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Catalyst 6500 és e g yéb  új d o n ság o k  
H B O N E  táb o r  M átr af ür e d  2 005 

Zeisel Tamás
R en d sz er mér n ök

C isc o  M agy ar o r sz ág
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Miről  l e sz  sz ó?
Cat6500/7 600 S u p e r v i s o r
S w i tc h  M o d u l  A r c h i te k túr a
I P V 4 Cs o m ag to v áb b ítás  H ar d w ar e  CE F
Új  W A N  m o d u l o k  ( S P A  és  S I P )
M o d u l ár i s  I O S  Cat6500/7 600 p l atf o r m o n
I S R  R o u te r  új d o n s ág o k
Új  L A N  s w i tc h e k
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C atal yst 6 5 0 0 S u pe rv iso r új do n ság
Supervisor 32

Supervisor 32 f elépítése…

Integrated MSFC2a
Integrated PFC3B

Compact Flash Slot
8 x GE SFP Ports

2 x USB Ports

512Mb DRAM
256Mb Flash

Classic BUS Connector

Console Port

10/100/1000TX Port

2Mb NVRAM
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C atal yst 6 5 0 0  S u pe rv iso r új do n ság
Supervisor 32 I n teg rál t M SF C 2A

- I n tegr ált MSFC2a
- H aso n ló f u n kc iók mu in t az  MSFC2
- 256Mb default max 512MB DRAM
- 64MB Bootflash
- 2MB NVRAM
- Hibrid és Nativ IOS
- Native IOS L3 image
- Jövőb en H W  N B A R u pgr ad e

MSFC2A



3

5© 20 0 5 C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d .
C a t 650 0  U p d a t e
H B O N E  t áb o r  20 0 5 

C atal yst 6 5 0 0  S u pe rv iso r új do n ság
Supervisor 32 I n teg rál t P F C 3B

- I tegr ált PFC3B
- U pgr ad elhető PFC3BXL-r e
- A z o n o s HW tu laj d o n ságo k min t  a

PFC3B a Sup720-o n ,  d e n éhán y  
tu laj d o n ság n in c s megvalósítva

PFC3B
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C atal yst 6 5 0 0  S u pe rv iso r új do n ság
Supervisor 32 I n teg rál t P F C 3B

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

IPV4 and IPV6 CEF
IPV6 Tunneling

IPV4 NAT/PAT in H/W
MPLS P/PE, VPN and TE

PFC3B Hardware jellemzők  a Supervisor 32-őn
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C atal yst 6 5 0 0  S u pe rv iso r új do n ság
Supervisor 32 A rc h itektúra

MSFC2a Daughter Card

Policy Feature Card

Replication
Engine

GE
Port
ASICSP CPU

RP CPU
(MSFC)

RP DRAM RP Flash

SP DRAM SP Flash

Layer 2 Engine CAM

DBUS
RBUS
EOBC

Layer 3 Engine

Ne
tfl

ow
 T

CA
M

Ad
ja

ce
nc

y

FI
B 

TC
AM

Qo
S 

TC
AM

AC
L 

TC
AM

Co
un

te
rs

Ne
tfl

ow
Ta

bl
e

MET

8 x GE

MAC TableAlso supports SPAN and 
Multicast Replication

QoS ACL’s

Security ACL’s
Runs L2 protocols

Runs L3 protocols

Multicast
Expansion Table

FWD Table
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C atal yst 6 5 0 0  S u pe rv iso r új do n ság
Supervisor 32-1 0 G E

Integrated MSFC2a

Integrated PFC3B

Compact Flash Slot
2 x10 GE Ports

2 x USB Ports

Classic BUS Connector

Console Port

10/100/1000TX Port

Supervisor 32 10GE vál to z a tán a k f e l építés e …
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C atal yst 6 5 0 0  S u pe rv iso rs
Supervisor 32-1 0 G E  A rc h itektúra

MSFC2a Daughter Card

Policy Feature Card

Replication
Engine

10GE
Port
ASICSP CPU

RP CPU
(MSFC)

RP DRAM RP Flash

SP DRAM SP Flash

Layer 2 Engine CAM

DBUS
RBUS
EOBC

Layer 3 Engine
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MET

10GE
Port
ASIC

FPGA MUX
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S u pe rv iso r 3 2
Linecard C o m p at ib il it ás

Sup32 az alábbi modulokat támogatja…

YESFlexWAN
YESOSM
NOAny DFC

YESServices 
Modules

NOSFM/SFM2
NOdCEF720
NOCEF720
NOdCEF256
YESCEF256
YESClassic

Supported?Architecture
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C atal yst 6 5 0 0  S u pe rv iso r
Supervisor 32 össz eh a son l ítás a  rég i Supervisorokh oz

8 x SFP + 1 x 
10 / 10 0 / 10 0 0 T X

2  x G B I C2  x G B I CUplink Ports

Y e sN o n eN o n eUS B  Ports

C o m p a c t  Fl a s hPC M C I APC M C I AR e m ov a b le  S tora g e

2 5 6 M B3 2 M B16 M BS P B ootf la sh

2 M B5 12 K B5 12 K BS P N V R A M

5 12 M B2 5 6 M B / 5 12 M BN / AS P D R A M  Upg ra d e

2 5 6 M B12 8M B  r e c e n t l y  
u p g r a d e d  t o  2 5 6 M B  

D e f a u l t
12 8M BD e f a u lt S P D R A M

3 2 G b p s  B U S3 2 G b p s  B U S 
w / 2 5 6 G b  SFM

3 2 G b p s  B U SB a c kpla ne

Supervisor 32Supervisor 2Supervisor 1 AF ea t ure
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C atal yst 6 5 0 0  S u pe rv iso r
Supervisor 7 20  P ol ic y  F ea ture C a rd  ( P F C )

PFC3x Hardware Jellemzők
IPV4 és IPV6 CEF Switching
IPV6 Tunneling
IPV4 NAT/PAT Hardware-ben
GRE és IP in IP Tunnel (HW)
WCCP V2

256K-1M IPV4 Route
Ingress/Egress Policing
User Based Rate Limiting
Hardware alapú Classification
Bi-Directional PIM

128K-500K IPV6 Route
Port Access Control Lists
Multi-path URPF
4K ACL Label (3B/3BXL only)
ACL számlálók (3B/3BXL only)

PFC3
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C atal yst 6 5 0 0  S u pe rv iso rs
P ol ic y  F ea ture C a rd  ( P F C )  A rc h itektúra

FIB
TCAM

Adjacency
Table

QoS
ACL

Security
ACL

Netflow
TCAM

Netflow
Table

Netflow
Statistics

Counters
3B/3BXL

Layer 3
Forwarding

Engine

Layer 2
Forwarding

Engine

CAM
Table

Contains IPV4, IPV6 
prefixes and MPLS 
entries

Contains Layer 2 
rewrite information

Contains QoS ACL 
entries (up to 32K)

Contains Security ACL 
entries (up to 32K)

Contains location of 
flow in Netflow Table

Contains key packet 
fields for flow

Collection of statistics 
for each active flow

ACL Counters

64K CAM containing 
learnt MAC addresses

To DBUS To RBUS To EOBC
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C atal yst 6 5 0 0  S u pe rv iso r
Supervisor 7 20  M ul til a y er Sw itc h  F ea ture C a rd  ( M SF C )

Route Processor
Bootflash 64Mb

Switch Processor
Bootflash 64Mb

Switch Processor

Route Processor

Switch Processor DRAM
512Mb

Route Processor DRAM
512Mb

- Integrált MSFC3
- 600Mhz CPU
- Tartalmazza mind a RP-t és SP-t
- 512MB - 1GB DRAM
- 64MB Bootflash
- 2MB NVRAM
- CatOS, Hybrid és IOS image
- IP Services Feature set *DEFAULT*
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C atal yst 6 5 0 0  S u pe rv iso r
Supervisor 7 20  I n teg rál t Sw itc h  F a b ric

- Integrált 720Gb/sec Switch Fabric
- Gondoskodik a linecardok backplane 
kapcsolatáról

-18 Fabric csatlakozással rendelkezik a 
kártyahelyek között elosztva

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

SFM
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C atal yst 6 5 0 0  S u pe rv iso r
Supervisor 7 20  I n teg rál t Sw itc h  F a b ric

SWITCH
FABRIC

6503
6503-E

6
Csatl.

6504-E

8
Csatl.

6506
6506-E

12
Csatl.

6509
6509-E

NEB
NEB-A

18
Csatl.

Slot 1

Slot 2

Slot 3

Slot 4

Slot 5

Slot 6

Slot 7

Slot 8

Slot 9

Minden sasszi
szlotonként

2 fabric channellel 
rendelkezik



9

17© 20 0 5 C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d .
C a t 650 0  U p d a t e
H B O N E  t áb o r  20 0 5 

C atal yst 6 5 0 0  S u pe rv iso r
Supervisor 7 20  I n teg rál t Sw itc h  F a b ric

SWITCH
FABRIC

Slot 1
Slot 2
Slot 3
Slot 4
Slot 5
Slot 6
Slot 7
Slot 8

Slot 9

Slot 10

Slot 11

Slot 12

Slot 13

6513

18
Csatl.
oszlik

13
felé

A 6513 különbözik a 
többi 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
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C atal yst 6 5 0 0  S u pe rv iso r
Supervisor 7 20  A rc h itektúra

Switch Fabric

18 x 20Gb
Channels

CPU Daughter Card

Policy Feature Card

Fabric
Replication

Engine

GE
Port
ASICSP CPU

RP CPU
(MSFC)

RP DRAM RP Flash

SP DRAM SP Flash

Layer 2 Engine CAM

DBUS
RBUS
EOBC

Layer 3 Engine
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MAC TableAlso supports SPAN and 
Multicast Replication

QoS ACL’s

Security ACL’s
Runs L2 protocols

Manages H/W
Runs L3 protocols

Manages Control Plane

FWD Table
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C atal yst 6 5 0 0  S u pe rv iso rs
P F C  j el l em z ők össz eh a son l ítása

H a r d w a r e  + U D PH a r d w a r e  + U D PH a r d w a r eSo f t w a r eN A T

Y e sY e sY e sN oV R F  L ite
So f t w a r e

N o
N o

So f t w a r e
So f t w a r e
12 8K  ( 3 2 K )
12 8K  ( 3 2 K )

2 5 6 K
2 5 6 K
PF C 2

H a r d w a r e  + Q o S 
Po l i c i e s

H a r d w a r e  + Q o S
Po l i c i e s

H a r d w a r e
T u nne ls

Y e sY e sN oE oM PL S
Y e sY e sN oN a tiv e  M PL S

H a r d w a r eH a r d w a r eH a r d w a r eB id ir PI M
5 0 0 K12 8K12 8KI Pv 6

6 4 K  ( 3 2 K )6 4 K  ( 3 2 K )6 4 K  ( 3 2 K )M A C  T a b le
2 5 6 K  ( 2 3 0 K )12 8K  ( 115 K )12 8K  ( 6 4 K )N e tF low T a b le

1M1M1MA d j a c e nc y  T a b le

1M2 5 6 K2 5 6 KF I B  T C A M
PF C 3 B X LPF C 3 BPF C 3 AF e a tu re
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C atal yst 6 5 0 0  S u pe rv iso rs
P F C  j el l em z ők össz eh a son l ítása

Y e s  ( M u l t i p a t h )Y e s  ( M u l t i p a t h )Y e s  ( M u l t i p a t h )Yes - S i n g l ep a t h
u R PF  C h e c k

N o
N o

N o
3 2
5 12

3 2 K / 4 K
N o
N o

3 2 K / 4 K
PF C 2

Y e sY e sY e sPA C L s
Y e sY e sN oA C E  C ou nte rs

3 2 K / 4 K3 2 K / 4 K3 2 K / 4 KQ oS T C A M
4 K5 125 12A C L  L a b e ls
6 46 43 2A C L  L O Us
Y e sY e sY e sUse r-B a se d  

Polic ing
Y e sY e sY e sE g re ss Polic ing
Y e sY e sY e sUniq u e  

M A C / I nte rf a c e

3 2 K / 4 K3 2 K / 4 K3 2 K / 4 KA C L  T C A M
PF C 3 B X LPF C 3 BPF C 3 AF e a tu re
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SWITCH M O D U L A R CHITE K TÚR A

212121© 20 0 5 C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d .
R S T -4 5 01
113 6 6 _ 06 _ 2005 _ x 2
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C l assic  Mo du l A rc h ite ktúra

C l a ssi c  M o d u l e

DBUS
R BUS

P o rt
A S I C

P o rt
A S I C

P o rt
A S I C

P o rt
A S I C

C l a ssi c  M o d u l e

DBUS
R BUS

P o rt
A S I C

P o rt  A S I C  f i z i k a i
c sa t l a k o z ás, b u f f erel és, és

q u eu ei n g

4 x G E 4 x G E 4 x G E 4 x G E

4 8 x 1 0 / 1 0 0

P l : W S -X 6 4 1 6 -G B I C

P l : W S -X 6 1 4 8 A -R J -4 5
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C E F 2 5 6  Mo du l A rc h ite ktúra
DBUS
R BUS

C E F 2 5 6
M o d u l e

8 G b p s  F a b r i c
C h a n n e l

L C DBUS
L C R BUS

R ep l i c a t i o n
E n g i n e P o rt

A S I C
P o rt
A S I C

P o rt
A S I C

P o rt
A S I C

F a b ri c
I n t erf a c e

M E T

4 x G E 4 x G E 4 x G E 4 x G E

P l : W S -X 6 5 1 6 -G B I C

F a b ri c  i n t erf a c e 
t o  i n t erf a c e w i t h  
f a b ri c  a n d  b u s

R ep l i c a t i o n  en g i n e f o r 
l o c a l  S P A N / m u l t i c a st  

rep l i c a t i o n P o rt  A S I C  f o r p h y si c a l  
c o n n ec t i v i t y , b u f f eri n g , 

a n d  q u eu ei n g
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C E F 2 5 6  Mo du l  A rc h ite ktúra-D F C -v e l

C E F 2 5 6
M o d u l e

w i t h  D F C

8 G b p s  F a b r i c
C h a n n e l

L C DBUS
L C R BUS

R ep l i c a t i o n
E n g i n e P o rt

A S I C
P o rt
A S I C

P o rt
A S I C

P o rt
A S I C

M E T

4 x G E 4 x G E 4 x G E 4 x G E

P l : W S -X 6 5 1 6 -G B I C  W S -F 6 K -D F C -v el

L 3
E n g i n e

D F C

L a y er 2 / 4
E n g i n e

L a y er 3  
E n g i n e f o r 
F I B / A d j  a n d  
N et F l o w  
l o o k u p s

L a y er 2 / 4  E n g i n e f o r 
L 2  a n d  A C L / Q o S  

l o o k u p s

F a b ri c  i n t erf a c e 
t o  i n t erf a c e w i t h  
f a b ri c  a n d  b u s

R ep l i c a t i o n  en g i n e f o r 
l o c a l  S P A N / m u l t i c a st  

rep l i c a t i o n P o rt  A S I C  f o r p h y si c a l  
c o n n ec t i v i t y , b u f f eri n g , 

a n d  q u eu ei n g

DBUS
R BUS

F a b ri c
I n t erf a c e
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C E F 7 2 0  Mo du l  A rc h ite ktúra

C E F 7 2 0
M o d u l e
w / D F C 3

C F C

C o m p l ex  BC o m p l ex  A

P o rt
A S I C

F a b ri c
I n t erf a c e &
R ep l i c a t i o n
E n g i n e

2 0 G b p s  F a b r i c
C h a n n e l

2 0 G b p s  F a b r i c
C h a n n e l

M E TM E T

F a b ri c
I n t erf a c e &
R ep l i c a t i o n
E n g i n e

P o rt
A S I C

P o rt
A S I C

P o rt
A S I C

1 2 x G E 1 2 x G E 1 2 x G E 1 2 x G E

P l : W S -X 6 7 4 8 -S F P

DBUS
R BUS

B u s
I n t erf a c e

B u s
I n t erf a c e

F a b ri c  i n t erf a c e/  
rep l i c a t i o n  en g i n e t o  
i n t erf a c e w i t h  f a b ri c  
a n d  b u s, a n d  f o r 
m u l t i c a st / S P A N  
rep l i c a t i o n

T ra n sp a ren t  b u s 
i n t erf a c e

P o rt  A S I C  f o r 
p h y si c a l  

c o n n ec t i v i t y , 
b u f f eri n g , a n d  
q u eu ei n g

B u s i n t erf a c e k i z áról a g v ez érl ő a d a t o k ra ! !
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C E F 7 2 0  Mo du l  A rc h ite ktúra -D F C 3 -m al

C E F 7 2 0
M o d u l e
w / D F C 3

L 3 / 4
E n g i n eD F C 3

C o m p l ex  BC o m p l ex  A

P o rt
A S I C

L a y er 2
E n g i n e

L a y er 2
E n g i n e

F a b ri c
I n t erf a c e &
R ep l i c a t i o n
E n g i n e

2 0 G b p s  F a b r i c
C h a n n e l

2 0 G b p s  F a b r i c
C h a n n e l

M E TM E T

F a b ri c
I n t erf a c e &
R ep l i c a t i o n
E n g i n e

P o rt
A S I C

P o rt
A S I C

P o rt
A S I C

1 2 x G E 1 2 x G E 1 2 x G E 1 2 x G E

P l : W S -X 6 7 4 8 -S F P  W S -F 6 7 0 0 -D F C 3 B -v el

L a y er3 / 4  
E n g i n e f o r 

F I B / A d j , A C L , 
Q o S  a n d  
N et F l o w  
l o o k u p s

F a b ri c  i n t erf a c e/  
rep l i c a t i o n  en g i n e t o  
i n t erf a c e w i t h  f a b ri c  
a n d  b u s, a n d  f o r 
m u l t i c a st / S P A N  
rep l i c a t i o n

L a y er 2  
E n g i n e 
f o r L 2  
l o o k u p s

P o rt  A S I C  f o r 
p h y si c a l  

c o n n ec t i v i t y , 
b u f f eri n g , a n d  
q u eu ei n g
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IP v 4  CSO M A G  TO V ÁB B ÍTÁS( HA R D WA R E  CE F )

272727© 20 0 5 C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d .
R S T -4 5 01
113 6 6 _ 06 _ 2005 _ x 2
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H ardw are  al apú C E F F o rw ardin g
• Catal y st 6 5 0 0  a so f tw ar e  al ap ú Ci sc o E x p r e ss F o r w ar d i n g ( CE F )  m o d e l t v al ósítj a m e g
• Su p e r v i so r  2 / P F C2 ,  Su p e r v i so r  3 2 / P F C3 ,  Su p e r v i so r  7 2 0 /  P F C3  a CE F  h ar d w ar e -b e n  v al ósítj a m e g
• Ci sc o E x p r e ss F o r w ar d i n g  ( CE F ) :

Struktúrál j a  és  tömöríti ro uti n g  táb l át =  F I B  ta b l e
B o i l  d o w n  th e  A R P  ta b l e  =  a d j a c e n c y  ta b l e

• F IB  táb l a tar tal m az z a az IP  p r e f i x e k e t
• A d j ac e n c y  táb l a tar tal m az z a a n e x t-h o p  i n f o r m ác i ót
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C E F  - F I B és A dj ac e n c y táb l a

outbound interface
M A C  rew rite s tring

A dj acency  Tabl e

M ul tiw ay  Trie

F I B Tabl e

30© 20 0 5 C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d .
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F I B táb l a f e l építése

The Pipe The Pipe

Main
P ro c e sso r

R I BR I B

O u t p u t
Q u e u e
O u t p u t
Q u e u e

I np u t
Q u e u e
I np u t
Q u e u eR X TX

C ac h eC ac h e
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CEF Lén y e g e  a z  a d a t st r u k t úr a

mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header

R outing  Tábl a =

=A R P  cach e

mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header

ROOT

1 0 . 0 . 0 . 0

1 9 2 . 5 . 0 . 0 1 9 2 . 8 . 0 . 0

1 9 2 . 8 . 2 . 0

1 9 2 . 8 . 2 . 0 1 9 2 . 8 . 2 . 1 2 8

1 9 2 . 0 . 0 . 0

5 4 . 1 0 . 4 . 05 4 . 1 0 . 1 . 0

5 4 . 1 0 . 0 . 0

5 4 . 0 . 0 . 0

1 0 . 1 . 1 . 1

1 0 . 1 0 . 5 . 01 0 . 1 . 1 . 0

1 0 . 1 . 0 . 0 1 0 . 1 0 . 0 . 0

C E F Működése
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CEF K e r e sés

1
2
. . . .

. . . .

10
11

25 4
25 5

R O O T
1
2
. . . .

. . . .

10
11

25 4
25 5

10. 0. 0. 0
1
2
. . . .

. . . .

10
11

25 4
25 5

10. 1. 0. 0
0
1
. . . .

. . . .

10
11

25 4
25 5

10. 1. 10. 0

• F o nt o s me g j e g y z és:
A z  ad at  st ru k t úra e l e mét  ( k e re sés c él j át )  k ép e z ő MA C  h e ad e r a st ru k t úrán k ívül  
h e l y e sz k e d ik  e l  – e z ért  h ívj u k  m-t rie ( re t rie ve )  és ne m mt re e –ne k  a st ru k t úrát (  M-
t re e a k e re sés e re d mény ét  is a f a st ru k t úra rész e k ént  k e z e l ik

mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header

mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header

C E F Működése
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CEF FI B  t áb l a  k e r e sés

i p r out e 54. 10. 4. 0 255. 255. 255. 0 10. 1. 1. 1

mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header

mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header
mac headermac header

ROOT

1 0 . 0 . 0 . 0

1 9 2 . 5 . 0 . 0 1 9 2 . 8 . 0 . 0

1 9 2 . 8 . 2 . 0

1 9 2 . 8 . 2 . 0 1 9 2 . 8 . 2 . 1 2 8

1 9 2 . 0 . 0 . 0

5 4 . 1 0 . 4 . 05 4 . 1 0 . 1 . 0

5 4 . 1 0 . 0 . 0

5 4 . 0 . 0 . 0

1 0 . 1 . 1 . 1

1 0 . 1 0 . 5 . 01 0 . 1 . 1 . 0

1 0 . 1 . 0 . 0 1 0 . 1 0 . 0 . 0

C E F Működése
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C E F  Th eory —A dj acency  Ty p es  
ROOT

1 0 . 0 . 0 . 0

l o a d  s h a r el o a d  s h a r e
p u n tp u n t

h o s t -r o u t eh o s t -r o u t e
c a c h ec a c h e
d r o pd r o p
g l e a ng l e a n

i n c o m p l e t ei n c o m p l e t e

1 0 . 1 . 1 . 1

1 0 . 1 0 . 5 . 01 0 . 1 . 1 . 0

1 0 . 1 . 0 . 0 1 0 . 1 0 . 0 . 0
load share: =  T hi s i s f or load shari n g  b et w een  p arallel p at hs.
p u n t : =   P ac k et s t o t hi s dest i n at i on  c an n ot  b e C E F  sw i t c hed.
host -rou t e: =   T he dest i n at i on  i s on  a di rec t ly  c on n ec t ed n et w ork .  
c ac he: =   C on t ai n s t he m ac  header f or t he n ex t  hop  t ow ards t hi s        

dest i n at i on .  
drop : =   T hi s dest i n at i on  i s a n u ll i n t erf ac e - drop  t hi s p ac k et .
g lean : =   T hi s i s a di rec t l y  c on n ec t ed dest i n at i on  w here n o 

A R P  c ac he en t ry  ex i st .
D rop  t hi s p ac k et  an d st art  t he p roc ess of  c om p let i n g  
t he f i b  en t ry  f or t hi s dest i n at i on .

i n c om p let e: =  T here i s a li n k  error on  t he i n t erf ac e.

A s w e  are  st o ring  t h e  ad j ac e nc y  
se p arat e l y  f ro m t h e  F o rw ard ing  
d e t ail s,  t h e  ad j ac e nc y  t ab l e  is no t  
l imit e d  t o  simp l e  L 2  e nc ap su l at io n 
d at a.   W e  c an inc l u d e   o t h e r t y p e s o f  
ad j ac e nc ie s.

T o po l o gy G e n e rate d S w itc h in gC E F
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F I B

2 5 6  c hil d r en 2 5 50

2 5 6  c hil d r en 2 5 50

2 5 6  c hil d r en 2 5 50

2 5 6  c hil d r en 2 5 50 17 2

16

1

root172.16.1.0
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Átl apo l t P re f ix e k a F I B táb l áb an

172.16.1.129
172.16.1.1

S eri al 0 / 0
p oi n t 2 p oi n t
E t hern et  1 / 2

2 B 2 B . 2 B 2 B . 2 B 2 B

2 5 5

16

1

12 9

17 2

12 8

root

1 12 70
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T h e  A dj ac e n c y T ab l e

• The adjacency table doesn’t 
contai n any i nf or m ati on abou t 
netw or k s;  i t only contai ns 
i nf or m ati on abou t nex t hop s

r out er #show ar p

Addr ess          Har dwar e Addr    Type   I nt er f ace

192. 168. 1. 4      2B2B. 2B2B. 2B2B  ARPA   Et her net  1/ 2

10. 1. 1. 1         3C3C. 3C3C. 3C3C  ARPA   POS 4/ 1

The ARP Cache and the 
Adj acency  Tab l e ar e 
D i r ectl y  Rel ated

S erial  0/ 0
P oint2 P oint
S erial  0/ 0
P oint2 P oint
E th ernet 1/ 2

2 B 2 B . 2 B 2 B . 2 B 2 B
E th ernet 1/ 2

2 B 2 B . 2 B 2 B . 2 B 2 B
P O S  4 / 1

3 C 3 C . 3 C 3 C . 3 C 3 C
P O S  4 / 1

3 C 3 C . 3 C 3 C . 3 C 3 C
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D e f au l t A dj ac e n c ie s an d F I B  E n trie s

10. 1. 1. 2

10. 1. 1. 3
10. 1. 1. 0/ 2 4

10. 1. 1. 0/ 3 2  R eceiv e

10. 1. 1. 1

10. 1. 1. 2 5 5 / 3 2  R eceiv e
10. 1. 1. 1/ 3 2  R eceiv e

2 5 5 . 2 5 5 . 2 5 5 . 2 5 5 / 3 2  R eceiv e
0. 0. 0. 0/ 3 2  R eceiv e
2 2 4 . 0. 0. 0/ 4  D rop
2 2 4 . 0. 0. 0/ 2 4  R eceiv e

10. 1. 1. 0/ 2 4  ( G l ean)
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G l e an  A dj ac e n c ie s

10. 1. 1. 2

10. 1. 1. 0/ 2 4

10. 1. 1. 1

10. 1. 1. 0/ 3 2  R eceiv e
10. 1. 1. 2 5 5 / 3 2  R eceiv e
10. 1. 1. 1/ 3 2  R eceiv e
10. 1. 1. 0/ 2 4  A ttach ed

ADJADJ
GleanGlean
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G l e an  A dj ac e n c ie s

10. 1. 1. 2

10. 1. 1. 0/ 2 4

10. 1. 1. 1

10. 1. 1. 0/ 3 2  R eceiv e
10. 1. 1. 2 5 5 / 3 2  R eceiv e
10. 1. 1. 1/ 3 2  R eceiv e
10. 1. 1. 0/ 2 4  A ttach ed
10. 1. 1. 2 / 3 2  A ttach ed

M A C  H e a d e r

ADJADJ
GleanGlean
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H ardw are  al apú C E F  F o rw ardin g
• Co ntr o l p l ane és data p l ane sz étv ál asz tás

F o r w ar d i n g  táb l a a c o n tr o l  pl an e -e n  épül  f e l
Táb l a l e töl tőd i k  a h ar d w ar e -r e d ata pl an e  to v áb b ításh o z

• H ar dw ar e CE F :
F I B  l o o k u p d e sti n ati o n pr e f i x  ( l o n g e st-m atc h ) al apo n  
F I B  “h i t” v i ssz ad j a az ad j ac e n c y -t, am i  tar tal m az z a  a n e x t-
h o p i n f o r m ác i ót
AC L , Q o S , és N e tF l o w  l o o k u p pár h z am o san  tör tén i k  és 
e g y ütt ad j ák  a v ég ső e r e d m én y t
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H ardw are  I P v 4  U n ic ast E n trie s

F I B  T C A M

R P F  V L A N s,
A D J  P oi n t er

R esu lt  M em ory

A dj ac en c y  T ab le

R W  M A C s,  V L A N

1 0 . 1 . 0 . 0
1 7 2 . 1 6 . 0 . 0

…

1 7 2 . 2 0 . 4 5 . 1
1 0 . 1 . 1 . 1 0 0

…
1 0 . 1 . 3 . 0
1 0 . 1 . 2 . 0

…

0 . 0 . 0 . 0

M A S K  ( / 2 4 )

M A S K  ( / 1 6 )

M A S K  ( / 3 2 )

M A S K  ( / 0 )

I P v 4  L ook u p —1 0 . 1 . 1 . 1

S ou rc e I P
D est  I P

O p t i on al L 4  p ort s
U n i q u e I D

L oad-
B alan c i n g  

H ash

R W  M A C s,  V L A N
R W  M A C s,  V L A N
R W  M A C s,  V L A N

P ref i x  E n t ri es
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F I B  T C A M és A dj ac e n c y-k
• A tel j es F I B  TCAM  m eg o sz l i k

I P v 4  u n i c ast
I P v 4  m u l ti c ast
I P v 6  u n i c ast
M P L S

• H ar dw ar e adj acency  táb l a sz i ntén o sz to tt
• Az  ak tu ál i s adj acency  táb l a b ej eg y z és v i sz o nt m ár  

eg y edi

44© 20 0 5 C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d .
C a t 650 0  U p d a t e
H B O N E  t áb o r  20 0 5 

I P v 4 F o rw ardin g S u m m ary I n f o rm ác ió
• Ci sco  I O S :

show ml s cef  summar y

show ml s cef  st at i st i cs

show ml s st at i st i cs

show ml s cef  har dwar e

• Catal y st O S :
show ml s cef

show ml s

6509- neb#show ml s cef  summar y

Tot al  r out es:                      8309

I Pv4 uni cast  r out es:           5948

I Pv4 Mul t i cast  r out es:         2359

MPLS r out es:                   0

I Pv6 uni cast  r out es:           0

I Pv6 mul t i cast  r out es:         0

EoM r out es:                    0

6509- neb#
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H ardw are I P v 4  P re f ix  b e j e gyz ése k
6509- neb#show ml s cef

Codes:  decap - Decapsul at i on,  + - Push Label

I ndex  Pr ef i x               Adj acency

64     127. 0. 0. 51/ 32       r ecei ve

65     127. 0. 0. 0/ 32        r ecei ve

66     127. 255. 255. 255/ 32  r ecei ve

67     0. 0. 0. 0/ 32          r ecei ve

68     255. 255. 255. 255/ 32  r ecei ve

75     10. 10. 1. 1/ 32        r ecei ve

76     10. 10. 1. 0/ 32        r ecei ve

77     10. 10. 1. 255/ 32      r ecei ve

78     10. 10. 1. 2/ 32        Gi 1/ 1,           0000. 0000. 0013

3200   224. 0. 0. 0/ 24        r ecei ve

3201   10. 10. 1. 0/ 24        gl ean

3202   10. 100. 0. 0/ 24       Gi 1/ 1,           0000. 0000. 0013

3203   10. 100. 1. 0/ 24       Gi 1/ 1,           0000. 0000. 0013

3204   10. 100. 2. 0/ 24       Gi 1/ 1,           0000. 0000. 0013

3205   10. 100. 3. 0/ 24       Gi 1/ 1,           0000. 0000. 0013

<…>

• C i sc o  I O S :  
show ml s cef

• C atal y st O S :
show ml s ent r y cef  i p
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Rész l e te s H ardw are  I P v 4  P re f ix  ésA dj ac e n c y b e j e gyz ése k
• C i sc o  I O S :  

show ml s cef  <pr ef i x> [ det ai l ]

show ml s cef  adj acency [ ent r y <ent r y> [ det ai l ] ]

• C atal y st O S :
show ml s ent r y cef  i p <pr ef i x/ mask> [ adj acency]

6509- neb#show ml s cef  10. 100. 20. 0 det ai l

<…>

M( 3222   ) :  E |  1 FFF  0 0 0 0   255. 255. 255. 0

V( 3222   ) :  8 |  1 0    0 0 0 0   10. 100. 20. 0        ( A: 98304  
, P: 1, D: 0, m: 0 , B: 0 )

6509- neb#show ml s cef  adj acency ent r y 98304

I ndex:  98304   smac:  000f . 2340. 5dc0,  dmac:  0000. 0000. 0013

mt u:  1518,  v l an:  1019,  di ndex:  0x0,  l 3r w_vl d:  1

packet s:  4203,  byt es:  268992

6509- neb#
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L o n ge st-Matc h H ardw are P re f ix  b e j e gyz és ke re sése
• Cisco IOS: show ml s cef  l ookup <i p_addr ess> [ det ai l ]

6509- neb#show ml s cef  10. 101. 1. 0

Codes:  decap - Decapsul at i on,  + - Push Label

I ndex  Pr ef i x              Adj acency

6509- neb#show ml s cef  l ookup 10. 101. 1. 0

Codes:  decap - Decapsul at i on,  + - Push Label

I ndex  Pr ef i x              Adj acency

3203   10. 101. 0. 0/ 16       Gi 2/ 12,          0007. b30a. 8bf c

6509- neb#
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I P v 4  C E F  L o ad S h arin g
• Up to 8 hardware load-s hari n g  paths  per 
pref i x

• Us e maxi mum- pat hs c om m an d i n  rou ti n g  
protoc ols  to c on trol n u m b er of  L B paths

• I P v 4  C E F  load-b alan c i n g  i s  per-I P  f low
• P er-pac k et load-b alan c i n g  N O T  s u pported
• L oad-s hari n g  b as ed on  S ou rc e an d 
D es ti n ati on  I P  addres s es  b y  def au lt

• C on f i g u rati on  opti on  s u pports  i n c lu s i on  of  
L 4  ports  i n  the has h 
(ml s i p cef  l oad- shar i ng f ul l )

• “Un i q u e I D ” i n  S u perv i s or 7 2 0  prev en ts  
polari z ati on  (c an  b e c han g ed wi th i p cef  
l oad- shar i ng al gor i t hm uni ver sal
c om m an d)

1 0 . 1 0 . 0 . 0 / 1 6

A B

10.10.0.0/16
v i a  R t r-A
v i a  R t r-B
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H ardw are L o ad-B al an c in g P re f ix  b e j e gyz és

• show ml s cef  

• show ml s cef  l ookup

6509- neb#show ml s cef  l ookup 10. 100. 20. 1

Codes:  decap - Decapsul at i on,  + - Push Label

I ndex  Pr ef i x              Adj acency

3222   10. 100. 20. 0/ 24      Gi 1/ 1,           0000. 0000. 0013

Gi 1/ 2,           0000. 0000. 0014

Gi 2/ 1,           0000. 0373. e078

Gi 2/ 2,           0000. 0373. e079

6509- neb#
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L o ad-B al an c in g útv ál asz tás v iz sgál ata
show ml s cef  exact - r out e

6509- neb#show ml s cef  exact - r out e 10. 77. 17. 8 10. 100. 20. 199

I nt er f ace:  Gi 1/ 1,  Next  Hop:  10. 10. 1. 2,  Vl an:  1019,  Dest i nat i on Mac:  0000. 0000. 0013

6509- neb#show ml s cef  exact - r out e 10. 44. 91. 111 10. 100. 20. 199

I nt er f ace:  Gi 2/ 2,  Next  Hop:  10. 40. 1. 2,  Vl an:  1018,  Dest i nat i on Mac:  0000. 0373. e079

6509- neb#
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S u pe rv i so r
E n g i n e  32

P F C 3

L 3/4
E n g i n e

DBUS
R BUS

C l a ssi c
M o d u l e  A P o rtAS I C

C l a ssi c
M o d u l e  BL 2 E n g i n e

P o rtAS I C

SB l u e

D

P o rtAS I C

R e d

P o rt
AS I C

C l assic  - C l assic  köz po n ti F o rw ardin g

1

2 3

4

So u r c e  
De s t i n a t i o n
B l u e  V L A N
R e d  V L A N

E n t i r e  P a c k e t
P a c k e t  H e a d e r

D
S
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Re f e re n c e :  C l assic  to  C l assic  C e n tral iz e d F o rw ardin g
1. U ni c a st  I P v 4  pa c k e t  r e c e i v e d  o n Cl a ssi c  Mo d u l e  A ;  e nt i r e  pa c k e t  i s f l o o d e d  o n D B U S  a nd  a l l  d e v i c e s,  i nc l u d i ng t h e  P F C o n t h e  su pe r v i so r  e ngi ne ,  r e c e i v e  i t
2 . P F C m a k e s a  f o r w a r d i ng d e c i si o n f o r  t h e  pa c k e t
3 . P F C f l o o d s f o r w a r d i ng d e c i si o n r e su l t  o n R B U S
4 . E gr e ss po r t  A S I C o n Cl a ssi c  Mo d u l e  B  i s se l e c t e d  t o  t r a nsm i t  t h e  pa c k e t —a l l  o t h e r  d e v i c e s o n t h e  b u s d i sc a r d  t h e  pa c k e t
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S u pe rv i so r
E n g i n e  7 20

P F C 3

L 3/4
E n g i n e

DBUS
R BUS

C E F 256
M o d u l e  A

8 G b p s

L C DBUS
L C R BUS

P o rt
AS I C

P o rt
AS I C

L C R BUS
L C DBUS

C E F 256
M o d u l e  B

F a b ri c
I n t e rf a c e

8 G b p s
L 2 E n g i n e

P o rt
AS I C

F a b ri c
I n t e rf a c e

7 20G b ps 
S w i t c h
F a b ri c

SB l u e

D

P o rt
AS I C

R e d

C E F 2 5 6  - C E F 2 5 6  Köz po n ti F o rw ardin g

1

2

3

4

5

So u r c e  
De s t i n a t i o n
B l u e  V L A N
R e d  V L A N

E n t i r e  P a c k e t
P a c k e t  H e a d e r

D
S
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Re f e re n c e :  C E F 2 5 6  to  C E F 2 5 6  C e n tral iz e d F o rw ardin g
1. U ni c a st  I P v 4  pa c k e t  r e c e i v e d  o n CE F 2 5 6  Mo d u l e  A ;  e nt i r e  pa c k e t  i s f l o o d e d  o n L CD B U S  a nd  f a b r i c  i nt e r f a c e  r e c e i v e s i t
2 . F a b r i c  i nt e r f a c e  f l o o d s ju st  t h e  pa c k e t  h e a d e r  o n t h e  D B U S ;  P F C r e c e i v e s pa c k e t  h e a d e r  a nd  m a k e s a  f o r w a r d i ng d e c i si o n f o r  t h e  pa c k e t
3 . P F C f l o o d s f o r w a r d i ng d e c i si o n r e su l t  o n R B U S
4 . F a b r i c  i nt e r f a c e  t r a nsm i t s pa c k e t  a c r o ss t h e  f a b r i c
5 . CE F 2 5 6  Mo d u l e  B  r e c e i v e s t h e  pa c k e t  a nd  t r a nsm i t s t h e  pa c k e t ,  a nd  t h e  r e su l t ,  o n i t s L CD B U S ;  t h e  e gr e ss po r t  A S I C i s se l e c t e d  t o  t r a nsm i t  t h e  pa c k e t
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D F C 3 L 3/4
E n g i n e

C E F 7 20
M o d u l e  B

w /D F C 3

P o rt
AS I CS u pe rv i so r E n g i n e  7 20

P F C 3

C E F 7 20
M o d u l e  A

w /D F C 3

L 3/4
E n g i n eD F C 3

L a y e r 2
E n g i n e

L a y e r 2
E n g i n e

F a b ri c  I n t e rf a c e /
R e pl i c a t i o n

E n g i n e
7 20G b ps 

S w i t c h
F a b ri c

2 0 G b p s
20

Gb
ps

S

D
R e d

B l u e

F a b ri c  I n t e rf a c e /
R e pl i c a t i o n

E n g i n e

P o rt
AS I C

C E F 7 2 0 / D F C 3  - C E F 7 2 0 / D F C 3  E l o sz to ttF o rw ardin g

1

2
3

4

5

P o rt
AS I C

P o rt
AS I C

So u r c e  
De s t i n a t i o n
B l u e  V L A N
R e d  V L A N

E n t i r e  P a c k e t
P a c k e t  H e a d e r

D
S
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Re f e re n c e :  C E F 7 2 0 / D F C 3  to  C E F 7 2 0 / D F C 3  D istrib u te d F o rw ardin g
1. U ni c a st  I P v 4  pa c k e t  r e c e i v e d  o n CE F 7 2 0  Mo d u l e  A ;  e nt i r e  pa c k e t  i s f o r w a r d e d  t o  t h e  f a b r i c  i nt e r f a c e
2 . F a b r i c  i nt e r f a c e  se nd s ju st  t h e  pa c k e t  h e a d e r  t o  t h e  D F C;  D F C m a k e s a  f o r w a r d i ng d e c i si o n f o r  t h e  pa c k e t
3 . D F C r e t u r ns t h e  f o r w a r d i ng d e c i si o n r e su l t  t o  t h e  f a b r i c  i nt e r f a c e
4 . F a b r i c  i nt e r f a c e  t r a nsm i t s pa c k e t  a c r o ss t h e  f a b r i c
5 . CE F 7 2 0  Mo d u l e  B  r e c e i v e s t h e  pa c k e t  a nd  t r a nsm i t s t h e  pa c k e t  t o  t h e  e gr e ss po r t  A S I C
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ÚJ  W A N  MO D U L O K ( S P A  ÉS  S I P )

575757© 20 0 5 C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d .
R S T -4 50 1
1 1 3 6 6 _ 0 6 _ 2 0 0 5_ x 2
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Cisco 7 6 0 0
SIP – SPA  In t e r f a c e  Pr o c e s s o r
7600-SI P -2 00

1.1 Mpps
622 Mb ps Sze rv i ze k k e l
7 50 0  F e atu re  P ari ty4 SP A  B ay

D u al C P U

c R T PL F I  – A T M,  F R ,  ML P P PC lassi f i c ati o n ,  Marki n gC B W F Q / L L QW R E DH i e rarc h i c al T S

7600-SI P -4 00
6 Mpps 2.5 G b ps Sze rvi ze kke l

32, 0 0 0  R X / T X  q u e u e4 SP A  B ay
D u al N e tw o rk P ro c e sso r

H i e rarc h i c al Sh api n gD u al-rate ,  3-C o lo r P o li c i n gC B W F Q  +  L L Q  w i th  W R E D
A T o M F u n kc i ó (E th e rn e t,A T M (A A L 5 & C e ll R e lay,  F R )

7600-SI P -600
25 Mpps

10  G b ps Sze rv i ze k k e l
8, 0 0 0  to tal q u e u e1 SP A  B ay

D F C 3B X L  +  P X F ,  10 G  Sh api n g  & Q u e u i n g  A SI C      

Se c u ri ty A C L e kP o li c i n gC lassi f i c ati o n ,  Marki n gC B W F Q / L L QH i e rarc h i c al T SW R E D
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SI P 1 SP AT 1/ E 1 8T 3/ E 3 2,  4O C 3 P O S 2,  4O C 3 A T M 2,  4C T 3> D S0 2,  4

Általán o s j e lle m ző:C P U alapú C arri e r C i sc o 7 50 0F e atu re  P ari tással
P e rf o rm an c i a: 1.1 MppsT e lj e sítm én y: 622 Mb psSP A b aye k szám a: 4
F o rw ard i n g & Q u e u i n g :D u al C P U s
Q o S tu laj d o n ság o k:c R T PL F I  – A T M,  F R ,  ML P P PC lassi f i c ati o nMarki n gC B W F Q / L L QW R E DH i e rarc h i c al T raf f i c Sh api n g

Cisco 7 6 0 0  S P A  Ca r r ie r  kár t y a
7 6 0 0 -SIP-2 0 0  – 6 2 2 M  C a r r i e r
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Álta láno s j e lle m ző :N e tw o rk P ro c e sso r-b ase d  C arri e r w i th32k Q u e u e s at 2.5G b ps T h ro u g h pu t
P e rf o rm an c i a: 6 Mpps (40 -b yte pkt)T e lj e sítm én y: 2.5 G b ps szo lg .Q u e u e k: 32, 0 0 0  Q u e u e s (R X / T X )SP A b ay: 4
F o rw ard i n g & Q u e u i n g :D u al N e tw o rk P ro c e sso rs
Q o S F e atu re s:3-L e ve l H i e rarc h i c al Sh api n gD u al-rate ,  3-C o lo r P o li c i n gC B W F Q +  L L Q  w i th  W R E D
A T o M:E th e rn e t o ve r MP L SF ram e R e lay o ve r MP L SA T M A A L 5 o ve r MP L SA T M C e ll R e lay o ve r MP L S

Cisco 7 6 0 0  S P A  Ca r r ie r  kár t y a
7 6 0 0 -SIP-4 0 0  – 2 . 5 G  C a r r i e r

SI P 2 SP AO C 12 A T M    1-po rtO C 3 A T M 2,  4-po rtsO C 3 P O S 2,  4-po rtsO C 12 P O S 1-po rtI P SE C  SP A
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Álta láno s j e lle m ző :A SI C alapú C arri e r e lo szto ttD F C 3B X L ,  P X F ,  & Sh api n g  A SI C sP e rf o rm an c i a: 25 MppsT e lj e sítm én y: 10 G b ps szo lg .Q u e u e s:  8, 0 0 0 T o tal Q u e u eSP A b ays: 1F o rw ard i n g & Q u e u i n g :D F C 3B X L +  P X FSh api n g A SI C       J e lle m zők:10 G  V P L SSe c u ri ty A C LP o li c i n gC lassi f i c ati o nMarki n gC B W F Q / L L QH i e rarc h i c al T raf f i c  Sh api n gW R E D

Cisco 7 6 0 0  S P A  Ca r r ie r  Ca r d s
7 6 0 0 -SIP-6 0 0  – 1 0 G  C a r r i e r

SI P 2 SP A sO C 19 2/ ST M-64 P O S 1-po rt10 G E -W A N 1-po rtG E -W A N 5-,  10 -po rt
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Cisco 7 6 0 0  S P A  át t e kin t és
“In t e r ”-f a c i n g  t h e  F u t u r e

P O S • O C 3
• O C 12
• O C 48
• O C 19 2P O S/ D P T

C h an n e li ze d
• T 1/ E 1
• T 3/ E 3
•ST M1

A T M
• T 3/ E 3
• O C 3
• O C 12
• O C 48

E th e rn e t
• n x F E
• n x G E
• 10 G E

C le ar C h an • T 1/ E 1
• T 3/ E 3

H alf  H e i g h t SP A F u ll H e i g h t SP A
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S I P / S P A  S ol u t ion s
PO S/ R PR ,  A T M  &  C h a n n e l i z e d

S i n g l e  H e i g h tC o ppe r8C h a n n e l i z e d  T 1/E 1
S i n g l e  H e i g h tC o ppe r2, 4C l e a r C h a n n e l  T 3/E 3
S i n g l e  H e i g h tC o ppe r2, 4C h a n n e l i z e d  T 3

D o u b l e  H e i g h tS F P1O C 48/S T M -16 AT M

S i n g l e  H e i g h tC o ppe r2, 4T 3/E 3 AT M
D o u b l e  H e i g h tS F P2, 4O C -3/S T M -1 AT M
D o u b l e  H e i g h tS F P1O C 12/S T M -4 AT M

S i n g l e  H e i g h t
D o u b l e  H e i g h t

X F P  - S R ,I R
V S R , L R  - f i x e d

1O C 19 2/S T M -64 
P O S /S R P /802.17

S i n g l e  H e i g h t

S i n g l e  H e i g h t
S i n g l e  H e i g h t
S i n g l e  H e i g h t
F o rm  F ac to r

S F P2, 4O C 48/S T M -16 P O S /R P R

S F P1C h a n n e l i z e d  O C -3/S T M -1

S F P1, 2, 8O C -12/S T M -4 P O S
S F P2, 4O C -3/S T M -1 P O S

I n te rf ac eP o rtsSpe e d
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S I P / S P A  S o l u tio n s -E th e rn e t 

S i n g l e  H e i g h tX F P41G E /R P R

S i n g l e  H e i g h tX F P110G E /R P R
S i n g l e  H e i g h tX F P110G E

S i n g l e  H e i g h tT X , F X4, 8F E

D o u b l e  H e i g h tS F P10G E
S i n g l e  H e i g h tS F P1,2,5,8G E

F o rm  F ac to rI n te rf ac eP o rtsSpe e d
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MO D U L ÁR I S  I O S  CA T 6 5 0 0 / 7 6 0 0  P L A T F O R MO N

6 56 56 5© 20 0 5 C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d .
R S T -4 50 1
1 1 3 6 6 _ 0 6 _ 2 0 0 5_ x 2
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Catalyst 6500 
Ci sc o  M o d u lár i s I O S S o f tw ar e

Cisco Mod u lár is I O S S of tw a r eCisco Mod u lár is I O S S of tw a r e
E L ŐN Y ÖKE L ŐN Y ÖK

A u to m a ti zált P o li c y  C o ntro lA u to m a ti zált P o li c y  C o ntro l
E gy sze rűsíte tt So ftw a re  u p gra d eE gy sze rűsíte tt So ftw a re  u p gra d e

M i ni m i zált le állásM i ni m i zált le állás

I N N O V ÁCI ÓI N N O V ÁCI Ó

C a t a l y st  6500 D a t a  P l a n eC a t a l y st  6500 D a t a  P l a n e
N e t w o rk  O pt i m i z e d  M i c ro k e rn e lN e t w o rk  O pt i m i z e d  M i c ro k e rn e l

Ba
se

Ba
se

Ro
uti

ng
Ro

uti
ng

TC
P

TC
P

UD
P

UD
P

EE
M

EE
M

FT
P

FT
P

CD
P

CD
P

IN
ET

D
IN
ET

D
etcetc

H i g h  Av a i l a b i l i t y  I n f ra st ru c t u reH i g h  Av a i l a b i l i t y  I n f ra st ru c t u re

Cisco Mod u lár is I O S  S of tw a r eCisco Mod u lár is I O S  S of tw a r e

• Me m óri a véd e le m
• H i b a b e h atáro lás
• State f u l pro c e ss új rai n d ítás
• Su b syste m  I SSU

• Me m óri a véd e le m
• H i b a b e h atáro lás
• State f u l pro c e ss új rai n d ítás
• Su b syste m  I SSU
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Catalyst 6500 M o d u lár i s I O S S o f tw ar e  
• Hálóz a tr a  optim a liz ált m icr ok e r ne l és a  na g y v álla la ti/m e tr o E th e r ne t f e lh a sz nálók  ig ény e ih e z  ig a z od óf u nk ciók  ötv öz e te :

2 0+  függe tle n p ro c e ss
A  m e gm a ra d ó fu nk c i ók  a  I O S B a se  p ro c e ssb e n v a nna k  m e gv a lósítv a
C i sc o I O S fu nk c i ók a t m e gta rtj a

• I nte g r ált N a g y  R e nd e lk e z ésr e állású HA  inf r a str u k túr a  – a d a ptív e n e ld önti a  le g j ob b  m e g old ást h ib a  e se tén
• Me g őr z i a  Ca ta ly st 6 5 0 0  e d d ig i tu la j d onság a it:

E lk ülöníte tt C o ntro l és D a ta  P la ne
N SF  és G O L D
H a rd w a re  gy o rsítás
Sk álázh a tóság

Catalyst 6500 Data Plane

N etw o r k  O p ti m i z ed  M i c r o k er nel

Ba
se

Ro
ut
ing

TC
P

UD
P

EE
M

FT
P

CD
P

IN
ET

D
etc

H i g h  A v ai lab i li ty I nf r astr u c tu r e

Ci sc o  I O S  S o f tw ar e M o d u lar i ty
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Catalyst 6500 M o d u lár i s I O S  S o f tw ar eMi ni m a l i z ál t  l e ál l ás

Traffic forwarding continues during 
unp l anned p rocess restarts

Mod u lár is P r oce ssb e n f e llépő Hib a  e se tén …
• HA  su b sy ste m  e ld önti a  le g j ob b  j a v ítást

Új ra  i nd ítj a a  m o d u lári s p ro c e sst
Átk a p c so l sta nd b y Su p e rv i so rra
K i k a p c so lj a  a  re nd sze rt

• P r oce ss új r a ind ításna k  nincs h a tása  a  d a ta pla ne -r e
C i sc o N o nsto p  F o rw a rd i ng (N SF ) e lj árást h a sználj a
Álla p o t e lle nőrzés gy o rs új ra i nd ítást e re d m ény e z

Catalyst 6500 Data Plane

N etw o r k  O p ti m i z ed  M i c r o k er nel

Ba
se

Ro
ut
ing

TC
P

UD
P

EE
M

FT
P

CD
P

IN
ET

D
etc

H i g h  A v ai lab i li ty I nf r astr u c tu r e

Ci sc o  I O S  S o f tw ar e M o d u lar i ty
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Catalyst 6500 M o d u lár i s I O S  S o f tw ar eE gy sz e r űsít i  a S o f t w a r e  u pgr a d e -e t

C som agtov áb b ítás a software 
up grade al att is 

H a  so ftw a re u p gra d e szük sége s (p l.  b i zto nsági  p a tc h )…
• A z u p gra d e  c sa k  a  m e gfe le lőp ro c e ss e gy  i nd i v i d u a l p a tc h e ,  a m i  c sök k e nti  a  c o d e  m e gj e le nési  i d e j ét

• Su b sy ste m  I n-Se rv i c e  So ftw a re  U p gra d e  (I SSU )*  b i zto sítj a  a  le állás nélk üli  u p gra d e -e t

T i m e

C ode C ertification C ode D ep l oy m ent
Catalyst 6500 Data Plane

N etw o r k  O p ti m i z ed  M i c r o k er nel

Ba
se

Ro
ut
ing

TC
P

UD
P

EE
M

FT
P

CD
P

IN
ET

D
etc

H i g h  A v ai lab i li ty I nf r astr u c tu r e

Ci sc o  I O S  S o f tw ar e M o d u lar i ty

Ro
ut
ing

��� � �
�

*m i n d e n  m o d u l ári s pro c e sse sre
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Catalyst 6500 M o d u lár i s I O S  S o f tw ar eMe ne d z se l h e t őség
• E m b e d d e d  E v e nt M a na ge r

E g ye d i akc i ók és po li c y-k
T C L  n ye lve n  pro g ram m o zh atóakc i ók
E se m én y i n d ítás C L I ,  syslo g ,  SN MP MI B  válto zó alapo n

B e állíth ató a pro c e ss új rai n d ítás éssu pe rvi so r sw i tc h o ve r
A u to m ati zált patc h

• P a tc h  N a v i ga to r
Külön  C C O h e ly áll re n d e lke zésre ,  h o g y m i lye n  patc h  áll re n d e lke zésre  a b ase  i m ag e -h e z.

• C i sc o W o rk s R M E
• SN M P M I B és C L I  p a ra nc so k
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I S R  R O U T E R  ÚJ D O N S ÁG O K
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Új t i pu so k
k i s i ro d ák n a k

3 8 00 Se ri e s3 8 00 Se ri e s

2 8 00 Se ri e s2 8 00 Se ri e s
1 8 00 Se ri e s1 8 00 Se ri e sN a g y  po rt  sűrűség  és 

pe rf o rm a n c i a K o n k u re n s 
sz o l g ál t a t áso k k a l
Be épít e t t , i n t e l l i g e n s H a n g , V i d e o , Ad a t és
S e c u ri t y  S z o l g ál t a t áso k
N a g y  P e rf o rm a n c i ájú I n t e g rál t S e c u ri t y  és Ad a t
S e c u re  Bro a d b a n d  és W i re l e ss K a pc so l a t

Cisco I n t e g r ál t  S z ol g ál t a t ású R ou t e r e k

Pe
rfo

rm
an

cia
és

 sz
olg

ált
atá

s

Nagy i r o d a
Köz e p e s  i r o d a

Ki s  i r o d a

80 0  Se ri e s80 0  Se ri e s

A megfelelő
es z k öz t  a  
megfelelő
i r o d áb a

O t t h o n  d o l go z ó
E gy t e l e p h e l ye s  k i s  i r o d aIro

da
Mé

ret
Pi
ac

i 
sz

eg
me

ns Nagy vál l al at
Köz e p e s vál l al at

Ki s vál l al at

M o d u l ar  M o d u l ar  
F i x e dF i x e d
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Új C i sc o  8 0 0  &  1 8 0 0 -F i x I S R r o u t e r e k  és W i r e l e ss I n t e g r ác i ó a  M o d u l ár i s I S R e szk özök b e

• Új W L A N  m o d u l  ( H W I C-A P )  i nt e gr ál t 8 0 2 .11 a  m o d u l ár i s I S Rr o u t e r k b e
• Új F i x  18 0 0  so r o z a t ú r o u t e r e k  b e épít e t t  W i r e l e ss m o d u l l a l  (  és a nél k ül )
• 8 7 0  és 8 5 0  so r o z a t ú r o u t e r e k  a  k i s i r o d ák b a

•Ci sc o I S R  P o r t f o l i o  a  k i s i r o d ák b a
•I nt e gr ál t W L A N  a  t e l je s I S R  po r t f o l i o n
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Cisco 1 8 0 0  F ix k on f ig u r ációjú I n t e g r ál t
S z ol g ál t a t ású R ou t e r e k  (Cisco 1 8 1 1 )

Dual, Replaceable Antennas

DS L  W AN  P o r t:
• ADS L  ( 1 80 1 )
• ADS L  o v er  I S DN  ( 1 80 2 )
• G . S H DS L  ( 1 80 3 )

C o nso le P o r t 

S ecur i ty  
C able 
L o ck

I nter nal P o w er  S upply  

8-P o r t 1 0 / 1 0 0  S w i tch  
w i th  o pti o nal P O E

AU X  P o r t
Dual 1 0 / 1 0 0  M B  
F E  W AN  P o r ts 
( 1 81 1 , 1 81 2 )

U S B  2 . 0  P o r ts f o r  
S ecur i ty  T o k ens 
( 1 81 1 / 1 81 2 )

I S DN  S / T  ( 1 80 1 , 
1 80 2 , 1 80 3 , 1 81 2 )  o r  
Analo g  M o d em  
( 1 81 1 )  f o r  B ack up 
and  O ut-o f -B and  
M anag em ent Ci sc o  1 8 1 1  S h o w n

M em o r y
F lash
Def ault:  3 2  M B
M ax :  1 2 8 M B
DRAM
Def ault:  1 2 8 M B
M ax :  3 84 M B

P o E  P o w er  
I nput

Antenna Options
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Cisco 8 7 0  F ix k on f ig u r ációjú I n t e g r ál t
S z ol g ál t a t ású R ou t e r e k  

Dual, Rem o v able Antennae

U S B  2 . 0  P o r ts f o r  
S ecur i ty  T o k ens 
( 87 1  O nly )

W AN  P o r t:
87 1  =  1 0 0  M B  E th er net
87 6  =  ADS L  o v er  I S DN
87 7  =  ADS L  
87 8 =  G . S H DS L  ( 4-w i r e)

C o nso le 
P o r t/ V i r tual 
AU X  P o r t

S ecur i ty  
C able 
L o ck

Reset 
B utto n4-P o r t 1 0 / 1 0 0  

M anag ed  
S w i tch

I S DN  S / T  P o r t 
( 87 6  and  87 8 
O nly )

Memory
F l a sh
D ef a u l t : 2 4  MB
Ma x : 5 2  MB
D R A M
D ef a u l t : 1 2 8  MB
Ma x : 2 5 6  MB

Antenna Options
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Cisco 8 5 0  F ix k on f ig u r ációjú I n t e g r ál t
S z ol g ál t a t ású R ou t e r e k  

Single Fixed 
A nt enna

4-P o r t  1 0 / 1 0 0  
Sw it c h

W A N  P o r t :
8 5 1  =  1 0  M B  E t h er net
8 5 7  =  A D SL

C o ns o le 
P o r t / V ir t u a l A U X  
P o r t

R es et  
B u t t o n Sec u r it y  

C a b le L o c k

Memory
F l a sh
D ef a u l t : 2 4  MB
Ma x : 2 4  MB
D R A M
D ef a u l t : 6 4  MB
Ma x : 6 4  MB
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F ix k on f ig u r ációjú I n t e g r ál t S z ol g ál t a t ású
R ou t e r e k  M ig r ációja

M iér t  ér d e m e s 
m ig r ál n i?
Töb b  k on k u ren s sz ol gál t a t ás és 
megn öv el t  t el j esít mén y
W i rel ess op c i ó
Megn öv el t D ef a u l t  és Ma x  
Memori a

1 8 0 0 / 8 7 0  M od e l s
N a gyob b  p ort sűrűségű i n t egrál t  
L A N  sw i t c h
P ow er O v er E t h ern et  ( P O E )  O p c i ó
I P t el ef on ok  és A c c ess P oi n t ok  
c sa t l a k oz ásáh oz

Pe
rfo

rm
an

ce
 an

d S
erv

ice
s D

en
sit

y

C i sc o 8 7 0  
Mod el s

C i sc o 
8 3 1 / 8 3 6 / 8 3 7
Mod el s C i sc o S O H O  

9 1 / 9 7  Mod el s

C i sc o 8 5 0  
Mod el s

C i sc o 1 7 0 0  
F i x ed -C on f i g 

Mod el s

C i sc o 1 8 0 0
S eri es
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S W I T CH  ÚJ D O N S ÁG O K
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Catalyst 4 5 0 0  S u p e r v i so r  E n g i n e  V -1 0 G E

� 1 3 6  G b ps S w itc h F ab r ic
1 0 2  M pps L 2 / L 3 / L 4  tel j esítm ény

� D u al  V onal i seb ességű 1 0 G E U pl ink
� I ntegr ál t N etF l ow az
al apl apon

� M ind en C atal y st 4 5 0 0  S assz ib an 
tám ogatott

Dual W i r espeed 1 0 -G E  U pli nk s 
( X 2  O pti cs)  w i th  E th er C h annel

F o ur  alter nati v e 
w i r ed  1 -G E  
S F P  P o r ts

C omp a c t   
F l a sh

C on sol e 
&  Mgmt  P ort

S u p e r v isor V- 1 0 G E
N ew
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Ca t a l y st  4 9 0 0  csa l ád

TCAM3 U s a b l e  MAC a d d r e s s e s 32 K  u n i c a s t ,  1 6 K  m c a s t 5 5 K  u n i c a s t ,  1 6 K  m c a s t

N oY esL a st  f ou r 1 0 / 1 0 0 / 1 0 0  p ort s 
a l t ern a t i v e w i red : C u / S F P

1 0 / 1 0 0 / 1 0 0 0Ma n a gemen t  p ort
6 6 6  M H z26 6  M H zC P U

48  G iga b it  +  2x1 0 G E48  G iga b itTot a l  w i re-sp eed  p ort s

1 3 6  G b p s9 6  G b p sS w i t c h  C a p a c i t y
1 0 2 M p p s7 2 M p p sL a yer 2 , 3 , 4  Th rou gh p u t

C atal y st 4 9 4 8 -1 0 G EC atal y st 4 9 4 8F eatu r e

Fast!Fast!

1 0 / 1 0 0

TCAM3 O p t i c  S u p p o r t G i g a b i t  E t h e r n e t  ( S F P ) 1 0  G i g a b i t  E t h e r n e t  ( X 2 )
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Cisco Ca t a l y st  2 9 6 0  S or oz a t
Software

• L AN  B ase I m age
E n t erp ri se-c l a ss 
I n t el l i gen s S z ol gál t a t ások :
F ej l et t Q oS ,  
S ec u ri t y,
N a gy ren d el k ez ésre ál l ás

NEWNEWNNEEWW

• 4 8  1 0 / 1 0 0  p ort s
• 2  1 0 / 1 0 0 / 1 0 0 0  U p l i n k  

p ort s
• 2 4  1 0 / 1 0 0  p ort s
• 2  1 0 / 1 0 0 / 1 0 0 0  U p l i n k  

P ort s

C a t a ly s t 29 6 0 -24T T C a t a ly s t 29 6 0 -48 T T

• 2 4  1 0 / 1 0 0  p ort s
• 2  D u a l -P u rp ose U p l i n k  

p ort s

C a t a ly s t  29 6 0 -24T C C a t a ly s t  29 6 0 -48 T C

• 4 8  1 0 / 1 0 0  p ort s
• 2  D u a l  P u rp ose 

U p l i n k  p ort s

NEWNEW NEWNEW

U p l i n k
• D u al  P u r pose U pl ink

1 0 / 1 0 0 / 1 0 0 0 TX  P ort  és
S F P P ort
E gyi k  v a gy mási k  a k t ív  
egysz erre

• 2 0  1 0 / 1 0 0 / 1 0 0 0  p ort s
• 4  D u a l -P u rp ose U p l i n k  P ort s

C a t a ly s t 29 6 0 G -24T S
NEWNEW
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Cisco Ca t a l y st  E xp r e ss 5 0 0  S or oz a t

• 24 1 0 / 1 0 0  p o r t
• 2 1 0 / 1 0 0 / 1 0 0 0  B a s e-T  p o r t

C isc o® C atal y st® E x pr ess 5 0 0 -2 4 T T C isc o C atal y st E x pr ess 5 0 0 -2 4 L C

• 20  1 0 / 1 0 0  p o r t
• 4 1 0 / 1 0 0  P o E  p o r t
• 2 1 0 / 1 0 0 / 1 0 0 0 B T  o r  SFP  p o r t
• 6 2W  I E E E  8 0 2. 3 a f  /  
C is c o  p r es t a nda r d P o E

• 8  1 0 / 1 0 0 / 1 0 0 0 B T  p o r t
• 4 1 0 / 1 0 0 / 1 0 0 0 B T  o r  SFP  p o r t

• 24 1 0 / 1 0 0  P o E  p o r t
• 2 1 0 / 1 0 0 / 1 0 0 0 B T / SFP  p o r t
• 3 7 0 W  I E E E  8 0 2. 3 a f  /  
C is c o  p r es t a nda r d P o E

C isc o C atal y st E x pr ess 5 0 0 -2 4 P C C isc o C atal y st E x pr ess 5 0 0 G -2 4 T C
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