4336 6 M H 2 % 4R Vol. 33, No. 6
2007 £ 6 ACTA AUTOMATICA SINICA June, 2007

SHIE TR TR T SR
ROLT o IR HER

i B R T M TIERICERNMT S E L (Relaxation labeling based task scheduling, RLBTS), #1155 Wi 2
SR EEIR (AR FRAS VIS B8 ) AR B IS BE AN L. RASAR IC L T AR B R R LY R A, A% AR 45 B ARS8 4 D
T A% AR JE & R e @ R . KPR AR R A ROOC R, T LW HEBR AN AR DG R 28, s g /NS R ). X B E e
JB T AT B3 AT BT SR SRFHAEAR T SR 1), S50 25 SRR W NS 08 A R S5 SR AR AR 5 AT 55 FHId A5 B 4R AT 45, RLBTS A%k
h AT R

KR TS EE, MAsbAridik, R E

hESES TP393.01

Relaxation Labeling Based Task Scheduling in Heterogeneous Environments

DU Xiao-Li"?  WANG Jun-Li%»?  JIANG Chang-Jun®?

Abstract On the base of relaxation labeling, an algorithm of task scheduling in heterogeneous computing environments
is presented. This new method maps data-processing tasks onto heterogeneous resources (i.e., processors and links of
various capacities), and takes both computing requirement and communication needs into account. Relaxation labeling
can handle a broad range of constraints and its key idea is that the label of a node is typically influenced by the features
of the node’s neighborhood in the graph. According to neighborhood restrictions, it can gradually get rid of uncorrelated
factors and rapidly shrink the searching space. Experimental results show that it performs very well for applications that
have high computing and communication requirements or communication-intensive requirements.
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Table 1 The initial confidence level of Fig. 1 and Fig. 2

M, M, M, M3 My Ms Ms

To 0.12 0.00 0.22 0.00 0.66 0.00 0.00
Ty 0.00 0.00 0.00 1.00 0.00 0.00 0.00
T, 0.00 0.36 0.36 0.00 0.00 0.00 0.28
Ts 0.13 0.25 0.25 0.00 0.00 0.37 0.00
Ty 0.00 0.00 0.00 0.57 0.00 0.43 0.00
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Table 3 The results of Fig. 1

My M, M, M3 My Ms M
To 0257 0.00 0.02 0.00 0.73 0.00 0.00
T 0.00 0.00 0.000 1.00 0.00 0.00 0.00
T 0.00 0.50 T 0.00 0.00 0.00 0.00 0.50
T3 0.12 0.55 7 0.01 0.00 0.00 0.32 0.00
Ty 0.00 0.00 0.00 034 0.00 0.667 0.00
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Table 2 Parameters of task graph and resource graph
Vi WREH R L R T E RR
mxNd_weiTA I INGE
Task graph mnNd_weiTA W R T RBCEEK | S AMBUE 2 [RIBERLA A
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mnEd_weiTA BN B AR S MR Z [AIBERL A AR
deepth MRIVRBE
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Vo AR H
mxNd_weiRE 19 R 5 KA
Resource mnNd_weiRE AR RN 1 RUIBUE A X AN 45— AN BEH L
graph mxEd_weiRE Ul PPN
mnEd_weiRE IR R S R N I A 2 [ A3 — A B
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Table 4 Test data

Task Graph Resource Graph
Vi {5,10,15,30,50}'  type.RE  arbitrary-connected
mxNd_weiTA 100 V, {7,9,15, 37,20}

mnNd_weiTA 10 mxNd_weiRE 200
mxEd_weiTA 10 mnNd_weiRE 50
mnEd_weiTA 1 mxEd_weiRE 50
mxOut_Deg [3,10)% mnEd_weiRE 5

deepth [3,10] A [0,1]

) [0,1]

mxOut_Deg [3,10]

b FROR TSR P R 2 2RISR [a,b] DX A —AMEL.

?Eﬂ]lﬂ mAEo %
=

= 12
_5 10
S8
% 6
4
2
0
(5,7 (10,9 (15,15) (30,37)  (50,20)
SR
5 RLBTS F=EMgs £t
Fig.5 RLBTS' results analysis
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Table 5 Results of a1 and oo
CCR a s
0.90 < CCR < 1.10 0.50 0.50
0.60 < CCR < 0.90 0.60 0.40
0.10 < CCR < 0.60 0.70 0.30
0.09 < CCR < 0.10 0.90 0.10
CCR < 0.09 0.99 0.01
1.10 < CCR < 1.50 0.40 0.60
1.50 < CCR < 2.00 0.30 0.70
2.00 < CCR < 10.00 0.10 0.90
10.00 < CCR 0.01 0.99
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Fig.6 The runtime comparisons between exhausted

algorithm and RLBTS in first group of tests
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Fig.7 The runtime comparisons between exhausted

algorithm and RLBTS in second group of tests
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Fig.8 The runtime comparisons between exhausted

algorithm and RLBTS in third group of tests
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Fig.9 The runtime comparisons between exhausted

algorithm and RLBTS in fourth group of tests
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