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Nexus 7000
Nexus 5 000
A S R  1 000 
E m p o w er ed  B r a n c h  4
O v er v i ew

Cisco Technology Solutions
M a r ch/ A p r il 2 0 0 8
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Note
� Due to release dates of certain products this 
presentation has had additional inform ation added 
w hich m ay  not hav e b een present at tim e of v iew ing
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A g en d a
� N ex us 7 0 0 0  O v erv iew
� N ex us 5 0 0 0  O v erv iew
� A S R  1 0 0 0  O v erv iew
� E m pow ered B ranch 4
� S um m ary
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Cisco Nexus 7000 Series
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Nexus 7000 Series
P urp o se B uil t  f o r t h e D a t a  C en t er

� Modular data center class line of 
sw itches desig ned for hig hly  
scalab le end-to-end 1 0  G ig ab it 
E thernet N etw ork s.

� C isco N ex us fab ric architecture 
scales b ey ond 1 5  T b p s w ith 
future support for 4 0  G b ps and 
1 0 0  G b ps E thernet

� Desig ned for ex cep ti onal 
scalab i li ty ,  conti nuous sy stem  
op erati on &  transp ort f lex i b i li ty

� P ow ered b y  C i sco N X -O S ,  a 
state-of-the-art data center class 
operating  sy stem
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C i s c o Nex u s  7 0 1 0  – 1 0 -S l ot C h a s s i s
� First chassis in Nexus 7000 family
� Optimized for data center environments
� H ig h d ensity

Up to 256 10GbE interfaces, 384 1GbE interfaces
� H ig h p erfo rmance

Up to 1. 2T bps total  sy stem  band w id th  at rel ease
Up to 80Gbps per sl ot band w id th  at rel ease
Up to 480M pps total  sy stem  th rou g h pu t
Up to 60M pps per sl ot th rou g h pu t

� Future p ro o f
Up to 4. 1T bps sy stem  band w id th  ( 230G per sl ot)  w ith  initial  fabric m od u l es
S cal eabl e to 9 + T bps sy stem  band w id th  ( 500+ G per sl ot)  w ith  fu tu re fabric

� T rue fro nt-to -b ack  airflo w
� R ed und ancy fo r all co mp o nents
� Netw o rk  cab ling  sep arated  fro m co mmo n eq uip ment
� 2 1 R U  to  allo w  tw o  p er 7’ rack

17.3” ( 4 3.9 c m )

2 1 R U
36 .5 ”

( 9 2 .7c m )

N 7 K -C 7 0 1 0

33.1-38 ”
( 8 4 -9 6 .5 c m )
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Nex u s  7 0 1 0  C h a s s i s  F r on t

L ock abl e front d oors ( rem ov abl e)

S y stem  statu s L ED s

I nteg rated  cabl e m anag em ent w ith  d oor

A ir intak e w ith  optional  fil ter

8 pay l oad  sl ots ( 1-4, 7 -10)

2 su perv isor sl ots ( 5-6)
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Nex u s  7 0 1 0  C h a s s i s  B a c k

A ir ex h au st

3 pow er su ppl ies

5 crossbar fabric m od u l es

2 fabric fan tray s

2 sy stem  fan tray s
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220V

N + 1  redundancy

1 8 k W1 2 k W
P ow er  R ed u n d a n c y

Power redundancy mode dictates h ow system b udg ets p ower
� N + 1  redundancy – R e s e r v e s  c a p a c i t y  e q u a l  t o  s u m  o f  l o w e s t  t w o  p o w e r  s u p p l i e s

Grid 1 Grid 2

A v ail abl e P ow er

220V
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220V

1 8 k W1 2 k W9 k W

G ri d redundancy
P ow er  R ed u n d a n c y

Power redundancy mode dictates h ow system b udg ets p ower
� N + 1  redundancy – R e s e r v e s  c a p a c i t y  e q u a l  t o  s u m  o f  l o w e s t  t w o  p o w e r  s u p p l i e s
� G rid/ inp ut source redundancy( d e f a u l t )  – R e s e r v e s  c a p a c i t y  e q u a l  t o  s u m  o f  h a l f  c a p a c i t y  o f  e a c h  p o w e r  s u p p l y

Grid 1 Grid 2

A v ail abl e P ow er

220V
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220V

1 8 k W1 2 k W9 k W

F ull redundancy
P ow er  R ed u n d a n c y

Power redundancy mode dictates h ow system b udg ets p ower
� N + 1  redundancy – R e s e r v e s  c a p a c i t y  e q u a l  t o  s u m  o f  l o w e s t  t w o  p o w e r  s u p p l i e s
� G rid/ inp ut source redundancy( d e f a u l t )  – R e s e r v e s  c a p a c i t y  e q u a l  t o  s u m  o f  h a l f  c a p a c i t y  o f  e a c h  p o w e r  s u p p l y
� F ul l  redundancy – P r o v i d e s  c a p a c i t y  e q u a l  t o  t h e  l e s s e r  o f  N + 1  a n d  g r i d  r e d u n d a n c y  c a p a c i t y

S ystem can p rov ide f ul lp ower redundancy f or l oaded 1 0 G  system ( two sup erv isors,eig h t 1 0 G  I / O  modul es)
Grid 1 Grid 2

A v ail abl e P ow er

220V
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S u p er v i s or  E n g i n e 1
� Dual-c o r e 1 . 6 6 G H z  I n t el X eo n  p r o c es s o r  w i t h  4 G B  DR A M
� C o n n ec t i v i t y  M an ag em en t  P r o c es s o r  ( C M P )  f o r  li g h t s -o ut  m an ag em en t  
� 2 M B  N V R A M ,  2 G B  i n t er n al b o o t d i s k ,  2  ex t er n al c o m p ac t  f las h  s lo t s
� 1 0 / 1 0 0 / 1 0 0 0  m an ag em en t  p o r t  w i t h 8 0 2 . 1 A E  L i n k S ec
� C o n s o le &  A ux i li ar y s er i al p o r t s
� U S B  p o r t s  f o r  f i le t r an s f er
� B lue b eac o n  L E D f o r  eas y  i d en t i f i c at i o n

N7K -S U P 1

B eacon L ED C onsol e
A UX

M anag em ent
Eth ernet

C om pact F l ash
( u nd er cov er)

US B  P orts C M P  Eth ernet
R eset B u tton

S t a t u s ,  S y s t e m ,  A c t iv e
P o w e r M a n a g e m e n t

C M P  S tatu s
�
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Out-o f -b a n d
m a n a g e m e n t
n e tw o r k

CMP
CMP

CMP
CMP

D a ta
N e tw o r k

CMP
CMP

CMP
CMP

Connectivity Management Processor (CMP)
� S t a n d a l o n e ,  a l w a y s -o n  m i c r o p r o c e s s o r  o n  
s u p e r v i s o r  e n g i n e

� P r o v i d e s  ‘l i g h t s  o u t ’ r e m o t e  m a n a g e m e n t  a n d  
d i s a s t e r  r e c o v e r y  v i a  1 0 / 1 0 0 / 1 0 0 0  i n t e r f a c e

R emo v es need  fo r terminal serv ers
� M o n i t o r  s u p e r v i s o r  a n d  m o d u l e s ,  a c c e s s  l o g  
f i l e s ,  p o w e r  c y c l e  s u p e r v i s o r ,  e t c .

R uns lig htw eig ht L inux k ernel and  netw o rk  stack
C o mp letely ind ep end ent o f NX -O S  o n main C P U

D a ta
N e tw o r k

c o n s o l e  c a b l e s

T e r m i n a l  S e r v e r s
(out-of -b a n d
c on s ol e  c on n e c ti v i t y )

Out-o f -b a n d
m a n a g e m e n t
n e tw o r k
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F a b r i c  M od u l e 1
� P r o v i d es  4 6  G b p s p er  I / O  
m o d ule s lo t

A l s o  p r o v i d e s  2 3  G b p s p e r  
s u p e r v i s o r  s l o t

� U p  t o  2 3 0  G b p s p er  I / O  
m o d ule s lo t  w h en  5  f ab r i c  
m o d ules  ar e i n s t alled  i n  
s y s t em

F o r w a r d i n g  E n g i n e  o n  i n i t i a l  
s h i p p i n g  I / O  m o d u l e s  c a n n o t  
l e v e r a g e  f u l l  2 3 0  G b p s f a b r i c  
b a n d w i d t h
F u t u r e  m o d u l e s  w i l l
b e  c a p a b l e  o f  l e v e r a g i n g
f u l l  b a n d w i d t h

� L o a d -s h a r i n g  a c r o s s  a l l  f a b r i c  
m o d u l e s  i n  c h a s s i s

� M u l t i l e v e l  r e d u n d a n c y  w i t h  
g r a c e f u l  p e r f o r m a n c e  d e g r a d a t i o n

� N o n -d i s r u p t i v e  O I R
� B l u e  b e a c o n  L E D  f o r  e a s y  
i d e n t i f i c a t i o n

N7K -C 7010-FA B -1
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� T h r ee-s t ag e c r o s s b ar  s w i t c h  f ab r i c
S t a g e s  1  a n d  3  o n  I / O  m o d u l e s
S t a g e  2  o n  f a b r i c  m o d u l e s

� E v er y  f ab r i c  m o d ule p r es en t  c ar r i es  t r af f i c
� F ab r i c  A S I C s  h av e 3 X  o v er s p eed  i n t er n ally

M u l ti s ta g e C r os s b a r  S w i tc h  F a b r i c

1 st stag e E g ress
M odul e

F ab ric modul es
2 nd stag e

I ng ress
M odul e

3 rd stag e

2 x 23Gbps per slot
per f a bri c  m od u le 
U p to 230 Gbps per I /O
m od u le w i th  5 f a bri c  

m od u les i n sta lled

20  x 23Gbps 
per f a bri c
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F ab ric D esign and  Cap acity
D esi g ned to h andle tom orrow ’s b andw i dth  needs
� P er -s lo t  b an d w i d t h  c ap ac i t y  i n c r eas es  w i t h  eac h  f ab r i c  m o d ule
� G r ac ef ul F ab r i c  f ai lur e/ r em o v al 
� Day  o n e F ab r i c  M o d ules  p r o v i d e i n v es t m en t  p r o t ec t i o n  f o r  f ut ur e h i g h er  s p eed  m o d ules  – s c ali n g  t o  m ult i -p o r t  4 0 G  an d  1 0 0 G ?

Fabric Modules
G E  Module

1 0  G bE  Module

230Gbps
Fabric m odule 
f ailure 
h an dled w it h  
con t rolled 
p redicable 
reduct ion  of  
cap acit y
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S u p e r v i s o r
C e n t r a l  A r b i t e r

M o d u l e  1

D C3  V oQ and  
Central  A rb itration

F a b r i c
M o d u l e

F a b r i c  A S I C

e 1 / 1

R e p l i c a t i o n
E n g i n e

P o r t  A S I C  1

F a b r i c  I n t e r f a c e
a n d  V O Q

F a b r i c  A S I C

4: 1 M u x

e 1 / 3 e 1 / 5 e 1 / 7

B uf f e r  f or  V O Q  
p r i or i ty  1  n ow  
a v a i l a b l e !

R e q ue s t to 
tr a n s m i t to 

e 3 / 1 ,  p r i or i ty  1 !

R e q ue s t 
g r a n te d !

0 1 2 3
VOQ

M o d u l e  2

e 2 / 1

R e p l i c a t i o n
E n g i n e

P o r t  A S I C  1

F a b r i c  I n t e r f a c e
a n d  V O Q

F a b r i c  A S I C

4: 1 M u x

e 2 / 3 e 2 / 5 e 2 / 7

D e s ti n e d  to 
e 3 / 1 ,  p r i or i ty  

l e v e l  1

M o d u l e  3

e 3 / 1

R e p l i c a t i o n
E n g i n e

P o r t  A S I C  1

F a b r i c  I n t e r f a c e
a n d  V O Q

F a b r i c  A S I C

4: 1 M u x

e 3 / 3 e 3 / 5 e 3 / 7

0 1 2 3
P h y s ic a l
Q u e u e s

B u f f e r
C re dit s

V O Q  f or
e 2 / 1 , 3 , 5 , 7

V O Q  f or
e 1 / 1 , 3 , 5 , 7

0 1 2 3
V O Q  f or
e 3 / 1 , 3 , 5 , 7

0 1 2 3 0 1 2 3

C r e d i t 
a v a i l a b l e !

D e d uc t c r e d i t 
f r om  V O Q  
p r i or i ty  1
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3 2 -P or t 1 0 G E  I / O  M od u l e
� 3 2  1 0 G E  p o r t s  w i t h  S F P +  t r a n s c e i v e r s
� 8 0 G  f u l l  d u p l e x  f a b r i c  c o n n e c t i v i t y
� I n t e g r a t e d  6 0 M p p s  f o r w a r d i n g  e n g i n e  f o r  f u l l y  d i s t r i b u t e d  f o r w a r d i n g
� 4 : 1  o v e r s u b s c r i p t i o n  a t  f r o n t  p a n e l

� V i r t u a l  o u t p u t  q u e u e i n g  ( V O Q )  
e n s u r i n g  f a i r  a c c e s s  t o  f a b r i c  
b a n d w i d t h

� 8 0 2 . 1 A E  L i n k S e c  o n  e v e r y  p o r t
� B u f f e r i n g :  1 M B  i n g r e s s ,  8 0 M B  e g r e s s
� Q u e u e s :  8 q 2 t  i n g r e s s ,  1 p 7 q 4 t  e g r e s s
� B l u e  b e a c o n  L E D  f o r  e a s y  
i d e n t i f i c a t i o n

SF P +
S R  a t i n i ti a l relea se – 30 0 m  ov er M M F
L R  post-relea se – 10 k m  ov er S M F  

S FP -10G -S R

N7K -M 13 2 X P -12
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S h a r ed  v er s u s  D ed i c a ted  M od e

9 1 1 1 3 1 5

9 1 1 1 3 1 5

D edi cated m ode
�On e i n ter f a c e g ets 1 0 G  b a n d w i d th
� T h r ee i n ter f a c es d i sa b l ed

S h ared m ode
� F o u r  i n ter f a c es sh a r e 1 0 G  b a n d w i d th

F o r w a r d i n g / f a b r i c

F o r w a r d i n g / f a b r i c

1 0 G

1 0 G
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4 8 -P or t 1 G E  I / O  M od u l e
� 4 8  1 G E  1 0 / 1 0 0 / 1 0 0 0  R J -4 5  p o r t s
� 4 0 G  f u l l  d u p l e x  f a b r i c  c o n n e c t i v i t y
� I n t e g r a t e d  6 0 M p p s  f o r w a r d i n g  
e n g i n e  f o r  f u l l y  d i s t r i b u t e d  
f o r w a r d i n g

� V i r t u a l  o u t p u t  q u e u e i n g  ( V O Q )  
e n s u r i n g  f a i r  a c c e s s  t o  f a b r i c  
b a n d w i d t h

� 8 0 2 . 1 A E  L i n k S e c  o n  e v e r y  p o r t
� B u f f e r :  7 . 5 M B  i n g r e s s ,  6 . 2 M B  e g r e s s
� Q u e u e s :  2 q 4 t  i n g r e s s ,  1 p 3 q 4 t  e g r e s s
� B l u e  b e a c o n  L E D  f o r  e a s y  
i d e n t i f i c a t i o n

N7K -M 14 8 G T -11
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N X -O S
S A N -O S

I O S

NX -O S :  P u r p os e B u i l t f or  th e D a ta  C en ter

�

C isco
N ex us

Operational
C ontinu ity

I nf ras tru c tu re
S c alab ility

T rans port
F lex ib ility
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NX -O S  D es i g n  F ea tu r e H i g h l i g h ts
� H ig h l y g ranul ar modul arity in 
sof tware comp onents

P ro v id es b etter fault iso latio n and  
co ntro l
P ro v id es streamlined  feature sets and  
reso urce usag e

� G ranul ar in-serv ice sof tware 
up g rades

P ro v id es b etter flexib ility in up g rad es 
and  minimiz es serv ice interrup tio n

� C ontrol -Pl ane /  D ata-p l ane 
f unctional  sep aration

No n-S to p  Fo rw ard ing  fo r each o f the 3  
fund amental techno lo g ies
H elp s minimiz e d ata fo rw ard ing  
d isrup tio n

� I nteg rated V irtual iz ation sup p ort f or 
L 2  and L 3

B etter manag eab ility in co mp lex 
env iro nments

� E asy L icensing
P ro v id es flexib ility in d ep lo yments and  
g ro w th

� I O S  command-l ine l ook -and-f eel
L o w  learning  curv e

� S N M P ( r ea d )  &  X M L  ( r ea d / w r i te )  b ased 
network  manag ement

I nteg rates w ith current manag ement 
systems and  p ro v id es scalab le future 
manag ement p ath

� S cal ab l e control -p l ane b y use of  
S M P-b ased C PU s

P ro v id es scalab ility and  lo ng  term 
flexib ility
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N X -O S
Software
A rc h i tec tu re

� ‘NeXt-g en er a ti o n ’ Op er a ti n g  Sy stem  th a t b r i n g s 3  f u n d a m en ta l  tec h n o l o g i es i n to  a  si n g l e p l a tf o r m :
– L a y er-2 cl assical  ( now )  and  u n i f i ed  I /O sw itch ing  ( fu tu re)
– L a y er-3 m u l ti-protocol  rou ting  ( now )
– S tora g e protoc ols and  S A N  sw i tc h i n g ( fu tu re)

� D esig n P hilo so p hy
– I nv est in soph isticated  softw are infrastru ctu re so th at m u l tipl e featu res can l ev erag e it
– D eal ing  w ith  softw are com pl ex ity  th at is g row ing  al l  th e tim e
– F oc u s on  S erv i c ea bi li ty
– P rov id e com preh ensiv e m anag em ent th at ex tend s w el l  bey ond  C L I  u sing  a W iz ard -based  GUI
– M od u la ri ty  i s pa ra m ou n t

L a y e r -2  P r o to c o l s S to r a g e  P r o to c o l sL a y e r -3  P r o to c o l s

I n te r f a c e  M a n a g e m e n t

C h a s s i s  M a n a g e m e n t

K e rn e l
Sy

sm
gr
, P

SS
 &
 M
TS

SN
MP

, X
ML

, C
LI 

Ma
na

ge
me

nt

C h i p / D r i v e r  I n f r a s tr uc tur e

VLAN mgr
S T P

O S PF
B G P
E I G R P

G LB P
H S R P
VR R P

VS ANs
Z o n i n g
F C I P
F S PF
I VR

U D LD
C D P
8 0 2 . 1 XI G M P s n p

LAC P PI MC T S S NM P

Oth e r  S e r v i c e s

F u t u re  S e rv i c e s
Po s s i b i l i t i e s

……

P r otoc ol  S ta c k  (I P v 4  /  I P v 6  /  L 2 )
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Nex u s  7 0 0 0  /  NX -O S  H i g h  A v a i l a b i l i ty

� H ar d w ar e p r o v i d es  r ed un d an c y  at  ev er y  
c o m p o n en t  lev el:

S u p e r v i s o r s F a b r i c s
P o w e r F a n s

� S o f t w ar e o f f er s  m ult i -lay er ed ,  m ult i -
f ac et ed  r es i li en c y :

S t a t e f u l  p r o c e s s  r e s t a r t s
G r a c e f u l  r e s t a r t  f o r  r o u t i n g  p r o t o c o l s
S t a t e f u l  s u p e r v i s o r  e n g i n e  s w i t c h o v e r s
T r u e  i n -s e r v i c e  s o f t w a r e  u p g r a d e s

� H ar d w ar e an d  s o f t w ar e c o m b i n e t o  
d eli v er  d at a-c en t er  c las s  h i g h  av ai lab i li t y  
– z er o  s er v i c e d i s r up t i o n
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V i r tu a l i z a ti on  w i th  V D C s

V D C  – V i rtu al  D ev i c e C on tex t
� Flexib le sep aratio n/ d istrib utio n o f hard w are reso urces and  so ftw are co mp o nents
� C o mp lete d ata p lane and  co ntro l p lane sep aratio n
� C o mp lete so ftw are fault iso latio n
� S ecurely d elineated  ad ministrativ e co ntexts
� Fo rw ard ing  eng ine scalab ility w ith ap p ro p riate interface allo catio n

I n f r a str u c tu r e
K er n el

��������������������

��������������������

��������������������

L a y e r  2  P r o to c o l s L a y e r  3  P r o to c o l s
VLAN
P VLAN

O S P F
B G P
E I G R P

G LB P
H S R P
I G M P

U D LD
C D P

8 0 2 . 1 XS T P
LAC P P I MC T S S NM P

……

V D C  1V D C  1

��������������������

L a y e r  3  P r o to c o l s

O S P F
B G P
E I G R P

G LB P
H S R P
I G M P

P I M S NM P

…

V D C  2V D C  2

L a y e r  2  P r o to c o l s
VLAN
P VLAN

U D LD
C D P

8 0 2 . 1 XS T P
LAC P C T S

…

�
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V D C  U s e C a s es
� E n a b l e s  c o l l a p s i n g  o f  m u l t i p l e  l o g i c a l  n e t w o r k s  
i n t o  s i n g l e  p h y s i c a l  i n f r a s t r u c t u r e  w h i l e  
m a i n t a i n i n g  s t r o n g  s e c u r i t y ,  a d m i n i s t r a t i o n ,  
a n d  f a u l t  i s o l a t i o n

� A p p r o p r i a t e  f o r  t y p i c a l  s i l o / s t o v e p i p e  d e s i g n s  
s u c h  a s :

P ro d uctio n,  D ev elo p ment,  T est
I ntranet,  I nternet,  D M Z ,  E xtranet
O rg aniz atio n A ,  O rg aniz atio n B ,  O rg aniz atio n C
A p p licatio n A ,  A p p licatio n B ,  A p p licatio n C
C usto mer A ,  C usto mer B ,  C usto mer C

� H e l p s  s c a l e  p h y s i c a l  r e s o u r c e s  o f  d e v i c e :
D if f e re n t  n e t w o rk  is l a n ds  

virtualized o n t o  c o m m o n  da t a  
c e n t e r n e t w o rk in g  in f ra s t ru c t u re

VDC
E x t r a n e t

VDC
P r o d

VDC
DM Z

…w i th  8 V D C s,  
1 V D C  per I /O  m od u le

…w i th  1 V D C  on  
8 I /O  m od u les

…w i th  1 V D C
on  1 I /O  m od u le

S y stem  C a pa c i ty …

16 K
6 4K
128K
128K

16 K
6 4K
128K
128K

128K  ( 8 x 16 K )P oli c ers
512K  ( 8 x 6 4K )C la ssi f i c a ti on  T C A M
1M  ( 8 x 128K )M A C  ta ble
1M  ( 8 x 128K )F I B  T C A M

�
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NX -O S  L i c en s i n g
S i m p l e ,  f l e x i b l e  l i c e n s i n g  m o d e l
� T hree lev els o f enfo rced  licensing
� B ase,  E nterp rise S erv ices,  and  A d v anced  S erv ices
� G race p erio d s enab le feature testing / trials w itho ut b uying  a license ( e. g .  12 0 d ays) ,w ith so me restrictio ns
� T ime-b o und  licenses allo w  feature use d uring  sales cycle etc.  ( after exp iratio n d ate,  feature w ill co ntinue to  run if g race p erio d  has no t b een exhausted )

A dv a n c e d 
S e rv ic e s

E n t e rp ris e  
S e rv ic e s

B a s e

N e t F l o wG R EP B RM S D P

A C L sT A C A C S +N A CC a l l  h o m eG O L D sE E MS t o r m  
c o n t r o lU D L DJ u m b o  

F r a m e s

8 02. 1 xI P S GD A ID H C P  
s n o o p i n gC o P PVR F  l i t eVR R PG L B PH S R P

C T SVD C s

I G M PP I M -S S MP I M -B i d i rP I M -S MG r a c e f u l  
R e s t a r tB G PI S -I SE I G R PO S P F

R A D I U SS N M PR B A CS S H v 2P o r t  
S e c u r i t y

u R P F  
c h e c k

D H C P  
h e l p e r

I G M P  
s n o o p i n gR I P / R I P n g

Q o SS P A NC D PP VL A N sL A C P8 02. 1 QM S T P +P VR S T +I S S U

N o t e :  E n t e r p r i s e  S e r v i c e s  i s  N O T  i n c l u d e d  w i t h  A d v a n c e d  S e r v i c e s l i c e n s e  



© 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  C o n f i d e n t i a lP r e s e n t a t i o n _ I D 28

S u m m a r y

� Des i g n ed  f r o m  t h e g r o un d  up  f o r  Dat a C en t er s
� T ar g et ed ,  f eat ur e-r i c h  h ar d w ar e p lat f o r m
� P r o v i d es  h i g h -p er f o r m an c e,  h i g h -d en s i t y  1 0 G b E  
c o n n ec t i v i t y  at  i n i t i al r eleas e

� A r c h i t ec t ed  f o r  1 0 G  n o w ,  4 0 G ,  1 0 0 G ,  an d  U n i f i ed  I / O  i n  t h e f ut ur e
� 1 . 2 T b p s  s y s t em  b an d w i d t h  ( 8 0 G  p er  s lo t )  w i t h  i n i t i al s h i p p i n g  I / O  
m o d ules

� N ex us  7 0 1 0  s w i t c h  s c ales  t o  4 . 1 T b p s  s y s t em  b an d w i d t h  ( 2 3 0 G b p s  
p er  s lo t )  w i t h  i n i t i ally  s h i p p i n g  f ab r i c  m o d ules

� S er i es  ar c h i t ec t ur e t h at  w i ll s c ale t o  1 5 +  T er ab i t s  s y s t em  b an d w i d t h  
( 5 0 0 + G b p s  p er  s lo t )

Cisco N ex u s 7 0 0 0  and  N X -O S :
“D ata Center Cl ass” sw itch ing p l atf orm
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Cisco Nexus 5000 Series
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N ex u s 5 0 0 0  F amil y
Mu l ti-Protocol  S erver S w itch
Industry’s F i rst I/ O  C o nso l i da ti o n  V i rtua l i z a ti o n F a b ri c  f o r 

E nte rp ri se  D a ta  C e nte r
Industry’s F i rst I/ O  C o nso l i da ti o n  V i rtua l i z a ti o n F a b ri c  f o r 

E nte rp ri se  D a ta  C e nte r

OS

Sw i tc h
F a m i l y 56-P o r t  L 2  S w i t c h

• 4 0  P o r t s  1 0 G E  f i x e d
• 2  E x p a n s i o n  M o d u l e s

C i sc o  F a b r i c  M a n a g er  a n d  C i sc o  D a ta  C en ter  Netw o r k  M a n a g er
C i sc o  NX-OS

F C  +  E t h e r n e t   
• 4  P o r t s  1 0 G E
• 4  P o r t s  1 / 2 / 4 G  F C

C N A          
• 2  P o r t  1 0 G E / F C o E

M g m t

E x p a n si o n
M o d u l es E t h e r n e t   

• 6  P o r t s  1 0 G E

P a r tn er s

F i b r e  C h a n n e l          
• 8  P o r t s  1 / 2 / 4 G  F C

S e r v e r  A d a p t e r          
• F C o E  S W  s t a c k

A l l  1 0 G E  s w i t c h / m o d u l e  p o r t s  a r e  F C o E / D a t a  C e n t e r  E t h e r n e t  c a p a b l eA l l  1 0 G E  s w i t c h / m o d u l e  p o r t s  a r e  F C o E / D a t a  C e n t e r  E t h e r n e t  c a p a b l e

NX5 0 2 0
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D a ta  C en ter  A c c es s  S w i tc h  P or tf ol i o
Un

ifie
d F

ab
ric

Un
ifie

d F
ab
ric

Un
ifie

d F
ab
ric

384P  ( 768P  f u t u r e )  10 / 10 0 / 10 0 0
256P  ( 512P  f u t u r e )  10 G b E

L 2/ L 3/ C T S  ( F C o E / D C E  f u t u r e )

N exu s 70 0 0
10  S lot

N exu s 70 0 0
10  S lot N exu s 50 20

Co
mp

ute
 Cl

us
ter

Et
he
rne

t
Et
he
rne

t
Et
he
rne

t

End-o f -R o wEnd-o f -R o w R a c kR a c k

40 P  10 / 10 0 / 10 0 0
8-24P  10 G b E

L 2/ L 3
384P  10 / 10 0 / 10 0 0

130 P  10 G b E
L 2 -7/ C T S

C a ta ly st 6 50 0 C a ta ly st 49 0 0 M

10 G b E  U p l i n k s  
S t a c k i n g  L 2/ L 3 

C B S  310 0

B l a deB l a de

Fib
re

Ch
an
ne
l

Fib
re

Fib
re

Ch
an
ne
l

Ch
an
ne
l M D S  9 124eM D S  9 50 0

24-34P  1/ 2/ 4G  F C 24P  1/ 2/ 4G  F C
528P  1/ 2/ 4/ 8G F C

52P  10 G b E
L 2/ C T S

F C o E / D C E / F C

M D S  9 124 a n d  9 134

C a ta ly st 49 48-10 GE

48P  10 / 10 0 / 10 0 0
2P  10 G b E
L 2/ L 3
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Cisco A SR  1 000 Series 
A g g reg a t ion  Serv ices 
R out er
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N ew  E nterp rise W A N  R eq u irements 

Operational Efficiency

Redefined
W A N

H i g h -P e r f o r m a nc e  S e r v i c e s I nt e g r a t e d S e c u r i t y

N o n-S t o p  C o m m u ni c a t i o ns A p p l i c a t i o n I nt e l l i g e nc e
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D a ta  C en ter
T r a n sf o r m a ti o n

U ni f i e d W A N
S e r v i c e s E m p o w er ed

B r a n c h

I n tern et

P ri v a te W A N

V P N

M etro 
E th ern et

T elew ork er/
M obi le w ork f orc e

I n tern et S erv i c es

P a rtn ers/C u stom ers

R eg i on a l S i tes

D a ta  C en ter

Campus

NE W

C a m p u s C o m m u n i c a ti o n  F a b r i c

A S R 1 0 0 0 :  E nterp rise Pl aces in th e N etw ork  
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Pe
rfo

rm
an
ce
 an

d S
erv

ice
s S

ca
lab

ility
C i s c o E n ter p r i s e R ou ti n g  P or tf ol i o

Branch
H e ad  O f f i ce  /  W A N  A g g re g at i o n

I S R  S eri es

720 0  S eri es

A S R  10 0 0  
S eri es

A S R  10 0 0  
w i th  E S P -5G

A S R  10 0 0  
S eri es

A S R  10 0 0  w i th  
E S P -10 G

C a ta ly st 6 50 0  
S eri es

C i sc o 76 0 0  
S eri es

N ew

N ew
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A S R  1 0 0 0  S er i es  I n n ov a ti on s
Cisco Q ua n t um F l ow P rocessor ( Q F P )  

W o r l d’s M o st  A dv a nc e d P i e c e  o f  N e t w o r k i ng  S i l i c o n

W orld  
C la ss 

E n g i n eers
5  Y r s
R & D

4 0 +  
P a ten ts

Ci sc o  
Q uan t umF l o w
P r o c e sso r

Sc a l e

A v a i l a b i l i ty

Ser v i c es

Ov er  1 . 3  B i l l i o n  T r a n si sto r s

C u sto m i z ed  Qo S

I n teg r a ted  a n d  P r o g r a m m a b l e

I n sta n t-o n  Ser v i c e D el i v er y

L o w  T o u c h  D ep l o y m en t

F a ster  Qu a l i f i c a ti o n
F u tu r e R ea d y  T ec h n o l o g y

P er f o r m a n c e 4 0 G b s Ser v i c es
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Q F P  S u m m a r y
• P ac k e t  P r o c e ssi n g  E n g i n e  ( Q F P -P P E )

– 4 0  P ac k e t  P r o c e sso r s – 4  Co n t e x t s ( t h r e ad s)  e ac h  
– U p t o  1 . 2 G H z  ( T e n si l i c a I S A )  pr o c e sso r s +  D R A M  pac k e t  me mo r y
– S i n g l e  T CA M 4  I / F  ( c an  c asc ad e  1 -4  d e v i c e s)
– C-l an g uag e  f o r  f e at ur e  d e v e l o pme n t  ( e x t e n si v e  d e v e l o pme n t  suppo r t  
t o o l s)

– H W  assi st  f o r  f l o w -l o c k s,  l o o k -ups,  st at s,  W R E D ,  po l i c e r s,  r an g e  l o o k up,  
c r y pt o ,  CR C

• B uf f e r / q ue ue  sub sy st e m ( Q F P -T r af f i c  M an ag e r )
– H W  h i e r ar c h i c al  3 -par ame t e r  ( mi n ,  max  &  e x c e ss)  sc h e d ul e r
– F ul l y  c o n f i g ur ab l e  #  o f  l ay e r s b ase d  o n  H Q F
– P r i o r i t y  pr o pag at i o n  t h r o ug h  t h e  mul t i pl e  l ay e r s
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S P A  S l o t s
#  of  E S P  S lots
#  of  R P  S lots
#  of  S I P  S lots
I O S  R ed u n d a n c y
B u i lt i n  Gi g E
H ei g h t
B a n d w i d th
P erf orm a n c e
A i r F low
P ow er S u pply  ( W a tts)  
On  C h a ssi s Ser v i c es

3-s lot
1

I n teg ra ted  ( R P 1)
I n teg ra ted  ( S I P -10 G)

S /W
4

3. 5” ( 2R U )
5-10  Gbps
4 to 8 M pps
F ron t to B a c k

470

8-s lot
1
1
2

S /W
n /a

7” ( 4R U )
10 -40 +  Gbps

8 M pps
F ron t to B a c k

76 5

1 2 -s lot
2
2
3

H /W
n /a

10 . 5” ( 6 R U )
10 -40 +  Gbps

8 M pps
F ron t to B a c k

1275

A g g r e g at e d  S e r v i c e s &  S c al e

A S R  1 0 0 2

A S R  1 0 0 4
A S R  1 0 0 6C i s c o A S R  1 0 0 0  S er i es - O v er v i ew

I P S e c ,  F W ,  F P I ,  B B ,  S B C  e t c .
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A S R  1 0 0 0  S er i es  B u i l d i n g  B l oc k s
� R P  ( R o ut e  P r o c e sso r )

H a n d l es c o n tr o l  p l a n e tr a f f i c  
M a n a g es sy stem

� E S P
H a n d l es f o r w a r d i n g  p l a n e tr a f f i c

� S P A  I n t e r f ac e  P r o c e sso r
Sh a r ed  P o r t A d a p ter s p r o v i d e i n ter f a c e c o n n ec ti v i ty

� Ce n t r al i z e d  F o r w ar d i n g  A r c h i t e c t ur e  
A l l  tr a f f i c  f l o w s th r o u g h  th e a c ti v e E SP ,  sta n d b y  i s sy n c h r o n i z ed  w i th  a l l  f l o w  sta te w i th  a  d ed i c a ted  1 0 G b p s l i n k

� D i st r i b ut e d  Co n t r o l  A r c h i t e c t ur e
A l l  m a j o r  sy stem  c o m p o n en ts h a v e a  p o w er f u l  c o n tr o l  p r o c esso r  d ed i c a ted  f o r  c o n tr o l  a n d  m a n a g em en t p l a n es

Route 
P r oc es s or  
( s ta n d b y )

RP

Interconn.

E m b ed d ed  S er v i c es
P r oc es s or
( a c ti v e)

F E C P

Interconn.

Q F P 
subsys-
t e mC ry p to 

a s s i s t

E m b ed d ed  S er v i c es
P r oc es s or
( s ta n d b y )

F E C P

Interconn.

Q F P 
subsyst e mC ry p to 

a s s i s t

S P AS P A

I O C PS PA  
A g g .

…

Interconn.

S P AS P A

I O C PS PA  
A g g .

…

Interconn.

S P AS P A

I O C PS PA  
A g g .

…

Interconn.

P a ssi v e M i d pla n e

Route 
P r oc es s or  
( a c ti v e)

RP

Interconn.

SPA-SPI ,  11. 2 G b p sH y p e r t r a n s p o r t ,  10 G b p s  
E SI ,  ( E n h a n c e d  Se r d e s )  11. 5 G b p sS I P s
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� Ce n t r al i z e d ,  pr o g r ammab l e  f o r w ar d i n g  
e n g i n e  ( i . e .  Q F P  sub sy st e m ( P P E )  an d  
c r y pt o  e n g i n e )  pr o v i d i n g  f ul l -pac k e t  
pr o c e ssi n g

� P ac k e t  b uf f e r i n g  an d  q ue ui n g / sc h e d ul i n g  
( T r af f i c  M an ag e r )

F o r  o u tp u t tr a f f i c  to  SP A  I n ter f a c e 
P r o c esso r s/ SP A ’s
F o r  sp ec i a l  f ea tu r es su c h  a s i n p u t 
sh a p i n g ,  r ea ssem b l y ,  r ep l i c a ti o n ,  p u n t to  
R P ,  etc .

� I n t e r c o n n e c t  pr o v i d i n g  d at a pat h  l i n k s 
( E S I )  t o / f r o m o t h e r  c ar d s o v e r  mi d pl an e

T r a n sp o r ts tr a f f i c  i n to  a n d  o u t o f  QF P 1 0  
I n p u t sc h ed u l er  f o r  a l l o c a ti n g  QF P 1 0  B W  
a m o n g  E SI ’s

� F E CP  CP U  man ag i n g  Q F P ,  c r y pt o  d e v i c e ,  
mi d pl an e l i n k s,  e t c

E mb ed d ed  S ervices Processor – E S P-5 G ,  E S P-
1 0 G ,  E S P-2 0 G
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E S P  G en er a ti on s
E S P -5 G E S P -1 0 G E S P -2 0 G

B an d w i d t h 5 G b ps 1 0 G b ps 2 0 G b ps

B ase d  o n Q F P Q F P Q F P
#  o f  P r o c e sso r s 2 0 4 0 4 0
Cl o c k  R at e 9 0 0  M h z 9 0 0  M h z 1 . 2  G h z
Cr y pt o  E n g i n e  
B W ~ 1 G b ps 3 G b ps 8 G b ps
Q F P  M e mo r y 2 5 6 M B 5 1 2 M B 1 G B

P ac k e t  B uf f e r 6 4 M B 1 2 8 M B 2 5 6 M B
T CA M 1 0 M b 1 0 M b 4 0 M b

R oa d m a p
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W h a t d oes  th e E S P  B a n d w i d th  m ea n ?
� E SP  b a n d w i d th  d en o tes th e to ta l  ‘o u tp u t’ b a n d w i d th  o f  th e sy stem ,  r eg a r d l ess o f  

th e d i r ec ti o n
� H i g h  p r i o r i ty  tr a f f i c  ( a s l o n g  a s i t i s n o t o v er -su b sc r i b ed  - E x a m p l e:  < = 1 0 G  f o r  

E SP -1 0 G )  w i l l  n o t b e a f f ec ted  b y  th i s b a n d w i d th  l i m i t
� E SP -1 0 G  E x a m p l es:

5 G 5 G
5 G5 G A S R 1 0 0 0

5G U n i c a st i n  ea c h  d i rec ti on
T ota l O u tpu t ba n d w i d th  5+ 5= 10

1 G 8 G
2 G 2 G

1G M u lti c a st w i th  8X  repli c a ti on  i n  on e d i rec ti on
2G u n i c a st i n  th e oth er d i rec ti on
T ota l O u tpu t ba n d w i d th  8+ 2= 10 G

5 G 5 G
6 G6 G

5G U n i c a st i n  on e d i rec ti on  &  6 G U n i c a st 
i n  th e oth er d i rec ti on
T ota l ou tpu t ba n d w i d th  ( 5+ 6 = 11)  exc eed s 
10 G;  O n ly  10 G w i ll g o th rou g h

1 G 1 0 G
1 G1 G

1G M u lti c a st w i th  10 X  repli c a ti on  i n  on e d i rec ti on
1G U n i c a st i n  th e oth er d i rec ti on
T ota l ba n d w i d th  ( 10 + 1= 11)  exc eed s 10 G;  on ly  10 G 
w i ll g o th rou g h

A S R 1 0 0 0

A S R 1 0 0 0 A S R 1 0 0 0
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S of tw are A rch itectu re – I O S  X E

E m b ed d ed  Ser v i c es 
P r o c esso r

R o u te P r o c esso r

SP A  I n ter f a c e P r o c esso r

Control Messaging

K ern el K ern el

K ern el

Q F P
C li en t/D ri v er

� I OS XE  =  I OS +  I OS XE  M i d d l ew a r e +  
P l a tf o r m  So f tw a r e

� Op er a ti o n a l  C o n si sten c y  - sa m e l o o k  
a n d  f eel  a s I OS R o u ter  

� I OS r u n s a s i ts o w n  L i n u x  p r o c ess f o r  
c o n tr o l  p l a n e ( R o u ti n g ,  SNM P ,  C L I  etc ) .  
3 2 b i t a n d  6 4 b i t o p ti o n s.

� L i n u x  k er n el  w i th  m u l ti p l e p r o c esses 
r u n n i n g  i n  p r o tec ted  m em o r y  f o r  
– F a u l t c o n ta i n m en t
– R e-sta r ta b i l i ty
– I SSU  o f  i n d i v i d u a l  SW  p a c k a g es

� A SR  1 0 0 0  H A  I n n o v a ti o n s
– Z er o -p a c k et-l o ss R P  F a i l o v er
– < 5 0 m s E SP  F a i l o v er
– “So f tw a r e R ed u n d a n c y ”

C h a s s i s  
M a n a g er

I n ter f a c e
M a n a g erF or w a r d i n g

M a n a g er

S P A
D riv er

S P A
D riv er

S P A
D riv er

S P A
D riv er

I O S  
12. 2S R  
( S ta n d b y )

F o r w a r d i n g
M a n a g e r

C h a ssi s
M a n a g e r

I O S  
12. 2S R  
( A c ti v e)

I O S  X E  “Mid d lew are”

I n t e r f a c e
M a n a g e r

C h a ssi s
M a n a g e r
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I O S  X E  V irtu al Mac h ineI O S  X E  V irtu al Mac h ineI O S  X E  V irtu al Mac h ineI O S  X E  V irtu al Mac h ine

I n d ust r y  f i r st , d e l i v e r i n g  h i t l e ss upg r ad e s w i t h o ut  c o st l y  h ar d w ar e  r e d un d an c y

I O S
A ct i v e

I O S
S t and b y

I O S  X E  V irtu al Mac h ineI O S  X E  V irtu al Mac h ine

I O S
A ct i v e

I O S
S t and b y

A S R  1 0 0 2  &  1 0 0 4  
( S W  R e d u nd ancy )

I O S
S t and b y

I S S U I S S U

Z ero  P ack et L o ssZ ero  P ack et L o ss

B ro ad  serv ices:  E nterp rise &  S P ,  ho sted  o r 
manag ed

D ecreases O p E x,  increases training  R O I

S t e p  1 S t e p  2

S o f t w a r e  V i r t u a l i z a t i o n
IOS Upgrade IOS Upgrade IOS Upgrade

Feature B en ef i t
C o mb ines rich ed g e feature set o f I O S

C o mmo n lo o k  and  feel to  I O S

A S R  1 0 0 0  S er i es  I n n ov a ti on s
I O S  X E :  Mod u l ar I O S  f or Comp act E d ge R ou ters

I O S
A ct i v e
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A S R  1 0 0 0  H A  H i g h l i g h ts
� A S R  1 0 0 0  l e v e r a g e s C i sc o  I O S  H A  i nf r a st r u c t u r e  – N S F / S S O ,  

I S S U
� 1 + 1  r e du nda nc y  o p t i o n f o r  R P  a nd ES P  

– A c t i v e  an d  st an d b y
– N o  l o ad  b al an c i n g  

� R P ’s a r e  se p a r a t e  f r o m  ES P ’s
– S w i t c h o v e r  o f  E S P  d o e s n o t  r e sul t  i n  sw i t c h o v e r  o f  R P
– S w i t c h o v e r  o f  R P / I O S  d o e s n o t  r e sul t  i n  sw i t c h o v e r  o f  E S P

� S i ng l e  R P  m a y  b e  c o nf i g u r e d w i t h  du a l  I O S  f o r  S W  r e du nda nc y  
( si ng l e  R P  o nl y )

� N o  r e du nda nc y  f o r  S I P  o r  o t h e r  I / O  c a r ds
– S P A  pl ug s i n t o  a si n g l e  S I P

� P r o t e c t i o n a g a i nst  S P A  o r  S I P  f a i l u r e  i s v i a  A P S  o r  Y -c a b l e  
r e du nda nc y  f e a t u r e  ( F u t u r e :  r e q u i r e s S P A  su p p o r t )
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S y s tem  A r c h i tec tu r e – D i s tr i b u ted  C on tr ol  
P l a n e

A c tiv e
F orw ard ing
P roc essor

A c tiv e
R ou te 

P roc essor
S tand b y
R ou te

P roc essor

S tand b y
F orw ard ing
P roc essor

S P A  I nterf ac e P roc essor
S P A S P A

S P A S P A
S P A  I nterf ac e P roc essor

S P A S P A

S P A S P A
S P A  I nterf ac e P roc essor

S P A S P A

S P A S P A
�

� �����
�

� �����

Z ero
P a c k et
L ossR P  f ails 

H W  or S W
S tand b y
B ec om es
A c tiv e

S epa ra te a n d  i n d epen d en t i n tern a l c om m u n i c a ti on  li n k  f or c on trol pla n e ( GE )



© 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  C o n f i d e n t i a lP r e s e n t a t i o n _ I D 47

S y s tem  A r c h i tec tu r e – C en tr a l i z ed  D a ta  
P l a n e

A c tiv e
F orw ard ing
P roc essor

A c tiv e
R ou te 

P roc essor
S tand b y
R ou te

P roc essor

S tand b y
F orw ard ing
P roc essor

S P A  I nterf ac e P roc essorS P A  I nterf ac e P roc essorS P A  I nterf ac e P roc essor

� � � �
� � � �

���� �� 		 
 
�� 
�
 
�� 
�

S P A S P A S P A S P A S P A S P A

S P A S P A S P A S P A S P A S P A

E S P  f ails – S W  or H W S tand b y
B ec om es A c tiv e

M i n i m a l
D a ta
I n terru pti on

��� � � ��� ��

• A ll p ac k ets p roc essed  b y  Q F P  f or f orw ard ing
• S ep arate and  I nd ep end ent link s f or D ata P lane c om m u nic ation  ( E S I  1 1 . 5 G )
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A S R  1 0 0 0  – F i r s t R el ea s e ( F C S * )
� I P v 4 U n i c a st &  M u lti c a st
� I P v 6  U n i c a st a n d  I P v 6  M u lti c a st
� H i g h  A v a i la bi li ty  – N S F /S S O  &  I S S U
� B B  A g g reg a ti on   - P h a se I
� Q O S /N B A R  ph a se I
� S ec u ri ty  A C L s
� S B C  – S essi on  B ord er C on troller – D B E  

f u n c ti on  
� I P S L A /E E M
� N etf low  v 5/v 9
� c R T P /L F I
� S ec u ri ty  F ea tu res

– N A T ,  I O S  F W  – P h a se I
– I P S ec /D M V P N

� M P L S  V P N  – P h a se I
� GR E

S o f t w ar e  F e at ur e s – H i g h  l e v e l
1 0 0 0 +  f e at ur e s at  F CS H ar d w ar e  F e at ur e s

� 2/4/6  R U  S y stem s
� E S P -5G,  E S P -10 G,  S I P -10 G,  R P -1 
� S P A s

– 8-port GE
– 1-port 10 GE
– 2-port GE  a n d  5-port GE ,  10 -port GE
– 8-port F E
– 8-port T 1/E 1
– 2& 4-port T 3/E 3
– 2& 4-port O C -3/S T M 1 P O S
– 1-port O C 12/S T M 4 P O S
– 2 & 4 –port C h a n n eli z ed  T 3 

* Fi rs t C us to m er S h i p
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A S R  1 0 0 0  H a r d w a r e A r c h i tec tu r e 
S u m m a r y  

A llow s d eploy m en t i n  ti m i n g -sen si ti v e 
en v i ron m en ts - I P R A N

B u i lt-i n  T i m i n g  su pport

E xten d s th e lon g ev i ty  of  th e sy stem  a n d  
i n c rea ses serv i c e a v a i la bi li ty

C a rri er-c la ss C h a ssi s D esi g n w i th  
red u n d a n t E S P ,  R P  a n d  I O S  c a pa bi li ti es a n d  
d esi g n ed  f or 40 Gbps a n d  bey on d  
f orw a rd i n g

P rov i d i n g  a d d i ti on a l lev el of  resi li en c e a g a i n st 
h a rd w a re a n d  sof tw a re f a i lu res

S epa ra te h a rd w a re m od u les f or R P  a n d  E S P

boosti n g  c on trol pla n e perf orm a n c e ev en  
f u rth er

R oa d m a p f or m u lti -c ore R P

P rov i d e m ore a g g reg a te c om pu ti n g  pow erL oc a l c on trol proc essors on  S I P  a n d  E S P s
of f -loa d  C P U  ta sk s on  th e R P

E n a bles soph i sti c a ted  a n d  sc a la ble n ext 
g en era ti on  tri ple pla y  serv i c es w i th  
ov ersu bsc ri pti on

Q oS *  d on e i n  h a rd w a re on  th e E S P ,  
i m plem en ti n g  sta te-of  th e a rt 3-pa ra m eter 
sc h ed u ler ( H Q F )  w i th  c a pa bi li ti es f or u p to 
128K  q u eu es,  5+  lev els of  h i era rc h i c a l 
sc h ed u li n g  a n d  pri ori ty  propa g a ti on

U n m a tc h ed  f orw a rd i n g  perf orm a n c e ev en  w i th  
serv i c es en a bled

M u lti -proc essor m u lti -th rea d ed  Q F P c h i p 
proc essi n g  of  u p to 16 0  pa c k ets i n  pa ra llel

B enef itH ard w are F eatu re
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A S R  1 0 0 0  Q oS B en ef i ts  

E n a bles ov ersu bsc ri pti on  m a n a g em en t a n d  th u s i n c rea sed  ef f i c i en c y  a n d  rev en u e poten ti a l.C la ssi f i c a ti on  a n d  pri ori sa ti on su pport f or 
ov er-su bsc ri pti on

A llow s f or th e su pport of  f lexi ble f u tu re proof  Q oS m ec h a n i sm sD ed i c a ted  sta te-of -th e-a rt Q oS c h i p on  E S P  
i m prov i n g  on  th e d esi g n  f rom  h i g h -en d  
rou ters 

O pti m i z ed  f or c h a n n eli sed S P A s / A T M  S P A s / V L A N s f or broa d ba n d  en v i ron m en tD esi g n ed  to a c h i ev e h i g h  sc a la bi li ty by  
a llow i n g  ba c k pressu re m ec h a n i sm s f or u p to 
6 4K  c h a n n els 

P rov i d es f u ll f lexi bi li ty  to protec t c on trol pla n e F u ll Q oS f u n c ti on a li ty  f or c on trol pa c k ets a n d  c ry pto pa c k ets

E n su res th a t h i g h -pri ori ty  pa c k ets a re tra n sm i tted  w i th  m i n i m a l la ten c yGu a ra n teed  pri ori ty  tra f f i c  propa g a ti on
th rou g h  th e en ti re sy stem

A llow s f or m a xi m u m  a n d  m i n i m u m  ba n d w i d th  
g u a ra n tees w i th  ov ersu bsc ri pti on  / ba n d w i d th  
re-u se

C om plete 3 pa ra m eter sc h ed u li n g th rou g h ou t 
h i era rc h y  w i th  9 9 %  a c c u ra c y

E n a bles n ew  Q oS -ba sed  serv i c es,  i n  pa rti c u la r f or broa d ba n dF u ll H Q F  i m plem en ta ti on w i th  h a rd w a re 
c a pa bi li ti es bey on d  5 lev els of  sc h ed u li n g  
w i th ou t perf orm a n c e d eg ra d a ti on

B en ef i tQ oS F ea tu re
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S ec u r i ty  S er v i c es

E xten si v e Q oS c a pa bi li ti es f or C on trol P la n e 
P rotec ti on

S ec u re C on trol P la n e P rotec ti on  
i m plem en ted  i n  Q F P

M u lti -g i g a bi t I O S  F i rew a ll i n  a  R ou ter
F i rew a ll su pported  i n  a ll i n terf a c es i n  th e 
R ou ter
S i m pler c on f i g u ra ti on
S a v i n g  of  I /O  slot
S i m pler &  better I n teg ra ted  Q oS ( N o c a v ea ts)  

I n teg ra ted  F i rew a ll w i th i n  Q F P  i n c lu d i n g
A L Gs

5K  to 20 K  I P sec tu n n els su pport
1G to 8G th rou g h pu t
S i m pler c on f i g u ra ti on
S a v i n g  of  I /O  slot
S i m pler &  better I n teg ra ted  Q oS ( N o c a v ea ts)  

S i n g le d a te pla n e i m plem en ta ti on  w i th  B u i lt-
i n  c ry pto c h i p th a t i s u sed  f or bu lk  
en c ry pti on /d ec ry pti on

B enef itS ec u rity  F eatu re
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S u m m a r y
Cisco transforms and extends the    
E nterp rise W A N  &  S P  E dg e 

Cisco A S R  1 0 0 0  S eries R ou ters del iv er 
instant-on,  secu re,  and rel iab l e serv ices

Cisco A S R  1 0 0 0  S eries simp l ifies op eration 
and del iv ers increased retu rn on inv estment 

ASR 1000 Series Routers
Serv ic es . .  w ith out c om p rom ise or c om p l ex ity
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E m p ow ered  B ra n c h  4
O v erv iew
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E m p ow er ed  B r a n c h  4 :
C ol l a b or a ti on ,  A p p l i c a ti on s ,  I n n ov a ti on

I nt e g rat e d  3 G
I nt e g rat e d  8 0 2 . 1 1 n

E x ten d i n g  C o n s i s ten t S erv i c es  to  E v ery  B ran c h

I S R  8 6 0
I S R  8 8 0

C i s co  C o nf i g u rat i o n
P ro f e s s i o nal

SI P

S e cu re
V o i ce

C o nt e nt
F i l t e ri ng

I P  V i d e o
S u rv e i l l ance

C i s co  3 2 0 0  
R u g g e d  I S R

I A D  8 8 0

C i s co  A X P 3 G  - H W I C

N e t w o rk  
C ap aci t y  
E x p ans i o n

R ou ti n g
S w i tc h i n g

M a n a g em en t
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A p p l i c a ti on  eX ten s i on  P l a tf or m
Secure Network Integrated Infrastructure to host Branch Applications

AIM-1 0 2
2 5 6 M B ,  1 G B ,  In t el  C el ero n

E m bed d ed  L i g h t-W ei g h t A pps

N ME -3 0 2 / 5 2 2
5 1 2 M B -2 G B ,  8 0 /1 6 0 G B
In t el  C el ero n  P en t i u m  M  
Gen era l-P u rpose
P a c k et S erv i c es 

A d v a n c ed  S erv i c es
• L inux-b ased  integ ratio n env iro nment
• C ertified  lib raries to  imp lement C ,  P ytho n,  
P erl and  J av a ap p licatio ns

• M ulti-ap p  sup p o rt w ith ab ility to  seg ment 
and  g uarantee C P U ,  memo ry and  d isk  
reso urces

• E xtensib le C isco  C L I  w ith C isco  I O S  A P I s 
• C isco  I S R  18 4 1,  2 8 00,  3 8 00 series sup p o rt

S D K  a n d  D ev elopm en t P orta l
A X P  P a rtn er P rog ra m

A X P  D ev elopm en t S erv i c es

A X P  A d v a n c ed  S erv i c es

C i s co  I S R

G E -1AU X

C i s co  I S R
A X P  M o du l e

V irtu al I nstanc e 2

/n ew l i b 2
/                   /l i b   

4 0 %

L i n u x  St an dard B as e OS 

/ /l i b
/pro c /u s r K ern el

V irtu al I nstanc e 1
/ a p p
/ l i b / n e w L i b
/ l i b / r e p l a c e m e n t L i b
/                    / l i b   6 0 %
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S ol u ti on  E c os y s tem   
V ertical S o lutio ns

I n i ti al  T arg et M ark ets :  H eal th c are,  Fi n an c i al  S erv i c es ,  R etai l  an d  E n erg y

O rg an i z ati o n s  w i th  h i g h l y  d i s tri b uted  b ran c h  l o c ati o n s  an d  c us to m  ap p s
“B u i l d Y o u r  O w n” o r  “P r e p a c k a g e d” A p p l i c a t i o ns

Netw o rk  and  
M anag ement S o lutio nsU C  S o lutio ns

H e al t hcare

F i nanci al  
S e rv i ce s
R e t ai l  

E ne rg y  

C hanne l  P art ne rs  and  R e s e l l e r
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S u m m a r y
C i s c o  N e x u s  7 0 0 0  a n d  N X -O S :

–D es i g n ed  f ro m  th e g ro un d  up  f o r D ata C en ters
–P ro v i d es  h i g h -p erf o rm an c e,  h i g h -d en s i ty  1 0 G b E  
c o n n ec ti v i ty  at i n i ti al  rel eas e
–A rc h i tec ted  f o r 1 0 G  n o w ,  4 0 G ,  1 0 0 G ,  an d  U n i f i ed  I / O  i n  th e 
f uture
–1 . 2 T b s  →4 . 1 T b s  →1 5 +  T b p s
–8 0 G b p s / s l o t →2 3 0 G b p s  →5 0 0 +  G b p s

C i s c o  N e x u s  5 0 0 0 :
–D es i g n ed  f ro m  th e g ro un d  up  f o r D ata C en ters
–W i re-s p eed -1 0 G b p s
–L o w  L aten c y - ( 3 . 2 us  ac ro s s  s w i tc h )
–P ri o ri ty  Fl o w - C o n tro l  ( P FC )
–C o n s o l i d ated  I / O - S i n g l e S w i tc h  f o r L A N ,  S A N ,  H P C
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S u m m a r y
AS R  1 0 0 0 :

–H i g h  p erf o rm an c e to  c ater f o r n ew  s erv i c es
–R i c h  Q o S f eatures
–M ul ti  g i g ab i t I O S  Fi rew al l
–5  G b p s ,  1 0  G b p s ,  2 0  G b p s

E m p o w e r e d  B r a n c h  4 :
–V i d eo  S urv el l i an c e M o d ul es  f o r I S R
–I S R  8 6 0  an d  8 8 0
–A X P  P l atf o rm
–C o n ten t Fi l teri n g
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