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R e d e s  R e d e s  
In te lig e n te sIn te lig e n te s

A g o s to ’2 0 0 2A g o s to ’2 0 0 2



2© 2 0 0 2 , C is c o  S y s te m s , In c . 

A g e n d aA g e n d a

• In tr o d u c c ió n

• A r q u ite c tu r a

• M o d e lo  d e  R e d

• R e d e s  In te lig e n te s

• T e n d e n c ia s

• R e s u m e n
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D y n a m ic ,
B u r s ty  T r a ffic

R e lia b le A c c e s s

T C P /IPT C P /IP

M a n a g e a b le

S e c u r ity
M u ltim e d ia

D e m a n d a s
N u e v a s  A p lic a c io n e s
D e m a n d a sD e m a n d a s
N u e v a s  A p lic a c io n e sN u e v a s  A p lic a c io n e s
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C r e c im ie n to  d e  la s  R e d e s  n e c e s ita n  
in c o r p o r a r m a y o r  Co n tr o l

R e d e s E n d  to  E n d
C o n tr o l
R e d e sR e d e s E n d  to  E n dE n d  to  E n d
C o n tr o lC o n tr o l
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In te r n e tIn te r n e t
L id e r a n d o  lo s  C a m b io sL id e r a n d o  lo s  C a m b io s
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N e g o c io sN e g o c io s
C o n tin u id a dC o n tin u id a d e n  la  R e de n  la  R e d

…  U n  lla m a d o  d e  a te n c ió n …
In fr a e s tr u c tu r a  d e  R e d e s ta  
d ir e c ta m e n te  lig a d a  a  o b te n e r  
v e n ta ja s  c o m p e titiv a s  e n  e l m e r c a d o  
d e  h o y  y  fu tu r o .

D a v id  P a s s m o r e , B u r to n  G r o u p
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R e d e s  In te lig e n te sR e d e s  In te lig e n te s
A r q u ite c tu r aA r q u ite c tu r a
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S u p p ly  
C h a in

S u p p ly  
C h a in

C u s to m e r  
C a r e

C u s to m e r  
C a r e

E -C o m m e r c eE -C o m m e r c e

E -L e a r n in gE -L e a r n in g
W o r k fo r c e  

O p tim iz a tio n
W o r k fo r c e  

O p tim iz a tio n

A c c e s o  A c c e s o  F u ll F u ll D is tr ib uD is tr ib u íd oíd o

A rA r q u ite c tu r aq u ite c tu r a
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S u p p ly  
C h a in

S u p p ly  
C h a in

C u s to m e r  
C a r e

C u s to m e r  
C a r e

E -C o m m e r c eE -C o m m e r c e

E -L e a r n in gE -L e a r n in g
W o r k fo r c e  

O p tim iz a tio n
W o r k fo r c e  

O p tim iz a tio n

In fo r m a c ió n  In fo r m a c ió n  C e n tr a lizC e n tr a liz a d aa d a

A rA r q u ite c tu r aq u ite c tu r a
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S e c u r ity

C o n fia b ilid a d
V e lo c id a d /A . B a n d a
R e d u n d a n c ia
S e g u r id a d
C a lid a d d e  S e r v ic io
In te r o p e r a b ilid a d
A d m in is tr a c ió n
S o p o r te  T é c n ic o

C o n fia b ilid a d
V e lo c id a d /A . B a n d a
R e d u n d a n c ia
S e g u r id a d
C a lid a d d e  S e r v ic io
In te r o p e r a b ilid a d
A d m in is tr a c ió n
S o p o r te  T é c n ic o

C a lid a d  d e  S e rv ic io

Q u a lity  o f S e r v ic e
D e v ic e  M a n a g e m e n tA d m in . d e  R e d

S e r v ic io y  S o p o r te

S e g u rid a dD is p o n ib ilid a d

N e c e s id a d e s  p a r a  u n a  N e c e s id a d e s  p a r a  u n a  
Im p le m e n ta c ió n  E x ito s aIm p le m e n ta c ió n  E x ito s a
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R e d e s  In te lig e n te sR e d e s  In te lig e n te s
M o d e lo  d e  R e dM o d e lo  d e  R e d
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R e d e s  In te lig e n te s
M o d e lo  d e  R e d  J e r á r q u ic o

D is tr ib u c ió n

A c c e s o

B a c k b o n e

W A NW A NW A N In te r n e tIn te r n e tIn te r n e t P S T NP S T NP S T N

S e r v id o r e sS e r vS e r v id o r e sid o r e s
S e r v ic io s

L a y e r  3  C o r e
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D ó n d eD ó n d e v av a e l e l T r á fic oT r á fic o ??

• R e d e s n o  p r e s e n ta n p a tr o n e s d e  tr á fic o
c u a lq u ie r a

• M u ltip le s  c lie n te s s ie m p r e e s tá n
in te n ta n d o a c c e s a r p o c o s s e r v e r s

• A d m in is tr a c ió n d e  C o n g e s tio n  e s  m u y  
im p o r ta n te  e n  “ to d o s ”  lo s  n iv e le s  d e l 
m o d e lo  d e  r e d



14© 2 0 0 2 , C is c o  S y s te m s , In c . 

N iv e l d e  A c c e s o

�P u n to  d e  a c c e s o  p a r a  
u s u a r io s  o  s e r v e r s  e n  la  r e d

�P r o v e e r  a c c e s o  m e d ia n te  
d is p o s itiv o s  d e  a lto  
r e n d im ie n to , a lta  d e n s id a d  d e  
p u e r ta s  y  b a jo  c o s to

� G e n e r a lm e n te  o p e r a n  e n  
L a y e r  2

� S o p o r te  d e  V L A N ´s

A c c e s s  L a y e r

A c c e s s  L a y e r

E n te r p r is e
S e r v e r  F a r m
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• C la s ific a c ió n  e n in g r e s o a l 
s w itc h  d e  a c c e s o

U s o w e ll k n o w n  p o r t (T C P /U D P )

U s o s o u r c e  p h y s ic a l p o r t

U s o in c o m in g  IP  S u b n e t/A d d r e s s

T r u s t o r  u n tr u s t u s e r  p o r ts

S e t d e fa u lt m a r k in g

• M a r c a d o d e  P a q u e te s
E je c u ta c o n tr o l d e  a d m is ió n  s o b r e
lo s p a q u e te s r e c ib id o s

M a r c a d o L a y e r  2  IS L  o r  8 0 2 .1 p

M a r c a d o L a y e r  3  IP  p r e c e d e n c e

N iv e l d e  A c c e s o
Q o S

A c c e s s  L a y e r

A c c e s s  L a y e r

E n te r p r is e
S e r v e r  F a r m
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• M u ltip le  u s u a r io s s o n  c o n e c ta d o s a  1 0  o  
1 0 0 M b p s

• U s u a r io s c o m p a r te n e l u p lin k  p o r t a l n iv e l d e  
d is tr ib u c ió n o  c o r e

T o  D is tr ib u tio n
S w itc h

U s e r s

A c c e s s  S w itc h

N iv e l d e  A c c e s o
R e n d im ie n to
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N iv e l d e  D is tr ib u c ió n

D is tr ib u tio n
L a y e r

D is tr ib u tio n  
L a y e r

E n te r p r is e
S e r v e r  F a r m

�P u n to  d e  c o n e x ió n  p a r a  
m u ltip le s  s w itc h e s  d e  
a c c e s o  

�M a n ip u la c ió n  in te lig e n te  
d e l tr á fic o

� O p e r a n  e n  L a y e r  3 /4

� R o u tin g  e n tr e  d e  V L A N ´s
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N iv e l d e  D is tr ib u c ió n
C a r a c te r ís tic a s

• H S R P  – R e d u n d a n c ia  d e  
R o u te r

• R o u tin g  P r o to c o ls  – E IG R P , 
O S P F , R IP , B G P , 
r e d is tr ib u c ió n

• A c c e s s  L is ts  – p a r a  
s e g u r id a d  y Q o S

• T e r m in a c ió n  d e  V L A N  –
s o p o r te  p a r a IS L /8 0 2 .1 Q

• S p a n n in g  T r e e  – p a r a  m a p e o
L a y e r  2 /3  y  r e d u n d a n c ia

D is tr ib u tio n
L a y e r

D is tr ib u tio n  
L a y e r

E n te r p r is e
S e r v e r  F a r m
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• M u ltip le  s w itc h e s  d e  a c c e s o s o n  s u m a d o s h a c ia
e l n iv e l d e  d is tr ib u c ió n

• R e n d im ie n to e s lim ita d o a l n ú m e r o d e  G E  p o r ts  
a c c e s a n d o a l n iv e l d e  c o r e

A c c e s s  L a y e r
S w itc h e s

T o  C o r e
S w itc h e s

D is tr ib u tio n  S w itc h

S iS i

N iv e l d e  D is tr ib u c ió n
R e n d im ie n to
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C o r e  L a y e r

E n te r p r is e
S e r v e r  F a r m

N iv e l d e  C o r e

� A g r e g a c ió n  d e  m u ltip le s  
s w itc h e s  d e  d is tr ib u c ió n  y  
o tr o s  b o q u e s  d e  r e d  (W A N , 
In te r n e t, V P N , S e r v e r s )

� C o n m u ta c ió n  y  e n la c e s  e n  
A lta  V e lo c id a d

� A lta  D is p o n ib ilid a d
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• C o r e  c o n e c ta d iv e r s o s b lo q u e s y  a g r e g a m u ltip le s  
s w itc h e s  d e  d is tr ib u c ió n

• R e q u e r im ie n to s d e  u s u a r io s s o n  d ir ig id o s  h a c ia lo s
s e r v e r s  o  W A N  o  IS P

D is tr ib u tio n  
L a y e r  S w itc h e s

T o  S e r v e r  
F a r m /IS P /W A N

C o r e  S w itc h

S iS i

N iv e l d e  C o r e
R e n d im ie n to
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D is tr ib u tio n
L a y e r
a n d
C o r e  L a y e r

• P r o v e e e n c o la m ie n to  
d e  p a q u e te s  d e  
a c u e r d o  a  c la s ific a c ió n  
h e c h a  a l in g r e s o  d e  la  
r e d

E n te r p r is e
S e r v e r  F a r m

N iv e l d e  D is tr ib u c ió n -C o r e
Q o S
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R e q u e r im ie n to sR e q u e r im ie n to s
D is e ñ oD is e ñ o d e  R e dd e  R e d

• N iv e l d e  A c c e s o a  D is tr ib u c ió n            
T ip ic a m e n te G ig a b it E th e r n e t 

• N iv e l d e  D is tr ib u c ió n  a  C o r e
M u ltip le  G E

G ig a b it E th e r C h a n n e l— U p  to  8  lin k s

• N iv e l d e  C o r e  a  S e r v id o r e s                  
T ip ic a m e n te G ig a b it E th e r n e t 

• N iv e l d e  C o r e  a  W A N
T ip ic a m e n te E 1 , E th , F E
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In te r n e t/P S T NIn te r n e t/P S T NIn te r n e t/P S T N

R E Q U E R IM IE N T O S

D e n s id a d  d e  P u e r ta s

D is p o n ib ilid a d

F le x ib ilid a d

S e r v ic io s  d e  S e g u r id a d

R o u tin g

S e r v ic io s  W A N

G ig a b it S w itc h in g

M o n ito r e o  d e  R e d

P r o te c c ió n  d e  la  In v e r s ió n

D is e ñ o  d e  R e dD is e ñ o  d e  R e d
R e q u e r im ie n to sR e q u e r im ie n to s

L A N  
S w itc h in g

W A N  
R o u tin g
&  V P N

D is tr ib uD is tr ib u c ió nc ió n

N ú c le oN ú c le o
(( C o r eC o r e ))

A c c e sA c c e s oo

W A NW A N

U s u a r io s D a ta  C e n te r
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N E C E S ID A D E S

V o z

S e g u r id a d U s u a r io

M u ltic a s t

G ig a b it ->  S e r v e r s
S e r v ic io s L a y e r  3

Q o S

1 0  G ig -E

A lta  D is p o n ib ilid a d

W ir e s p e e d  G ig a b it 
R o u tin g

S e g u r id a d e n  b o r d e
W A N  

S e r v ic io s E th e r n e t

M u ltifu n c ió n

D is e ñ o  d e  R e dD is e ñ o  d e  R e d
N e c e s id a d e sN e c e s id a d e s

In te r n e t/P S T NIn te r n e t/P S T NIn te r n e t/P S T N

D is tr ib uD is tr ib u c ió nc ió n

N ú c le oN ú c le o
(( C o r eC o r e ))

A c c e sA c c e s oo

W A NW A N

U s u a r io s D a ta  C e n te r
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CC a m in o  aa m in o  a lala R e d  In te lig e n teR e d  In te lig e n te

Disponibilidad Escalabilidad

• N u e v a s  a p lic a c io n e s

• D a to s  a lta m e n te  s e n s ib le s  e n  la  
R e d

• C o m p u ta d o r e s  d e  e s c r ito r io  
p o d e r o s o s

• M u ltip le s tip o s  d e  d is p o s itiv o s  
e n  la  p e r ifé r ia  d e  la  r e d

Seguridad Control
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Porqué no sólo aumentamos la 
velocidad ??

P r o b le m a sP r o b le m a s y  y  LL e n titu d  e ne n titu d  e n la  R e d  la  R e d  ??

Dar más Ancho de Banda al 
problema !!
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VoiceVoiceVoice VideoVideoVideo
Data 

(Best-Effort)
Data Data 

(Best(Best--Effort)Effort)
Mission-

Critical Data
MissionMission--

Critical DataCritical Data

BandwidthBandwidthBandwidth Low to 
Moderate

Low to Low to 
ModerateModerate

Moderate 
to High

Moderate Moderate 
to Highto High

Moderate 
to High

Moderate Moderate 
to Highto High

Low to 
Moderate

Low to Low to 
ModerateModerate

Random 
Drop Sensitivity
Random Random 
Drop SensitivityDrop Sensitivity LowLowLow LowLowLow HighHighHigh HighHighHigh

Delay 
Sensitivity
Delay Delay 
SensitivitySensitivity

HighHighHigh HighHighHigh LowLowLow Moderate 
to High

Moderate Moderate 
to Highto High

Jitter 
Sensitivity
Jitter Jitter 
SensitivitySensitivity HighHighHigh HighHighHigh LowLowLow Low to 

Moderate
Low to Low to 

ModerateModerate

H a y  q u e  a c e p ta r  q u e  ....H a y  q u e  a c e p ta r  q u e  ....
N o  N o  to d o s  to d o s  T rT r á fic o sá fic o s ss o no n Ig u a le sIg u a le s
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Q o SQ o S v s . Mv s . M á sá s A n c h o  d e  B a n d aA n c h o  d e  B a n d a

M á s  A n c h o  d e  B a n d a
S im p lic id a d

T r á fic o  n o  e s  s e n s itiv o  a  r e ta r d o s  o  e lim in a c ió n  d e  
p a q u e te s

T r á fic o  D ife r e n c ia d o (v id e o , 
v o z , d a to s  c r ític o s )

M a n tie n e n  te n d e n c ia  d e  
o p e r a c ió n  a l 1 0 0 %  

QoS
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Incompatibilidad
De Velocidad

10 Mbps

1000 Mbps

D ó n d e  e x is te  C o n g e s tió nD ó n d e  e x is te  C o n g e s tió n ??

LAN to WAN

10 Mbps

64 Kbps

Agregación

100 Mbps

10 Mbps
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Q o SQ o S A v a n z a d oA v a n z a d o
B e n e fic io sB e n e fic io s

• M in im iz a r  c o n g e s tió n

• H a b ilid a d p a r a  c la s ific a r  y  
m a r c a r  tr á fic o  in m e d ia ta m e n te

• F a c ilid a d  p a r a  h a b ilita r  p o lític a s  
p o r  u s u a r io

• L ib e r a  p o d e r  d e  p r o c e s a m ie n to
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R e d e s  In te lig e n te sR e d e s  In te lig e n te s
N iv e l d e  A c c e s oN iv e l d e  A c c e s o
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N iv e l N iv e l d ed e A c c e s oA c c e s o
C a p a c id a d e sC a p a c id a d e s y  y  S e r v ic io sS e r v ic io s

• 1 0 /1 0 0 /1 0 0 0

• A v a n z a d o  Q o S

• E s tá n d a r e s

• V o ic e  P o w e r

• M u ltic a s t

• R e n d im ie n to

• A d m in is tr a c ió n

D is tr ib uD is tr ib u c ió nc ió n

N ú c le oN ú c le o
((C o r eC o r e ))

A c c e sA c c e s oo

W A NW A N
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Q o SQ o S A v a n z a d oA v a n z a d o
C la s ific a c io n , P o lític a s  y  M a r c a d oC la s ific a c io n , P o lític a s  y  M a r c a d o

� ID E N T IF IC A C IO N
Id e n tific a  F lu jo s  d e  T r á fic o  o  
g r u p o s  d e  p a q u e te s

B a ja
T o m a lo  
q u e  h a y

A lta
T o m a lo
q u e  
n e c e s ita

B a ja
T o m a lo
q u e h a y

A lta
T o m a lo
q u e  
n e c e s ita

S e s s io n  1S e s s io n  2S e s s io n  3S e s s io n  4

� C L A S IF IC A C IO N
C la s ific a  g r u p o s  u s a n d o  
c a m p o  D S C P (D iffS e r v  C o d e  
P o in t) e n  p a q u e te  IP  o  e l 
c a m p o  C o S  (C la s s  o f S e r v ic e ) 
8 0 2 .1 p  e n  e l p a q u e te  e th e r n e t

� P O L IT IC A S
C la s ific a c ió n  p u e d e  e s ta r  
b a s a d a  e n  c r ité r io s  
e s p e c ífic o s  (P o lític a s )
� M A C  A d d r e s s  (S o u r c e /D e s tin a tio n )

� L a y e r  4  (T C P , U D P )
� M A R C A D O

M a r c a d o  d e  P a q u e te s              
(a l n iv e l d e  in g r e s o )
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Q o SQ o S A v a n z a d oA v a n z a d o
A s ig n a c ió n  y  M a n e jo  d e  C o la sA s ig n a c ió n  y  M a n e jo  d e  C o la s

� A S IG N A C IO N  D E  C O L A S
P a q u e te  e s  a s ig n a d o  a  la  c o la  
a d e c u a d a  a n te s  d e  s a lir  d e l 
S w itc h  (S o p o r te  d e  h a s ta  4  c o la s )

� P R IO R ID A D E S
s e  p u e d e  d is c r im in a r  a ú n  m á s  
a s ig n a n d o  p r io r id a d e s  
e s p e c ífic a s  p a r a  la s  d iv e r s a s  
a p lic a c io n e s

� P R O C E S O  D E  C O L A S
A l n iv e l d e  e g r e s o  e l s w itc h  
r e a liz a  u n  o r d e n a m ie n to  
(p r o c e s o /a lg o r itm o ) p a r a  
d e te r m in a r  e l o r d e n  e n  e l c u a l 
s e r á n  p r o c e s a d a s  la s  c o la s
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E x te n s ivE x te n s iv oo Q o SQ o S
S 2

M a n e jo  T r á fic o  
A v a n z a d o

O p tim iz e  tr a ffic  flo w s
F o u r  q u e u e s  p e r  p o r t
S tr ic t p r io r ity  q u e u in g

M a n e jo  T r á fic o  
A v a n z a d o

O p tim iz e  tr a ffic  flo w s
F o u r  q u e u e s  p e r  p o r t
S tr ic t p r io r ity  q u e u in g

R XR XR X

Q u e u e  1Q u e u e  1

Q u e u e  2Q u e u e  2

Q u e u e  3Q u e u e  3Q u e u e  3

Q u e u e  4Q u e u e  4

In g r e s s
P o lic e

In g r e s s
P o lic eC la s s ifyC la s s ify

S h a p in g  
S h a r in g  

S c h e d u lin g

S h a p in g  
S h a r in g  

S c h e d u lin g
T XT X

C o n tr o l d e  A d m is ió n
P r e v e n t n e tw o r k  c o n g e s tio n

In p u t a n d  o u tp u t p o lic in g  p e r  p o r t

C o n tr o l d e  A d m is ió n
P r e v e n t n e tw o r k  c o n g e s tio n

In p u t a n d  o u tp u t p o lic in g  p e r  p o r t

E g r e s s
P o lic e

E g r e s s
P o lic eR e w r iteR e w r ite

C la s ific a c ió n d e  T r á fic o y  M a r c a d o p o r S e r v ic o s D ife r e n c ia d o s
P e r  p o r t o r  in d iv id u a l/a g g r e g a te  flo w  c la s s ific a tio n

8 0 2 .1 p  (C o S ), IS L , o r  IP  T o S  m a r k in g  in c lu d in g  r e w r ite

C la s ific a c ió n d e  T r á fic o y  M a r c a d o p o r S e r v ic o s D ife r e n c ia d o s
P e r  p o r t o r  in d iv id u a l/a g g r e g a te  flo w  c la s s ific a tio n

8 0 2 .1 p  (C o S ), IS L , o r  IP  T o S  m a r k in g  in c lu d in g  r e w r ite
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Q o SQ o S A v a n z a d oA v a n z a d o
B e n e fic ioB e n e fic io

� P r io r iz a r  tr á fic o  d e  m is ió n  
c r ític a  y /o  in te n s iv o  e n  
A n c h o  d e  B a n d a

� E R P  (O r a c le , S A P , e tc )
� V o z  (T e le fó n ia  IP )
� A p lic a c io n e s  C A D /C A M  
(F T P , e -m a il, e tc .)

S o ftP h o n e
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S e g u r id a dS e g u r id a d
P a r á m e tr o s  C o n tr o l d e  P a r á m e tr o s  C o n tr o l d e  A c c e sA c c e s o  (A C P s )o  (A C P s )

• F iltr a je  p a r a  tr á fic o  d e  e n tr a d a
b a s a d o  e n A c c e s s  C o n tr o l 
P a r a m e te r s  (A C P s ) L a y e r  2 , 3  o  4

� P r e v ie n e  flu jo s  d e  d a to s  n o  
a u to r iz a d o s

• H a s ta 4  A C P s s o n  s o p o r ta d o s e n  
c o n fig u r a c io n e s d e  filtr o s  Q o S o  
s e g u r id a d

� S o u r c e /d e s tin a tio n  IP  a d d r e s s
� T C P  s o u r c e /d e s tin a tio n  p o r t n u m b e r
� U s e r D a ta g r a m P r o to c o l (U D P )
� D e s tin a tio n  p o r t n u m b e r
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S e g u r id a dS e g u r id a d
B e n e fic io sB e n e fic io s

• A C P s  s o n  r e a liz a d a s  e n  
H a r d w a r e , n o  a fe c ta n d o  
p r o c e s a m ie n to  d e  
a p lic a c io n e s

• Im p le m e n ta r a lto s  
n iv e le s  p a r a  s e g u r id a d  
d e  d a to s
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A d v a n c e d  In te llig e n t F e a tu r e sA d v a n c e d  In te llig e n t F e a tu r e s
W ith  E n h a n c e d  Im a g e  (E I)W ith  E n h a n c e d  Im a g e  (E I)

A d v a n c e d  A d v a n c e d  Q o SQ o S
A c c e s s  C o n tr o l P a r a m e te r sA c c e s s  C o n tr o l P a r a m e te r s
G ig a b it T e c h n o lo g yG ig a b it T e c h n o lo g y

C a ta ly s t 2 9 5 0 G -4 8 -E IC a ta ly s t 2 9 5 0 G -1 2 -E I C a ta ly s t 2 9 5 0 G -2 4 -E I

M e d iu m   P o r t D e n s ityM e d iu m   P o r t D e n s ity

C a ta ly s t 2 9 5 0 G -2 4 -E I-D C

H ig h   P o r t D e n s ityH ig h   P o r t D e n s ity

1 2  1 0 /1 0 0  P o r ts
T w o  G B IC  p o r ts

2 4  1 0 /1 0 0  P o r ts
T w o  G B IC  p o r ts

2 4  1 0 /1 0 0  P o r ts
T w o  G B IC  p o r ts

4 8  1 0 /1 0 0  P o r ts
T w o  G B IC  p o r ts

L o w   P o r t D e n s ityL o w   P o r t D e n s ity

M e d iu m   P o r t D e n s ityM e d iu m   P o r t D e n s ityL o w   P o r t D e n s ityL o w   P o r t D e n s ity

B a s ic  IO S  F e a tu r e sB a s ic  IO S  F e a tu r e s
w ith  S ta n d a r d  Im a g e  (S I)w ith  S ta n d a r d  Im a g e  (S I)

A d v a n c e d  In te llig e n t F e a tu r e s  A d v a n c e d  In te llig e n t F e a tu r e s  
w ith  E n h a n c e d  Im a g e  (E I)w ith  E n h a n c e d  Im a g e  (E I)

2 4  1 0 /1 0 0  P o r ts
T w o  fix e d  

1 0 0 0 B a s e T  p o r ts

C a ta ly s t 2 9 5 0 C -2 4 C a ta ly s t 2 9 5 0 T -2 4

2 4  1 0 /1 0 0  P o r ts
T w o  fix e d  

1 0 0 B a s e F X  p o r ts

1 2  1 0 /1 0 0  P o r ts 2 4  1 0 /1 0 0  P o r ts

C a ta ly s t 2 9 5 0 S X -2 4C a ta ly s t 2 9 5 0 S X -2 4
2 4  1 0 /1 0 0  P o r ts  w ith  

2  fix e d  1 0 0 0 B a s e S X  p o r ts

C a ta ly s t 2 9 5 0 -1 2 C a ta ly s t 2 9 5 0 -2 4

C is c o  C a ta ly s t®  2 9 5 0  S e r ie s  C is c o  C a ta ly s t®  2 9 5 0  S e r ie s  
In te llig e n t E th e r n e t S w itc h e sIn te llig e n t E th e r n e t S w itc h e s
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R e d e s  In te lig e n te sR e d e s  In te lig e n te s
D is tr ib u c ió n  &  C o r eD is tr ib u c ió n  &  C o r e
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• IP  R o u tin g

• Q u a lity  o f S e r v ic e

• N e tw o r k  A c c e s s  C o n tr o l

• N e tw o r k  M a n a g e m e n t

E n tr e g a n d o S e r v ic io s  L a y e r  3  y 4

D e s d e  e l “ E d g e ”  a l “ Co r e ”  a  la  W A N

Disponibilidad Escalabilidad Seguridad Control

R e d  In te lig e n teR e d  In te lig e n te
S e r v ic io s  S e r v ic io s  
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D is tr ib u c io n  D is tr ib u c io n  &  C o r e&  C o r e
C a p a c id a d e sC a p a c id a d e s y  y  S e r v ic io sS e r v ic io s

• 1 0 /1 0 0 /1 0 0 0

• A v a n z a d o  Q o S

• E s tá n d a r e s

• S e r v ic o s  L 2 /L 3 /L 4

• S e r v ic io s  C o n v e r g e n te s

• R e n d im ie n to

• A d m in is tr a c ió n

D is tr ib uD is tr ib u c ió nc ió n

N ú c le oN ú c le o
((C o r eC o r e ))

A c c e sA c c e s oo

W A NW A N



4 4© 2 0 0 2 , C is c o  S y s te m s , In c . 

E l c a s o  p a r a  E l c a s o  p a r a  R u te a rR u te a r U p lin k s  a l C o r e :U p lin k s  a l C o r e :
R o l T r a d ic io n a lR o l T r a d ic io n a l 8 0 /2 0  8 0 /2 0  –– R e d e s  R e d e s  L a y e r  2  L a y e r  2  in fla d a sin fla d a s

L a y e r  2  D o m a in  w ith  8 0 %  lo c a l tr a ffic

M o s t tr a ffic  is  lo c a l to  a  w ir in g  c lo s e t, 
o r  V L A N s  a r e  e a s ily  tr u n k e d  to  

m a in ta in  lo c a lity

L a y e r  2  D o m a in  w ith  8 0 %  lo c a l tr a ffic

M o s t tr a ffic  is  lo c a l to  a  w ir in g  c lo s e t, 
o r  V L A N s  a r e  e a s ily  tr u n k e d  to  

m a in ta in  lo c a lity

L a y e r  3  C o r e

2 0 %  d e l T r á fic o a  
tr a v é s d e l C o r e

8 0 %  d e l T r á fic o  
d e n tr o  d e l 
c lo s e t/V L A N
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W ir in g  c lo s e t c o n L a y e r  3  a l 
to p  d e l d is e ñ o  d e l s ta c k

8 0 %  d e l T r á fic o a  
tr a v é s  d e l C o r e

C a m b io s
• A p lic a c io n e s  b a s a d a s  e n  W e b

• S e r v id o r e s /A p lic a c io n e s  C e n tr a liz a d a s

• C o n fia n z a  s u p e r io r  e n  la  R e d

V e n ta ja s
• U p lin k s  r u te a d o s  R e d u n d a n te s

• V ía s  y  fa lla s  d e te r m in ís tic a s

• R á p id a c o n v e r g e n c ia

• S e g m e n ta c ió n  D o m in io  B r o a d c a s t

• E s c a la b ilid a d  d e  R e d  R u te a d a

L a y e r  3  C o r e

E l c a s o  p a r a  E l c a s o  p a r a  R u te a rR u te a r U p lin k s  a l C o r e :U p lin k s  a l C o r e :
NN u e v ou e v o R o l R o l 8 0 /2 0  8 0 /2 0  -- T o p  T o p  d e ld e l S ta c k  S ta c k  M u ltila y e rM u ltila y e r

2 0 %  d e l T r á fic o  
d e n tr o  d e l 
c lo s e t/V L A N

W ir in g  c lo s e t c o n L a y e r  3  a l 
to p  d e l d is e ñ o  d e l s ta c k
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Q o SQ o S A v a n z a d oA v a n z a d o
C la s ific a c io n , P o lític a s  y  M a r c a d oC la s ific a c io n , P o lític a s  y  M a r c a d o

� ID E N T IF IC A C IO N

B a ja
T o m a lo  
q u e  h a y

A lta
T o m a lo
q u e  
n e c e s ita

B a ja
T o m a lo
q u e h a y

A lta
T o m a lo
q u e  
n e c e s ita

S e s s io n  1S e s s io n  2S e s s io n  3S e s s io n  4

� C L A S IF IC A C IO N

� P O L IT IC A S

� M A R C A D O

� A S IG N A C IO N  D E  C O L A S

� P R IO R ID A D E S
� P R O C E S O  D E  C O L A S
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Q o SQ o S A v a n z a d o  &  S e g u r id a dA v a n z a d o  &  S e g u r id a d

�� W e ig h te d  R o u n d  E a r ly  D e te c tio n  (W R E D )W e ig h te d  R o u n d  E a r ly  D e te c tio n  (W R E D )
� A lg o r itm o  p a r a  m a n e jo  d e  c o n g e s tió n
� P e r m ite  c o n fig u r a r  u m b r a le s  (th r e s h o ld s ) a  p a q u e te s  
q u e  p o d r á n  s e r  e lim in a d o s

�� C o m m ite d  In fo r m a tio n  R a te  (C IR )C o m m ite d  In fo r m a tio n  R a te  (C IR )
� G a r a n tiz a r  A n c h o  d e  B a n d a  e n  in c r e m e n to s  d e  h a s ta  
8  K b p s  (g r a n u la r id a d ) - S L A s

�� A c c e s s  C o n tr o l L is t (A C L s )A c c e s s  C o n tr o l L is t (A C L s )
�P r o v e e  h a b ilid a d  p a r a  c o n tr o l d e  a c c e s o  d e  p a q u e te s
d e n tr o  d e  u n a  V L A N

�E x tie n d e  s e g u r id a d  d e  b o r d e  a l p e r ím e tr o  d e  la  r e d

�M in im íz a c o n g e s tio n  p o r  filtr a je  d e  d a ta  n o  d e s e a d a
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• C o n tr o l
� C la s ific a c ió n  y  r e -c la s ific a c ió n

� W e ig h te d  R o u n d  R o b in  (W R R ) y  S tr ic t P r io r ity  S c h e d u lin g  
p a r a  m a n e jo  d e   “ c o la s ”

� W e ig h te d  R a n d o m  E a r ly  D e te c tio n  (W R E D ) p a r a m a n e jo
d e  “ c o n g e s tio n ”

• S e g u r id a d
� V L A N A C L s p r e v ie n e  flu jo s  d e  d a to s  n o  a u to r iz a d o s  

� IP  R o u te r  A C L s  p r e v ie n e  flu jo s  d e  d a to s  n o  a u to r iz a d o s

� V L A N  E d g e  p r iv a d a s  p r o v e e  s e g u r id a d  y  a ila m ie n to  e n tr e  
p u e r ta s

� M A C  P o r t S e c u r ity  p r o v e e  s e g u r id a d  a  n iv e l d e  p u e r ta s

D is tr ib u c ió n  &  C o r eD is tr ib u c ió n  &  C o r e
R E S U M E NR E S U M E N
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• D is p o n ib ilid a d

� L a y e r  2  lo a d  b a la n c in g  o  e n la c e s  r e d u n d a n te s v ía  
P V S T +

� L a y e r  3  lo a d  b a la n c in g  o  e n la c e s  r e d u n d a n te s  v ía  
E q u a l C o s t R o u tin g

� F a s t E th e r C h a n n e l a n d  G ig a b it E th e r C h a n n e l

� H o t S ta n d b y  R o u te r  P r o to c o l (H S R P )

� R e d u n d a n c ia  F u e n te  P o d e r

D is tr ib u c ió n  &  C o r e  D is tr ib u c ió n  &  C o r e  
R E S U M E NR E S U M E N
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U
n

it
 P

ri
ce

C a ta ly s t 3 5 5 0C a ta ly s t 3 5 5 0 -- 2 42 4

M e d iu m   P o r t D e n s ityM e d iu m   P o r t D e n s ity

2 4  1 0 /1 0 0  P o r ts
2  G B IC  p o r ts

S ta c k a b le , 1  R U

E n te r p r is e -c la s s  
in te llig e n t s e r v ic e s

H ig h  p e r fo r m a n c e  IP  
r o u tin g

Id e a l fo r  d e s k to p  
c o n n e c tiv ity

C is c o  C lu s te r  
M a n a g e m e n t S u ite

2 4  1 0 /1 0 0  P o r ts2 4  1 0 /1 0 0  P o r ts

2  G B IC  p o r ts2  G B IC  p o r ts

S ta c k a b le , 1  R US ta c k a b le , 1  R U

E n te r p r is eE n te r p r is e -- c la s s  c la s s  
in te llig e n t s e r v ic e sin te llig e n t s e r v ic e s

H ig h  p e r fo r m a n c e  IP  H ig h  p e r fo r m a n c e  IP  
r o u tin gr o u tin g

Id e a l fo r  d e s k to p  Id e a l fo r  d e s k to p  
c o n n e c tiv ityc o n n e c tiv ity

C is c o  C lu s te r  C is c o  C lu s te r  
M a n a g e m e n t S u iteM a n a g e m e n t S u ite

C a ta ly s t 3 5 5 0C a ta ly s t 3 5 5 0 -- 4 84 8

H ig h   P o r t D e n s ityH ig h   P o r t D e n s ity

4 8  1 0 /1 0 0  P o r ts
2  G B IC  p o r ts

S ta c k a b le , 1  R U

E n te r p r is e -c la s s  
in te llig e n t s e r v ic e s

H ig h  p e r fo r m a n c e  IP  
r o u tin g

Id e a l fo r  d e s k to p  
c o n n e c tiv ity

C is c o  C lu s te r  
M a n a g e m e n t S u ite

4 8  1 0 /1 0 0  P o r ts4 8  1 0 /1 0 0  P o r ts

2  G B IC  p o r ts2  G B IC  p o r ts

S ta c k a b le , 1  R US ta c k a b le , 1  R U

E n te r p r is eE n te r p r is e -- c la s s  c la s s  
in te llig e n t s e r v ic e sin te llig e n t s e r v ic e s

H ig h  p e r fo r m a n c e  IP  H ig h  p e r fo r m a n c e  IP  
r o u tin gr o u tin g

Id e a l fo r  d e s k to p  Id e a l fo r  d e s k to p  
c o n n e c tiv ityc o n n e c tiv ity

C is c o  C lu s te r  C is c o  C lu s te r  
M a n a g e m e n t S u iteM a n a g e m e n t S u ite

C a ta ly s t 3 5 5 0C a ta ly s t 3 5 5 0 -- 1 2 G1 2 GC a ta ly s t 3 5 5 0C a ta ly s t 3 5 5 0 -- 1 2 T1 2 T

G ig a b it E th e r n e t A g g r e g a tio nG ig a b it E th e r n e t A g g r e g a tio n

1 0  1 0 /1 0 0 /1 0 0 0  P o r ts
2  G B IC  p o r ts

S ta c k a b le , 1 .5  R U

E n te r p r is e -c la s s  
in te llig e n t s e r v ic e s

H ig h  p e r fo r m a n c e  IP  
r o u tin g

Id e a l fo r  s ta c k  
a g g r e g a tio n , s e r v e r  
a g g r e g a tio n , o r  in  s m a ll 
n e tw o r k  b a c k b o n e

C is c o  C lu s te r  
M a n a g e m e n t S u ite

1 0  1 0 /1 0 0 /1 0 0 0  P o r ts1 0  1 0 /1 0 0 /1 0 0 0  P o r ts

2  G B IC  p o r ts2  G B IC  p o r ts

S ta c k a b le , 1 .5  R US ta c k a b le , 1 .5  R U

E n te r p r is eE n te r p r is e -- c la s s  c la s s  
in te llig e n t s e r v ic e sin te llig e n t s e r v ic e s

H ig h  p e r fo r m a n c e  IP  H ig h  p e r fo r m a n c e  IP  
r o u tin gr o u tin g

Id e a l fo r  s ta c k  Id e a l fo r  s ta c k  
a g g r e g a tio n , s e r v e r  a g g r e g a tio n , s e r v e r  
a g g r e g a tio n , o r  in  s m a ll a g g r e g a tio n , o r  in  s m a ll 
n e tw o r k  b a c k b o n en e tw o r k  b a c k b o n e

C is c o  C lu s te r  C is c o  C lu s te r  
M a n a g e m e n t S u iteM a n a g e m e n t S u ite

1 0  G B IC  P o r ts
2  1 0 /1 0 0 /1 0 0 0  P o r ts

S ta c k a b le , 1 .5  R U

E n te r p r is e -c la s s  
in te llig e n t s e r v ic e s

H ig h  p e r fo r m a n c e  IP  
r o u tin g

Id e a l fo r  s ta c k  
a g g r e g a tio n , s e r v e r  
a g g r e g a tio n , o r  in  s m a ll 
n e tw o r k  b a c k b o n e

C is c o  C lu s te r  
M a n a g e m e n t S u ite

1 0  G B IC  P o r ts1 0  G B IC  P o r ts

2  1 0 /1 0 0 /1 0 0 0  P o r ts2  1 0 /1 0 0 /1 0 0 0  P o r ts

S ta c k a b le , 1 .5  R US ta c k a b le , 1 .5  R U

E n te r p r is eE n te r p r is e -- c la s s  c la s s  
in te llig e n t s e r v ic e sin te llig e n t s e r v ic e s

H ig h  p e r fo r m a n c e  IP  H ig h  p e r fo r m a n c e  IP  
r o u tin gr o u tin g

Id e a l fo r  s ta c k  Id e a l fo r  s ta c k  
a g g r e g a tio n , s e r v e r  a g g r e g a tio n , s e r v e r  
a g g r e g a tio n , o r  in  s m a ll a g g r e g a tio n , o r  in  s m a ll 
n e tw o r k  b a c k b o n en e tw o r k  b a c k b o n e

C is c o  C lu s te r  C is c o  C lu s te r  
M a n a g e m e n t S u iteM a n a g e m e n t S u ite

C is c o  C a ta ly s t®  3 5 5 0  S e r ie s  C is c o  C a ta ly s t®  3 5 5 0  S e r ie s  
In te llig e n t E th e r n e t S w itc h e sIn te llig e n t E th e r n e t S w itc h e s
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R e d e s  In te lig e n te sR e d e s  In te lig e n te s
C o r e  S w itc h e sC o r e  S w itc h e s
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IP  R o u tin g
Internet

VPN

PSTN 
Network

N e tw o r k  
A c c e s s  
C o n tr o l

Q o S

C a ta ly s t 6 5 0 0

C a ta ly s t 3 5 5 0

D e liv e r in g  L a y e r  2  - 4  S e r v ic e s                       
F r o m  th e  E d g e  th r o u g h  th e  C o r e  to  th e  W A N

C o r eC o r e
S e r v ic io s  In te lig e n te sS e r v ic io s  In te lig e n te s
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Q u éQ u é e se s IP  R o u tin g ?IP  R o u tin g ?

D e c is ió n y  A c c ió n  In te lig e n te
q u e p e r m ite q u e la  
in fo r m a c ió n s e a  
e fic ie n te m e n te d ir e c c io n a d a  
d e s d e  u n a  r e d  a  o tr a

IP  R o u tin g
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P o r q u éP o r q u é IP  R o u tin g ?IP  R o u tin g ?

• F a lla s  e n  la  R e d  im p lic a  
d is m in u c ió n  d e  la  
p ro d u c tiv id a d

• A u m e n to  d e  trá fic o tip o
B ro a d c a s t a u m e n ta ta m a ñ o
d e  la  re d

• A u m e n ta r d is p o n ib ilid a d  m e d ia n te  
R e d u n d a n c ia  y  re c u p e ra c ió n  rá p id a  d e  
fa lla s .

• A u m e n ta r E s c a la b ilid a d m e d ia n te
m e jo r m a n e jo d e  trá fic o .

IP  R o u tin g

• P r e o c u p a c ió n
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Internet
VPN

A s e g u ra a  
u s u a rio s n o  
e x p e rim ie n ta r u n  
p ro b le m a  d e b id o  a  
la  fa lla  d e  u n  
d is p o s itiv o

H S R P

IP  R o u tin g

R e d u n d a n c iaR e d u n d a n c ia
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Internet
VPN

E n la c e s  
r u te a d o s s o n  
b a la n c e a d o s D is trib u y e  trá fic o  

e q u ita tiv a m e n te  
a  tra v é s  d e  lo s  
e n la c e s

IP  R o u tin g

B a la n c e o  B a la n c e o  d e  d e  C a r g aC a r g a
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Internet
VPN

R á p id a  
r e c u p e r a c ió n S i u n  e n la c e  

fa lla , e l o tro e s
a c tiv a d o
in m e d ia ta m e n te

IP  R o u tin g

R e c u p e r a c ió nR e c u p e r a c ió n



5 8© 2 0 0 2 , C is c o  S y s te m s , In c . 

Internet
VPN

R o u te r

V L A N  1 V L A N  2

M e jo ra
R e n d im ie n to d e  
la  R e d

IP  R o u tin g

In te rIn te r -- V L A N  R o u tin gV L A N  R o u tin g
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IP  R o u tin gIP  R o u tin g
R e s u m e nR e s u m e n

IP  R o u tin g  M a x im iz a la  
u tiliz a c ió n d e  la  R e d

IP  R o u tin g
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Q u éQ u é e s  Q o Se s  Q o S ??

Q u a lity  o f S e r v ic e  (Q o S ) 
P r o v e e d e c is io n e s in te lig e n te s
p a r a p r io r iz a r tr á fic o
im p o r ta n te e n  fo r m a  
c o n s is te n te , u n ifo r m e  y  d e  
e n tr e g a  p r e d e c ib le  

Q o S
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P o r q u é  Q o SP o r q u é  Q o S ??

• R e d e s p ro v e e n típ ic a m e n te  
s e rv ic io s “B e s t E ffo rt"

• N o  h a y  g a ra n tía s  a c e rc a  d e  
c ú a n d o  lo s  d a to s  a rrib a n

• M e jo ra  R e n d im ie n to  d e  la  R e d  y  T ie m p o s  
d e  R e s p u e s ta  p a ra  a p lic a c io n e s  d e  M is ió n  
C rític a

• P e rm ite  c a p a c id a d  p a ra  V o IP  y  V id e o

Q o S

• P r e o c u p a c ió n
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V id e o

E m a il

E -c o m m e r c e

V o ic e

E -m a il, W e b
B r o w s in g

E -C o m m e r c e

A p p lic a tio n  
T r a ffic

V o ic e

Q o SQ o S
C la s e sC la s e s d e  d e  T r á fic oT r á fic o

M e d iu m  P r io r ity

L o w  P r io r ity

H ig h  P r io r ity

T o p  P r io r ityT o p  P r io r ity

T r a ffic
C la s s ific a tio n

T r a ffic
C la s s ific a tio n
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Q o SQ o S
R e s u m e nR e s u m e n

Q o S  m a x im iz a e l A n c h o  d e  
B a n d a  a c tu a lm e n te  
d is p o n ib le .

Q o S
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Q u éQ u é e se s C o n tr o l d e  C o n tr o l d e  A c c e s oA c c e s o a  la  R e d  ?a  la  R e d  ?
N e tw o r k  A c c e s s  C o n tr o l (N A C )N e tw o r k  A c c e s s  C o n tr o l (N A C )

N e tw o r k  A c c e s s  C o n tr o l 
P r o v e e a u m e n to d e  
S e g u r id a d e n  la  R e d
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P o r q u é  P o r q u é  C o n tr o l d e  C o n tr o l d e  A c c e s o  A c c e s o  a  a  
la  R e d ?la  R e d ?

• A m e n a z a s In te rn a s  y  
E x te rn a s a  la  R e d

• A c c e s o L im ita d o a  in fo rm a c ió n
s e n s ib le

N e tw o r k   
A c c e s s  
C o n tr o l

• P r e o c u p a c ió n



6 6© 2 0 0 2 , C is c o  S y s te m s , In c . 

A c c e s s  C o n tr o l L is tsA c c e s s  C o n tr o l L is ts

• P r o v e e h a b ilid a d d e  c o n tr o la r  a c c e s o d e  to d o s
lo s p a q u e te s , y a s e a  in te r n a m e n te d e n tr o d e  
u n a V L A N  o  r u te a d o s e n tr e V L A N s

• R e n d im ie n to d e  e n v io y  r u te o n o  s o n  
c o m p r o m e tid o s p o r a p lic a c ió n d e  A C L s …  s o n  
r e a liz a d a s e n  h a r d w a r e

• T y p e s  o f A C L s
• R o u te r  A C L  (R A C L )

• V L A N  A C L  (V A C L )

• T im e -b a s e d A C L s
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S e g u r id a d  p a r aS e g u r id a d  p a r a S e r v id o r e sS e r v id o r e s
N e tw o r k   
A c c e s s  
C o n tr o l

Accounting Servers

Hosts 

LAN

Catalyst 3550

Catalyst 

U s u a r io  in te n ta  
a c c e s a r  a  
A c c o u n tin g  
S e r v e r s

1

S w itc h  r e s tr in g e  
a c c e s o  a  
A c c o u n tin g  
S e r v e r s

2
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S e g u r id a d  p a r a  A c c e s o  S e g u r id a d  p a r a  A c c e s o  a  la  R e da  la  R e d

U s u a r io  in te n ta  
a c c e s a r  la  r e d  
L A N

1

S w itc h  r e s tr in g e  
a c c e s o  n o  
a u to r iz a d o  a  la  
r e d  L A N

2

N e tw o r k   
A c c e s s  
C o n tr o l

Accounting Servers

LAN

Catalyst 3550

Catalyst 
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A m e n a z a sA m e n a z a s E x te r n a sE x te r n a s

Accounting Servers

Hosts 

LAN

Catalyst 3550

Catalyst 

Internet

N e tw o r k   
A c c e s s  
C o n tr o l

S w itc h  r e s tr in g e  
a c c e s o s  n o  
a u to r iz a d o s  a  la  
r e d  L A N

1



7 0© 2 0 0 2 , C is c o  S y s te m s , In c . 

N e tw o r k  A c c e s s  C o n tr o l N e tw o r k  A c c e s s  C o n tr o l 
R e s u m e nR e s u m e n

A c c e s s  C o n tr o l L is ts  
P r o v e e n  S e g u r id a d  a d ic io n a l 
a  la s  a m e n a z a s  in te r n a s  y  
e x te r n a s .

N e tw o r k   
A c c e s s  
C o n tr o l
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C o r eC o r e
C a p a c id a d e sC a p a c id a d e s y  y  S e r v ic io sS e r v ic io s

• R e n d im ie n to  E s c a la b le

• E n la c e s  1 0 G ig E

• S e r v ic io s  L 2 /L 3 /L 4

• A lta  D is p o n ib ilid a d

• R e d e s  d e  C o n te n id o  L 4 -L 7

• S e r v ic io s  W A N

• S e r v ic io s  C o n v e r g e n te s

D is tr ib uD is tr ib u c ió nc ió n

N ú c le oN ú c le o
((C o r eC o r e ))

A c c e sA c c e s oo

W A NW A N
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L A N  S w itc h in gL A N  S w itc h in g
S o lu c io n e sS o lu c io n e s

C a ta ly s t 3 5 5 0

•S ta c k a b le , C o m p a c t F o o tp rin t 
• G ig  D e n s ity : 12  P o rts  
• E Z  C lu s te rin g  M a n a g e m e n t
• L 2 -L 4  S w itc h in g
• M e d iu m  P o rt D e n s ity

• H ig h e s t S w itc h in g  C a p a c ity
• H ig h  A v a ila b ility  - S ta te fu l F a ilo v e r
• 10  G ig a b it E th e rn e t In te rfa c e s  
• N o n -B lo c k in g  G ig  D e n s ity : 14 2
• L A N /W A N  In te rfa c e s  (to  O C  4 8 )
� L 2 -L 7  S w itc h in g
� In te g ra te d  In -L in e  P o w e r
� S e rv ic e s  M o d u le s   
� R e d u n d a n t P o w e r
� R e d u n d a n t S u p e rv is o r, F a b ric

C a ta ly s t 6 5 0 0

• H ig h  S w itc h in g  C a p a c ity
• H ig h  D e n s ity  10 /10 0 /10 0 0
• H ig h  D e n s ity  10 0 F X  &  10 0 0 L X
• N o n -B lo c k in g  G ig  D e n s ity : 3 2
• L A N /W A N  In te rfa c e s  (T 1/E 1)
• L 2 -L 4  S w itc h in g  
• In -L in e  P o w e r O p tio n
• R e d u n d a n t P o w e r

C a ta ly s t 4 0 0 0

E n d -to -E n d  S o lu tio n s
S e r v ic e  a n d  S u p p o r t

E n d -to -E n d  S o lu tio n s
S e r v ic e  a n d  S u p p o r t

S 2
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R e n d im ie n to  P r e d e c ib leR e n d im ie n to  P r e d e c ib le
S e r v ic io s  S e r v ic io s  W ir eW ir e -- S p e e dS p e e d

• P e r fo r m a n c e b a s a d a            
e n  C is c o  E x p r e s s  
F o r w a r d in g (C E F )
L a y e r  2 /3 /4  s w itc h in g

• W ir e -s p e e d ,
s e r v ic io s  s in              
a fe c ta r  r e n d im ie n to :

3 2 K  Q o S  p o lític a s
3 2 K  A C L  e n tr a d a s
4  c o la s  p o r  p u e r ta
1 2 8 K  u n ic a s t/m u ltic a s t 
a d d r e s s e s

C o n tr o l-P la n e  L o a d  (N o . N e w  F lo w s /S e c )

C E F -B a s e d  
S w itc h in g

P a c k e t D r o p , C a c h e  
M is s e s , C P U  O v e r lo a d

C a c h e -B a s e d
S w itc h in g

S e r v ic e s  L o a d , e .g ., A C L s , Q o S , M c a s t

H a r d w a r e
S e r v ic e s

P a c k e t D r o p , C a c h e  
M is s e s , C P U  O v e r lo a d

S o ftw a r e -B a s e d
S e r v ic e s

S 2
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C o r e  S w itc h e sC o r e  S w itc h e s
A rA r q u itq u it e c tu re c tu r a  E s c a la b lea  E s c a la b le

B a c k p la n e  P a s iv o

S w itc h in g  E n g in e C e n tr a liz a d a

F le x ib le  L in e C a r d s

S u p e r v is o r
• E s c a la b le fo r w a r d in g  y s e r v ic io s
• W ir e -s p e e d  u n ic a s t/m u ltic a s t 
• M e m o r ia  c o m p a r tid a  D y n a m ic
• U ltr a -B a ja la te n c ia

• E s c a la b le p o in t-to -p o in t

• F u n c io n a lid a d tr a n s p a r e n te
• 1 0 /1 0 0 /1 0 0 0  (fib e r  o r  c o p p e r )

S 2
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E x te n s ivE x te n s iv oo Q o SQ o S

A d v a n c e d  T r a ffic  
S h a p in g  a n d  S c h e d u lin g

O p tim iz e  tr a ffic  flo w s
F o u r  q u e u e s  p e r  p o r t
S tr ic t p r io r ity  q u e u in g

A d v a n c e d  T r a ffic  
S h a p in g  a n d  S c h e d u lin g

O p tim iz e  tr a ffic  flo w s
F o u r  q u e u e s  p e r  p o r t
S tr ic t p r io r ity  q u e u in g

R XR XR X

Q u e u e  1Q u e u e  1

Q u e u e  2Q u e u e  2

Q u e u e  3Q u e u e  3Q u e u e  3

Q u e u e  4Q u e u e  4

In g r e s s
P o lic e

In g r e s s
P o lic eC la s s ifyC la s s ify

S h a p in g  
S h a r in g  

S c h e d u lin g

S h a p in g  
S h a r in g  

S c h e d u lin g
T XT X

T r a ffic  C la s s ific a tio n  a n d  M a r k in g  fo r  D iffe r e n tia te d  S e r v ic e s
P e r  p o r t o r  in d iv id u a l/a g g r e g a te  flo w  c la s s ific a tio n

8 0 2 .1 p  (C o S ), IS L , o r  IP  T o S  m a r k in g  in c lu d in g  r e w r ite

T r a ffic  C la s s ific a tio n  a n d  M a r k in g  fo r  D iffe r e n tia te d  S e r v ic e s
P e r  p o r t o r  in d iv id u a l/a g g r e g a te  flo w  c la s s ific a tio n

8 0 2 .1 p  (C o S ), IS L , o r  IP  T o S  m a r k in g  in c lu d in g  r e w r ite

A d m is s io n  C o n tr o l
P r e v e n t n e tw o r k  c o n g e s tio n

In p u t a n d  o u tp u t p o lic in g  p e r  p o r t

A d m is s io n  C o n tr o l
P r e v e n t n e tw o r k  c o n g e s tio n

In p u t a n d  o u tp u t p o lic in g  p e r  p o r t

E g r e s s
P o lic e

E g r e s s
P o lic eR e w r iteR e w r ite

S 2
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G ig a b it S w itc h in g
P a c k e t F o r w a r d in g

R o u tin g  S c a la b ility
E n te r p r is e  &  S P

S e r v ic io s  d e
R e d  In te lig e n te

R e n d im ie n to  
E s c a la b le

Co n tr o l
E s c a la b le

C e n tr a liz e d  &  D is t. 
In te llig e n c e

C e n tr a liz e d  &  D is t. 
S w itc h in g

S e c u r ity , Q o S , M u ltic a s t
H ig h  A v a ila b ility

W A N  E d g e  S e r v ic e s
L a y e r  2 -7  S w itc h in g

V o ic e /V id e o /D a ta
P o lic y  M a n a g e m e n t

1 0 /1 0 0  A g g r e g a tio n G E  A g g r e g a tio n 1 0 G E  A g g r e g a tio n

E s c a la b ilid a d

C o r e  S w itc h in gC o r e  S w itc h in g
E x c e le n c iaE x c e le n c ia
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S u p e r v is o rS u p e r v is o r

•• R e d u n d a n c iaR e d u n d a n c ia S u p e r v is o r e sS u p e r v is o r e s
•• R e d u n d a n c iaR e d u n d a n c ia G E  U p lin k sG E  U p lin k s
•• R e d u n d a n c iaR e d u n d a n c ia S w itc h  F a b r ic sS w itc h  F a b r ic s
•• R e c u p e r a c iR e c u p e r a c i[o n  (F a s t S w itc h o v e r ) [o n  (F a s t S w itc h o v e r ) 

s in  ps in  p éé r d id ar d id a d e  d e  c o m u n ic a c ic o m u n ic a c ióó nn

•• FF a s ta s t EE th  th  &  &  G ig a E thG ig a E th C h a n n e lC h a n n e l
•• H o tH o t -- S w a pS w a p

MM o d u le so d u le s

•• R e d u n d a n c iaR e d u n d a n c ia F u e n te s  d e  F u e n te s  d e  P o d e rP o d e r
•• R e d u n d a n c ia  V e n tila d o r e sR e d u n d a n c ia  V e n tila d o r e s

O tr o sO tr o s

C o r e  S w itc h in gC o r e  S w itc h in g
A lta  D is p o n ib ilid a dA lta  D is p o n ib ilid a d
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C is c o  C a ta ly s t 6 5 0 0C is c o  C a ta ly s t 6 5 0 0
L a  L a  F o r ta le z aF o r ta le z a d e  d e  u n a  P la ta fo r m a  U n ic au n a  P la ta fo r m a  U n ic a

C is c o  C a ta ly s t 6 5 0 0C is c o  C a ta ly s t 6 5 0 0

W A N  M o d u le sW A N  M o d u le s

C o m m o n  
In fr a s tr u c tu r e

C o m m o n  
In fr a s tr u c tu r e

E th e r n e t M o d u le sE th e r n e t M o d u le s S p e c ia liz e d  S e r v ic e s  M o d u le sS p e c ia liz e d  S e r v ic e s  M o d u le s
M e tr o  1 0 G EG E1 0 /1 0 0 1 0 /1 0 0 V

C o p p e r /F ib e r

N A M C o n te n t ID S 7 x x x  P A s O C x W A N C H O C x

E n te r p r is e  F o c u s

V P N
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C o n tro lle r
A
0

A
1 C o n tro lle r

B
0

B
1 C o n tro lle r

A
0

A
1 C o n tro lle r

B
0

B
1

G ig a b it / 1 0  G ig a b it 
E th e r n e t U p lin k s

F U T U R O

D W D M  / IP  +  
O p tic a l / IP /F C

G ig a b it+  F ir e w a ll

C a c h in g  &  
C o n te n t R o u tin g ,
S to r a g e  A r e a  R o u tin g

W A N  / M A N

S iS i

S iS i

O p c io n e s  d e  C h a s s is  

S iS i

N u e v o  M u n d o V o z &  V id e o  
s o b r e IP

F a s t / G ig a b it 
E th e r n e t U p lin k s

H O Y B a la n c e o  d e  
S e r v id o r e s

W A N  / M A N

P S T N

T 1  to  O c 4 8 c
S O N E T

C o r eC o r e
D ir e c c io n e sD ir e c c io n e s

E s c a la b le
In te lig e n te

R e n d im ie n to
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R e d e s  In te lig e n te sR e d e s  In te lig e n te s
T e n d e n c ia sT e n d e n c ia s
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E v o lu c ió n  CE v o lu c ió n  C a m p u sa m p u s a  a  
M o d e lo  IM o d e lo  In tr a n e tn tr a n e t

• P a tr ó n  d e  T r á fic o  8 0 /2 0
(C e n tr a liz a d o )

C lie n te S e r v id o r

• In fr a e s tr u c tu r a  J e r a r q u ic a
• R e q u ie r e  a lta  v e lo c id a d  d e s d e  

e l b a c k b o n e  a  lo s  a c c e s o s
• D e s k to p -s w itc h a d o 1 0 /1 0 0  

a u to s e n s in g

In tr a n e t

W e b  S e r v e r

V id e o
S e r v e r

W e b  S e r v e r

T e n d e n c ia s  : C a m b ia n d o  e l M o d e loT e n d e n c ia s  : C a m b ia n d o  e l M o d e lo
C lie n tC lie n t ee S e r vS e r v id o r  A n te s  id o r  A n te s  -- IIn tr a n e tn tr a n e t AA h o r ah o r a

•• R e n d im ie n to  E s c a la b leR e n d im ie n to  E s c a la b le

•• M a n tin e  in te g r id a d  d e  M a n tin e  in te g r id a d  d e  
la  a p lic a c ió nla  a p lic a c ió n

•• C o n tr o l c e n tr a liz a d o  y  C o n tr o l c e n tr a liz a d o  y  
v is ib ilid a dv is ib ilid a d

•• P r o te c c ió n  a  la  P r o te c c ió n  a  la  
In v e r s ió nIn v e r s ió n
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T e n d e n c ia sT e n d e n c ia s
M e r c a d o  M e r c a d o  L A N  S w itc h in gL A N  S w itc h in g

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

$ 0

$ 2

$ 4

$ 6

$ 8

$ 1 0

$ 1 2

$ 1 4

$ 1 6

$ 1 8

R e v e n u e  
($  B illio n s ) 

S o u r c e : D e ll’O r o  G r o u p

G ig a b it E th e r n e tG ig a b it E th e r n e t

S w itc h e d  1 0 0S w itc h e d  1 0 0

S w itc h e d  1 0S w itc h e d  1 0S w itc h e d  1 0

S h a r e d  E th e r n e tS h a r e d  E th e r n e tS h a r e d  E th e r n e t

A T M
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T e n d e n c ia s
R e d e s  In te lig e n te s  - E v o lu c ió n
T e n d e n c ia sT e n d e n c ia s
R e d e s  In te lig e n te s  R e d e s  In te lig e n te s  -- E v o luE v o lu c ió nc ió n

C O N T E N T  N E T W O R K IN G

C o n e c tiv id a d

L a y e r -2 /3
N e tw o r k
S e r v ic e s

C is c o  IO S ®  
S o ftw a r e

S e r v ic io s  d e  R e d
E s tá tic o

L a y e r  2 -3
N e tw o r k

In te g r a tio n
:

P e r fo r m a n c e /
S c a la b ility

S e r v ic io  d e  R e d
D in á m ic o

C is c o A s s u r e :
E R P  A p p s

Q o S

L a y e r  4
A p p lic a tio n  

A w a r e  
N e tw o r k  
S e r v ic e s

R e d  d e
C o n te n id o s

C is c o  
C o n te n t 

N e tw o r k in g :
In te r n e t 

S o lu tio n s

L a y e r  4 -7
In te llig e n t

N e tw o r k  S e r v ic e s
Q o S
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T e n d e n c ia sT e n d e n c ia s
T r á fic o s  T r á fic o s  -- C r e c im ie n to  C r e c im ie n to  E x p o n e n tia lE x p o n e n tia l

H u b s /R o u te r s

S w itc h e s /R o u te r s

•1 9 8 5 – 1 9 9 5

E th e r n e t/
F D D I

1 9 9 51 9 9 5

1 0 x

•1 9 9 5 – 1 9 9 7

F a s t E th e r n e t/

O C -3  A T M

1 9 9 71 9 9 7

1 0 0 x

G ig a b it S w itc h in g
1 9 9 91 9 9 9

•1 9 9 8 – 2 0 0 0

G ig a b it E th e r n e t/
O C -1 2 , 4 8  A T M

1 0 0 0 x

E n te r p r is e  G ig a b it S w itc h in g

2 0 0 22 0 0 2

1 0 0 0 0 x

•2 0 0 2

1 0  G ig a b it E th e r n e t/
O C -1 9 2  A T M
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R E S U M E NR E S U M E N
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E l F u tu r o  d e  la  R e d e s  (E l F u tu r o  d e  la  R e d e s  ( N e tw o r k in gN e tw o r k in g ))
V e lo c id a dV e lo c id a d , , S e r v icS e r v ic ioio y  A lc a n c ey  A lc a n c e

In te r n e t
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C o n d u c to r e s  d e  la s  C o n d u c to r e s  d e  la s  T e c n o lo gT e c n o lo g íaía

• R e d e s  C o n v e r g e n te s
V o z , V id e o , D a to s , s to r a g e

R e q u e r im ie n to s  d e  Q o S y s e g u r id a d

• C r e c ie n te  p o d e r  a l D e s k to p  

• A p lic a c io n e s  A v a n z a d a s  c o n  
p a tr o n e s  d e  tr á fic o  
im p r e d e c ib le s

C r e c im e n to  e n  ta m a ñ o s  d e  a r c h iv o s
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N e x t In te llig e n t N e tw o r k sN e x t In te llig e n t N e tw o r k s

“ In te lig e n c ia e n  la  R e d ”

C is c o  e s ta lid e ra n d o la  v ía h a c ia
u n a R e d  In te lig e n te  

C a lid a d d e  S e r v ic ioS e g u r id a dD is p o n ib ilid a d
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R e d e sR e d e s d e  d e  S e r v ic io sS e r v ic io s
In te lig e n te sIn te lig e n te s

Coax CableCoax Cable

Copper Wire/Copper Wire/
DSL/DialDSL/Dial

OpticalOptical

WirelessWireless




