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Agenda
� Analyze QCN issues
� P r o v id e a p o ssib le so lut io n
� P r esent  c o nv er g ed  p r o p o sal
� D et ails
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Q C N  I s s u es
� A r ec ent  b o d y o f  sim ulat io n w o r k  [1,2,3] sh o w s t h at  QCN 

d o es ex h ib it  p o o r  p er f o r m anc e in t h e p o st -t r ansient  
r ec o v er y

� F b -H at  enh anc em ent  [4 ] im p r o v es p er f o r m anc e 
m ar g inally

[1]http://www.ieee802.org/1/files/public/docs2007/au-roeck -sim ulation -results-071707.pdf,
[2 ] http://www.ieee802.org/1/files/public/docs2007/au-Z R L -prelim -Q C N -r1.01.pdf, 
[3 ] http://www.ieee802.org/1/files/public/docs2007/au-bergam asco-ecm -q cn -ben chm ark s-20070717.pdf
[4 ] http://www.ieee802.org/1/files/public/docs2007/au-prabhak ar-im prov in g-recov ery -v 1-1.pdf

S i n g l e -h o p  
O u t p u t -g e n e r a t e d  
H o t s p o t  @  0 . 5 

G b p s

M u l t i -h o p
O u t p u t -g e n e r a t e d  
H o t s p o t  @  0 . 5 

G b p s
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Q C N  I s s u es
� W h y  i s  Q C N ( ^ )  r e c o v e r y  s o  s l o w ?

Because of l ack  of p osi t i v e feed b ack
S el f-i n cr ease ( E F R / A I )  i s op en -l oop  b ecause d r i v en  b y  b y t e-coun t

QCN^ E CM

“I n n o c e n t ”
f l o w  7  � 6

Hotspot Hotspot
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Q C N  I s s u es

~ 300 ms
2  M b / s

7 5 , 000 B  *  8  /  2  M b / s =  0. 3 s
Hotspot

2  M b / s

� W h y is QCN( ^ )  r ec o v er y so  slo w ?
B e c a u s e  o f  l a c k  o f  p o s i t i v e  f e e d b a c k
S e l f -i n c r e a s e  ( E F R / A I )  i s  o p e n -l o o p  b e c a u s e  d r i v e n  b y  b y t e -
c o u n t
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A P o s s i b l e S o l u t i o n
� G en er at e p osi t i v e feed b ack  ( F b + )
� U se F b +  t o d r i v e t h e ( E ) F R / A I  r ecov er y  p h ases i n  l i eu of t h e b y t e coun t er s
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A P o s s i b l e S o l u t i o n
� P e r f o r m a n c e  i m p r o v e s  e v e n  f u r t h e r  i f  E C M -s t y l e  O v e r S a m p l i n g i s  
u s e d
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A P o s s i b l e S o l u t i o n

3-l e v e l  F a t  T r e e
O u t p u t -g e n e r a t e d  
H o t s p o t  @  0 . 5 

G b p s

� M o s t  i m p o r t a n t l y , p o s i t i v e  f e e d b a c k  b r i n g s  b a c k  s t a b i l i t y
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A C o nv er ged P r o p o s al :  Q E C M
� T h e sug g est ed  so lut io n t o  QCN issues is r eally a h yb r id  

o f  t h e E CM  and  QCN m ec h anism s:  QECM?
� QE CM  inh er it s t h e ad v ant ag es o f  b o t h  m ec h anism s

P e r f o r m a n c e
S t a b i l i t y
S i m p l i c i t y

� P r o p o sal
. 1Q a u  t o  c o n s i d e r  Q E C M  a s  t h e  f o u n d a t i o n  o n  w h i c h  t o  b u i l d  
t h e  E t h e r n e t  C o n g e s t i o n  M a n a g e m e n t  f r a m e w o r k
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Q E C M :  T h e D et ai l s
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Q E C M  C P  D et ai l s
� S y m m e t r i c a l  f e e d b a c k  a s  i n  E C M

F b =  - (  qoff +  w  *  q d e l t a )         
- F b M a x ≤ F b < F b M a x

F b =  F b > >  sh ft
� S a m p l i n g  p r o b a b i l i t y  p r o p o r t i o n a l  t o  |F b |
� O v e r -s a m p l i n g  t r i g g e r e d  b y  q u e u e  s a t u r a t i o n  e v e n t s  a s  i n  E C M

Q ueue g oi n g  em p t y
Q ueue g oi n g  ab ov e sev er e con g est i on  t h r esh ol d

� F b >  0  m e s s a g e s  g e n e r a t e d  o n l y  o n  r a t e -l i m i t e d  f r a m e s
U se D E  b i t  t o d en ot e such  fr am es
T i m er  used  t o r ed uce fal se p osi t i v es

� F b m e s s a g e s  c o n t a i n  C P I D  o f  o r i g i n a t i n g  C P
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Q E C M  R P  D et ai l s
� F b <  0  m e s s a g e s  h a n d l e d  a s  p e r  Q C N  d e f i n i t i o n

R P  st or es C P I D  of l ast  F b < 0  m essag e
� F b >  0  h o n o r e d  o n l y  i f  C P I D  m a t c h e s  w i t h  s t o r e d  o n e

T r i g g er  t r an si t i on  t o t h e n ex t  cy cl e of r ecov er y  ( E ) F R  /  A I
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Q E C M  C P  P s eu do c o de
qecmDetection( qu eu eL en,  f r a me )      / *  @  ev er y  f r a me a r r iv a l  * /
{
qO f f =  qu eu eL en - qecmQ eq;
qDel ta =  qu eu eL en - qecmQ ol d ;
f b =  -(qO f f +  qecmW *  qDel ta );
if  ( f b <  0  | |  ( f b >  0  & &  f r a me. DE & &  ! is E x p ir ed (f b T imer ) ) ) 
{
/ *  F ed b a ck s a tu r a tion &  qu a ntiz a tion * /
if  ( f b >  qecmM a x F b )

f b =  qecmM a x F b ;
el s e if  ( f b <  -qecmM a x F b | |  qu eu eL en >  qecmQ mc )  / *  E C M -M a x  * /

f b =  -qecmM a x F b ;
f b > > =  qecmS h if t;
/ *  S a mp l ing  inter v a l  g ener a tion * /
if  ( qu eu eL en >  qecmQ mc | |  qu eu eL en = =  0  )  / *  E C M -s ty l e ov er s a mp l ing * /

p  =  qecmP ma x ;
el s e

p  =  (a b s (f b ) /  qecmM a x Q F b ) *  (qecmP ma x - qecmP min) +  qecmP min;
qecmS a mp I nt =  int( E T H _ M T U  /  p  ); 
qecmB y teC nt + =  l en(f r a me);
/ *  S a mp l ing  &  Q E C M  f r a me g ener a tion * /
if  ( qecmB y teC nt > =  qecmS a mp I nt )
{

qecmF r a me. s r cM a cA d d r =  S W _ M A C _ A DDR ;
qecmF r a me. d s tM a cA d d r =  f r a me. s r cM a cA d d r ;
qecmF r a me. f b =  f b ;
qecmF r a me. cp I d =  C P I D;
s end ( qecmF r a me );
qecmQ ol d =  qu eu eL en;
qecmB y teC nt =  0 ;
if  ( f b <  0  )

r es ta r t(f b T imer );
}

}
}
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Q E C M  R P  P s eu do c o de
qecmR ea ction( qecmF r a me )  / *  @  ev er y  Q E C M  f r a me a r r iv a l  * /
{
if  ( qecmF r a me. f b >  0  & &  qecmF r a me. cp I d = =  cp I d & &  r l S ta te = =  R L _ A C T I V E  )
{
qecmS I cnt+ + ;
if  ( qecmS ta te = =  F A S T _ R E C O V E R Y  )
{
qecmR d / =  2 ;
r a te + =  qecmR d ;
if  ( qecmS I cnt > =  qecmF R th r )

qecmS ta te =  A C T I V E _ I N C R E A S E ;
}

el s e / /  ( qecmS ta te = =  A C T I V E _ I N C R E A S E  )
{
if  ( qecmH y p er A ctiv eI ncr ea s e )

r a te + =  qecmR i *  (qecmS I cnt - qecmF R th r );
el s e

r a te + =  qecmR i;
}

if  ( r a te >  M A X _ R A T E  )
r a te =  M A X _ R A T E ;

}
el s e if  (qecmF r a me. f b <  0  )
{

cp I d =  qecmF r a me. cp I d ;
/ *  N eg a tiv e f eed b a ck  h a nd l ed  a s  p er  Q C N  p s eu d ocod e * /

}
}

qecmM a r k ing ( f r a me )   / *  @  ev er y  f r a me d ep a r tu r e f r om R L  * /
{

f r a me. DE =  1 ;
}
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