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WAAS Introduction
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G r o w i ng T r end:  C o ns o l i dat e B r anc h  
O f f i c e

Major Branch Issues
1 . A p p l i cat i on p erf orm ance

• B a n d w i d t h  l i m i t a t i o n s
• L a t e n c y  /  j i t t e r  /  c h a t t i n e s s

2. Inf rast ruct ure cost  /  com p l ex i t y
• F i l e ,  p r i n t  &  e m a i l  s e r v e r s
• S t o r a g e  &  b a c k u p
• W A N  b a n d w i d t h

3 . D at a p rot ect i on
• F a i l i n g  b a c k u p s  /  l o s t  d a t a
• C o m p l i a n c e

App/file/print
S erv ers

L o c a l
S to ra g e

B a c k u p

C lients

S w itc h
R o u ter

“…a n  a v e r a g e  o f  6 . 9  
d e v i c e s  p e r  b r a n c h ”

Source: Nemertes Research
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DAS

DASDAS

N AS
S AN

B r a n c h  O f f i c e

R e m o t e  O f f i c e
D a t a  C e n t e r

F iles

IT

N AS
DAS

IT IT

R e g i o n a l  O f f i c e

N AS
DAS

IT B a c k u pF i l e
C a c h e

W AAS  F i l e S er v i c es  I nt r o du c t i o n

B a c k u p

B a c k u p

F ile
C a c h e N AS

DAS

F i l e
C a c h e

B a c k u p

Centralized and OptimizedD ec entralized S to rag eCentralized S to rag e

W A N

F i l e s F i l e s

F i l e s
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C i s c o  V i s i o n:  T h e C o ns o l i dat ed B r anc h

C lients

S w itc h
R o u ter

D e s ig n  G o a l s :
• F e w e r  l o c a l  s e r v e r s  /  n o  s t o r a g e
• C o n t in u e d  L A N -l e v e l  p e r f o r m a n c e
• A b il it y  t o  l e v e r a g e  c e n t r a l iz e d  a p p s
• P r e s e r v e  s e r v ic e s  o f  e x is t in g  n e t w o r k

C o n s o l id a t e d  B r a n c h

App/file/print
S erv ers

S to ra g e B a c k u p

Data Center

W AAS

W AAS

WAAS = key enabler

“$ 1 . 5  b il l io n  m a r k e t   in  2 0 0 8 ”
S o u r c e  – G a r t n e r
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1 .1 . c i s c o . c o m / g o / o p t i m i z e m y a p pc i s c o . c o m / g o / o p t i m i z e m y a p p
2 .2 . s e l e c t  s e l e c t  ““A p p l i c a t i o n  S o l u t i o n  A p p l i c a t i o n  S o l u t i o n  

P a r t n e r sP a r t n e r s ”” t a bt a b
3 .3 . c l i c k  o n  p a r t n e r  l i n k sc l i c k  o n  p a r t n e r  l i n k s

Partnerships with Key App Vendors
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S eam l es s ,  T r ans p ar ent  I nt egr at i o n
1 . S eam l ess i nt eg rat i on w i t h t he 

p ack et  net w ork  w i t h hi g h 
av ai l ab i l i t y ,  l oad -b al anci ng ,  and  
f ai l ov er 
W C C P v 2  
P o l i c y -B a s e d  R o u t i n g

2. F ul l  p reserv at i on of  L 3 / L 4  p ack et  
head er i nf orm at i on ( IP / T C P )

3 . C om p l i ance w i t h net w ork  v al ue-
ad d ed  f eat ures
C l a s s i f i c a t i o n  - Q o S ,  N B A R ,  

Q u e u i n g ,  P o l i c i n g ,  S h a p i n g
S e c u r i t y  - F i r e w a l l  p o l i c i e s ,  A c c e s s  

C o n t r o l  L i s t s
R e p o r t i n g  - N e t F l o w ,  m o n i t o r i n g

Src M a c A A A
D s t M a c B B B

Src I P  1 . 1 . 1 . 1 0
D s t I P  2 . 2 . 2 . 1 0

Src T C P  1 5 1 3 1
D s t T C P  8 0 APP DATA

Src M a c B B B
D s t M a c A A A

Src I P  1 . 1 . 1 . 1 0
D s t I P  2 . 2 . 2 . 1 0

Src T C P  1 5 1 3 1
D s t T C P  8 0 o p t i m i z e d
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W AAS  b as e net w o r k
C lient S erv er

W AE W AE

1 .  Pa c k e t s  t h a t  m e e t  
c o n f i g u r e d  c r i t e r i a  a r e  
i n t e r c e p t e d  a n d  p a s s e d  
t o  t h e  W AE .

2 .  W AE  p e r f o r m s  c o n f i g u r e d  
o p t i m i z a t i o n s  a n d  p a s s e s  
t h e  p a c k e t s  t o  t h e  s e r v e r ,  
w h i c h  a r e  i n t e r c e p t e d  o n  t h e  
o t h e r  e n d ,  a n d  p a s s e d  t o  t h e  
W AE .  Th e  p a r t i c i p a t i n g  
W AE s  a u t o -d i s c o v e r  e a c h  
o t h e r .

3 .  O r i g i n a l  p a c k e t  d a t a  
r e c r e a t e d  a n d  p a s s e d  
t o  t h e  o r i g i n  s e r v e r .

4 .  Th e  c o n n e c t i o n  i s  “s p o o f e d ” a n d  r e t u r n  t r a f f i c  p a s s e s  t h r o u g h  t h e  
s a m e  t r a n s p a r e n t  i n t e r c e p t i o n  a n d  o p t i m i z a t i o n s  o n  t h e  r e t u r n  p a t h .
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C i s c o  W AAS  Au t o -D i s c o v er y

W AN

1. C i s c o  W A E  d e v i c e s  a u t o m a t i c a l l y  d i s c o v e r  o n e  
a n o t h e r  a n d  n e g o t i a t e  o p t i m i z a t i o n  c a p a b i l i t i e s
P erf orm ed  p er T C P  connect i on
F l ex i b l e op t i m i z at i on conf i g urat i on
E x chang e of  p eer cap ab i l i t i es and  l i m i t at i ons

W AE 1 W AE 2

W C C P v 2
o r  P B R

W C C P v 2
o r  P B R W C C P v 2

o r  P B R
W C C P v 2
o r  P B R

A: B  T C P  SY NA: B  T C P  SY N A: B  T C P  SY N
( m a r k e d )

A: B  T C P  SY N
( m a r k e d )

A: B  T C P  SY N
( m a r k e d )

A: B  T C P  SY N
( m a r k e d )

I  k n o w  W AE 1  i s
i n  t h e  p a t h ,  l e t ’s

a c c e l e r a t e !
I  k n o w  W AE 1  i s
i n  t h e  p a t h ,  l e t ’s

a c c e l e r a t e !
I  w o u l d  l i k e
t o  a c c e l e r a t e

t h i s c o n n e c t i o n !
H e r e  a r e  m y  d e t a i l s

I  w o u l d  l i k e
t o  a c c e l e r a t e

t h i s c o n n e c t i o n !
H e r e  a r e  m y  d e t a i l s

B : A T C P  SY N / AC KB : A T C P  SY N / AC K

Ac k n o w l e d g e
Ac c e l e r a t i o n !

H e r e  a r e  m y  d e t a i l s
Ac k n o w l e d g e
Ac c e l e r a t i o n !

H e r e  a r e  m y  d e t a i l s
AC C E L E R AT I O N
C O N F I R M E D!

AC C E L E R AT I O N
C O N F I R M E D!

B : A T C P  SY N / AC K
( m a r k e d )

B : A T C P  SY N / AC K
( m a r k e d )

B : A T C P  SY N / AC KB : A T C P  SY N / AC K

AA BB
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Accelerates Broad Range of 
Ap p li cati ons

• 2 X -1 0 X• A ny  T C P -b a s e d  A p p l i c a t i o n 
l i k e  C i t r i xO t h e r

• 2 X -5 0 X• B a c k u p  A p p l i c a t i o ns
• R e p l i c a t i o n A p p l i c a t i o nsD a t a  P r o t e c t i o n

• 2 X -1 0 X
• S Q L
• O r a c l e
• N o t e s

D a t a b a s e  
A p p l i c a t i o ns

• S M S  ( C I F S ,  H T T P )
• A l t i r i s  ( H T T P )

• F T P
• H T T P ,  H T T P S ,  W e b D A V

• Ex c h a ng e  ( M A P I )
• S M T P / P O P 3 ,  I M A P
• N o t e s

• W i nd o w s  ( C I F S )
• U N I X  ( N F S )

A p p l i c a t i o n P r o t o c o l

• 2 X -1 0 0 X

• 2 X -5 0 X
• 2 X -5 0 X

• 2 X -5 0 X

• 2 X -4 0 0 X

I m p r o v e m e nt

S o f t w a r e  
D i s t r i b u t i o n

D a t a  T r a ns f e r
I nt e r ne t  /  I nt r a ne t

E-m a i l

F i l e  S h a r i ng

A p p l i c a t i o n
• E n s u r e s  L A N -l i k e  p e r f o r m a n c e  f o r  b r a n c h -b a s e d  a c c e s s  o f  c o r p o r a t e  a p p l i c a t i o n s  
• E n a b l e s  b r a n c h  s e r v e r  a n d  s t o r a g e  c o n s o l i d a t i o n  w i t h o u t  a f f e c t i n g  w o r k f l o w  a n d  e m p l o y e e  p r o d u c t i v i t y
• S i m p l e  n e t w o r k  i n t e g r a t i o n  e n a b l e s  l o w e r  T C O

*  P e rf o rm a n ce  i m p ro v e m e n t  v a ri e s  b a s e d  o n  u s e r w o rk l o a d ,  co m p re s s i b i l i t y  o f  d a t a ,  W A N  ch a ra ct e ri s t i cs  a n d  u t i l i z a t i o n .   A ct u a l  n u m b e rs  a re  ca s e -s p e ci f i c a n d  re s u l t s  m a y  v a r y .
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W AAS  I nt u i t i v e C ent r al  M anagem ent

1 . C om p rehensi v e 
Manag em ent
C e n t r a l  c o n f i g u r a t i o n
D e v i c e  g r o u p i n g
M o n i t o r i n g ,  s t a t i s t i c s
A l e r t s ,  r e p o r t i n g

2. E asy -t o-use Int erf ace
G r a p h i c a l  U / I ,  W i z a r d s
I O S  C L I
R o l e s -b a s e d  a d m i n i s t r a t i o n  

3 . P rov en S cal ab i l i t y
1 0 0 0 ’s  o f  n o d e s
R e d u n d a n c y  a n d  r e c o v e r y
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Data Redundancy 
E l i m i nati o n
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I P
N etw o rk

D at a R edu ndanc y  E l i m i nat i o n ( D R E )
1 . R e d u c e  o v e r a l l  W A N  c o n s u m p t i o n  b a s e d  o n  r e d u n d a n c y

Maintain active database of previously sent and received traffic
S end database index  on beh alf of traffic th at h as been seen before
R ealiz e 5 x  – 5 0 x  com pression,  m inim iz e W A N  bandw idth  consum ption

2 . C o m p r e s s  a l l  o u t b o u n d  t r a f f i c  w i t h  L Z  c o m p r e s s i o n
A dditional 2 x  com pression beyond data suppression
V ery g ood com pression for non-redundant data

Label D at a
L1
L2

A BC D E F G H I J K L
Q R S T U VW X Y Z

A B C D E F G H I J K L M N
O P Q R S T U V W X Y Z

A B C D E F G H I J K L M N
O P Q R S T U V W X Y ZL 1+ ”M N O P ”+ L 2

D R E  C A C H E D R E  C A C H E
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D R E  C h u nk  I dent i f i c at i o n

L ev el-0  C h u nk
“B a s ic  C h u nk ”
~ 25 6  b y tes

L ev el-0  C h u nk
“B a s ic  C h u nk ”
~ 25 6  b y tes

L ev el-1 C h u nk
~ 10 24 b y tes

L ev el-1 C h u nk
~ 10 24 b y tes L ev el-2 C h u nk

~ 40 9 6  b y tes
L ev el-2 C h u nk
~ 40 9 6  b y tes L ev el-3 C h u nk

~ 16 38 4 b y tes
L ev el-3 C h u nk
~ 16 38 4 b y tes

O r i g i n a l  Da t a

1. E a c h  c h u n k  i s  a s s i g n e d  a  5 -b y t e  s i g n a t u r e
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D R E  P at t er n M at c h i ng

DR E  Da t a b a s e

N O  M A T C H
N O  M A T C H
N O  M A T C H
N O  M A T C HO r i g i n a l  

M e s s a g e
O r i g i n a l  
M e s s a g e E n c o d e d

M e s s a g e
E n c o d e d
M e s s a g e
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TCP Flow Optimization
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C i s c o  W AAS  T r ans p o r t  F l o w  
O p t i m i z at i o ns

1. C i s c o  W A A S  T r a n s p o r t  F l o w  O p t i m i z a t i o n s  ( T F O )  i s  
d e s i g n e d  t o  o v e r c o m e  c o m m o n  c h a l l e n g e s  
a s s o c i a t e d  w i t h  s t a n d a r d  T C P  i m p l e m e n t a t i o n s
W i nd ow  S cal i ng  – cap i t al i z e on av ai l ab l e b and w i d t h
L arg e Ini t i al  W i nd ow s – m ax i m i z e t ransm i ssi on af t er connect i on 

est ab l i shm ent  f or short -l i v ed  connect i ons
S el ect i v e A ck now l ed g em ent  – ef f i ci ent  p ack et  l oss recov ery  

and  ret ransm i ssi on m echani sm s
Bi nary  Increase C ong est i on ( BIC )  – q ui ck  ret urn t o m ax i m um  

t hroug hp ut  up on cong est i on
2 . C u r r e n t l y  m o s t l y  r e l y i n g  o n  “s t a n d a r d ” o p t i m i z a t i o n s
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M ax i m u m  W i ndo w  S i z e ( M W S )

1. T h e  M a x i m u m  W i n d o w  S i z e  ( M W S )  i s  t h e  m a x i m u m  
a m o u n t  o f  a  d a t a  a  n o d e  c a n  h a v e  o u t s t a n d i n g  i n  t h e  
n e t w o r k  u n a c k n o w l e d g e d

2 . T h e  n o d e  c a n  n o t  c o n t i n u e  t r a n s m i s s i o n  u n t i l  p r e v i o u s  
t r a n s m i s s i o n s  h a v e  b e e n  a c k n o w l e d g e d
P rob l em at i c ov er L F N s – L ong  F at  N et w ork s “el ep hant s”
Inab i l i t y  t o f ul l y  ut i l i z e t he av ai l ab l e net w ork  resources

1234
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R TT 1 0  m s

B a n d w i d t h
1 5 5  M b p s
( O C -3 )

Am o u n t  o f  d a t a  t h a t  c a n
b e  i n  t r a n s i t  a t  a n y  o n e

p o i n t  i n  t i m e :
1 5 5 M b p s  x  1 0  m s  =  1 9 2  K B

B andw i dt h  D el ay  P r o du c t  ( B D P )

1 . T he Band w i d t h D el ay  P rod uct  ( BD P )  of  a net w ork  d ef i nes t he 
am ount  of  d at a t hat  can b e i n f l i g ht  w i t hi n a net w ork  at  any  one
p oi nt  i n t i m e
I f  M W S  >  B D P ,  t h e n  a p p l i c a t i o n  m a y  n o t  b e  t h r o u g h p u t  b o u n d  ( i . e .

a p p l i c a t i o n  c a n  “f i l l  t h e  p i p e ”)
I f  B D P  >  M W S ,  t h e n  a p p l i c a t i o n  w i l l  n o t  b e  a b l e  t o  f u l l y  u t i l i z e t h e  

n e t w o r k  c a p a c i t y  ( i . e .  a p p l i c a t i o n  c a n  n o t  “f i l l  t h e  p i p e ”)
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W AAS  T F O  W i ndo w  S c al i ng

1. C i s c o  W A A S  T F O  w i n d o w  s c a l i n g  ( b a s e d  o n  R F C  
13 2 3 )  s c a l e s  t h e  T C P  w i n d o w  t o  2 M B  t o  o v e r c o m e  
p r o b l e m s  w i t h  f i l l i n g  L F N s ( L o n g  F a t  N e t w o r k s )

2 . W i n d o w  S c a l i n g  a p p l i e s  a  b i n a r y  s h i f t  t o  t h e  d e c i m a l  
v a l u e  s u p p l i e d  i n  t h e  d a t a  f i e l d
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L i nk  U t i l i z at i o n Af t er  W i ndo w  S c al i ng

L a t e n c y

Ba
nd

wi
dth

B DPB DP

O r i g i n a l  M W SO r i g i n a l  M W S

C i s c o  W AAS  TF OC i s c o  W AAS  TF O

Ab l e  t o  f i l l  t h e  p i p e !Ab l e  t o  f i l l  t h e  p i p e !
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S el ec t i v e Ac k no w l edgem ent
1. C i s c o  W A A S  e m p l o y s  S e l e c t i v e  A c k n o w l e d g e m e n t  

a n d  e x t e n s i o n s  t o  i m p r o v e  a c k n o w l e d g e m e n t  o f  
t r a n s m i t t e d  d a t a ,  i m p r o v e  d e l i v e r y  o f  m i s s i n g  
s e g m e n t s ,  a n d  m i n i m i z e  u n n e c e s s a r y  r e t r a n s m i s s i o n

3

1 2 3
T ran smi t

Retran smi t

1 2

1 2 3

Recei v e

1 2AC K

1 2 3AC K
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C i s c o  W AAS  L ar ge I ni t i al  W i ndo w s

1. W h i l e  8 0 %  o f  n e t w o r k  t r a f f i c  i s  t y p i c a l l y  a s s o c i a t e d  
w i t h  l o n g -l i v e d  c o n n e c t i o n s  ( e l e p h a n t s ) ,  
a p p r o x i m a t e l y  8 0 %  o f  n e t w o r k  c o n n e c t i o n s  a r e  s h o r t -
l i v e d  ( m i c e )

2 . S h o r t -l i v e d  c o n n e c t i o n s  t r a n s m i t  s m a l l e r  n u m b e r s  o f  
p a c k e t s  a n d  a r e  t o r n  d o w n  b e f o r e  e v e r  l e a v i n g  t h e  
s l o w -s t a r t  p h a s e  o f  T C P

3 . C i s c o  W A A S  L a r g e  I n i t i a l  W i n d o w s ,  b a s e d  o n  
R F C 3 3 9 0 ,  i n c r e a s e s  i n i t i a l  w i n d o w  s i z e  t o  e x p e d i t e  
e n t r y  i n t o  c o n g e s t i o n  a v o i d a n c e  m o d e  f o r  h i g h  
t h r o u g h p u t
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C i s c o  W AAS  L ar ge I ni t i al  W i ndo w s
Se

gm
en

ts 
pe

r R
ou

nd
 Tr

ip 
(cw

nd
)

R o u n d  Tr i p s

TC PTC P

TF OTF O

P a c k et L o s sP a c k et L o s s

S lo w -S ta rt
( d is c o v ery )
S lo w -S ta rt
( d is c o v ery )

C o ng es tio n
Av o id a nc e

( h ig h -th ro u g h pu t)
C o ng es tio n
Av o id a nc e

( h ig h -th ro u g h pu t)



26
© 2 0 0 8  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

Improved 
A ppl i c a t i on  
P erf orma n c e
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M API  Ac c el eration in W AAS  4 . 1
1 . P r o b l e m

M A P I  u s e s  M S -R P C ,  a  c h a t t y  r e q u e s t -r e s p o n s e  p r o t o c o l
P r o t o c o l  n e g o t i a t e s  d y n a m i c  p o r t s  – r e q u i r e s  L 7  c l a s s i f i c a t i o n  f o r  m o n i t o r i n g  

a n d  o p t i m i z a t i o n  p o l i c y
D a t a  e n c o d i n g  i s  n e g o t i a t e d  b y  c l i e n t  a n d  s e r v e r  a n d  v a r i e s  b y  v e r s i o n  -

d i f f i c u l t  t o  g e t  p a t t e r n  m a t c h e s  a t  L 4  o n l y

2 . U s e  C a s e s
V i s i b l e  s e r v e r  r e s p o n s e  t i m e  i s s u e s  f o r  i n t e r a c t i v e  u s e r s  i n  O u t l o o k  2 0 0 0  

m i t i g a t e d  i n  2 0 0 3 / 2 0 0 7  b y  “E x c h a n g e  C a c h e d  m o d e ”
B u t  c a c h e d  m o d e  i n c r e a s e s  B W  u s a g e  – e . g .  “M o r n i n g  R u s h ” s c e n a r i o s
U p d a t e s  o f  O f f l i n e  A d d r e s s  B o o k  ( O A B ) =  s i g n i f i c a n t  B W  u s a g e .

W AN

S erv ic e d is c o v ery  – po rt 135  ( E nd -po int M a pper)

M AP I  neg o tia tio n – o v er d is c o v ered  po rt
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M API  Ac c el eration in W AAS  4 . 1
1 . S o l u t i o n

I m p r o v e d  R e d u c t i o n  a n d  C o m p r e s s i o n
B e t t e r  c o m p r e s s i o n w i t h  o u r  M A P I  A O  t h a n na t i v e  M A P I  c o m p r e s s i o n
H i g h l y  Ef f e c t i v e  P a t t e r n M a t c h i ng  – o v e r c o m e s  h e a d e r s ,  na t i v e  e nc o d i ng

Ac c e l e r a t e d  S e n d / R e c e i v e  a n d  Ad d r e s s  B o o k  d o w n l o a d
A t t a c h m e nt s  a nd  l a r g e  m e s s a g e s  o p t i m i z e d  b y  r e a d -a h e a d  a nd  a s y nc -w r i t e  o p e r a t i o ns .

2 . B e n e f i t s
N o coh erency or integ rity com prom ise
O ptim iz es native O utlook  2 0 0 7  operations!

Note: R e q u i r e s  e nc r y p t i o n t o  b e  d i s a b l e d  o n s e r v e r
3 . C o m p e t i t i v e  A d v a n t a g e

N o  r e v e r s e  e n g i n e e r i n g  ( M S F T l i c e n s e )  =  n a t i v e  p r o t o c o l  c o m p l i a n c e
T ransparent,  autom atic optim iz ation based on dynam ic L 7  classification. 
MA P I  integ rated w / D R E  - provides better com pression
N o security h ole of k eeping  sessions open after users h ave log g ed out

W AN
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H T T P Ac c el eration in W AAS  4 . 1
1 . Pr o b l e m

- S low  pag e load on I nteractive W eb applications 
B r o w s e r s  s e r i a l l y  o p e n a nd  c l o s e  c o nne c t i o ns  t o  f e t c h  s m a l l  o b j e c t s  ( e . g g r a p h i c s )
L a t e nc y  i n a  c o nne c t i o n o p e n/ c l o s e  c o u l d  b e  h i g h e r  t h a n o b j e c t  t r a ns m i t  t i m e .

2 . U s e  C a s e s
- B usiness applications such  as S iebel,  B usiness P ortals and oth er w eb applications
- S ervers w h ich  do not allow  persistent connections due to scalability lim itations or config uration
- D ynam ic content results in freq uent obj ect access by brow sers on pag e loads

3 . S o l u t i o n  a n d  B e n e f i t s
- F a s t  C o n n e c t i o n  R e u s e – elim inates need to repeatedly establish  new  connections
- Pi p e l i n i n g used over th e open W A N  connection per client-server pair

S a m e  c o nne c t i o n i s  u s e d  f o r  m u l t i p l e  r e q u e s t s
- N o  c h a n g e s  r e q u i r e d  o n  C l i e n t  a n d  S e r v e r

4 . C o m p e t i t i v e  Ad v a n t a g e
Maintains H T T P  client-server traffic transparency - no connection reuse a c r o s s  u s e r s .
More scalable – no lim ited-siz e connection pool per device
P rovides optim iz ation stats and response tim e saving s
I nteg rated w ith  S S L  A O  for H T T P  P rox y connect support – allow s ex plicit H T T P  security prox ies – req uired for w eb security prox ies.
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T r ans p ar ent  C I F S  Ac c el er at i o n 
1 . N ew ,  T ransp arent  C IF S  ad ap t er

N o  c o n f i g u r a t i o n  r e q u i r e d
E n a b l e d  b y  d e f a u l t  o n  a l l  n e w  d e v i c e s
B i -d i r e c t i o n a l  o p e r a t i o n  f o r  m e s h  d e p l o y m e n t s
F u l l  i n t e g r a t i o n  w i t h  T F O  a u t o -d i s c o v e r y  f l o w
P r e p o s i t i o n  c r e d e n t i a l s  p e r  j o b  w i t h  C L I / G U I  p a r i t y

2. C urrent  W A F S  m od e av ai l ab l e as l eg acy  m od e 
N o t e :  n o t  i n t e r o p e r a b l e  w i t h  t h e  t r a n s p a r e n t  m o d e )

3 . A l l  ad v ant ag es of  W A F S  - w i t hout  t he com p l ex i t y !
S e r v e r  O f f l o a d  a t  D a t a c e n t e r
L o c a l  s e r v i n g  o f  l a r g e  o b j e c t s  w i t h o u t  W A N  i m p a c t  
S i g n i f i c a n t l y  r e d u c e d  s t o r a g e  r e q u i r e m e n t s  o n  h e a d -e n d  W A E
P r e p o s i t i o n  o f  c h a n g e d  f i l e s  a n d  ‘p i n n i n g ’ w i t h o u t  r e t r a n s m i s s i o nN o  M o re CI F S  T u nnel!
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N F S v 3  Ac c el er at i o n
1. N e t w o r k  F i l e  S y s t e m  ( N F S )  P r o t o c o l

U sed  b y  U ni x ,  L i nux  and … Macs
2 . E l i m i n a t e  N F S  b a n d w i d t h / l a t e n c y  c h a l l e n g e s

E nhanced  p ay l oad  com p ressi on
R ead -A head  and  W ri t e-t o-C ache f or op t i m al  d at a t ransf er
F i l e at t ri b ut es ( m et a-d at a)  cachi ng
T ransp arent  t o cl i ent  and  serv er - no conf i g req ui red .  
T est ed  w i t h IBM A IX ,  L i nux ,  S ol ari s &  l ead i ng  N A S  v end ors

3 . T y p i c a l  U s e  C a s e s
L arg e f i l e t ransf ers – e. g .  sci ent i f i c d at a
S of t w are d ev el op m ent  &  d i st ri b ut i on 
C A D  ap p l i cat i ons 
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1 . C o r e  W A E  a c t s  a s  a  T r u s t e d  I n t e r m e d i a r y  N o d e  f o r  S S L  r e q u e s t s  b y c l i e n t .
2 . P r i v a t e  K e y  a n d  S e r v e r  C e r t i f i c a t e  a r e  s t o r e d  o n  t h e  C o r e  W A E  d e v i c e .
3 . C o r e  W A E  p a r t i c i p a t e s  i n  S S L  H a n d s h a k e  t o  d e r i v e  “s e s s i o n  k e y ”
4 . D i s t r i b u t e s  t h e  “s e s s i o n  k e y ” s e c u r e l y  i n -b a n d  t o  t h e  E d g e  W A E  o v e r  t h e  

e s t a b l i s h e d  c o n n e c t i o n  b e t w e e n  t h e  E d g e  W A E  a n d  C o r e  W A E .

S S L  Ac c el er at i o n

S end  “s es s io n k ey ”

W AN

S S L  S es s io n C o re W AE  to  S erv er
- C o re W AE :  S erv er P riv a te K ey

S S L  S es s io n C lient to  C o re W AE  ( W AAS )

E d g e W AE C o re W AE

T ra ns pa rent
S ec u re C h a nnel

O r i g i n a l  Da t a  - E n c r y p t e dO r i g i n a l  Da t a  - E n c r y p t e d O p t i m i z e d  &  E n c r y p t e dO p t i m i z e d  &  E n c r y p t e d O r i g i n a l  Da t a  - E n c r y p t e dO r i g i n a l  Da t a  - E n c r y p t e d

S S L  H a nd s h a k eS S L  H a nd s h a k e
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D C  to D C  
R e p l ica tion
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R ep l i c at i o n Ac c el er at o r
1 . S p eci al  d ev i ce m od e f or D C -2-D C  rep l i cat i on and  b ack up

O n  4 . 0 . x  t r a i n  - f o r  W A E -7 3 4 1  &  W A E -7 3 7 1
2. O p t i m i z ed  f or H i g h S p eed  L i nk s;  L ow  C onnect i ons,  L ow  F an-out
3 . E MC  S R D F  and  N et A p p S nap Mi rror t est i ng  

E M C  e L a b p l a n n e d
C a s e  A :
1 . S R D F  u s i n g  E M C  

S y m m e t r i x N a t i v e  I P  
2 . C i s c o  t e s t i n g  i n  M a y ’0 8

C a s e  B :
1 . S R D F  u s i n g  E M C  

S y m m e t r i x F C  �
M D S  F C I P  

2 . V a l i d a t i o n  t a r g e t e d  f o r  
2 H  C Y 2 0 0 8

A v ailab le M ay ’0 8
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WAAS V irtua l  
b l a de s
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W AAS  Virtu al  B l ades

W A E  H a r d w a r e  A p p l i a n c e

C i s c o  O S  
( L inux  k ernel)

W A A S  
S er v i c e

E m b e d d e d  V i r t u a l i z a t i o n  
C o m p o n e n t

W i n0 8
‘S e r v e r  
C o r e ’

F uture
V irtual
B lades

1 . L everag es new  L inux  K ernel V irtual Mach ine tech nolog y
2 . U tiliz es proven L inux  sch eduler and m em ory m anag em ent
3 . S im pler and faster ( typically 1 5 -2 0 % )  for netw ork  services
4 . Microsoft and C isco to validate “E m bedded V irtualiz ation” for W indow s



37
© 2 0 0 8  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

W AAS  V i r t u al  B l ades  – H o w  i t  W o r k s
1. W A A S  p r o v i d e s  v i r t u a l i z e d  p l a t f o r m  f o r  l o c a l  s e r v i c e s

W i n d o w s  S e r v e r  2 0 0 8  S e r v e r  C o r e  p r e -p a c k a g e d  w i t h  W A A S
2 . K e y  B e n e f i t s :  

S i m p l e ,  L o w  C o s t  B r a n c h  O f f i c e
T i m e  t o  S e r v i c e / F l e x i b i l i t y
F a s t  B r a n c h  A p p l i c a t i o n s

2 . M a na g e  
W i nd o w s  
s e r v i c e s  
c e nt r a l l y

Ap p l i c a t i o n  R o l l o u t  U s i n g  W AAS  V i r t u a l  B l a d e s
R e m o t e  O f f i c e

W A A S  A p p l i a n c e

R e m o t e  O f f i c e

W A A S  A p p l i a n c e

VB

VB

W A N

W AAS
Ap p l i a n c e

D a t a  C e nt e r

1 . A c t i v a t e  v i r t u a l  
b l a d e  c e nt r a l l y
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Virtu al  B l ade – S am pl e F l ow
Al l oc ate R esou rc es and D epl oy I m ag e

1. A l l o c a t e  r e s o u r c e s  a n d  s t a r t  V i r t u a l -B l a d e  i n s t a n c e
E asy  &  S i m p l e - f rom  W A A S  C M or f rom  C L I

2 . C e n t r a l l y  d e p l o y  s e r v e r  i m a g e  o v e r  t o  W A E
F rom  C L I or W A A S  C M,  usi ng  F T P  or H T T P

W AE # v irtu a l-b la d e 1 s h o w  
v i r t u al-blad e 1
d es c r i p t i o n  W I N 20 0 8 -S E R V E R
m em o r y  15 0 0 M B
d i s k  s i z e 15 0 G B
c p u -c o u n t  1
c p u -li s t  1
c d -i m ag e d i s k  /lo c a l1/L o ng h o rn. is o
bo o t -f r o m  d i s k
i n t er f ac e 1 br i d g e G i g abi t E t h er n et 1/ 0  m ac -ad d r es s  0 0 : 13: 24 : 35 : 35 : 35
n o t  s h u t d o w n
ru nning
s er i al c o n s o le s es s i o n  i n ac t i v e

W AN

Remote O f f i ce

W AASAp p l i a n c e
I SR

Remote O f f i ce

W AASAp p l i a n c e
I SR

Da t a  C e n t e r

W AAS
Ap p l i a n c e

V
B
2
V
B
3

V
B
1

V
B
2
V
B
3

V
B
1
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Virtu al  B l ade – S am pl e F l ow
B oot S erv er and C onf ig u re

1 . Boot  V i rt ual  Bl ad e
2. A ccess V i rt ual  D i sp l ay  t o f i nal i z e serv i ce set t i ng s

U s i n g  V N C ,  p o i n t i n g  t o  W A E  I P  w i t h  V i r t u a l  B l a d e  d i s p l a y #



40
© 2 0 0 8  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

C i s c o  W A A S
w i t h  V i r t u a l i z a t i o n

M i c r o s o f t  and C i s c o  S o l u t i o n

1 . Branch op t i m i z ed  IT  serv i ces
R e a d -o n l y  D o m a i n  C o n t r o l l e r
P r i n t  s e r v i c e s
D N S / D H C P  s e r v i c e s

1 . C om p l et e W A N  op t i m i z at i on 
+  ap p l i cat i on accel erat i on

2. A b i l i t y  t o host  W i nd ow s 
serv i ces l ocal l y

M i c r o s o f t  W i n d o w s  
S e r v e r  2 0 0 8  S e r v e r  C o r e

� J o in t l y  d e v e l o p e d  a r c h it e c t u r e
� J o in t  c u s t o m e r  s u p p o r t

C is c o  W A A S  w it h  p r e -p a c k a g e d  W in d o w s  S e r v e r  2 0 0 8  s e r v ic e s
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WAAS Mobile
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C i s c o  W AAS  M o b i l e O v er v i ew

3 .  W h y  I t’s  B etter

W e b ,  F i l e  &  
Ap p  Se r v e r s

W AAS
M o b ile S erv er

1 .   W h ere I t S its 2 .  W h at I t D o es
I n s t a l l s  o n  W i n d o w s  De s k t o p
Ac c e l e r a t e s  M o b i l e  V PN  
c o n n e c t i o n s  o v e r  t h e  I n t e r n e t

P u b l i c  
I n t e r n e t

W AAS
M o b ile C lient

V P N  C o n c e n t r a t o r

1. B es t relia b ility ,  s ta b ility  a nd  tro u b les h o o ting  to o ls  red u c e c o s t o f s u ppo rt
2. C entra liz ed  po lic y  b a s ed  m a na g em ent red u c es  d eplo y m ent a nd  s u ppo rt c o s t
3. I nteg ra tio n w ith  s o ftw a re d is trib u tio n to o ls  red u c es  d eplo y m ent c o s ts

L o w e s t  TC O

1. S ig nific a ntly  h ig h er th ro u g h pu t
2. B etter a pplic a tio n perfo rm a nc e
3. T es ted  u nd er a  w id e ra ng e o f link s

I n d u s t r y -l e a d i n g  
Pe r f o r m a n c e

1. N o t a n a pplia nc e s o ftw a re po rted  to  W ind o w s  O S
2. S im ila r to  C is c o ’s  a ppro a c h  w ith  V P N  c lient
3. R es u lts  in relia b ility  &  s ta b ility  o n th e W ind o w s  P C

Pu r p o s e  B u i l t  f o r  t h e  
W i n d o w s  PC / L a p t o p

A v ailab le N o w  !
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W AAS  M o b i l e F eat u r es
1 . U n p a r a l l e l e d  p e r f o r m a n c e  o v e r  l o w  q u a l i t y / h i g h  l a t e n c y / h i g h  

c o n g e s t i o n / i n t e r m i t t e n t  n e t w o r k s
I ntellig ent D ata T ransport ( I T P )  outperform s T C P  and optim iz ed T C P  in 

ch alleng ing  netw ork  environm ents 
P ersistent sessions feature m aintains acceleration th roug h  netw ork  connection 

interruptions 
2 . U n p a r a l l e l e d  “c o l d ” u p / d o w n l o a d  p e r f o r m a n c e

A dvanced com pression encoders optim iz e first tim e up/ dow nload
3 . I n d u s t r y -l e a d i n g  “w a r m ” u p / d o w n l o a d  p e r f o r m a n c e

B i-directional acceleration ach ieved for up/ dow n and dow n/ up transfers
4 . A c c e l e r a t e s  a n y  s i z e  f i l e

P rotocol independent accelerator built on a scalable sing le-instance store 
5 . O p t i m i z e s  c h a t t y  a p p l i c a t i o n  p r o t o c o l s

H T T P / S ,  C I F S ,  MA P I ,  F T P ,  S MT P ,  P O P
6 . D y n a m i c  b a n d w i d t h  r e s e r v a t i o n  f o r  s o f t p h o n e V o I P
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U ni q u e S ec u r e Ac c el er at i o n
1. F i r s t  a n d  o n l y  c l i e n t -b a s e d  a c c e l e r a t o r  t o  p r o v i d e :
� H T T P S  a c c e l e r a t io n  ( p a t e n t  p e n d in g )

- E nsures p ri v at e k ey s nev er l eav e t he d at a cent er
� S M B  t r a f f ic  p r o t e c t e d  f r o m  m a n -in -t h e -m id d l e  a t t a c k

- S i g ned  S MB t raf f i c i s accel erat ed
� I P S E C  &  S S L  VP N  S u p p o r t

- C i s c o - S o n i c
- N o r t e l - F 5
- J u n i p e r - C h e c k P o i n t

� D a t a  e n c r y p t e d  a t  r e s t  ( A E S -2 5 6 )
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Ap p l i c at i o n Ac c el er at o r s

LAN

F i l es ( C I F S,  F T P )
I n tern et an d  W eb  ap p l i cati on s ( H T T P  /  H T T P S)

Ap p l i cati on  Serv ers &  
Storag e

A p p l ic a t io n  P r o t o c o l  O p t im iz a t io n s  
• R e d u c e  P r o t o c o l  C h a t t in e s s
• I n c r e a s e  C o n c u r r e n c y  o f  
D o w n l o a d s

E-M ai l  ( M AP I ,  SM T P / P O P )

L aten cy  M i ti g ati on

C i s c o  W AAS  
M o b i l e  c l i e n t

C i s c o  W AAS  
M o b i l e  s e r v e r
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W AAS  M o b i l e Ac c el er at i o n M at r i x

Predictive 
R eq u es t 
Pip el in in g

I n tel l ig en t 
T ra n s p o rt 
Pro to co l  
( I T P)

D el ta  
C o m p res s io n

Pers is ten t 
S es s io n s

S ig n ed 
S M B

W eb  B ro w s in g  ( H T T P) � � � � Supported browsers: Internet Explorer, Mozilla Firefox, Opera, Netscape

S ecu re W eb  B ro w s in g  ( H T T PS ) � � � Supported browsers: Internet Explorer

W in do w s  F il e S h a res  ( C I F S / S M B )   � � � � Supported file serv ers: W indows 2 0 0 3 / X P / 2 0 0 0 , Sam ba, EMC , Nov ell

O u tl o o k / E x ch a n g e ( M A PI ) � � � � A ll Outlook / Exch ang e v ersions, including  2 0 0 7

E - m a il  ( PO P3 / S M T P) � � � Most e- m ail clients, including  Outlook , Outlook  Express, Mozilla T h underbird

F T P � � � W wide rang e of FT P  clients, including  W indows Explorer FT P  C lient

O th er N etw o rk ed A p p l ica tio n s � � � A ny  T C P  traffic, including  L otus Notes, W indows R em ote D esk top, C itrix

Feature

I n tel l ig en t T ra n s p o rt Pro to co l

D el ta  C o m p res s io n

Pers is ten t S es s io n s Maintains acceleration sessions th roug h  network  outag es.

S up p o rt D etai l s

A c c el erati o n  Features

A p p l i c ati o n

D es c ri p ti o n

Outperform s T C P  and optim ized T C P  in h ig h  latency , low bandwidth , h ig h  pack et loss, and/ or cong ested network s.

C om pression is bi- directional, protocol ag nostic, and accelerates any  size file or data obj ect by  elim inating  redundant data transm ission.  
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P r od u c t  u p d a t e
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W AAS  P r o du c t  L i ne O v er v i ew

Performance

L ocat i on &  S i z e*

D a ta  
C enter &  
C a m pu s
B ra nc h  
u p to  40 0  
u s ers *

NME-3 0 2

B ra nc h :  
U p to  15 0  
u s ers *

B ra nc h :  
U p to  5 0  
u s ers *

B ra nc h :  
U p to  20  
u s ers *

B r a n c h  O f f i c e  
&  M o b i l e  U s e r  P l a t f o r m s

D a t a  C e n t e r  &  C a m p u s  P l a t f o r m s

NME-5 0 2
NME-5 2 2

W A V E-2 7 4

W A V E-4 7 4

W A E-5 1 2

W A E-6 1 2

W A V E-5 7 4

W A E-6 7 4
W A E-7 3 4 1

W A E-7 3 7 1

M o b ile 
U s er

( B ra nc h  
o f 1)

W A A S  
Mo b i l e

*  I nd ic a tiv e s iz ing  o nly .  P lea s e refer to  W AAS  s iz ing  g u id elines to  s iz e s pec ific  to  c u s to m er req u irem ents .
*  N M E -30 2 - o f f er s  T C P  O p t i m i z at i o n  &  C o m p r es s i o n  o n ly .  I t  d o es  n o t  s u p p o r t E n t er p r i s e Li c en s e F eat u r es .

W AN  O p  +  V i d e o  
Pl a t f o r m

W AN  O p  +  V i d e o  +  W AAS  
V i r t u a l  B l a d e  Pl a t f o r m
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C isc o N etwork ers B arc el ona
2 6  – 2 9 .  J anu ary 2 0 0 9 .

h t t p : / / w w w . c i s c o . c o m / w e b / e u r o p e / c i s c o -n e t w o r k e r s / 2 0 0 9 / i n d e x . h t m l
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