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Abstract: The LSF (least slack first) algorithm assigns a priority to a task according to its executing urgency. The
smaller the remaining slack time of a task is, the sooner it needs to be executed. However, LSF may frequently
cause switching or serious thrashing among tasks, which augments the overhead of a system and restricts its
application. Assigning a preemption threshold in the scheduling policy can decrease the switching among tasks,
however, the existing assigning methods are limited to the fixed priority such that they are not applied to the LSF
algorithm. In order to relieve the thrashing caused by LSF, some applicable assigning schemes are presented to the
LSF algorithm based on the preemption threshold. Every task is dynamically assigned a preemption threshold that is
dynamically changing with the executing urgency of the task and is not limited by the number of tasks. Simulations
show that, by using the improved LSF policy, the switching among tasks decreases greatly while the missed
deadline percentage decreases. The proposed algorithm is useful for designing and implementing a real-time
operating system.
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B3 R CAE St i) MDP L0 CSN EL R

(3) M TAFEM TS BN

I p=1.2 Fla=0.5,1&] 4(a)F1 &l 4(b)53 Al 45 AN R AF 55 A 40 N(X Sl I ) MDP HLERT CSN ELAE 6 T — & Y
AR SR BRI AS 5] 1) B 04T 256 AN (1) H B 4(a), 75 ILSF i B2 R 453 (17 ) MDP 31 T-4¢ LSF =,
N3 B 35 MDPAT 45 AN BOl ok, B35 (23 R B RH 525 (2) B B 4(b), 78 TLSF i FEAR N 45 21 1P 3 Y4 IR ot
TG T7F LSF i FEAR ST 159 20 191349 U1 4 Uk AT 55 A 08K, S50 (1 245 SRk B 02, T L1~ 38 £ 48 U B R 515 T
— KT L

0.5 900

0.451 Dotted curve: MDP with non preemption threshold 1 800

() L

& 04 3 700
< €

3 E

8 0.35f %, 2 Dotted curve: CSN with non preemption threshold
14 =

£ 2

] 2

3 o3t 3 500}
- %

3 2

g g

S 025 Solid curve: MDP with preemption threshold O 400

Solid curve: CSN with preemption threshold

0.2+
0.15 : . . : : : : : 200
2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18 20
(a) MDP comparison (b) CSN comparison
(a) MDP Lb#: (b) CSN LHL#5

Fig.4 Comparison between MDPs or CSNs for different task number
B4 R R AT 4 AN B0 i) MDP SR CSN EL R

© HHEREBAAIGUT http:/ www. jos. org. cn



AR e o R R R B R 1123

HILL B3 Ml LU AR ILSF I BSR4 55 A4 b 31T 2% A AT 55 (0 U0 e Dk 85043 31K i 82 B I 1ok
X 7 B AT 4 10 BRI, Bl T by T3 22 PR AT 55 2 18] RIS by BT A PR AT 95 Al b 0 8 2 el e m] LU 1,
FFASZIE b IR EOHE 2 8 B RCR 0BT PR, FRAT T 7 B 22 b 7 1 A 55 2 T 0 A oy U

7 &% i

AT R AN E L5620 IO AT: 55 8 48t — i SGdt ¥ AT B A 4 o BELIG TLSF B a4 o I B2 5035 48 T ILSF
LRV BT SE 01 A BUTE I A) L 24 {7 A5 45 1 2 AOAT 55 A H0nT DUZ ANBE [19;(2) AEAE S5 $hAT I RE o,
S LI IE S 6 dy B AT LU Sh 2240 (K;(3) AEAE S5 P Bl R b, by T AN AT AR 55 SR A« S8 idid
AZ RS, 2 BT 55 2 P AT 55 8 Bt = AN AR A 1 AR DUE 3 B 00 R BUAT B4 o BB 8 T VR R AN AT AT .
BEXE LSF SR i A48 Y 3 Flud 1 ILSF Sk A048 7 (3 il 5 2€.

TR P 3t 3 o BBV S AR B TLSF i B2 SR o JF AT 0 3 B 0 L4 2R 87 i 2 R AT 55 2 1)
PN ,iE K T CPU BEU IR 2%, 52 1AL 55 I 5 (10 PR BE DR UL A AT 45 PF3E o IR AR 2R o 36 o AR IR AT
SR IR PR A, A 55 (1 D048 B 81 D 38 R AR, BelecD 1 b 0 22 (K04 5% 2 R (K0 B 85 4 o T3 J K] CPU B J5R 2
AT 55 R4 Lk 08 2R K b A T 45 (R A U3 O 0 iy e mT L JF AN 2 4 KB 2 ,CPU - B 31 ) P st
TS, TR, BRATT 8 005 4 4 A 55 < 1) AR 5 3 o B, AN T 308 8 B 0 (10 B R

References:

[1]  Saksena M, Wang Y. Scalable real-time system design using preemption thresholds. In: Jeffay K, ed. Proc. of the 21st IEEE
Real-Time Systems Symp. Los Alamitos: IEEE Computer Society Press, 2000. 25~34.

[2]  Abbott R, Garcia-Molina H. Scheduling real-time transactions: A performance evaluation. In: Stankovic JA, Ramamritham K, eds.
Advances in Real-Time Systems. Los Alamitos: IEEE Computer Society Press, 1993. 652~663. http://www.vldb.org/conf/1988/
P001.PDF

[3] Dertouzos ML, Mok AK. Multiprocessor on-line scheduling of hard-real-time tasks. IEEE Trans. on Software Engineering, 1989,
15(12):1497~1506.

[4]  Hildebrandt J, Golatowski F, Timmermann D. Scheduling coprocessor for enhanced least-laxity-first scheduling in hard real-time
systems. In: Proc. of the 11th Euromicro Conf. on Real-Time Systems. Los Alamitos: IEEE Computer Society Press, 1999.
208~215.

[5] Oh SH, Yang SM. A modified least-laxity first scheduling algorithm for real-time tasks. In: Gakkai JS, Kwahakhoe HC, eds. Proc.
of the 5th Int’l Conf. on Real-Time Computing Systems and Applications. Los Alamitos: IEEE Computer Society Press, 1998.
31~36.

[6] Wang Y, Saksena M. Scheduling fixed-priority tasks with preemption threshold. In: Gakkai JS, ed. Proc. of the 6th Int’l Conf. on
Real-Time Computing Systems and Applications. Los Alamitos: IEEE Computer Society, 1999. 328~335.

[7]  Kim S, Hong S, Kim TH. Perfecting preemption threshold scheduling for object-oriented real-time system design: From the
perspective of real-time synchronization. In: Proc. of the Languages, Compilers, and Tools for Embedded Systems (LCTES 2002)
and Software and Compilers for Embedded Systems (SCOPES 2002). Berlin, 2002. 223~232. http://redwood.snu.ac.kr/PAPERS/
source/02-1ctes.pdf

[8]  Jackson LE, Rouskas GN. Deterministic preemptive scheduling of real-time tasks. Computer, 2002,35(1):72~79.

[9] Buttazzo G, Spuri M, Sensini F. Value VS. deadline scheduling in overload conditions. In: Proc. of the 16th IEEE Real-Time
Systems Symp. Los Alamitos: IEEE Computer Society Press, 1995. 90~99. http://csdl2.computer.org/dl/proceedings/rtss/1995/
7337/00/73370090.pdf

© rhiEpk

BEAKPHIEFTIT  hitp:/ www. jos. org. cn



	LSF调度及颠簸现象
	空闲时间
	颠簸现象

	ILSF算法
	抢占阈值
	调度过程

	抢占阈值的确定
	优先级大小
	确定抢占阈值的几种方案

	运行模型
	性能仿真
	仿真条件
	两种性能指标
	仿真比较

	结　论
	结　语

