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Frame Sampling

• Packet-ar r i v al  b as ed  s am p l i n g  i s  s i m p l e
• H o w ev er ,  i t i n tr o d u ces  s o m e i s s u es

– I n c o n s is t en t  m es s ag e o ver h ead
– A m o u n t  o f  s ig n al in g  dep en den t  o n  p ac k et  s iz e
– T im e-w ar p  ef f ec t  o n  Q del t a (ap p r o x  o f  dq / dt )

• W e ar e ex p l o r i n g  a n ew  b y te-b as ed  al ter n ati v e
– P  des ir ed s am p l in g  p r o b ab il it y  
– E [ L ]  is  t h e aver ag e f r am e l en g t h
– S am p l in g  in t er val  is  E [ L ]  /  P

• E . g . ,  P =  0 . 0 1 ,  E [ L ]  =  1  K B
– S am p l e a p ac k et  ever y  1 0 0  K B  r ec eived
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Q u eu e D ept h  U nit s

• Q u eu e d ep th s  an d  d ep th  v ar i ati o n s  h av e b een  
s h o w n  i n  u n i ts  o f  p ackets  o n l y  f o r  eas e o f  
p r es en tati o n  an d  d i s cu s s i o n

• A l l  s i m u l ati o n s  an d  co n tr o l  th eo r eti cal  an al y s i s  
h av e b een  p er f o r m ed  as s u m i n g  6 4 -b y te p ag es  as  a 
u n i t.
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B C N  M es s age G enerat io n

• Det ail  o m it t ed f o r  p r es en t at io n  s ak e
• T h e ac t u al  dec is io n  p r o c es s  is :

frame = sample();
i f (Q len >  Q eq )

sen d  B C N  M essag e;
else

i f ( frame. R L T . C P I D == my C P I D )
sen d  B C N  M essag e;
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C o nges t io n D et ec t io n T rigger

• U s i n g  Qdelta to  d etect co n g es ti o n  i n s tead  o f  Qeq
m ay  actu al l y  i n cr eas e th e ch an ces  o f  f al s e 
p o s i ti v es

• A n y  i n cr eas e i n  q u eu e s i z e w i l l  tr i g g er  a B C N  
m es s ag e

• I f  Qeq i s  u s ed  to  d etect co n g es ti o n ,  th en  b u r s ts  
s h o r ter  th an  Qeq w i l l  “f l y  u n d er  th e r ad ar ”
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R L  Q u eu e M anagement

• W h en  i s  th e R L  r el eas ed ?
RL.rate = =  l i n k _ rate & &  RL.q l en = =  0
• H o w  i s  m u l ti cas t h an d l ed ?

– I t ’s  n o t  ☺
• W h en  i s  th e R L  r el eas ed ?
• W h at h ap p en s  w h en  w e r u n  o u t o f  R L s ?

– Dy n am ic  f al l -b ac k :
• S A / DA / P R I  → DA / P R I  → P R I  → E n t ir e l in k
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H and ling M u lt iple C o nges t io n P o int s
• Again, detail omitted for simplicity
• T h e actu al B C N  processing is:

bcn =  r e ce i v e _ bcn( );
F b =  ca l c_ f e e d ba ck (  bcn );
i f  ( F b <  0 )
{
R  =  R  *  (  1  +  G d *  F b);
cu r r C P I D =  bcn. C P I D ;

}
e l s e
i f  (  bcn. C P I D = =  cu r r C P I D )

R  =  R  +  G i *  F b *  R u ;
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Slo w  R ec o v ery  Fro m C o nges t io n

• BCN(0,0): Special feedback message 
• Cu r r en t  r at e R is set  t o  0
• R an do m t imer  [ 0,TMax] : w h en  t imer  ex pir es Cu r r en t  r at e 
R is set  t o  RMi n

• E ach  t ime TMax do u bled an d RMi n h alv ed (mimics ex po n en t ial back-o ff)

t

BCN(0,0)

R

Ra n d o m
T i m e

BCN+

RMin



9Cisco PublicSession Number
P resent a t ion_ I D

Slo w  R ec o v ery  Fro m C o nges t io n

• A  dr i f t h as  b een  ad d ed  to  th e cu r r en t r ate to  
i m p r o v e r eco v er y  af ter

– B C N (0 , 0 ) 
– l o s s  o f  B C N  m es s ag es

• A t f i x ed  ti m e i n ter v al s  T i  ( s ay  1 0  – 1 0 0  u s )  th e 
cu r r en t r ate i s  i n cr em en ted  b y  a u n i t
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R L  T ag

• S o l i ci t b i t u n cl ear
S o l ic it  b it  is  g o n e ☺

• A l i g n m en t i s s u e
T h e f o r m at  o f   t h e R L  t ag  an d t h e B C N  f r am e is   in t en ded 
f o r  p u r el y  il l u s t r at ive p u r p o s es ,  it  is  n o t  a f o r m al  p r o p o s al

• T i m es tam p  f i el d
I t  is  u s ed f o r  es t im at in g  t h e R T T  b et w een  r eac t io n  an d 
c o n g es t io n  p o in t s .
O n c e t h e R T T  is  k n o w n ,  B C N  p ar am et er s  m ay  b e adj u s t ed 
ac c o r din g l y
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Flo w  I d ent if ic at io n

• F l o w s  n eed  to  b e i d en ti f i ed  i n  a m o r e ex p l i ci t w ay
W e r eac h ed t h e s am e c o n c l u s io n  ☺
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B C N  M es s age C P I D

• H o w  i s  th e u n i q u en es s  o f  th e C PI D  ach i ev ed ?
N o  n eed f o r  c o n f ig u r at io n  o r  s in g l e adm in is t r at ive do m ain
T o day ’s  B r idg es  h ave a n u m b er  o f  M A C  addr es s es  
as s ig n ed (e. g . ,  m an ag em en t  en t it y )
C P I D =  M A C  A ddr es s  +  P o r t  N u m b er  +  P r io r it y
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P aramet ers  Selec t io n

• A r e th e B C N  p ar am eter s  l i n k s p eed  d ep en d en t?
Y es ,  b u t  it ’s  n o t  an  o b vio u s  r el at io n
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Simulation Setup Clarification

• V al u e o f  Q _ eq f o r  each  s i m u l ati o n  r u n ?
T h e eq u ival en t  o f  1 6  1 5 0 0 -b y t es  f r am es

• V al u e o f  R _ u f o r  s eco n d  p ar t o f  p r es en tati o n ?
1  M b p s

• W h er e i s  th e R P l o cated ?
I n  E dg e B r idg es
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Simulation Setup Clarification

• W h at f l av o r  o f  T C P i s  u s ed ?
R en o

• W h at T C P p ar am eter s  ar e as s u m ed ?
– W in do w  s iz e =  6 4  K B
– O t h er  p ar am et er s  ar e t h e N S -2  def au l t s


