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A Typical P2P Topology
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Th e  O ppor t u n it y!

• S e r v i c e  P r o v i d e r s  c a n  l e v e r a g e  t h e  u n i q u e  
c a p a b i l i t i e s  o f  s u p e r -p e e r s  t o  

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

w i t h o u t  t h e  e x p l i c i t  k n o w l e d g e  o r  c o n s e n t  o f  t h e  
u s e r .



Talk  O r gan iz at ion

• W e  a d d r e s s  two separate issues
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P2P Tr af f ic C h ar act e r iz at ion

• A  L a r g e  v o l u m e  o f  I S P  b a c k b o n e  t r a f f i c  i s  P 2 P .

• T h e r e  a r e  v a r i o u s  p o p u l a r  P 2 P  p r o t o c o l s ,  a n d  
n o t  a l l  a r e  o p e n .

• P 2 P  a p p l i c a t i o n s  d o  n o t  e x p l o i t  t o p o l o g i c a l  
l o c a l i t y .

• N e w  g e n e r a t i o n  o f  P 2 P  a p p l i c a t i o n s  u s e  a n y  
a v a i l a b l e  p o r t .

• H a r d  t o  d i r e c t l y  a p p l y  t r a d i t i o n a l  T r a f f i c  
E n g i n e e r i n g
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P2P Tr af f ic E n gin e e r in g ( P2PTE )

• W h a t  d o e s  t h i s  m e a n  t o  a n  I S P ?  
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• B y  p r o v i d i n g  a  p o l i c y -d r i v e n  f r a m e w o r k  i n  t h e  

s u p e r -p e e r s ,  I S P s  c a n  a d e q u a t e l y  c o n t r o l  t h e  
c o n t r o l  t r a f f i c  a t  t h e  a p p l i c a t i o n  l e v e l .



P2PTE  – M e t h od ology

M e t h o d :

• P r e f e r e n t i a l l y  f o r w a r d  t h e  q u e r i e s  t o  n e t w o r k s  
w i t h  L O W  c o s t .

G o a l :

• T o  a c h i e v e  a  s i g n i f i c a n t  n u m b e r  o f  q u e r y  
r e s p o n s e s  ( i f  p o s s i b l e  w i t h i n  t h e  n e t w o r k s  w i t h  
l o w  c o s t ) .



P2PTE  /  S am ple  Policy
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S e le ct iv e  C on t e n t  D is t r ib u t ion
W h at  is  it ?

• S u p e r -P e e r s  c a n  p r o v i d e  l i n k s  t o  t h e  p u s h  
c o n t e n t a s  p a r t  o f  a  r e s p o n s e  t o  q u e r i e s  m a d e  
f o r  s i m i l a r  i t e m s . 

• T h i s  i n f o r m a t i o n  i s  i n t r o d u c e d  t r a n s p a r e n t l y  i n  
t h e  n e t w o r k ,  t h e  c l i e n t s  d o  n o t  n e e d  t o  u p g r a d e  
t h e i r  s o f t w a r e  o r  s u b s c r i b e  t o  a n  a d d i t i o n a l  
s e r v i c e .

• C o n t e n t  D i s t r i b u t o r s  c a n  c h a r g e  p u b l i s h e r s  f o r  
p r o v i d i n g  P u s h  C o n t e n t  v i a  t h e  S u p e r -P e e r s .



S e le ct iv e  C on t e n t  D is t r ib u t ion

• I t  i s  p a r t  o f  

o u r  d a i l y  

W W W  

e x p e r i e n c e

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



E n d -u s e r  pe r s pe ct iv e

• T h e  K e y  Q u e s t i o n :
w i l l  a n  e n d -u s e r  s u b s c r i b e  t o  a  m o d e l  i n  w h i c h  a  
s e r v i c e  p r o v i d e r  p r o v i d e s a n d  p o t e n t i a l l y  
m o n i t o r s ,  c o n t r o l s ,  m o d i f i e s ,  o r  e v e n  s e l l s  
c o n n e c t i v i t y t o  a  p e e r -t o -p e e r  n e t w o r k ?



I n ce n t iv e s  f or  t h e  e n d -u s e r

• A  s u p e r -p e e r  a r c h i t e c t u r e  c a n  p r o v i d e  i m p r o v e d  
s e a r c h  c a p a b i l i t i e s

• S e r v i c e -P r o v i d e r s  c a n  i m p l e m e n t  p o l i c i e s  t h a t  
p r o v i d e  a n  e n h a n c e d  l e v e l  o f  d o w n l o a d  
p e r f o r m a n c e .

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

• S u p e r -p e e r s  c a n  a c t  a s  a p p l i c a t i o n -l e v e l  b r i d g e s
b e t w e e n  d i f f e r e n t  p e e r -t o -p e e r  p r o t o c o l s



Pr ov id in g E f f icie n t  S e ar ch  
S e r v ice s

• T r a d i t i o n a l  M e t h o d o l o g y :  c a c h e / r e p l i c a t e  a c t u a l  
d a t a  t o  i m p r o v e  s e a r c h  p e r f o r m a n c e .

• W e  p r o p o s e  a n  a l t e r n a t e  s t r a t e g y ;  
b y  e x p l o i t i n g   t h e  f o l l o w i n g  o b s e r v a t i o n s :
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Topic-B as e d  S e ar ch  
O pt im iz at ion

• W e  P r o p o s e :
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• D i f f i c u l t  t o  t r a c k  e a c h  i n d i v i d u a l  o b j e c t ,  t r a c k  
t o p i c s  i n s t e a d .

• T o p i c s  a r e  c r e a t e d  d y n a m i c a l l y b y  a n a l y z i n g  t h e  
d a t a  i n  Q u e r y  a n d  t h e  Q u e r y  R e s p o n s e  m e s s a g e s .

• E x a m p l e  M e t a  D a t a ,  c o n t a i n e d  i n  Q u e r y R e s p o n s e :  �� � � � �� � �� 	 � / �� � 	 � � � � �� � � � � 	 �� � � �� 	 � � � � �� � � � � � �� � � � �



Topic-B as e d  S e ar ch  
O pt im iz at ion  :  An  E x am ple

• L e t  u s  c o n s i d e r  t w o  q u e r i e s
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• I f  b o t h  t h e s e  q u e r i e s  w e r e  b e i n g  r o u t e d  v i a  t h e  
S u p e r -P e e r ,
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E v alu at ion - D u r at ion  of  Pe e r  
R e lat ion s h ips

• S u p e r -P e e r  a c t i v i t y  f o r  
9 6 0  m i n u t e s .
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E v alu at ion  – Topic Q u e r y 
R e s pon s e  R at e s

�

� � � �� �� � � �� 	 � � � � � 


� � � � � � � � �� � ��  �

�� �� �� �� 	 � � � �  � �  � �

�� �� � � 	 �� � �� � � � � �

�  � � � � � � � � � � �

�� � �� �� �



E v alu at ion  – E x pe ct e d  H it  R at e s
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E v alu at ion – E x pe ct e d  C ach e  S iz e
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V alu e  Ad d e d  S e r v ice
C on t e n t  Aggr e gat ion
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P r e -c a c h e d  Q u e r y  R e s u l t s  f o r  T o p i c :  7 0 s  M u s i c


