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M a x  T r e m p

S y s te m s  E n g in e e r  M a n a g e r  – S e r v ic e  P r o v id e r s  M e x ic o

C is c o  S y s te m s

m tr e m p @ c is c o .c o m
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A g e n d a

• 2  d iffe r e n t “ In te r n e ts ”

• A d v a n c e s  in  te c h n o lo g y

• F u tu r e  d e v e lo p m e n ts

• F in a l th o u g h ts  
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A g e n d a

• 2  d iffe r e n t “ In te r n e ts ”

• A d v a n c e s  in  te c h n o lo g y

• F u tu r e  d e v e lo p m e n ts

• F in a l th o u g h ts  
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T h e  In te r n e t

• N o t o n ly  it’s  n o t lo s t, it’s  e x a c tly  th e  o th e r  w a y  a r o u n d

• N u m b e r  o f In te r n e t u s e r s  w ill in c r e a s e  fr o m  4 0 0  m illio n  
th is  y e a r  to  9 0 0  m illio n  b y  2 0 0 4

• B a n d w id th  a t th e  c o r e  o f th e  In te r n e t is  d o u b lin g  e v e r y
6  m o n th s

• B r o a d b a n d  p e n e tr a tio n  in  th e  W o r ld  is  ~  3 %

• In v e s tm e n t in  e -b u s in e s s  is  in c r e a s in g  b y  2 5 %  a n n u a lly

• It’s  ju s t th a t c o m p a n ie s  n e e d  to  ta k e  th e  In te r n e t 
s e r io u s ly !

S o u r c e s : ID C , T e le C h o ic e a n d S tr a te g is G r o u p , 2 0 0 0



C O N N E C T IV IT Y

U s e r s  w ith
v a r io u s  p r o file s  &

B u s in e s s  m o tiv a tio n s

B r id g in g , r o u tin g
S w itc h in g , G a te w a y

IN
A  tr u s te e  w o r k p la c e

A S S U M IN G
tr u s te e  u s e r s

T h e  In te r n e t h a s
C h a n g e d  N e tw o r k in g …  

To In te llig e n t
&  D is tr ib u te d  N e tw o r k
A r c h ite c tu r e

- U s e r  A w a r e n e s s
- C o n te n t &  A p p lic a tio n  R o u tin g
- O p e r a tio n a l A u to m a tio n
- N e tw o r k  S e r v ic e s

Q o s , M u ltic a s t, R o u tin g
C o n te n t m g m t, s e c u r ity
A d d r e s s a b ility , tu n n e lin g
tr a ffic  e n g in e e r in g ,e tc
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A g e n d a

• 2  d iffe r e n t “ In te r n e ts ”

•• A d v a n c e s  in  te c h n o lo g yA d v a n c e s  in  te c h n o lo g y

• F u tu r e  d e v e lo p m e n ts

• F in a l th o u g h ts  
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IP , T h e  In v is ib le  G lu e  – D is r u p tiv e  
T e c h n o lo g y

O p tic a lS A N

C D N
L A N
M A N
W A N

V o IPM o b ile  &  
W ir e le s s

S c a le  S c a le  
N e tw o r k sN e tw o r k s

S c a le  S c a le  
C o n n e c tiv ityC o n n e c tiv ity

S c a le  S c a le  
S e r v ic e sS e r v ic e s
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A g g r e g a tio n
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1 9 9 61 9 9 6

O th e r
3 5 %

IPIP
2 0 %2 0 %

S N AS N A
4 5 %4 5 %
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2 0 0 12 0 0 12 0 0 1

O th e r  1 0 %

IPIP
8 0 %8 0 %

S N A  1 0 %S N A  1 0 %

A N D !A N D !
T h is  S lic e  is  T h is  S lic e  is  
1 7 %  B ig g e r  1 7 %  B ig g e r  
th a n  1 9 9 6th a n  1 9 9 6

S o u r c e : G a r tn e r  G r o u pS o u r c e : G a r tn e r  G r o u p

T h e  IP  W a v e
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S o m e  E x a m p le s  o f D is r u p tio n

M u ltifu n c tio n a l d e v ic e s  
w ith  n e tw o r k  in te r fa c e s

T e le p h o n e , P C s  
a n d  T V s

N o w  D a ta , la te r  
m u ltim e d ia  d o m in a te s

V o ic e  d o m in a te s  th e  n e tw o r k

T o ta lly  o p e n  a n d  
in te r o p e r a b le  n e tw o r k s

P r o p r ie ta r y  &  
s p e c ia liz e d  n e tw o r k in g

A  g lo b a l n e tw o r k  o f 
P A C K E T -b a s e d  N E T W O R K S

In te r n e t &  P u b lic  n e tw o r k  
s e p a r a te

T o w a r d  B u n d le d /S e r v ic e s  m o d e l
H ig h  ta r iffs  fo r  lo n g -
d is ta n c e  s e r v ic e s

In te r n e t B r o a d b a n d  A c c e s s  &  V P ND ia l a n d  L e a s e d
In te r n e t A c c e s s

R e n te d  A p p lic a tio n s  &  S e r v ic e s  to  A S P sO w n e d  
A p p lic a tio n s

O ld  W o r ld In te r n e t W o r ld
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O p tic a lS A N

C N
L A N
M A N
W A N

V o IPM o b ile  &  
W ir e le s s

S c a le  
N e tw o r k s

S c a le  
C o n n e c tiv ity

S c a le  
S e r v ic e s

V o IPV o IP
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D a ta /V o ic e /V id e o  C o n v e r s io n

• V o ic e  a n d  V id e o  c o n v e r tin g
to  p a c k e t

• E n a b le s  n e w  a p p lic a tio n s
• T e le c o m  a n d  D a ta c o m

E n te r p r is e  W A N , N e tw o r k e d  P B X
S e r v ic e  P r o v id e r s

• E n te r ta in m e n t, in fo r m a tio n  
a n d  e d u c a tio n a l v id e o
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D a ta /V o ic e /V id e o  D r iv e r s

• N e w  A p p lic a tio n s  
• T e c h n o lo g y  

In v e s tm e n t
• E c o n o m ic s  o f 

P a c k e t S w itc h in g



-- In te r n e t In te r n e t 
B r o a d c a s tin gB r o a d c a s tin g

Paradigm of the Past

•Network 
A rc h i tec tu re - V H F / P S T N

• P rog ra m m i n g  
E n v i ron m en t - P rop ri eta ry

• D ev i c e - T V +  P h on e

• U s er E n v i ron m en t - S ep a ra ted

• I n tera c ti v i ty - L ow /  S l ow

• M a rket a p p roa c c h - B roa d b a n d

Paradigm of the F u tu re

•Network
A rc h i tec tu re - H ea d - E n d  d i s tri b u ti on

M a n a g ed  S erv i c es

• P rog ra m m i n g  
E n v i ron m en t - I P / S ta n d a rd s

• D ev i c e - a l l  I P  rea d y

• U s er E n v i ron m en t - A d a p ti v e

• I n tera c ti v i ty - O n l i n e/ R ti m e

• M a rket a p p roa c h     - B roa d b a n d
- I n d i v i d u a l  &   C om m u n i ty
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Im p lic a tio n s  o f In te r n e t T e le p h o n y

$  p e r
M in u te
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U n ifie d  C o m m u n ic a tio n s

• U n iv e r s a l 
A c c e s s  fr o m  a n y
d e v ic e , a n y w h e r e

• U n ifie s  a ll 
c o m m u n ic a tio n s  in to  a  
s in g le  in fr a s tr u c tu r e
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If it’s my friend and I am in a meeting,
send to unified messaging
If it’s the boss, and I’m not in a meeting, 
call me -- but don’t call my mobile phone
If it’s my wife, call me everywhere! Otherwise 
I’ll sleep with the dog !!

P e r s o n a l N e tw o r k  A s s is ta n t

In c o m in g  c a ll!C h e c k  m y  C a le n d a r
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O p tic a lS A N

C N
L A N
M A N
W A N

V o IPM o b ile  &  
W ir e le s s

S c a le  
N e tw o r k s

S c a le  
C o n n e c tiv ity

S c a le  
S e r v ic e s

T r a n s p o r t T r a n s p o r t 
&  A c c e s s&  A c c e s s
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2 8 K b p s -5 6 K b s … !% $ @ # !^

8 0 %  o f th e  In te r n e t A c c e s s  is  s till
A n a lo g /le a s e d  tr a n s m is s io n .

lik e  2 0  y e a r s  a g o …  

A n a lo g .c o mA n a lo g .c o m
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S c a lin g  th e  In te r n e t – T h e  B a n d w id th  T s u n a m i

L e a s e d  L in e
A g g r e g a tio n
L e a s e d  L in e
A g g r e g a tio n C o r eC o r e

M e tr o
A g g r e g a tio n

L e a s e d  L in e
A g g r e g a tio n
L e a s e d  L in e
A g g r e g a tio n C o r eC o r e

B B  S u b s c r ib e r
A g g r e g a tio n

M e tr o
A g g r e g a tio n

L e a s e d  L in e
A g g r e g a tio n
L e a s e d  L in e
A g g r e g a tio n C o r eC o r e

B B  S u b s c r ib e r
A g g r e g a tio n

M e tr o
A g g r e g a tio n

L e a s e d  L in e
A g g r e g a tio n
L e a s e d  L in e
A g g r e g a tio n C o r eC o r e

ID CID C

B B  S u b s c r ib e r
A g g r e g a tio n

M e tr o
A g g r e g a tio n

L e a s e d  L in e
A g g r e g a tio n
L e a s e d  L in e
A g g r e g a tio n C o r eC o r e

ID CID C

M e tr o
O p tic a l 
R in g s

M e tr o
O p tic a l 
R in g s

B B  S u b s c r ib e r
A g g r e g a tio n

M e tr o
A g g r e g a tio n

L e a s e d  L in e
A g g r e g a tio n
L e a s e d  L in e
A g g r e g a tio n C o r eC o r e

ID CID C

M e tr o
O p tic a l 
R in g s

M e tr o
O p tic a l 
R in g s

B B
X -p o r t

B B  S u b s c r ib e r
A g g r e g a tio n

M e tr o
A g g r e g a tio n

L e a s e d  L in e
A g g r e g a tio n
L e a s e d  L in e
A g g r e g a tio n C o r eC o r e O p tic a l 

C o r e
O p tic a l 

C o r e

ID CID C

M e tr o
O p tic a l 
R in g s

M e tr o
O p tic a l 
R in g s

B B
X -p o r t
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L a s t M ile s

Wireless

Cable

Dial
Leased

Fiber/
POS

Satellite
/fixed

• M a n a g e d  S e r v ic e s  
(V P N ,h o s tin g , v id e o , w e b c a c h in g ,e tc )

• S e r v ic e  R e a c h
• M a s s  m a r k e t p r o v is io n in g  &

s e r v ic e s  le v e l  a u to m a tio n /m g m t
• C o n s u m e r  s e r v ic e s
• B u s in e s s  S e r v ic e s
• In te r o p e r a b ility
• S ta n d a r d s



B a n d w id thB a n d w id th

IP  O p tim iz e dIP  O p tim iz e d
S e g m e n ta tio nS e g m e n ta tio n

• W a v e le n g th  
p r o life r a tio n

• F r o m  2 .5 G  to
1 0 G   to  4 0 G

• D r a m a tic  
im p r o v e m e n ts

• S to r a g e
• M e tr o /E th e r n e t
• L o n g  a n d  u ltr a  

lo n g  h a u l
• L e g a c y  tr a ffic

O p tic a l N e tw o r k in g

• C o n tr o llin g  o p tic s  
w ith  IP

• E lim in a tin g  
m u ltip le x in g  la y e r s
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A r c h ite c tu r a l L a y e r in g

O p tic a l 
A d a p ta tio n  

L a y e r  

O p tic a l 
A d a p ta tio n  

L a y e r  

S O N E T /S D HS O N E T /S D H

A T M  A T M  

B -IS D N

IP o v e r
A T M

M u ltip le x in g , P r o te c tio n , a n d  M a n a g e m e n t a t E v e r y  L a y e r

O p tic a l  L a y e r — W D M /O X C

O p tic a l 
A d a p ta tio n  

L a y e r  

O p tic a l 
A d a p ta tio n  

L a y e r  

A T M  A T M  

IP  IP  

IP  o v e r  
S O N E T /S D H

O p tic a l 
A d a p ta tio n  

L a y e r  

O p tic a l 
A d a p ta tio n  

L a y e r  

IP  IP  

S O N E T /S D H  S O N E T /S D H  

O p tic a l 
A d a p ta tio n  

L a y e r  

O p tic a l 
A d a p ta tio n  

L a y e r  

IP  IP  

IP  o v e r  
O p tic a l

IP  IP  
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IP -o v e r -W D M  A r c h ite c tu r e

M o n ito r in g  a n d  D e te c tio n : T h is  M a y  o f M a y  N o t U s e  D a ta  F r a m in g  
(E .G ., F o r  C o n tr o l C h a n n e l)

E le c tr o n ic
L a y e r

O p to -e le c tr o n ic
L a y e r

O p tic a l
L a y e r

D ir e c t L a m b d a  (λλλλ) L a b e lin g , M P L S -B a s e d  A p p r o a c h

T h e IP  L a y e r P e r fo r m s  L a y e r  3
F u n c tio n s  (E .G ., A d d r e s s in g  a n d  
R o u tin g

T h e IP  L a y e r P e r fo r m s  L a y e r  3
F u n c tio n s  (E .G ., A d d r e s s in g  a n d  
R o u tin g

G M P L S  L a y e r P r o v is io n s  S e r v ic e s  P a c k e t 
S e r v ic e s .  T h is  In c lu d e s  P a c k e t A s s e m b ly , W D M  
T o p o lo g y  a n d  R e s o u r c e  D is s e m in a tio n , 
S u r v iv a b ility  E tc .

G M P L S  L a y e r P r o v is io n s  S e r v ic e s  P a c k e t 
S e r v ic e s .  T h is  In c lu d e s  P a c k e t A s s e m b ly , W D M  
T o p o lo g y  a n d  R e s o u r c e  D is s e m in a tio n , 
S u r v iv a b ility  E tc .

T h e P h y s ic a l L a y e r p e r fo r m s  fu n c tio n s  fo r  p a c k e t 
s w itc h in g , w a v e le n g th  c o n v e r s io n , 
d e la y /b u ffe r in g , o p tic a l a m p lific a tio n  e tc .

T h e P h y s ic a l L a y e r p e r fo r m s  fu n c tio n s  fo r  p a c k e t 
s w itc h in g , w a v e le n g th  c o n v e r s io n , 
d e la y /b u ffe r in g , o p tic a l a m p lific a tio n  e tc .

M o n ito r in g  
L a y e r
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T h e  R o le  o f D W D M

• U s e s  W a v e le n g th s  a s  v ir tu a l fib e r  

• P o in t-to -p o in t c o n n e c tiv ity

• In c r e a s e d  b its /fib e r , r e d u c e d  c o s t/b it

• N o  o p tic a l n e tw o r k in g
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IP  +  O p tic a l

• D W D M  
tr a n s m is s io n

• M e s h  
to p o lo g y

• E n d -to -e n d  
p r o v is io n in g

Putting the n e tw o r k
in  o p tic a l  netw o r k ing

• W a v e le n g th  
s w itc h in g  

g r a n u la r ity

• O p e n  
p r o to c o ls
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O p tic a lS A N

C N
L A N
M A N
W A N

V o IPM o b ile  &  
W ir e le s s

S c a le  
N e tw o r k s

S c a le  
C o n n e c tiv ity

S c a le  
S e r v ic e sC o n te n t C o n te n t 

N e tw o r k in gN e tw o r k in g
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T r a d itio n a l W e b  G r o w th

W e b  S ite s
A r e  C e n tr a liz e d

W e b  G r o w s :
M o r e  U s e r s
R ic h e r  C o n te n t

T o  M a n a g e  G r o w th , 
S e r v e r  a n d  B a n d w id th
A r e  A d d e d

U  N  I V  E  R  S  I T  YU  N  I V  E  R  S  I T  Y

U  N  I V  E  R  S  I T  YU  N  I V  E  R  S  I T  Y
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A n a to m y  o f a  N e tw o r k

P e e r in g  P o in t 
C o n g e s tio n

O r ig in  S e r v e r  S c a la b ility ,
S p e e d  o f L ig h t

In te r n e t B a c k b o n e C r o s s -In te r n e t
c o n n e c tio n s

P r e m is e s
N e tw o r k

L o c a l L o o p

E 1 , D S L , 
C a b le  M o d e m

D ia l-u p
W ir e le s s

1 0  M b  to  1  G b
E th e r n e tG ig a b it O p tic a l 

N e tw o r k

P e e r in g  C a p a c ity ,
IS P  N e tw o r k  C a p a c ity

A v a ila b le  
B a n d w id th

“ M id d le M ile ”

“ L a s t M ile ”
L a s t M ile
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T h e  # 1  B a r r ie r  fo r  e -B u s in e s s  A p p lic a tio n s : 
B a n d w id th  B o ttle n e c k s

P e e r in g  P o in t 
C o n g e s tio n

O r ig in  S e r v e r  S c a la b ility ,
S p e e d  o f L ig h t

D a ta c e n te r  In te r n e t P e e r in g  
C o n n e c tio n s

E d g e
N e tw o r k

L o c a l L o o p

E 1 , D S L , 
C a b le  M o d e m

D ia l-u p
W ir e le s s

1 0  M b  to  1  G b
E th e r n e tG ig a b it O p tic a l 

N e tw o r k

P e e r in g  C a p a c ity ,
IS P  N e tw o r k  C a p a c ity

A v a ila b le  
B a n d w id th

“ M id d le M ile ”

“ L a s t M ile ”
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C o n te n t D e liv e r y  N e tw o r k s

Five k e y
Elements

B y p a s s  
B o ttle n e c k s
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O p tic a lS A N

C N
L A N
M A N
W A N

V o IPM o b ile  &  
W ir e le s s

S c a le  
N e tw o r k s

S c a le  
C o n n e c tiv ity

S c a le  
S e r v ic e sS to r a g e  S to r a g e  

N e tw o r k in gN e tw o r k in g
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• E x p o n e n tia l g r o w th  
in  s to r a g e

• V e lo c ity  o f in fo r m a tio n
a c c u m u la tio n

• A c c e le r a tio n  o f h ig h e r  
b a n d w id th  n e tw o r k in g  
te c h n o lo g ie s

• E x te r n a liz a tio n  o f s to r a g e  
n e tw o r k

• S h o r ta g e  o f IT  s ta ff, 
e v e r  in c r e a s in g  
m a n a g e m e n t c o s ts

0

5 0 0

1 0 0 0

1 5 0 0

2 0 0 0

 P e ta b y te s

1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3

 1  P e ta b y te  =  1 0 0 0  T e r a b y te s

S o u r c e : In te r n a tio n a l D a ta  C o r p o r a tio n

K e y  D r iv e r s
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• E x p o n e n tia l g r o w th  
in  s to r a g e

• V e lo c ity  o f in fo r m a tio n
a c c u m u la tio n

• A c c e le r a tio n  o f h ig h e r  
b a n d w id th  n e tw o r k in g  
te c h n o lo g ie s

• E x te r n a liz a tio n  o f s to r a g e  
o n  th e  n e tw o r k

• S h o r ta g e  o f IT  s ta ff, 
e v e r  in c r e a s in g  
m a n a g e m e n t c o s ts

S o u r c e : E M C  C o r p o r a tio n

K e y  D r iv e r s
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• E x p o n e n tia l g r o w th  
in  s to r a g e

• V e lo c ity  o f in fo r m a tio n
a c c u m u la tio n

• A c c e le r a tio n  o f h ig h e r  
b a n d w id th  n e tw o r k in g  
te c h n o lo g ie s

• E x te r n a liz a tio n  o f s to r a g e  
o n  th e  n e tw o r k

• S h o r ta g e  o f IT  s ta ff, 
e v e r  in c r e a s in g  
m a n a g e m e n t c o s ts

S o u r c e : S to r a g e  N e tw o r k in g  In d u s tr y  A s s o c ia tio n

K e y  D r iv e r s

D o u b lin g  
e v e r y  1 8  
m o n th s

D o u b lin g  
e v e r y  8 -9  
m o n th s

O p tic a l
n e tw o r k s

s p e e d

D o u b lin g  
e v e r y  1 2  
m o n th s

S to r a g e
c a p a c ity

C o m p u tin g
p o w e r
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K e y  D r iv e r s
M o s t S to r a g e  W ill B e  N e tw o r k e d  b y  2 0 0 5

• E x p o n e n tia l g r o w th  
in  s to r a g e

• V e lo c ity  o f in fo r m a tio n
a c c u m u la tio n

• A c c e le r a tio n  o f h ig h e r  
b a n d w id th  n e tw o r k in g  
te c h n o lo g ie s

• E x te r n a liz a tio n  o f s to r a g e  
o n  th e  n e tw o r k

• S h o r ta g e  o f IT  s ta ff, 
e v e r  in c r e a s in g  
m a n a g e m e n t c o s ts

E x te r n a l v s . In te r n a l
D is k  S to r a g e  ($ B )

0

1 0

2 0

3 0

4 0

5 0

1 9
9 8

1 9
9 9

2 0
0 0

2 0
0 1

2 0
0 2

E x te r n a l S to r a g eE x te r n a l S to r a g e

In te r n a l S to r a g eIn te r n a l S to r a g e

S o u r c e : In te r n a tio n a l D a ta  C o r p o r a tio n
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S o u r c e : In te r n a tio n a l D a ta  C o r p o r a tio n

• E x p o n e n tia l g r o w th  
in  s to r a g e

• V e lo c ity  o f in fo r m a tio n
a c c u m u la tio n

• A c c e le r a tio n  o f h ig h e r  
b a n d w id th  n e tw o r k in g  
te c h n o lo g ie s

• E x te r n a liz a tio n  o f s to r a g e  
o n  th e  n e tw o r k

• S h o r ta g e  o f IT  s ta ff, 
e v e r  in c r e a s in g  
m a n a g e m e n t c o s ts

$ 1 0

$ 1 0 0

$ 1 ,0 0 0

$ 1 0 0 ,0 0 0

'9 3 '9 4 '9 5 '9 6 '9 7 '9 8 '9 9 '0 0 '0 1 '0 2 '0 3

A v e r a g e

K e y  D r iv e r s
P r ic e -p e r -G ig a b y te  D e c r e a s in g  4 0 %  p e r  Y e a r  B u t...

'0 4
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S o u r c e : ID C , M e ta  G r o u p , G a r tn e r  R e s e a r c h , IT A A  

• E x p o n e n tia l g r o w th  
in  s to r a g e

• V e lo c ity  o f in fo r m a tio n
a c c u m u la tio n

• A c c e le r a tio n  o f h ig h e r  
b a n d w id th  n e tw o r k in g  
te c h n o lo g ie s

• E x te r n a liz a tio n  o f s to r a g e  
o n  th e  n e tw o r k

• S h o r ta g e  o f IT  s ta ff, 
e v e r  in c r e a s in g  
m a n a g e m e n t c o s ts

$ 1 0

$ 1 0 M

$ 5 0 M

$ 1 0 0 M

'9 3 '9 4 '9 5 '9 6 '9 7 '9 8 '9 9 '0 0 '0 1 '0 2 '0 3

K e y  D r iv e r s
N e a r ly  1  M illio n  O p e n  IT  J o b s

'0 4

D e c lin in g  $ /T B  c o s ts

3  T e r a b y te  to  
3 0 0  T e r a b y te  
D a ta  G r o w th

In c r e a s in g  
E x p e n d itu r e s  
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S to r a g e
N e tw o r k in g

S to r a g e
N e tw o r k in g

S to r a g e  a n d  N e tw o r k  
C o n v e r g e n c e

IP  N e tw o r k in g

IP  N e tw o r k in g

E x te r n a l S to r a g eE x te r n a l S to r a g e

O p tic a l N e tw o r k in g

O p tic a l N e tw o r k in g
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In te r n a l S e r v e r -
B a s e d  S to r a g e
In te r n a l S e r v e r -
B a s e d  S to r a g e

S e r v e r

N e tw o r k  S to r a g e : G e n e r a tio n  I

• A ll s to r a g e  r e s id e s  
in  s e r v e r s

• S to r a g e  s h a r in g  c r e a te s  C P U  
o v e r h e a d

• N e tw o r k  b u r d e n e d  
w ith  d is k  I/O  tr a ffic

• L im ite d  s c a la b ility  
a n d  lo w  p e r fo r m a n c e
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S A N s  C r e a te  T w o  S e p a r a te  N e tw o r k sS A N s  C r e a te  T w o  S e p a r a te  N e tw o r k s

S e r v e r

N A S

IP  F r o n t-E n d
N e tw o r k

IP  F r o n t-E n d
N e tw o r k

In te r n e t

In tr a n e t

R o u te r /
S w itc h

G e n e r a tio n  II: S A N  a n d  N A S

• P r e -G ig a b it 
E th e r n e t b a n d w id th  
a s s u m p tio n s

• T w o  d iffe r e n t n e tw o r k s

• L im ite d  In te r o p e r a b ility

• Is o la te d  “ S A N  Is la n d s ”

• M in im a l s to r a g e  s e c u r ity
S to r a g e

F C  B a c k -E n d  
N e tw o r k

F C  B a c k -E n d  
N e tw o r k

S to r a g e  A r e a  N e tw o r k

S A N  
S w itc h

T a p e

F C
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U n iv e r s a l A c c e s s  to  D a ta  a n d  S to r a g e  U n iv e r s a l A c c e s s  to  D a ta  a n d  S to r a g e  

T h e  V is io n  fo r  N e x t G e n e r a tio n  
S to r a g e  N e tw o r k in g

• U tiliz e s  b e s t fe a tu r e s  
o f S A N  a n d  N A S

• L e v e r a g e s  c a p a b ilitie s  
o f in te llig e n t IP  a n d  
o p tic a l n e tw o r k  
in fr a s tr u c tu r e

• C o s t-e ffe c tiv e  
s c a la b ility  fo r  
e -b u s in e s s

N e tw o r k  S to r a g e  P o o l

S to r a g eS to r a g e

N A S  

O p tic a l 
M A N

M a in fr a m e

IP  
N e tw o r k

H e te r o g e n e o u s  C lie n ts
H e te r o g e n e o u s  

S e r v e r s

T a p e

S to r a g e  
A p p lia n c e s

S to r a g e  
R o u te r

S A N
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A g e n d a

• 2  d iffe r e n t “ In te r n e ts ”

• A d v a n c e s  in  te c h n o lo g y

•• F u tu r e  d e v e lo p m e n tsF u tu r e  d e v e lo p m e n ts

• F in a l th o u g h ts  
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C h a s in g  th e  T o r n a d o

L a y e r  1

L a y e r  2

L a y e r  3

L a y e r s  
4 -7



R e s e a r c h  P r o g r a m s

� E le c tr o n ic  P e r s is te n c e
� U b iq u ito u s  C o m p u tin g
� In s ta n t M e s s a g in g
� M o b ile , w ir e le s s  

&  n o m a d ic  a c c e s s
� P e r s o n a l L o c a to r  S e r v ic e s

� M id d le w a r e  
(D ir e c to r ie s , P o lic y  S e r v e r s )

� N e tw o r k  M a n a g e m e n t
(A g e n t-b a s e d , S m a r t N e ts )

� S e c u r ity , M u ltic a s t
� S O H O  s e r v ic e s

� O p tic s , D W D M , 
S w itc h e d  D W D M

� L 3  r e s to r a tio n
� L a m b d a  s w itc h in g
� M e tr o p o lita n
� M ir r o r s  &  L a s e r s

� D IF F S E R V , M P L S , Q o S
� W e b  C a c h in g , O R B s
� R o u tin g /C o n g e s tio n  C o n tr o l
� A c tiv e  R o u tin g
� M ic r o n e ts

� N e tw o r k  P r o c e s s o r
� O p tic s  m a n u fa c tu r in g
� H /W  S im u la tio n  to o ls
� A S IC S  a n d  b e y o n d
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A g e n d a

• R e a lity  C h e c k  : A  lo o k  @  T o d a y ’s  m a r k e t

• 2  d iffe r e n t “ In te r n e ts ”

• A d v a n c e s  in  te c h n o lo g y

• F u tu r e  d e v e lo p m e n ts

•• F in a l th o u g h tsF in a l th o u g h ts



“

”

W e  c a n n o t s o lv e  
p r o b le m s  b y  u s in g  th e  
s a m e  k in d  o f th in k in g  
w e  u s e d  w h e n  w e  
c r e a te d  th e m .
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G r a c ia s

M a x  T r e m p  

m tr e m p @ c is c o .c o m




