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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 )
R L T i m e ou t  =  2  m s

� 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
N 0  =  2 0 0  � R 0  =  50  M b / s
R L T i m e ou t  =  2 m s 
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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 5 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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N o  H o ts p o t ( B a s el in e)
Flow Distribution
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� Observations
FECN s eems  to increas e FCT  for s hort-lived flow s  b ecaus e all 
flow s  are treated eq ually ,  irres pective of their s iz e
ECM s how s  a b ias  tow ards  long-lived flow s
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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 . 5  G b/ s H o ts p o t
Flow Distribution
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� Observations
FECN s eems  to increas e FCT  for s hort-lived flow s  b ecaus e all 
flow s  are treated eq ually ,  irres pective of their s iz e
ECM s how s  a b ias  tow ards  long-lived flow s
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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
� C M  benef ic ial  even in absenc e of  h otsp ots

H ow ever,  throughput is  increas ed at the ex pens e of latency
� E C M  and  F E C N  p erf orm  sim il arl y  in th is sc enario

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

� E x c ep tion:  0  G b/ s h otsp ot
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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P a u s e D is a bl ed
� S am e sc enario and  w ork l oad s ru n w ith  p au se d isabl ed
� R esu l ts m ay  not be rep resentative of  real ity

T here is  no reliab le trans port lay er ( no retrans mis s ions )
T hroughput is  higher
FCT  is  low er

T opology  too s imple
D oes  not s how  b lock ing due to frame los s
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N o  H o ts p o t ( B a s el in e)

ECM   = 55.7 3  G b / s
F ECN   = 53 .05 G b / s
N o  CM = 52 .69  G b / s

ECM    = 4 .9 5 G b / s
F ECN    = 4 .3 9  G b / s
N O  CM  = 4 .03  G b / s 1 5 8 7 4 7

1 9 05 5

0

Droppd
F ra m e s

[ # ]

1 8 8 2 1  
/  2 00

2 1 9 7 6
/  1 9 2

2 03 9 9
/  0

T o t
F l o w s  
/  B a d  
F l o w s
[ # ]

0

0

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 03 53 2 3 1 07 7 . 4 13 . 5N o  C M

3 . 09 4 21 3 5 1 29 4 . 7 33 . 5F E C N

2 9 . 1 19 2 57 6 2 1 07 0. 33 . 5E C M
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N o  H o ts p o t ( B a s el in e)
Flows Distribution
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2  G b/ s H o ts p o t

ECM   = 55.1 9  G b / s
F ECN   = 55.3 7  G b / s
N o  CM = 50.9 5 G b / s

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

1 7 3 2 7 7

2 1 6 3 4

1 1

Droppd
F ra m e s

[ # ]

1 8 8 2 1  
/  2 8 6

2 2 06 0
/  1 3 9

1 8 7 6 0
/  7

T o t
F l o w s  
/  B a d  
F l o w s
[ # ]

0

0

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 ]

02 5 73 2 2 3 11 3 2 . 33 . 5N o  C M

3 . 17 5 36 4 4 5 61 2 9 . 63 . 5F E C N

3 0. 61 5 9 08 002 41 1 3 . 43 . 5E C M
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0 . 5  G b/ s H o ts p o t

ECM   = 56.05 G b / s
F ECN   = 52 .60 G b / s
N o  CM = 4 9 .9 5 G b / s

ECM    = 1 .2 0 G b / s
F ECN    = 1 .2 9  G b / s
N O  CM  = 1 .2 8  G b / s

1 8 2 05 6

1 3 3 6 9

4 8 4

Droppd
F ra m e s

[ # ]

1 8 8 2 1  
/  1 03 0

2 2 02 5
/  1 1 5

2 2 6 5 4
/  6

T o t
F l o w s  
/  B a d  
F l o w s
[ # ]

0

0

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 9 4 31 7 3 5 64 01 . 23 . 5N o  C M

3 . 19 5 09 1 7 041 3 7 . 33 . 5F E C N

3 0. 51 4 8 48 6 2 7 81 2 6 . 43 . 5E C M
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0 . 5  G b/ s H o ts p o t
Flows Distribution
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0  G b/ s H o ts p o t

ECM   = 57 .9 6 G b / s
F ECN   = 4 3 .9 5 G b / s
N o  CM = 4 9 .59  G b / s

ECM    = 0.67  G b / s
F ECN    = 0.4 5 G b / s
N O  CM  = 0.9 0 G b / s

1 8 5 5 6 8

1 4 6 9 7

4 9 1 7

Droppd
F ra m e s

[ # ]

1 8 8 2 1  
/  1 5 5 0
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2 1 1 9 1  
/  3 1

T o t
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/  B a d  
F l o w s
[ # ]
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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 ]

06 0027 9 , 9 8 15 5 33 . 5N o  C M

2 . 64 9 8 59 0, 1 4 94 1 33 . 5F E C N

3 1 . 13 7 2 68 3 , 9 8 32 9 33 . 5E C M
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Backup
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FECN Validation

Prof Jain’s  s im u l at ions  from
http://www.ieee802.org/1/files/public/docs2007/au-j ain -fecn -200703 14 .pdf

C is c o s im u l at ions
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