wA2 % 11 T (= Hl ¥ Eid Vol. 42 No. 11
2019 4 11 A CHINESE JOURNAL OF COMPUTERS Nov. 2019

Z %A IS RFIME R 36 5 G-EDF il E 3R Bg#F 55
HwER MR#E KXF DESG HFe

(RACKRZITEHR =S TR Wi 110819

W E ZEAOMIESREEE LIS (Global Earliest Deadline First, G-EDF) i & 5 0% 04T 5 0946 5 Fl T
S ACAL BEE Z AT RS L 00 B A 46 o A A% (B] I A5 £ 3 B0 A AL B8 O B 8 R S BRI A TR 2. SR T H R BT X 2 K
Aab 3 1) TR BE T A3 BT R T X RE AR B < AT 55 3 o R R G ]S 01 F B A I 25 R RN BN ) B8 2 WA T
1R 52 B B 5 25 B9 3 43 1 T 45 76 28 G0 92 5 G R 4 v o B BB 40 R OGO BT R B Y 2R T TS WA S R, &
5 T I S AT 45 1A K 25 14 BEL 22 M T 5 S5 GO T 0 81 32 6 0 3 285 1) S0, 52 W 43 08 1) 01 5% 5 ) 452 #1774k T 48
o7 R SR W, LT 4 R [ e S G T RS T AR 2 MBI 58 BSR4 T 7E G-EDF Jy i i IF 5% 14 AH X 45 2. 2% SCF
2% T BRI 0T 46 5 4 5 B A 0l 91 4 4% (Limited Preemption Global EDF, G-LP-EDF) 8 B 55 W% , 1% S W 45 & T 52
A 5 SE AN AT B OR 8. G-LP-EDF 8 B 3R 48 B 17 G-EDF S5 A4 19 43 4 77 2 R0 B Pk 7T 46 5 0 32 5% g
HMEES B2 G-EDF W44 R G748 . ok o R 0 W U8 10 TR 2%, T A BE AR G-EDF 1 I B2 . d5 )5 38 5o 4 3252
¥ .G-LP-EDF 23 #7 J5 ¥: 16 - 15936 5 B b [t G-EDF 2 /D af /b 40 %6 . 1 W6 4> 43 M7 5 125 =22 18] 19 ] 38 1 35 of B
FEPR RN 1%, 80% E WA 7 3% BE & fie 25 ST B IRD % B0 B8 R T B 2L 3R T A O 1k 0 AR T T LY. AR T
G-LP-EDF #{k [, G-EDF [)F- 40 FR i A 248 H 22 PE AR A s

REIW  BRAE IR LR ARG BRI L TH6 5 o Ak G s 08 PR AT 55 4
HEESES TP399 DOI S 10.11897/SP.J.1016. 2019. 02355
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Abstract  With the increasing trend towards using multi-core architecture for embedded systems,
the study of multiprocessor scheduling becomes attractive and desirable in the literature. G-EDF
(Global Earliest Deadline First) is one of the most popular scheduling policy which allows
preemption and migration between processors. There are many techniques proposed to derive an
upper bound of the worst case response time or schedulable tests based on the assumption that the
overheads of preemption and migration is omitted or just used an over-estimated value which is
included in the worst case execution time. But there are works have been done to show that the
overheads of preemption and migration cannot omit or include in the worst case execution time
which would waste lots resource. And non-preemption does not have this problem but it would
involve more blocks to the tasks with higher priority and make them un-schedulable. To combine
the advantages of preemption and non-preemption, researchers in real-time area proposed the
concept called limited-preemption. There are a lot of work about G-FP (Global Fixed-Priority)

limited preemption, and the schedulability analysis of this problem is easier than G-EDF limited
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preemption. The method in G-FP limited preemption is not only reducing the preemption caused
by higher priority tasks also improved the schedulability due to the character of G-FP scheduling
method. The limited preemption has been well studied in G-FP scheduling while less has been
done in G-EDF. Because the priority of each job of each task may be different in G-EDF while
the priority of each job of each task is the same in G-FP. The differences involves much hardness
to handle the preemption among each job of each task, and it is hard to find an available schedulability
test of limited preemption G-EDF scheduling policy. Now, the G-EDF scheduling policy has
been well studied on the multiprocessors which allowed preemption. But there no such a work to
combine the state-of-the-art G-EDF scheduling method with the limited preemption. In this
paper, we study the problem of limited-preemption scheduling of sporadic task systems which are
running on multiprocessor platforms under G-EDF scheduling policy. The purpose of this paper
is combine the state-of-the-art scheduling analysis method on multiprocessors under G-EDF
with limited preemption. To avoid involving too much complexity, we just consider the total
non-preemption interval among the scheduling of tasks for each task. To reduce the overheads
induced by preemption and inter-processor migration under G-EDF scheduling, this proposed
G-EDF limited preemption policy is denoted by G-LP-EDF, which avoids unnecessary preemption
among tasks without losing the system schedulability but reducing the run-time cost. G-LP-EDF
considers the scheduling of tasks and makes sure it cannot reduce the schedulability of tasks
through combining the state-of-the-art scheduling method of G-EDF with limited preemption
scheduling. In the end, we conduct sufficient experiments to show the precise and efficiency of
this G-LP-EDF compared with the state-of-the-art method through simulation experiments. The
performance of our proposed approach reduced tasks preemption at least 40% on average
compared to the state-of-the-art method, and the schedulability difference between G-LP-EDF
and the state-of-the-art method is the same. In efficiency, G-LP-EDF is slower than the state-of-
the-art method and at most slower 20 ms which is not even 1s.

Keywords multiprocessors; real-time embedded systems; limited preemption; earliest deadline
sporadic task systems
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