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et E oM A E[R}& LT

. PA-MC-4T1 Multichannel T1 Port Adapter
. Cisco 10S® Software 22|14 12.2(6)
O| ZEMO| HEE= &E7d & 2t Zo| C|HIO|AE ECHE EMHEIRIEGLICEO| EA0| AISE 2
olAE X7IsHEI(ZI8) 5"ULI:LEHOIN'OE AI’“EI%QL—IEP 2tolE L ES{=0i M ’S.*?J%PE
&5t7| ™ol 2 E BHEO| #RHM QI JEF 2 o|sHaH oF g LICt.

C|HF

E
B2, A

E7| 1=

fjo
ook
b
9'|_|
>
>
to

EM E7] Ao chet XEMIEF LHE 2 Cisco 7|= Bl E7| 73

7 &ilofod

CtE 322 FRTS7t QlE{Ho|A0f S E W CH7|Q€e| &+ Bllojo{& Eo{FLICHLFRTS &
FRF.12(Frame Relay Forum Implementation Agreements)E &3l O| CH7|¥ ®2| 7|& S X[
St= ZSHE0o et QEH oA BH CHZ|¥0o| 0|5 FIFO CH7 €2 HAELICLSF Ti7|€ol=
VolP(Voice over IP)& P35tz £2 M= tH7|F0 S Mo{ i U CHE 2E WIS ™Y
St 2 M= ch7|¥o| ZEELICH OIS FIFO CH7|Y 7<-|E|01I CH8t REMIBH LI 2 0|5 FIFO
MM & E S AIAD.
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Frame Relay &/ ATM QIE{HH|0|A 25 0424 VC(virtual circuit) & X|&& = QU&LICH =200
[}2} o248t QIE{m|o|A = PVC CHZ|¥E X|HELICE &, 50| 24t vCI7t 2E HZE| 2laa
L

g AD5K| 01T CHE(HSB0| gi) VCol WS X LTS BT

frame-relay traffic-shaping @32 =Z il 220| QIEmH|o|A Q| &2 E vCol chst EcfE Mo|E &
PVC CH7 ¥ ME|IE 25 /-5t ELICI.PVC ECHE MO|EE 7 vCol EBE 582 ¢ 20t
o2 Alo{stL|ctve Fn = EfE Mo|Ze ttel veo| QIE{H|0|A CHIZE AH|ZE A8t
LICt Mo|Zo| gle®™ vCE 2E QEHO|A CHEZS AH|5tT CHE VCE AL E = gigLch

MolE ZtE x|getx| te™ B £ & HAE 370l ciet 7|2¢fo] MEELIChvCo| MSEl
2Lt MolE ¢tE Z=1tetH ZTS o WiZl2 veeo| il HHE 7ol MY ELch 20| HH 3 E|H

CH7 | HIFHALIE S —.%ﬂ C CHZ |0l A QIE{H|O|A CH7 | P2 CHZ [Fol| A MHE THE 2| &= XM
E 2o 2 Mo{E = Us | C7[2Mo 2 PVC CH7 | HA AF K|, CHZ[E AIEHo| 40TH
F10| & eHmy &= 1=-,'~<,>=!L,||:} ZollA Hu|ag|olMH 2 =0 A frame-relay hodq B2 A& 5104

ol gt2 HAEFLICLEE= ,%3 QoS CLI(Command Line Interface)(CLI)2| BH o2 T El
QoS(Quality of Service) 2 E A& 3504 LLQ(Low Latency Queuing) &= CBWFQ(Class-Based
Weighted Queuing)E "—1%%* = AeLct 3 3 7| BHES AH85to{ B F2HA LHo| M
WFQE Y MEF = U&LIct.o| BHE2 E2 0 el ECEE 276t ol2{3t &2 AHA|
5t EH7|°E"01I HHonPE% SR EE T LICHIIEEM fair queue HE2 VCE WFQ A|AEIS M
AEhLc.

PVC CHZ |0l CHEF REAIEH CH7 | HIZHLIE 2 of2fol] dB (o] U&LICH

1. show frame-relay pvc 20 B Al ELICEH DLCI(Frame Relay Data Link Connection
Identlfler) ZOOE AlHEILICH FRTS7F €448l Elo] IR gtoB 2 Ol £242 OV | ME
Alol-Xl Lo = l—“:I'
Rout er# show frame PVC 20

PVC Statistics for interface Serial 6/0:0 (Frame Rel ay DTE)

DLCl = 20, DLCI USACE = LOCAL, PVC STATUS = DELETED, | NTERFACE = Serial 6/0:0.1

i nput pkts 0 out put pkts O in bytes 0

out bytes O dr opped pkts O in FECN pkts O
in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O out bcast pkts 0

out bcast bytes 0

PVC create time 00:00:38, last time PVC status changed 00: 00: 25
2. 28|18 QIE{H0|A 9| QIE{H|O|A ZAI|22{|0|MH 2 E0| X frame-relay traffic-shaping &2

A235t04 FRTSE F448fLIC} show frame-relay PVC [dici] 22 CHA| AlgdsfLct.
Rout er# show frame-relay PVC 20

PVC Statistics for interface Serial 6/0:0 (Frame Relay DTE)

DLCI = 20, DLCI USAGE = LOCAL, PVC STATUS = DELETED, |NTERFACE = Serial6/0:0.1

i nput pkts 0 out put pkts O in bytes 0

out bytes 0 dropped pkts O in FECN pkts O

in BECN pkts O out FECN pkts O out BECN pkts O
in DE pkts 0 out DE pkts O

out bcast pkts 0 out bcast bytes 0

PVC create tinme 00:04:59, last time PVC status changed 00: 04: 46

cir 56000 bc 7000 be 0 byte limt 875 interval 125

!--- Shaping parameters. mncir 28000 byte increnent 875 Adaptive Shapi ng none pkts 0
bytes 0 pkts del ayed 0 bytes del ayed 0 shaping inactive traffic shaping drops 0 Queuei ng
strategy: fifo !--- Queue mechanism. Qutput queue 0/40, O drop, O dequeued !--- Queue size.
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3. 7|BMo 2 PVC CH7|¥E2 &3 Ch7|¥d MEHR! 407H2] THA!E ALE & LICt frame-relay holdq

HH S ALEstod 7|2gfo] ot gt F-eLch.

Rout er (confi g) # map-class frame-relay shaping

Rout er (confi g- map-cl ass) # no frame-relay adaptive-shaping
Rout er (confi g- map-cl ass) # frame-relay holdq 50

Rout er (confi g)# interface serial 6/0:0.1

Rout er (confi g-subi f)# frame-relay interface-dlci 20
9%VC i s al ready defined

Rout er(config-fr-dlci)# class shaping
Router(config-fr-dlci)# end

Rout er# sh frame PVC 20

PVC Statistics for interface Serial 6/0:0 (Frame Relay DTE)

DLCI = 20, DLCI USAGE = LOCAL, PVC STATUS = DELETED, |NTERFACE = Serial6/0:0.1

i nput pkts O out put pkts O in bytes 0

out bytes 0 dropped pkts O in FECN pkts O

in BECN pkts O out FECN pkts O out BECN pkts O

in DE pkts O out DE pkts O

out bcast pkts O out bcast bytes 0

PVC create tinme 00:11:06, last tinme PVC status changed 00: 10: 53

cir 56000 BC 7000 be 0 byte limt 875 interval 125
m ncir 28000 byte increnment 875 Adapt i ve Shapi ng none

pkts O bytes 0 pkts del ayed 0O bytes del ayed 0

shapi ng i nactive

traffic shaping drops O

Queuei ng strategy: FIFO

Qut put queue 0/50, O drop, O dequeued !--- Queue size.

.PVC CHZ|¥2 CBWFQ % LLQE X|HELICE O]l #= MH|A H2 & MQCce| B
o FE = UELICHQoS AMH|A HAo| M + =i 2ol PVCHIM CHS
O M |R&LICt

Rout er (confi g)# class-map gold

Rout er (confi g-cmap) # match ip dscp 46

Rout er (confi g-cmap) # class-map silver

Rout er (confi g-cmap) # match ip dscp 26

Rout er (confi g-cmap) # policy-map sample

Rout er (confi g- pmap) # class gold

Rout er (confi g-pmap-c)# priority 64

Rout er (confi g- pmap-c) # class silver

Rout er (confi g- pmap-c)# bandwidth 32

Rout er (confi g) # map-class frame-relay mapl
Rout er (confi g- map-cl ass) # service-policy output sample

Router(config-if)# frame-relay interface-dlci 20
Router(config-fr-dlci)# class mapl
Rout er# show frame-relay PVC 20

PVC Statistics for interface Serial 6/0:0 (Frame Relay DTE)

DLCI = 20, DLCI USAGE = LOCAL, PVC STATUS = DELETED, |NTERFACE = Serial6/0:0.1

i nput pkts 0 out put pkts O in bytes 0

out bytes 0 dropped pkts O in FECN pkts O

in BECN pkts O out FECN pkts O out BECN pkts O

in DE pkts 0 out DE pkts O

out bcast pkts 0 out bcast bytes 0

PVC create tinme 00:12:50, last time PVC status changed 00: 12: 37

cir 56000 bc 7000 be 0 byte limit 875 interval 125

m ncir 28000 byte increment 875  Adaptive Shapi ng none
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pkts O bytes 0 pkts del ayed O bytes del ayed 0
shapi ng inactive

traffic shaping drops 0O

service policy sanple

Service-policy output: sample

Cl ass-map: gold (match-all)

0 packets, 0O bytes

5 mnute offered rate O bps, drop rate 0 BPS

Mat ch: ip dscp 46
Wei ght ed Fair Queuei ng

Strict Priority

Qut put Queue: Conversation 24

Bandwi dt h 64 (kbps) Burst 1600 (Bytes)

(pkts nmat ched/ bytes matched) 0/0

(total drops/bytes drops) 0/0

Cl ass-map: silver (match-all)
0 packets, 0O bytes
5 mnute offered rate 0 BPS, drop rate 0 BPS
Match: ip dscp 26
Wei ght ed Fair Queuei ng
Qut put Queue: Conversation 25
Bandwi dt h 32 (kbps) Max Threshol d 64 (packets) !--- Queue information. (pkts
mat ched/ byt es nmat ched) (depth/total drops/no-buffer drops) 0/0/0 C ass-map: class-default
(mat ch-any) 0 packets, O bytes 5 minute offered rate O BPS, drop rate O BPS Match: any
Qut put queue size O/nmax total 600/drops O !--- Queue size.
2?42l frame-relay hodq <size> map-class &2 FIFO ECiE MO|E ROl 27|08t F3st= Ol A
SEIR&LICHzIC) 27|= 512%/LICt Cisco I0S Software 2 E|A 12.22} 10S Software & 2|4

12.2(4)0{| A o] BHE2 CBWFQ EcHE M0|ZE 72| =|cH HHo| = F&S ELICt O|= service-
policy output map-class BZ0i| 2|5H &8t ELICt oA %I 27[= 1024 L|CHHFE|X| 2 7|

222 FIFOL| < 400|1 CBWFQL| Z< 600]LCt.

— HA —

ClE{H oA &' CiZ7|d ME

g 2eflol Za|ol PvC CH7|Z0l M CH7[Fol| F7Hx| QIE{H|0|A =& CH7|E = CH7 | ElL
Ch2E vcel Eei=o| QIEmHo|A =& CH7|EE SnELIC

TdE 7lsol et Zei| Y 2ello] IEmH olA B Ch7 (¥ oS HIFHLIE & stLE AFSELICH

718 712 ti71d HiA L&
FRTS FIFO

FRF.12 S FIFO

PIPQ PIPQ

£ 1: PIPQ(PVC Interface Priority Queueing)= FIFO 2! 0| FIFOE A o|&fL|CH &, FRF.128
gdstetH QIEH 0|A CHZ[E MEl TEF2 PIPQE OXIE'I—IEL

FIFO CH7|d %2

CHS EAI0A = FRTS ZI| e o|lMo| MEE Th7 (Y 2| HFHLIEES FIFOZ HZBst= 4ol
CHal A= LICH
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1. channel-group B & At&35t0 AE3tEl QIE{H|0|AE MEhLCt.
Rout er (confi g)# controller tl 6/0
Rout er (confi g-control | er)# channel-group 0 ?

tinmeslots List of tinmeslots in the channel group

Rout er (confi g-control | er)# channel-group 0 timeslots ?
<1-24> List of timeslots which conprise the channel

Rout er (confi g-control | er)# channel-group 0 timeslots 12

. show interface serial 6/0:0 &2 Al=i5tT T1 QIE{H 0|A T} 7|& "Queuing strategy: 7 S X
™ lL|ct X, miZ!lo| vC Bl el 3t24st ch|¥ol| F7HEILICH O™ CFS QlE{molA 7
2 M&EL ol 22 WFQ7F MEELct
Rout er# show interface serial 6/0:0
Serial 6/0:0 is up, line protocol is up (looped)

Hardware is Multichannel T1

MIU 1500 bytes, BW 64 Kbit, DLY 20000 usec

reliability 253/255, txload 1/255, rxload 1/255

Encapsul ati on HDLC, crc 16, Data non-inverted

Keepal i ve set (10 sec)

Last input 00:00: 08, output 00:00:08, output hang never

Last clearing of "show interface" counters never

I nput queue: 0/75/0/0 (sizel/ max/drops/flushes); Total output drops

Queuei ng strategy: weighted fair !--- Queue mechanism. CQutput
queue: 0/1000/64/0 (size/max total/threshol d/drops) !--- Queue size. Conversations 0/1/16
(active/ max active/max total) !--- Queue information. Reserved Conversations 0/0
(all ocated/ max all ocated) !--- Queue information. Avail abl e Bandwi dth 48 kil obits/sec /---

Queue information. 5 minute input rate 0O bits/sec, 0 packets/sec 5 minute output rate O
bits/sec, 0 packets/sec 5 packets input, 924 bytes, 0 no buffer Received 0 broadcasts, 14
runts, 0 giants, O throttles 14 input errors, 0 CRC, O frame, O overrun, O ignored, O abort
17 packets output, 2278 bytes, 0 underruns O output errors, O collisions, O interface
resets 0 output buffer failures, 0 output buffers swapped out O carrier transitions no

al arm present Tineslot(s) Used: 12, subrate: 64Kb/s, transmt delay is O flags !/--- Queue
information.

. EH7|°4 2| M2Fo| WFQQ! Z3< show queueing 2! show queue HHEE AL235t0{ &Qlg
AI\I=I I—ll:'l-

Rout er# show queueing interface serial 6/0:0
Interface Serial 6/0:0 queueing strategy: fair
I nput queue: 0/75/0/0 (sizel/ max/drops/flushes); Total output drops: O
Queuei ng strategy: weighted fair
Qut put queue: 0/1000/64/0 (sizel/max total/threshol d/ drops)
Conversations 0/1/16 (active/ max active/ max total)
Reserved Conversations 0/0 (allocated/ max all ocated)
Avai | abl e Bandw dth 48 kil obits/sec

Rout er # show queue serial 6/0:0
I nput queue: 0/75/0/0 (sizel/ max/drops/flushes); Total output drops: O
Queuei ng strategy: weighted fair
Qut put queue: 0/1000/64/0 (sizel/max total/threshol d/ drops)
Conversations 0/1/16 (active/ max active/ max total)
Reserved Conversations 0/0 (allocated/ max all ocated)
Avai | abl e Bandw dth 48 kil obits/sec

. QIE{m|0|A 7AT|ad|0|AM 2 =04 A frame-relay traffic-shaping B2 AF235t0{ FRTSE M&
gruct

Rout er (confi g)# interface serial 6/0:0

Router(config-if)# frame-relay traffic-shaping

5. FRTSE 8312 2H2E{7} QIE{m 0|4 B th7|¥ol 0h7|% H2HE FIFOZ WHstats o
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AIXI7F 2 A|ELEL
Rout er # show interface serial 6/0:0
Serial6/0:0 is up, line protocol is down (I|ooped)
Hardware is Multichannel T1
MIU 1500 bytes, BW64 Kbit, DLY 20000 usec
reliability 255/255, txload 1/255, rxload 1/255
Encapsul ati on FRAME- RELAY, crc 16, Data non-inverted
Keepal i ve set (10 sec)
LM enq sent 13, LM stat recvd 0, LM upd recvd 0, DTE LM down
LM enq recvd 19, LM stat sent 0, LM upd sent O
LM DLC 1023 LM type is CISCO frame relay DTE
Broadcast queue 0/ 64, broadcasts sent/dropped 0/0, interface broadcasts 0
Last input 00:00:06, output 00:00: 06, output hang never
Last clearing of "show interface" counters 00:02: 16
Queuei ng strategy: FIFO !--- queue mechanism
Qut put queue 0/40, O drops; input queue 0/75, 0O drops
5 mnute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
19 packets input, 249 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, O throttles
O input errors, 0 CRC, 0 frame, O overrun, O ignored, O abort
19 packets output, 249 bytes, 0 underruns
0 output errors, 0 collisions, O interface resets
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions
no al arm present
Timeslot(s) Used: 12, subrate: 64Kb/s, transmt delay is O flags

6. CH7 | x4 2| =2f0| O|Al FIFO7} 122 2 show queue 2! show queueing B2 £240]| &
ZELct
Rout er # show queueing interface serial 6/0:0

Interface Serial 6/0:0 queueing strategy: none
Rout er #

Rout er # show queue serial 6/0:0
' Show queue' not supported with FlI FO queuei ng.

Cisco |0S Software Release 12.2(4)T= QIE{H| 0|A E&of o8t X[ed & miZ! AlK|o| FEE Z
stot7| @la MAHE QIEHH oA EF S 9ft M8Y =il &ollo] EeiE Mo|E 7|s2 ATHFEL
Ct.Adaptive Frame Relay Traffic Shaping for Interface Congestion 7|s2 VC #0ilM mZ! E&0|
QM S EEELC

Ol M22 7|50| &d3tEH EcfE Mo|E H7HLIES QEu oA 28 E ZLIEHZFELICLEE
+#0| 7 Zolgtes 7+ HE 2t ZatetH 2E PVCe| ME STt J-IA 9%9\'5._' HE &
(MinCIR)Z HAFLICH 2E{m o|A & 0| Ci7|¥ 2ol ofehz Ho{X|= FA| EEfE Mo|E 7

LIE2 PVCe| ™& &£ T E CIR(committed information rate) 2 CHA| A& LIC}H O] ZZMAE 2
E{mo|A EZ0| & i PVCOl CHE minCIRE £ & &fLct.

£ FIFO

show interface serial @239| £2401 Dual FIFOZ L}EtL}H= Frame Relay Queueing® 5 7HX| 24
=2 MY S AFSELICESM =271 =2 CH7|¥E2 84 Wil X2I5t 1 LMI(Local Management
Interface)QP Z2 Mo g MEIF I—IEP M =27t 2 R 228 iZ(HIolH E= HIS
d mzh)e X—IEI FLICE.

[e][]

| ILHE & d3tetE QIE{m|o|A BflE CH7|E ®2| H7{LI& O] 0|& FIFOZ RIS =

olr

S
Ct.

1LRN
r

OX 0/0

P
2 |

I.

utok

. FRF.12 =23} — ™ Z2iA A x|ad ol 2 =0f A frame-relay fragment HE 2 AHE 5104
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A 5HE L|Ct frame-relay fragment BE 0| X|1™HE 3! 37|20 2 ClO|H A2 T WFQ 3t
? CH7|gol| FItEILICH O S Ti7|FolM MAHE| T BHEstE L CHEHESE & & - M
HEJI HSELICHLIHX| MOIHEE #0|E Lne[&o ek siE veol CHsh oS 7t8 ©
& AlZhE Z|CHRILICH O] Al M 22 84 TR ot =2t5tE Hlo|e A2 CHE PvCet 2IF
2= Lt

RTP(Real-time Transport Protocol) 241 &2| X|’d — &2 22 Hlo|E I E =5l 27|
20| SM=L7 =2 Ch7|Qol| £& We 2 B FEIRIELICHCisco I10S Software & 2|4

>

=
12.0(6)TE RTP M&=2| X|H(VolPoFR) 7|S2 At835t0{ 0| S& 2 HEME&LICLSMH &
LMI Ao{ ZHZ!o]| CHEHAM B @M =271 =2 FE o A& LICH VolPoFR2 =i 2lEfol B 2

eiA0i HolE RTP UDP ZE #2|0|AM Oi&3t0{ VolP T2 EF/F & LICHO| L E HH| LH9|

DE RTP EBHEIR vCol M= Th7|dofl FIHELICHES S i3I QIE{H o]A B o]
=2 M2 CH7|™¥R O|SELICHLHE 2 E miZI2 QIE{H 0| A HIHo|A 24 =2{7} ot

CH7|M¥Z o|s¢&LICHAtD: 0] 7|52 FRF.127F M E Zdo 2 748t ct.

Fol 3 7|8 E24™ show interface WHE 2 AFSELICt. ot BAE 0|8 FIFO 7@ 2 Eo{=
CH7 | 37|82 HEste ge dYELIch

1. show interface serial &2 AT LICIL. M =27t 22 Oi7|€2 M
Mztel & viol siEst= CHo7 | MeHE ArS&LICH.
Rout er # show interface serial 6/0:0
Serial 6/0:0 is up, line protocol is down
Hardware is Miltichannel T1
MIU 1500 bytes, BW#64 Kbit, DLY 20000 usec
reliability 255/255, txload 1/255, rxload 1/255
Encapsul ati on FRAME- RELAY, crc 16, Data non-inverted
Keepal i ve set (10 sec)
LM enq sent 236, LM stat recvd O, LM upd recvd 0, DTE LM down
LM enq recvd 353, LM stat sent 0, LM upd sent O
LM DLCl 1023 LM type is CISCO frame relay DTE
Br oadcast queue 0/ 64, broadcasts sent/dropped 0/0, interface broadcasts O
Last input 00:00: 02, output 00:00:02, output hang never
Last clearing of "show interface" counters 00:39: 22
Queuei ng strategy: dual FIFO --- Queue mechanism. Qutput queue: high size/ max/dropped
0/ 256/ 0 !--- High-priority queue. Qutput queue 0/128, 0 drops; input queue 0/75, 0 drops !-
-- Low-priority queue. 5 minute input rate 0 bits/sec, 0 packets/sec 5 minute output rate O
bits/sec, 0 packets/sec 353 packets input, 4628 bytes, 0 no buffer Received 0 broadcasts, O
runts, 0 giants, O throttles O input errors, 0 CRC, O frame, 0 overrun, O ignored, O abort
353 packets output, 4628 bytes, 0 underruns O output errors, O collisions, O interface
resets 0 output buffer failures, 0 output buffers swapped out O carrier transitions no
al arm present Tineslot(s) Used: 12, subrate: 64Kb/s, transmt delay is O flags
. ClE{H|o|A& F 2 7|E ¥4735l24™ hold-queue {value} out HHE AL EFL|CH
Rout er (confi g)# interface serial 6/0:0
Rout er (config-if)# hold-queue ?
<0- 4096> Queue | ength

e

7t <2 7|

1>
rlo

Rout er (config-if)# hold-queue 30 ?
in | nput queue
out Cutput queue

Rout er (config-if)# hold-queue 30 out

. show interface serial @22 CtA| A&3t 1 "Output queue” Z|CH 20| HZAE & AlE & OIF
LICH
Rout er # show interface serial 6/0:0
Serial6/0:0 is up, line protocol is up

Hardware is Miltichannel T1
MIU 1500 bytes, BW64 Kbit, DLY 20000 usec
reliability 255/255, txload 1/255, rxload 1/255



Encapsul ati on FRAME- RELAY, crc 16, Data non-inverted

Keepal i ve set (10 sec)

LM enq sent 249, LM stat recvd O, LM upd recvd 0, DTE LM down

LM enq recvd 372, LM stat sent 0, LM upd sent O

LM DLC 1023 LM type is Cl SCO frame relay DTE

Br oadcast queue 0/ 64, broadcasts sent/dropped 0/0, interface broadcasts O
Last input 00:00: 02, output 00:00:02, output hang never

Last clearing of "show interface" counters 00:41: 32

Queuei ng strategy: dual FlIFO !--- Queue mechanism. Qut put
queue: high size/ max/dropped 0/60/0 !--- High-priority gueue. Qutput queue 0/30, O drops;
i nput queue 0/75, O drops !--- Low-priority queue. 5 minute input rate O bits/sec, 0

packets/sec 5 minute output rate 0 bits/sec, 0 packets/sec 372 packets input, 4877 bytes, O
no buffer Received 0 broadcasts, O runts, 0 giants, O throttles O input errors, 0 CRC, 0O
frame, O overrun, O ignored, O abort 372 packets output, 4877 bytes, 0 underruns 0 output
errors, O collisions, O interface resets 0 output buffer failures, O output buffers swapped
out O carrier transitions no alarm present Tineslot(s) Used: 12, subrate: 64Kb/s, transmt
delay is O flags

PIPQ

Frame-Relay PIPQ= 7H¥ VC7t 84 == OIO|Eet £ 2 B EplE ¥ MY ste Az
OlME Il MAIZIRA&LICHO|ZEA 5tH 2 PvCol| &M =2 2t &8 £ &LICHPIQE 2
M &7 =2 VC7F HA MHIAEZIESE 5104 QIE{H|O|A &0 S E= 7 |YE ®2IE &
A3EILICEPIPQE DLCIE F£&6l1 MAHSH PVC XM M| T 3|5t0f TiZlg EF &L
CLPIPQ HIZALIES T2l L2 EX| at&Lichuetq T3 LIS V|btte 2 A™E WE|X| &4

LICE.
CtE HEE Ar850{ PIPQE T/ &LICH

1. 7|8 QIE{H| 0| A0l A frame-relay interface-queue priority B2 A& 3510 PIPQE & 438
LICH
Rout er (confi g)# interface serial 6/0:0
Router(config-if)# frame-relay interface-queue priority
Router(config-if)# end

rot
N
[l
s sl

2. show interface serial &2 AF&35t0{ "Queuing T12f:DLCI M =2|". 0| BB 2 =

7|gof cHer TR 27| & ATK| =8 EAIRLICEH
Rout er # show interface serial 6/0:0
Serial6/0:0 is up, line protocol is up

Hardware is Miltichannel T1

MIU 1500 bytes, BW64 Kbit, DLY 20000 usec

reliability 255/255, txload 1/255, rxload 1/255

Encapsul ati on FRAMVE- RELAY, crc 16, Data non-inverted

Keepal i ve set (10 sec)

LM enq sent 119, LM stat recvd O, LM upd recvd 0, DTE LM down

LM enq recvd 179, LM stat sent 0, LM upd sent O

LM DLC 1023 LM type is CISCO frane relay DTE

Broadcast queue 0/ 64, broadcasts sent/dropped 0/0, interface broadcasts 0

Last input 00:00:06, output 00:00: 06, output hang never

Last clearing of "show interface" counters 00:19:56

I nput queue: 0/75/0/0 (sizel/ max/drops/flushes); Total output drops: O

Queueing strategy: DLCl priority !--- Queue mechanism. Qut put queue (queue priority:
si ze/ max/ drops): high: 0/20/0, nmedium O0/40/0, normal: 0/60/0, low. 0/80/0 !--- Queue size.
5 mnute input rate 0 bits/sec, 0 packets/sec 5 minute output rate 0 bits/sec, 0
packet s/ sec 179 packets input, 2347 bytes, 0 no buffer Received 0 broadcasts, O runts, 0
giants, O throttles O input errors, 0 CRC, O frane, O overrun, O ignored, 0O abort 179
packets output, 2347 bytes, O underruns O output errors, O collisions, O interface resets 0O
output buffer failures, 0 output buffers swapped out 0 carrier transitions no al arm present
Ti nesl ot (s) Used: 12, subrate: 64Kb/s, transmt delay is 0 flags
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3. Frame Relay map-classE &E=35 17 B g 2 o] QIE{HO|A-F 2ME=2
{high|medium|normalllow}& At&35t0{ VCol| M =2 =Z& HEELICL.7|2 PVC f4&
fl= Y ULICLSUS M=2(0f /= 2E PVCe SYEHFIFO M= #E SREL
CtVCOl map-class& XME&LICHCIS MEZ £240M DLCI 157t 212 PVCTH M&Q(7t
2 Qe o|A o7 |dol| & ELICH
Rout er (confi g) # map-class frame-relay high_priority class

Rout er (confi g- map-cl ass) # frame-relay interface-queue priority high
Rout er (confi g- map-cl ass) # exit

Rout er (confi g)# interface serial 6/0:0.2 point
Rout er (confi g-subi f)# frame-relay interface-dlci 21
Router(config-fr-dlci)# class ?

WORD map cl ass nane

Rout er(config-fr-dlci)# class high priority class

4. show frame-relay PVC [dIci] & show queueing interface W& At &350 AT 20| B3
£ Erelgrct.
Rout er # show frame PVC 21

PVC Statistics for interface Serial 6/0:0 (Frame Relay DTE)

DLCl = 21, DLCI USACE = LOCAL, PVC STATUS = | NACTI VE, | NTERFACE = Serial 6/0:0.2

i nput pkts O out put pkts O in bytes 0

out bytes 0 dropped pkts O in FECN pkts O

in BECN pkts O out FECN pkts O out BECN pkts O

in DE pkts O out DE pkts O

out bcast pkts O out bcast bytes 0

PVC create time 00:00:17, last time PVC status changed 00: 00: 17

cir 56000 BC 7000 be 0 byte limt 875 interval 125
m ncir 28000 byte increment 875  Adaptive Shaping none

pkts O bytes 0 pkts del ayed O bytes del ayed 0

shapi ng i nactive

traffic shaping drops O

Queuei ng strategy: FIFO

Qut put queue 0/40, O drop, O dequeued

!--- Size of the PVC queue. priority high !--- All frames from this PVC are dequeued to
the high-priority queue !--- at the interface. Router# show queueing interface serial 6/0:0
Interface Serial 6/0:0 queueing strategy: priority

Qut put queue utilization (queue/count)
hi gh/ 13 medi um 0 nornal /162 | ow 0

5. MEHMo 2 Chg BHES ALE5t04 Zf CIE{HO|A CH7|¥e| 37|18 #MHELCt=], 87H E
S, 2 M =2 7ol 7|8 371 242 20, 40, 60 & 80T ZIQILICHCHE 22 7 A5HEd™
QIE{H|0|A Z1T|2y0]M 2 E0f| A frame-relay interface-queue priority [<high limit><medium
limit><normal limit><low limit>] @& 2 A& LICH &38| PIPQE 0|3 FIFOE HIR &
CHE 2 & Z8 2ao] 2IEH olA 7| HIFALIE S NP LlgfLICHLES0 FRF.12 £
FRTSE &/93tstH QlE{m| oA B CH7 | 2| HI7HLIE 0| O|F FIFOE Z0t7t%| et&L

ChEE 8t QlE{m|o|A0] 7|2 0| ot THA| R HIZ{LIZF 0| ol0] FAE|0] o™ PIPQE &4

Feh &= & LICEWFQZt 7|2 QIE{H O|A CHY | A2l Wil A2 WFQUMIM E4ste =
ICH.FRF.127} & M3tE A2 PIQ L[ 2l|0|ME AFX|5HHE QIE{HH ol A B F 0ol 7]

= O|Z FIFOR HAELICHPIPQE YA M =2 72 MEFLICLER EO| 2

17t 22 CH7|¥E HlS TH7|ZlX| o™ CH7|E AT ER s M =7t E2 CH7(¥2

T M =27t Y2 th7|¥e s0tx o2 AFEHEILICHIEIM @M 271 =2 7|

O 1ol

A
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PA-H &I PA-2H of

PA-E3 & PA-T3 of
PA-T3+ of
CH3 #'d =7 ZE of’H

PA-MC-2T3+ o

PA-MC-2T1(=), PA-MC-4T1(=), PA-MC-
8T1(=), PA-MC-8DSX1(=)
PA-MC-2E1/120(=), PA-MC-8E1/120(=) | o

of

PA-MC-T3, PA-MC-E3 of

PA-MC-8TE1+ o

PA-STM1 ol

=4 x E o{HE]

PA-4T, PA-4T+ o

PA-4E1G ol

PA-8T-V35, PA-8T-X21, PA-8T-232 ol

2 2[M3l 7|s0| EM5teH ME 2ol 377t RS2 ZYELICHES PIPQE MB3HH ™
& 2lo| Kise 2 =A™ ELICH

CtZ &3 2 Cisco I0S Software Release 12.2(6)& &l&3t= 7200 Series BHRE{HM X EIRE
L|Ct

7200- 16# show controller serial 6/0:0
Interface Serial 6/0:0
flwrev 1.2.3, h/wrev 163, PMC freedmrev 1 idb = 0x6382B984
ds = Ox62F87Cl18, pl x_devbase=0x3F020000, pnt_devbase=0x3F000000
Enabl ed=TRUE, DSX1 |i nest at e=0x0,
Ds>tx_limted: 1 Ds>tx_count: 0 Ds>max_t x_count: 20

al arm present
Ti mesl ot (s) Used: 1-24, subrate: 64Kb/s, transmt delay is O flags
Downl oad delay = 0, Report delay = 0
I DB type=0xC, status=0x84208080
Pci shared nenory = 0x4B16B200
Pl x mai | box addr = 0x3F020040
RxFree queue=0x4B2FA280, shadow=0x62F9FA70
Rx freeq_wt =256, freeq_rd=256, ready wt=1, ready_rd=0
TxFree queue=0x4B2FAACO, shadow=0x62F8FA44
TX freeq_wt=4099, freeq_rd=4099, ready_wt=4, ready_rd=3
# of TxFree queue=4095
Freedm FI FO (0x6292BF64), hp=0x6292C034 i ndx=26, tp=0x6292CF5C i ndx=511

reset _count=0 resurrect_count=0
TX enqueued=0, throttled=0, unthrottled=0, started=10
tx_limted=TRUE tx_queue_limt=2

!-——- Note "tx_limited=TRUE" when PIPQ is enabled. The "tx_queue_ limit" value !--- describes

the value of the transmit ring. 7200-16(config)# interface serial 6/0:0

7200- 16(config-if)# no frame-relay interface-queue priority
7200- 16(config-if)# end
7200- 16# show controller serial 6/0:0
Interface Serial 6/0:0

flwrev 1.2.3, h/wrev 163, PMC freedmrev 1 idb = 0x6382B984

Ds = 0x62F87C18, pl x_devbase=0x3F020000, pnt_devbase=0x3F000000

Enabl ed=TRUE, DSX1 |i nest at e=0x0,
Ds>tx_limted: 0 Ds>tx_count: 0 Ds>max_t x_count: 20



al arm present

Ti mesl ot (s) Used: 1-24, subrate: 64Kb/s, transnmit delay is O flags
Downl oad delay = 0, Report delay = 0

| DB type=0xC, status=0x84208080

Pci shared nenory = 0x4B16B200

Pl x mai | box addr = 0x3F020040

RxFree queue=0x4B2FA280, shadow=0x62F9FA70

Rx freeq_wt =256, freeq_rd=256, ready_w=1, ready_rd=0

TxFree queue=0x4B2FAACO, shadow=0x62F8FA44

TX freeq_wt =4099, freeq_rd=4099, ready_wt=4, ready_rd=3

# of TxFree queue=4095

Freedm FI FO (0x6292BF64), hp=0x6292C034 i ndx=26, tp=0x6292CF5C i ndx=511
reset _count=0 resurrect_count=0

TX enqueued=0, throttled=0, unthrottled=0, started=11
tx_limted=FALSE !--- Transmit ring value has changed.

#ed HE
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