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Business Needs are Driving the IT Revolution
The data center is 
transf o rm ing into  an 
ag il e and ef f icient 

netw o rk ed 
env iro nm ent 

W ith this ev o l u tio n,
the architectu re o f  the 

data center is 
chang ing

V irtu al iz atio n has 
created a m ark et 
transitio n…an 
o p p o rtu nity  to  
co nso l idate

inf rastru ctu re and 
m o v e reso u rces 
dy nam ical l y



•Many under 
ut i l i z ed s erv ers
• C ab l e s p raw l
• H i g h  p o w er, 
c o o l i ng  c o s t s
• H i g h  C A P E X
• F o r ev ery $ 1  s p ent  
o n s erv er c ap ex
~ $ 5  s p ent  o n o p ex

T o d ay

S erver V irtualiz ation - K ey  DC  Trend

VMVM VMVM
VMVM VMVM

VMVM VMVM
VMVM VMVM

H y p e r v i s o r

• C ab l e s p raw l
• p o w er, c o o l i ng  c o s t s
• L es s  num b er o f  ac c es s  l ayer
E t h ernet  p o rt s
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• G E  t o  1 0 G E  i n ac c es s  
l ayer
• L es s  i nt erf ac es  –
reduc ed C ab l e s p raw l
• S av i ng s  f ro m  p o w er and 
c o o l i ng

V i rt u al i z at i o n  St ep2
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• U ni f i ed I / O  - L A N  &  S A N   
c o ns o l i dat i o n
• R educ e N I C s , H B A s ,
• R educ e c ab l i ng
•Mo re S av i ng s  f ro m  
p o w er and c o o l i ng
• L o w er c ap ex

V i rt u al i z at i o n  St ep3

1 0  GE/ F C O E



Virtualization Is Transforming the Data Center…
b ut Challenges R emain

D a t a  C e n t e r  V i r t u a l i z a t i o n  T o d a y

B enef its D el iv ered 
Thro u g h V irtu al iz atio n 

To day
� Server Consolidation
� I nc reased U tiliz ation
� I m p roved A vailab ility

� L im ited Sc alab ility
� M anag em ent Com p lex ity
� L ac k  of  Coh erent N etw ork  
P olic ies and Sec u rity

Net w o rk an d
St o rag e A c c es s

B u siness C hal l eng es 
That R em ain

C o mpu t e

V i rt u al i z at i o n



V i rt u al i z at i o n  

S o l u t i o n

U n i f i e d  C o m p u t i n g

U nleashing the F ull P otential of the Data Center

� Coh esive sy stem  th at 
u nites c om p u te,  netw ork ,  
storag e ac c ess and 
virtu aliz ation

� M anag em ent 
sim p lif ic ation

� R edu c ed T CO
� I nc reased b u siness 
ag ility

� I m p roved energ y  
ef f ic ienc y

C o mpu t e Net w o rk an d
St o rag e A c c es s

B e n e f i t s



M ark et O p p ortunity
Unified Computing System meets the market
need b y del iv ering a uniq ue sol ution that 
unl eashes v irtual iz ation

S o u r c e : Cisco analysis based on industry sources

$20B
$85B

$ 8 5  B illion: th e overall m ark et op p ortu nity
f or data c enter h ardw are,  sof tw are,
servic es,  and netw ork ing
$ 2 0  B illion: th e m ark et op p ortu nity
addressed b y  th e U nif ied
Com p u ting  Sy stem



W hy  C isc o?
� C isco  is u niq u el y  p o sitio ned

The network touches everything
in the d a ta  center

� Three y ears ag o  C isco
B ega n the j ourney to sim p l if y d a ta
center inf ra structure

� W e assem b l ed a team
O f  ex p erts f rom  a cross the ind ustry:  D el l , E genera ,
H P , O ra cl e, S un, V erita s/ S ym a ntec, V M wa re,
X ensource, a nd  others

� D el iv ered the inno v ativ e techno l o g y
Tha t f orm ed  the f ound a tion f or unif ied
com p uting

� W e hav e a track  reco rd o f  su ccess
I n m a rket innova tions:

� I P  tel ep hony:  new use of  I P  ca p a b il ity
�Tel eP resence:   new use of  vid eo
� C ol l a b ora tion:  im p rove b usiness p rod uctivity



U nif ied C om p uting C ontinues Data C enter 
3 . 0  S trategy

A utom a tion U til ity M a rketC onsol id a tion V irtua l iz a tion

Data Center Networking

U nif ied  F ab ric

U nif ied  Com p u ting

P riv ate Cl ou d s

I nter-Cl ou d



Tec hnology  Introduc tion Tim eline

2 0 0 8 2 0 0 9

U nif ied
Com p u ting
Sy stem

N ex us 2 0 0 0
F abric E x tender

N ex us 1 0 0 0 v
V N -L ink

N ex us 5 0 0 0
U nif ied F abric

N ex us 7 0 0 0
D ata Center E th ernet

Q 1 Q 2 Q 3 Q 4 Q 1 Q 2



C isc o U nif ied C om p uting S y stem

U n i f i e d  F a b r i c
• W i r e  o n c e ,  l o w  l a t e n c y  

F C  a n d  E t h e r n e t
• V i r t u a l i z a t i o n  a w a r e • D r a m a t i c  r e d u c t i o n  i n  

a d a p t e r s ,  s w i t c h e s ,  
p a s s  t h r u  m o d u l e s

I n d u s t r y  S t a n d a r d  S e r v e r s
• B l a d e  F o r m  F a c t o r• I n t e l  X e o n  P r o c e s s o r  5 5 0 0  

s e r i e s .
• M o r e  t h a n  d o u b l e  t h e  

m e m o r y  c a p a c i t y  o f  
c o m p e t i n g  s y s t e m s

V i r t u a l i z e d  S e r v i c e s
• F i n e -g r a i n e d  c o n t r o l ,  p o r t a b i l i t y ,  a n d  v i s i b i l i t y  o f  n e t w o r k ,  c o m p u t e ,  a n d  s t o r a g e  a t t r i b u t e s

• I n c r e a s e d  P r o c e s s o r  E f f i c i e n c y  w i t h  H y p e r v i s o r B y p a s s  

U p  t o  3 0 %  f e w e r  
c o m p o n e n t s ,  
s w i t c h e s ,  c a b l i n g ,  
a n d  m a n a g e m e n t  
m o d u l e s  t o  
p u r c h a s e ,  m a n a g e ,  
p o w e r ,  a n d  c o o l

U p  t o  3 0 %  l o w e r  
m e m o r y  a n d  S W  
l i c e n s i n g  c o s t s  v i a  
C i s c o  E x t e n d e d  
M e m o r y  T e c h n o l o g y

U p  t o  1 0 %  b e t t e r  
p r o c e s s o r  
p e r f o r m a n c e  v i a  
C i s c o   H y p e r v i s o r
B y p a s s  T e c h n o l o g y

A u t o m a t e d  P r o v i s i o n i n g
• E m b e d d e d  s i n g l e  p o i n t  o f  m a n a g e m e n t  a n d  p r o v i s i o n i n g

• V i s i b i l i t y  a n d  c o n t r o l  a c r o s s  t e c h n o l o g y  s i l o s
• O n g o i n g  m a n a g e m e n t  a n d  c o m p l i a n c e

U p  t o  9 0 %  g r e a t e r  
a d m i n i s t r a t o r  
e f f i c i e n c y ,  w i t h  
f a s t e r  c h a n g e s  a n d  
f e w e r  i n c i d e n t s

P r o c e s s  A u t o m a t i o n  ( I T I L )
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S c a l a b l e  U n i f i e d  
F a b r i c  t h a t  d e l i v e r s  
u p  t o  3 2 0  s e r v e r  
n o d e s  i n  a  s i n g l e  
s y s t e m

T h e Cisco U nif ied Com p uting  S ystem  is desig ned to dram atically reduce datacenter total cost of  ow nersh ip  w h ile 
sim ultaneously increasing  I T  ag ility and resp onsiv eness.  



S erver Dep loy m ent:  Rac k m ounts
� F irst g eneratio n
R a ck-op tim iz ed  
Top  of  R a ck or E nd  of  R ow switches 
C a b l es

� B enef its
S p a ce util iz a tion
H ighl y f l ex ib l e

� W eak ness
C a b l ing
S ervicea b il ity
P ower ef f iciency

S erv er
S erv er
S erv er
S erv er

S erv er

S erv er
S erv er

R ack

S erv er
S erv er
S erv er
S erv er
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S erv er
S erv er

R ack



S e c o n d  g e n e r a t i o n
• B lade servers 
• I nteg rated sw itc h es
• F ix ed b ac k p lane 

B e n e f i t s
• Sp ac e u tiliz ation
• Cab le ag g reg ation
• P ow er ef f ic ient

W e a k n e s s
• I / O  f lex ib ility
• A g g reg ate m anag em ent
• L arg e c h assis needed to 

am ortiz e sw itc h / m g m t c osts

S erver Dep loy m ent:  Blades

R ack R ack
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I n f r a s t r u c t u r e
• Servers &  Sw itc h es
• P h y sic al &  V irtu al

C h a l l e n g e s
• M any  p oints of  m anag em ent
• Consistent p olic ies
• D iag nostic s
• T raining
• Sec u rity

M anag em ent M anag em entM anag em ent M anag em ent

S erver Dep loy m ent S c ale

S of tware S witc h S of tware S witc h S of tware S witc h



S im p lif y ing the Data C enter
M g m t  S e r v e r



S im p lif y ing the Data C enter
M g m t  S e r v e r M g m t  S e r v e r

A  c o h e s i v e  s o l u t i o n



S im p lif y ing the Data C enter
M g m t  S e r v e r

A  c o h e s i v e  s o l u t i o n
� E m b ed m anag em ent



S im p lif y ing the Data C enter
A  c o h e s i v e  s o l u t i o n
� E m b ed m anag em ent
� U nif y  f ab ric s

M g m t  S e r v e r



S im p lif y ing the Data C enter
A  c o h e s i v e  s o l u t i o n
� E m b ed m anag em ent
� U nif y  f ab ric s
� O p tim iz e virtu aliz ation

M g m t  S e r v e r



S im p lif y ing the Data C enter
A  c o h e s i v e  s o l u t i o n
� E m b ed m anag em ent
� U nif y  f ab ric s
� O p tim iz e virtu aliz ation
� R em ove u nnec essary  

Sw itc h es
A dap ters
M anag em ent m odu les

� L ess th an 1 / 2  th e su p p ort inf rastru c tu re f or ag iven ap p lic ation

M g m t  S e r v e r



M g m t  S e r v e r

C isc o U nif ied C om p uting S y stem
� U CS

S ca l a b l e com p ute p l a tf orm
I ntegra ted  virtua l iz a tion
N a tura l  a ggrega tion p oint:  N etwork

� U nif ied em b edded m anag em ent
E m b ed d ed  on the network control l er

� W ire onc e:  I / O  on dem and
L A N , S A N , I P C

� E f f ic ient Sc ale
C isco network &  services sca l e
F ewer servers with m ore m em ory

� L ow er c ost
F ewer servers, switches, a d a p ters, ca b l es
L ower p ower consum p tion



SA N  B

O ur S olution:  U nif ied C om p uting S y stem
� S ing l e,  scal ab l e integ rated sy stem  
� N etw o rk  +  co m p u te v irtu al iz atio n 
� D y nam ic reso u rce p ro v isio ning

M g m t SA N  AL A N



California Manager
E m bedded in F abric S w itch

F ab ric  S w it c h
2 0  P ort 1 0 G b F CoE
4 0  P ort 1 0 G b F CoE

F ab ric  E x t end er
L og ically p art of  F abric S w itch
I nserts into B lade E nclosure

B lad e E nc los u re
F lex ible bay conf ig urations
L og ically p art of  F abric S w itch

B lad e( s )
T w o blade typ es
M ix  blade typ es w ith in enclosure

A d ap t ers
F our adap ter op tions
M ix  adap ters w ith in blade

U C S has Nex us Tec hnology  C om p onents
U CS B u ilding  B loc k s N ex u s P rodu c ts

Nexus 5000
U n i f i ed  F a b r i c

Nexus 2148
F a b r i c  E xt en d er

N ex u s  1 0 0 0 VV M

CN A s w it h  F CO E



Blade C hassis

� 6 R U  C ha ssis
B l a d es a nd  P ower sup p l ies p l ug-in 

f rom  f ront
� B l a d es

P ower &  cool ing b ud get a l l ows 
l ea d ing ed ge p rocessor 
p erf orm a nce a nd  m em ory ca p a city
C om b ina tions of  ha l f  sl ot a nd  f ul l  

sl ot b l a d es
U p  to 8  H a l f  sl ot b l a d es
U p  to 4  F ul l  sl ot b l a d es

� P ow er Su p p lies
4 x  2 ,5 0 0 W  hot-p l ug P ower S up p l ies
9 0 %  ef f icient
N + N  red und a ncy ( grid  red und a nt)
N o z oning
4  singl e p ha se 2 2 0 V ,  I E C 32 0 -C 1 9



� B a sed  on I ntel  N eha l a m -E P  p l a tf orm
H a rd wa re ena b l ed  V irtua l iz a tion a rchitecture

� H a l f  sl ot b l a d e
Two S ockets 
Twel ve D D R 3 D I M M  sockets
U p  to two S A S / S A TA  D isks

H a rd wa re R A I D  0  &  1
S ingl e m ez z a nine a d a p ter 

D ua l  p ort 1 0 G b  f ul l  d up l ex
� M ez z a nine ca rd s op tions:  

M enl o C N A  ( E m ul ex  /  Q L ogic)
N uova P a l o
I ntel  O p l in D ua l  1 0 G b  E thernet N I C

� O S  sup p ort:  
V M wa re, W ind ows, R ed ha t, N ovel l / S uS E etc.

� R em ote a nd  f ront p a nel  K V M , vM ed ia a nd  C onsol e 

H alf-H eight Comp ute Blad e ( av ailab le at F CS )



M ezzanine Card s ( S erv er I/ O  O p tions)
� M enl o

I ntel  8 2 5 9 8  ( O p l in)
Q l ogic I S P 2 4 32  or E m ul ex  Z ep hyer

� P A L O
I nsta ntia tes F ib re C ha nnel , E thernet/ L A N , virtua l  N I C s
( in conj unction with N I V  sup p ort f rom  C entra l  S witch )

� O p l in ( I ntel  8 2 5 9 8 )
3rd p a rty b a sed

MENLO based
MEZ Z _ C A R D

IO_CHANNEL
( s i n g l e  l a n e  u s e d )

(1) x4 PCIe

P A LO based
MEZ Z _ C A R D

(1) x16  PCIe

FC
H B A

L A N
N I C

M E N L O P A L O

3rd p ar t y  based
MEZ Z _ C A R D

(1) x8  PCIe

L A N  N I C
( e x .  O p l i n )

K R
Ph y

K R
Ph y

IO_CHANNEL
( s i n g l e  l a n e  u s e d )

K R
Ph y

K R
Ph y

IO_CHANNEL
( s i n g l e  l a n e  u s e d )

K R
Ph y

K R
Ph y

(1) x8  PCIe

MENLO based
MEZ Z _ C A R D

IO_CHANNEL
( s i n g l e  l a n e  u s e d )

(1) x4 PCIe

P A LO based
MEZ Z _ C A R D

(1) x16  PCIe

FC
H B A

L A N
N I C

M E N L O P A L O

3rd p ar t y  based
MEZ Z _ C A R D

(1) x8  PCIe

L A N  N I C
( e x .  O p l i n )

K R
Ph y

K R
Ph y

IO_CHANNEL
( s i n g l e  l a n e  u s e d )

K R
Ph y

K R
Ph y

IO_CHANNEL
( s i n g l e  l a n e  u s e d )

K R
Ph y

K R
Ph y

(1) x8  PCIe



� V irtu aliz ed adap ter desig ned f or b oth  sing le-O S and V M -b ased dep loy m ents
� P rovides m ob ility ,  isolation,  and m anag em ent f rom  th e netw ork

S ecure
Tra nsp a rent to hosts

� Cu t-th rou g h  arc h itec tu re
� H ig h  P erf orm anc e

2 x  1 0 G b
L ow l a tency 
H igh B W  I P C  sup p ort 

� 1 2 8  vN I Cs
E thernet, F C  or S C S I
5 0 0 K  I O P S
I nitia tor a nd  Ta rget m od e

California Palo Adapter

P CI e x 1 6

1 0 G E / F CoE

MAC 0 MAC 1

Et h

0

F C

1

SCSI

2

F C

3

Et h

127

U s er 
D efineab le
v N I Cs



O verall S y stem  ( F ront)
T o p  o f  R a c k  

S w i t c h
C h a ssi s



O verall S y stem  ( Rear)
U p l i n k s



Memory Expansion

Saving s

3

4

1

2

3

4
Power

Higher server consolidation & larger VM density
R edu ces C P U ,  p ow er/ cooling,  and S W  licensing costs
C om p etition - m ax  1 8  & high density w ith p rop rietary tech

M em ory  E x p ansion



V irt u al iz at ion A d apt erT ru e w ire once architectu re – highly dynam ic
N etw ork  p olicy and visib ility b rou ght to VMs
Hyp ervisor b yp ass su p p ort – increases p erf orm ance
R edu ce N I C  and m ez z card inf rastu ctu re

V irtu al
M ac h ine

V irtu al
M ac h ine

V irtu al
M ac h ine

V irtu al
M ac h ine

V irtu al
M ac h ine

V irtu al
M ac h ine

Sof t
Sw itc h

Sw itc h

HypervisorHypervisor

T oday ’s Server Cisc o w ith  P alo

V irtualiz ation A dap ter



B lade identities can b e du p licated,  au tom atically m oved 
and dep loyed,  and f ailed-over to another b lade

F irm w are and b ios inclu ded – com p etition does not do
“S tateless” environm ent
S ignif icant p rocess/ lab or savings

Service Profile
• E n c a p s u l a t i o n  o f  H W  s t a t e  – M A C ,  W W N ,  F i r m w a r e ,  B I O S

S ervic e P rof iles



B lade identities can b e du p licated,  au tom atically m oved 
and dep loyed,  and f ailed-over to another b lade

F irm w are and b ios inclu ded – com p etition does not do
“S tateless” environm ent
S ignif icant p rocess/ lab or savings

S ervic e P rof iles

S ervice P rof il e S ervice P rof il e

S ervice P rof il eS ervice P rof il e



A nnounc ing U nif ied C om p uting S y stem
A  single system  that u nif ies

� C om p ute:  I nd ustry sta nd a rd  x 8 6
� N etwork:  U nif ied  f a b ric
� V irtua l iz a tion:  C ontrol , sca l e, p erf orm a nce
� S tora ge A ccess:  W ire once f or S A N , N A S , iS C S I

E m b edded m anagem ent
� I ncrea se sca l a b il ity without a d d ed  com p l ex ity
� D yna m ic resource p rovisioning
� A b il ity to integra te with b roa d  p a rtner ecosystem

E nergy ef f icient
� F ewer servers, switches, a d a p ters, ca b l es
� L ower p ower a nd  cool ing req uirem ents
� I ncrea se com p ute ef f iciency b y rem oving I / O  a nd  
m em ory b ottl enecks



S am p le C ase S tudy  
L arge E nterp rise

� 320 Servers
� T i m e t o  p ro vi si o n  n ew  
a p p l i c a t i o n s:  d a y s t o  w eek s 

� $ 21 M  sp en t  o n  C a p E x
� $ 8 00K  sp en t  o n  p o w er
a n d  c o o l i n g  ( 3 y ea r)

� 3, 5 20 C a b l es
� 31  R a c k s

L egacy S ystem
� 320 Servers
� T i m e t o  p ro vi si o n  n ew  
a p p l i c a t i o n s:  m i n u t es 

� $ 1 2M  sp en t  o n  C a p E x
� $ 6 5 0K  sp en t  o n  p o w er 
a n d  c o o l i n g  ( 3 y ea r)

� 4 8 0 C a b l es
� 1 2 R a c k s

U nif ied C om p u ting S ystem

1 9 %
4 3 %

8 6 %
6 1 %

S avings



Business Benef its 
U nif ied C om p u ting S ystem

R edu ces total cost of  ow nership  
� CA P E X :  U p  to 2 0 %  redu c tion on averag e
� O P E X :   U p  to 3 0 %  redu c tion on averag e
� Cooling  and p ow er ef f ic ient

I ncreases b u siness agility
� P rovision ap p lic ations in m inu tes instead of  day s
� A u tom ation redu c es servic e ou tag es
� J u st-in-tim e resou rc e p rovisioning

I nvestm ent p rotection
� I ndu stry  standards-b ased 
� Co-ex ist w ith  ex isting  data c enter inf rastru c tu re
� L everag e ex isting  m anag em ent ap p lic ations via A P I



Initial Target C ustom ers 
Virtu aliz ation
� I T  org aniz ations w ith  larg e server and data c enter 
virtu aliz ation initiatives 

L arge D ata S et
� A p p lic ations req u iring  larg e m em ory  su c h  as b u siness 
intellig enc e,  f inanc ial and  eng ineering  m odeling

S ervice P rovider
� H osted solu tions,  m u lti-tenanc y



P artnering w ith Industry  L eaders
T ec h n o l o g y C h a n n el s Sy st em s I n t eg ra t o rs

Cisco Collaborative Services Model



C isc o U nif ied C om p uting S y stem
T echnology P artners

Adapter O S H y perv i s o r Appl i c ati o n M g m t S to rag e 

C N A

1 0  G b E

C N A

W i n d ows
S erv er

S U S E
L i n u x
O E L

R H E L

H y p er-V

O ra c l e VM

E S X

S Q L  S erv er

O ra c l e R A C
O ra c l e D B

B u s i n es s
S u i t e

v C en t er

S y s t em
C en t er

S m a rt s

B l a d eL og i c
C L A R i i on /
S y m m et ri x

S y s t em
C en t er F A S



V i rt u a l i z a t i o n  h a s c rea t ed  
a  m a rk et  t ra n si t i o n
A  uniq ue op p ortunity to crea te a  m ore a gil e 
a nd  ef f icient inf ra structure where resources 
ca n d yna m ica l l y m ove within the d a ta  center
C i sc o  i s u n i q u el y  p o si t i o n ed
to l ea d  the tra nsf orm a tion to the nex t genera tion
d a ta  center with a  new a rchitectura l  a p p roa ch
T h e U n i f i ed  C o m p u t i n g  Sy st em
is a  nex t-genera tion d a ta  center p l a tf orm  tha t
unites com p ute, network, stora ge a ccess,
a nd  virtua l iz a tion into a  cohesive system
T h e U n i f i ed  C o m p u t i n g  Sy st em  u n l ea sh es
t h e p o w er o f  vi rt u a l i z a t i o n  
H el p ing custom ers to red uce TC O , increa se
b usiness a gil ity a nd  im p rove energy ef f iciency 

S um m ary
T he R ight S olu tion at the R ight T im e






