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A Real Time Scheduling Algorithm for
Tasks with Unknown Work Load to Minimize Power Consumption

YU SHIBUYA,t YOSHIHIRO TSUJINO,t ITARU KURAMOTO,?
TOSHIYASU SHIMBOt and YUKIKAZU NAKAMOTOtt

The spread of portable devices leads an importance of low power consumption techniques.
Several real-time scheduling algorithms have been proposed. They maximize utilized time
of the secondary battery under preserving deadlines of tasks with arbitrary or discrete fre-
quency control of CPU. In this paper, we introduce a scheduling algorithm for tasks with
known deadline and unknown work load to minimize battery consumption, and illustrates the
effectiveness of the algorithm by simulation. As the result, we found that the power consump-
tion of the CPU with our proposed algorithm was reduced to less than 50% of that with fixed

frequency.
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Fig.1 Inserting dummy tasks with simply decreasing

frequency.

000000000000000000000000
000000D000000000000000000
00D00000000000000di-safe 000
000000000000000000000000
000000000000000000000000
0000000000000000000000 L
000000000000
00000000 SWMFCOOOODOOODOOO
00000000000
(1) 00D000O0D0O000O0O0O000C,0000
0000000000000000030000
0000000000000 LOODOOO
(2) 0D0O0OOD LOOOOOOODOOOOOO
0000000000000
(3) 000D0000000D00D00000D0000
0000000000000000000000
200000000000000000000
00000000000000000000
(4) 000D0000O0O00D00D00000O0000
000000000000000000000
(5) (3)0(4)00000000000000000
00000000
00000000000000000000000
000000000000000000000000
0 LO0O000DO00000D0000000 /'O
0000LO0000000000000000000
0000000 L/OOOOOOOOO0O0oO000o0o
LD [/OOOODOOOOoo0ooooo
00000000000000000000000

June 2005

f CJ4axy [C45z=—42%

time

F3—82H DB | mmsmpss /

7 — /
5 5AvIEuy ok time
' L

time

time
02 00000000O0O0ODOO0OOOOOoOoo0on
Fig.2 Inserting dummy tasks with non-decreasing

frequency.

000010000000 20000000000
oooobooooooooooobooooonoooon
ooooooooooooooobooooonoooo
ooboooooooooooboooooobobooono 2
goobooooooooooooboooooooooo
goooobooooboooooooooooooon
oobood

5. 0O0O0OOoooo

00000000000000000000000
00000000000000 SWMFCOODOOOO
000000000000000000000000
000000000000000000000000
000000000000000000000
(1) 0OO0OO00
(2) 0OOODOODOOOO

(1)000000000000000000000
000([2, 20 MHzmsec 0000000000000
00000000000 00002MHzmsecd OO
00000000040MHzmsecd0OOD000000
000000000000000000000000
0000000000000000000

(2) 000000000 WCWLDO Worst Case
Work Load0 000 00000000000000



Vol. 46 No. 6

E

35000
223

—— dfE - GIEF —— - (]

—— IMH7 —o0-3MHz

25000 - - 5MH7 ——7MHz

—- 9MH7 —0-1IMHz

30000 1

20000 3

15000

10000

5000

0
0 10 20 30 40

03 J0000oooooooooooooooooooo
ooooooooooooo
Fig.3 The power consumption ratio in each assumed task
load. The task load is unknown. The frequency is
variable continuously or discretely with small step.
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step. The worst case task load is known.
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