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service-policy &8 ¥ FEA#ER{L QoS CLI (MQC) W MENFEHRMSANA T EEQ, 7
OSRE B, ZETMLUFHBSNATERE T /X [ (PPP) HEM S48 PPP (MLPPP) IR
PEREN, SEREZEONBKSERED, WEBORNELHFEED , EXERTHRIIEE. &
X4 T BT T #4F Class-Based Weighted Fair Queueing (CBWFQ) #1 Low Latency Queuing
(LLQ) BRI AF MLPPP i ZE N MK SEFEZEONHERENMEXBEENENSE,

EREH

BEXR
AR TR B R R4
{ERNAHF

AR TR T R 0 BRI AR
A

BRNHEAENESER , 5% Cisco RRETRAE,

RHEASIMA T EREFHTFRAED

RFC 1990 EX T Z4E8PPP , EF — MRS MBEEOESEEN@ELEO, WA BEONTERE
HERKANTREANZEEFN, At , HBZEONZEATRESEAE,
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5% , bandwidth 1 priority S5 S X4 kbps B, MREFFEHA CBWFQ 1 LLQ B IRS KB
BIAFHE4ED , AEE—NENEOTIIFLEXS kbps B , MERSFEHEF L ENTEAES, B
EHESMIBR T BRSSRBEH B TR U T U T M HMEIRER

May 18 17:32:34.766 MEST: CBWFQ Not enough avail abl e bandwi dth for all
cl asses Avail abl e 48 (kbps) Needed 96 (kbps)
May 18 17:32:34.766 MEST: CBWQ Renoving service policy on Dialerl00

B Cisco I0S® H#MZA 12.2T &£ , BASAEZSHERN B mBELHRm T HmED (flmsE=
AN BRIB 5l ) WEHNALER, RIFHNF5 LI priority M bandwidth SER N ATAFR
Bobl,. FAESHENERASEEN I BEEANTRE , ZTREERBITE I RS KA HE
AT # 1T, Cisco I0S FERRZ 12.2(2)T X #F Cisco 7500 R 5l HIB[FME M F A LY priority
percentage . BXIFMAEE , S M Priority Percentage B Low Latency Queuing,

REEFEZEOLN CBWFQ 5 LLQ

AARAMM S AEERFIRSHKE (DDR) :

. 54 DDR — BRSNS HEENATYEREO,
- Dialer Profiles — & S MW SHHS N A TRESEFED , ZiEOXNBEIWEEAQ,
flmn , RERFEZEOABTFE—IRSMESFHFEUFRIERE R, PPP IAEXEEF MLPPP,
f£4: DDR &#{X #4175 ISDN # O E T MLPPP BY % #F First In First Out (FIFO)
Queueing, LLRRHIEZEEA TEZNAIREENE MLPPP X EEAYEEZEOERNEZIT PPP Hix
HIEHESEONER. REXIFBE fair-queue S H1EL Weighted Fair Queuing (WFQ),

MR EIEREE Dialer Profiles , MK SEFE O MEMYERE DA X service-policy . MR
BEYEED ENAXKE | 154 H show policy-map interface serial #5452 show policy-map
interface bri 0/0:1 ( # bri0/0:2 ) T R IAEE. 10S FFRIRHA BRIO/O B D EEBXIFETMIHEHK
ERE. MRLNRBENATRSERFED , HA&EH show queueing interface dial <0-255> f553k
BIAERE,

Cisco 10S BAFhRA 12.2(4) M 12.2(4)T XIFMEE T MLPPP 9k 512 Fr 4 O 6 32 /Y K2 #0075 [F) 4%
O ERYE THARYBRSS RME. £ L —MRAES |, IRBHR service-policy S8 E | 2| 52 FE /Y E 115 7]
O, EXERERRITHRN . BUT 5l tH i B X AR

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

Cl ass-map: cl ass-default (match-any)
0 packets, 0 bytes
5 mnute offered rate 0 bps, drop rate 0 bps
Mat ch: any
Wei ghted Fair Queuei ng
Fl 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 #

XE : BIWFEACisco IOSE A IRA12.2(8)F112.2(8) TR & Cisco Bug ID CSCdu87408 , R E&F
AR EMMEENT N HEENZENBER.
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LRPIEES RUMMAR CBWFQ M LLQ RATHRSEFEH, KEESH

- FRARSEFEOSEENIUSEFSHNAT ISDN BRI #O, AJLUANSKSEFZEOD
““7E"F T ISDN BRI #0O,

- FFA ISDN BRI O i Z4EE L4,

. £/ dialer load-threshold load [outbound | A Y | eiher]an & , B8 7E B FH 85 AT A 38 RS HAth
BEEHE ML EONTR,

- {54 ppp multilink 58I 2ELLHREED,

BEEBREREFED , BB CBWFQ # LLQ MRS RN A TR EEQ,

B R

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.

A9 mE MLPPP Bf#Y LLQ &5 CBWFQ

Cisco 7500 RIIEA D RN REH , ZAEREHWELF S H A REME H R ESR (RSP) &
HEBAEOLERR (VIP) RBRESEFELE, ZEREWEEILE VIP B9Z/NMRIALE R 5 8
BOEKRAVFEEREAIAE IP RS (HI QoS ) .

BIEEOEH |, Cisco 7500 Ry EFHFHmFF XA QoS :

=58
QoS m{E A EREXR B
]
_ EREOANIESE
EF B £ S EOL RSP
o FETALTE VIP
RSP B FEA, tEmE. CPU




EREULTANGS
RTEZIERA :

- 2RERERXT

# ip cef

2F distributed &
VIP ( & ° VIP
) - EOREEXT
# ip route-
cache
distributed &%

o

VIP
CPU

u\

ELLT =/ Cisco 10S BARRAIZ I F N F 7B S ERIL QoS CLI (MQC) AKET VIP B QoS
K

. Cisco 10S B #HRZ 12.0(XE) , ©Z A Cisco 10S 5 #EhRAs 12.1(E)
- Cisco 10S B2 12.0(9)S
. Cisco 10S BFiRZs 12.1(5)T , ©ZE A Cisco |0S H4EIRA 12.2 E£H Cisco 10S B
12.2T
SF R MLPPP ZhEE AR UFEN VIP LS T1E1 HOMNERAST —MAGEO B, BXxFHE
B , % Cisco 7500 R5IRE SR 9 B X 288 X St Cisco 10S AR 12.2(13)T X%
BIEEEIROEERS ( 50 PA-4T+ F PA-8T ) L9 4= MLPPP (dMLPPP),

Cisco |OSE iR A<12.2(8) THEEPA-MC-XT1/E1FIPA-MC-xT3/E3& S B 1L i O & Ei 25 L /Y
dMLPPP#E483Z 0 E5| A T X2 AR LLQMCBWFQRI X%, 51t IhEERI Ik AR A K48

, IMPMLPPPfE 20 4R AIERE LA RED |, Ei%ED LM THER 8L, 53 Cisco 10S %
YRR 12.2T I EENEXRNES . EEGD2 MRS dAMLPPP —RE AR , #EME A Cisco
|0S FAFRRAS 12.2(10)T RE ShRALLE % Cisco Bug ID CSCdw47678,

dMLPPP/dLFI {X ¥ F service-policy i 5 BIFAH CBWFQ l LLQ. FXZ#& S5 HERATIAE | Hlmn
{# A fair-queue B Fair Queuing, M priority-group @5 B Priority Queuing 11# /A queue-
list &5 8 Custom Queueing.

Cisco 7600 &5 FlexWAN 334820 £A dLLQ, A% $F MLPPP #4830 L/ dLLQ.
Cisco |0S RS 12.2S 124 7 X,

tRPIBEEREEOSHER ENA dLLQ :
MLPPP #4880 E# dLLQ B RAEIEE

Interface
|
access-list 100 permt udp any any range 16384 32000
access-list 100 pernmit tcp any any eq 1720
access-list 101 permt tcp any any eq 80
access-list 102 permt tcp any any eq 23
|
cl ass-map voip
mat ch access-group 100
cl ass-map datal
mat ch access-group 101
cl ass-map dat a2
mat ch access-group 102
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|
policy-map |l qg-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
|
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 hostnane &
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

Link Fragmentation and Interleaving (LFI) ¥ ppp multilink fragment-delay # ppp multilink
interleave AR TR MEIEE 7T MLPPP FARS SREEH 1 O R PUEMR P . tHFLE ATEE 4 5 KRR H
FHEERREZELSH D BN BER~ENRDIBFERRERBDREEEEER EWIER, X
HAEE , BHSFEAMAP LR ATM EBERALE Link Fragmentation and Interleaving.

Cisco 10S #i#FRRAs 12.2(8)T X#FE A VIP B Cisco 7500 X% EWEEL BT LW
Distributed LFI (dLFl), Catalyst 6500 & %3Z#e#l A Cisco 7600 AR5l MR tB R4t T thIhaE, Bx
Y ALFI BRARNEER |, BSHIESMTE (XRIMES ) MR B~ RN AITERAERE, Bx
WINEER ¥ ME R | FSREHALEE LM Distributed Link Fragmentation and Interleavingo

B H Cisco 10S B4R AEZ1| 12.1E B Cisco 7600 & 5|#Y FlexWAN X% dLFI,

£ 24 A ppp multilink fragment-delay <msec> i S E BB A5 BRER/E , dLFI SHREREALTL
R (HPHRE kbps H¥f ) IFHFEELRTED LHEFESBK
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fragnent size = bandwidth x fragnent-delay / 8
F0, REEARNHFRENKAERITEDRAD, Hla, ERAEREN 64 k M 128 k WEEF
, FHRYE 64 k BEBRITE DB KR/,

£/ PPPoA 5 MLPPPoA B}y CBWFQ # LLQ

Cisco 10S B 12.2(8) X #FEIE 7B PPP over ATM (PPPoA) /M ATM B LW E
VC #EBA. U/ RERME T ETFHRMWIRIE, REMBERAN B E =G,

—., 9EHFiL
A LUK service-policy e w M NBIE TR MIRICHE L EIREEOK ATM PVC,

FEURGIF | BT EMET PEER2PEER |, 812 7 B ST MARK_PEER2PEER , #} B 73
PEER2PEER Bt & T dscp BRIAE ; RSN service-policy Ffi tnBIE £\ R ATM PVC.

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

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

2ETFHRNEH:
A] LAY service-policy # M iNBIE T3 A KA B ER RO S ATM pve,

Rout er (confi g) #pol i cy- map PCLI CE_PEER2PEER
Rout er (confi 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 PCOLI CE_PEER2PEER

Attaching Service-policy to ATM pvc

Rout er (confi g)#i nt atnl/0.2 nultipoint

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

=, ETROHERA:

FETFEABER ( B, bandwidth, shape. priority #1 random-detect ) , B LUfF service-policy
i B N R LLEHRR ATM PVC,

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/O0

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 ate3
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 (confi g)#int atnl/0

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

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

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

& HEAERTRNFICRETRNRBANETRNAINEASH , BERFOT

1. EEMEREO LB E M service-policy i H X HF Qi THRICH HIE K
2. ATM PVC EH service-policy i 54X iR a#tTHER .
SFELT B

pol i cy- map MARK_PEER2PEER
cl ass PEER2PEER
set dscp default

interface ATM)/ 0

no i p address

no atmilm-keepalive
pvc 1/100



encapsul ati on aal 5mux ppp Virtual - Tenpl at el
service-policy output QUEUE_PEER2PEER

!

interface Virtual-Templatel

i p address negotiate

service-policy output MARK PEER2PEER

WMREIZIT Cisco 10S FHFH R HIRA , M AT LAEEHF MLPPPoOA 3 ATM VC L 1THE & FH 1
HETHRAWRSEBNATELERED, EXFMAEER , BSHEMEHI ATM E BB Link
Fragmentation and Interleaving F0 4% 5% R AL HI8EA .

Cisco 10S ¥R 12.2(4)T3 7 Cisco 7500 R5I5| A T lIheE 2 M NARA. BX L INEERY ¥ 4
E8 , B3 ATM Fii A 2€8 Distributed Link Fragmentation and Interleaving.

HXER

. Cisco 7200, 3600 1 2600 EEHES PV E T8 VC KA N4 F HEBA (Per-VC CBWFQ)
- {E3E R BA 31

- QoS AT #

- AR EFERH - Cisco Systems
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