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AQM Algorithm with Fair Distribution of Link Capacity

Qiu Jianyong
( College of Computer Science & Technology, Huazhong University of Science and Technology, Wuhuan 430074, China )

Abstract : The problem of fair bandwidth sharing among responsive and unresponsive traffic flows is investigated.

When these flows competing for the same output link in a router, unresponsive flows tends to occupy more than their fair share

of the link capacity. A new active queue management algorithm named Random Early Detection with Dynamic Thresholds

(DTRED) is put forwards which dynamically adapts queue parameters to achieving a more fair distribution for the link capacity.

Key words: Fairness; TCP; UDP; AQM; RED

B4 Internet I RHE M AEERE TCP it TCP Y
PHZEFERIPLE], REAS AR M2 0990 ZE5 000 B shil iy &
AL, HA XM JE P A% i P SR PR Sy ok i )
(responsive). TN LTI B FR A BT . UDP & 1E
SR 55 rh i TR, Bl 9 2% 22 A N T 1
J&, Internet I UA UDP AALHI ML AN FH H #5442 .
T UDP X W 28 30 ZE A AT AT Sy, 0 o 1z Y
(unresponsive)o “AFHZERERS, BRSO 2
BB S R 5 . Tep Kikum il EdE L5+
NMEPHIERIRAS , FERRAR AR A T UDP Kk
X 28 P FE—TCRT RN, RS ORI B R IR A . IX
R ZELETRLA B AN TR] L 5| w137 3t -5 S miag iy 3 e 52
AR 8 I AT T 233 B [

il Rty B e 1) R ) — o 2 R F2 3l BAA
ER ( Active Queue Management, (HIFK AQM ) F-ik.
R HTZ PR A QM Bk 2 BE AL 1046
( Random Early Detection. fiFFRED ) 5331, {HRED 5

YKmBE: 2007-03-19

IEASREM AR B, RO EX A 2k i Bl il
PRI Z A, DRI AN REAR A 1 Ak DR B B 1 SE 1)
AN BLIREL, 472 AQM 53, W FRED (Flow
Random Early Detection ) LQD ( Longest Queue Drop )
CHOKe 5%, REMSHIE F RS E ST J5 IE M
WL o ASCHE IR —FHT AQM S ——DTRED
( Dynamic Thresholds RED ) %3

1 DTRED &3k

TEPN L], VR 0% HE R BEAE G2 A7 Y o
DUARF . DAL AR R A T A AL 5 3R o)
O BE BRI 0 LA SR LA L 3R B G A, T T
FEIXEE “TrAE” BRI B, DTRED 3320 B —A> “T
3" Ui Cactive flow ) PREF—D IR (per-flow state)o
B 20— MRS PSRy, FRATIA
NEA T WS W XA WESNT i, RRE—
AIRAEICR (Entry ) fE Cache ', XLEICRAN—A

EZRE T HEH (1975-), J, WAL, RREOEM LA, FEME5 TR 4.



62 (]S N DO AN S S 4

2007 4F

i (Active Flow Table ), Entry FELFXN “ih
B U G REI PSR ¢/, FHIBSIKEE ¢
BREFMRE p! o [FIRED —HF, ZAFHITA 168"
WA —ASBAS, HYHTBA S ¢ FP- I BAAI K
1% g, WREEELR. MH, DTRED WHRH—Xf
K DA th, =31h,,, NFESE, 78 DTRED #k
t, BT ERTE R — R B A N S s .
WAH R B E T VST Wi, n FEF AT

thmaf(l- Olpfnax)(B-q), (1)
Hep, p RGN, pt e TN i R ETE
WA, ae—MERERL. DTRED KM MR F]E
8RR . 1) 5 A

0 , if ¢ <t

avg min 3
p= T~ s if th. <q <th .
7 N
1, it i, <q .

AFEBR, DTRED #H— “WE307 eI B
gy, IBIMERTELEL, 1 RED WIHFHEAZZ i RS 09 BT
WA BRI ¢, SR R B (A A P, >
— BB SRR AN, e K 2 SRR A
HOP TSR

,- o 1 ey
(l,pma\' +5)max ’ if qavg > N ;
. i 1 i q
i — / f : = ﬁ:
Proax Prax > ! qavg N (3)
(pmin ’pr[nax - 5)min ’ if qfwg < % ’

Hrp, 8 &—A#ht, p 72 RED FEE LMSEL,
1 N W& h RS TG 3" AR . TR AR
U AR, TR LT pi ARENTp o —
PR RBCGE R 6 =p o IBEETFHPIIRIE o1 K
TRIMEBIIRIE g, 09 N 55807 3, Hopr Ik
WAL IR BT pf  AGBWHT I XL )2
HE VAR AR B R B TR . RS, BT
MR ER AR IE A (1) BRI mIZ s T2
I AE A 5 D BB AE S A SI BE Y 1/ DA
T, BT RO E TR BN, B E
W o XAPLE R H ARAEXEE VST W E T
oy MR AT 25 1]

HHTH A (B DTRED 515 (4 E2E R A2 2 B2 [h)
L, 28 A SRALE — MRS SRR M Cacheo

2 BRI

FATE ] ns— 22 KAEHL DTRED 545775 REDP!
FRED'. LQDUHI CHOKe!“#ATHRE L EL . RIXTE

ns—2 PEZLH T ERIUME, Fra BRI AT
P AN TE 1 s 5 R 28 $h Al

1 ms 10 ms

1 BRUMER G
Fig. 1

W2 b AL ) Ef 2 FTP B8 . TCP(TCP New
Reno) Ml UDP ¥ A& ik i B A K AR [ € 0 500
Bytes, 71 H. UDP #¥ii & 2% [ /& CBR ( Constant Bit Rate )
Wi SR GZ PR/ INE RIS 200 MEHEEL. UDP YK
EHAIE 2.5 Mbpse

TES— DB S, FATE 16 1> TCp Wil S
44~ UDP IR FE 4T, LA B el a Ay ] — A% o 11
e — AR, GopHEA G . A1 upp T SR
HEEFE AR R N 5 %385 120 %, WA
FIEDL, AT, I P46 %L Jain Fair-
ness Index" W& 2 s, HE 2 /JLIEH, AFEEUE
EHHIL 1, W0 DTRED SE0EARIF Mg o 14 98 2
SBClR)E, I H DTRED BE R B A P ECR &
UDP MY AR AR, B AR e 1 APk
H & 218 AT F 1, FRED BILMAFHEWARSLSE, MIRED.
LQD Ml CHOKe L WIZRIUARLE, Joikfige Upp it
e NN AN B ILF

Simulated network topology
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Fig. 4 Fairness index for various parameter «
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