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R e d u c t i o n  o f  p e e r -t o -p e e r  t r a f f i c  d e l i v e r s :
� S a v i n g s  o n  n e t w o r k  O P E X  a n d  C A P E X  
� C o m p l a i n t s  r e g a r d i n g  l e v e l  o f  s e r v i c e  w a s  r e d u c e d  t o  z e r o !
� I m p r o v e d  p e r f o r m a n c e  a n d  m o r e  b a n d w i d t h  f o r  i n t e r a c t i v e ,  b i l l a b l e  a p p s
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Cisco Technology Strategy

FasterFaster L asti n gL asti n g

S m arterS m arter

P roduc ts � S y stems � S ol uti ons

“O v e r  2 0  Y e a r s                  
o f  I P  I n n o v a t i o n ”
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an
sp

or
tCi s c o I P  R AN  /  

S T P
W i r e l e s sW i r e l e s s

M e t r o E t h e r ne tM e t r o E t h e r ne t

Ci s c o Ca t a l y s t ,   
Ci s c o 7 6 0 0 ,

Ci s c o O N S  15 3 x x

F R  /  AT M  /  M e d i a  
G a t e w a y

F R  /  AT M  /  M e d i a  
G a t e w a y

Ci s c o M G X  8 8 0 0 ,
Ci s c o AS 5 X X X

Ca b l e / D S LCa b l e / D S L

Ci s c o u B R ,  
Ci s c o 10 0 0 0

Q oS
S ecu rity
M u lticast
Q oS

S ecu rity
M u lticast

C i s c o  ONS
15 45 4 M STP  / M SP P

C i s c o  ONS
15 45 4 M STP  / M SP P
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Cisco IP  NG N T echnolog y  
S p anning S ec ur e N etw or k  L ayer

P S T N I nternet /
V P N

T V  / V id eo / C ontent D ata C enter I nter S P  
W ork ing

C u s tom er
E l em ent
C u s tom er
E l em ent

A cces s  /  
A g g reg ation
A cces s  /  

A g g reg ation I ntel l ig ent 
I P  / M P L S  E d g e

I ntel l ig ent 
I P  / M P L S  E d g e M u l tis erv ice 

I P  / M P L S  C ore
M u l tis erv ice 

I P  / M P L S  C ore
H om e 
N etw ork ing

H ot 
S p ot

M ob il e

S c i e nt i f i c  At l a nt a  /  L i nk s y s

E nterp ris e/
B ranch

Ci s c o I S R

S m al l /M ed iu m  
B u s ines s

H os t e d  / M a na g e d  I S R  / I P T

Ai r one t

Ci s c o X R  12 0 0 0Ci s c o X R  12 0 0 0

Ci s c o 10 0 0 0Ci s c o 10 0 0 0

Ci s c o 7 x 0 0Ci s c o 7 x 0 0

Ci s c o CR S -1Ci s c o CR S -1

In
te
r-

co
nn

ec
t

C i s c o  ONS
15 45 4 M STP  / M SP P

C i s c o  ONS
15 45 4 M STP  / M SP P

C i s c o  ONS
15 6 0 0  M SSP
C i s c o  ONS
15 6 0 0  M SSPTr

an
sp

or
tCi s c o I P  R AN  /  

S T P
W i r e l e s sW i r e l e s s

M e t r o E t h e r ne tM e t r o E t h e r ne t

Ci s c o Ca t a l y s t ,   
Ci s c o 7 6 0 0 ,

Ci s c o O N S  15 3 x x

F R  /  AT M  /  M e d i a  
G a t e w a y

F R  /  AT M  /  M e d i a  
G a t e w a y

Ci s c o M G X  8 8 0 0 ,
Ci s c o AS 5 X X X

Ca b l e / D S LCa b l e / D S L

Ci s c o u B R ,  
Ci s c o 10 0 0 0

Convergence ConvergenceM u ltip le 
E m er ging 

T ec h no lo gies
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C u s t o m e r  E l e m e n t  
E v o l u t i o n  o f  t h e  H o m e  N e t w o r k :   S e p a r a t e  t o  C o n v e r g e d

I n t e rn e tI n t e rn e t
B road b and  
N etw ork  
P rov id er

B road b and  
N etw ork  
P rov id er
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W here is O NS  1 5 4 5 4  com ing  from ?
M u l tis erv ice 
T rans p ort 
P l atf orm

M S P P   
I nt r od u c t i on:
S O N E T /S D H  +  
E t h e r n e t  ( E o S )

19 9 9
2 0 0 3

2 0 0 7

M u l tis erv ice 
P rov is ioning  
P l atf orm

M u l t i s e r v i c e  
P r o v i s i o n i n g  P l a t f o r m

I nt e l l i g e nt  D W D M : 
C o n s o l i d a t i n g  M S P P  

a n d  D W D M  
F u n c t i o n a l i t y  o n t o  a  
S i n g l e  P l a t f o r m

Reconfigurable 
A d d / D rop  M ult ip lex er 

( RO A D M )

2 0 0 4
2 0 0 5

I P  ov er D W D M

E f f i c i e nt  Cor e  
T r a ns p or t :

I n t e g r a t e d  I n t e l l i g e n t  
D W D M  a n d  C o r e  
R o u t i n g  S o l u t i o n

F u l l y  F l ex ib l e M es h ,
E th ernet-E nab l ed  

D W D M

Operationalize, P ac k etize and  D eliv er C onnec ted  L if e E x perienc es

D e g r e e -2  R O AD M :
I n d u s t r y -L e a d i n g  

R O A D M  T e c h n o l o g y  
d r i v e s  F l e x i b i l i t y  i n t o  

D W D M

C i s c o I P  N G N :  
Opt i c al V i s i on 

M u l t i s e r v i c e  
Tr a n s p o r t  P l a t f o r m
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� M i s m a R e p i s a
� M i s m a C o n t r o l a d o r a
� M i s m o S o f t w a r e
� M i s m o G e s t o r

O NS  1 5 4 5 4  R ep isa u niv ersal p ara
S O NE T / S D H ,  M etro R O AD M  y  R O AD M  L H

M etro Reg ional  D W D M

O N S  15 4 5 4  M S T PO N S  15 4 5 4  M S P P

N G  T D M + D ata

M etro
C ore

C ore /  L H  

M etro

L ong  H au l  D W D M

O N S  15 4 5 4  M S T P
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Ap licación S torag e y  Certificación

� I nc lu id o c red itos b u f f er a b u f f er para larg os  D R / B C
� M onitoreo d e perf orm anc e en tiem po real d e la c arg a u til

( 8 B 1 0 B )
� Óptic os enc h u f ab les perm iten 8 5 0 nm , 1 3 1 0 nm , 1 5 5 0 nm

2 . 5 G  D a t a M u x p ond e r
• 2 x GbE
• 2 x 1G F C / F I C O N
• 1 x 2G F C / F I C O N
• 8  x ES C O N

10  D a t a M u x p ond e r
• 8  x GbE
• 8  x 1G F C / F I C O N / I S C -1
• 4  x 2G F C / F I C O N / I S C -3
• 2 x 4 G F C

2 . 5 G  M R  T r a ns p ond e r
• 1 x GbE/ F C / 2GF C
• ET R / C L O

10 G  M R  T r a ns p ond e r
• 1 x 10 GbE L A N  P H Y
• 1 x 10 G F C

Inter f a c es  d e s er v ic io

M D S
9 0 0 0

G E

C F  ( I SC -3 )

O N S  
15 4 5 4

O N S  
15 4 5 4

M D S
9 0 0 0

C F  ( I SC -3 )

1G / 2 G /
4 G -F C

G E

D ata 
C enter 1

D ata
C enter 2

M et ro D W D M

1G / 2 G /
4 G -F C

SiSi
SiSi λλ λλ
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AD M -O n-A-B lade Network Ap p lication

Ci s c o O N S  15 4 5 4  M S T P  w i t h   AD M -O n-A-B l a d e  Ca r d

D W D M
O C -19 2 / S T M -64  Ring

OC -3 / STM -1
OC -12 / STM -4
OC -48 / STM -16

G E

OC -3 / STM -1
OC -12 / STM -4
OC -48 / STM -16

G E

OC -3 / STM -1
OC -12 / STM -4
OC -48 / STM -16

G E
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O p e n  W D M  A r c h i t e c t u r e :O p e n  W D M  A r c h i t e c t u r e :
� T r a ns p a r ent T r a ns m is s io n 
high-p e r f o r m a n c e ( E F E C ,  a d v .  
m o d . ) ,  B it -r a t e  I n d e p e n d e n t ,  ‘A l ie n -
W a v e l e n gt h’ ( e m e r gin g s t a n d a r d )  

� O p er a tio na lly  F r iend ly  
G . 7 0 9  O A M P ,  t u n a b il it y ,  m o n it o r in g,  
G M P L S   

� N etw o r k  p la nning f lex ib ility
R O A D M ,  P l a n n in g t o o l s  

M u lt i -
d eg ree 
R OA D M

L ev erag ing  the Intellig ent W D M  lay er

� IPo D W D M  i n t e r o p e r a b i l i t y :
� S t a t e -o f -t he -a r t  p e r f o r m a n c e  o v e r  M S T P   
� F ie l d  t e s t e d  ‘A l ie n -W a v e l e n gt h’ o v e r  e x is t in g 
( 3 r d p a r t y )  W D M  S y s t e m s  

R O AD M R O AD M
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K ey  M arket D riv ers for 
IP  O v er D W D M  Conv erg ence

C ore

I n c r e a s e  S e r v i c e  F l e x i b i l i t y
Fas ter s erv ic e prov is ioning  
N ew  rev enu e g enerating  s erv ic es
I n c r e a s e  R e l i a b i l i t y
M eet S L A s  f or c u s tom er loy alty

M a n a g e  T r a f f i c  G r o w t h  E f f i c i e n t l y
V id eo/ R ic h  I P  M ed ia g row th
L o w e r  o p e x
S im plif y  netw ork  &  m anag em ent
L o w e r  c a p e x
I nc reas e prof itab ility  &  R OI

C o r e
R o u t e r

C o r e
R o u t e r

A g g reg ationE d g e

Ed g e
R o u t e r s

D W D M  Tr a n s p o r t
Eq u i p m e n t

A g g reg ation E d g e

Ed g e
R o u t e r s

IP Over DWDM
N et w o rk  

C o n verg en c e
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Rou ters
A g g reg ation of  I P  traf f ic to 10G
F as t res toration at L ay er 3
P erf orm ance m onitoring  L 2 / L 3

C ros s  C onnects
G room  l ow  s p eed  circu its  
F as t res toration at L ay er 1
P erf orm ance m onitoring  L 1

T oday ’s Core Network Architectu re

D W D M
M u l tip l ex ing  λ s  onto f ib er

T rans p ond ers
C onv ert s h ort reach  to col or

D is tinct I P  and  
D W D M  M anag em ent 
P l anes

C ontrol

C ontrol

D is tinct I P  and  
D W D M  C ontrol  
P l anes

M u l tip l e 
T rans p ond ers  p er 
W av el eng th  ( O E O )

E x p ens iv e E l ectrical  
C ros s  C onnects  
( O E O )

T ru ck  Rol l s  f or 
Reconf ig u ration

C ontrol
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Integration:  
C is c o IP oD W D M  S trategy

Element Integration
I nteg rate trans pond er f u nc tionality  onto 
rou ting  platf orm s
I nteg rating  ph otonic  s w itc h ing  into 
D W D M  optic al platf orm s
C ontrol Integration
G M P L S  f or au to-prov is ioning  of  
lam b d as  d riv en b y  I P  c ontrol plane
M anagement Integration
S eparate or integ rated  m anag em ent 

C R S -1 X R  12 0 0 0
7 6 0 0

M S T P  15 45 4
w/ R OA D M s

IP LayerIP Layer
SP Benefits

S c al e &  Perf o rm an c e
Lo w er C A PE X / O PE X
In c reas ed  R el i ab i l i t y
S p eed  t o  S erv i c e

S erv i c e Pro v i d er C o re N et w o rkD W D M  LayerD W D M  Layer

Element 
I nteg r a ti o n
Element 
I nteg r a ti o n

C o ntr o l 
I nteg r a ti o n
C o ntr o l 

I nteg r a ti o n M a na g ement 
I nteg r a ti o n

M a na g ement 
I nteg r a ti o n
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W h at’s  N ew ?
IP oD W D M on C R S -1

� E l e m e n t  I n t e g r a t i o n
Tunable 1 port 40G (OC-7 6 8 / S TM -2 5 6 )  W D M P OS ;  
c om pati ble w i th  10G D W D M  s y s tem s  
Tunable 4 port 10GE  W D M P H Y ;  S ON E T/ S D H -li k e OA M & P  
at 10GE  pri c e poi nts  
E nh anc ed  F E C - up to 1000k m  d i s tanc e (5 00%  i nc reas e)
F ully  i nteroperable w i th  15 45 4
D es i g ned  to i nteroperate w i th  3 rd party  D W D M

� C o n t r o l  I n t e g r a t i o n
S eg m entati on m od el f or GM P L S  (S -GM P L S )

� M a n a g e m e n t  I n t e g r a t i o n
Ci s c o I P  ov er D W D M  d es i g n tools
S ON E T/ S D H -li k e OA M P  f or perf m oni tori ng
Open arc h i tec ture f or 3 rd party  i nteroperabi li ty  

I nd u s try  F irs t
T u na b l e  4 0 G

c omp a t i b l e  w i t h  
10 G  D W D M  +  
S O N E T  O AM P

I nd u s try  F irs t
T u na b l e  10 G E  

w i t h  S O N E T  O AM P
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B enef its  of  IP oD W D M
� I n c r e a s e d  P e r f o r m a n c e

4 x  inc reas e in th rou g h pu t f or existing 1 0 G  D W D M  s y s tem s
� L o w e r  C a p E x

5 0 %  optic s  red u c tion
1 0 G E  pric e points

� L o w e r  O p E x
Few er s h elv es  ( S pac e, c ooling , pow er, m anag em ent)

� E n ha n c e d  r e s il ie n c y
Few er d ev ic es , f ew er ac tiv e c om ponents

B ef o r eB ef o r e

C RS -1C RS -1 RO A D MRO A D MT rans p ond erT rans p ond er

T r a ns p o nd er  
Integr a ted  into  C R S -1

T r a ns p o nd er  
Integr a ted  into  C R S -1

C RS -1C RS -1 RO A D MRO A D M

DW
DM

 I/F
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P at c h  P anel
10  t rans pond ers  need ed
2  s h ort  reac h  opt i c s
E v ery  L amb d a OE O
T ru c k roll f or ad d / d rop rec onf i g u rat i on

S h ort Reach
O p tics

T rans p ond ers

P atch  P anel

N ew  Y ork

P h il ad el p h ia

B al tim ore

W as h .  D . C .

A pproac h  R es u lt s  I nf lex i b le,  H i g h  C os t  S y s t em

IP  and  D W D M  N etw ork s   
C h a l l en g es  T o d a y
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I nv es t  i n H i g h  C apac i t y  S ON E T
10  t rans pond ers  need ed
4-14 S h ort  R eac h  opt i c s
E v ery  L amb d a OE O
A d d t ’l t rans pond er &  S R  f or eac h  λ
E x pens i v e s wi t c h  w/ ac t i v e elec t roni c s

C o m p e t it o rs  S o lu t io n

S h ort Reach
O p tics  I / F

Cr os s  
Conne c t
( X C)

T rans p ond ers
or D W D M  I / F

Rou ter

IP  and  D W D M  N etw ork s (cont.)
G ro w t h  Op t i o n s

C ont i nu e t o I nv es t  i n X C s &  T rans pond ers

I nv es t  i n I P oD W D M
0  t rans pond ers  need ed
2  T u nab le D W D M  i nt erf ac es  i n rou t er
A ll pas s -t h rou g h  t raf f i c  s t ay s  opt i c al
R OA D M  f u ll prov i s i oned ,  no t ru c k rolls
E x pens i v e s wi t c h  eli mi nat ed

C is c o ’s  I P o D W D M  S o lu t io n

RO A D M s

T u nab l e
D W D M  I / F

C RS -1

E li mi nat e U nnec es s ary  OE O X C  &  T rans pond ers



© 2 0 0 6  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 i s c o  P u b l i cP r e s e n t a t i o n _ I D 30

Inc reas ed  R el iab il ity
H i t l es s  S w i t c h o ver f ro m  Deg ra d i n g  Pa t h s

E lement  i nt eg rat i on allows  rou t er 
v i s i b i li t y  i nt o t rans mi s s i on lay er 
perf ormanc e,  enab li ng  s u peri or 
prot ec t i on c ompared  t o t rans pond er 
b as ed  net works

F as t Re-Rou te ( F RR)

RO A D M s

S ig nal  D eg rad ation

Cisco’s I P oD W D M  S ol u t ion

T u nab l e
D W D M  I / F

Tr
igg

ere
d

D W D M  h id es  s ig nal  
d eg rad ation ( F RR onl y  
acts  w h en real  f ail u re)

P a t c h  P a ne l
or

Cr os s  Conne c t

M P L S  
F as t Re-Rou te ( F RR)S h ort 

Reach
O p tics  I / F

T rans p ond ers

C o m p e t it o rs  S o lu t io n
O p t ic a l-E le c t ric a l-O p t ic a l ( O E O )

H i t l e s s
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� U p  t o  6 6 %  C a p e x d i f f e r e n t i a l  
s a v i n g s  w /I P o D W M :

– 5 0 %  o p t i c s  r e d u c t i o n
• E l i m i n a t e  t r a n s p o n d e r s
• R e d u c e  s h o r t  r e a c h

– E l i m i n a t i o n  o f  e x p e n s i v e  
c r o s s  c o n n e c t s

– 1 0 G E  e c o n o m i c s

P atch  
P anel G E  C ros s

C onnect ( X C ) I P oD W D M

6

12

18

2 0

3 0

2 4

Ca
pe

xD
iffe

ren
tia

l (M
$)

IP  and  D W D M  N etw ork s (cont.)  
C a p ex S a vi n g s  f o r L a rg e E ME A  PT T

S o u r c e :  C i s c o  E s t i m a t e s

66
% 
de

cre
as
e
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