LANE, CES e PVCs VBR PVCs em tuneis de VP
moldados
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Introduction

Este documento mostra uma configuragdo de exemplo de LAN emulation (LANE), circuit
emulation service (CES) e variable bit rate (VBR) Permanent Virtual Connections (PVCs) em
tuneis de caminho virtual moldado (VP). Na configuragao mostrada neste documento, LANE, CES
e PVCs de taxa de bits variavel ndo em tempo real (VBR-nrt) sdo transportados através da WAN.
Esses exemplos usam tuneis VP moldados para garantir a conformidade com os contratos de
trafego. Ao usar tuneis VP moldados com paréametros de trafego idénticos ao provedor de
servicos, a rede ATM do provedor de servigos nao deve descartar nenhuma célula.

O tunel VP deve ser da categoria de servigo de taxa de bits constante (CBR - Constant Bit Rate)
para ser modelado: € o unico tunel modelado que a Cisco suporta atualmente. Vocé deve ter trés
tuneis VP porque a LANE usa conexdes virtuais comutadas (SVCs) de taxa de bits ndo
especificada (UBR), o CES usa PVCs CBR, vocé tem um PVC VBR e vocé esta usando tuneis
VP moldados. Vocé tem um para cada categoria de servico: Canais virtuais (VCs) CBR e VCs
UBR. Vocé poderia ter usado um tunel usando tuneis VP hierarquicos.

Prerequisites

Requirements

Os leitores deste documento devem estar cientes destes tépicos:

. LANERecomendacoes de projeto LANEConfigurando LANE
. CESlIntroducao aos servicos de simulacao de circuitoConfigurando servicos de emulacdo de
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circuito

- VBREnNntendendo a categoria de servico de tempo real da taxa de bits variavel (VBR-rt) para
ATM VCsEntendendo a categoria de servico de VBR-nrt e modelagem de trafego para ATM
VCs

- Tuneis de VPConfigurando tuneis e switching de VP

Componentes Utilizados

As informacgdes neste documento sao baseadas nestas versdes de software e hardware:

. Cisco 10S® Software Release 11.3(0.8)TWA4 ASP ou posterior para o LightStream 1010
(LS1010)
- Qualquer versao do Cisco 8540-MSR
The information in this document was created from the devices in a specific lab environment. All of

the devices used in this document started with a cleared (default) configuration. If your network is
live, make sure that you understand the potential impact of any command.

Conventions

Para obter mais informacgdes sobre convengdes de documento, consulte as Convencdes de dicas
técnicas Cisco.

Hipoteses

O exemplo mostrado neste documento presume estes fatos:

- Os tuneis modelados devem ser da categoria de servigco CBR, portanto este exemplo tem um
tunel VP CBR que s6 pode conter VCs CBR. E usado para PVCs CES CBR (rotulados como
VPI1 no diagrama de rede). Observe que o numero VPI (Virtual Path Identifier, identificador
de caminho virtual) é significativo localmente na porta do switch, portanto, vocé pode ter o
mesmo numero VPI no mesmo switch, mas duas portas de switch diferentes.

- Como os tuneis VP modelados ndo podem transportar simultaneamente VCs de varias
categorias de servico, o primeiro tunel VP usado para VCs CBR né&o pode ser usado para
VCs UBR LANE ou PVC VBR-nrt. Vocé deve criar outro tunel VP para LANE (que usa VCs
de categoria de servigo UBR). Portanto, o segundo tunel VP (rotulado como VPI2 no
diagrama de rede) € um tunel VP em forma de CBR através do qual somente VCs UBR sao
permitidos.

- Um terceiro tunel de VP modelado transporta o PVC VBR-nrt (rotulado como VPI3 no
diagrama de rede).

- Vocé precisa comprar trés VPs CBR do provedor de servicos.

- Parte-se do pressuposto de que os trés VPs CBR tém uma taxa de pico de célula (PCR -
Peak Cell Rate) de 10 Mbps e uma tolerancia de variagao de retardo de célula (CDVT - Cell
Delay Variation Tolence) de 500 células. Observe que a soma dos PCRs de todos os tuneis
VP definidos na mesma interface fisica deve ser menor que 95% da taxa de linha da interface
fisica (supondo que somente tuneis VP estejam configurados na interface fisica).

- Para 0 PVC VBR, a taxa de célula sustentada (SCR) do PVC deve ser menor que 95% do
PCR do tunel VP em forma de CBR. Em outras palavras, o PVC SCR deve ser menor que 9,5
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Mbps para o VBR-nrt. Se houver varios PVCs VBR passando pelo tunel CBR, a soma dos
SCRs de todos os PVCs VBR deve ser menor que 95% do PCR do tunel VP moldado. Os 5%
restantes sao reservados para sinalizagao e outros protocolos obrigatorios.

- O dispositivo 5500-asp-f € para switching VP. O provedor de servicos normalmente executa
essa fungao.

- 0s servigos LANE sao definidos em 8540-MSR; Os LAN Emulation Clients (LECs) s&o
definidos em 8540-MSR e 5500-asp-e.Observagao: neste exemplo, os servigcos LANE séo
colocados no switch ATM para simplificar. Esse nao €, no entanto, o local ideal para os
servigos LANE. O melhor lugar para um Servidor de Emulagado LAN (LES - LAN Emulation
Server) ou servidor de broadcast e desconhecido (BUS - Broadcom Server) € no mdédulo
LANE de um Catalyst 5500. O local ideal para um LEC é um roteador da série Cisco 7500.

- As duas centrais telefénicas privadas (PBXs) no diagrama usam um circuito CES CBR. Para
obter detalhes sobre como configurar a emulagao de circuito, consulte Configuracao de
Servicos de Emulacéo de Circuito.

Configurar

Nesta sec¢do, vocé encontrara informagdes para configurar os recursos descritos neste
documento.

Observagao: para encontrar informagdes adicionais sobre os comandos usados neste
documento, use a ferramenta Command Lookup Tool (somente clientes registrados).

Diagrama de Rede

Clique nos switches neste diagrama para ver as configuragdes de exemplo:

hhlb-asp-e hhld-asp-f 8540-MSRE

_CBR 10/ ATM 4f0H AT 4 ioio CER 1/
ﬁTM 11!0!1 T ATM 2A 0 2-’11‘0
S WPl =

VPI2 = 5 VPI2 = '.f )
Configuracoes

VPlz=7 VPl3=7

Este documento utiliza as seguintes configuracoes:
- 5500-asp-e
- 5500-asp-f
- 8540-MSR

Exemplo de configuragdo 5500-asp-e

5500-asp-e
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5500- asp- e# show running-config

Bui | di ng configuration..
Current configuration
!
version 11.3

no service pad
service timestanps debug dateti ne nsec
service timestanps | og uptine

no service password-encryption

!

host nane 5500- asp-e

!

boot system flash sl ot0: LS1010-wp-ne. 120- 3c. W5. 9. bi n
!

ip host-routing

!
atm connection-traffic-table-row index 63997 vbr-nrt pcr
20480 scrl0 9000 mbs 100
atm connection-traffic-table-row index 64000 cbr pcr
10240 cdvt 500
atm lecs-address-default
47.0091.8100.0000.0090.2144.8401.0090.2144.8405.00 1
at m addr ess
47.0091. 8100. 0000. 0050. 537e. 1401. 0050. 537e. 1401. 00
atmrouter pnn

no aesa enbedded- nunmber |eft-justified

node 1 | evel 56 |owest

redistribute atmstatic

!

!

!

interface CBR10/0/0

no ip address

ces circuit 0 circuit-name test

ces pvc 0 interface ATM11/0/1.6 vpi 6 veci 100

1

interface ATM11/0/1

no atm signaling enable

no ip address

atm pvp 5 shaped rx-cttr 64000 tx-cttr 64000

atm pvp 6 shaped rx-cttr 64000 tx-cttr 64000

atm pvp 7 shaped rx-cttr 64000 tx-cttr 64000

1

interface ATM11/0/1.5 point-to-point

atm cac service-category cbr deny

atm cac service-category ubr permit

1

interface ATM11/0/1.6 point-to-point

interface ATM11/0/1.7 point-to-point
atm cac service-category cbr deny
atm cac service-category vbr-nrt permit
atm pvce 7 100 rx-cttr 63997 tx-cttr 63997 interface
ATM10/1/0 0 100
!
interface ATML1/0/2
no i p address
!
interface ATML1/0/3

no i p address
!




nterface ATML1/1/0
no i p address

nterface ATML1/1/1
no i p address

nterface ATML1/ 1/2
no i p address

nterface ATML1/ 1/ 3
no i p address

nterface ATML3/0/0
no i p address
at m naxvp- nunber 0

!
interface ATM13/0/0.1 multipoint
ip address 100.100.100.2 255.255.255.0
lane client ethernet test
!
interface Ethernet13/0/0
no i p address
!
no ip classless
| oggi ng buffered 16000 debuggi ng
!
line con O
line aux 0
line vty 0 4
| ogin
!
end

Descricao dos recursos

Vocé pode usar os comandos show nesta segao para verificar os recursos de configuragao no
dispositivo. A Output Interpreter Tool (somente clientes registrados) oferece suporte a
determinados comandos show, o que permite exibir uma analise da saida do comando show.

Observagao: vocé pode usar comandos show adicionais para verificar a configuragéo; nem todos
estdo incluidos neste documento.

Para garantir que todos os VCs LANE atravessem o tunel VP correto (em outras palavras, para
impedir que a sinalizagao seja iniciada através da interface principal), a sinalizagao € desativada
na interface atm11/0/1 usando o comando no atm signaling enable. A mesma operacgao foi
executada no 8540-MSR.

Para ver quais VCs estao passando pelo tunel VP com um VPI de 7, emita 0 comando show atm
vc interface interface-number.

5500- asp- e# show atm vc interface atmll/0/1.7

Interface VPI VCl Type X-Interface X-VPI X-VCl Encap Status

ATML1/0/1.7 7 3 PvC ATML3/ 0/ 0 0 181 SNAP  UP
ATML1/0/1.7 7 4 PvC ATML3/ 0/ 0 0 182 SNAP  UP
ATML1/0/1.7 7 5 PvC ATML3/ 0/ 0 0 180 QSAAL UP
ATML1/0/1.7 7 16 PvC ATML3/ 0/ 0 0 179 I LM uP
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ATML1/ O/ 1.7 7 18 pPvC ATML3/ 0/ 0 0 183 PNNI uP
ATML1/0O/1.7 7 100 pPvC ATMLO/ 1/ 0 0 100 uP

5500- asp- e# show atm interface resource atmll1l/0/1.7

Resour ce Managenent configuration:
Service Categories supported: vbr-art
Link Distance: 0 kil oneters
Best effort connection Iimt: disabled O nmax connections
Max traffic parameters by service (rate in Kbps, tolerance in cell-tinmes):
Peak-cell -rate RX: none vbr,
Peak-cell -rate TX: none vbr,
Sust ai ned-cel |l -rate: none vbr RX, none vbr TX
M nimumcell-rate RX
Mnimumcell-rate TX
CDVT RX: none vbr,
CDVT TX: none vbr,
MBS: none vbr RX, none vbr TX
Resource Management state:
Available bit rates (in Kbps):
0 cbr RX, 0 cbr TX, 613 vbr RX, 613 vbr TX,
0 abr RX, 0 abr TX, 0 ubr RX, O ubr TX
Al |l ocated bit rates:
0 cbr RX, 0 cbr TX, 9114 vbr RX, 9114 vbr TX,
0 abr RX, 0 abr TX, 0 ubr RX, O ubr TX

5500- asp- e# show atm interface resource atmll/0/1

Resour ce Managenent configuration:
Service C asses:
Service Category map: cl cbr, c2 vbr-rt, ¢3 vbr-nrt, c4 abr, c5 ubr
Scheduling: RS c1 WRR ¢2, WRR c3, WRR c4, WRR c5
WRR Weight: 8 c2, 1 ¢3, 1 c4, 1 c5
Paci ng: di sabl ed 0 Kbps rate configured, 0 Kbps rate installed
Servi ce Categories supported: cbr,vbr-rt,vbr-nrt,abr, ubr
Link Distance: 0 kil oneters
Control |l ed Link sharing:
Max aggregat e guaranteed services: none RX, none TX
Max bandw dt h: none cbr RX, none cbr TX, none vbr RX, none vbr TX,
none abr RX, none abr TX, none ubr RX, none ubr TX
M n bandw dt h: none cbr RX, none cbr TX, none vbr RX, none vbr TX,
none abr RX, none abr TX, none ubr RX, none ubr TX
Best effort connection |imt: disabled O nmax connections
Max traffic parameters by service (rate in Kbps, tolerance in cell-tinmes):
Peak-cell -rate RX: none cbr, none vbr, none abr, none ubr
Peak-cell -rate TX: none cbr, none vbr, none abr, none ubr
Sust ai ned-cel |l -rate: none vbr RX, none vbr TX
M nimumcel l -rate RX: none abr, none ubr
M nimumcell-rate TX: none abr, none ubr
CDVT RX: none cbr, none vbr, none abr, none ubr
CDVT TX: none cbr, none vbr, none abr, none ubr
MBS: none vbr RX, none vbr TX

Resource Management state:
Available bit rates (in Kbps):
117023 cbr RX, 117023 cbr TX, 117023 vbr RX, 117023 vbr TX
117023 abr RX, 117023 abr TX, 117023 ubr RX, 117023 ubr TX
Al |l ocated bit rates:
30720 cbr RX, 30720 cbr TX, 0 vbr RX, 0 vbr TX
0 abr RX, 0 abr TX, 0 ubr RX, O ubr TX
Best effort connections: 0 pvcs, 4 svcs

Exemplo de configuragdo 5500-asp-f




O switch esta configurado para switching VP.

5500-asp-f

5500- asp- f# show running-config

Bui | di ng configuration..
Current configuration

]
version 11.3

no service padservice tinestanps debug uptinme
service timestanps | og uptine

no service password-encryption

]

host nane 5500- asp- f

]
]
!
atm connection-traffic-table-row index 63997 vbr-nrt pcr
20480 scrl0 9000 mbs 100
atm connection-traffic-table-row index 64000 cbr pcr
10240 cdvt 500
at m addr ess
47.0091. 8100. 0000. 0050. 5308. 2401. 0050. 5308. 2401. 00
atmrouter pnn

no aesa enbedded- nunber |eft-justified

node 1 Il evel 56 | owest

redistribute atmstatic

]
]
!
interface ATML1/0/0

no i p address

]

interface ATM11/0/1

no ip address

atm pvp 5 interface ATM11/0/0 10

atm pvp 6 rx-cttr 64000 tx-cttr 64000 interface
ATM11/0/0 6 rx-cttr 64000 tx-cttr 64000

atm pvp 7 rx-cttr 63997 tx-cttr 63997 interface
ATM11/0/0 7 rx-cttr 63997 tx-cttr 63997

]
interface ATML3/0/0

no i p address

at m maxvp- nunber 0

]

interface Ethernet13/0/0

no i p address

]

ip classless

!
!
line con 0O
line aux 0O
line vty 0 4

l ogin

!
end

Exibicdo de recursos




Para verificar se o VP esta operacional, emita o comando show atm vp:

5500- asp-f# show atm vp

Interface VPI Type X-Interface X- VPI St at us
ATML1/0/0 6 PVP ATML1/ 0/ 1 6 uP
ATML1/0/0 7 PVP ATML1/ 0/ 1 7 uP
ATML1/0/0 10 PVP ATML1/ 0/ 1 5 uP
ATML1/ 0/ 1 5 PVP ATML1/0/0 10 uP
ATML1/ 0/ 1 6 PVP ATML1/0/0 6 uP
ATML1/ 0/ 1 7 PVP ATML1/0/0 7 uP

Exemplo de configuracdo 8540-MSR

8540-MSR

8540- MSR# show running-config

Bui | di ng configuration...
Current configuration:

|

version 12.0

no service pad

service tinestanps debug uptine
service tinestanps |og uptine
no service password-encryption
|

host name 8540- MSR
|

| oggi ng buffered 4096 debuggi ng
]
r edundancy

nmai n- cpu

sync config startup

sync config running
facility-alarmcore-tenperature nmajor 53
facility-alarmcore-tenperature ninor 45
i p subnet-zero
]
atm connection-traffic-table-row index 63997 vbr-nrt pcr
20480 scrl0 9000 mbs 100
atm connection-traffic-table-row index 63998 cbr pcr
10000
atm connection-traffic-table-row index 63999 cbr pcr
10240 cdvt 500
atm lecs-address-default
47.0091.8100.0000.0090.2144.8401.0090.2144.8405.00 1
at m addr ess
47.0091. 8100. 0000. 0090. 2144. 8401. 0090. 2144. 8401. 00
atmrouter pnni

no aesa enbedded- nunber |eft-justified

node 1 level 56 | owest

redistribute atmstatic
]
]
lane database PVP

name test server-atm-address
47.009181000000009021448401.009021448403.01
]
]
interface CBR1/0/0




no ip address

no ip directed-broadcast

shutdown

ces circuit 0 circuit-name test

ces pvc 0 interface ATM2/1/0.6 vpi 6 vci 100
!

interface ATM2/1/0

no atm signaling enable

no ip address

no ip directed-broadcast

atm pvp 6 shaped rx-cttr 63999 tx-cttr 63999
atm pvp 7 shaped rx-cttr 63999 tx-cttr 63999
atm pvp 10 shaped rx-cttr 63999 tx-cttr 63999
!

interface ATM2/1/0.6 point-to-point

no ip directed-broadcast

!

interface ATM2/1/0.7 point-to-point

no ip directed-broadcast

atm cac service-category cbr deny

atm cac service-category vbr-nrt permit

atm pvc 7 100 rx-cttr 63997 tx-cttr 63997 interface
ATM1/1/0 0 100

interface ATM2/1/0.10 point-to-point
no ip directed-broadcast

atm cac service-category cbr deny
atm cac service-category ubr permit

nterface ATM2/1/1
no i p address
no ip directed-broadcast

nterface ATM2/1/2
no i p address
no ip directed-broadcast

nterface ATM2/1/3
no i p address

no ip directed-broadcast
!

interface ATMO

no ip address

no ip directed-broadcast

atm maxvp-number 0

lane config auto-config-atm-address
lane config database PVP

!

interface ATMO.1l multipoint

ip address 100.100.100.1 255.255.255.0
no ip directed-broadcast

lane server-bus ethernet test
lane client ethernet test

!

interface EthernetO

no i p address

no ip directed-broadcast

!

ip classless

!

!

line con O
transport input none

line aux O




line vty 0 4
|

end

Descricao dos recursos

Vocé pode usar os comandos show nesta segao para verificar os recursos de configuragao no
dispositivo.

8540- MSR# show atm interface resource atm2/1/0.7

Resour ce Managenent configuration:
Service Categories supported: vbr-nrt
Link Distance: 0 kil oneters
Best effort connection |imt: disabled O nmax connections
Max traffic paraneters by service (rate in Kbps, tolerance in cell-tines):
Peak-cell -rate RX: none vbr,
Peak-cell-rate TX: none vbr,
Sust ai ned-cel |l -rate: none vbr RX, none vbr TX
M nimumcell-rate RX
Mnimumcell-rate TX
CDVT RX: none vbr,
CDVT TX: none vbr,
MBS: none vbr RX, none vbr TX
Resource Management state:
Available bit rates (in Kbps):
0 cbr RX, 0 cbr TX, 613 vbr RX, 613 vbr TX,
0 abr RX, 0 abr TX, 0 ubr RX, O ubr TX
Allocated bit rates:
0 cbr RX, O cbr TX, 9114 vbr RX, 9114 vbr TX,
0 abr RX, 0 abr TX, 0 ubr RX, O ubr TX

8540- MSR# show atm interface resource atm2/1/0

Resour ce Management configuration:
Service O asses:
Service Category map: c2 chbr, c2 vbr-rt, ¢3 vbr-nrt, c4 abr, c5 ubr
Scheduling: RS cl1 WRR c2, WRR c3, WRR c4, WRR c5
WRR Weight: 8 c2, 1 ¢3, 1 c4, 1 c5
Paci ng: di sabl ed 0 Kbps rate configured, O Kbps rate installed
Servi ce Categories supported: cbr,vbr-rt,vbr-nrt, abr, ubr
Link Distance: 0 kil oneters
Control |l ed Link sharing:
Max aggregat e guaranteed services: none RX, none TX
Max bandw dt h: none cbr RX, none cbr TX, none vbr RX, none vbr TX,
none abr RX, none abr TX, none ubr RX, none ubr TX
M n bandw dt h: none cbr RX, none cbr TX, none vbr RX, none vbr TX,
none abr RX, none abr TX, none ubr RX, none ubr TX
Best effort connection |imt: disabled O nmax connections
Max traffic paranmeters by service (rate in Kbps, tolerance in cell-tines):
Peak-cell -rate RX: none cbr, none vbr, none abr, none ubr
Peak-cell-rate TX: none cbr, none vbr, none abr, none ubr
Sust ai ned-cel |l -rate: none vbr RX, none vbr TX
M nimumcell -rate RX: none abr, none ubr
M nimumcell-rate TX. none abr, none ubr
CDVT RX: none cbr, none vbr, none abr, none ubr
CDVT TX: none cbr, none vbr, none abr, none ubr
MBS: none vbr RX, none vbr TX

Resource Management state:
Available bit rates (in Kbps):



117023 cbr RX, 117023 cbr TX, 117023 vbr RX, 117023 vbr TX,
117023 abr RX, 117023 abr TX, 117023 ubr RX, 117023 ubr TX

Allocated bit rates:

30720 cbr RX, 30720 cbr TX, 0 vbr RX, 0 vbr TX,

0 abr RX, 0 abr TX, 0 ubr RX, 0 ubr TX
Best effort connections: 0 pvcs, 0 svcs

8540- MSR# show atm interface resource atm2/1/0.6
Resour ce Managenent configuration:

Service Categories supported: cbr
Link Distance: 0 kil onmeters

Best effort connection limt: disabled O max connections
Max traffic parameters by service (rate in Kbps, tolerance in cell-tinmes):

Peak-cell -rate RX: none cbr,
Peak-cell -rate TX: none cbr,
M nimumcell-rate RX
Mnimumcell-rate TX

CDVT RX: none cbr,

CDVT TX: none cbr,

Resource Management state:
Available bit rates (in Kbps):
9727 cbr RX, 9727 cbr TX, 0 vbr RX, 0 vbr TX
0 abr RX, 0 abr TX, 0 ubr RX, O ubr TX
Allocated bit rates:
1741 cbr RX, 1741 cbr TX, 0 vbr RX, 0 vbr TX
0 abr RX, 0 abr TX, 0 ubr RX, O ubr TX

8540- MSR# show atm interface resource atm2/1/0.7
Resour ce Managenent configuration:

Service Categories supported: vbr-art
Link Distance: 0 kil onmeters

Best effort connection limt: disabled O max connections
Max traffic parameters by service (rate in Kbps, tolerance in cell-tinmes):

Peak-cell -rate RX: none vbr,

Peak-cell -rate TX: none vbr,

Sust ai ned-cel |l -rate: none vbr RX, none vbr TX
M nimumcell-rate RX

Mnimmcell-rate TX

CDVT RX: none vbr,

CDVT TX: none vbr,

MBS: none vbr RX, none vbr TX

Resource Management state:
Available bit rates (in Kbps):
0 cbr RX, 0 cbr TX, 613 vbr RX, 613 vbr TX,
0 abr RX, 0 abr TX, 0 ubr RX, O ubr TX
Al |l ocated bit rates:
0 cbr RX, 0 cbr TX, 9114 vbr RX, 9114 vbr TX,
0 abr RX, 0 abr TX, 0 ubr RX, O ubr TX

8540- MSR# show atm interface resource atm2/1/0.10

Resour ce Managenent configuration:
Service Categories supported: ubr
Link Distance: 0 kil oneters
Best effort connection |limt: disabled O nax con
Max traffic parameters by service (rate in Kbps,
Peak-cell -rate RX: none ubr
Peak-cell-rate TX: none ubr
M nimumcell-rate RX: none ubr
M nimumcell-rate TX: none ubr

necti ons
tolerance in cell-tines):



CDVT RX: none ubr
CDVT TX: none ubr

Resour ce Managenent state:
Avail able bit rates (in Kbps):

0 cbr RX, O cbr TX, 0 vbr RX, O vbr TX

0 abr RX, 0 abr TX, 0 ubr RX, O ubr TX
Al |l ocated bit rates:

0 cbr RX, O cbr TX, 0 vbr RX, O vbr TX

0 abr RX, 0 abr TX, 0 ubr RX, O ubr TX

Troubleshoot

Atualmente, nao existem informacdes disponiveis especificas sobre Troubleshooting para esta
configuragao.

Informacoes Relacionadas

- Suporte a tecnologia de switching e tineis VP (caminho virtual)
- Suporte a tecnologia LANE (LAN Emulation)

- Suporte a tecnologia CES (Circuit Emulation Service)

- Suporte Técnico e Documentagéo - Cisco Systems
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