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Objective
� Evaluate performance of ECM and FECN in the Single-H op 
O utput-G enerated H ots pot Scenario 

Required Scenario #1 from “Topologies & Workloads” 1

� Metrics
T ier 1 P erformance met rics  from “ D isc u ssion  A b ou t  M et ric s” 2

Aggregate throughput
F l ow  c om pl eti on  ti m e ( M ax ,  Av g,  M i n ,  S td d ev )
P ac k ets  d ropped  
%  ti m e paus ed
S i gn al i n g ov erhead
Q ueue l en gth
B ottl en ec k  l i n k  uti l i z ati on

T ier 2  P erformance met rics  t o fol l ow

1 h t t p : / / w w w . i e e e 8 0 2. o r g / 1/ f i l e s / p u b l i c / d o c s 20 0 7 / a u -s i m -w a d e k a r -r e q d -e x t e n d e d -s i m -l i s t 0 20 8 0 7 . p d f
2  h t t p : / / w w w . i e e e 8 0 2. o r g / 1/ f i l e s / p u b l i c / d o c s 20 0 7 / a u -s i m -b e r g a m a s c o -o n -m e t r i c s -0 7 0 3 14 . p d f
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S im u l a tio n  E n vir o n m en t
� T opology  &  W ork load

� T raffic p at t ern
– Load 75%
– S p at i al l y  U n i f or m  ( e x c e p t  se l f )
– T e m p or al l y  B u r st y :

• O n  T i m e  � P ar e t o µ =  4 5 µs
• O f f  T i m e  � Ex p on e n t i al  µ =  1 5 µs

B

S0

S1

S2

S9

Temporary reduction in 
s erv ice rate f rom 1 0  to 

2 ,  0 . 5  and 0  G b ps

� H ot s p ot
– D u r at i on : 8 0  m s,  f r om  ti =  1 0  t o tf =  9 0  m s
– H S  de g r e e  =  9
– H S  se v e r i t y  =  3 . 2 5 /  1 5 /  ∞ : 1
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S im u l a tio n  E n vir o n m en t
� Selective P aus e enab led as  per “CN-S I M :  A  c o m m o n  B r i d g e  M o d e l ” 1

� Sw itch output b uffer partitioned per input port
15 0  K B  of s p ace for each  inp ut  � 2 . 4  M B  for 16  p ort s
P aus e E nab l ed
H ig h  w at ermark  =  13 0  K B
L ow  w at ermark  =  12 0  K B

� ECM parameters
W  =  2
G i =   5. 3 3 3 3 3 3 3 3 3  x  1 0 -1

G d =   2 . 6 6 6 6 6 6 6 6 7 x  1 0 -4

Q e q =  3 75
Q m c =  1 3 0 0  
F i x e dS am p l i n g I n t =  750 0 0  B
R an dom S am p l i n g I n t =  u n i f or m ( -50 0 0 ,  50 0 0 )  B
B C N -M ax  u se d i n  l i e u  of  B C N ( 0 , 0 )

� Simulation duration 1 0 0  ms
1 h t t p : / / w w w . i e e e 8 0 2. o r g / 1/ f i l e s / p u b l i c / d o c s 20 0 6 / a u -s i m -b e r g a m a s c o -c o m m o n -b r i d g e -m o d e l -10 120 6 v 2. p d f

� FECN parameters
T  =  1  m s
a =  1 . 1
b  =  1 . 0 2
c  =   0 . 1  
Q e q =  3 75
Q sc =  1 3 0 0  
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N o  H o ts p o t ( B a s el in e)

ECM   = 56.60 G b / s
F ECN   = 54 .2 7  G b / s
N o  CM = 4 7 .8 7  G b / s

ECM    = 5.05 G b / s
F ECN    = 5.2 7  G b / s
N O  CM  = 5.2 9  G b / s 0

0

0

Droppd
F ra m e s

[ # ]

2 01 3 2

2 1 9 1 6

2 2 4 1 3

F l o w s
[ # ]

1 9 . 7

8 . 1

0

A v g
T i m e  

P a u s e d
[ % ]

O v e r-
h e a d
[ M b / s ]

F l o w  C o m p l e t i o n  T i m e

S t d -
D e v
[ u s ]

M A X
[ u s ]

A V G
[ u s ]

M I N
[ u s ]

04 7 72 5 , 1 69 7 . 23 . 5N o  C M

2 . 58 1 37 7 , 5 1 41 3 7 . 73 . 5F E C N

2 8 . 27 1 86 9 , 8 8 06 6 . 43 . 5E C M
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2  G b/ s H o ts p o t

ECM   = 54 .65 G b / s
F ECN   = 56.1 5 G b / s
N o  CM = 3 0.3 5 G b / s

ECM    = 2 .4 8  G b / s
F ECN    = 2 .7 1  G b / s
N O  CM  = 2 .9 7  G b / s

0

0

0

Droppd
F ra m e s

[ # ]

1 5 , 03 2

2 2 , 4 2 8

2 0, 3 8 6

F l o w s
[ # ]

6 5 . 2

1 2 . 1

0

A v g
T i m e  

P a u s e d
[ % ]

O v e r-
h e a d
[ M b / s ]

F l o w  C o m p l e t i o n  T i m e

S t d -
D e v
[ u s ]

M A X
[ u s ]

A V G
[ u s ]

M I N
[ u s ]

01 4 1 17 9 , 1 1 33 7 7 . 23 . 5N o  C M

3 . 51 1 2 26 9 , 9 3 31 8 8 . 73 . 5F E C N

2 6 . 77 5 05 1 , 2 9 78 0. 43 . 5E C M
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0 . 5  G b/ s H o ts p o t

ECM   = 54 .4 7  G b / s
F ECN   = 55.03  G b / s
N o  CM = 2 0.9 3  G b / s

ECM    = 1 .4 1  G b / s
F ECN    = 1 .51  G b / s
N O  CM  = 1 .1 8  G b / s

0

0

0

Droppd
F ra m e s

[ # ]

9 2 3 2

2 2 6 4 6

2 1 1 04

F l o w s
[ # ]

5 2 . 2

1 . 2

1 1 . 1

A v g
T i m e  

P a u s e d
[ % ]

O v e r-
h e a d
[ M b / s ]

F l o w  C o m p l e t i o n  T i m e

S t d -
D e v
[ u s ]

M A X
[ u s ]

A V G
[ u s ]

M I N
[ u s ]

03 7 4 48 1 1 2 71 06 23 . 5N o  C M

3 . 61 2 039 1 6 8 81 8 5 . 83 . 5F E C N

2 9 . 31 2 6 88 6 , 2 9 51 1 4 . 43 . 5E C M
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0  G b/ s H o ts p o t

ECM   = 3 3 .9 5 G b / s
F ECN   = 1 4 .2 5 G b / s
N o  CM = 1 9 .9 8  G b / s

ECM    = 1 .06 G b / s
F ECN    = 0.4 6 G b / s
N O  CM  = 0.8 9  G b / s

0

0

0

Droppd
F ra m e s

[ # ]

8 6 3 6

7 1 8 6

1 5 1 2 3

F l o w s
[ # ]

7 5 . 3

7 2 . 8

5 0. 2

A v g
T i m e  

P a u s e d
[ % ]

O v e r-
h e a d
[ M b / s ]

F l o w  C o m p l e t i o n  T i m e

S t d -
D e v
[ u s ]

M A X
[ u s ]

A V G
[ u s ]

M I N
[ u s ]

01 06 4 37 9 , 8 9 02 0023 . 5N o  C M

1 . 71 3 4 9 08 2 , 8 9 02 6 1 83 . 5F E C N

1 5 . 27 3 097 2 , 4 6 77 8 43 . 5E C M
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Obs er va tio n s
� CM beneficial even in absence of hotspots

H ow ever,  throughput is  increas ed at the ex pens e of latency
� E CM and  F E CN  per for m  sim ilar ly  in this scenar io

FECN s eems  to s how  a s lightly  higher FCT  b ecaus e R L s are 
“alw ay s -on”

� E x ception:  0  G b/ s hotspot
W hen the link  is  s topped,  FECN performance degrades  
s ignificantly  b ecaus e of los s  of communication b / w  CP  and R P
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N ex t S tep s
� H ave a look  at T ier  2  m etr ics
� A naly z e sam e scenar io w ith P au se d isabled
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B a c k u p
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F E C N  V a l id a tio n
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