2008 7

RED

A Rapid Convergence RED Improvement Algorithm

RCRED

)

( Best Effort)

( Active Queue Management,

(
(
(
. RED ,
GentleRED ,
DropTail
(FCFS)
- DropTail
o Internet
AQM) Internet
, DropTail
1999  S.Foyd V. Jacobson
AQM
DropTail ,
AQM . RED
62 Research and Development

AQGM

IETF
DropTail

3

RED'*

516007 )
410083)
410083 )

IETF RED

RCRED,

NS2

o RED ,
RED , , Internet
RED'*’ _ GentleRED"®' _ SRED.
RED
RCRED

DSRED _FRED Adaptive RED
GentleRED ,

Qmin
Qmax

2 RED GentleRED

2.1 RED
S. Floyd RED ,

Qmin

FIFO .

- RED 5

O GHEN RSN %RIEED http:/www.c-s-a.org.cn



2008 7

Qavg. Qmin_Qmax,
Pmax
Wa,
,RED
, (1)
Qavg(new) = (1-wq) = Qavg(olg) +wq = Qcur (1)

Qcur ;s Wq
, Qcur  Qavg °
Qavg Qmin,
Qmin Qmax , (2).
(3) P, P ;
Qmax, &
P
0 Qavg < Omin
pb=1{P max*w Omin < Qavg < Qmax
Omax—Omin
1 Qavg > Omax @
b
P 3
(2) , Pmax
, Qmin .
Pmax )
Qmax o RED
, P
Qavg ,
Count , (3) ]
Count ,
2.2 GentleRED
GentleRED RED ,
) RED
) Qavg Qmax
RED Pmax 1 ,
P , P
; 1o
( 4 ) .

Pmax =0.1,

0 Qavg< Qmin
Pmax* Q(JLW O min< Qavg< Qmax
b QO max-Qmin (4)
ph=
(1—Pmax)* w + Pmax Qmax< Qavg< 2Qmax
max
1 20 max< Qavg< Buffersize

RED  GentleRED

b

3

GentleRED ,
, Qmax
,RED , GentleRED
o n

RCRED, Qmax

o n

RED

, N
) 1 o RCRED
RCRED (5):
0 Qavg< Omin

/

. \n

P max* % Qmin< Qavg< (Qmax-Qminf1/ P max+ Qmin ®)
L max— mm;

1]

Qavg>(Qmax-Qmink1/ Pmax+ Qmin

(5) , n=2

Qmax  2Qmax ,Pmax 0.2, n=3

y Omax < (Qmax—Qmink/1/Pmax +Qmin<2Qmax ,
n=3,Pmax=0.1,

RCRED ,

Research and Development 63

O GHENRLNA) %RIESD http:/www.c-s-a.org.cn



2008

7

A Qmax =0.3 = ql,ql ,
e, | Wgq =0.002, Pmax =0.1"",
,,,,,, | 2
M :
B I TCP uDP )
- RED . :
" { ! TCP 0 -10s , T -20s
; | |
S R S JGenteRED | o
" | | , 1. 2.
N 1
0 Qm i Qm ax 2Qmax Buffersize
TCP OriginalRED GentleRED RCRED
1
N=1 0.000000% 0.000000% 0.000000%
, RED ( , Origi- N=5 0.286434%  0.286434%  0.181050%
nal RED)  GentleRED . N=10 0.750302%  0.750302%  0.591872%
Winxp + Cygwin + NS2. 301’ N=15 1.090711%  1.090711%  1.040667%
2 . RI~R2 N =20 1.692186%  1.728774%  1.593527%
, , N =25 1.927553% 2.093394% 1.970421%
10Mb  10ms, R] N =30 2.245196%  2.262180%  2.384150%
100 , Qmin =10 N =35 2.620361% 2.767664% 2.657057%
Qmax =30 2Qmax N =40 3.121836% 3.029390% 3.061158%
) )
RCRED . 20Mb N =45 3.312794%  3.508395%  3.346538%
Ims, TCP1 ~ TCPn TCP , TCPsinkl ~ TCP- N =50 3.535127% 3.860090% 3.440933%
sinkn TCP , UDP1 ~ UDPn UDP ,
NULL1 ~ NULLn uDP , 20s, 1 , OriginalRED  GentleRED
1.5.10.15 )
RCRED
, Qavg Qmax,
Qavg Qmax , OriginalRED ,
RCRED ,GentleRED ,

4.2

TCP
ubP

64

Internet
o, uDP
, TCP

TCP

, Original RED
RCRED

Research and Development

90% ~95%

3

GentleRED
Qmin =0.1 = g

packets loss-rate (100%)

Thress Algorithn loss-rate comparison

original RED ——
gentle-RED ——
RERED —E—

10 15 ES)

30 £

Tep Nade runber



2008 7
2
TCP OriginalRED GentleRED RCRED
N= 48.3677% 48.3677% 48.3677% ! ' e T
N=5 82.9606% 82.9606% 83.8958% =T
N=10 90.2734% 90.2734% 91.0085% wl
N=15 95.2014% 95.2014% 95.3195% i,
N =20 94.7518% 95.0365% 95.3984%
N =25 94.7992% 95.1482% 95.3856% ¢
N =30 94.6270% 95.2019% 95.1845% ”
N =35 98.0688% 88.7880% 97.7394% 0
N =40 97.9082% 98.0619% 97.8381% A ,
N =45 98.0181% 97.8149% 98.0979% B
N =50 90.4536% 98.0248% 96.7813% %) OriginalRED
2 RCRED e
, OriginalRED Gen- =
tleRED , 5
. RCRED ,
Qmin , 5
Qmax n gm f
1o , RCRED B
, "
, , RCRED
OriginalRED R
GentleRED ( 4 ) , )b) GentleRED
, RCRED OriginalRED ; RC-RED aueuzsize Softptchr
, , o
o
OriginalRED ~ GentleRED
, ’ B
: , n
RCRED
. n , 3. R TR o e
’ no(n=3) )§) RCRED
RCRED .
OriginalRED 4 50 TCP
GentleRED , -
,RCRED OriginalRED ~ GentleRED

Research and Development

65



65 )

Braden B,Clark D. Recommendation on queue manage-
ment and congestion avoidance in the internet. Request
for Comments (RFC) 2309. http://www. ietf. org/rfc,
2003 -02 -15.

Floyd S, Jacobson V. Random early detection gateways
for congestion avoidance. IEEE/ACM Transaction on
Networking. August 1993 ,1(4) :397 —413.

Floyd Sally. Recommendation on using the

1 "

" gentle _
variant of RED. hittp://www. icir. org/floyd/red/ gen-
tle. html.

UCN/LBL/VINT. Network Simulator — NS2. http://
www — mash. cs. berkeley. edu/ns.

Thompson K, Miller GJ, Wilder R. Wide Area Internet
Traffic Patterns and Characteristics. IEEE Network,
1997,11(6) .10 —23.

Floyd S. RED: Discussions of Setting Parameters. ht-
tp://www. icir. org/floyd/REDparameters. txt, Novem-
ber 1997.

O GTENREFKNA) HIBER http://www.c-s-a.org.cn





