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Zeisel Tamas
Rendszermérndk
Cisco Magyarorszag

Mir6l lesz sz6?

Cat6500/7600 Supervisor

Switch Modul Architektuara
IPV4Csomagtovabbitas Hardware CEF
Uj WAN modulok (SPA és SIP)
Modularis 10S Cat6500/7600 platformon
ISR Router ujdonsagok

Uj LAN switchek
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Catalyst 6500 Supervisor ujdonsag

Supervisor 32
Supervisor 32 felépitése...

Classic BUS Connector Integrated PFC3B

Integrated MSFC2a
2 x USB Ports

512Mb DRAM
256Mb Flash

2Mb NVRAM

10/100/1000TX Port

8 x GE SFP Ports
Compact Flash Slot

Console Port

Catalyst 6500 Supervisor ujdonsag
Supervisor 32 Integralt MSFC2A

| - Integralt MSFC2a
‘| - Hasonl6 funkciok muint az MSFC2

- 256Mb default max 512MB DRAM
- 64MB Bootflash

- 2MB NVRAM

- Hibrid és Nativ 10S

- Native 10S L3 image
- Jévében HW NBAR upgrade

Cat6500 Update
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Catalyst 6500 Supervisor ujdonsag
Supervisor 32 Integralt PFC3B

- Itegralt PFC3B

- Upgradelheté PFC3BXL-re

- Azonos HW tulajdonsagok mint a
PFC3B a Sup720-on, de néhany
tulajdonsag nincs megvaldsitva

Catalyst 6500 Supervisor ujdonsag
Supervisor 32 Integralt PFC3B

IPV4 and IPV6 CEF
IPV6 Tunneling
IPV4 NAT/PAT in H/W

MPLS P/PE, VPN and TE

User Based Rate Limiting
H/W Based Classification
Multi-Path URPF
Bi-Directional PIM

GRE and IP in IP Tunneling
Supports 256K IPV4 routes
Supports 128K IPV6 routes
Ingress/Egress Policing

isco Systems, Inc. Al rights reserve



Catalyst 6500 Supervisor ujdonsag

Supervisor 32 Architektira

Also supports SPAN and MAC Table
Multicast Replication

Multicast 9
Expansion Table L
Replication

N
Runs L3 protocols a— Engine

MSFC2a Daugh{er Card

QoS TCAM
ACL TCAM
Counters

Netflow TCAM
Netflow Table

SP DRAM | SP Flash

Policy Feature Cand

QoS ACL’s
Runs L2 protocols
o0 Security ACL’s

©2005 Cisco Systems, Inc. Al rights reserved. U
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Catalyst 6500 Supervisor ujdonsag
Supervisor 32-10GE

Supervisor 32 10GE valtozatanak felépitése...

Integrated MSFC2a Classic BUS Connector

Integrated PFC3B

2 x USB Ports

10/100/1000TX Port

2 x10 GE Ports
Console Port Compact Flash Slot

Cat6500 Update
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Catalyst 6500 Supervisors

Supervisor 32-10GE Architektira

[ ] DBUS
[ 1 RBUS
F = | e EOBC

|
I Replication
MET Engine

MSFC2a Daughter Card FPGA MUX

[ | [
|

QoS TCAM
ACL TCAM

Netflow TCAM
Netflow Table
FIB TCAM

SP DRAM | SP Flash

Policy Feature Card

Cat6500 Update
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Supervisor 32
Linecard Compatibilitas

Sup32 az alabbi modulokat tamogatja...

Architecture ~ Supported?
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Catalyst 6500 Supervisor

Supervisor 32 6sszehasonlitas a régi Supervisorokhoz

Feature Supervisor 1A Supervisor 2 Supervisor 32
Backplane 32Gbps BUS 32Gbps BUS 32Gbps BUS
w/256Gb SFM
Default SP DRAM 128MB 128MB recently 256MB
upgraded to 256 MB
Default

SP DRAM Upgrade N/A 256MB/512MB 512MB
SP NVRAM 512KB 512KB 2MB
SP Bootflash 16MB 32MB 256MB
Removable Storage PCMCIA PCMCIA Compact Flash
USB Ports None None Yes
Uplink Ports 2 x GBIC 2 x GBIC 8 x SFP +1x

10/100/1000TX

Cat6500 Update
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Catalyst 6500 Supervisor
Supervisor 720 Policy Feature Card (PFC)

PFC3x Hardware Jellemz6k

IPV4 és IPV6 CEF Switching 256K-1M IPV4 Route 128K-500K IPV6 Route

IPV6 Tunneling Ingress/Egress Policing Port Access Control Lists
IPV4 NAT/PAT Hardware-ben | User Based Rate Limiting Multi-path URPF

GRE és IP in IP Tunnel (HW) Hardware alapu Classification | 4K ACL Label (3B/3BXL only)
WCCP V2 Bi-Directional PIM ACL szamlaldk (3B/3BXL only)

Cat6500 Update
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Catalyst 6500 Supervisors

Policy Feature Card (PFC) Architektira

Contains location of Contains IPV4, IPV6
flow in Netflow Table prefixes and MPLS
entries
Contains key packet
fields for flow Contains Layer 2
Layer 3 rewrite information
Collection of statistics Forwarding
for each active flow Engine Contains QoS ACL
entries (up to 32K)
ACL Counters
Contains Security ACL
entries (up to 32K)
Layer 2
Forwarding
Engine 64K CAM containing
learnt MAC addresses
v v v
ToDBUS  ToRBUS To EOBC

Cat6500 Update
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Catalyst 6500 Supervisor

Supervisor 720 Multilayer Switch Feature Card (MSFC)

Route Processor

o

- Bootflash 64Mb
Switch Processor =
Bootflash 64Mb . o — : _
G Route Processor
LSS ./+:%| Route Processor DRAM
. e = 512Mb
Switch Processor W :
R < e
; #eo] - Integralt MSFC3
Switch Processor DRAM S
512Mb R ! - 600Mhz CPU
- Tartalmazza mind a RP-t és SP-t

L - 512MB - 1GB DRAM
e - 64MB Bootflash
- - 2MB NVRAM
L - CatOS, Hybrid és 10S image
- IP Services Feature set *DEFAULT*




Catalyst 6500 Supervisor
Supervisor 720 Integralt Switch Fabric

- Integralt 720Gb/sec Switch Fabric

- Gondoskodik a linecardok backplane
kapcsolatarél

-18 Fabric csatlakozassal rendelkezik a
kartyahelyek kozott elosztva

- Minden Fabric csatlakozast 8Gb/sec
vagy 20Gb/sec

Cat6500 Update
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Catalyst 6500 Supervisor
Supervisor 720 Integralt Switch Fabric

Minden sasszi
szlotonként
2 fabric channellel
rendelkezik

Cat6500 Update
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Catalyst 6500 Supervisor

Supervisor 720 Integralt Switch Fabric

1 Slot1

Slot 2

Slot 3

Slot 4

Slot 5

] Slot6

1 Slot7

Slot 8

Slot 9

>
()

Slot 10

Slot 11

Slot 12

Cat6500 Update
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Slot 13

©2005 Cisco Systems, Inc. All rights reserved.

A 6513 kiilonbozik a
tobbi 6500 sasszé

Nem rendelkezik dual
fabric channel
kapcsolattal
szlotonként

Slot 1 - 8 csak single
fabric channel-lel
rendelkezik

Slot 9 - 13 dual fabric
channellel rendelkezik

Catalyst 6500 Supervisor
Supervisor 720 Architektira

6513

18
Csatl.
oszlik

13
felé

Also supports SPAN and MAC Table
Multicast Replication
Channels Hh . FOBC
min|
e B I\ Fabric
B BT Replication
: . Engiae
Switch Fabric

FWD Table

CPU Daughter Card

SP DRAM | SP Flast.,

Netflow TCAM
Netflow Table

Runs L3 protocols
Manages Control Plane

HBONE tabor 2005

Runs L2 protocols
Manages H/W

©2005 Cisco Systems, Inc. AllTights reserved.

FIB TCAM

QoS ACL’s

QoS TCAM
ACL TCAM




Catalyst 6500 Supervisors

PFC jellemzék 6sszehasonlitasa

Feature PFC2 PFC3A PFC3BXL
FIB TCAM 256K 256K 256K M
Adjacency Table 256K 1M 1M 1M
NetFlow Table 128K (32K) 128K (64K) 128K (115K) 256K (230K)
MAC Table 128K (32K) 64K (32K) 64K (32K) 64K (32K)
IPV6 Software 128K 128K 500K
Bidir PIM Software Hardware Hardware Hardware
Native MPLS No No Yes Yes
EoMPLS No No Yes Yes
VRF Lite No Yes Yes Yes
Software Hardware Hardware + QoS | Hardware + QoS
Tunnels Policies Policies
NAT Software Hardware Hardware + UDP | Hardware + UDP

Cat6500 Update
HBONE tabor 2005

Catalyst 6500 Supervisors

©2005 Cisco Systems, Inc. All rights reserved.

PFC jellemzdk 6sszehasonlitasa

Feature PFC2 PFC3A PFC3BXL
ACL TCAM 32K/4K 32K/4K 32K/4K 32K/4K
PACLs No Yes Yes Yes
ACE Counters No No Yes Yes
QoS TCAM 32K/4K 32K/4K 32K/4K 32K/4K
ACL Labels 512 512 512 4K
ACL LOUs 32 32 64 64
User-Based No Yes Yes Yes
Policing
Egress Policing No Yes Yes Yes
Unique No Yes Yes Yes
MAC/Interface

Yes - Singlepath | Yes (Multipath) | Yes (Multipath) | Yes (Multipath)
uRPF Check

Cat6500 Update
HBONE tabor 2005
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SWITCH MODUL ARCHITEKTURA

Classic Modul Architektura

DBUS

RBUS Pl: WS-X6416-GBIC

Classic Module

Port ASIC fizikai RBUS
csatlakozas, bl._lfferelés, és
queueing Classic Module

48x10/100

Pl: WS-X6148A-RJ-45

Cat6500 Update
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CEF256 Modul Architektura

Pl: WS-X6516-GBIC

8Gbps Fabric
Channel

CEF256

Fabric
h Module

Interface

Fabric interface
to interface with
fabric and bus

Replication
Engine

Replication engine for

local SPAN/multicast

replication Port ASIC for physical

connectivity, buffering,
and queueing

Cat6500 Update
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CEF256 Modul Architektura-DFC-vel

Layer 2/4 Engine for Pl: WS-X6516-GBIC WS-F6K-DFC-vel

L2 and ACL/QoS
lookups )
88bps Fabric Layer 3
Engine for
CEF256 FIB/Adj and
Layer 2/4 L3 Module NetFlow
Engine Engine with DFC LT

Fabric interface
to interface with

fabric and bus
Replication
Engine Port Port
ASIC ASIC

4xGE 4xGE

Port
ASIC

4xGE

Replication engine for

local SPAN/multicast

replication Port ASIC for physical

connectivity, buffering,
and queueing

Cat6500 Update
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CEF720 Modul Architektura

Pl: WS-X6748-SFP

interface with fabric
and bus, and for
multicast/SPAN

Transparent bus
interface

replication

Cat6500 Update
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] DBUS ]
20Gbps Fabric 20Gbps Fabric
Channel I I RBUS I I Channel
Complex A Complex B CEF720
Module
o B ; w/DFC3
MET Rep 0 Rep 0 MET
0 0
Po PO Po Po
12xGE  12xGE 12xGE  \ 12xGE
Fabric interface/
replication engine to Port ASIC for

physical
connectivity,
buffering, and

queueing

CEF720 Modul Architektura -DFC3-mal

20Gbps Fabric
Channel

Pl: WS-X6748-SFP WS-F6700-DFC3B-vel

20Gbps Fabric
Channel

Complex A

Fabric
Interface &
Replication =
Engine

Layer 2
Engine

|/
Port
ASIC

12xGE

Fabric interface/
replication engine to
interface with fabric

and bus, and for

multicast/SPAN
replication

Port | DFC3

L3/4

Complex B CEF720
. Module
Layer 2 el WIDFC3

Engine Interface &

Engine

Replication

Engine

12xGE

Layer3/4
Engine for
FIB/Adj, ACL,
QoS and
NetFlow
lookups

Cat6500 U

e
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Layer 2
Engine
for L2

lookups

12xGE 12XGE

Port ASIC for
physical
connectivity,
buffering, and
queueing
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IPv4 CSOMAG TOVABBITAS
(HARDWARE CEF)

Hardware alapu CEF Forwarding

+ Catalyst 6500 a software alapu Cisco Express
Forwarding (CEF) modelt valdsitja meg

* Supervisor 2/PFC2, Supervisor 32/PFC3,
Supervisor 720/ PFC3 a CEF hardware-ben valésitja
meg
 Cisco Express Forwarding (CEF): /_|/'\
Strukturalja és tomoriti routing tablat = FIB table N—
Boil down the ARP table = adjacency table ﬂ

- FIB tabla tartalmazza az IP prefixeket

* Adjacency tabla tartalmazza a next-hop / ‘ (L

informaciot

Cat6500 Update
HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved.
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CEF - FIB és Adjacency tabla

outbound interface
MAC rewrite string

Multiway Trie

Cat6500 Update
HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved

FIB tabla felépitése

Input — Output
Queue Queue l
. i

The Pipe The Pipe

Cat6500 Update

HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved
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CEF Miik6dése

CEF Lényege az adatstruktura

Routing Tabla =

| 10100 | | 1o1ooo| | 192500 | [ 192800 |

| | 541000 | /
| 10110 | | 101050| / \ 192.8.2.0
10111 |

| 541010 541040 | | 192820 | [192.82128]

=ARP cache

Cat6500 Update

HBONE tabor 2005 ©2 isco Systems, Inc. All rights reserved.

CEF Mlkodése

CEF Keresés

~o |

Cat6500 Update
HBONE tabor 2005 ©2005 Cisco
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CEF Miik6dése

CEF FIB tabla keresés

| 10100 | | 1o1ooo | | 192500 | [ 192800 |
| | 541000 | /
| 10110 | | 101050| / \ 192.8.2.0
10.1.1.1 | 541010 541040 | | 192820 | [192.82128]

ip route 54.10.4.0 255.255.255.0 10.1.1.1

Cat6500 Update
HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved

Topology Generated Switching
CEF

CEF Theory—Adjacency Types

As we are storing the adjacency
separately from the Forwarding
details, the adjacency table is not
limited to simple L2 encapsulation
data. We can include other types of
adjacencies.

| 10100 | [ 101000 |

| I load share: = This is for load sharing between parallel paths.

\ 10.1.1.0 H \ 10.10.5.0 ﬂ punt: = Packets to this destination cannot be CEF switched.
host-route: = The destination is on a directly connected network.
| cache: = Contains the mac header for the next hop towards this
destination
drop: = This destination is a null interface - drop this packet.
glean = This is a directly connected destination where no

ARP cache entry exist.

Drop this packet and start the process of completing
the fib entry for this destination.

incomplete: = There is a link error on the interface.

17



256 children

172.16.1.0

Cat6500 Update
HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved

Atlapolt Prefixek a FIB tablaban

Serial 0/0
point2point

Ethernet 1/2
2B2B.2B2B.2B2B

172.16.1.129
172.16.1.1

Cat6500 Update
HBONE tabor 2005
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The Adjacency Table

rout er#show arp

Addr ess Har dwar e Addr Type Interface
192.168.1.4 2B2B. 2B2B. 2B2B  ARPA  Ethernet 1/2
10.1.1.1 3C3C. 3C3C. 3C3C ARPA PCs 4/1

The ARP Cache and the

Adjacency Table are Serial 0/0
Directly Related POlnEZPoln;
. Ethernet 1/2
2B2B.2B2B.2B2B
+ The adjacency table doesn’t
contain any information about POS 4/1
networks; it only contains mmnd 3C3C.3C3C.3C3C

information about next hops

Cat6500 Update
HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved

Default Adjacencies and FIB Entries

|:| 10.1.1.0/32 Receive
@ 10.1.1.255/32 Receive
10.1.1.2
%_ 10.1.1.1/32 Receive
10.1.11 ] 10.1.1.0/24 (Glean)
=5 255.255.255.255/32 Receive
10.1.1.3

0.0.0.0/32 Receive
224.0.0.0/4 Drop
224.0.0.0/24 Receive

10.1.1.0/24

Cat6500 Update

HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved
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Glean Adjacencies

D ] 10.1.1.0/32 Receive
) 2] 10.1.1.255/32 Receive
10.1.1.2 10.1.1.1/32 Receive
@_ 10.1.1.0/24 Attached
10.1.1.1
10.1.1.0/24

ADJ
i% —_— Glean

Cat6500 Update
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Glean Adjacencies

|:| ; 10.1.1.0/32 Receive
a P 10.1.1.255/32 Receive
10.1.1.2 10.1.1.1/32 Receive
@_ 10.1.1.0/24 Attached
10.1.1.2/32 Attached
10.1.1.1
10.1.1.0/24
ADJ
Glean
\;

MAC Header

Cat6500 Update

HBONE tabor 2005 © 2005 Cisco Systems, Inc

20



Hardware alapu CEF Forwarding

« Control plane és data plane szétvalasztas
Forwarding tabla a control plane-en épiil fel
Tabla letoltédik a hardware-re data plane tovabbitashoz

- Hardware CEF:
FIB lookup destination prefix (longest-match) alapon

FIB “hit” visszadja az adjacency-t, ami tartalmazza a next-
hop informaciét

ACL, QoS, és NetFlow lookup parhzamosan térténik és
egyiitt adjak a végs6 eredményt

Cat6500 Update
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Hardware IPv4 Unicast Entries

[ IPv4 Lookup—10.1.1.1 |

10.1.1.100 Source IP
MASK (/32) Dest IP

Optional L4 ports
_ Unique ID
10.1.2.0 :
MASK (124) | : RW MACs, VLAN

v
Load-
RPF VLANS, )
— U —— NSl —>  Balancing

172.16.0.0

sk |

MASK (/0) Result Memory

Prefix Entries

FIB TCAM Adjacency Table

Cat6500 Update

HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved
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FIB TCAM és Adjacency-k

* A teljes FIB TCAM megoszlik
IPv4 unicast
IPv4 multicast
IPv6 unicast
MPLS

* Hardware adjacency tabla szintén osztott

+ Az aktualis adjacency tabla bejegyzés viszont mar
egyedi

Cat6500 Update

HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved

IPv4 Forwarding Summary Informacié

» Cisco IOS:

6509- neb#show m s cef sunmmary

show nls cef sunmmary Total routes: 8309
show nl's cef statistics | Pv4 unicast routes: 5948
show m's statistics I Pv4 Ml ticast routes: 2359
show m's cef hardware MPLS routes: 0

I Pv6 uni cast routes: 0
- C .
ataIVSt OsS: IPv6 nulticast routes: 0
show ni's cef EoM rout es: 0
show m's
6509- neb#

Cat6500 Update
HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved
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Hardware IPv4 Prefix bejegyzések

6509- neb#show nm s cef

Codes: decap - Decapsul ation, + - Push Label

I ndex Prefix Adj acency

64 127.0.0.51/32 receive + Cisco I0S:

65 127.0.0.0/ 32 recei ve

66 127. 255. 255. 255/ 32 recei ve show ni's cef
67 0.0.0.0/32 receive . Catalyst 0S:

68 255. 255. 255. 255/ 32 receive

75 10.10. 1. 1/ 32 recei ve show m's entry cef ip
76 10. 10. 1. 0/ 32 recei ve

77 10. 10. 1. 255/ 32 receive

78 10.10.1.2/32 G1/1, 0000. 0000. 0013
3200 224.0.0.0/ 24 recei ve

3201 10.10. 1.0/ 24 gl ean

3202 10. 100. 0. 0/ 24 G1/1, 0000. 0000. 0013
3203 10.100. 1. 0/ 24 G1/1, 0000. 0000. 0013
3204 10. 100. 2. 0/ 24 G1/1, 0000. 0000. 0013
3205 10. 100. 3.0/ 24 G1/1, 0000. 0000. 0013

Cat6500 Update
HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved

Részletes Hardware IPv4 Prefix és
Adjacency bejegyzések

+ Cisco 10S:
show m's cef <prefix> [detail]
show m's cef adjacency [entry <entry> [detail]]

+ Catalyst OS:

show m's entry cef ip <prefix/msk> [adjacency]

6509- neb#show m s cef 10.100.20.0 detail

<..?
M3222 ): E| 1FFF 0000 255 255.255.0
V(3222 ): 8| 10 0000 10.100.20.0 (A 98304

,P:1,D:0,mO0 ,B:0)

6509- neb#show nl s cef adjacency entry 98304

| ndex: 98304 smac: 000f. 2340. 5dc0, dnac: 0000. 0000. 0013
ntu: 1518, vlan: 1019, dindex: 0x0, |3rw.vld: 1
packets: 4203, bytes: 268992

6509- neb#

Cat6500 Update

HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved
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Longest-Match Hardware Prefix bejegyzés

keresése

* Cisco IOS: show ni's cef |ookup <ip_address> [detail]
6509- neb#show nm's cef 10.101.1.0
Codes: decap - Decapsul ation, + - Push Label
I ndex Prefix Adj acency

6509- neb#show m s cef | ookup 10.101.1.0

Codes: decap - Decapsul ation, + - Push Label

I ndex Prefix Adj acency
3203 10.101.0.0/16 G 2/ 12, 0007. b30a. 8bfc
6509- neb#

Cat6500 Update
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IPv4 CEF Load Sharing

* Up to 8 hardware load-sharing paths per
prefix

10.10.0.0/16
via Rtr-A

+ Use maxi num pat hs command in routing via Rtr-B

protocols to control number of LB paths
+ IPv4 CEF load-balancing is per-IP flow
* Per-packet load-balancing NOT supported

* Load-sharing based on Source and
Destination IP addresses by default

+ Configuration option supports inclusion of
L4 ports in the hash
(Ms ip cef load-sharing full)

10.10.0.0/16

* “Unique ID” in Supervisor 720 prevents
polarization (can be changed with i p cef
| oad-sharing al gorithmuniversal
command)

Cat6500 Update

HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved
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Hardware Load-Balancing Prefix bejegyzés

* show nm s cef
« show nml s cef | ookup

6509- neb#show m s cef | ookup 10.100.20.1

Codes: decap - Decapsul ation, + - Push Label

I ndex Prefix Adj acency

3222  10.100.20.0/ 24 G 1/1, 0000. 0000. 0013
G 1/ 2, 0000. 0000. 0014
G 2/1, 0000. 0373. e078
G 2/ 2, 0000. 0373. e079

6509- neb#

Cat6500 Update
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Load-Balancing utvalasztas vizsgalata

show nl s cef exact-route

6509- neb#show m s cef exact-route 10.77.17.8 10.100. 20. 199

Interface: G 1/1, Next Hop: 10.10.1.2, Vlan: 1019, Destination Mac: 0000.0000.0013

6509- neb#show m s cef exact-route 10.44.91.111 10. 100. 20. 199

Interface: G 2/2, Next Hop: 10.40.1.2, Vlan: 1018, Destination Mac: 0000.0373.e079

6509- neb#

Cat6500 Update
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Classic - Classic kdézponti Forwarding

Supervisor
Engine 32

Classic
Module B

Source B

Classic Destination (@)
—

—_

Module A

Blue VLAN
Red VLAN

Entire Packet —>

Packet Header -:-»

Cat6500 Update
HBONE tabor 2005

Reference: Classic to Classic

Centralized Forwarding

1. Unicast IPv4 packet received on Classic Module
A; entire packet is flooded on DBUS and all
devices, including the PFC on the supervisor
engine, receive it

2. PFC makes a forwarding decision for the packet

3. PFC floods forwarding decision result on RBUS

4. Egress port ASIC on Classic Module B is selected

to transmit the packet—all other devices on the
bus discard the packet

pd
HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved.
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CEF256 - CEF256 K6ézponti Forwarding

L3/4 Supervisor
Engine Engine 720
. - L | CRBUS
o LCDBUS
L2 Engine 720Gbps
8 itch SNEEE e
B0l | 2 o2
: Module B
DBUS
RBUS
= o Source B
aoric 5 CEF256 Destination
Inti.rface Module A 0
Blue VLAN b
LCDBUS Red VLAN —

LCRBUS

Entire Packet —>

Packet Header -:-»

Cat6500 Update
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Reference: CEF256 to CEF256

Centralized Forwarding

1. Unicast IPv4 packet received on CEF256 Module
A; entire packet is flooded on LCDBUS and fabric
interface receives it

2. Fabric interface floods just the packet header on
the DBUS; PFC receives packet header and makes
a forwarding decision for the packet

3. PFC floods forwarding decision result on RBUS
4. Fabric interface transmits packet across the fabric

5. CEF256 Module B receives the packet and
transmits the packet, and the result, on its
LCDBUS; the egress port ASIC is selected to
transmit the packet

Cat6500 Update
HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved.
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CEF720/DFC3 - CEF720/DFC3 Elosztott

Forwarding

CEF720
Module B
w/DFC3

Replication

Engine

o CEF720 Source B
Fabric Imerface @) £2 . M‘?v';’;::ecg Destination @)
Replication . € Blue VLAN  —>
Engine Red VLAN —

Entire Packet —>

Packet Header -:-»

Cat6500 Update
HBONE tabor 2005

Reference: CEF720/DFC3 to CEF720/DFC3

Distributed Forwarding

1. Unicast IPv4 packet received on CEF720
Module A; entire packet is forwarded to the
fabric interface

2. Fabric interface sends just the packet header
to the DFC; DFC makes a forwarding decision
for the packet

3. DFC returns the forwarding decision result to the
fabric interface

4. Fabric interface transmits packet across the fabric

5. CEF720 Module B receives the packet and
transmits the packet to the egress port ASIC

pd
HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved.
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UJ WAN MODULOK (SPA ES SIP)

Cisco 7600
SIP — SPA Interface Processor

7600-SIP-200 7600-SIP-400 7600-SIP-600

29



Cisco 7600 SPA Carrier kartya
7600-SIP-200 - 622M Carrier

Altalanos jellemzo: SIF1SPA

Performancia:

Forwarding & Queuing:

QoS tulajdonsagok:

Cisco 7600 SPA Carrier kartya
7600-SIP-400 - 2.5G Carrier

. : ~ SIP2 SPA
Altalanos jellemzé :

Performancia:

Forwarding & Queuing:

QoS Features:

© 2005 Cisco Systems, Inc. All rights reserved
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Cisco 7600 SPA Carrier Cards
7600-SIP-600 — 10G Carrier

Altalanos jellemzé :

Performancia:

Forwarding & Queuing:

Jellemzdk:

Cat6500 Update
HBONE tabor 2005

Cisco 7600 SPA attekintés
“Inter”-facing the Future

Ethernet

Clear Chan

SIP2 SPAs

Channelized

POS/DPT

Half Height SPA || Il Full Height SPA [}

Cat6500 Update

HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved
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SIP/SPA Solutions

POS/RPR, ATM & Channelized

0OC-3/STM-1 POS 2,4 SFP Single Height
0C-12/STM-4 POS 1,2,8 SFP Single Height
0C48/STM-16 POS/RPR 2,4 SFP Single Height
0C192/STM-64 1 XFP - SR,IR Single Height
POS/SRP/802.17 VSR, LR - fixed Double Height
T3/E3 ATM 2,4 Copper Single Height
0OC-3/STM-1 ATM 2,4 SFP Double Height
OC12/STM-4 ATM 1 SFP Double Height
0OC48/STM-16 ATM 1 SFP Double Height
Channelized T1/E1 8 Copper Single Height
Clear Channel T3/E3 2,4 Copper Single Height
Channelized T3 2,4 Copper Single Height
Channelized OC-3/STM-1 1 SFP Single Height

Cat6500 Update

HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved

SIP/SPA Solutions -Ethernet

FE 4,8 TX, FX Single Height
GE 1,2,5,8 SFP Single Height
GE 10 SFP Double Height
1GE/RPR 4 XFP Single Height
10GE 1 XFP Single Height
10GE/RPR 1 XFP Single Height

Cat6500 Update

HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved




MODULARIS 10S CAT6500/7600
PLATFORMON

Catalyst 6500
Cisco Modularis I0S Software

INNOVACIO ELONYOK

Cisco Modularis' I0S Software Cisco Modularis 10S  Software

High' Availability Infrastructure

Network OptimizedfMicrokernel

Catalyst 6500 Data'Plane

Memporiaivedelem
Hibalbehatarolas
Stateful processiujrainditas
Subsystem ISSU
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Catalyst 6500 Modularis 10S Software

+ Halézatra optimalizalt microkernel és a
Cisco [0S Software Modularity nagyvallalati/metro Ethernet
felhasznaldok igényeihez igazodé
funkciok 6tvézete:

20+ fliggetlen process

A megmaradé funkcidk a I0S Base
processben vannak megvaldsitva

Cisco 10S funkciokat megtartja

+ Integralt Nagy Rendelkezésreallasu HA
infrastruktira — adaptiven eldonti a

legjobb megoldast hiba esetén

* Meg6rzi a Catalyst 6500 eddigi
tulajdonsagait:

Elkildnitett Control és Data Plane
NSF és GOLD

Hardware gyorsitas
Skalazhatosag

Cat6500 Update
HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved

Catalyst 6500 Modularis 10S Software
Minimalizalt leallas

Modularis Processben fellépé Hiba
Cisco |0S Software Modularity esetén e

*  HA subsystem eld6nti a legjobb
javitast
Ujra inditja a modularis processt
i || Atkapcsol standby Supervisorra
High Availability Infrastructure

Kikapcsolja a rendszert

+ Process ujrainditasnak nincs
hatasa a data plane-re
Cisco Nonstop Forwarding (NSF)
eljarast hasznalja

Allapot eIIen6rzésdgyors
ujrainditast eredményez

Traffic forwarding continues during
unplanned process restarts

Cat6500 Update

HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved
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Catalyst 6500 Modularis I0S Software

Egyszerisiti a Software upgrade-et

/ Ha software upgrade sziikséges (pl.
biztonsagi patch)...

Cisco |0S Software Modularity

* Az upgrade csak a megfelel6
process egy individual patche,
ami csdkkenti a code megjelenési
idejét

Code Certification Code Deployment
Catalyst 6500 Data Plane A A
r N7 N\
B
-

1 | B
v g Time)

*  Subsystem In-Service Software
Upgrade (ISSU)* biztositja a

leallas nélkiili upgrade-et
Csomagtovabbitas a software
upgrade alatt is

*minden modularis processesre

Cat6500 Update
HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved 69

Catalyst 6500 Modularis 10S Software

Menedzselhetéség

Embedded Event Manager
Egyedi akcidk és policy-k

TCL n‘\((elven programmozhato
akcio

I
|

Syslog System
l} Daemon
I
I

Manager

Watchdog

____________________________ Esemény inditas CLlI, syslog,
supervisor switchover
Automatizalt patch
[Event Detector Status hogy milyen patch all rendelkezésre
o a base image-hez.

SNMP MIB valtozé alapon
nf.!ifg'ﬁ, g @ i Beallithat6 a process Gjrainditas és
P:’:S::s 105 Process Redundancy i}
Manager Watchdog Facility
+ Patch Navigator
@ A?.’,Eﬁf" Embedded Event j ooy Kiilén CCO hely all rendelkezésre,
+ CiscoWorks RME
10S Subsystems
Event b * SNMP MIB és CLI parancsok
puKiFes anpllaion
events using.

Application Specific
Event Detector

Subscribers

Cat6500 Update
HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved.
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Performanciaés szolgaltatas

Iroda Méret

ISR ROUTER UJDONSAGOK

A megfelelé
eszkozt a
megfelel6

sco Integralt Szolgaltatasu Routerek irodaba

Uj tipusok
kis irodaknak

Nagy Performanciaju Integralt Security és Adat

Secure Broadband és Wireless Kapcsolat

Egy telephelyes kis iroda
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Uj Cisco 800 & 1800-Fix ISR routerek és Wireless
Integracio a Modularis ISR eszk6zékbe

*Cisco ISR Portfolio a kis irodakba
sIntegralt WLAN a teljes ISR portfolion

- Uj WLAN modul (HWIC-AP)

integralt 802.11 a modularis ISR
routerkbe

- Uj Fix 1800 sorozatt routerek

beépitett Wireless modullal ( és
anélkiil)

- 870 és 850 sorozatu routerek a
kis irodakba

Cat6500 Update
HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved

Cisco 1800 Fix konfiguracidju Integralt

Szolgaltatasu Routerek (Cisco 1811)

Antenna Options

a

Dual Renl bl Ant Internal Power Supply
ual, Replaceable Antennas
’ gt p
.y —
—;..;_.-)?“

i F

8-Port 10/100 Switch Nemory
with optional POE Default: 32 MB
Security Max: 128 MB
Cable
bock gR:\MIt 128 MB
ISDN S/T (1801, efault:
1802, 1803, 1812) or Max: 384 MB
Analog Modem
(1811) for Backup
and Out-of-Band 1y | Teww - . & PoE Power
Management

Input

\Cisco1811 Shown —
DSL WAN Port: USB 2.0 Ports for \ \

» ADSL (1801) Security Tokens  pual 10/100 MB Console Port
- ADSL over ISDN (1802) (1811/1812)
=in 20

FE WAN Ports
CatB500 Update

HBONE tabor 2005

AUX Port

©2005 Cisco Systems, Inc. Al rights reserved.
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Cisco 870 Fix konfiguracidju Integralt

Szolgaltatasu Routerek

Antenna Options Dual, Removable Antennae
- ISDN S/T Port  Security Console
N (876 and 878 Cable Port/Virtual
/ Only) Lock AUX Port
&
} Memory
Flash
/ Default: 24 MB
' . Max: 52 MB
DRAM
Default: 128 MB

Max: 256 MB

4-Port 10/100 Eﬁft?)tn
USB 2.0 Ports for Managed  y\uAN Port:
(szg.?ﬁugmy';okens Switch 871 = 100 MB Ethernet
876 = ADSL over ISDN
877 = ADSL

Cat6500 Update

HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved

Cisco 850 Fix konfiguracidéju Integralt

Szolgaltatasu Routerek

Console
Port/Virtual AUX
Port

Reset :
Security
Button  caple Lock

Memory
Flash
Default: 24 MB
Max: 24 MB
DRAM
- Default: 64 MB
LE_J ..'::] Cl Max: 64 MB
4-Port 10/100 WAN Port:
Switch 851 = 10 MB Ethernet Single Fixed
857 = ADSL Antenna

Cat6500 Update

HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved
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”

Fix konfiguraciéju Integralt Szolgaltatasu

Routerek Migracidja

Cisco 1800
Series Cisco 870
Models Cisco 850
Models

———

Cisco 1700
Fixed-Config Cisco

Models 831/836/837

Models Cisco SOHO
S 91/97 Models

Performance and Services Density

Cat6500 Update
HBONE tabor 2005 05 Cisco Systems, Inc. All rights reserved.

Miért érdemes
migralni?

Toébb konkurens szolgaltatas és
megnodvelt teljesitmény
Wireless opci6

Megnévelt Default és Max
Memoria

1800/870 Models

Nagyobb portsiiriiség integralt
LAN switch

Power Over Ethernet (POE) Opci6
IP telefonok és Access Pointok
csatlakozasahoz

SWITCH UJDONSAGOK
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Catalyst 4500 Supervisor Engine V-10GE

Supervisor V- 10GE

= 136 Gbps Switch Fabric
102 Mpps L2/L3/L4 teljesitmény=g

* Dual Vonali sebességii 10GE Upli h

P,

S
= Integralt NetFlow az l\j
alaplapon
. . \
. N'Imden Catalyst 4500 Sassziban Compact  Console Four alternative
tamogatott Flash & Mgmt Port wired 1-GE
SFP Ports

Dual Wirespeed 10-GE Uplinks
(X2 Optics) with EtherChannel

Cat6500 Update

HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved

Catalyst 4900 csalad

Feature Catalyst 4948 Catalyst 4948-10GE

Layer 2,3,4 Throughput 72 Mpps 102 Mpps
Switch Capacity 96 Gbps 136 Gbps
o o SIS o
Total wire-speed ports 48 Gigabit 48 Gigabit + 2x10GE
Management port 10/100 10/100/1000
266 MHz 666 MHz 151
Optic Support Gigabit Ethernet (SFP) 10 Gigabit Ethernet (X2)

WEELI NI RN GLIEEEEIN 32K unicast, 16K mcast 55K unicast, 16K mcast

Cat6500 Update

HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved
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Cisco Catalyst 2960 Sorozat

Catalyst 2960-24TC Catalyst 2960-48TC

* 24 10/100 ports « 48 10/100 ports

+ 2 Dual-Purpose Uplink * 2 Dual Purpose
ports Uplink ports

+ 2410/100 ports + 4810/100 ports
+ 210/100/1000 Uplink * 2 10/100/1000 Uplink
Ports ports

» 20 10/100/1000 ports
+ 4 Dual-Purpose Uplink Ports

Cat6500 Update
HBONE tabor 2005 © 2005 Cisco Systems, Inc. All rights reserved

Software
* LAN Base Image

Enterprise-class
Intelligens Szolgaltatasok:
Fejlett QoS,

Security,

Nagy rendelkezésre allas

Uplink
+ Dual Purpose Uplink

10/100/1000 TX Port és
SFP Port

Egyik vagy masik aktiv
egyszerre

Cisco Catalyst Express 500 Sorozat

Cisco® Catalyst® Express 500-24TT

( P, - E

* 24 10/100 port
* 210/100/1000 Base-T port

Cisco Catalyst Express 500-24LC

[ Eﬁlli i

* 20 10/100 port
* 410/100 PoE port
* 210/100/1000BT or SFP port

+ 62W IEEE 802.3af /
Cisco prestandard PoE

Cisco Catalyst Express 500-24PC

* 24 10/100 PoE port
* 210/100/1000BT/SFP port

+ 370W IEEE 802.3af /
Cisco prestandard PoE

Cisco Catalyst Express 500G-24TC

L sesERERw s ] m:ﬁ

+ 810/100/1000BT port
* 410/100/1000BT or SFP port

Cat6500 Update

HBONE tabor 2005 ©2005 Cisco Systems, Inc. All rights reserved
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Cisco SYSTEMS
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EMPOWERING THE
INTERNET GENERATION
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