcp any any eq 23
|
class-map voip
mat ch access-group 100
class-map datal
mat ch access-group 101
class-map data2
mat ch access-group 102
|
policy-map |l qg-policy
class voip
bandwi dt h 40
class datal
bandwi dt h 15
class data2
bandwi dt h 15
class class-default
fair-queue

pol i cy-map set-policy
class voip
bandwi dt h 40
cl ass datal
bandw dt h 15
cl ass data2
bandw dt h 15
class class-default
fair-queue
|
interface Serial5/0/0:0
no i p address
encapsul ati on ppp
keepal i ve 10
ppp chap hostname &
ppp multilink
mul tilink-group 2
|
interface Serial5/1/0:0
no i p address
encapsul ati on ppp
keepal i ve 10
ppp chap hostname @&
ppp multilink
mul tilink-group 2
|
interface Multilink2
i p address 106.0.0.2 255.0.0.0
ppp multilink
service-policy output |lqg-policy
service-policy input set-policy
mul tilink-group 2




LFI(Link Fragmentation and Interleaving)._ MLPPP2} MH|A HAo 2 FHEl QBT 0|4 7he B
Z 210 ppp multilink fragment-delay &' ppp_multilink interleave WS F7}&L|C} 0| 41| d| 0|
Aqo CHE 2 Hlo|E{2 e 2a|5tn, Z2tshEl o|o|E{T 2ol M 2 A5t o] &2 miZlo 2 x{X|ed
Eof¥E lLH7'° ClE{B|o|Msto] 2l &5 2T 9| x|9iS ZolLIChxFMB LHo._ o 2o &

ATM 7b4t 3|2 0fl Ciet 215 X259l OlE{a|s 2AIS HEstAIAIL.

Cisco |0S Software & 2|A 12.2(8)T= VIP7F Z & El Cisco 7500 Seriesoilkl dLFI(Distributed LFI)
over-Channelized 2/& 3|Mof CHEt X2 TARMELICE. O] 7|S2 Catalyst 6500 Series 2| X|
2! Cisco 7600 Series EP-?—E-loilA‘I_'.:_ MEE = J&LICHILFIE X|°4 st= EelAol cHet XEAIEH LY
8 2 Feature Navigator TooI(S%E._' ook siE) & 2 MEo| cHet 2[R REE FXSHAAIR
.0l 7|0 chgr XtMIEH L& 2 Distributed Link Fragmentation and Interleaving over Leased
LinesE X sIAA|IL.

Cisco 7600 Series with Cisco 10S Software Release Train 12.1E2 FlexWAN dLFIE X|&5} K|
er&LCt.

ppp multilink fragment-delay <msec> B& 2 At&35t01 2| ZEfIHE X|AZ T8t F dLFI 7|
S2 0| 342 A85toq RSt =& °|E-Iu1|0| Ol AN Zeja™HE 37|18 AXELICHOHYE
kbps).

fragnent size = bandwidth x fragnent-delay / 8

E3 ZpjaME I70E 7 e (9 ¢g 71 E W P38 J|poE HAELICHoE Sof
HH 2137} 64k & 128k Q1 |20l ME 64k R E 7|8te 2 ZeiOHE J7|7F AMHEL
CH.

PPPoA % MLPPPoAE AM&35tE CBWFQ 3/ LLQ

CISCO |OS Software Release 12.2(8)= PPPoA(generic PPP over ATM) Zi §PE TMHE ATM 7}
& 3|MoM VCE 7| X|HE ZR&LICH O] 5t MMAME —Z—EH* gk BEAL EElD R F
°' g0l 0| E MBS ELICt

1. 2oil& 7|8 E A

service- pollcy HZI2 Virtual-template Q/E{HH|0|A EE= ATM PVC for Class-Based Marking0il 9143

rvi
%EI- T 9 AA|=| |—|E|'

O| ofloilME E2HA B PEER2PEER7V} Ho|x| 11, A o MARK_PEER2PEER7} MM E|H,
7|22gf2 24 PEER2PEERO CHall T+ 3ElL|Ct 121 service-policy7t 7t&f RIE 3! EE= ATM
PvCo{ eA&AEL|C}.

Rout er (confi g) #cl ass- map PEER2PEER
Rout er (confi g- cmap) #mat ch access-group 100
Rout er (confi g- cmap) #exi t

Rout er (confi g) #pol i cy- map MARK PEER2PEER
Rout er (confi g- pmap) #cl ass PEER2PEER

Rout er (confi g- pmap-c) #set dscp defaul t
Rout er (conf i g- pmap- c) #end

Attaching Service-policy to Virtual Template
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Rout er (confi g-subi f)#int atml/0.1 point-to-point

Rout er (confi g- subi f) #i p address 10.10.10.1 255. 255. 255.0

Rout er (confi g- subi f) #pvc 1/50

Rout er (confi g-if-atmvc)#encapsul ati on aal 5nux ppp virtual -Tenplate 1

Rout er (confi g) #i nterface Virtual - Tenpl atel
Rout er (confi g-if)#i p address negoti at ed
Rout er (confi g-if)#service-policy output MARK PEER2PEER

Attaching Service-policy to ATM pvc

Rout er (confi g)#i nt atnl/0.1 point-to-point

Rout er (confi g- subi f) #i p address 10.10.10.1 255. 255. 255. 0

Rout er (confi g- subi f) #pvc 1/50

Rout er (confi g-if-atmvc)#service-policy output MARK PEER2PEER

2. A=229 EClY

service-policy &2 Virtual-template /E{H 0|A == ATM pvc for Class-Based Policing0f| ¢1Z
o

Rout er (confi g) #pol i cy- map PCLI CE_PEER2PEER
Rout er (conf i g- pmap) #cl ass PEER2PEERRout er ( confi g- pmap- c) #pol i ce 8000 conformaction transmt
exceed-action drop

Attaching Service-policy to Virtual Template

Rout er (confi g-subi f)#int atml/0.2 multipoint

Rout er (confi g-subi f)#no i p address

Rout er (confi g- subi f) #pvc 1/ 100

Rout er (confi g-if-atmvc)#encapsul ati on aal 5nux ppp virtual - Tenpl ate 2

Rout er (confi g) #i nterface Virtual - Tenpl at e2
Rout er (confi g-if)#i p address negoti at ed
Rout er (confi g-if)#service-policy output PCLI CE_PEER2PEER

Attaching Service-policy to ATM pvc

Rout er (confi g)#i nt atnil/0.2 nul tipoint

Rout er (confi g-subi f)#no i p address

Rout er (confi g- subi f) #pvc 1/ 100

Rout er (confi g-if-atmvc)#service-policy output POLI CE_PEER2PEER

3. 24 7[g CH7|d:

A 7|8 CH7 (Y, & CHEE, 2, M =2 & 19| B X|2| B service-policy B2 7t&F H
2| C =

CH =]
2l EEE ATM PVCO]| @188 4~ &Lt

Mk mjy

Rout er (confi g) #pol i cy- map QUEUE_PEER2PEER
Rout er (confi g- pmap) #cl ass PEER2PEER
Rout er (confi g- pmap- c) #bandwi dt h 768

Attaching Service-policy to Virtual Template
Rout er (confi g-subi f)#int atml/0

Rout er (confi g-subi f)#no atmil m -keepal i ve
Rout er (confi g- subi f) #pvc 1/ 150



Rout er (confi g-if-atmvc)#encapsul ati on aal 5nux ppp virtual - Tenpl ate 3

Rout er (confi g) #i nterface Virtual - Tenpl at e3
Rout er (confi g-if)#i p address negoti at ed
Rout er (confi g-if)#service-policy output QUEUE PEER2PEER

Attaching Service-policy to ATM pvc

Rout er (config)#int atnl/0

Rout er (confi g-subi f)#no atmil m - keepal i ve

Rout er (confi g- subi f) #pvc 1/ 150

Rout er (confi g-if-atmvc)#service-policy output QUEUE PEER2PEER

B3 ZEHA 7|9 EA EE SeHA Jld HA U A 7| R0 F3E ASE FL HY &
Me e ZaLc

1. Virtual-Template QIE{H| 0| A0l A El service-policy -2 THZIE EAISHHLE = EHLICEH
2. ATM PVC2]| service-policy @& 2 mZ!E CH7 |0 %%LIEL
Cl2 o= & &5l AIAD.

(== R il o]

pol i cy- map MARK _PEER2PEER
cl ass PEER2PEER
set dscp default
|
i nterface ATM)/ 0
no i p address
no atmilm-keepalive
pve 1/100
encapsul ati on aal 5nmux ppp Virtual - Tenpl atel
service-policy output QUEUE_PEER2PEER
|
interface Virtual-Templatel
i p address negotiate
service-policy output MARK_PEER2PEER

0| Cisco 10S Software ZZ|AE ASt= E< ATM VCO|A MLPPPoA ZH&&tE F/-d35tm 7f
A RIZ 3 lE{m 0| 20f H7 I 718 MulA MM MR8 4 olaLIch KA LISE Link
Fragmentation and Interleaving for Frame Relay and ATM Virtual Circuits and the Link Efficiency
Mechanism OverviewE X SHAAI2.

Cisco 10S Software &2Z|A& 12.2(4)T301|" Cisco 7500 A|2|=& 0| 7|s2| B4 HTO| ZEIRE
LICt. o] 7|sof CHet REMIE LIS 2 ATM 2! @] 2130[8 %J 23 &£2t5t 3l QlE{2[eE HA
SHAIAIR.

#ed HE

. Cisco 7200, 3600 3! 2600 2t E2| VC EciA Z|B 7tF B3 Cf7|&(CBWFQY)
- S2 go[HA| Ci7[ed X2

. QoS 7|& X[¥

. 7|& X[ 2 £ M - Cisco Systems
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