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ABSTRACT

In a system that supports imprecise computations, every time-critical task is structured in such a way
that it can be logically decomposed into two subtasks: a mandatory subtask and an optional subtask. In
the imprecise computations, the on-line scheduling problems not only to improve schedulability for the
mandatory subtasks but to minimize total error for the optional subtasks have been proposed recently.
The NORA(No Off-line tasks and on-line tasks Ready upon Arrival) algorithm can find a schedule with
the minimum total error for a task system consisting solely of on-line tasks that are ready upon arrival.
To improve the schedulability of the NORA algorithm, The DOT(Deferred Optional Tasks) and the
DOP(Deferable Optional Part) algorithms delay the optional subtasks of the earliest deadline tasks
keeping the total error minimized. However, the algorithms were designed only for preemtable on-line
imprecise tasks and couldn’t be applied for nonpreemtable tasks. So, the DOTMD(Delay Optional Tasks
Meeting its Deadine) and the DOTMP(Delay Optional Tasks as Many as Possible) algorithms are
proposed for scheduling the nonpreemtable imprecise on-line tasks to improve the schedulability by
defering the optional subtasks also. But, the effects of the defering degree for the optional subtasks on
the schedulability and the total error haven’t been known yet specifically until now. Therefore, in this
paper, the effects of the defering degree not only for the preemtable but for the nonpreemtable optional
subtasks on the schedulability and the total error are analyzed and compared respectively by simulation
study.
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Table 2. The number of schedulable task sets (number/100)
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Table 4. Effect on defering degree of the optional tasks (%)

& 443 LRk

2 ) DOT DOT

2 | svF| No | A9 pppd DOT| MD 3 DOT | WP
DOP| RA | & ¢ MD | X { MP | A4

A= ' L) L)

B )

aa (00| o | 1 0 ¢8| B¢ ges| 90

EL A A [ 2 A T AA

e :

T ossl 037 2L J o2t o2s| %214 gsg| BT

7 | Bt O B b SR I

A [

= 1.2 [ 28.3 29

83.2 82 70.88 99.1 99.8

R =7} J =7} =7}
542 &

HT B0, AT AAL A-Y g3 2
EYA FMC ALFZ2ALS FZA7|HAM A3
Baadss AQNLSEA A4 g2ras9 &
As7tede Eolaad dte dAFEo FdHo
SITH8-9]. 2y, A8 23 ES AAA A
HH dddor AUy grasY TR F
ZbetAl Aok Ed, A2E AREA [7-9]¢] AT
Sl FMC Al%z7o] &= 2 Halz 289
T 9o} ol FMC Azl AfFa vdA
g Had 2AEHd HEE B AN 2A
o] oA HAY. 1A Aot [10-11]

& AFENME I g2rIEY 2AENE
FN7) et dEA glaagse Ad
gor. add, A7 d7H8-11]
59 AAo]

ol

o
o>

fo 1 o r
tlo
X oo

fu)
[

£ T - N
N
off
oX
tlo
9,
rr
=
=2
2
e
2
=
[
xS,
rt

fo X

& 1o o mn & oox mi
it
o|N
N
>

oo [

off I
oX,
i)
of)i

N
=
[>
[
to
o U =
kS
Ir S
I% rlr

ol

=
= o M pu oy

rlr
—
A‘—'ﬂ
a2
o
il
i
ol
N
82
pacs
&
2°
=2

1

N

~

w
1



to

N > o fo o e o
2 to du to @ & Hu
rr 2
o [
¥ o ofE
rr

|o
=

Mo ro w2 2 & N

&3

olN
N
-
ol
-
)

SOl
o2
e o

)

Journal of Knowledge Information Technology and Systems(JKITS), Vol. 12, No. 2, pp. 267-275, April 2017

&5

-
=2
=

ol
ol

ol

(il
B L < et
[0 oft ¥ 1 ol qfo

)
N
—_

N
fu N My e
>

>

ot

[
o 1 ox
o oot

Y

do

=
[>
Hu

oX,
&
el
o
—
(=]
=)
o2k
o5
|o
i

[>
)
N ot

W’
mN [~ -
X W
ol 1

es
—
o
R
rg
32
f=d
=
[

(2
o
_|_"

=3

>
2

in}
<
1<)
P
Y

[>

S
TN
N

>~ o\r
ox

o

o
e
O
N
.
(=]
(=)
ol
~
=

, 9.

F957}

ot
o
i)

e ¥

=
=
il

st
=

B
8
frt
2
2

2

2{_1‘
o
M
i
XN
2 of
oo Hu i Y

e
ko
N

Mo = fo

frt
"
o
QL

p
rir 4
=
b

=
i)
N
o
N
o
4
ot
ox
off rlr
o

2
Y
o
o

References

(1]

S. K. Baruah, and M. E. Hickey, Competitive
on-line scheduling of imprecise computations,
IEEE Transactions on Computers, Vol. 47,
pp. 1027-1032, 1998.

J. Y. Chung, W. K. Shih, J. W. S. Liu, and
D. W. Gillies, Scheduling

computations  to total

imprecise
minimize error,
Microprocessing and Microprogramming, Vol.
27, pp. 767-774, 1989.

J. W. S. Liu, W. K. Shih, K. J. Lin, R.
and J. Y.
computations,  1EEE

Real-Time Systems, pp. 83-94, 1994.

Bettati, Chung, Imprecise

Special  Issue on

- 274

(4]

]

[10]

W. K. Shih, C. R. Lee, and C. H. Tang, 4
fast

computations

algorithm  for  scheduling imprecise

with  timing  constraints to
minimize weighted error, in Proceedings of
the 21% IEEE Real-Time Systems Symposium,
pp. 305-310, 2000.

W. K. Shih and J. W. S. Liu, Algorithms for
scheduling imprecise computations with timing
constraints to minimize maximum error, IEEE
Transactions Vol.
466-471, 1995.

W. K. Shih, J. W. S. Liu, and J. Y. Chung,

Fast

on Computers, 44, pp.

algorithms  for scheduling imprecise

computaions, SIAM Journal on Computing,
Vol. 20, pp. 537-552, 1991.

W. K. Shih, and J. W. S. Liu, On-line
algorithms for
computations, SIAM Journal on Computing,
Vol. 25, No. 5, pp. 1105-1121, 1996.

J. M. Chen, W. C. Lu, W. K. Shih, and M.

scheduling imprecise

C. Tang, [Imprecise computations  with
deferred  optional  tasks,  Journal of
Information Science and Engineering, Vol.

25, pp. 185-200, 20009.
H. P. Choi, and Y. S. Kim, An EDF based

real-time  scheduling algorithm for imprecise
computation, Korea  Information Processing
Society(A), Vol. 18-A, No. 4, pp. 143-148,
2011.

G. H. Song, and K. H. Jeon, 4 study on the
defering method of the optional tasks,
Journal of  The Korea Knowledge
Information = Technology  Society(JKKITS),
Vol. 9, No. 1, pp. 22~29, 2014.

G. H. Song, A4 study on new defering
method for optional tasks to improve
schedulability, Journal of The Korea
Knowledge Information Technology



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 12, No. 2, pp. 267-275, April 2017

Society(JKKITS), Vol. 10, No. 3, pp.
337~346, 2015.

[12] G. H. Song, An on-line algorithm to search
minimum total error for imprecise real-time
tasks with 0/1 constraint, Journal of Korea
Multimedia Society, Vol. 8, No. 12, pp.
1589-1596, 2005.

[13] G. H. Song, An efficient algorithm to
minimize total error of the imprecise real
time tasks with 0/1 constraint, Journal of
Korea Computer Industry Education Society,
Vol. 7, No. 4, pp. 309-320, 2006.

[14] G. H. Song, Scheduling algorithm to
minimize total error for imprecise on-line
tasks, Journal of Korea Multimedia Society,
Vol. 10, No. 12, pp. 1741-1751, 2007.

[15] G. H. Song, An improved online algorithm
to minimize total error of the  imprecise
tasks with 0/1 constraint, Journal of Korean
Institute of Information  Scientists and
Engineers, Vol. 34, No. 10, pp. 493-501,
2007.

A Nz"dA HAY FFE AEFdE 2AES
BA% 4 . DOT(Deferred Optional Tasks)9H
DOP(Deferable Optional Part) ¢1eZe Z07ES
HLE FASHA W77 WmE HEA grass
AAANZT  JU, o] ¢uEFELS U HHF
_A S|

Holon HAHAY g9 2AEEENE HEE
4 ¢tk 1A, DOTMD(Delay Optional Tasks
Meeting its Deadine)$} DOTMP(Delay Optional Tasks
as Many as Possible) &1 g]&Eo] Adz ABE 2
5 AGNA HAAE 7S 2l B2aE9Y
2AEVSR S FRANA) et AAH T 1
U AF7HA, olgd AEA ABH a5 A9 A
7t 2AETS AT TR MA e S0 FAHA
o2 AR Gtk TEM, B =RoMe AA
g Be ozt vAAEY el AHE 250049
7t 2AEVe R 2R HAE FFE

< Fakel 7 7 EA et Hlaskginh

38 289 2AFEHAA A9F
HxaE9 AIAAE wE &7

719
B YR
8 o

$4Y ANEE AUk Aol SoiA, RE
Azl F8A BaaE B4 Augaas dd
A Anesag =940 $UE 4 At o9
2HY ANE QoiA, B5H Hrgaage 2
FhsAE YA A9E Hesase Fo
58 gt edd 2A%9 EAS0 A2

A¢reo] gkth. NORANo Off-line tasks and on-line
tasks Ready upon Arrival) ¢3gl&L =23 A d|
Agznrt He el gAaEzd FAHE ga

2 =i gdRdgstne 20168ds d&d
[e)

Gi Hyeon Song received the
bachelor's degree and M.S.
degree in the Department of
Computer Sciences and
Statistics from the Chungnam
National University in 1985

and 1987 respectively. He received the Ph.D.

degree in the Department of Computer
Engineering from Ajou University in 1999. He
has been a professor in the Department of
Management Information System at Daejeon
Health Institute of Technology since 1990. His
current research interests include real-time
scheduling, embedded system, radar tracking.
He is a member of the KKITS.

E-mail address: ghsong@hit.ac.kr

- 275 -





