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Why?

• M a n y  F irew a l l s a n d  N A T s o n l y  l et  T C P 
o r u n id irec t io n a l  f l o w s t h ro u g h

• S in g l e T C P f l o w  b a c k s u p  a s so o n  a s a  
l o ss o c c u rs

– C o n n e c t i o n  w a i t s  f o r  A C K  t i m e - o u t  

– P a c k e t  i s  o n l y  t h e n  r e t r a n s m i t t e d

– > Use multiple TCP connections!

• S ee h o w  w el l  it  a c t u a l l y  w o rk s



S i d e  s t e p  c o n g e s t i o n  e v e n t s

Sender R ec ei v er



H o w ?

• S t r i p e  e a c h  R T P  p a c k e t  a c r o s s  m u l t i p l e  T C P  
c o n n e c t i o n s
– U s e  I E T F  d r a f t  f o r  R T P - T C P
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– S e n d  s e p a r a t e  p a c k e t  o n  e a c h  c o n n e c t i o n
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– R e c e i v e  w h e n  s o c k e t  r e a d y  t o  r e a d  ( i . e select())

– S e t s o c k o p t T C P _ N O _ D E L A Y  – a v o i d  N a g l e

• I m p l e m e n t e d  i n  v i c a s  t c p n e t  m o d u l e  u s i n g  
“ l a y e r s ” f o r  m u l t i p l e  T C P  c o n n e c t i o n s
– “ C l i e n t ” o r  “ s e r v e r ” m o d e  p l u s  c m d - l i n e  l a y e r  #



Why n o t ?

• S h o u l d  b e u sin g  U D P ( b u t  c a n ’ t )

• N o t  id ea l  u se o f  T C P!

– A t t e m p t s  t o  c i r c u m v e n t i n g  m o s t  T C P  
c o n t r o l  m e c h a n i s m s
• c o n g e s t i o n  c o n t r o l ,  r e l i a b i l i t y  e t c

• Perf o rm a n c e m a y  v a ry  a c c o rd in g  t o  t h e 
m u l t it u d e o f  T C P v a ria n t s

• I t  m a k es t h e T C P p eo p l e u n h a p p p y ; (



T e s t  s c e n a r i o



S i n g l e  T C P  c o n n e c t i o n



A d d i t i o n a l   t ho u g ht s

• R el a t e n u m b er o f  c o n n ec t io n s t o  R T T ?

• C h ec k  sen d  b u f f ers b ef o re sen d in g

– O n  L i n u x  c o u l d  t c p _ d i a g t o  o b t a i n  d e t a i l s

• Op en  a d d it io n a l  c o n n ec t io n s w h en  o l d  
o n es b l o c k .

• C o u l d  j u st  rep l a c e U D P I P h ea d er t y p e 
w it h  T C P!

• D o n ’ t  d o  it ? !


