EHFTS T LBEREDRTE

« %y hU—Z RO (1 —)

e T —)L Fuvy 7 (12—

« EALT T X LB (2 R—)

« WRED & EDHIR (3 ~—)

« WRED i ] EoEEFHE (3 4—)

« WRED D% (4 ~—)

« WRED D% &l (8 ~—2)

« (k. QoS Zf i L7~ WRED OH# 3R — K (8 <—)
« WRED X E DR (9 ~<X—)

*« WRED @ EDXA N 7Z 77 4 A (10 X—Y)

« AT 7 o AR MR OBEREE (12 X—)

Iy b — ERER 0D [O] 5
HBExy NT—272, 77V r—varypMEHTIERI e harREEnTBY., Ih
LD, 77 A NGRS EORRREDN LD 2N T T ) =g D= — XTRHAL L7
O, ZBALT VT A HINRT TV lr—2 g AAER D0 ST 7 4 v 7 OESENESE 21T 5
VENECTHVET, Xy NT—FTHNOT A A TH-OT —F "2 FTH3EIFE R
HATDINT T4 T Y R—FTBHLICRY NI BRESINTWDEE, TEEEERE A
B2 ALBRETHZ LR, SEIERFATDORNT T 4 v 7 ZRFIAE L, @D
Fy NT—27 R MVRy 7 COREELBRECTE 9, BEEEREA V=X AF, Ty FOF
a2y I EDFEILET,

7 o H 2R (RED) (&, * v hU—27 T—RAVITHE A S 42 FEREEiE A 7 = X LT,

— RS o
T—)L FAwvY D
T—)L Ra v TiE, T _XTDONT 7 4 v 7 ZYEIIHF, —E R 7T ZANTIEEINE L

FH A, HOF2—N—HTT—IV Koy 7RWEGS2EE. EEMEE SN THF2—RN T
Db ETry MIkny s ET,

| ELSN VP NEINCE OB |



EAtHS O LESBBREOEE |
B =s095o5vnmmmm

BEATITS U5 LBREEE

RED A H =X A%, TCP OEEEEHIE A B = X A &2FH L E4, EEENHEEICAT DR
Ty MR Z AR Ry FENET, Ty MEEILD TCP 2T 2546, S=ExITT
RTCONT Y bBFEEICHLS KR EFTHEEEREZ TTET, ZHIFEESFEEINZZ
xR LET, RED #, TCP O/ v hOREHE A FIF 25 HiEE LTHEHATEEJ, TCP
FEET 2727 T, FRHBEBLT, Xy MUY= B3R — MR L — M BEL—
b &R S E T,

WRED (3, Y AaNEELTWARED T, RED7 /LI Y XLDMEEEL , IP LT A,
DiffServ =— N i"A > b (DSCP) . F/2iZV—E R 7T X (CoS) DEZMAGHOETWE
7,

WRED D {L#H A&

WREDIZ, WA v % —T = A RZx v U —ZRMEOIRMENEN TR, BRI 7 v b
ZRey 7L TT—/v Rey 7OmMEZHO LET, WRED (X, ¥ —2N Il b £ TH
BT H0TIER, —#HoNTy NERYIC Fey X LET, 207D, —EICRED/T v
e Koy 7452 L&2EE, TCP 7 b — )L[RE O A HeME & e/ NRICI 2 £ 17,

Approximate Fair Drop (AFD) &, /X7 v O Ra v THEERET DT 77 4 7 F o —FH
(AQM) 7A=Y RLTE, /7y M Fay 7T 5HRIE, ANREO 7 n—0FFL— b
AR EBEDOF 2 —RIZX > TR 7,

AFD ~—2D WRED (%, A%y k7 —2K— hMggEshEd,

AFD ~X— Z® WRED . WRED O Ra v 7EfE2 I 2 L— R LET, = OEM
72 Ru oy ZTEIEX, WRED Oxt)&ad 25 e v 7 LEVMEIZESWTAFD 77 7 ADELE
BEFTHZIETEIALET, MEX=2—NTIE, EARKEWVWNT 7070 Fu v 7RSSR,
HHAD/NSWRT T 4w 7 L0 B 720 £7,

« % WRED ®J5F = —I2i%, ERETROLEVENRSH D £9°,
cBIEDEWY T Y T AL K& AFD OEALANPERESINET,
e 77 T A%, B HIEVY WRED minThreshold ICE-SWTHIETY — F &R E T,

WRED EA 51 E

AFD OEAL, FIRE ERO LS VMEZMEH L CEHHE SN ET, AFD X, WRED @ LR &
WRED @ FERD L & VMED B & RTHHEINTZA T v 7 AT,

T WA E =T 2 ATERT DL ROAN EBRFEELET,

1. oy 7HERPFHESNET, AFD OEAZNEDT1FE. Fo v 7RIS R £
T, OFV., FRELERDOLEXUVMEDEHN/NSWVINEE, Foy PHERITELS 20 £3,
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wrep 0 ]

2. WREDIZ, "7y hD Ry FE2RET LHHNS, Ty h7ua—DF T4 F VT 1L L&
VMEZ ST L E 9, CoS. DSCP, F72IFIPPrecedence DfEIE, FHE SN L WMHEIZ~ v
U7 ENET, INOLOLEIWVMEEZHEZLE, ZROHD LI VWEICY Yy B 7 SR
EEZFFONT NI Rr y 7ORRIZHR0 £7, S0 LEVEICEND 24T o7 CoS,
DSCP. F 721X IP Precedence fH & FF>Z DD/ v ML, Fa—IZANLGNET, Z0D
Tav ALY, TIAFVT o OENT e —RNEOE FHERFSIL, N7y MeEOEIE
i/ NRIZHZ HIvET,

3. Xy MM WRED Z#HHL TRy 7ENRWESE, 77—y P& ET,

= ]
WRED % & O | [R
T 74V NTIX, BEAMHET L Fr vy (WID) 3T _XRTOF=2—TA F—T />
TWET,

« WRED I3F =2 — Z L ICHEShE /213 Cx £9, WRED Z#8E&hc4+ 5L, WID N4 —
oy hFa—lCEAINET, WREDV 2 7 7 A LVEFORY —< v FIEHARY o—
L THEAR—F OB KREINLET,

«WREDIZ, Xy hU—27 FR—F Fa2a—DATHR—FEINTEY, NECPUF 2 —L A
Hol Fa—TTFVAR—FINTWEREA,

+ 4 WRED #JB% = —|%, —& 0 WRED L & WMEATREZ MM LTI S0 7%= —%
Y= b TEET,

*WRED & L (2, R v—<v 7 CHIRIBEEZIZREFRET S L 2R LET,
+ 3 _T?D WRED L&EWMEIINT X~ T—Y F— RKTHRELET,

* WRED L EVMERT O v BV 7L, FnT 2 —H 74N ZEHERALTI TR T 7 4
NE <o B TTDHIETITVWET,

fany] — 7 4 NEDRRESNTZV T A~y TEBEO LET,
c TIAF VT 4 N T 7 47D WRED IV HR—FZNLTWERA,

WRED R EDFEEIE

AFD X— 2 WRED BEREA R ET 2121F, AV v — <oy 7 HIEEL, 7 7 A%BMLET,
random-detect =~ > FAEH L, Fw v 7HEEOFHEIC WRED 23MEH T2 5%
(dscp-based/cos-based/cos-based 51 EZEH L T) fHEL 7,

N

GE) AU = MEEPICAETEET, AFD OEAPHEBNICHFHE SN ET,
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B wreo oz

WRED | IPv4/IPv6, <L FFx A 2 EOL DL RFHEDO N T 7 4 v 7 I bR ETEET,
WRED IZ, 8 DDFa—A 77 T AT RCTCYR—FENET,

random-detect =~ > K& fEH LC WRED X ET AL AIIKRDOEEEZEEB L TLIEE0,

« dscp-based 7|48 & 9244, WRED (X DSCPiZH L TR v 7HEREZFE L E
j—O

* cos-based S| A AT 555, WRED (X CoSfEZERH L CRe v PHERLZFFE L F 9,

« 77 4 /L hTlX, WRED X K1 v 7SRO FHEIZ TP precedence fii 2 {# L £ 97,
precedence-based 5#737 7 /L b TH V. CLIIZIZFERENEH A,

N

(GE)  show run policy-map policy-map =< > K, random-detect ==~
> R C precedence 23i%E SN TWTH,  [precedence] % FEw L
FH A,

« dscp-based 5 |%% & precedence-based 5 |4%i%. FHAIZHEMMAY T,
8 ODYHF 2 —% ZNENHE/RD WRED 707 7 A L TRETE L7,

WRED D% 7F

DSCP {EIZE D < WRED D% FE

DSCP fHIZFSWT WRED 7’02 7 7 A L& 237 v b B— R TRET DI, IROFNEE FELT

LET,

FIE
ARV KRFERETI VY BeY

R Fw 71 | class-map match-criteria class-name 75 A<y SIS RTLET,
- HEDE~ 2 — B RIS match-any T,
device (config) # class-map match-any CS

R T 7 2 | match class-map-name VI Ay T EBAELET,
il -
device (config-cmap) #match dscp CS1

R 7w 73| policy-map name YER 9% WRED 72 7 7 A L Y o —
Bl DA AR L E T
device (config) #policy-map PWRED
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H—ER 95 RIEIZE T WRED DEFE .

AU RFERETOVa Y

B8

ATvT4

class class-name

1

device (config-pmap) #class CS

RN —ICBEMT D 7 T ADA R E R
ELET,

ATvTh

Use either bandwidth {kbps| remaining
percentage | per cent percentage} or shape
{ average| peak }cir

1 -

device (config-pmap-c) #bandwidth percent
10

R == FIZBLTWBE T 7 ATE
DU TCHHEEEZIZI N T 74 v 7
V-V Ul ERELET,

ATvT6

random-detect dscp-based
1 -

device (config-pmap-c) #random-detect
dscp-based

Ny hORe y THEREFHET DRI
X DSCP &% A9 % X 912 WRED %
HELET,

ATy T1

random-detect dscp values dscp-value
percent minThreshold maxThreshold
{5

device (config-pmap-c) #random-detect
dscp values csl percent 10 20

BN LEWMER LUK L EWMEZ /S—
BTV THRELET,

ATvT8

interface interface-name

1 -

device (config) #interface
HundredGigE1/0/2

A B —TxAAAAL T 4 FXal—3
v E— REBBLET,

ATvT9

service-policy output RV 3 —=< > 7

1

device (config-if) #service-policy output
pwred

RY)— <y T et =7 =4
AL £,

H—ER 55 REIZE D < WRED DL FE

P—ERA T T A (CoS) fEIZIESWTWRED 7’07 7 A Va3 kE— R TRET I,
KOFNAZEFATLET,

FIE

AT RFEREFIT7II Y

=)

&

class-map match-criteria class-name

1 -

device (config) # class-map match-any CS

7T A =y TN BUOEEERELET,
HELET 2 — B IEE I match-any T,
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IPTLY

—

T

EAHFTS U F LRHREDBRE

ARV RFERETIVa Y

B8

ATv T2

match class-map-name

1

device (config-cmap) #match cos 3

I A= T ERELET,

ATvT3

policy-map name

1

device (config) #policy-map PWRED

YER 9% WRED 712 7 7 A )L R Y 3/ —
DRI EHRE L E T,

ATvT4

class class-name

1

device (config-pmap) #class CS

RN BT D 7 T ADA T &R
E]\/i—é—()

ATy Th

bandwidth {kbps remaining percentage |
percent percentage}
1 -

device (config-pmap-c) #bandwidth percent]
10

R — <~y 7ICRLTND 7 7 AT
FID 4T o HIRIE 2 R E L £

ATvT6

random-detect cos-based
I

device (config-pmap-c) #random-detect
cos-based

2Ny b Ra sy THEREEHET BRI
X CoSEAZfEHT D L 512 WRED % 3%
ELET,

ATy T1

random-detect cos cos-value percent
minThreshold maxThreshold
i -

device (config-pmap-c) #random-detect
cos 3 percent 10 20

/AL EVER K URK L& WMEE S —
T —UTHRELET,

R w 78 |interface interface-name Ao H—T o f AT 4 X2l — 37
1l - vE—RNERGELET,
device (config)# interface
HundredGigE1/0/2

AT v 79 |servicepolicy output RV v—~v 7 | RY =~ TEHNA L F—T A

1

device (config-if) #service-policy output]
pwred

AWML £,

A{EIZED < WRED DEEFE

IP LT ZEICESWWT WRED 72 7 7 A L &E 7y N FB— RTERET BT, ROF

% AT L £,
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FIE

IPFLYT U RIEIZE D < WRED DRFE .

ARV RFEEETIVa Y

=)

ATy T

class-map match-criteria class-name

1 -

device (config) # class-map match-any CS

7T A<y TN —BIEEERELET,
HEDES 5 —HLYEI X match-any T,

ATy T2

match class-map-name

1

device (config-cmap) #match precedence
3

I IAS T ERELET,

ATvT3

policy-map name

1

device (config) #policy-map pwred

{ERX$ % WRED a7 7 A /L KU I —
D4R ERELE T,

ATv74

class class-name

1

device (config-pmap) #class CS

RN IR 5 7 T ADA T &R
ELE‘@‘O

ATy Th

bandwidth {kbps remaining percentage |
percent percentage}
1 -

device (config-pmap-c) #bandwidth percent]
10

R — <y 7ICRLTND T 7 AL
FID 4T HHIRIE 2 FRE L £

ATvT6

random-detect precedence-based
1 -

device (config-pmap-c) #random-detect
precedence-based

Nry hORa Y THEREFET DB
IXIP 7Ly T U AEEFERT S L 912
WRED #3%E L7,

ATy T17

random-detect precedence
precedence-value percent minThreshold
maxThreshold

1 -

device (config-pmap-c) #random-detect
precedence 3 percent 10 20

BN L EVER JURK LS WMEE /S —
TV THEELET,

ATvT8

interface interface-name

1

device (config) #interface
HundredGigE1/0/2

A H =T oA AA T 4 Fal—3
v E— RERRBLET,

ATvT9

service-policy output R VU ¥ —~ v 7

1

device (config-if) #service-policy output]
pwred

RV —~v 2N A 2 —T x4
AL £,
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WRED D% 5E

EAHFTS 0 LBHRED

WIZ, 7 ACSODSCP 7u 77 A )NEFHTHE I WRED 24 r—7LIZT 5
Blamr LET, ZOFITIE, csl. cs2. BEWes3 EWH 32D % 77 T 2% WRED
D/ LUEVERL L UHRKLEZVETRE L, &E&EHIZITARY —% 100 ¥ T8y b
A=V Fy b AL F—T = A8ITHWHALET,

Device (config)# class-map match-

Device (config-cmap) # match dscp
Device (config-cmap) # match dscp
Device (config-cmap) # match dscp
Device (config-cmap) # policy-map
Device (config-pmap) # class CS

any CS
csl
cs2
cs3
PWRED

Device (config-pmap-c)# bandwidth percent 10

Device (config-pmap-c)# random-detect dscp csl percent 10 20
Device (config-pmap-c)# random-detect dscp cs2 percent 20 30
Device (config-pmap-c)# random-detect dscp cs3 percent 34 44

Device (config-pmap-c) # exit
Device (config-pmap) # exit

Device (config) # interface HundredGigE1/0/8
Device (config-if)# service-policy output PWRED

fEZ 1L QoS Z &M L 7= WRED O HHKR— k

PERER QoS Tld. M7 7 4w 7B E LV MINWKIE TEITT 5, EEORY & — LT

QoS EifF i E CE £,

HQoS Dh, TR Y v —ThHOAHWREDBFFA[ &4, PRV »—Tixk
Vol == %, FARY —IZ WRED ZRRETE XY,

(
(
(
(
(
(
(
Device (config-pmap-c) # random-detect dscp-based
(
(
(
(
(
(
(

B

ax ;&

FFAShEtA, AR

Wiz, BIARY v — pwred-parent Z HIED 10 R—k > N Ty == 7 LT 7 4 v T
e L, €% DSCP ~— A D WRED IZRRE ST Z D+ AR Y 2 — pwred-child (2 H 7% i

ZRLET,

policy-map PWRED-CHILD
class CWRED
bandwidth percent 10
random-detect dscp-based

random-detect dscp 1 percent 10 20
random-detect dscp 10 percent 20 30

policy-map PWRED-PARENT
class class-default
shape average percent 10
service-policy PWRED-CHILD

KIZ, HQoS WRED & E % 789 % show 2~ REZRLET,

device# show policy-map PWRED-PARENT

policy Map PWRED-PARENT
class class-default

average Rate Traffic Shaping

cir 30%
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EHTITS S LBREREDETE

service-policy PWRED-CHILD

policy-map PWRED-CHILD

class CWRED

bandwidth percent 10

random-detect dscp-based
random-detect dscp 1 percent 10 20
random-detect dscp 10 percent 20 30

policy-map PWRED-PARENT

class class-default
shape average percent 30
service-policy PWRED-CHILD

B TE DHERR

KD show 2~ F&fifl LT, WRED OFE&MERLET,

ATy T

ATy T2

FIE

show policy-map policy-map-name
WRED & L EWMED 7 U RFIRENET,
11

Device# show policy-map PWRED
Policy Map PWRED
Class CsS
bandwidth 10 (%)
percent-based wred

dscp min-threshold max-threshold
csl (8) 10 20

cs2 (16) 20 30

cs3 (24) 34 44
default (0) -

show policy-map interface interface-name

BT |

WRED AFD O &4, WRED Enq (/X7 > MEIE L OVS4 b%) . WRED K v (N7 v K

s KOS B
GE)

L EVMESTIT6 L TRE

I DSCP 7 RFRINFET,
N7 74y 7 BB LIERICOR, Zoa~vy RefiH LEJ, show policy-map

interfacelZ. b7 7 4 v 7 BEEENTZHIZOH, WRED REVDEFENE T,

1 -

Device#show policy-map interface HundredGigE 1/0/2

HundredGigE1/0/2
Service-policy output: PWRED

Class-map: CS (match-any)

0 packets

Match: dscp csl (8)
Match: dscp cs2 (16)
Match: dscp cs3 (24)
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Queueing

(total drops) 27374016
(bytes output) 33459200081
bandwidth 10% (1000000 kbps)

AFD WRED STATS BEGIN

Virtual Class min/max Transmit Random drop
AFD Weight
0 10 / 20 (Byte) 33459183360 27374016
12
(Pkts) 522799759 427716
dscp : 8
1 20 / 30 Byte)0 0
20
(Pkts) 0 0
dscp : 16
2 34 / 44 (Byte) 16721 0
31
(Pkts) 59 0
dscp : 24
Total Drops (Bytes) : 27374016
Total Drops (Packets) : 427716

AFD WRED STATS END

Class-map: class-default (match-any)
0 packets
Match: any

(total drops) O
(bytes output) 192

WRED S8 EDARRX k 7549574 R
«3 DM WRED FREXRT DHKR— b

% WRED % = — (AFD F =—) X, —ED WRED L & VMEXTEEEZHEHAL T3>
@ WRED R EXT ZViR—hTxE7,

Policy-map Pl

Class CS
Random-detect dscp-based
Random-detect dscp CS1 percent 10 20 // WRED pair 1
Random-detect dscp CS2 percent 20 30 // WRED pair 2
Random-detect dscp CS3 percent 30 40 // WRED pair 3

Class-map match-any CS
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=110
X3

£
WRED 20~ Z F 755742 [
match csl
match cs2
match cs3
* WRED FREANT DB

HET D LEVWEST % WRED

Policy-map P1
Class CS

WRERTIZEMTE 4,

Random-detect dscp-based

Random-detect dscp CS1 percent 10 20 // WRED pair 1
Random-detect dscp CS2 percent 20 30 // WRED pair 2
Random-detect dscp CS3 percent 30 40 // WRED pair 3
Random-detect dscp CS4 percent 30 40 ==> belongs to WRED pair 3
Random-detect dscp CS5 percent 20 30 ==> belongs to WRED pair 2

Class-map match-any CS

match csl
match cs2
match cs3
match cs4 >>
match cs5 >>

—_

T4V D WRED X7

2 DLLUF® WRED X7 WEEZIINTWAHEA, WRED IZBIMLTWAEDT T A~ v
T4 HBERKLUEVE (100,100) TF 74/ D 3FEB O WRED X7 IZEID ETHh
\i‘é—o

Policy-map Pl
Class CS

Random-detect dscp-based

Random-detect dscp CS1 percent 10 20

Random-detect dscp CS2 percent 20 30
Class-map match-any CS

match CS1

match CS2

match CS3

match CS4

// WRED pair 1
// WRED pair 2

ZOATE, CS3 ECS4D Y T AT LEWMHE (100,1000 TWRED X7 3 Ilv v B 7 X
nFEI,

—HLBVEREDES

7T A=y TR 8T 4 IV EPNRWEEL
A M= BRHER SN ET,

Class-map match-any CS
match CS1
match CS2
match CS5

Policy-map Pl

Class CS
Shape average
Random-detect
Random-detect
Random-detect
Random-detect
sub-class.

-
—

random-detect Z iR ET DL, NI T —DA >

percent 10
dscp-based
dscp CS1 percent 10 20
dscp CS2 percent 20 30
dscp CS3 percent 30 40

// WRED pair 1
// WRED pair 2

// WRED pair 3 ===> Mismatched
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ZORY = HIMOA o Z =T = AT DL 7T Ay TEPRETH D &
LT, A VR F—ABCEOK Y o — R L ET,

device (config)# int Fol/0/5

device (config-if)# service-policy output P1

device (config-if)#

*Feb 20 17:33:16.964: $IOSXE-5-PLATFORM: Switch 1 R0/0: fed: WRED POLICY INSTALL
FAILURE.Invalid WRED filter mark: 24 in class-map: CS

*Feb 20 17:33:16.965: SFED QOS ERRMSG-3-LABEL 2 QUEUE MAPPING HW ERROR: Switch 1
R0O/0: fed: Failed to detach queue-map for FortyGigabitEthernetl/0/5: code 2

EHfTITS 05 LEBIRE DOHEEREE

WOFIZ, ZOFY 22—V TCTHATIHEED Y JV—AB LOEEEREZ R LET,

IS OBREIL, FFICHRE SN TWRWRY  BASINTZY U —RLBEOTXTOY J—RAT
fEHCcEET,

)1)—=2 HRe HEETEER

Cisco IOS XE Fuji 16.9.2 | &EZfti} 7 > # A |WRED IE, v~ bV —27 NOHFEE % [A)#9
R A B =X A HAH=ALTT, WREDIE, 1A & —
Tz A ATy MU — T RMEOIKENREN
2B, BRI Ny b E Ry 7 LT
TV Fay FOMEREZEO L, ZHDN
Ty RB—EIZRry FENenE oL
F9, WOMEICESWTENET S L 51
WRED % ETEE7,

* DiffServ = — N1 > b

¢ IP Precedence

e h—E T TR

Cisco Feature Navigator i35 &, 77 v h 74— ABLRNY 7 NI =T A A=V DV R —
MME# A M58 T & £9°, Cisco Feature Navigator [Z(%. http:/www.cisco.com/go/cfn 225 7 7 & A
L/i‘g—o
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