oo bl lgble 1Jg )z sluodlzel Wluwegsle
B9lsp IUluobl) sle 1UlsJosé

Slhgizall

dordall

LV o Wlliol

o Wlnia)|

doasiwoll o lgSall

SIESVEWN

LLQ 9 IP RTP d,0J9i plaziwl bgaull ollac

a,0J9Vl old davasll HUaiYl ailgd plasiwl bgsuwll ollac
o)l o)> plaziwl )9,0)l &5,> wld

blawYl Yo acuid >Vwoly elasVl BliSiwl wlglhs
oLl 2oz - 1 $glazll

O (935,5 9los ylaio - 2 sglazl

B xéil px> olaio - 3 6glall

eV auuai dnglol - 4 sglazll

bosuwl ollag) 5,31 Cluwl

oYl Lo 459 aoVl wlb HUauVl pilgd blsw| ollac
ilo ol ologles

dosall

Sl anslh &l o5 Lgie e Ll Lo Mols 2LVl elas Glisiwl ais Jo> olaal aituall 13D paiy
axg0 dg2ly e daglgl vl

daw L) o lllasoll
olllaiall

:ou®laall 03g alyd e sitwall 13® el 498y ol vy

e .CisCO o dasaall digloVl Uil wiled Al ouSas -clbYl Jio 5 dolol dcgaxs 9l dgloVl dcgas -
agloVl ol HUasl ailesd) olgiuw dsl L Juy b
JsS39,1 49,0 S, UDP 38lio pl8,1 Lo .lw - o)UYl Jeo,i) IP RTP aylgl of IP RTP dgl9l -
ooVl il dosld L% o2l 0id® giaig VOIP o> walss il (RTP) Lleall cdoll
SoloVl o dg>lo) soloVl dsy pasiusy Cisco o (LLQ) Lus Wl Julas 5Uais] piled 65s0 i - a9Vl -
Jigdnaill do23J1 539 (CLI)
V| I SJ9 (Glall 03D o ST oSS 2ic L3V bogauw VB> & EWVL azgall poss ol San
Al JS L9 bl oY s Gkl Gy dage ddlby



o_,€.>§l| o> ul.b 405 ddoso dy 9 639>90)l 6562V o diwall 13D 9 doriall Ologleall clis] pi
Sl dogd o aSTd (6,uilo S (S Jo=s S 13] (Lol i8] pouon oSy Aitwall IADUSMMI
_).o|.,5§’J.¢u>.AJ|

aoaziuall oligSall

o ddlo ligSey poln whluol e situwell 138 ais, ¥

o)g.>31| 20> Ol .aols dlaso &y (9 639>90)l 6302V o iiwall 13D 8 doaioll ologleall elis| o
Sl elagd o aSTd (6 uilo aSuis (9 Jows S 13] (ol i81) pouman (oS Aitwoll IA.D,_,&MWI
lel\_}a)‘ol SY Jaizoll

obMaodl

oluali , 9 doasiuell oMoVl JI g2l (wliiuwall o Mawvl Jg> wlogleall (o e e Joaxl)
.dusill Cisco

LLQ 9 IP RTP d,0J9l plasiwl beiuwll cllas

‘Wl a,8)oVl ol HUasYl aslgd Wl plakiwl, 21,3V blaw| cllac oo Cisco 10S (e85 Jds ix,

aolaziw] wxd 5,3V 9,00l aS,> e aallas 8091 e, ip rtp priority LoVl oY | ln :ip rtp priority -
aS,> gua> boliw| oy aigSs pi S $o,1l Gladl j9,0)l &S,> o9l 3] (pl>aVl A 6 .aliell 2o
B30 59,all
28V 2l s il 00,0 Sladl dauwg 36 lold Lo ais) dyelgVl ol 3oz boxic (LLQ 9 d9J9¥I ol -
533,11 Bladl 9l sic o5l boliwY duwlull plasiuw] piy ooV Al L8 . s, §lail
pilgd doxz o W 68 o il o (2,219 99,0l dS,> wladx ywbal diaine do i GV QLD pasiuw
(CisCO (0 d0)9Vl I3 aloll 5Vl daild 63u0 3 ."HUaYl piled J9aze" doas dlawles 5,3V Wl
a0)oV1 wls 5Vl dala) doadl udsis Lails J9axall oo «agel9Vl dnildy aeloVl dcgaxs Lolsl pasius illg
a,9)oVl ols LYl wsled o8 Llell deloVl ol HUauVl aoild (8 59,0 &5,> Ll JUd cils 13] Vol Llell

aggloVl ols e WYl wslgd I Jais il o5y so0,dl $ladl Jo,e oo do9,x0 oS oVl

ds8)oV o5 dnyaall WYl wilgd plasiwl bgiuwll ollac

0Ll xiogo 68 LaS9 .Cisco (o a9JoVl wls doyasll jUauVl pilgd &l L (PQ) nggSll ol HUas Yl assle
ansiing dx=ubg dlawgiog alle Yl pslgd o wlgime dzyyl JI Jay b PQ acy


//www.cisco.com/en/US/tech/tk801/tk36/technologies_tech_note09186a0080121ac5.shtml
//www.cisco.com/en/US/tech/tk801/tk36/technologies_tech_note09186a0080121ac5.shtml

= j “Rrans el I:'ll.ﬂguinu
Medtinm @@ ~ e puckets
| e T

Mgl

7
7

Length delined
by g limid

Lo

—_—

Classificution by
& Prostocol (IR 1PX.
AppleTalk, M4,

HECnet, bradpe, and s o0 )

* Source interfoce
(B S0, §1, and w

ool ziogo 68 oS gLVl sl aaild Lo e juss

—-_

Cucucing Interfice hardware
budfer resources = Eihermi
* Framee Kelay
=ATM

s hermal Ik
{and athersd

In7ss

1]

o dgzly e d0)o¥l ls sl ailgd iSns 5352
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(Hardware is Lance,

MIU 1500 bytes,

BW 10000 Kbit,
(Encapsul ati on ARPA,

o> 40 gly sl ol ;Y|

R6- 2500# show interface ethernet0

Et hernetO is up, line protocol is up
address is 0000.Oc4e.59b1 (bia 0000. Ocde. 59b1
Internet address is 42.42.42.2/24
DLY 1000 usec, rely 255/255, |oad 1/255
| oopback not set, keepalive set (10 sec

ARP type: ARPA, ARP Tineout 04:00:00
Last input 00:00: 03, output 00:00:02, output hang never
Last clearing of "show interface" counters never
Queueing strategy: fifo
Output queue 0/40, 0 drops; input queue 0/75, 0 drops
mnute input rate 0 bits/sec, 0 packets/sec 5
m nute output rate O bits/sec, 0 packets/sec 5

packets input, 22644297 bytes, 0 no buffer 239407

Recei ved 239252 broadcasts,

i nput errors,
out put

out put buff

0 CRC, 0 frane, O overrun,
i nput
packets out put,

O runts, O giants, O throttles
0 ignored, 0 abort O
packets with dribble condition detected O

31095372 bytes, 0 underruns 374436

errors, 1 collisions, 13 interface resets 0O
babbles, 0 late collision, 8 deferred O
|ost carrier, O no carrier O

er failures, 0 output buffers swapped out O

08 LaS UVl wslgd) dalize 3933 del9l I3 HUasl piled gyl OYI il dg>ly paius PQ (,iSw0s 2z,

(Hardware is Lance,

MIU 1500 bytes,

BW 10000 Kbit,
(Encapsul ati on ARPA,

:obsl 23Vl L9 zuioge

R6- 2500( confi g) # interface ethernet0

R6- 2500(config-if)# priority-group 1

R6- 2500(config-if)# end

R6- 2500# show interface ethernet 0

EthernetO is up, line protocol is up
address i s 0000.Oc4e. 59b1 (bia 0000. Ocde. 59b1
Internet address is 42.42.42.2/24
DLY 1000 usec, rely 255/255, |oad 1/255
| oopback not set, keepalive set (10 sec
ARP type: ARPA, ARP Ti meout 04:00: 00



Last input 00: 00: 03,
Last cl earing of
0/ 75/ 0 (size/ max/drops);

| nput queue:

out put 00: 00: 03,
"show i nterface"

Total output drops:

out put hang never
counters never

0

Queueing strategy: priority-list 1

high: 0/20/0,

: (Output queue (queue priority:
0/60/0, low: 0/80/0

medium: 0/40/0, normal:
mnute input rate 0 bits/sec,
m nute output rate 0 bits/sec

size/max/drops

0 packets/sec 5
0 packets/sec 5

packets input, 22644817 bytes, 0 no buffer 239411

Recei ved 239256 broadcasts, O runts, O giants, O throttles
input errors, 0 CRC, O frame, 0 overrun, O ignored, 0 abort O
i nput packets with dribble condition detected O

packets output, 31095658 bytes, 0 underruns 374440

output errors, 1 collisions, 14 interface resets 0

babbles, 0 late collision, 8 deferred O

|ost carrier, O no carrier O

0 output buffers swapped out 0
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ACYCIN| rolk'lwi 3,185 sa09 blawdl cllac 6545 4w Sxo 33>9 Ol sac @l LolgVl Jbiiy 09 .1
" ulall" blawdl Jazo o8 b le B 5 9,0l &> olgiuey 59,0l 4,5 bl Lulwl las clivy
SVl pilgd dg2ly Hlgbl.dg>loll e

rout er# show queueing interface hssi 0/0/0
Interface Hssi0/0/0 queueing strategy: priority

(Qut put queue utilization (queue/count

hi gh/ 12301 nedi unf 4 normal /98 | ow 27415
oldac ggomo Ol o 35T s I adloYl, 23Vl S a9 ,2ell Jraxill dasd LI, - show interface
o2 Ol vy 2l blawl ollac slasil 815 show interface z|,3] 9 Wil aasld JS bolsuwl
Jols s (9 Loy gLVl e blaw)l cllac giox) (Jlo>Y] show interface z1,>| blawl slac

o9 UBLll Li>9 ("edsall el Ud clasi azei V") cddall osell Lo cumy JBdls WRED
.axoall idiall ¢ lgo 6,515

router# show interface serial 4/1/2

Serial4/1/2 is up, line protocol is up

Hardware is cyBus Seri al

Description: El Link to 60W S9/1/2 Backup

Internet address is 169.127.18.228/27

MIU 1500 bytes, BW 128 Kbit, DLY 21250 usec, rely 255/255, load 183/255
(Encapsul ati on HDLC, | oopback not set, keepalive set (10 sec

Last input 00:00: 00, output 00:00:00, output hang never

Last clearing of "show interface" counters 5d10h

I nput queue: 0/75/0 (size/max/drops); Total output drops: 68277
Queueing strategy: priority-list 7

Output queue: high 0/450/0, medium 0/350/143, normal 0/110/27266, low 0/100/40868
mnute input rate 959000 bits/sec, 419 packets/sec 5

m nute output rate 411000 bits/sec, 150 packets/sec 5

packets input, 4261520425 bytes, 0 no buffer 144067307

Recei ved 0 broadcasts, 0 runts, 0 giants, O throttles

input errors, 34 CRC, O frane, 0 overrun, 1 ignored, 8 abort 42

packets output, 2042537282 bytes, 0 underruns 69726448

output errors, 0 collisions, O interface resets 0

out put buffer failures, 46686454 output buffers swapped out 0O

carrier transitions O



.cnibasis "rxload"s "txload" _iad ole>loll sass Lo, tdas Ve
Hssi 0/0/0 is up, line protocol is up

Hardware is cyBus HSSI

, MTU 1500 bytes, BW 7500 Kbit, DLY 200 usec

reliability 255/255, txload 138/255, rxload 17/255

Encapsul ati on FRAMVE- RELAY | ETF, crc 16, |oopback not set
(Keepal i ve set (5 sec

LM enq sent 4704, LM stat recvd 4704, LM upd recvd 0, DTE LM up
LM enq recvd 0, LM stat sent 0, LM upd sent O

LM DLCI 1023 LM type is CISCO frane relay DTE

Broadcast queue 0/ 256, broadcasts sent/dropped 8827/0, interface
broadcasts 7651

Last input 00:00: 00, output 00:00: 00, output hang never

Last clearing of "show interface" counters 06:31:58

I nput queue: 0/75/0/0 (sizel/ max/drops/flushes); Total output drops: 84
Queueing strategy: priority-list 1

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

high: 0/20/0, medium: 0/40/0, normal: 0/60/0, low: 0/80/84

m nute input rate 524000 bits/sec, 589 packets/sec 5

m nute output rate 4080000 bits/sec, 778 packets/sec 5

packets input, 1216363830 bytes, 0 no buffer 11108487

Recei ved 0 broadcasts, 0 runts, 0 giants, O throttles

parity O

input errors, 0 CRC, O frame, O overrun, 0 ignored, 0 abort O
packets output, 3233772283 bytes, 0 underruns 15862186

output errors, O applique, 1 interface resets 0

output buffer failures, 2590 output buffers swapped out O

carrier transitions O

LC=down CA=up TMrdown LB=down TA=up LA=down

""pkts discards" slas) 4 0.0 e doud & exl - show policy-map interface interface-name
Rout er# show policy-map interface s1/0
- Seriall/0.1: DLC 100
output : nypolicy
Cl ass voice
Wei ghted Fair Queuei ng
Strict Priority
Qut put Queue: Conversation 72
Bandwi dt h 16 (kbps) Packets Mtched 0O
pkts discards/bytes discards) 0/0)
Cl ass i medi at e-dat a
Wei ghted Fair Queuei ng
Qut put Queue: Conversation 73
Bandwi dth 60 (% Packets Matched 0O
pkts discards/bytes discards/tail drops) 0/0/0)
nmean queue depth: O

drops: class random tail mn-th max-th mar k- pr ob
1/ 10 128 64 0 0 0
1/10 128 71 0 0 1
1/ 10 128 78 0 0 2
1/ 10 128 85 0 0 3
1/ 10 128 92 0 0 4
1/ 10 128 99 0 0 5
1/ 10 128 106 0 0 6
1/10 128 113 0 0 7
rsvp 0 0 120 128 1/ 10

ol b 138 iy i, Uaiall pkis”s "ol wlslag) diylaall aill (JWI Jball 21,31 o ,ey tdasNe

590 I Gadoidl NS 8580 O oSy i pl>o5] azley ool ol 91 Jigxs 18 0eSs bary o LS Ibac
Logd guazill g9 @l awldl Yl dasld 1>

rout er# show policy-map interface

Serial 4/0



Service-policy output: policyl

(A ass-map: classl (match-all

packets, 67719268 bytes 189439

m nute offered rate 141000 bps, drop rate O bps 5
Mat ch: access-group nane ds-cl ass-af3

Wei ght ed Fair Queuei ng

Qut put Queue: Conversation 265

(Bandwi dth 50 (% Max Threshol d 64 (packets

pkts mat ched/ bytes matched) 189439/67719268)
depth/total drops/no-buffer drops) 0/0/0)
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caldl ©la>9 3129 do x| azx> e dgloVl Hlasl dald SN o dg>ls & il ol dhubw dxles raiss
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awol>9 adlS jue awol iVl dasll eSS (Yl Las, (9 d.u_SSJ 05 SNl s,1l Yladl o ,e Jasay 9,0l
x> Lo 199 e W dld TCP o ladxs 655 Lo ésle .ayglgVl jlanl daasld _JI TCP 9,0 & ,> J3x5 boaic

ol ol e aolsy lasyl pilsd ol dlawls, aimss a5 Sl ol,dY axl o ST Ll
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show policy-map int atm 4/0.500 7200-17#
- ATM4/0.500: VC 1/500

Servi ce-policy output: drops

(A ass-map: police (match-all
packets, 0 bytes O
mnute offered rate O bps, drop rate 0 bps 5
Mat ch: any
Wei ghted Fair Queuei ng
Strict Priority
Qut put Queue: Conversation 24
(% Bandwi dth 90
(Bandwi dth 115 (kbps) Burst 2875 (Bytes
Burst value of 2875 bytes is assigned when !--- the reserved bandwidth value is 115 ---!
kbps. (pkts matched/ bytes matched) 0/0 (total drops/bytes drops) 0/0 O ass-nap: class-default
(mat ch-any) 0 packets, O bytes 5 minute offered rate O bps, drop rate 0 bps Match: any 7200-17#
show policy-map int atm 4/0.500
- ATM4/ 0.500: VC 1/500

Servi ce-policy output: drops

(A ass-map: police (match-all
packets, 0 bytes O
mnute offered rate O bps, drop rate 0 bps 5
Mat ch: any
Wei ghted Fair Queueing
Strict Priority
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Cut put Queue: Conversation 24

(% Bandw dth 50

(Bandwi dth 64 (kbps) Burst 1600 (Bytes

Burst value changes to 1600 bytes when the !--- reserved bandwidth value is changed ---!
to 64 kbps. (pkts matched/bytes nmatched) 0/0 (total drops/bytes drops) 0/0 C ass-map: class-
default (match-any) O packets, O bytes 5 minute offered rate O bps, drop rate 0 bps Match: any

Pil9S (9 gBXVI px> (19S5 80 plaiwly ueSill LS (BC) pjike glOx1 pxxy glowud) LLQ daibog guwss o
aS,) w95all H eVl VB Clewiw] OV @il Say S0a3] dalbgll 03D NS (09 dnsiall dgall il
51 8elasy dSuidl 59,0 d5,> dxllrog ULl 49,0

.cul 3200 JI cul 1600 (o Y dasd 650 priority LoVl plasiwl LY doles pasiwl

pol i cy-map AV
class AV
priority percent 50 3200

ol lass 189 canlaiiw] dsloVl dia) Sy s Jleall s, §ladl 315 I allsll dadll (528 dla>Mo
533,30l Bl o Wslell ga> o LiST Lo Jass agloVl ols olall ol

iils | doj> 64 0,08 L3> lasl dasild a> cusiy Jo¥l (9 50l wilgd pllas o6 cells ] adloYl,
ols Sl aasld Il doj> 64 (o gl ooy xie (YN oz, 9 . J81 Jsuo9 o) o (il ,UaiY
WYl aaild 2> ol sl sae SU9 ainsSs @i sVl Jasall Bullas gVl Ol y950)l uliio 303 (dseloYl
oaluuall eMazll) Cisco CSCAr51979 e ellasVl auuai B,20 Jasy .05l Gass Jis Lall WA dxisg
S uadVl 2l J) gaidly aygloVl ols HUauyl dnild pxx) plowdl b (¢ dlSuinall 0id J> e (laad
29l 45> wbido a; pouw

9 s /eugls 56 dc pu CIR plasiwl aiygSs pi sl oYl Ji>,i PVC e JWI 213 bladl e
Ol 88 canlly gl (5 cuolS 76 Leo C2 9 C1 il Lo,e Jaso gly el o, o J9YI dcgazzall
Sl o5l Jouis V9 ddeall Jlu,Vl oVaso Jios V bogsgll o¥aso Ladl a9 ,2all &Yasell dgumzall pysll

Ll U8 Jiall 3 s

rout er# show policy-map int s2/0.1
- Serial2/0.1: DLCI 1000

Service-policy output: p

(C ass-map: cl (nmatch-al
packets, 657990 bytes 7311
second offered rate 68000 bps, drop rate 16000 bps 30
Match: ip precedence 1
Wei ghted Fair Queuei ng
Strict Priority
Qut put Queue: Conversation 24
(%9 Bandwi dth 90
(Bandwi dt h 50 (kbps) Burst 1250 (Bytes
pkts mat ched/ byt es mat ched) 7311/ 657990)
total drops/bytes drops) 2221/199890)

(C ass-map: c2 (match-al
packets, 657990 bytes 7311
second offered rate 68000 bps, drop rate 44000 bps 30
Mat ch: ip precedence 2
Wei ghted Fair Queuei ng
Qut put Queue: Conversation 25
(% Bandwi dth 10
(Bandwi dth 5 (kbps) Max Threshol d 64 (packets
pkts mat ched/ byt es mat ched) 7310/ 657900)
depth/total drops/no-buffer drops) 64/6650/0)
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(A ass-map: cl ass-default (match-any
packets, 382 bytes 2
second offered rate O bps, drop rate O bps 30
Mat ch: any

56 dc pu PVC alo 5 .show policy-map ag>ly o lslac gubas oo 2L,V o awlill dcgaxall 04d 5
/gl 6 _Jlg> C2 aiall Juwi9 «sblcashs 50 _lg> C1 dall Juw s céslbilcaghs

rout er# show policy-map int s2/0.1
- Serial2/0.1: DLCI 1000

Service-policy output: p

(Cass-map: cl (match-al
packets, 1436490 bytes 15961
second offered rate 72000 bps, drop rate 21000 bps 30
Match: ip precedence 1
Wei ghted Fair Queuei ng
Strict Priority
Qut put Queue: Conversation 24
(%9 Bandwi dth 90
(Bandwi dt h 50 (kbps) Burst 1250 (Bytes
pkts mat ched/ byt es mat ched) 15961/ 1436490)
total drops/bytes drops) 4864/ 437760)

(C ass-map: c2 (match-al
packets, 1436490 bytes 15961
second offered rate 72000 bps, drop rate 66000 bps 30
Match: ip precedence 2
Wei ghted Fair Queuei ng
Qut put Queue: Conversation 25
(% Bandwi dth 10
(Bandwi dth 5 (kbps) Max Threshol d 64 (packets
pkts mat ched/ byt es mat ched) 15960/ 1436400)
depth/total drops/no-buffer drops) 64/ 14591/ 0)

(d ass-map: class-default (nmatch-any
packets, 1096 bytes 5
second offered rate O bps, drop rate 0 bps 30
Mat ch: any

ells VI ausuas diglgl - 4 Gglazill

ayedoVl ol HUanYl ansld oo o5l bolaw| e 131 dg)oVl ol3 HUasYl aasls z1,5| debug priority LoVl o=,

debug oVl gila, 28 .cllasVl auuas solol Jo> dago wlogles L &>l debug olol plaiuw] Jid iz
BV sgiws e glall soisy glsl azg0 e Jlaeall clasVl auzas 2,31 (o 6,08 &S priority

Cisco 3640 _le _Jl z3gaill 21,31 elis] po

r 3- 3640- 5# debug priority
Priority output queueing debugging is on

r 3- 3640- 5# ping 10.10.10.2

. Type escape sequence to abort
:Sending 5, 100-byte | CWP Echos to 10.10.10.2, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/ max = 56/57/60 ns
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r 3- 3640- 5#

PQ Serial0/1: ip -> nornmal :00:42:40

(PQ Serial0/1 output (Pk size/Q 104/2 :00:42:40
PQ Serial0/1: ip -> nornmal :00:42:40

(PQ Serial0/1 output (Pk size/Q 104/2 :00:42:40
PQ Serial0/1: ip -> nornmal :00:42:40

(PQ Serial0/1 output (Pk size/Q 104/2 :00:42:40
PQ Serial0/1: ip -> nornmal :00:42:40

(PQ Serial0/1 output (Pk size/Q 104/2 :00:42:40
PQ Serial0/1: ip -> nornmal :00:42:40

(PQ Serial0/1 output (Pk size/Q 104/2 :00:42:40
(PQ Serial0/1 output (Pk size/Q 13/0 :00:42:41
r 3- 3640- 5#no debug priority

(PQ Serial0/1 output (Pk size/Q 13/0 :00:42:51
Priority output queueing debugging is off

a9 a5 il cdoll L9 leall deloVl ol eyl dasld gac JI 64 i (I elasVl amas 21,31 U9
o=l blawl

Feb 28 16: 46: 05. 659: WFQ dr oppi ng
Feb 28 16:46: 05. 671: WFQ dr oppi ng
Feb 28 16:46: 05. 679: WFQ dr oppi ng
Feb 28 16:46: 05. 691: WFQ dr oppi ng

packet fromthe priority queue 64*
packet fromthe priority queue 64*
packet fromthe priority queue 64*
packet fromthe priority queue 64*
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