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Distributed Fair Scheduling Algorithm
for Multi-hop Wireless Ad hoc Network
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[Abstract] In order to balance the fairness and throughput of channel resources in wireless Ad hoc network, this paper proposes a distributed fair
scheduling algorithm for multi-hop wireless Ad hoc network. The contention relationship of sub-flows are denoted by link contention graph, and the
maximal independent sets are formed with coloring algorithm. The algorithm depends on local flow information obtained by information exchange
between neighbor nodes. Simulation experimental result proves that the algorithm can efficiently maximize the throughput while maintaining basic

fairness among flows.
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Input graph G = (V, E), weights w(i) for each flow

1: Form the link contention graph based on the given network
model G = (V, E).

2: Fori=1toNdo

for j=1to M do
Compute s;j, and fi.
end for
End For

3:  Pre-fill the scheduling window with packets from the
scheduling queue in increasing order of start tag.

[*iteration loop*/

4:  While scheduling queue is not empty

Re-fill the scheduling window with packets from the
scheduling queue in increasing order of start tag.
SUM(b)<=C /* apply the fairness constraints */
fo=f with the least start tag ~ /*grants transmission priority */

5. D2-coloring algorithm /*apply D2-coloring algorithm */

while(nodeu is active and has no color)

color(u) =k /* Choose a color for node U randomly.*/

if ( ({ID, color(u)}) does not conflict within the 2-hops)
color(u) = k

node u broadcast {ID, color(u)} to its neighbor nodes and make k
be the permanent color for node u.

End while.

6: Matching the appropriate set which contains the flow f,.

7:  Transmit the related packets simultaneously.

End While

34 BLWME IS

AR D-2 BEREEMIBITERER O(Alog®n) , B
i) 5 S B W BB E A O(A) o AT 3247 b i) 2
HF D2 BaHE, Wik, BMHENNEEREN
O(Alog?n) »

4 DiIEREERLH

ARSI 375 B E PR 0 AP A B R AR . R IE
A C A 2Mbis. fHEGF Y RMEHRA M, Mh
WABE A no XTI TF 4R 3 RURISS RN R IR BORAE
.

Bl 4 5t 7 A SO STRQ B35 A1tk 4 b i 1) %
WIS H BT A AT, X EGINT — A APk R
(fairness index):

(;Tf Iw(f))?

s NS T, ()

Horpr, TOMHEf BA kB w(f)h X BEHE AR . 190 4% b i



$H m B K (5,10,15,20,25,30), L4 41 1k 16 b B A 5L
B DL B 3 TR, A LR IR
s A FE, SRR W4 b BRI BN, JE A F 1 STRQ
L ORI -

1.0

I e e e

0.8
0.7

b7

0.6
0.5
0.4
0.3

02 -~ STFQ
0.1 -8 KK

0.0

ATk

I}) I‘S 2‘0 ;5 3‘0
A8

B3 AR

B 4 Bk T WM& h S FRENA PR, BhxET
12 A, FHEBER 30, RAAMAUERBHIA T bilw(i)
Bk MW 4 tharan, BAFREAMER biw(), 2
2.3 TR th B P hrvfE, BRI APk B 5 i T
2 B Ak R RE T H R AR R DL, KSR E R
Bl 3. 5 STFQ Milt, AL EFE A BENRE.
i bRk, AT AN FHERIERA S STRQ Sk
AP, BARORIEA FHE R R, 8 STFQ Ik 7E M 4%
A A AR

20-

BATRUE R E/(Bs )

—O- AR K

27000
g

3_5-: 5250
&

E 3500
]

1750¢

0

5 10 15 20 25 30
W5
E5 M&EMEILEILE

5 #XE

AR SCN AT B AR B S SL R4 B A P, AR DR GIE AP
A BRI AR T, SR P B S 4 R R M e T SE S R R
18 1 3500 T O 6 vl o T 8 %A L G e K
e AR A R, R T R — B R OL 4R 3R T e A
IR B YR BE, DTG4 1R oA 4% g

2H

[1] Li Baochun. End-to-end Fair Bandwidth Allocation in Multi-hop
Wireless Ad hoc Networks[C]//Proc. of IEEE ICDCS’05. [S. L]:
IEEE Press, 2005.

[2] Xue Yuan, Li Baochun, Nahrstedt K. Price-based Resource
Allocation in Wireless Ad hoc Networks[C]//Proceedings of
International Workshop on Quality of Service. [S. .]: ACM Press,
2003.

[3] Luo Haiyun, Lu Songwu. A Self-coordinating Approach to
Distributed Fair Queueing in Ad hoc Wireless Networks[C]/
Proceedings of IEEE INFOCOM’01. [S. .]: IEEE Press, 2001.

[4] Goyal P, Vin H, Chen Haicheng. Start-time Fair Queuing: A
Scheduling  Algorithm  for Integrated Service Access[C]//

8 Proceedings of ACM SIGCOMM’96. [S. |.]: ACM Press, 1996.
6
. [5] Srinivasan P, Rajiv G. Distributed Algorithms for Coloring and
2 Domination in Wireless Ad hoc Networks[C]//Proceedings of the
0 0 5 10 15 2 25 30 24th Conference on Found of Software Technology and Theoretical
kit Computer Science. [S. I.]: Springer Press, 2004.
B4 T2 A T ELIE
(455 97 30)

2% W

[1] Floyd S, Kevin F. Promoting the Use of End-to-end Congestion
Control in the Internet[J]. IEEE/ACM Transactions on Networking,
1999, 7(4): 458-472.

[2] Misra V, Gong Weibo, Towsley D. Fluid-based Analysis of a
Network of AQM Routers Supporting TCP Flows with an
Application to RED[C]//Proceedings of IEEE ACM SIGCOMM.
Stockholm, Sweden: IEEE Press, 2000.

—100—

[3] Gao Weibing, Wang Yufu, Homaifa A. Discrete-time Variable Struc-
ture Control System[J]. IEEE Transactions on Industrial Electronics,
1995, 42(2): 117-122.

[4] Quet P F, Ozbay H. On the Design of AQM Supporting TCP Flows
Using Robust Control Theory[J]. IEEE Transactions on Automatic
Control, 2004, 49(6): 1031-1036.

i DU



	1  概述
	2  系统模型
	2.1  网络模型
	2.2  带权链路竞争图
	2.3  公平性定义

	3  分布式的公平调度算法
	3.1  最大独立子集的确定
	3.2  公平调度算法
	3.3  算法描述
	3.4  算法的复杂性分析

	4  仿真与结果分析
	5  结束语
	参考文献


