1000-9825/2002/13(04)0846-07 ©2002 Journal of Software

Vol.13, No.4

1( ,
2( ,
E-mail: lifangmin@163.net
http://www.xtpu.edu.cn

411201);
310027)

ECN(explicit congestion

EBLUE

TCP/IP
Internet

QoS.

JETF

UDP RTP
RSV P(resource reservation
INTSERV

Internet , RED(random early detection)
, IETF(Internet engineering task force)
notification) . RED BLUE
——EBLUE(enhanced BLUE), EBLUE TCP
) . NS
: TP393 A
Internet , ,
, Internet WWW
,TCP/IP ) )
.TCP
FIFO , Internet , Internet
(ECN)[l’Z] [3] -
ECN , )
) : WWwW
, JETF
setup protocol) INTSERV (integrated services),
, RSVP ,

DIFFSERV (differentiated services),
(per hop behavior)

* : 2000-02-17; : 2000-10-16
(69974031)
(1968 ),

(1939 ),

, JETF

© PEEREBEAD

http:/ www. jos. org. cn



847

BLUE™

EBLUE
, TCP

IETF

controlled-load B,

1 EBLUE

1.1 BLUE
4 3,

ECN
, TCP

RED

: RED
RED 4 4

1. BLUE

D :

if ((now—last_update)>freeze timed){
Pm=Pmtdeltad;
last_update=now;

}

@) :

if ((now—ast_update)>freeze timei){
Pm=pm deltai;
last_update=now;

) Pms
P freeze_timei P

1.2 EBLUE
IETF  INTSERV

(policing)

ECN

deltad

(marking)

deltai

Intranet

Tspec

RED
RED

,RED

RED ——BLUE,

freeze timed

, controlled-load
RSVP

Internet )

Tepec T

© PEEREBEAD

http:/ www. jos. org. cn



848 Journal of Software 2002,13(4)
to b, ) )
(conformant traffic), , (nonconformant traffic),
, (class-based queue) ,
, , FIFO , BLUE ——EBLUE.
. BLUE , maXip, EBLUE
,EBLUE , maXy, )
2,Qien ;Qiimit
2. EBLUE
if )l
if (Qien>maxyn)
else{
if ( ECN){
Pm ;
}else
Pm ;
}
)
if ( )
if (Qien<Qiimit)
else
y: _
, MaXih, n , Mo,
L, Qiimity maxn(umarked), |
n. .
[Z r- L] x (max,, (umarked) / L) < Q; ., — max,, (umarked) - €N
i=1
maxy(umarked), maxy(umarked)/L
, S ri-n) , maxq(umarkded)/L
i=1
Quimit—MaXth, ,
3 controlled-load ,
' , 9, Qimit L,
1.3 EBLUE RED
ns'” EBLUE : 1 : 2~
3 4 1 , RED EBLUE
, 30 400 TCP , 500ms, 200K B,

© PEEREBEAD

http:/ www. jos. org. cn



849

ECN.EBLUE maxy, 180KB,freeze timed freeze timei 50ms,deltad  deltai 0.01,pn,
O;RED ming, 60KB,maxy 180KB,max, 0.05. 3 ,RED
) , EBLUE 0,
) Pm ) 0. 4 ,RED
maXin, , 2 ,EBLUE ECN Pm ,
EBLUE BLUE
0.40
. 0357
£ i
. S 030 5
10Mbs 5ms = 4 — Fm|
5 0.25
S 020
o
o 0.157
£
é 0.107
0.057
10Mbs 5ms 5
i m 0.00]
—-0.05 T T T T T T
0 20 40 60 80 100
Time(s)
Fig.1 Network topology Fig.2 ECN marking probability(pm)
1 2 ECN (Pm)
— Red
0.307 -~ EBLUE
200+
— Red
0.25 1 - EBLUE i
i
é 0.201 g 1501 {Y?,
g g ¢
gos MW“ £ 1001
g 3
X
S 0.107 W S
e WWMW O o
0051 |
i\ \\\ 01
0.009 ' el e - *-----
A SR . o 2 4 & 8 100
0 2 4 6 8 10 Time(s)
Time(s)
Fig.3 Packet loss percent of EBLUE and RED Fig.4 Comprison of queue length of EBLUE and RED
3 EBLUE RED 4 EBLUE RED
2 TCP
[8] TCP RED TCP ,
EBLUE, TCP
« RED MmaXih RED EBLUE maXih maXin
,RED , EBLUE 0 (
2 )

© R

http:/ www. jos. org. cn




850

Journal of Software

2002,13(4)

21 TCP
TCP
RWND
TCP EBLUE
, [8] TCP

TCP )

) ,TCP

3. TCP

@

if (CWND<SSTHRESH)
CWND=CWND+(CWND-rCWND)/CWND;
else
CWND=CWND+1/CWND;

2 (NDUP) ( )
CWND=rCWND+(CWND-CWND)/2+NDUP;
SSTHRESH=rCWND+(CWND-rCWND)/2;

©)

CWND=rCWND+1;
SSTHRESH=rCWND+(CWND-rCWND)/2;

3 @ : (SSTHRESH)
, rCWND+1  RWND ,
, (RWND) rCWND.
3 :
: rCWND,
2.2
4,
€
if ( CWND RWND)
if ( > )
else
o)
if ( RWND)
if ( > )
4

CWND(congestion window),

, TCP

(rCWND, RTT

(CWND-rCWND).

rCWND+(CWND-rCWND)/2
,CWND

L]

© PEBREB AT

RWND
TCP

http:/ www. jos. org. cn



851

: [( ~ -1)/ 1

, , ( -1)
2.3
EBLUE TCP 26M7 o, A ga oo A oo 5,
, ns2.1b5!" , 24M 7
2.2M 7] _g— Reserved 2M
1 , 5 . 2 0M A :2: Reserved 1M
EBLUE : 120KB,maxy, § 18M1 Rest-Effog
100K B, freeze timed  freeze timei 100ms, é i-i'\";: ] P00 00 P00 00 P00
) 3 1
deltad  deltai 0.01,pn, 0. 1.9M1
20ms, 50ms 1.0M7]
800.0k]
600.0k] N OO0y Oy Oty OOy Oy
TCP 4000k T < ? yx < \? © T < T
TCP 0 20 40 60 80 100
¥ Time(s)
' J Fig.5 TCPthroughput for EBLUE
5 TCP ( EBLUE )
3
BLUE ——EBLUE, )
, . EBLUE
, TCP , ,EBLUE
UDPRTP : TCP RTP
, EBLUE TCP  ( RTP)
References:

[1] Floyd, S. TCP and explicit congestion notification. Computer Communication Review, 1994,24(5):10~23.

[2] Ramakrishnan, K., Floyd, S. A proposal to add explicit congestion notification (ECN) to IP. Technical Report, RFC 2481, 1999.

[3] Braden, R., Clark, D., Crowcroft, J., et al. Recommendations on queue management and congetion avoidance in Internet. Technical
Report, RFC2309, 1998.

[4] Feng, W. Improving Internet congestion and queue management algorithm [Ph.D. Thesis]. University of Michigan, 1999.

[5] Wroclawski, J. Specification of controlled-load network element service. Technical Report, RFC 2211, MIT, Cambridge, MA,
1997.

[6] Jamin, S, Danzig, P., Shenker, S., et al. A measurement-based admission control algorithm for integrated services packet networks.
In: Keshav, S., ed. Proceedings of the ACM Specia Interest Group on Data Communication (SIGCOMM'’95) on Applications,
Technologies, Architecture, and Protocols for Computer Communications. Massachusetts: ACM Press, 1995. 2~13.

[7] McCanne, S, Floyd, S. UCB/LBNL/VINT Network Simualator, 1999. http://www-mash.cs.berkeley.edu/ns.

[8] Feng, W., Kandlur, D. Understanding and improving TCP performance over networks with minimum rate guarantees. IEEE/ACM
Transactions on Networks, 1999,7(2):173~186.

© rhiEpk

http:/ www. jos. org. cn



852 Journal of Software 2002,13(4)

An Active Queue M anagement M echanism Supporting the Priority Marking®
LI Fang-min®, YE Cheng-qing?

(Department of Computer Science, Xiangtan Polytechnic University, Xiangtan 411201, China);
2(Department of Computer Science, Zhejiang University, Hangzhou 310027, China)

E-mail: lifangmin@163.net

http://www.xtpu.edu.cn

Abstract: With the increasing of Internet traffic, the RED (random early detection) algorithm depending on the
average queue length has inherent flaws. RED cannot efficiently prevent the packet loss even if it combines with
explicit congestion notification (ECN). Based on comparison between RED and BLUE, an enhanced active queue
management mechanism, EBLUE (enhanced BLUE), is presented. The TCP congestion control with EBLUE is
researched, and the token bucket is used to mark priority traffic at the network entry in order to provide the
minimum rate guarantees. Finally, under the NS environment, the simulated experiment and performance evaluation
are done in packet loss percent and link efficiency for EBLUE by comparing the mechanism with relative ones. The
experimental results show that this mechanism can support bandwidth reservation services efficiently.

Key words:  active queue management; congestion control; token bucket marking
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