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Abstract:
gent optimization algorithms to approximate the optimal solution ( for example ant colony optimization) . Moreover, Quality of Ser-

Task scheduling problem in grid is NP-hard, and it is difficult to attain an optimal solution, so we can use intelli-

vice(QoS)is also an important factor in determining the performance of grid. Task scheduling needs to satisfy user’s QoS require-
ments. In this paper, we propose a novel Multiple QoS Dimensions (QIACO) algorithm for Grid Task Scheduling which is based on
modified ant colony optimization algorithm and focuses on the task with QoS dimensions. The QIACO strategy use the ant colony
algorithm to solve the task scheduling problem of grid, specifying 5 kinds of QoS dimensions and transforming the QoS to utility,
and ultimately, representing the model of task scheduling with multiple QoS dimensions. At the same time, we improve many aspects
of the ant colony algorithm, such as the search strategy , decision rule, pheromone update strategy of ant colony optimization, in order

to maximize the user’s satisfaction. QIACO shows a significant improvement in both makespan and total utility according to the the-

oretical analysis and simulation.
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1: Initialize a, 3, et, 0, Q, g9, NC-max
2:while NC < NC-max do

initialize Tabu

for all tasks in meta-task T,¢,€ T

end while
compute U, T

for all ants in ANT, ant;, & ANT
Compute U;
select the next task ¢; through pseudorandom proportional
assign the machine M(j) of the task maximum utility to the task ;
update Tabu,add the task ¢; into Tabu
update the local pheromone z;
end for

end for

local search

set the best utility U _ best of the cycle as the jumping-off of the next cycle

update the global pheromone only for the best route

AL B TR BRI R B4 2R B (local search) ;
HOHE TR B R, R T R RELR
SE4 R
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Min-Min 55 3 fify [5) 255 90 6 18 B 530 3 40 L AT L3R A%
BARB RO AR SO AR B 5 B QoS 14
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1:for each task #;€ T (in an arbitrary order)

2: for each machines mje M (in a fixed arbitrary order)

3: compute each utility
d,

U;= 2 wag( q") x p;
=

4: endfor

5:endfor

6: repeat

7: for each task in T find the maximum utility and the machine that
obtains it

8: find the task ¢; with the maximum utility

9: assign task ¢; to the machine m; that gives the maximum utility

10: remove task ¢, from T'

11: update Uj; for all tasks

12: until all tasks in T are mapped
K2 MY Min-Min 532
5.1 HEESURSHILE
[F)5F5 3 #0702 QoS 2y T AR AT: 55 ] FEAST RS B, AR
SEEGERL T 5 4k QoS 2R
B8] 383 d, = (6 x eic;) + a; 5, 0; Hi1,2,3,

LPHIBBLEC, o 15 BRI Ry o= {!

JACRAEPAT IR Z AT 58, d; = 1, B0 d; = 0.

RISEME - B 15 IO 3 A5 2 280 AR 23 Ay g B (57 - [i]
0.0005 ~ 0.0015, BEHLIEHL.

BRE R A4 NFEY, poor(1),low(2), medium(3),
high(4).

KRS EIRBE AT M = 10 BHLER LA V=3 4R
A AN [6] ) RRCAS B 1 1 BEAS AH [, B AP A B[] A ]
)ﬂXﬂ'izmzfgﬂgﬁﬁ(preference)Klﬁl ,ET(V,,,) = random

x ET(V,), random } 50% ~ 90% =[] — ™ FEALEL. H
racB R T 55 ¢ XFRRAS o, B9 ET, rip = OCHI 7
BAmET), Tyl = g X UR(0,1), UR(0,1)=—"EXI[E] [0,
ML LEREE s il I i

RFER AR SR R = A5 5(1,2,3),
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FPRATHFE] ETC 0, {5 A Shoukat AL 25 A 32 H i i
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R 1 QACOFA QIACO BHIZE

SR ZHE ZHEF | SHUE
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Ant(QACO) (55550 Q 10
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a 1 3 0.1
8 2
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