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� Datacenter 3.0
� A  new  co ns o l i d ati o n o p p o rtu ni ty
� C i s co  I / O  co ns o l i d ati o n s o l u ti o ns
� U ni f i ed  F ab ri c E v o l u ti o n
� S u m m ary
� Q & A

Agenda
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Datacenter 3.0
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Collaboration S L A  M e tric sE m p ow e re d  U s e r G lobal A v ailability R e g .  Com p lianc e
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Operational
L im itations

Datacenter pressures

N ew  B u s ines s
P res s u res

P ow e r &  Cooling P rov is ioningA s s e t U tiliz ation S e c u rity  T h re ats B u s .  Continu anc e

Multi-C o r e  C P U  a r c h ite c tur e s  a llo w in g  b ig g e r  a n d  m ultip le  
w o r k lo a d s  o n  th e  s a m e  m a c h in e

10GE L O M s ,  M u l t i -C o r e  C P U s  a n d  S e r v e r  V i r t u a l i z a t i o n  d r i v i n g  
t h e  a d o p t i o n  o f  10GE n e t w o r k  c o n n e c t i o n s

10GE L O M s ,  M u l t i -C o r e  C P U s  a n d  S e r v e r  V i r t u a l i z a t i o n  d r i v i n g  
t h e  a d o p t i o n  o f  10GE n e t w o r k  c o n n e c t i o n s

S e r v e r  v ir tua liz a tio n  d r iv in g  th e  n e e d  f o r  m o r e  b a n d w id th  p e r  
s e r v e r  d ue  to  s e r v e r  c o n s o lid a tio n

G r o w in g  n e e d  f o r  n e tw o r k  s to r a g e  d r iv in g  th e  d e m a n d  f o r  
h ig h e r  n e tw o r k  b a n d w id th  to  th e  s e r v e r

1 0 G E  L A N  o n  s e r v e r  Mo th e r b o a r d s  ( L o M)  b e g in n in g  m id -2 0 0 8 ,  
w ith  2 5 -5 0 %  a d o p tio n  r a te  o n  b la d e  s e r v e r s  in  1 5  m o n th s  
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Fabric Convergence
One network for storage, 

E th ernet, I P , and  H P C  traffi c

V irt u al iz at ion
S erv er, S wi tc h ,  N etwork

Move the Decimal 
P oin t
1 G -> 1 0 G -> 4 0 G / 1 0 0 G
M u l ti -terab i t swi tc h  fab ri c s

N et w o r k  I m p l i c at i o ns  

O p er ation al 
C on tin u ity
M od u l ar OS ;  I n S erv i c e 
S oftware U p grad e, I ntegrated  
D i agnosti c s

Datacen ter 3 . 0
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A  new  
co ns o l i d ati o n
o p p o rtu ni ty
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Reduce 
C a b l i n g

Less c a b l es,  l ess
c o st s

I/O Consolidation Goal is:I/O Consolidation Goal is:

C ab l i ng and I / O  C o ns o l i dat i o n

S t a n da r di z e 
C a b l i n g

C a b l es a r e p r o t o c o l
i n d ep en d en t
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T h e V i s i o n – U ni f i ed D at a C ent er  I / O :
F ew er  H B A / H C A / N I C ’s p er  S er v er

CNA = Converged Network Adapter

SAN (FC)

SAN (FC)

L AN (E t h e r n e t )

L AN (E t h e r n e t )

L AN (E t h e r n e t )

L AN (E t h e r n e t )

I P C

I P C

L AN,  SAN,  I P C
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� M u s t  b e  E t h e r n e t !
T o o  m u c h  
i n v e s t m e n t
T o o m a n y
a p p l i c a t i o n s t h a t
a s s u m e  E t h e r n e t

� Must follow the F i b r e
C ha n n el m od el

� L oosi n g fr a m e i s n ot a n
op ti on

LAN/IP S t o r a g e

M er gi ng net w o r k s  r eq u i r em ent s

IPC
� D oesn ’t c a r e of the 

un d er ly i n g  n etwor k ,  
p r ov i d ed  tha t

It is cheap
It is l o w  l aten cy
It su ppo r ts A P Is l ik e
O F E D ,  R D S ,  M P I,  
so ck ets
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W h y  E t h er net  l o o s e f r am es ?
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C an E t h er net  b e l o s s l es s ?
� Yes,  w i t h E t h er n et P A U S E  F r a m e

� D ef i n ed i n  I E E E  8 0 2 . 3  – A n n ex 3 1 B
� T h e P A U S E  o p er a t i o n  i s u sed  t o  i n h i b i t  t r a n sm i ssi o n  o f  
d a t a  f r a m es f o r  a  sp ec i f i ed  p er i o d  o f  t i m e

� E t h er n et P A U S E  t r a n sf o r m s E t h er n et i n t o a  l o ssl ess
f a b r i c

E t h e r n e t L i n k

S w i t c h A S w i t c h B
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P r i o r i t y  F l o w  C o nt r o l  ( P F C )
� aka P P P  ( P e r  P r i o r i t y P au s e )
� P F C  e n ab l e s P A U S E  f u n c t i o n al i t y p e r  E t h e r n e t p r i o r i t y

I E E E  8 0 2 . 1 q  d e f i n e s  8  p r i o r i t i e s
T r a f f i c c l a s s e s a r e  m a p p e d t o d i f f e r e n t p r i o r i t i e s
N o  t r a f f i c i n t e r f e r e n c e
I P  t r a f f i c  m a y  b e  p a u s e d  w h i l e  S t o r a g e  t r a f f i c  i s  b e i n g  f o r w a r d e d  o r  v i c e -v e r s a
R e q u i r e s i n d e p e n d e n t r e s o u r c e s p e r  p r i o r i t y (b u f f e r s )

� H i g h  l e v e l  o f  i n d u s t r y  s u p p o r t
� C i s c o d i s t r i b u t e d p r o p o s al
� S t an d ar d  T r ac k i n  I E E E  8 0 2 . 1 Q b
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Destination MAC Address

S ou rc e MAC Address
I E E E  8 0 2 . 1 Q  T ag

ET = F CoE V er R eserv ed
R eserv ed

R eserv ed S O F

E nc ap su l ated F C  F r a m e
( I nc l u ding  F C-CR C)

E O F R eserv ed
F CS

R eserv ed

F C o E  F r am e F o r m at  S p ec i f i c at i o n
� A n  e x t e n s i o n  o f  F C  o v e r   
l o s s l e s s  E t h e r n e t  

� F C o E  S p e c i f i c at i o n  i n  A N S I  
I N C I T S  F C  T 1 1 . 3

F r a m e  F o r m a t  a g r e e m e n t  Au g .  
2 0 0 7
T a r g e t  c o m p l e t i o n  2 H 0 8

� O p t i o n al  f e at u r e s  b e i n g  
d e f i n e d  i n  I E E E

P AU S E  e n h a n c e m e n t s  8 0 2 . 3 x  
m e c h a n i s m s
P r i o r i t y  F l o w  C o n t r o l  (P F C )
J u m b o  E t h e r n e t  f r a m e s :   
F C  e n c a p o f  2 1 1 2

F C o E  F r a m e F o r m a t
B i t  0 B i t  3 1

Et
he

rn
et

He
ad

er

FC
oE

He
ad

er

FC
He

ad
er FC Payload C

RC EO
F

FC
S

B y t e  0 B y t e  2 1 7 9
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Data Center Ethernet: 
P F C &  B and w i d th M anag em ent

P r i o r i t y  F l o w  C o n t r o lP r i o r i t y  F l o w  C o n t r o l

• E n a b l es l o ssl ess F a b r i c s 
f o r  ea c h  c l a ss o f  ser v i c e
• P A U S E  sen t  p er  v i r t u a l  l a n e 
w h en   b u f f er s l i m i t  ex c eed ed
• S t a n d a r d  T r a c k  i n  8 0 2 . 1 Q b

T ransm it Q u eu es E th ernet L ink R ec eiv e B u f f ers

E ig h t
V irtu al
L anes

O neO ne O neO ne
T w oT w o T w oT w o
T h reeT h ree T h reeT h ree
F ou rF ou r F ou rF ou r
F iv eF iv e F iv eF iv e

S ev enS ev en S ev enS ev en
E ig h tE ig h t E ig h tE ig h t

S ixS ix S ixS ixSTOP PAUSE

C O S  b a s e d  
B a n d w i d t h  M a n a g e m e n t

C O S  b a s e d  
B a n d w i d t h  M a n a g e m e n t

• E n a b l es I n t el l i g en t  sh a r i n g  o f  
b a n d w i d t h  b et w een  t r a f f i c  c l a sses 
c o n t r o l  o f  b a n d w i d t h
• S t a n d a r d  T r a c k  i n  8 0 2 . 1 Q a z

1 0  G E  L ink  R eal iz ed T raf f ic  U til iz ation

3G / s H P C  T r a f f i c
3G / s

2G / s

3G / sS t o r a g e  T r a f f i c
3G / s

3G / s

L A N  T r a f f i c
4G / s

5G / s3G / s

t 1 t 2 t 3

O f f ered T raf f ic

t 1 t 2 t 3

3G/s 3G/s

3G/s 3G/s 3G/s

2 G/s

3G/s 4 G/s 6 G/s
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Data Center Ethernet : 
Co ng es ti o n M anag em ent &  DCB X

C o n g e s t i o n  M a n a g e m e n tC o n g e s t i o n  M a n a g e m e n t D a t a  C e n t e r  B r i d g i n g
e X c h a n g e ( D C B X )  P r o t o c o l

D a t a  C e n t e r  B r i d g i n g
e X c h a n g e ( D C B X )  P r o t o c o l

Nuova
S w i t c h
Nuova
S w i t c h

H a n d sh a k i n g  N eg o t i a t i o n  f o r :
• C o S B W  M a n a g em en t
• P r i o r i t y  F l o w  C o n t r o l  ( P F C )
• C o n g est i o n  M a n a g em en t  ( B C N / Q C N )
• A p p l i c a t i o n  ( u ser _ p r i o r i t y u sa g e)
•Lo g i c a l  Li n k  D o w n
• B a sed o n  LLD P  (L i n k L e v e l D i s c o v e r y P r o t o c o l )

• M o v es c o n g est i o n  o u t  o f  t h e 
c o r e t o  a v o i d  c o n g est i o n  sp r ea d i n g
• E n d -t o -E n d  c o n g est i o n  m a n a g em en t
• S t a n d a r d s t r a c k  i n  8 0 2 . 1 Q a u
• N 5 0 0 0  S w i t c h es h a v e c a p a b i l i t y  i n  
A S I C s.   F u t u r e O S  r el ea se

Throttle

S w itc h

T ransm it Q u eu e
S w itc h

R ec eiv e B u f f er

� ��� �
� � � �
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Cisco I/O 
con sol id a t ion  sol u t ion s



17© 2 0 0 7  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  N ex u s  7 0 0 0  S er i es
Data Center Class Switches

� Zero Service Disruption design
� G ra cef ul  sy stem s opera tions
� I ntegra ted l igh ts-out m a na gem ent

� L ossl ess f a b ric a rch itecture
� Dense 4 0 G b E / 1 0 0 G b E  rea dy
� U nif ied f a b ric

� V irtua l iz ed control  a nd da ta  pl a ne
� 1 5 T b +  sw itch ing ca pa city
� E f f icient ph y sica l  a nd pow er design

Infrastructure
Scalability

Transport
Flexibility

Operational
Continuity

NEW
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E x t endi ng t h e C i s c o  N ex u s  F am i l y
Data Center Class Switches

� Sim pl er M ore Sta b l e L a y er 2  N etw ork
� H igh l y  A va il a b l e P l a tf orm
� P reserves opera tiona l  b est pra ctices

� F C oE  b a sed U nif ied F a b ric
� V irtua l iz a tion O ptim iz ed N etw ork ing
� Support f or C E ,  F C oE ,  DC E ,  a nd F C  

� R educes pow er,  cool ing,  ca b l ing
� U p to 5 6  ports non-b l ock ing 1 0 G b E
� U p to 1 . 2  T b ps ca pa city  

Infrastructure
Scalability

Transport
Flexibility

Operational
Continuity
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Cisco  N ex u s 5 0 0 0  Series
Industry First Data Center Class Switch To Deliver Unified 
Fab ric Today

56-P o r t  L 2  S w i t c h
� 40 ports 10 Gigabit Ethernet/ 
F C oE/D C E,  f ix ed

� T w o ex pansion m od u l e sl ots

F C  +  E t h e r n e t   
� 4 P orts 10 Gigabit Ethernet/ 
F C oE/D C E  

� 4 ports 1/2 /4G F C

E t h e r n e t   
� 6  ports 10 Gigabit Ethernet/ 
F C oE/D C E

N X -OS
D C -N M  and  F ab ric  M anag er

F i b e r  C h a n n e l          
� 8  ports 1/2 /4G F C
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E v o l u t i o n o f  E t h er net  P h y s i c al  M edi a
Role of Transport in Enabling 10GE Technology

Cable T r an s c ei v erL at en c y  
P o w er( eac h  s i d e)D i s t an c eT ec h n o lo g y

Twinax ~ 0 . 2 5 µs~ 0 . 1 W1 0 mS F P +  C U
C o p p e r

M M  O M 1
M M  O M 3 ~ 0 . 1 µs1 W3 3 m

3 0 0 m
S F P +  S R
sh ort reac h

M M  O M 2
M M  O M 3 ~ 0 . 1 µs1 W1 0 m

1 0 0 m
S F P +  U S R

u l tra sh ort reac h

C at 6C at 6 a/ 7C at 6 a/ 7
2 . 5 µs2 . 5 µs1 . 5 µs

~ 8 W~ 8 W~ 4 W
5 5 m1 0 0 m3 0 m1 0 G B A S E -T

1 0 0 M b 1 G b 1 0 G b
UTP Cat 5 UTP Cat 5

S F P F i b e r

1 0 M b
UTP Cat 3

Mid 1980’s Mid 1990’s Early 2000’s L a t e  2 000’s

X2
S F P +  C u  (BER better than 10     )
S F P +  F i b e r
C a t  6 / 7

-1 8
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E v o l u t i o n o f  E t h er net  P h y s i c al  M edi a
Role of Transport in Enabling 10GE Technology

Cable T r an s c ei v erL at en c y  
P o w er( eac h  s i d e)D i s t an c eT ec h n o lo g y

Twinax ~ 0 . 2 5 µs~ 0 . 1 W1 0 mS F P +  C U
C o p p e r

M M  O M 1
M M  O M 3 ~ 0 . 1 µs1 W3 3 m

3 0 0 m
S F P +  S R
sh ort reac h

M M  O M 2
M M  O M 3 ~ 0 . 1 µs1 W1 0 m

1 0 0 m
S F P +  U S R

u l tra sh ort reac h

C at 6C at 6 a/ 7C at 6 a/ 7
2 . 5 µs2 . 5 µs1 . 5 µs

~ 8 W~ 8 W~ 4 W
5 5 m1 0 0 m3 0 m1 0 G B A S E -T

S F P +  C u
S F P +   t o  S F P +

1 0 G E  C opper Sol ution
• L ow  cost
• L ow  pow er a nd l a tency
• U p to 1 0  m eters ( in-ra ck  
a nd a dj a cent ra ck  ca b l ing)
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CompatibilityCompatibilityCos tCos t
Serv er A d ap ter

• “F r e e ” S A N  
A c c e s s  f o r  
A n y  E t h e r n e t  
E q u i p p e d  H o s t

• P r o d u c t :  
S o f t w a r e  F C o E

�Minimal Disruption 
U sing  E x isting  Driv e r 
S tac k s

� P rod uc t:  
C N A  (C o nv erg ed  N etw o rk  A d ap ter)
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F ib re Channel and  E thernet M anag em ent

N etConf
S y sl og

CL I / ssh
S y sl og

S N MP
S N MP  T rap s

Fabric Manager
C l ient  3 . 2

D C M
C l ient  4 . 0

N etc onf
Daem on

S N MP  
Daem on

S MI -S  P rov iders

CI MS erv er ( S MI -S )

S MI -S  P rov iders

S A N L A N

D CN M  S er v er  4 . 0
with

N e x u s  5 0 0 0  
E x te n s io n s

JNDI
SO

AP

F abr i c  M an ag er
S er v er  3 . 2

with
N e x u s  5 0 0 0  
E x te n s io n s

JNDI
SO

AP

C isco N ex us 5 0 0 0C isco N ex us 5 0 0 0
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16 Servers E n et F C T o t a l
A d a p t ers 20 20 40
Sw i t c h es 2 2 4
C a b l es 40 40 8 0

M g m t  P t s 2 2 4

16 Servers E n et F C T o t a l
A d a p t ers 20 0 20
Sw i t c h es 2 0 2
C a b l es 40 0 40

M g m t  P t s 2 0 2

4

2

8

2

L A N S A N  BS A N  A L A N S A N  BS A N  A

N ea r l y  t w i c e 
t h e C a b l es
N ea r l y  t w i c e 
t h e C a b l es

U s e C as e
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E x t endi ng t h e R eac h  o f  U ni f i ed F ab r i c s
Cross-P l a t f orm  L i f e c y c l e  I n v e st m e n t  P rot e c t i on

Cat aly s t ® 6 5 0 0 s  ar e 
d es i g n ed  t o  
i n t er c o n n ec t  w i t h  
t h e Ci s c o  N ex u s  
U n i f i ed  F abr i c ,  
p r o v i d i n g  i n c r eas ed  
ban d w i d t h  an d  
t r af f i c  m an ag em en t

M D S  9 5 0 0 s  
i n t er c o n n ec t  w i t h  
t h e Ci s c o  N ex u s   
U n i f i ed  F abr i c  
allo w i n g  s t o r ag e 
t ar g et s  t o  c o n n ec t  
t o  ev er y  h o s t

T h e n ew  N ex u s  
F am i ly  o f  d at a-
c en t er -c las s  
s w i t c h es  p r o v i d es  a 
U n i f i ed  F abr i c  an d  
I / O  f o r  h o s t s ,  
t ar g et s ,  an d  
n et w o r k s
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Unified Fabric 
E v o l u t io n
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� I / O  c o n s o l i d a t i o n  F i r s t  P h a s e  
( M i d  2 0 0 8 )

Reduction of server adapters
S im pl ification of access l ay er &  
cab l ing
G atew ay  free im pl em entation – fits 
in instal l ed b ase of ex isting  L A N  
and S A N
L 2  M ul tipath ing A ccess –
D istrib ution
L ow er T C O
F ew er C ab l es
I nvestm ent P rotection ( L A N s and 
S A N s)
C onsistent O perational  M odel

� T o d a y :
P aral l el  L A N / S A N  I nfrastructure
I nefficient use of N etw ork  
I nfrastructure
5 +  connections per server – h ig h er 
adapter and cab l ing  costs

A dds dow nstream  port costs;  
cap-ex  and op-ex
E ach  connection adds 
additional  points of fail ure in th e 
fab ric

L ong er l ead tim e for server 
provisioning
M ul tipl e faul t dom ains – com pl ex  
diag nostics
M anag em ent com pl ex ity

I / O  C o ns o l i dat i o n

E nh anc ed E th ernet and F CoE E th ernet F C

L A N S A N  BS A N  A

T o d a y I / O  C o n s o l i d a t i o n  w i t h  F C o E

L A N S A N  BS A N  A
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Summary
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S u m m ar y

D ata C enters  are ev olv ing  
req u iring  new  arc h itec tu re

C is c o is  d eliv ering  on D ata C enter 
3 . 0  th rou g h  c ontinu ing  innov ation in 
b oth  th e C is c o N ex u s ,  C is c o 
C ataly s t and  C is c o M D S f am ilies

C is c o h as  a b road  portf olio of  
prod u c ts  to m eet d ata c enter 
req u irem ents  f or c ons olid ation,  
v irtu aliz ation,  and  au tom ation
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Addi t i o nal  I nf o r m at i o ns
C is c o D ata C enter S olu tions  w eb  pag e
h ttp: / / w w w . c is c o. c om / g o/ d atac enter

C is c o N ex u s  f am ily  w eb  pag e
h ttp: / / w w w . c is c o. c om / g o/ nex u s
C is c o N ex u s  5 0 0 0  w eb  pag e
h ttp: / / w w w . c is c o. c om / g o/ nex u s 5 0 0 0
C is c o N ex u s  7 0 0 0  w eb  pag e
h ttp: / / w w w . c is c o. c om / g o/ nex u s 7 0 0 0
C is c o D ata C enter E th ernet w eb  pag e
h ttp: / / w w w . c is c o. c om / g o/ d c e
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Addi t i o nal  I nf o r m at i o ns
• P C I  E x p r e s s

http: //en. w ik iped ia. org/w ik i/P c i_ ex press
• I E E E  8 0 2 . 3

http: //stand ard s. ieee. org/getieee8 02 /8 02 . 3 . htm l
• I m p r o v e m e n t s  t o  E t h e r n e t

http: //w w w . nu ov asy stem s. c om /EthernetEnhanc em ents-F inal . pd f
• I E E E  8 0 2 . 1  a c t i v i t i e s

http: //w w w . ieee8 02 . org/1/f il es/pu bl ic /d oc s2 007 /new -c m -barrass-pau se-proposal . pd f
http: //w w w . ieee8 02 . org/1/f il es/pu bl ic /d oc s2 007 /new -c m -pel issier-enabl ing-bl oc k -storage-07 05 -v 01. pd f
http: //w w w . ieee8 02 . org/1/f il es/pu bl ic /d oc s2 007 /au -k o-f abric -c onv ergenc e-05 07 . pd f
http: //w w w . ieee8 02 . org/1/pages/8 02 . 1au . htm l
http: //w w w . ieee8 02 . org/1/f il es/pu bl ic /d oc s2 008 /az -w ad ek ar-d c bc x p-ov erv iew -rev 0. 2 . pd f

• F C o E
http: //w w w . f c oe. c om /
http: //w w w . t11. org/
http: //w w w . open-f c oe. org/
http: //w w w . f ibrec hannel . org/O V ER V I EW /F C I A _ S N W _ F C oE_ W P _ F inal . pd f

• T R I L L
http: //w w w . ietf . org/htm l . c harters/tril l -c harter. htm l
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Thank You!


