
Redes de Nueva Generación 
Área de Ingeniería Telemática 

Ejemplo: Cisco Catayst 6500-E 
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Chasis 

http://www.cisco.com/c/en/us/products/switches/catalyst-6500-series-switches/index.html 

1Mpps x 64 Bytes/paquete = 512 Mbps 
1Mpps x 1518 Bytes/paquete = 12.1 Gbps 
100Mpps x 64 Bytes/paquete = 51.5 Gbps  
100Mpps x 1518 Bytes/paquete = 1.21 Tbps  
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Backplane 

•  Dos backplanes 
–  Inicialmente (1999) un bus a 32Gbps 
–  Y un crossbar (Switch Fabric Modules) de 256Gbps (hoy 

integrado en la tarjeta supervisora) 

•  Cada tarjeta tiene dos canales con la matriz de 
conmutación 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Supervisoras 
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Shared bus 

•  Interfaz de entrada logra acceso al bus 
•  Envía por él la trama a la supervisora (32Gbps) 
•  El resto de tarjetas copian el paquete al pasar por el bus 
•  La supervisora decide el reenvío del paquete 
•  Notifica a las tarjetas si deben enviarla o descartarla 
•  Soporta ráfagas 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Crossbar Switching Fabric 

•  Originalmente en módulo independiente; ahora en la propia 
supervisora 

•  Cada canal es a 8Gbps o 20Gbps (según otras tarjetas presentes) 
•  Con 2 canales en algunos slots es un máximo de 40Gbps por tarjeta 
•  Internamente la supervisora 720 tiene un speedup 3x (60Gbps) 
•  Diferentes modos de funcionamiento 

–  Sin crossbar, enviar paquete por bus a la supervisora (máx 15Mpps) 
–  Con crossbar, solo la cabecera se pasa a la supervisora por el bus, los 

datos por el crossbar (máx 30Mpps) 

10Mpps x 64 Bytes/paquete = 5.12 Gbps 
10Mpps x 1518 Bytes/paquete = 121 Gbps 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Line Cards 

•  Pueden contener un bus interno para conmutación local 
•  En tarjetas con conexión a 8Gbps al fabric tienen un bus interno 

a 16Gbps 
•  Si la tarjeta soporta Distributed Forwarding evita enviar el 

paquete por el chasis (nativamente o con módulo) 
•  El DF requiere no solo el forwarding básico (L2 y/o L3) sino 

también implementar las políticas de seguridad (ACLs) 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Line Cards 

•  Pueden contener dos buses internos (16Gbps cada uno) 
•  Paquetes de un bus al otro pasan por el fabric 
•  En esta arquitectura doble conexión al fabric 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Line Cards 

•  En esta arquitectura la comunicación interna entre 
dos bloques de puertos es por un bus local 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Line Cards 

•  Podemos encontrar sobresubscripción en la conexión al fabric 
•  Por ejemplo esta arquitectura tiene 40Gbps al fabric pero hay 

tarjetas con 8 puertos 10GE 
•  48Mpps con reenvío distribuido 

10Mpps x 64 Bytes/paquete = 5.12 Gbps 
10Mpps x 1518 Bytes/paquete = 121 Gbps 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Distributed Forwarding 

•  FIB 
–  Forwarding Information Base 
–  TCAM 

•  QoS y ACLs 
–  Búsquedas simultáneas a la búsqueda en la FIB 
–  De nuevo TCAMs 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Ejemplo: Centralizado 

•  Step 1.    The packet arrives at the port and is passed to the fabric ASIC. 
•  Step 2.    The fabric ASIC arbitrates for bus access and forwards the header 

(and not the data payload) over the bus to the supervisor. All line cards 
connected to the bus will see this header. 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Ejemplo: Centralizado 

•  Step 3.    The supervisor will forward the packet header to the Layer 2 
forwarding engine for a Layer 2 lookup. 

•  Step 4.    The Layer 2 forwarding engine then forwards the packet to the Layer 3 
engine for Layer 3 and 4 processing which includes NetFlow, QoS ACL, Security 
ACL and Layer 3 lookups. 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Ejemplo: Centralizado 

•  Step 5.    The PFC will combine the results of the multiple lookups and pass the 
results of the process back to the central supervisor. 

•  Step 6.    The supervisor will forward the result of this lookup back over the 
results bus to all connected line cards. 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Ejemplo: Centralizado 

•  Step 7.    Once the source line card sees the result, it will send the packet data 
over the switch fabric to the destination line card. 

•  Step 8.    The destination line card will receive the packet and forward the data 
out the destination port. 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Ejemplo: Distribuido 

•  Step 1.    The packet arrives at the port and is passed to the fabric ASIC. 
•  Step 2.    The fabric ASIC forwards the packet headers are sent to the local 

DFC. 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Ejemplo: Distribuido 

•  Step 3.    The DFC will perform a forwarding lookup, along with a lookup into the 
QoS and Security ACLs to determine if any QoS or security policies need to be 
applied to the packet. The results of the lookup are passed back to the fabric 
ASIC. 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Ejemplo: Distribuido 

•  Step 4.    The fabric ASIC will forward the packet data over the switch fabric to 
the destination port. 

•  Step 5.    The destination line card will receive the packet and forward the data 
out the destination port. 

http://www.cisco.com/c/en/us/products/collateral/switches/catalyst-6500-series-switches/prod_white_paper0900aecd80673385.html 
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Virtual Switching System (VSS) 

•  Desde 2008 
•  Soportado solo por ciertas tarjetas supervisoras 
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Virtual Switch Link (VSL) 

•  Lleva tráfico normal y tráfico de control del VSL 
•  Las tramas del VSL llevan una cabecera adicional 

(32 bytes) tras el preámbulo 

http://www.cisco.com/c/dam/en/us/products/collateral/interfaces-modules/network-modules/white_paper_c11_429338.pdf 
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Virtual Switching System (VSS) 

100Mpps x 64 Bytes/paquete = 51.5 Gbps  
100Mpps x 1518 Bytes/paquete = 1.21 Tbps  

2014: Tabla de rutas BGP excede las 
500k entradas 
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Supervisor Engine 32 

•  No se vende desde 2012 (soporte hasta 2017) 
•  32Gbps Shared Bus 
•  Hasta 15 Mpps IPv4 

http://www.cisco.com/c/en/us/products/collateral/interfaces-modules/catalyst-6500-supervisor-engine-32/product_data_sheet0900aecd801c5cab.html 

10Mpps x 64 Bytes/paquete = 5.1 Gbps  
10Mpps x 1518 Bytes/paquete = 121 Gbps  
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Supervisor Engine 32 vs 720 

Tx 1pNqMt = 1 cola de prioridad estricta, N 
colas normales con M umbrales de WRED 
Rx {1p}NqMt = {1 cola de prioridad estricta,} 
N colas normales con M umbrales de drop-tail 
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Supervisor Engine 32 
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Supervisor Engine 32 
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Cisco Catalyst 6800 

•  Evolución del 6500 y 6700 
•  Varias opciones en cuestión de número de slots 
•  También opción compacta 
 

Catalyst 6800ia 
Catalyst 6807-XL 
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Supervisoras 6T y 6T-XL 

•  Integran un crossbar switch fabric a 6Tbps 

http://www.cisco.com/c/en/us/products/collateral/interfaces-modules/catalyst-6800-series-supervisor-engine-6t/datasheet-c78-736408.html 
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Supervisoras 6T y 6T-XL 

http://www.cisco.com/c/en/us/products/collateral/interfaces-modules/catalyst-6800-series-supervisor-engine-6t/datasheet-c78-736408.html 
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Supervisoras 6T y 6T-XL 

Tx 1pNqMt = 1 cola de prioridad estricta, N 
colas normales con M umbrales de WRED 
Rx {1p}NqMt = {1 cola de prioridad estricta,} 
N colas normales con M umbrales de drop-tail 

http://www.cisco.com/c/en/us/products/collateral/interfaces-modules/catalyst-6800-series-supervisor-engine-6t/datasheet-c78-736408.html 
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Módulos 1GE 
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Módulos 10GE 

OneX Converter Module 10GBASE SFP+ Module 10GBASE X2 and Xenpak Modules 
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Módulos 40GE 

40GBASE-LR4 CFP Module 
FourX converter Module con 
4 puertos 10GBASE (SFP+) 
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Application Control Engine Module 
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Application Control Engine Module 
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Application Control Engine Module 
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Application Control Engine Module 
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Application Control Engine Module 
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Anomaly Guard Module 
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Wireless Services Module 2 
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Wireless Services Module 2 

CAPWAP = Control And Provisioning of Wireless Access Points (RFC 5415) 
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Firewall Services Module 
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Firewall Services Module 
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Firewall Services Module 
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Firewall Services Module 
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Firewall Services Module 



Redes de Nueva Generación 
Área de Ingeniería Telemática 

Ejemplo: HPE 5400 zl 
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Chassis 

•  6 ó 12 slots 

http://h20195.www2.hp.com/v2/GetDocument.aspx?docname=4AA2-6511ENW 
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QoS 
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Conectividad 
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Resiliency and high availability 
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L2 switching 
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L3 
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