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Cisco
D a t a  Ce n t e r  N e t w or k  

A r ch it e ct u r e
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What is Cisco Data Center?

Core Technologies

Switching R o u ting

A d v a nced  Technologies

D a ta  C e nte r W ir e l e s s

S A N s ( M D S )  S A N s ( M D S )  

A N S   ( W A A S  A CE ,  W A E  et c)A N S   ( W A A S  A CE ,  W A E  et c)

I nf inib a nd  S erv er net w ork ing  ( S F S ,  V f ra m e)I nf inib a nd  S erv er net w ork ing  ( S F S ,  V f ra m e)

U nif ie d  
C o m m s

Se cu r ity

Cisco Systems
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Cisco Data Center P rod u ct F am il ies
Data Center 
S w i tc h i ng

Data Center 
S ec u ri ty

S to rag e
I nf ras tru c tu res

A p p l i c ati o n 
N etw o rk  
S erv i c es

Co m p u te 
Cl u s teri ng

U ni f i ed  F ab ri c

Data Center M anag em ent

� Catalyst 6500 
S e r i e s

� Catalyst 4 9 4 8  
T o p -o f -R ac k

� Catalyst B lad e  
S e r v e r  
S w i tc h e s

� M D S  9 500 
S to r ag e  
D i r e c to r s

� M D S  9 1 2 4  
F ab r i c  S w i tc h e s

� S to r ag e  
S e r v i c e  
M o d u le s

� O N S  1 54 54

� F i r e w all 
S e r v i c e s 
M o d u le

� I n tr u si o n  
D e te c ti o n  
M o d u le

� CS A  S e r v e r  
S e c u r i ty A g e n t

� A CE / A V S

� S F S  7 000 
H i g h -D e n si ty 
I n f i n i b an d  
Co m p u te  
F ab r i c  S w i tc h

� S F S  3 000 
I n f i n i b an d  
G ate w ay

� L 4 -7  Co n te n t 
S e r v i c e s M o d u le

� W i d e -A r e a 
A p p li c ati o n  
S e r v i c e s

� S S L  T e r m i n ati o n
� A CE / A V S

F a b r ic M a na ge r —T o p o l o gy  D is co v e r y /  
V is u a l iz a tio n a nd  T r a ns p o r t P r o v is io ning

I M E —A d v a nce d  L 4 -7  Se r v ice s  
M o d u l e  M a na ge m e nt

Data Center P ro v i s i o ni ng V F r a m e  Se r v e r / Se r v ice  
P r o v is io ning Sy s te m
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G artner M ag ic Q u ad rant 2 0 0 5
2004: Cisco follows 2005: Cisco leads!
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Cisco D at a Cen t er   
S t or ag e I n f r ast r u ct u r e P ar t n er  L an dscap e

S to rag e M anu f ac tu rers  and  I nteg rato rs
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D a t a  Ce n t e r  
N e t w or k in g  
A r ch it e ct u r e  O v e r v ie w

R e né B o s m a n
B u s ine s s  D e v e l o p m e nt M a na ge r  D a ta  C e nte r
T e l .  + 3 1  ( 0 ) 6 5 3  1 4 7  9 1 3
r b o s m a n@ cis co . co m
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Cisco Data Center 
V ision
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Real-T i m e B u s i n es s

Service-
O rien t ed  

A rch it ect u re
R ea l -T im e 

I n f ra s t ru ct u re

SO A

V irt u a l iz a t io n ,  
a u t o m a t io n

O p era t io n a l l y  a w a re 
a p p l ica t io n s

P o l icy -b a s ed  
m a n a g em en t

T he Wal l s A re Com ing  Dow n 

B u sin e ss

I n f ra s t ru ct u re A p p l ica t io n s
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G artner’s I nf rastru ctu re M atu rity  M od el

R ea ct ive
P ro a ct ive
� Analyze trends
� S et th resh o lds
� P redi c t p ro b lem s
� M easu re ap p li -
c ati o n av ai lab i li ty

� Au to m ate
� M atu re p ro b lem ,  
c o nf i g u rati o n,  
c h ang e,  asset and 
p erf o rm anc e m g m t.  
p ro c esses 

� F i g h t f i res
� I nv ento ry 
� D esk to p  S W  
di stri b u ti o n

� I ni ti ate 
p ro b lem  m g m t.  
p ro c ess

� Alert and 
ev ent m g m t.

� M easu re   
c o m p o nent 
av ai lab i li ty 
( u p / do w n)

� I T  as a serv i c e 
p ro v i der

� D ef i ne serv i c es,  
c lasses,  p ri c i ng

� U nderstand c o sts
� G u arantee S L As
� M easu re &  rep o rt 
serv i c e av ai lab i li ty

� I nteg rate p ro c esses
� C ap ac i ty 
m g m t.

Service
V a l u e
� I T  as strateg i c  
b u si ness p artner

� I T  and b u si ness 
m etri c  li nk ag e

� I T / b u si ness 
c o llab o rati o n 
i m p ro v es b u si ness 
p ro c ess 

� R eal-ti m e 
i nf rastru c tu re

� B u si ness p lanni ng

L evel  1
L evel  2

L evel  3
L evel  4

C h a o t ic
� Ad h o c
� U ndo c u m ented
� U np redi c tab le
� M u lti p le h elp  
desk s

� M i ni m al I T
o p erati o ns

� U ser c all 
no ti f i c ati o n

L evel  0

Tool L ev era ge

M a na ge I T a s a  B u siness

O p era t iona l P rocess E ngineering

S erv ice a nd  A ccou nt  M a na gem ent

C o p y r i g h t  © 20 0 5

S erv ice D eliv ery  P rocess E ngineering
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Tackling Business Challenges
W her e t o  I nv est ?

7 0 %  o f  t h e I T  B u d g et  f o r  Maintenance
3 0 %  A v ai lab le f o r  A s s ets  and  I nno v atio n*

30%30% 7 0%7 0%
B u s in es s  

T ra n s f o rm a t io n
I n f ra s t ru ct u re 
O p era t io n sGrowing Your 

B us ine s s R unning Your 
B us ine s s

“K e e p ing t h e  
l igh t s  on”

* S o u rc e:  G artner - I T  I nf ras tru c tu re,  A nd  T h e S h i f t T o  “R eal -T i m e” F eb ,  2 0 0 5
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T he T y p ical  E nterp rise Data Center

E nterp ri s e A p p l i c ati o ns  
and  S erv i c es

Co m m u ni c ati o ns
A p p l i c ati o ns

Co m p u ti ng
I nf ras tru c tu re

N etw o rk i ng
I nf ras tru c tu re

F ac i l i ti es
( P o w er,  Co o l i ng ,
Cab l i ng ,  and  
P h y s i c al  S ec u ri ty )

S to rag e
I nf ras tru c tu re

Enterprise Data Center
I nte r ne t D a ta  C e nte r
Public Web Site

10 0 s  o f  S e r v e r s  w i t h  
I n t e g r a t e d  S t o r a g e

E-C o m m e r c e  A p p l i c a t i o n
4-T i e r  A p p l i c a t i o n  
A p p .  S e r v e r

I nte r ne t D a ta  C e nte r
S u p p l y -C h a i n  M a n a g e m e n t

T r a d itio n a l 
V o ice PB X

I n -H o us e D ev elo p ed  
A p p s

2-T ier  C R M  
A p p lica tio n

N C R  D B  Ser v er

D a t a  W a r e h o u s i n g

F in a n ce,  H R ,  
Pa y r o ll a n d  ED I

M a i n f r a m e  
S y s t e m s

T a p e B a ck up M ultip le 2-T ier  
ER P I n s ta n ces

En g in eer in g  
Ser v ices

N A S  F i l e r s

E-M a il

E-M a i l  
A p p l i a n c e s

I P Ser v ices
D N S R A D I U S L D A P

J B O D

O p er a tio n s  
C en ter

C u rren t  
I n f ra s t ru ct u re

TCO

R E S I L I E N CE

A G I L I TY

I nc o ns i s tent 
S ec u ri ty

I nc o ns i s tent DR

I s o l ated  A p p l i c ati o n S i l o s
R i g i d  I nf ras tru c tu re S i l o s

U nd er-u ti l i z ed  R es o u rc es

O p erati o nal  Co m p l ex i ty  
and  I nef f i c i enc y
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Enterprise Data Center
I nte r ne t D a ta  C e nte r
Public Web Site

10 0 s  o f  S e r v e r s  w i t h  
I n t e g r a t e d  S t o r a g e

E-C o m m e r c e  A p p l i c a t i o n
4-T i e r  A p p l i c a t i o n  
A p p .  S e r v e r

I nte r ne t D a ta  C e nte r
S u p p l y -C h a i n  M a n a g e m e n t

T r a d itio n a l 
V o ice PB X

I n -H o us e D ev elo p ed  
A p p s

2-T ier  C R M  
A p p lica tio n

N C R  D B  Ser v er

D a t a  W a r e h o u s i n g

F in a n ce,  H R ,  
Pa y r o ll a n d  ED I

M a i n f r a m e  
S y s t e m s

T a p e B a ck up M ultip le 2-T ier  
ER P I n s ta n ces

En g in eer in g  
Ser v ices

N A S  F i l e r s

E-M a il

E-M a i l  
A p p l i a n c e s

I P Ser v ices
D N S R A D I U S L D A P

J B O D

O p er a tio n s  
C en ter

M aj or I T  Chal l eng es T od ay

C u r r en t  
I n f r as t r u c t u r e

R es i l i enc e and  Co m p l i anc e

• O p e r a tio na l  R is k  M a na ge m e nt

B us in es s  
C o n tin ua n ce

B u s i nes s  R es p o ns i v enes s

• Se r v ice  O r ie nte d  A r chite ctu r e

A p p lica tio n  I n teg r a tio n

Co ntro l l i ng  Co s ts

• O n-D e m a nd ,  U til ity  I nf r a s tr u ctu r e

A uto m a tio n

C o n s o lid a tio n

I nf o rm ati o n M anag em ent

• I nf o r m a tio n L if e cy cl e  M a na ge m e nt

A p p l i c ati o n S erv i c e L ev el s

• A p p l ica tio n A wa r e ne s s   a nd  
O p tim iz a tio n

Secur ity

C o n f o r m a n ce

V ir tua liz a tio n

G r o w th

A g ility

A v a ila bility

Per f o r m a n ce

T ier ed  Sto r a g e

C o n ten t D eliv er y

D a ta  C la s s if ica tio n

Enterprise Data Center
Internet Data Center
Public Web Site

100s of Servers with 
I n teg ra ted  Stora g e

E-C o m m e r c e  A p p l i c a t i o n

4-T ier A p p l ic a tion  
A p p .  Server

Internet Data Center
S u p p l y -C h a i n  M a n a g e m e n t

T r a d itio n
a l V o ice 
PB X

I n - H o us e D ev elo p ed  
A p p s

2-T ier  C R M  
A p p lica tio n

N C R  D B  Ser v er

Da ta  
W a rehou sin g

F i n a n ce,  H R ,  
Pa y r o ll a n d  ED I

M a i n fra m e 
Sy stem s

T a p e B a ck up M ultip le 2-T ier  
ER P I n s t a n ces

En g i n eer in g  
Ser v ices

N A S F il ers

E-M a il

E-M a i l  
A p p l i a n c es

I P Ser v ices
DN S R A DI

U S
L DA P

J B O
D

O p er a tio n
s  C en ter

I T I nf r ast r uct ur es ( includ ing D at a Cent er s)
N eed  t o  E v o lv e t o  M eet

To d ay ’s Business P r io r it ies
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Data Center Chal l eng es
� Controlling costs
� O rga niz a tiona l stru ctu re  
( b u sine ss silos)

� H E CS  ( H e a t E ne rgy  
Cooling S p a ce )

� T im e  to M a rk e t:  h ow  f a st 
ca n I  d e p loy  ne w  
a p p lica tions ?

� I nf orm a tion m a na ge m e nt:  
d e a ling w ith  grow th ….
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K ey  Data Center I nf rastru ctu re 
Chal l eng es and  T rend s 

Controlling 
Cos ts

B u s ine s s  S ilos

F a c ilitie s

T im e  T o M a rk e t 

I nf orm a tion 
M a na ge m e nt 

B u siness
Cha llenges

C u rren t  
I n f ra s t ru ct u re

TCO

R E S I L I E N CE

A G I L I TY

I nc o ns i s tent 
S ec u ri ty

I nc o ns i s tent DR

I s o l ated  A p p l i c ati o n S i l o s
R i g i d  I nf ras tru c tu re S i l o s

U nd er-u ti l i z ed  R es o u rc es

O p erati o nal  Co m p l ex i ty  
and  I nef f i c i enc y

N ew
I n f ra s t ru ct u re

TCO

R E S I L I E N CE

A G I L I TY

I nteg rated ,  M u l ti -l ay er 
S ec u ri ty

T i ered  S to rag e and  
B u s i nes s  Co nti nu anc e

S erv i c e O ri ented  
A rc h i tec tu re and  
I nf ras tru c tu re

H i g h l y -u ti l i z ed  P o o l ed  
R es o u rc es

Dy nam i c  P ro v i s i o ni ng

S tand ard  O p erati ng  
E nv i ro nm ent
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T h e I n t el l ig en t  M o vem en t  o f  D a t a  /  V o ice /  V id eo  
A cro s s  a  Sy s t em  o f  N et w o rk s
T h e I n t el l ig en t  M o vem en t  o f  D a t a  /  V o ice /  V id eo  
A cro s s  a  Sy s t em  o f  N et w o rk s

A p p l ica t io n -A w a re 
N et w o rk  a n d  Services
A p p l ica t io n -A w a re 
N et w o rk  a n d  Services

V irt u a l iz ed  N et w o rk in g  R es o u rces  V irt u a l iz ed  N et w o rk in g  R es o u rces  

Va
lu
e

T h e E v olu t ion  of  t h e D at a Cen t er  I n  T h e 
I n t ellig en t  I n f or m at ion  N et w or k

T im e

N et w o rk  
I n f ra s t ru ct u re
N et w o rk  
I n f ra s t ru ct u re

G L O B A L
S Y S TE M S
G L O B A L
S Y S TE M S R es o u rces  a n d  

A p p l ica t io n s
R es o u rces  a n d  
A p p l ica t io n s

V I R T U A L I Z A T I O NV I R T U A L I Z A T I O N

S to rag eN etw o rkCo m p u te

Enterprise
A ppl ic atio ns
Enterprise
A ppl ic atio ns

M anag em ent o f  res o u rc es  
i nd ep end ent o f  u nd erl y i ng  
p h y s i c al  i nf ras tru c tu re to  

i nc reas e u ti l i z ati o n,  
ef f i c i enc y  and  f l ex i b i l i ty

M anag em ent o f  res o u rc es  
i nd ep end ent o f  u nd erl y i ng  
p h y s i c al  i nf ras tru c tu re to  

i nc reas e u ti l i z ati o n,  
ef f i c i enc y  and  f l ex i b i l i ty

Central i z ati o n and  
s tand ard i z ati o n to  l o w er 
c o s ts ,  i m p ro v e ef f i c i enc y  
and  m ax i m i z e u p ti m e

Central i z ati o n and  
s tand ard i z ati o n to  l o w er 
c o s ts ,  i m p ro v e ef f i c i enc y  
and  m ax i m i z e u p ti m e

C O N SO L I D A T I O NC O N SO L I D A T I O N

L A NW A N
M A N
L A NW A N
M A N

S A NS A N

S to rag e 
N etw o rk
S to rag e 
N etw o rk

Data 
N etw o rk
Data 

N etw o rk

I ntel l ig ent 
I nf o rm atio n 
N etw o rk
I ntel l ig ent 

I nf o rm atio n 
N etw o rk

S erv er 
F ab ric
N etw o rk
S erv er 
F ab ric
N etw o rk

H P CCl u ster
G R I D
H P CCl u ster
G R I D

I N TE G R A TE D  
TR A N S P O R T

I N TE G R A TE D  
S E R V I CE S

I N TE G R A TE D  
A P P L I CA TI O N S

A U T O M A T I O NA U T O M A T I O N

S to rag eS to rag e

N etw o rkN etw o rk

Co m pu teCo m pu te

B u s i nes s  P o l i c i es
O n-Dem and

S erv i c e O ri ented
B u s i nes s  P o l i c i es

O n-Dem and
S erv i c e O ri ented

Dy nam i c  p ro v i s i o ni ng  and  
au to no m i c  I nf o rm ati o n 

L i f ec y l e M anag em ent ( I L M )  
to  enab l e b u s i nes s  ag i l i ty

Dy nam i c  p ro v i s i o ni ng  and  
au to no m i c  I nf o rm ati o n 

L i f ec y l e M anag em ent ( I L M )  
to  enab l e b u s i nes s  ag i l i ty
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Cisco Data Center N etw ork  A rchitectu re
NE

TW
O
RK

ED
NE

TW
O
RK

ED
IN
FR

AS
TR

UC
TU

RE
IN
FR

AS
TR

UC
TU

RE
LA

YE
R

LA
YE

R

InstantInstant
M e ssag i ngM e ssag i ng

U ni f i e dU ni f i e d
M e ssag i ngM e ssag i ng

M e e ti ngM e e ti ng
P l ac eP l ac e

IP C CIP C C IP  P h o neIP  P h o ne V i d e oV i d e o
D e l i v e r yD e l i v e r y

P L MP L M C R MC R M E R PE R P

H C MH C M P r o c u r e m e ntP r o c u r e m e nt S C MS C M
Co l l ab o ratio nCo l l ab o ratio n
A ppl ic atio nsA ppl ic atio ns

T r a d itio na l  A r chite ctu r e  /  Se r v ice  O r ie nte d  A r chite ctu r eT r a d itio na l  A r chite ctu r e  /  Se r v ice  O r ie nte d  A r chite ctu r e

B u sinessB u siness
A ppl ic atio nsA ppl ic atio ns

AN
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YT
IC
S 
& 
AD

AP
TI
VE

 
AN

AL
YT

IC
S 
& 
AD

AP
TI
VE

 
PO

LI
CY

PO
LI
CY

IN
TE

RA
CT

IV
E

IN
TE

RA
CT

IV
E

SE
RV

IC
ES

SE
RV

IC
ES

LA
YE

R
LA

YE
R
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t A d v a nce d  A na l y tics  a nd  D e cis io n Su p p o r tA d v a nce d  A na l y tics  a nd  D e cis io n Su p p o r t

Co m p u te N etw o rkCo m p u te N etw o rk S to rag e N etw o rkS to rag e N etw o rk
S erv erS erv er
F ab ri cF ab ri c

S erv erS erv er
S w i tc h i ngS w i tc h i ng

S to rag e S to rag e 
S w i tc h i ngS w i tc h i ng

Data Center Data Center 
I nterc o nnec tI nterc o nnec t

M D S F a m il ySF S F a m il y C a ta l y s t F a m il y O N S F a m il y

I nf rastru c tu re Enh anc ing  S erv ic es I nf rastru c tu re Enh anc ing  S erv ic es 

Co m p u te S erv i c esCo m p u te S erv i c es S to rag e F ab ri c  S erv i c esS to rag e F ab ri c  S erv i c es

S ec u ri ty  S erv i c esS ec u ri ty  S erv i c es

A ppl ic atio n N etw o rk ing  S erv ic esA ppl ic atio n N etw o rk ing  S erv ic es

V ir tu a l iz a tio n,  R e p l ica tio n,  
V ir tu a l  F a b r ics

R D M A ,  
L o w L a te ncy  C l u s te r ing

F ir e wa l l s ,  I ntr u s io n P r o te ctio n,  
Se cu r ity  A ge nts

D ir e cto r
F a b r ic

M o d u l a r
R a ck
B l a d e

I nf inib a nd
Switching

D W D M ,  
SO N E T ,  
SD H ,  F C I P

A p p l i c ati o n Del i v ery  S erv i c esA p p l i c ati o n Del i v ery  S erv i c esW A A S,  A p p  A cce l e r a tio n,  W A A S,  A p p  A cce l e r a tio n,  
O p tim iz a tio n,  Se cu r ity  a nd  Se r v e r  O f f l o a dO p tim iz a tio n,  Se cu r ity  a nd  Se r v e r  O f f l o a d

A p p lica t ion N et w ork ing S erv icesA p p lica t ion N et w ork ing S erv ices

I n f r ast r u ct u r e E n h an cin g  S er v icesI n f r ast r u ct u r e E n h an cin g  S er v ices

S erv erS erv er

N etw o rk  V i rtu al i z ati o n S erv i c esN etw o rk  V i rtu al i z ati o n S erv i c es

S to rag eS to rag e Cl i entsCl i ents

Data Data 
CenterCenterB ranc hB ranc hCam p u sCam p u s T el ew o rk erT el ew o rk erW A N / M A NW A N / M A NE nterp ri s e E nterp ri s e 

E d g eE d g eP l ac es  i n th e N etw o rkP l ac es  i n th e N etw o rk
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Data Center N etw ork ing  A rchitectu re
W A NM A N

B r o nz e  
Se r v e r s

P l a tinu m  
Se r v e r s

Sil v e r  
Se r v e r s

B r o nz e
Sto r a ge

P l a tinu m  
Sto r a ge

Sil v e r
Sto r a ge

N et w ork
F a b ric

S A N  F a b ric
S erv er 
F a b ric

G o l d
Sto r a ge

S erv er V i rtu al i z ati o n

L o w  L atenc y  R DM A  
and  DA P L  S erv i c es

Co ns o l i d ated  I / O

Cl u s teri ng

G ri d / U ti l i ty  Co m p u ti ng

F ab ri c  R o u ti ng
Data R ep l i c ati o n
S to rag e V i rtu al i z ati o n 

V i rtu al  F ab ri c s  
( V S A N s )

S S L  T erm i nati o n
V P N  T erm i nati o n

F i rew al l  S erv i c es
I ntru s i o n Detec ti o n

S erv er B al anc i ng

G o l d
Se r v e r s

I nt ernet
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Addressing Top 
of  M ind 
Tec h nol ogy  
I ssu es
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C o ns o l id a te d  
Sto r a ge  a nd  T a p e

F C ,  F I C O N ,  
iSC SI ,  F C I P

M DS  
9 5 0 0

B la d e Ser v er s
U N I X / N T  Ser v er s

M a in f r a m es

S torag e and  S A N  P rol if eration 
S A N  Consol id ation and  V irtu al iz ation

• H o s t s   3rd p a r t y  v i r t u a l i z a t i o n  
e n g i n e s  v i a  s t a n d a r d  A P I
• E n h a n c e s  r e l i a b i l i t y ,  
p e r f o r m a n c e  a n d  t r a n s p a r e n c y  

V i r t u a l i z a t i o n  P l a t f o r m
• N o n -d i s r u p t i v e  s o f t w a r e  u p g r a d e s ,  s t a t e f u l f a i l o v e r
• V S A N s a n d  I n t e r -V S A N  R o u t i n g  ( I V R )
• 1 . 4 4  T b p s s w i t c h i n g  b a n d w i d t h
• 2 2 4  F C  p o r t s  i n  1 4 R U  ( M D S  9 5 0 9 )

S c a l a b i l i t y  a n d  A v a i l a b i l i t y

• H e t e r o g e n e o u s  e n v i r o n m e n t s  –
N T ,  U N I X ,  M F ,  m u l t i -v e n d o r
• M u l t i -p r o t o c o l  F C ,  F I C O N ,  
i S C S I ,  F C I P
• I n t e r o p e r a b i l i t y  w i t h  l e g a c y  
s w i t c h e s

H e t e r o g e n e o u s  F a b r i c s
• E m b e d d e d  F C  A n a l y z e r
• F C  P i n g  a n d  F C  T r a c e r o u t e
• R e m o t e  S P A N  ( R S P A N )
• H o t -s p o t  a n a l y s i s

T r o u b l e s h o o t i n g

V ir tu a l iz a tio n 
E ngine

E M C
H D S
H P
I B M
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B u siness Continu ance and  Com p l iance 
E nhanced  B u siness Continu ance

M D S 
9 5 0 0

DWDM
N e t w o r k

S O N E T / S DH

I P  WA N

Metro / Wide 
D a ta  C en ter
I n terc on n ec t 

N etw ork

ONS
1 5 5 X 0
1 5 4 x x

ONS
1 5 4 5 4

7 X 0 0

Sto r a g e &
T a p e A r r a y s

B l ad e  S e r v e r s
U N IX / N T  S e r v e r s

M ai nf r am e s

1

3

M D S 
9 5 0 0

Sto r a g e &
T a p e A r r a y s

B l ad e  S e r v e r s
U N IX / N T  S e r v e r s

M ai nf r am e s

A ccess A ccess 
N et w orkN et w ork

• A s y n c h /  S y n c h  R e p l i c a t i o n ,  B a c k u p ,  P o i n t  i n  T i m e  
C o p y
• M u l t i -v e n d o r  S u p p o r t :  E M C ,  H P ,  H D S ,  I B M ,  A p p l i a n c e s
• 3rd P a r t y  A p p l i a n c e  S u p p o r t :  S A N T a p
• N e t w o r k  A s s i s t e d  S e r v e r l e s s B a c k u p

Broad Application Support

• G l o b a l  S i t e  S e l e c t o r  
• V P N  – I P S e c ,  S S L ,  M P L S
• O p t i m i z e d  E x i t  R o u t i n g

C ontinuous  Acce s s

• M u l t i -p r o t o c o l  T r a n s p o r t :  F C I P ,  D W D M ,  S o n e t / S D H
• D i s t a n c e  /  A p p l i c a t i o n  O p t i m i z a t i o n :  W r i t e  a n d  T a p e  
A c c e l e r a t i o n
• S e c u r i t y :  FCIP Encryption and FC-S P A u th
• W A N  U t i l i z a t i o n :  C o m p r e s s i o n  a n d  L a r g e  B 2 B  C r e d i t s
• A v a i l a b i l i t y :  V S A N s a n d  I n t e r  V S A N  R o u t i n g

O ptim iz e d SAN  E x te ns ion
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Cost  E f f ect iv e H ig h  P er f or m an ce Com p u t in g  
S t an dar ds-b ased H ig h  P er f or m an ce Com p u t in g

Server Fabric
Sw it ch in g

Server Fabric
Sw it ch in g

Low-La t e n c y  C l u s t e r  I n t e r c on n e c tLow-La t e n c y  C l u s t e r  I n t e r c on n e c t

C a t a l y s t  6 5 0 0C a t a l y s t  6 5 0 0 R e s e a r c h  H P CR e s e a r c h  H P C

E n t e r p r i s e  H P CE n t e r p r i s e  H P C

�� High performance, low latency, low cost  interconnect High performance, low latency, low cost  interconnect --
I nfinib and  and / or G igab it E thernetI nfinib and  and / or G igab it E thernet

�� P rov en scalab ility to 4 0 0 0  nod esP rov en scalab ility to 4 0 0 0  nod es
�� S tand ard sS tand ard s--b ased  b ased  
�� S erv ers transparently replaced  for continu ou s operationS erv ers transparently replaced  for continu ou s operation
�� P rov e interoperab ility with maj or serv er v end orsP rov e interoperab ility with maj or serv er v end ors

Lower Cost High Performance ComputingLower Cost High Performance Computing

• U ni v ers i ti es
• R es earc h  L ab s
• Dep t o f  E nerg y
• Dep t o f  Def ens e
• F ed eral  /  I ntel l i g enc e
• A u to  Des i g n
• Dru g  R es earc h
• O i l  E x p l o tati o n
• A ero s p ac e Des i g n
• “O n-Dem and ” H P CSFS-7 0 0 0SFS-7 0 0 0
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S e r v e r s

H o m e / R o ad  U se r

A p p l ication Del iv ery
Cisco A p p l ication O p tim iz ation

WA N ,  V PN ,  
I n ter n et

DATA
C E N TE R

H T T P,  H T T PS
Enterprise Applications

W eb  S erv ers App S erv ers D B  S erv ers 

E-m ail S erv ers

Ex ch ang e
S erv ers

N otes
S erv ers

M A PI ,  I M A P,  
WebD A V

C I F S,  N F S,  
WebD A V L eg acy  Application S erv ers

Em u lation and
C itrix  S erv ers

M ainf ram e &
L eg acy  2 -T ier

I C A ,  T N 3 27 0

M a j o r i t y  o f  U s e r s  a r e  R e m o t e

B r anc h  O f f i c e  U se r

S tream ing  M ed ia
S erv ers

M M S,  
R T SP/ R T P

• M u l tipl e appl ic atio ns
• Distrib u ted  u sers – partner,  su ppl ier
• Co m pl ex  appl ic atio n env iro nm ents
• S ec u rity  and  d ata m anag em ent c o nc erns
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Cisco A p p l ication N etw ork ing  S erv ices
B ra nch/ W A N  S erv icesB ra nch/ W A N  S erv ices

W AN  O p t i m i z a t i o n
• Com p let e W A N  op t im iz a t ion 
a nd  a p p lica t ion a ccelera t ion

• E na b les b ra nch serv er a nd  
st ora ge consolid a t ion

• D ep loy ed  in b ra nch a nd
t he D a t a  Cent er

D a t a  Cent erD a t a  Cent er

Ap p l i c a t i o n  S e r v i c e s
• D a t a  cent er-b a sed  
a p p lica t ion a ccelera t ion

• S erv er of f -loa d  a nd  red u ced  
b a nd w id t h u sa ge

• M a x im u m  a v a ila b ilit y  a nd  
m inim u m  t im e-t o-serv ice

W A NR e m o te  U s e r

B r a nch

• LAN-l i k e  a p p l i c a t i o n 
p e r f o r m a nc e  o v e r  t h e  W AN

• C o ns o l i d a t e  b r a nc h ,  s e r v e r  
a nd  s t o r a g e  i nf r a s t r u c t u r e

• I nc r e a s e d  d a t a  p r o t e c t i o n,  
c o m p l i a nc e ,  a nd  c o s t  s a v i ng s

• I T  r e s p o ns i v e ne s s
• B u s i ne s s  a l i g nm e nt
• S t r e a m l i ne d  t o p o l o g i e s
• Lo w e r  O P E X  a nd  C AP E X
• I m p r o v e d  Ap p ’n S e c u r i t y
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Data Center A u tom ation
V F ram e K ey  B enef its

End to End 
S e r v i c e  O r i e nta ti on

D a ta  C e nte r
V i r tu a l i z a ti on

V e r ti c a l  
P r ov i s i oni ng
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S erv ice O rientation and  V irtu al iz ation

S e r v i c e
Te m p l a t e

• L A N ,  W A N ,  I nternet A c c es s
• N etw o rk ed  ap p l i c ati o n s erv i c es
• I nteg rated  s ec u ri ty

• L o ad  b al anc i ng  c o nf i g u red  as  
need ed  p er ap p l i c ati o n
• V i rtu al i z ed  res o u rc es  and  i ns tanc es

• S to rag e V i rtu al i z ati o n
• F ab ri c -as s i s ted  A p p l i c ati o ns
• Data R ep l i c ati o n S erv i c es

• S ec u ri ty  p o l i c i es  p er ap p l i c ati o n 
c l as s
• V i rtu al  F i rew al l i ng

• Co m p u te p o w er v i a “u ti l i ty  
c o m p u ti ng ”
• G o l d en I m ag e and  B o o t O S

P h y s i c a l  d e v i c e s  a b s t r a c t e d  i n  t h e  d a t a  c e n t e r  – p o o l e d  p e r  d e f i n e d  
s e r v i c e
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R esu l t:  A p p l ication-b ased  S erv ices

6 0 + %  S erv er U til iz atio n
~ 3 0 %  S erv er R ed u c tio n

The V irt u a liz ed  
D a t a  Cent er 
N et w ork

V F r a m e  
P r o v is io ning
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Cisco Data Center N etw ork  
A rchitectu re
Enabling Data Center Evolution

P a r t n e r s h i p sP a r t n e r s h i p s

Cisco Data Center Network ArchitectureCisco Data Center Network Architecture

Technology
R oa d m a p

Technology
R oa d m a p

S e r v i c e s  a n d  
S u p p o r t

S e r v i c e s  a n d  
S u p p o r t

De s i g n  B e s t  
P r a c t i c e s

De s i g n  B e s t  
P r a c t i c e s

Compute Compute 
S er v i c esS er v i c esS tor a g e S tor a g e 

F a b r i c  F a b r i c  
S er v i c esS er v i c es

Consolidated 
D ata Center  

F ab r ic

A ppl i c a ti on  A ppl i c a ti on  
O pti mi z a ti on  O pti mi z a ti on  
S er v i c esS er v i c es

S ec ur i ty  S ec ur i ty  
S er v i c esS er v i c es

Compute Compute 
S er v i c esS er v i c esS tor a g e S tor a g e 

F a b r i c  F a b r i c  
S er v i c esS er v i c es

Consolidated 
D ata Center  

F ab r ic

A ppl i c a ti on  A ppl i c a ti on  
O pti mi z a ti on  O pti mi z a ti on  
S er v i c esS er v i c es

S ec ur i ty  S ec ur i ty  
S er v i c esS er v i c es
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Data Center N etw ork ing  A ction P l an
� D ecid e on the end -state d ata center:

W h a t  s h o u l d  t h e  d a t a  c e n t e r  b e  i n
f i v e  y e a r s ?

� I d entify main immed iate challenges
and  initiativ es:

C o n s o l i d a t i o n ,  b u s i n e s s  c o n t i n u a n c e ,  
v i r t u a l i z a t i o n ,  o n -d e m a n d ,  e t c .

� D ev elop d ata center network ing strategy:  
D a t a  c e n t e r  a n d  n e t w o r k  s t a k e h o l d e r s  e n g a g e
S u p p o r t s  d a t a  c e n t e r  s h o r t - t o  l o n g -t e r m  g o a l s  a n d  
i n i t i a t i v e s

� E ngage with C isco and  partners:
P l a n ,  d e s i g n ,  d e p l o y ,  i m p l e m e n t ,  o p e r a t e
a n d  o p t i m i z e
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Data Center N etw ork ing  L if ecy cl e S erv ices

Prepare

Pl anO pt i m i z e

O perat e D es i g n

I m pl em en t

Dep l o y i ng  b es t p rac ti c e c o nf i g u rati o ns   f o r
eas i er m anag eab i l i ty  o f  netw o rk s

Del i v eri ng  N etw o rk  
I nv es tm ent P ro tec ti o n 
to  m ax i m i z e R O I

P l anni ng  f o r P eak  
N etw o rk  P erf o rm anc e to  
p ro tec t m i s s i o n-c ri ti c al  
ap p l i c ati o n traf f i c

Del i v eri ng  a T ec h no l o g y  V i s i o n and  Co ns u l tanc y  
S erv i c es  to o p ti m i z e c u rrent res o u rc es  and  p l an f o r 
f u tu re netw o rk  g ro w th

Des i g ni ng  ag i l e,  res i l i ent,  
s c al ab l e,  and  h i g h l y  
av ai l ab l e netw o rk s  f o r
g reater s erv i c e v el o c i ty  and  
m i ni m al  i m p ac t o f  o u tag es

P erf o rm anc e E v al u ati o n,  
A rc h i tec tu re P l anni ng ,  and  
S k i l l s  A s s es s m ents  to
red u c e c o s t and  c o m p l ex i ty
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G artner M ag ic Q u ad rant 2 0 0 5
2 0 0 4 :  Cisco f ol l ows 2005: Cisco leads!
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T he N etw ork  is R ead y  f or the J ou rney
Virtualization, Integration, 

A utom ationC ons olid ation

S t o r a g e

D a t a  C e n t e r  
F a c i l i t i e s

S e r v e r

V i r t u a l  S A N s
S t o r a g e  V o l u m e  V i r t u a l i z a t i o n
V i r t u a l i z e d  F a b r i c  S e r v i c e s

V i r t u a l  M a c h i n e s

A c t i v e -A c t i v e  O n l i n e  F a c i l i t i e s
S e r v i c e  T r a n s p a r e n c y

N e t w o r k
D C -C l a s s  S y s t e m s
U n i f i e d  N e t w o r k  F a b r i c  – C o r e / E d g e
D y n a m i c  N e t w o r k  S e r v e r / S e r v i c e  P r o v i s i o n i n g
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I n  closin g  D at a Cen t er  S t r at eg ic I n it iat iv es

E x t e n d  t h e  V a l u e  o f  t h e  C u r r e n t  O p e r a t i o n a l  M o d e l
• L o w er O perating  Co sts
• I nf rastru c tu re R esil ienc e
• P o w er and  Co o l ing

• A ppl ic atio n Del iv ery
• H o l istic  S ec u rity
• Co m pl ianc e

E n a b l e d  b y :   C o n s o l i d a t i o n ,  V i r t u a l i z a t i o n

I m p r o v e  I T E f f e c t i v e n e s s  i n  t h e  N e w  E n v i r o n m e n t
• Ev ent- and  P o l ic y -Driv en R eal -T im e I nf rastru c tu re
• U nif ic atio n o f  Co m po nents,  N etw o rk s,  Co m m u nic atio ns
• S tream l ined  B u siness P ro c esses,  I T  as a S erv ic e

E n a b l e d  b y :   I n t e g r a t i o n ,  Au t o m a t i o n
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Q u estions?


