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KW, WTY R RTUARTLYN E=RTATMAS7L—A VL—FANERNDHED
NTY N AZTEIMZTORARICODVWTRTITEERT,

1. ATMI> RIRA > NEk. NTY NEMLPPPOAAY A —IZhTEIILLET, RIZ. NTv
REEILICEIXNMELTATM I X RAEELET,

2.IWF TEEENENTYRNETL—LVL—AVE—T I A ANEKEETh, TZT2/N1
ROT7L—LVL—AYE—=—HFFMEhEzT,

3. 7L—L UL—IVRRBRAVRNISENTYNODAYSA —ERIILET, 21 NDTL
—LD)L—AYA—ICHELSFAID 4 /N4 D Oxfefe03cf THNIE, IWF ICK VW IERD
MLPPPoFR /N7 Y RELTIRHNET,

4. 7L—LVL—I2 RIRA NOMLPPPH#EEIF., cSICAEBEZRITLET,

ROEIE, MLPPPoA /NTY K& MLPPPoFR N7 Y ROERZRLTVWET,



Initial Fragment

2 1 1 6 2 8

Subsequent Fragments

2 1 1 6 3

K6.MLPPPoA F—/N\—AY RBEHIIO TSI X NEFHFPPPAY A —&IZEALET,

Initial Fragment

1 2 1 1 6 2 2

Subsequent Fragments

1 2 1 1 6 2

B 7MLPPPOFR ZF—/N\—AY R (BN T FIT X MO &HAH PPP A Y 5 —Z i )




VolP O i g Z 4

VolP OEEIEZ 7O a—>J 92Kk, FEBEOHEICT—X V2T #—/N—AY RZEE
HIUVENFHYVET, R4Z, I—FTY I8 &KV Compressed Real-time Transport
Protocol(RTP)DEAICH LU, A= EDOVolPFEHIEEHZRLET, k4 OFTEE. RTP
ANYS—FEHE (cRTP) OREODFUAZEELTVET, EVHERADE, UDPFIVIHA
PEEREREFZEBENTVEREA, COBE, AYVA—REICIAONAI DS 2N NMCESHEE
nEI,
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F—=N—AY REPVCOLYITZEIZERD LD, REODF)AZRELTERETITH L%
WRET, FEAE, NZUARTLYRMPVCTO G279 I—-I)LIE 20 S UMY 71U T E
CRTPANMABDERELET, 7L—L UL—OLY I TR, —FAROTEHBBEHE 12.4 Kbps
T, BAEOSHBEEHE 13.2Kbps TFo &2 T, =)&) 3.2Kbps KETVWT7OED
AT ITBREEHELET,



kBO S, COXRTIEE, FRFA27SIX D FT—23a R EENEIVRY—IRTL—A
)L —PVCOVoIPHEHBEHERLTVET, RICHDEHY, PPPEI—IH LY OFEIEIC
X T05~08Kbps ZHELET, ik, EMOATEIIUAYRZ—NA NEYR—-KNT

B2EHTT, cOe®h, TVRY—TIVRIL—ALVL—VC TR FRFI2ODERAEZHRBLET

o

ATM THE#ME RTP (cRTP ) Z#EA T3k, CiscolOS® Y7 RII T UU—R 1222)T HFHE
T, cRTP T MLPOFR & & T MLPoATM A" E#{btE hTWBIBE, TCP/IP AY X —EHilE B
BeaAMbEh, EMLITDERFTEEFLA, COFHEIFIE RFC 2509 IC&DENDT, ZOHRHY
Tl TCPAY A —FEHOZI T -3 VB LICRTPAYA—FEHO PPP XJ2I—>3 >
ERITIDEEHFTLTVERA,

Cisco TNNA ADEBRB LN ARTL NOYR—KN

LEEEELFICE, NSUARTLYN E—RTEETS IWF FINA AN MBETT, RiE. 7
L—AUL— 7#—F5 ALl FRF.8.1 TEME—REYR—INTHDERRLELE, AOTE
. XD CiscolOSY 7 RIITFDO/N— 32 TFRF8A BLRUVEHME—REHR—NLTVET

« LS1010 ® 12.0(18)W5(23) &. 4CE1 FR-PAM ( CSCdt39211 ) O Catalyst 8500 /1) —X

- APA-A3 ( CSCdt70724 ) &, TM 4> 8 —7 T 4 ARIE® Cisco I0S JL—2 12.2(3)T &
KT 12.2(2)

H—EX 7ONAME—OF I, £LEBLO FRF.8 /N4 AT PPP Z#fiZHR— KL TWaEL
ECHBNBYNET, TOHERE, TAONAA—AITPVC ZRF2ARTLY N E—RICRET
PUBNBHYNET,

N—=—RIJIT7ERTYTINDIT
COFRETE. RON—RIJITEVIRNDITZEALET,
« ATMI> RARA >N :CiscolOSY 7RI T T —R1228)TZETLTWB7200> 1) —
ZI)L—2 DPA-A3-OC3(LFIIEPA-A3-OC38B K U'PA-A3-T3TNDHHR—RENTWVWET,
IMA & ATMOC-12 R—h PRTRTRIYR—RNEhFELA)

s WFFNARA: FY¥YXFAARTIR—KNTFTHRTRED21—)LE& CiscolOS YT RNIITT
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@ Senial 3011 Serial 10011 atm QMo atm 1/0/0 | .
DLCI=20 PV 11100

FRAMEside LS1010 ATMside

Logical Interface
ATM-P1/00

aA>74F1L—>3>

cOtEDa>TR, NZFUARTLUYN E—ROFRF8 U YUTLFI#EEZRET D HEIC
DVWTHBLET, 2200IN—F IV RRANTREETF 7L —MAERE A, MLP /A R
LWOEBRTIOELRAE—TIAANIVO—Z_20chTVWET, LFlIE, MLPPPOZ'OKNTIL
BNTDA—REEETRILEOOAAVIAEZ—TIAAEREBTTL—rhEHR—KNL TV
£9, CiscolOSYTZRIITFT U= 1228)T Tk, IL—Z2HEVICRETEZ2EHNIRET
7L —RMEAN 200 ICEBATVET, UGTON—23 2T, IL—2bH V) 25 DREFTL
—RNUABR—RENRTVEBATLE, CHOLEHIRNAHDE, PVCETNENABEEDOIP T
RLAZMBEBETRDHESIC, AIMTFAANIELI—23 2 )L—RBILRTEBLLLBEYYET, B
BRI, FESIPEFERITZD. FLEEEBSHFEVIOTRET Y TL—RMEFA(YS 412X
—TJI(REBEBRRAFT,

Cisco IOSU ) —A12.1(5)TTld. MLPPPNNY RILZEIC1D2DOXYN—=U > D% LIZLFIOY
R—RHFBAEhKLL, &2T, OOV T74F21L—2320O8IV RRANTEATS
VC 1 2IZFIERYVET, SHE®D CiscolOS DV U—AT, N RILBHEZVERD VC Z2HR
—Kh9BFETY,

<{froot>

FRAMEs1ide#

show ip int brief

Interface IP-Address OK? Method Status Protocol
FastEthernet0/0 172.16.142.231 YES NVRAM up up
Loopbackl 191.1.1.1 YES NVRAM up up

V) EL =,
<ffroot>

FRAMEs1ide#

1. F¥YRZAARTIR—NTETETR., FYRILITIN—TZERLTEALAOY NEEET

2.showdiag AN REZEALTA VAR —LBEHDR—N PETREZRELET. COBITE. T




show diag 3

STot 3:
CT3 single wide Port adapter, 1 port
Port adapter is analyzed
Port adapter insertion time 13:16:35 ago
EEPROM contents at hardware discovery:
Hardware revision 1.0 Board revision AO
Serial number 23414844 Part number 73-3037-01

FRU Part Nunber: PA-MC-T3= (SW

Test history 0x0 RMA number 00-00-00
EEPROM format version 1
EEPROM contents (hex):
0x20: 01 A0 01 00 01 65 48 3C 49 0B DD 01 00 00 00 00
0x30: 50 00 00 00 00 10 30 00 FF FF FF FF FF FF FF FF

3.show controller t3 AN RZETITB &, MBLAVOTS—ALRKABERIRREIhETT,
<#root>

FRAMEs1ide#

show controller t3 3/0

T3 3/0 is up. Hardware is CT3 single wide port adapter
CT3 H/W Version : 1.0.1, CT3 ROM Version : 1.1, CT3 F/W Version : 2.4.0
FREEDM version: 1, reset O resurrect O
Applique type is Channelized T3
No alarms detected.
FEAC code received: No code is being received
Framing is M23, Line Code 1is B3ZS, Clock Source is Internal
Rx throttle total 0, equipment customer Tloopback
Data in current interval (75 seconds elapsed):
2 Line Code Violations, 1 P-bit Coding Violation
0 C-bit Coding Violation, 1 P-bit Err Secs
0 P-bit Severely Err Secs, 0 Severely Err Framing Secs
0 Unavailable Secs, 1 Line Errored Secs
0 C-bit Errored Secs, 0 C-bit Severely Errored Secs
[output omitted]

4. T3AVRMO—ZRET—RASTI ZBIRLTFYRIL TIN—T%2ERL. FIL—TI1224 LAl
<#troot>

FRAMEside(config)#

controller t3 3/0

b13-8-7204(config-controller)#?
Controller configuration commands:
cablelength cable length in feet (0-450)
clock Specify the clock source for a T3 Tink




default Set a command to its defaults
description Controller specific description
equipment Specify the equipment type for Toopback mode

exit Exit from controller configuration mode
framing Specify the type of Framing on a T3 Tink
help Description of the interactive help system
idle Specify the idle pattern for all channels on a T3 interface
Toopback Put the entire T3 Tine into loopback
md1 Maintenance Data Link Configuration
no Negate a command or set its defaults
shutdown Shut down a DS3 1ink (send DS3 Idle)
tl Create a T1 channe

b13-8-7204(config-controller)#

t1?

<1-28> T1 Channel number <1-28>

b13-8-7204(config-controller)#

t1l 1 channel -group ?

<0-23> Channel group number

b13-8-7204(config-controller)#

tl 1 channel-group 1 ?

timeslots List of timeslots in the channel group

b13-8-7204(config-controller)#

t1l 1 channel-group 1 timeslots ?

<1-24> List of timesTlots which comprise the channel

b13-8-7204(config-controller)#

t1l 1 channel-group 1 timeslots 1-2

b13-8-7204(config-controller)#

13:22:28: %LINK-3-UPDOWN: Interface Serial3/0/1:1, changed state to down

13:22:29: %LINEPROTO-5-UPDOWN: Line protocol on Interface Serial3/0/1:1, changed state to down
13:22:46: %LINK-3-UPDOWN: Interface Serial3/0/1:1, changed state to up

13:22:47: %LINEPROTO-5-UPDOWN: Line protocol on Interface Serial3/0/1:1, changed state to up
13:23:07: %LINEPROTO-5-UPDOWN: Line protocol on Interface Serial3/0/1:1, changed state to down

FERENLEVE—RMMIUER—T I/ AFARICREE A TVWEVWERE, FILLFYXSA X
5428—TITAAIITIL 3NN NFROFYIRZAARAE—TIARAERELET., 71




<#froot>
FRAMEside(config)#

int serial 3/0/1:1
FRAMEside(config-if)#

encapsul ation franme-relay ietf

FRAMEside(config-if)#

frame-relay traffic-shaping

I-—- FRTS must be enabled for MLPoFR.

JL—=LVL—ORYTIUOSAZRELT, (RTHEREND ) JL—ALUJUL—VCIZNT T4
<ttroot>

FRAMEside(config)#

map-cl ass frane-relay mp

FRAMEside(config-map-class)#

frame-relay cir ?

<1-45000000> Applied to both Incoming/Outgoing CIR, Bits per second
in Incoming CIR
out Outgoing CIR

FRAMEside(config-map-class)#

frame-relay cir 128000

FRAMEside(config-map-class)#

frame-relay mncir 128000

FRAMEside(config-map-class)#

frame-relay bc ?

<300-16000000> Applied to both Incoming/Outgoing Bc, Bits

in Incoming Bc
out Outgoing Bc
<cr>

FRAMEside(config-map-class)#

frame-relay bc 1280

I--- Configure a burst committed (Bc) value of 1/100th of the CIR or 1280 bps.

FRAMEside(config-map-class)#




frame-relay be 0

!I--- Configure an excess burst (Be) value of 0.

FRAMeside(config-map-class)#

no frane-rel ay adaptive-shaping

QoS H—ERA RV —ZHERLET, ATMAIERIUNSX—2ZFERALET, TiZ2SEICHRE
<#root>
FRAMEside#
show pol i cy-map exanpl e
PoTlicy Map example
Class voice
Weighted Fair Queueing
Strict Priority
Bandwidth 110 (kbps) Burst 2750 (Bytes)
Class class-default
Weighted Fair Queueing

Flow based Fair Queueing
Bandwidth 0 (kbps) Max Threshold 64 (packets)

ARETTL AU B—T ITAAZERL, MLPPPNZX—RZBRALET. £/, QoSH—I

<#froot>
FRAMEside(config)#

interface Virtual - Tenpl atel

FRAMEside(config-if)#

ip address 1.1.1.2 255.255.255.0

FRAMEside(config-if)#

servi ce-policy output exanple

FRAMEside(config-if)#

ppp multilink

FRAMEside(config-if)#

ppp multilink fragment-delay 10

FRAMEside(config-if)#

ppp multilink interleave

FRAMEside(config-if)#




end

HTAE—T I A RAEERL, TL—ALAUL—F—RV D OELEBBFOLCHESEZZ V) LHTF
<#root>

FRAMEside(config)#

int serial 3/0/1:1.1 point

FRAMEside(config-subif)#

frame-relay interface-dlci ?

<16-1007> Define a switched or Tocally terminated DLCI

FRAMEside(config-subif)#

frame-relay interface-dlci 20 ppp ?

Virtual-Template Virtual Template interface

FRAMEside(config-subif)#

frame-relay interface-dlci 20 ppp Virtual -Tenplate 1

FRAMEside(config-fr-dlci)#

class nmp

. show frame-relay pyc N> RZFERAL T, VCORBTVTL—REIXYVTITAODNTA—Z2 %
<#root>

FRAMEs1ide#

show franme-relay pvc 20

PVC Statistics for interface Serial3/0/1:1 (Frame Relay DTE)

DLCI = 20, DLCI USAGE = LOCAL, PVC STATUS = INACTIVE, INTERFACE = Serial3/0/1:1.1

input pkts 0 output pkts 0 in bytes 0

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

out bcast pkts 0 out bcast bytes 0

5 minute input rate 0 bits/sec, 0 packets/sec

5 minute output rate 0 bits/sec, 0 packets/sec

pvc create time 00:03:24, last time pvc status changed 00:03:24

Bound to Virtual - Accessl (down, cloned from Virtual - Tenpl at el)




cir 128000 bc 1280 be 0 byte Timit 160 interval 10
mincir 128000 byte increment 160 Adaptive Shaping none

pkts 0 bytes 0 pkts delayed 0 bytes delayed 0

shaping inactive

traffic shaping drops 0

Queueing strategy: fifo

Output queue 0/40, O drop, 0 dequeued

11. show controller serial 3/0/1:1 AN > RZFERAL T, 7JL—ALUL—DV2ONF up AT—RATH!
ZILTNL—71(3/01:1)DVCESICOFENLTShTVET,
<#root>

FRAMEs1ide#

show controller serial 3/0/1:1

CT3 SW Controller 3/0
ROM ver 0x10001, h/w ver 1.0.1, f/w ver 2.4.0, FREEDM rev 1

I-—- FREEDM 1is the HDLC controller on the channelized T3 port adapter. It extracts data from the

T3 linestate is Up, T1 linestate 0x00000002

, hum_active_idb 1
Buffer pool size 640, particle size 512, cache size 640, cache end 128/127
Rx desctable OxF1A5A20, shadow O0x628C6AFC, size 512, spin 128

I--- When it initializes, the interface driver builds a control structure known as the receive ri

rx queue OxF1B8000, cache 0xF1B8000, fg base 0xF1B8800
rdg base 0xF1B8000, host_rxrdgr OxF1B8004, host_rxfqw OxF1B8804
Tx desctable O0xF1A7A60, shadow 0x628B6AD0, size 4096, spin 256

!I--- When it initializes, the interface driver also creates the transmit queue or transmit ring.

tx queue 0xF1C0000, cache OxF1C0000
host_txrdgw 1802, fg base 0xF1C4000, host_txfqr 0xF1C5C20
dynamic tx1limit threshold 4096
TPD cache 0x628C7A54, size 4096, cache end 4096/4094, underrun O
RPD cache 0x628C7328, size 448, cache end 0
Freedm fifo Ox628AA7B0, head ptr 0x628AA7C8, tail ptr Ox628AB7A8, reset 0
PCI bus 6, PCI shared memory block OxF1A454C, PLX mailbox addr 0x3D820040
FREEDM devbase 0x3D800000, PLX devbase 0x3D820000
Rx overruns 0, Tx underruns O,

tx rdg count O

I--- The "tx rdq count" indicates the number of outstanding transmit packets in FREEDM's "transmi

Tx bad vc 0
FREEDM err: cas 0, hdl 0, hdl_blk 0, ind_prov 0, tavail 0, tmac busy 0, rmac b
usy 0

rxrdg_wt 0x2, rxrdg_rd Ox1, rxsfg_wt 0x201, rxsfq_rd 0x206

VC O (1:1) is enabled, T1 1 is enabled/ Up




, rx throttle 0
Interface Serial 3/0/1:1 is up

(idb status 0x84208080)
xmitdelay 0, max pak size 1608, maxmtu 1500, max buf size 1524
started 8, throttled 0, unthrottled 0, in_throttle FALSE
VC config: map 0xC0000000, timeslots 2, subrate OxFF, crc size 2, non-inverted data
freedm fifo num 3, start Ox628AA7B0, end 0x628AA7C0, configured = TRUE
Rx pkts 0, bytes 0, runt 0, giant 0, drops O
crc 0, frame 0, overrun 0, abort 1, no buf O
Tx pkts 194313, bytes 2549490, underrun 0, drops 0, tpd udr O
tx enqueued 0, tx count 0/36/0, no buf 0O
tx Timited = FALSE

non

I--- The "tx count x/y/z" counter includes the following information: !--- "x" = Number of transn

LS1010DE&E

1. show hardware Y > RZFEAL T, LS1010ICF ¥ RSAARTIL—LVL—R—KNTFHTZES
<ffroot>
LS1010#

show har dwar e

LS1010 named LS1010, Date: 07:36:40 UTC Mon May 13 2002
Feature Card's FPGA Download Version: 11
Slot Ctrlr-Type Part No. Rev Ser No Mfg Date RMA No. Hw Vrs Tst EEP

0/0 155MM PAM 73-1496-03 A0 02829507 May 07 96 00-00-00 3.1 0 2
1/0 1CT3 FR-PAM 73-2972-03 A0 12344261 May 17 99 00-00-00 3.0 0o 2
2/0 ATM Swi/Proc 73-1402-03 BO 03824638 Sep 14 96 00-00-00 3.1 0 2
2/1 FeatureCardl 73-1405-03 BO 03824581 Sep 14 96 00-00-00 3.2 0 2

2.showipintbrief AN RZFEAL T, AV MNO—F4 2 E2—T7I1AZHBELET,
<#root>

LS1010#

show ip int brief

Interface IP-Address OK? Method Status Protocol
ATM0/0/0 unassigned YES unset up up
ATMO/0/1 unassigned YES unset down down
ATMO0/0/2 unassigned YES unset down down
ATMO/0/3 unassigned YES unset down down
ATM-P1/0/0 unassigned YES unset up up

T3 1/0/0 unassigned YES unset up up




BFVYRSAARAUVER—TIAARAZRERL T, ALEZALROY REUTILR—KNTRETZ(
<#root>

LS1010(config)#

controller t3 1/0/0

LS1010(config-controller)#

channel -group 1 t1 ?

<1-28> T1 Tine number <1-28>

LS1010(config-controller)#

channel -group 1 t1 1 tineslots ?

<1-24> List of timesTlots which comprise the channel

LS1010(config-controller)#

channel -group 1 t1 1 tineslot 1-2

LS1010(config-controller)#

2wld: %LINK-3-UPDOWN: Interface Seriall/0/0:1, changed state to up
2wld: %LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall/0/0:1, changed state to up

4. LW UTFIL AVR—TIAATTIL—LIVL— AT EIILERELET, =512, O—AHJ
<#troot>

LS1010(config)#

int serial 1/0/0:1

LS1010(config-if)#

encap frame ?

ietf Use RFC1490 encapsulation

LS1010(config-if)#

encap frane ietf

LS1010(config-if)#

frame-relay intf-type dce

5. show interface serial AN RZFEALT7L—ALA UL — ATt EEELE T,




<#froot>
LS1010#

show int serial 1/0/0:1

Seriall/0/0:1 is up, line protocol is up
Hardware is FRPAM-SERIAL
MTU 4096 bytes, BW 128 Kbit, DLY 0 usec,
reliability 139/255, txload 1/255, rxload 1/255
Encapsulation FRAME-RELAY IETF, Toopback not set
Keepalive set (10 sec)
LMI enq sent 32, LMI stat recvd 0, LMI upd recvd 0

LM enq recvd 40, LM stat sent 40, LM upd sent 0, DCE LM up

LM DLCI 1023 LM type is C1SCO frane relay DCE

!I--- By default, the serial PAM and the serial PA use LMI type Cisco. The serial PAM should show

Broadcast queue 0/64, broadcasts sent/dropped 0/0, interface broadcasts 0
Last input 00:00:03, output 00:00:05, output hang never
Last clearing of "show interface" counters 00:06:40
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo
Output queue :0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
44 packets input, 667 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, 0 throttles
5 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
71 packets output, 923 bytes, 0 underruns
0 output errors, 0 collisions, O interface resets
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions

Ti meslots(s) Used: 1-2 on T1 1

Frames Received with:

DE set: 0, FECN set :0, BECN set: O

Frames Tagged :

DE: 0, FECN: 0 BECN: O

Frames Discarded Due to Alignment Error: O
Frames Discarded Due to Illegal Length: O
Frames Received with unknown DLCI: 5

Frames with illegal Header : 0

Transmit Frames with FECN set :0, BECN Set :0
Transmit Frames Tagged FECN : 0 BECN : O
Transmit Frames Discarded due to No buffers : 0
Default Upc Action : tag-drop

Default Bc (in Bits) : 32768

LS1010#




show frame I m

Invalid Unnumbered info 0
Invalid dummy Call Ref 0
Invalid Status Message 0
Invalid Information ID 0
Invalid Report Request 0
Num Status Eng. Rcvd 120
Num Update Status Sent 0

LMI Statistics for interface Seriall/0/0:1 (Frame Relay DCE) LMI TYPE = CISCO<

Invalid Prot Disc 0
Invalid Msg Type 0O
Invalid Lock Shift 0
Invalid Report IE Len O
Invalid Keep IE Len 0O
Num Status msgs Sent 120
Num St Enqg. Timeouts 0O

6.PVC ZERETBHIIC, ATMAVEZ—T I A AN up/up THD L ZHERL T EEL,
<#root>

LS1010#

show int atm0/0/0

ATMD/ 0/ 0 is up, line protocol is up

Hardware is oc3suni
MTU 4470 bytes, sub MTU 4470, BW 155520 Kbit, DLY 0 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ATM, Toopback not set
Last input 00:00:00, output 00:00:00, output hang never
Last clearing of "show interface" counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo
Output queue :0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 1000 bits/sec, 2 packets/sec
253672 packets input, 13444616 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
2601118 packets output, 137859254 bytes, 0 underruns
0 output errors, 0 collisions, 0 interface resets
0 output buffer failures, 0 output buffers swapped out

7.2 00OYBAR—T I A4 AIZIMA T, LS1010 TRH/EBEA > EZ—T I A AZFERALTATM il &
7IAAT Natm-p1y ELTRERBENET,
<#root>

LS1010#

show int atmpl/0/0
ATM-P1/0/0 is up, Tine protocol 1is up
Hardware i s ATM PSEUDO

MTU 4470 bytes, sub MTU 4470, BW 45000 Kbit, DLY O usec,
reliability 0/255, txload 1/255, rxload 1/255




Encapsulation ATM, loopback not set
Keepalive not supported
Encapsulation(s):
2000 maximum active VCs, 0 current VCCs
VC 1idle disconnect time: 300 seconds
Last input never, output never, output hang never
Last clearing of "show interface" counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo
Output queue :0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
0 packets input, 0 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, O throttles
0 input errors, 0 CRC, 0 frame, O overrun, 0 ignored, 0 abort
0 packets output, 0 bytes, 0 underruns
0 output errors, 0 collisions, 0 interface resets
0 output buffer failures, 0 output buffers swapped out

8.UTFINAVR—TIAARAA74F1L—>32 F—RT, /1 0F3—D)—F>T PVC 25X E
<t#troot>

interface Serial 1/0/0:1

no i p address

encapsul ati on frame-relay | ETF

no arp frame-rel ay

frame-relay intf-type dce

frame-relay pvc 20 service transparent interface ATM)/0/0 1 100

9. show vcinterface atm X > REFEHAL (EHELZEELE T,
<f#froot>

LS1010#

show vc int atmO0/0/0

Interface Conn-Id Type X-Interface X-Conn-Id Encap Status
ATM0/0/0 0/5 PVC ATMO 0/39 QSAAL up
ATM0/0/0 0/16 PVC ATMO 0/35 ILMI up




ATMD/ O/ O 1/ 100 PvC Serial1/0/0:1 20 UP

BEBRATMPA R PA-AS ZFALTVWA S EZEFEL £, show interface atm N > R THE}
<#troot>

ATMs1ide#

show int atm1/0/0

ATM1/0/0 is up, line protocol is up
Hardware is cyBus ENHANCED ATM PA

MTU 4470 bytes, sub MTU 4470, BW 149760 Kbit, DLY 80 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ATM, loopback not set
Encapsulation(s): AAL5
4095 maximum active VCs, 0 current VCCs
[output omitted]

HEFEEEELSE (PVC)DATM LAY NSXA—Z2E2RELET, CORETRK., FEE) L—|
128 Kbps & V) £ 15 % BWMENBIRENEL L, 15% 5V E T, MADOELSAIICK L TRE
ATM BH—ERXR AR —D)—F 2% (FRF.8)PVC TOKRS 714V I S I—EIDEEL ©2
<ffroot>

ATMside(config)#

int atm1/0/0.1 point

ATMside(config-subif)#

pvc 1/100

ATMside(config-if-atm-vc)#

vbr-nrt 300 150 ?

<1-65535> Maximum Burst Size(MBS) 1in Cells
<cr>

ATMside(config-if-atm-vc)#

vbr-nrt 300 150

ATMside(config-if-atm-vc)#
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end

ATMside(config-if-atm-vc)#

tx-ring-limt 4

!I-—-- Tune down the transmit ring to push most queueing to the layer-3 queues, where our service f

BVCTF—T7IICVCHARRENZD L ZHERLET, showatmve AN REEITLET, BARK?
<#root>

ATMside#

show atm vc

vCcD / Peak Avg/Min Burst
Interface Name VPI VCI Type Encaps SC kbps kbps Cells Sts
1/0/0.1 1 1 100 PVC SNAP VBR 300 150

94

up

4. QoS H—ERA RV —ZERKLET, FTRTRRENTVWBRII—TR, JL—ZERD class
a. Voiceover IP (VoIP ) NTY RO U T AR Y TEERLE T,
<#root>

ATMside(config)#

cl ass-map voice

ATMside(config-cmap)#

match ip rtp ?

<2000-65535> Lower bound of UDP destination port

ATMside(config-cmap)#

match ip rtp 16384 ?

<0-16383> Range of UDP ports

ATMside(config-cmap)#

match ip rtp 16384 16383

I--- (Cisco IO0S H.323 devices use this UDP port range to transmit VoIP packets.

b. BEITFTIINTYRNDIZAIY TR ERLET, COHITIE, H.323 Fast Connect
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<{froot>

cl ass-map voi ce-signaling
mat ch access-group 103
!
access-list 103 pernmt tcp any eq 1720 any
access-list 103 pernmit tcp any any eq 1720

C. BRIDFVWERIS—IVTZERLT, BEIVTAIC QS TUIIVEEN)HTET, <0
W2TFIVT N7y MCBRPMFEHBRIEZRELET, TOMOKNT T 1Y UF class-de
<#troot>

policy-map exanpl e
class call-contro
bandw dt h percent 10
cl ass voice
priority 110
class cl ass-default
fair-queue

d. REZERELE I,
<{#froot>

ATMs1ide#

show pol i cy-map exanpl e

Policy Map example
Class call-control
bandwidth percent 10
Class voice
priority 110
Class class-default
fair-queue

5 RBT>7L—hEERLT QS H—EARII—ZBALET,

<{froot>

interface Virtual - Tenpl atel
bandwi dt h 150
ip address 1.1.1.1 255.255.255.0
service-policy output exanple
ppp multilink
ppp multilink fragment-delay 10
ppp multilink interleave

I--- You select a fragment size indirectly by specifying the maximum tolerable serialization dela

6. AMTPVC ICIREF T L—KERILFU Y PPP A7 EIIILZBERALET,
<#root>




ATMside(config)#

int atm1/0/0.1

ATMside(config-subif)#

pvc 1/100

ATMside(config-if-atm-vc)#

protocol ppp ?

Virtual-Template Virtual Template interface
dialer pvc is part of dialer profile

ATMside(config-if-atm-vc)#

protocol ppp Virtual -Tenplate 1

.ATMPVC O EZHEEL £,
<{#froot>

ATMs1ide#

show run int atm1/0/0.1

Building configuration...

Current configuration : 127 bytes
!

interface ATML/ 0/ 0.1 point-to-point
pvc 1/100

vbr-nrt 300 150

tx-ring-limt 4

protocol ppp Virtual - Tenpl atel

end

N—B23BEBNCRBRTIERA A E—T T4 AZERLET, 7L—LUL— IV RKRAZ K

<#froot>
ATMside#

show int virtual -access 1

Virtual-Accessl is up, line protocol is down
Hardware is Virtual Access interface
Internet address 1is 1.1.1.1/24
MTU 1500 bytes, BW 150 Kbit, DLY 100000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation PPP, Toopback not set
DTR is pulsed for 5 seconds on reset




LCP Listen, multilink Cl osed

Closed: LEXCP, BRIDGECP, IPCP, CCP, CDPCP, LLC2, BACP, IPV6CP

Bound to ATML/0/0.1 VCD: 1, VPI: 1, VC: 100
Cloned fromvirtual -tenmplate: 1

show & KU debug IV R

ATM I RRA > b

ATMIYV RARAVRNTEROOX Y REEFTL, LFIAEEICEBL TV L E2BERLET,
debugdN > RERITITBEIIC, Tdebug ANV ROEBELER. #SBLTILEEL,

« show ppp multilink : LFl I&, 2 DDREBT IR A EZ—T7 T4 AZ2FEALET, 1 2
PPP AT, £5 12k MLP /X2 RILAT T, show ppp multilink IY > RTHli 5 Z X7 L
£9,

<tfroot>
ATMs1ide#

show ppp mul tilink

Virtual - Access2, bundl e nane i s FRAMEsi de

I--- The bundle interface is assigned to VA 2.

Bundle up for 01:11:55
Bundle 1is Distributed
0 lost fragments, 0 reordered, O unassigned
0 discarded, 0 lost received, 1/255 load
Ox1E received sequence, OxA sent sequence
Member Tinks: 1 (max not set, min not set)
Virtual-Accessl, since 01:11:55, last rcvd seq 00001D 187 weight

!--- The PPP interface is assigned to VA 1.

« show interface virtual-access 1 : (RRET7 V2R 12X —T T 4 AN uplup DIRETH B &
ZHEL. AOINTYN A REHANTY SN WOV RZEBHLET,
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<tfroot>
ATMside#

show int virtual -access 1

Virtual-Accessl is up, line protocol 1is up
Hardware is Virtual Access interface
Internet address 1is 1.1.1.1/24
MTU 1500 bytes, BW 150 Kbit, DLY 100000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation PPP, Toopback not set
DTR is pulsed for 5 seconds on reset
LCP Open, multilink Open

Bound to ATML/0/0.1 VCD: 1, VPI: 1, VC: 100
Cloned fromvirtual -tenplate: 1

Last input 01:11:30, output never, output hang never
Last clearing of "show interface" counters 2wld
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: O
Queueing strategy: fifo
Output queue :0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate O bits/sec, 0 packets/sec
878 packets input, 13094 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, O throttles
0 input errors, 0 CRC, O frame, O overrun, 0 ignored, 0 abort
255073 packets output, 6624300 bytes, 0 underruns
0 output errors, 0 collisions, 0 interface resets
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions

« show policy-map int virtual-access 2 : QoS H—E A RU > —H MLPPP N> RIL 412 & —
TIAARAINAV RENRTVWBR CEZRALET,

<#root>
ATMs1ide#

show policy-map int virtual -access 2

Virtual-Access?2
Service-policy output: example

queue stats for all priority classes:
queue size 0, queue Timit 27
packets output 0, packet drops 0
tail/random drops 0, no buffer drops 0, other drops 0

Class-map: call-control (match-all)
0 packets, 0 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: access-group 103



queue size 0, queue Timit 3

packets output 0, packet drops 0

tail/random drops 0, no buffer drops 0, other drops 0
Bandwidth: 10%, kbps 15

Class-map: voice (match-all)
0 packets, 0 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: ip rtp 16384 16383
Priority: kbps 110, burst bytes 4470, b/w exceed drops: 0

Class-map: class-default (match-any)
0 packets, 0 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: any
queue size 0, queue Timit 5
packets output 0, packet drops 0
tail/random drops 0, no buffer drops 0, other drops 0
Fair-queue: per-flow queue 1imit 2

- debug ppp packet 3 KT debug atm packet : ChSOAN RTINTDA 2 X—T I A
AN uplup DIRETHD L &BERLET, L, IVRY—I2 RTping EFERTTE
FHA, CcOBD, RIZCRTEBY, ChSOOAN RTPPPF—TTS3A4 T &2F YT F
YTEEXT,

2wld: Vil LCP-FS: I ECHOREQ [Open] id 31 Ten 12 magic Ox52FE6F51
2wld: ATM1/0/0.1(0):

VCD:0x1 VPI:0x1 VCI:0x64 DM:0x0 SAP:FEFE CTL:03 Length:0x16
2wld: CFCO 210A 1F00 OCB1 2342 E300 0532 953F

2wld:

2wld: Vil LCP-FS: O ECHOREP [Open] id 31 len 12 magic O0xB12342E3

I--- This side received an Echo Request and responded with an outbound Echo Reply.

2wld: Vil LCP: O ECHOREQ [Open] id 32 Ten 12 magic OxB12342E3
2wld: ATM1/0/0.1(0):

VCD:0x1 VPI:0x1 VCI:0x64 DM:0x0 SAP:FEFE CTL:03 Length:0x16
2wld: CFCO 2109 2000 OCB1 2342 E300 049A A915

2wld: Vil LCP-FS: I ECHOREP [Open] id 32 Ten 12 magic Ox52FE6F51
2wld: Vil LCP-FS: Received id 32, sent id 32, line up

I--- This side transmitted an Echo Request and received an inbound Echo Reply.

JL—LVUL—I2VRKRAT B

JL—LVL—IVRARAINTROOAY Y REEFTL, LFIFERCEBLTVWS & 2R
LET, debug IV RERKITITHHNC, Tdebug ANV ROBERER, #5BLTLKEEV

o

« show ppp multilink : LFl I&, 2 DDREBT7 IR A EZ—T7 T4 AZ2FEALET, 1 2@
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PPP AT, £5 1 2l MLP /N> RJLAT T, show ppp multilink IY¥ > RTEHAEZXHIL
£7,

<{froot>
FRAMEside#

show ppp mul tilink

Virtual-Access?2,

bundl e nane is ATMsi de

Bundle up for 01:15:16
0 lost fragments, 0 reordered, O unassigned
0 discarded, 0 lost received, 1/255 Toad
0x19 received sequence, 0x4B sent sequence
Member Tinks: 1 (max not set, min not set)
Virtual-Accessl, since 01:15:16, Tast rcvd seq 000018 59464 weight

show policy-map interface virtual-access : QoS H—E R R —A MLPPP N> RIL 4~
R—TIAANAV RENTVWBD L ZBRALET,

<tfroot>
FRAMEside#

show policy-map int virtual -access 2

Virtual-Access?2
Service-policy output: example

Class-map: voice (match-all)
0 packets, 0 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: ip rtp 16384 16383
Weighted Fair Queueing
Strict Priority
Output Queue: Conversation 264
Bandwidth 110 (kbps) Burst 2750 (Bytes)
(pkts matched/bytes matched) 0/0
(total drops/bytes drops) 0/0

Class-map: class-default (match-any)
27 packets, 2578 bytes
5 minute offered rate 0 bps, drop rate 0 bps
Match: any
Weighted Fair Queueing
Flow Based Fair Queueing
Maximum Number of Hashed Queues 256
(total queued/total drops/no-buffer drops) 0/0/0



« debug frame packet # & U debug ppp packet : cNSOIN RTINTOA > X—T I
A AN uplup DIRETHBD L ZHRLET, L, TV RY—IT2 RTping FEITT
EFEEA

<#froot>
FRAMEside#

debug frame packet

Frame Relay packet debugging is on
FRAMEs1ide#
FRAMEs1ide#

ping 1.1.1.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 36/36/40 ms
FRAMEs1ide#

2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:
2wld: Serial3/0/1:

.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 28
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 28
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 28
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52
.1(o): dlci 20(0x441), NLPID Ox3CF(MULTILINK), datagramsize 52

PR RRRRRRRRR

F1—A2TH KV LFI

MLPPPoA & MLPPPoFR &, B4V S A B —T I A AF LR RET > TL—rH 5, RET
DEAAVR—TIA A% 2290-Z9L%9, 1 2EPPPUIDAB—TIAAT
VESIDEMPNRILAVE—=TIAAERY)ET, show ppp multilink I REFEHL
. BHBETHERIABENDA U ARA—TIAAZRELTET, CORFIXRNTR, NORILD
=Y 120VC DdhEYR—NTB=8. show ppp multilink DEAFERD/N> RIL X)XV U AR
NCRIRETIOECA AV ER—TIA AN 1 DETRTENET,

RRTIOERAAVE—TIAABUNMIE, EBPVCRXA A VB—TIAABRHT (R
—TJIAALBEERTSNATVET, ChSOKA U E—TIA AR, ASHOFI—A2T%
BHLET, 2L, BATNE QS H—EARIS—ICE2TEBERFI—( T EHYR—
RTEZDRE, NRILAVE—TIAAZRTHRET VLA AV E—TILANDHTT, TN
3 2DAE—TIAAILKE, FIFOF1—AVINBETT, RETVTL—KNIH—EX
RIS —BATDE, L—RRIROXYyE—SHKXRRLET,



cr7200(config)#interface virtual-template 1
cr7200(config)#service-policy output Gromit
Class Base Weighted Fair Queueing not supported on interface Virtual-Accessl

E D VTAR—RAEHR G HFHEHENF 1 —4 2T (CBWFQ)IE, MLPPPXY RILA2B—T T4 A
TOHRYR—REhTVWET,

CNESDXYE—DREEZRTEOTREROVELA. RIOXY —DF, Y—ERARID—
& PPPIRET7IVELA AV E—TIAATRYR—REhBVIEZBELTVET, 228D
XV tE—=2@F, MLP NN RIMREBT7 VA AV R—TIAACH—ERA RIS —FERAEIT
WBLZBIETRIENTI MLIPNYRIL AV E—TIAADF1—A2 T HEZRETS
(Z1&. show interface virtual-access., show queue virtual-access, show policy-map interface
virtual-access DX > R&EFERAL E T,

MLPPPoFRTIx, 7L—AUL—KRZ 74V 9> I—EVYJ(FRTS)ZWEA > RX—TIAATEHE
MICTRDHBENAHVYET, FRTSE VCF21 - ICBMELENET, 7200, 3600, KLY
26002 ) —ABEDNDTTZY N7 A—ALT, FRTSIEKXD2DONOIN> RTEREESNET,

s XA 242 B—T7 I 4 ATDframe-relay traffic-shaping
« map-class (EN>IT—E>Y AN RTERTHEE)

Cisco I0S O&#/N\—2 3> Tk, FRTS &L T MLPPoFR A"BRAE NIZZEIC, KDEBEXY
E-IHFRRENET,

"MLPoFR not configured properly on Link x Bundle y"

CHBEXYE—IHNRRENEZS, FRTSHAYEA D Z—T I ALCKREENTHY, RET
7L—=RMZ QoS H—EARUI—HFFMERhTVWR I ZBRBLTIKEETY, REZHER
2 Z1&. show running-config serial interface 21X 22 R & show running-config virtual-template 1
NREFALET, MLPPPOFR ASREEhd &, RICRTEBY, 1VB—TI( A F1—
AVTFENFTITIFIFOCEEENET, BEEOSVF1—TR. FFENTY M¥®O—7A
WEBAER—TIAA (M) OLSBFHE/NTY NFraBxh, BEEEOERVFI—TRTF
—RFLEEEBFENTY NBEDTZITX MUNT Y RAREBEIET,

<tfroot>

Router#

show int serial 6/0:0

Serial6/0:0 is up, line protocol is down
Hardware is Multichannel T1
MTU 1500 bytes, BW 64 Kbit, DLY 20000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation FRAME-RELAY, crc 16, Data non-inverted
Keepalive set (10 sec)



[

[

LMI enq sent 236, LMI stat recvd 0, LMI upd recvd 0, DTE LMI down

LMI enq recvd 353, LMI stat sent O, LMI upd sent O

LMI DLCI 1023 LMI type is CISCO frame relay DTE

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

Last clearing of "show interface" counters 00:39:22

Queueing strategy: dual fifo

Output queue: high size/max/dropped 0/256/0

high-priority queue

Output queue 0/128, 0 drops; input queue 0/75, O drops
low-priority queue

5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
353 packets input, 4628 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, O throttles
0 input errors, 0 CRC, O frame, 0 overrun, 0 ignored, 0 abort
353 packets output, 4628 bytes, 0 underruns
0 output errors, 0 collisions, O interface resets
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions
no alarm present
TimesTot(s) Used:12, subrate: 64Kb/s, transmit delay is 0 flags

LFIE 2 2OLAYDF21—A2 T &2FEALET, 1 2l MLPPP /N RIL LRILT, BELF
1—A>2T0%BR—KNL, €512 PVCLARILT, FIFOF21—A>2T70OHhEYR—NLET
o NRINAVE—TIAARRBEEOF1—2MIFLET, IXNTOMPNNTY MK, 7L —
LVVL—FEEATMLAYOHEIIZ, EF MLP /N RIWLERETIVEALAVICEEIhET,
LFIEX N U OON—RIDIT7 F1—OH A XE2E_XL, LEVE (TDERFK2) 2 TE
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« show ppp multilink AN > RZETL
£9, Mlostfragmentsy I X,
Mdiscardeds #7>&. Tlost
received) NV R TEANESZL T
WBEDZRAELET,

Virtual-Access4, bundle name is xyz
Bundle up for 03:56:11

2524 lost fragments, 3786 reordered,
0 unassigned

1262 discarded, 1262 lost received,
1/255 load

0x42EA1 received sequence, OxCF7
sent sequence

Member links: 1 (max not set, min
not set)

Virtual-Accessl, since

03:59:02, last rcvd seq 042EA0 400
weight

« debug ppp multi events ZE%ICL T
. TLostfragmenty Xvt&—>& T
Out of sync with peery Xv t&—>%
®LET,

*Mar 17 09:14:08.216: Vi4 MLP: Lost
fragment 3FED9 in 'dhartr2l' (all
Tinks have rcvd higher seq#)

*Mar 17 09:14:08.232: Vi4 MLP:
Received lost fragment seq 3FED9,
expecting 3FEDC in 'dhartr2l'

*Mar 17 09:14:08.232: Vi4 MLP: Out
of sync with peer, resyncing to last
rcvd seq# (03FED9)

*Mar 17 09:14:08.236: Vi4 MLP:
Unusual jump in seq number, from
03FEDC to O3FEDA
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+ RFC2364, PPP Over AAL5 (1998 £7 A )

« RFC1973. PPP in Frame Relay. 199646 A

« REC1717, PPPILAF VU2 7O J)L(MP), 19945118

« Frame Relay/ATM PVC Service Interworking Implementation Agreement FRF.8
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