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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

BEAFITS 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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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,

1 —]
WRED &% & O il 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,

lany] —B 7 A NI DRRESINTZI T A~ TEBEOLET,
e FTAFTVT 4 N T T 4w 7D WREDIZHAR—FSNTHWEEA,
* WRED & & = —ifilfRiZ, LAY —TiI¥hAR—ranEzHA,

c AR — MIFZKTEOOYHX 2 —%2 Y R—bMLET, DI HLD4OOYHF 2 —T
FNENNI OO LEVERT 2 EOWRED #RETXET, BV DOF=2—(F. WID T
MEINFET, 5L EDO WRED = —%Fo R >—3ERENET,

WRED FRH EDFESIE

AFD X— 2D WRED #§BEZ X ET D I21E, RV v—~v o T ZBEL, 7 7 A&ZBMLET,
random-detect =~ > R&ZfEH L, o v 7iEROFHEIC WRED 2MEH T 5 5%
(dscp-based/cos-based/cos-based 5ExZfEH L T) f5E L 7,

| ELSN VP NEINCE OB |



EHfFTS oY LRGIRBEOEE |
B wreo oz

A\

CE)  RYU—IMEEPICERETE ET, AFD OEAZPHBMICHIR I LET,

WRED (X IPv4/IPv6, =/ FF X A R EDOLEDL I RTHEDO b T 7 4 v 7 ICbREETEET,
random-detect =~ RZ i L C WRED #RET DB EITRDOEEEZE L T TEE Y,

« dscp-based 5|5tz 9 5354, WRED [ZDSCPEAZMH L CRue v 7iERE25HHE L £
j‘o

« cos-based 5| # A HT 254, WRED X CoSfEAZEH L CRe v PHERAZFE L F1,

« 7 74/ hTIL, WRED IE R v 7 REEOFHIZ IP precedence fE A H L £,
precedence-based 515737 7 /L b TH Y . CLIIZIZFERENEH A,

Y

()  show run policy-map policy-map =~ K%, random-detect =~
> KT precedence 23X E AL TV T H ., [precedence] Z#FEK L
Ft A,

« dscp-based 5|4% & precedence-based 5 45%i1%. AHAIZHEMAY T,
8 ODOYEX 2 — %, TNENR/D WRED 707 7 A L THETEET,

WRED D% FE

DSCP {EIZ& D < WRED O FE

DSCP fEIZH:SWT WRED ' 7 7 A L& /37 v b — RTERET HIZiE. ROTFNEE LT
LE7,

FIRDEE

classs-map match-criteria class-name

match class-map-name

policy-map name

class class-name

bandwidth {kbps| remaining percentage | percent percentage}
random-detect dscp-based

random-detect dscp dscp-value percent minThreshold maxThreshold
interface interface-name

service-policy output RV v—< 7

© ONOORODN=
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pscp 5= %5 < wreD oz [

F gD FEH
ARV RFEREETIVa Y =LY

R Fw 71 |classmap match-criteria class-name 75 A <y I —EEERZTELET,
i) HELE 9 2 —BFEMEIT match-any T,
device (config)# class-map match-any CS

A7y 72 | match class-map-name VI A%y T ERELET,
{5
device (config-cmap) #match dscp CS1

R T 73 |policy-map name 132 WRED 7'v 7 7 A )L RV > —DA4 R &/
15“ : /\’:.E_‘Li‘d‘o
device (config) #policy-map PWRED

AT v 74 |classclass-name N —ICBEfT T 5 7 T ADARTEZRE L ET,
{5
device (config-pmap) #class CS

A7 75 | bandwidth {kbps remaining percentage| percent RY =<y AR LTND Y T AIZEID Y THHE
percentage} WlEZfRELET,
f
device (config-pmap-c) #bandwidth percent 10

AT 7 6 | random-detect dscp-based PNy N R ey TR AR HBRIZIT DSCP E
Bl - MM % X 91T WRED 23 E L £,
device (config-pmap-c) #random-detect dscp-based

R 77 |random-detect dscp dscp-value percent minThreshold | /N L S VMEB L OB K LI VVEE /S—E L F—
maxThreshold TEELET,
- GE) random-detect range CLI (&, Cisco IOS
device (config-pmap-c) #random-detect dscp csl XEUY—X 16.5.121“(:‘(?]:‘&715‘— rEhT
percent 10 20

WEH A,

R w 78 |interface interface-name Ao H =T x4 R a7 4 Fal—arE—FK
Bl &R L %7
device (config) #interface HundredGigEl1/0/2

AT 79 |service-policy output R U 2—~< v 7 NI =~y T a2 A o Z—T = A AL %

1

device (config-if) #service-policy output pwred
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H—EX 75 XEIZED < WRED D&RE

HF—t 2752 (CoS) HIZHESNNTWRED 277 A NE /4y hE— RTHRET AT,
WOFNEE FITLET,

FlED#HE
1. class-map match-criteria class-name
2. match class-map-name
3. policy-map name
4. classclass-name
5. bandwidth {kbps remaining percentage | percent percentage}
6. random-detect cos-based
7. random-detect coscos-value percent minThreshold maxThreshold
8. interface interface-name
9. service-policy output ;R U > —< v 7
FED FH 4
ARV FERET7IVa Y By
R T w 71 |classmap match-criteria class-name 75 A <y I —HEEEAZTELET,
il - HELE T % — B IEYEIE match-any T,
device (config)# class-map match-any CS
R T 7 2 | match class-map-name I TAS T ERAELET,
1
device (config-cmap) #match cos 3
A5 73 |policy-map name RS % WRED 7'r 7 7 A )L R Y > — D4R & 15
15“ : /\’:.E_’ L/i‘d‘o
device (config) #policy-map PWRED
AT 74 |classclass-name RY —ICBHEAMT A7 T ADLRIERRELET,
1
device (config-pmap) #class CS
R T 75 | bandwidth {kbps remaining percentage | percent KU —<o B LTND Y T AIZEIY B THHE
percentage} R 2 PR L E T
1
device (config-pmap-c) #bandwidth percent 10
AT 7 6 | random-detect cos-based Ny O Ray THEREEZFRE T HBITILCoSEE
Bl - 4% & 512 WRED #&%E L £7,

device (config-pmap-c) #random-detect cos-based
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ATy T17

random-detect cos cos-value percent minThreshold
maxThreshold

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

BAONLEVWVEBIOREKRLEWVVEEZ A= T —
THEELET,

ATvT8

interface interface-name

1

device (config) # interface HundredGigE1l/0/2

Ao B =T A a7 4 Fal—g F—K
BB L ET,

ATvT9

service-policy output R Y v—~ > 7

1 -

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

R =~y T NA =T A AL £
—g—O

—

IP LT UREIZE D < WRED DOEFE

IP LT ZEICE ST WRED 02 7 7 A V&7 y b F— RTHRET AL, (kOF

JEZ F4T L £,
FIEDHE
1. class-map match-criteria class-name
2. match class-map-name
3. policy-map name
4. classclass-name
5. bandwidth {kbps remaining percentage | percent percentage}
6. random-detect precedence-based
7. random-detect precedence precedence-value percent minThreshold maxThreshold
8. interface interface-name
9. service-policy output ;R Y >—~ v 7
FIED F%HH
ARV KRFERRETY Va3 Y BeY
Z T 71 | classmap match-criteria class-name IR~y I —HREELRELE T,
il - HELEG 2% —BUIEYE X match-any T,
device (config) # class-map match-any CS
2w 7 2 | match class-map-name VI A~y T ERELET,

1 -

device (config-cmap) #match precedence 3
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ATvT3

policy-map name

1

device (config) #policy-map pwred

ERK 35 WRED a7 7 A )L R 2 — D4 =18
ELET,

ATv74

class class-name

1

device (config-pmap) #class CS

R —IZBEE T L 7 T ADART R E L E T,

27w 7 5 |bandwidth {kbps remaining percentage |percent | U s— < v SR LTS 2 T ACED 4T B
percentage} Wl A PR L E T
{5
device (config-pmap-c) #bandwidth percent 10

R T 7 6 | random-detect precedence-based Ny MO Ra sy THERZFE T ABRIXIP L v

1

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

TUAEEMAT S L HIZ WRED 2% E L E T,

ATy T1

random-detect precedence precedence-value percent
minThreshold maxThreshold
1 -

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

BONLEVWVEBIORRLEWVERZ A= T —
THELET,

ATvT8

interface interface-name

1 -

device (config) #interface HundredGigE1/0/2

AV B —T A AT 4Fal— gy F—F
ZRRELET,

ATvT9

service-policy output ;R Y v—~ 7

1

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

R =~y T NA =T A AT E
D

WRED D%

7E 151

W, 75 ACSDDSCP 77 7 A VEFEHTH XD
.csl, es2, BEWes3 EWH 3 oD% 77 T A% WRED

Bl rRLET, ZORFITIE

\Z WRED & A X —7/VIZT 5

DOE/NLEVEB I OHRRKLESVETREL, HEOIZIIARY —% 100 X v b

A=V Xy b A F—=T=A(A8

csl
cs2
cs3
PWRED

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

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

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

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 HundredGigE1l/0/8

Device (config-if)# service-policy output PWRED

)
) #
) #
) #
) #
)

23

B4t QoS Z{FH L /= WRED O H1HK— ~

e QoS Tlx., T 7 4 v Z7EHLZ L DMK CTHEITT D, BHORY v — LT
QoS B fiECTE £,

HQoS DA, TR Y v —TOAWREDNH A S, #HAY U—TIIFFaSnEthi, BARY
=l a—t SR, TR —IZ WRED ZRETE £,

Wiz, BAR Y > — pwred-parent ZHHIED 10 S—% > F Ty == LT T4 v I T
RE L, £ DSCP ~— A WRED IZFRE Sz OF A Y 2— pwred-child (23 H 5 2
ERLET,

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

Bb

IIh

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

KIZ, HQoS WRED #/E % #7879 % show 2~ R&E/RLET,

device# show policy-map PWRED-PARENT
policy Map PWRED-PARENT
class class-default
average Rate Traffic Shaping
cir 30%
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
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WRED % & D FEEE

D show 2~ K& LT, WRED OFRE&EMHERLET,

AT 71 show policy-map policy-map-name
WRED & L EWMED T U RFRENET,
1 -

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

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

cs2 (16) 20 30

cs3 (24) 34 44
default (0) -

AT w72 show policy-map interface interface-name

EAtHS O LESBBREOEE |

WRED AFD ® &, WREDEnq (/X7 v B LOUA M) . WRED Ru v (N7 y Mk L UVUNA

FE) . LEUVMEARTICHR L CRRE S 72 DSCP 7V FoRn &£ 9,

G¥) N7 4y 7 BB LTERICOR, ZOa~r RaMH L EJ, showpolicy-mapinterfacel,
N7 4y 7 KR SN DI, WRED sREDNEH SNET,

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)
Queueing

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

AFD WRED STATS BEGIN

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

AFD WRED STATS END

Class-map: class-default
0 packets

Match: any

(total drops) O

(bytes output) 192

WRED

*3 DM WRED

? WRED

Policy-map Pl

Class CS
Random-detect
Random-detect

(match-any)

dscp-based
dscp CS1 p

Random-detect dscp CS2
Random-detect dscp CS3 p
Class-map match-any CS
match csl
match cs2
match cs3
* WRED ERENT D&M
HET D LE VAT Z WRED
Policy-map P1
Class CS

Random-detect
Random-detect
Random-detect
Random-detect
Random-detect
Random-detect
Class-map match-any C

match csl

match cs2

match cs3

dscp-based
dscp CS1 pe
dscp CS2 pe
dscp CS3 pe
dscp CS4 pe
dscp CS5 pe
S

HMEDRRAN 759574 R
BERT DR~k

£ WRED #)Bi% = — (AFD ¥ =—) |,
RERT VR —hrTEET,

ercent 10 20
percent 20 30
ercent 30 40

10 20
20 30
30 40
30 40
20 30

rcent
rcent
rcent
rcent
rcent

WRED ZEDAZ k 755572 [

20

31

—EDOWRED LEVWMEXTEHEEZMHEHAL T3

// WRED pair 1
// WRED pair 2
// WRED pair 3

RERTITEMTE £,

// WRED pair 1

// WRED pair 2

// WRED pair 3
==> belongs to WRED pair 3
==> belongs to WRED pair 2
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match cs4
match csb5

FI4+J)L D WRED R7

2OLIF®D WRED X7 BREINTWDEE, WRED IZBIMLTCWH EDT T A< v
TANELERRLUEVWE (100,100) TF 74/ hD3%FE O WRED <7 IZE DY THhh
F9,

Policy-map P1
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

ZOHAIE, CS3 ECS4D 7 T AT LEVME (100,1000 TWRED X7 31wy B/ X
nEJ,

—HBLLBVREDNEE

75 Ay TRIC—ET 4 VEZ B2 WA
A R—=NABERINET,

Class-map match-any CS
match CS1
match CS2
match CS5
Policy-map P1
Class CS
Shape average percent 10
Random-detect dscp-based
Random-detect dscp CS1 percent 10 20
Random-detect dscp CS2 percent 20 30
Random-detect dscp CS3 percent 30 40
sub-class.

ZORY—EHIMDA 2 —T 2 AT D E, 7 TA Y TEBRIETHD &
LT, £ VA M=VIFIZZFDORY —iZ LB L ET,

device (config)# int Fol/0/5

device (config-if)# service-policy output Pl
device (config-if) #
*Feb 20 17:33:16.964:

// WRED pair 1
// WRED pair 2

random-detect ;X ET DL, R —DA

// WRED pair 1
// WRED pair 2

// WRED pair 3 ===> Mismatched

$IOSXE-5-PLATFORM: Switch 1 RO/0: fed: WRED POLICY INSTALL

FAILURE.Invalid WRED filter mark: 24 in class-map: CS
*Feb 20 17:33:16.965: %FED _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

5 LB DR E

ROFIZ, ZOEY 22—/ THHTLHED Y J —2B L OMEEEHRZ =~ L £,

N6 DOBEREIE, FRCHRR SN TWARWRY , BAShY U —=RLEOTXTDY J—XT
EHTE £,
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HaE

HAETRR

Cisco IOS XE Everest
16.5.1a

BT T 2 LR
Wi A = X A

WRED 1%, % v b U—27 NOEEE 4 [AkEd
HAN=ANLTY, WREDIZ, A v % —
T oA AT F v U — 7 IRMEDIRERFEN
BRI, BRIy b E Rr LT
T Ra v 7T OMRERS L, 2D
vy RIR—EIZRr y 7FEnenk sicL
F9, WOMEICESHTEMET 2 L 51
WRED & ETE £,

« DiffServ = — KA1 > b
¢ IP Precedence

e th—ERT TR

CiscoFeature Navigator 35 &, 7T v 74 —ABIRNY 7 b =T A A=V DV R—
MEHRZ R TEZ E£9, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5H] 7B 7

7 A LET,
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