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(1) Pruning function
Pruning A:
when reach Layer(1) then

if Path(j) had been searched when search
Layer(1) to Layer(i—1) then
Cut Path(j) and its children

return false
else return true
end if
Pruning B:
when reach Path(j) in Layer(?) then
if ('T;>"1) then
Cut Path(j) and its children
return false
else return true

end if
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when reach Path(j) in Layer(i) then
if (M; « W;>W,) then
Cut Path(j) and its children
return false
else return true
end if
Pruning D:.
when reach Path(j) in Layer(i) then
if Ccost >= best cost) then
Cut Path(j) and its children
return false
else return true
end if
(2) Traversal algorithm
Backtrack(int 1) :
if reach leaf node (i>>mn) then
if cost<<best cost then
store this full path to best[ Jas best schedule path
best cost= cost
end if
Search next path
end if
if reach middle node then
Get the max T of this path
if Pruning A, Pruning B, Pruning C, Pruning D all
return true then
T=max T
W=W+W,
cost= costt M; W; +(T—old best T)
Backtrack(i+-1)
end if
end if
(3) Output algorithm
for each TASK; do
{
schedule TASK; to best; CPU
}

3 BLILSEAE b

TEAEGER n)2 m MR Z R m" 5%
AR AR AR RIS  RR R A
AT AT B B A s BB ZE O T . T A
SRR AL BB R m X (m— 1) X (m—
2) X(m—3) X o+ X (m— n+ 1) KHE, B RE
BNTEET ml. AT AL TG k.

RS A N DLZS 2 I [A] 52 A B BB pR
A MBS OG) . 3k %L B.C.D 1)

AN VR B I [ 75 S5 B F0 19 B0 T AR B3 8 I 1) &2
BESg OCn? ) s B R8 38— Z% i A FL A% (9 40 40 0 4
SR B B TRy
On’) =00 +2+34+n—1+
Om—1+m—2+m—3+ -+
m— n) + O(n) (6)
Hrr O 42434+ n—1) IR R E ALY
PR AL IR &2 2, OCm — 1+ m—2+ m—3+
e m— ) s B R AL B, C. D 5Y fi A A iy it
] 52 2% B, OCo) il Iy 9 4% 1) TR 4% 6 A2 4 I T
BB O AR I 1 s, 7 B R A R OR
H B PR A B s AS S H A R 2 3R B A
R A LR BT AR AL B, C. D 573 kL
K H TR

n-1 RS

Bl mEFATHNERER

Fig.1 The search path under the best condition
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Tab.1 Task execution time on different CPUs

i 1] /s
1£5%5
CPUl CPU2 CPU3 CPU4 CPU5 CPUS6
Taskl 5 2 4 1 8 6
Task2 13 3 6 7 2 9
Task3 8 3 4 7 11 9
Task4 5 9 15 2 1 6
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Tab. 2 Task execution cost on different CPUs

B
%
CpPUl1 CPU2 CPU3 CPU4 CPU5 CPU6
Taskl 13 26 6 30 17 1
Task2 7 9 23 35 27 11
Task3 8 10 12 2 24 6
Task4 33 7 11 5 19 31
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Tab.3 Weights of different users

AUE
il
Taskl Task2 Task3 Task4
Userl 2 1 4 3
User2 1 1 1 1
User3 1/2 1 1/4 1/3
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Tab. 4  Scheduling results of algorithms with

different user requests
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Userl CPU3 CPU6 CPU4 CPU2 9 26
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Task scheduling based on cost-time optimization

of pruning strategy in economic grid

HUANG Fei-xue™',

JIANG Xin-na*, LI

Zhi-jie’, HOU Tie-shan'

(1. Department of Economics, Dalian University of Technology, Dalian 116024, China;

2. School of Software, Dalian University of Technology, Dalian 116024, China;

3. School of Computer Science and Engineering, Dalian Nationalities University, Dalian 116600, China )

Abstract: Grid task scheduling is very complex issue due to the heterogeneity and distributed nature

of economic grid environment. To solve independent tasks scheduling under user quality of service

economic demand preference, a scenario selection algorithm for task scheduling is proposed. The task

scheduling scenarios are formulated as n-level and mrary tree. Then, the scenario selection for task

scheduling is translated into a traversal problem of tree. Next, invalid path searching is avoided using

pruning method. Finally, a simulative example is also provided to analyze the characteristics of the

algorithm. The results show that this algorithm can allocate tasks to appropriate CPU resources based

on the user's requirement of deadline and budget constraint, and it has a low space complexity and a

tolerable time complexity, which outperforms the conventional scheduling algorithm. The conclusions

indicate that it is a feasible task scheduling algorithm.

Key words: cost constraint; task scheduling; pruning; deadline; grid computing



