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3.1 Problem Definition
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/I compute the finish time on every resources for a Gridlet(a job)
if (Res’s_ID == GL’s_Res_ID ) {
GL's _lenx numPE )
Res's _Total _ Job _Time _Units
} //'local resource ( no communication time )
else (Res’s_ID '=GL’s_Res_ID) {
if (ExecRes’s_BR <= GL’s_Res BR) {

GL's _len x numPE GL's _ file _ size x numPE ;

FT,=ST+

FToe g =ST + -

- Res's _Total _ Job _Time _Units Res's_BR

Yelse {

GL's _len x numPE GL's _ file _ size x numPE ;
FTR{ JobR = " —t T
Re ss _Total _ Job _ Time _ Units GL's_Res_BR

}
end if;
} // remote resource
end if;

/I compare the finish time of every resources’ to get a earliest finish time
/1 of the Gridlet
double earliest_FT = FT[0];
for (Res’s_ID =1; Res’s_ID <= Total_Resource.length ; Res’s_ID++) {
if (FT[Res’s_ID] < earliest FT ) {
earliest_FT = FT[Res’s_ID];
}
end if;

end for;
return (Si Py PPy, )

Bl 1 Proposed Algorithm
3.3 A Simple Example
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% 3 Resources’ Information in the Grid System

Res’s Machine’s MIPS/s Number Res’s BR
Name Name of aPE of PE Total
MIPS/s
Machine_1 2 6 59 5

5 Site_1 | Machine 2 9 5
§_ Machine_3 1 2
g Site 2 | Machine 1 3 9 27 8
S . Machine_1 6 7 102 3
§ Site 3 MViachine 2| 10 6

Site_ 4 | Machine_1 9 10 100 10

% 4 Information of Jobs Submitted by Users

User’s id | length file_size | output_size | numPE | Total length
Locality

Sitt 1 |0 |6 5 1 2 12

Site_2 1 |8 7 10 4 32

Site_3 2 3 3 8 7 21

Site_4 3 7 10 10 2 14

Site_1 4 13 9 10 6 18

Site_2 5 8 3 7 1 8

Site_3 6 |4 9 6 9 36

Site_4 7 19 1 1 4 36

% 5 Job Execution Process of the Algorithm Proposed in this Study

Comp- Comm- Exec- Res’s Res’s | Earliest
Time Time Time ST FT FT
o |RL 0.61 27 | 2761 0 | 2761 0.35
% R2 1.33 27 28.33 0 | 28.33
2 [R3 0.35 0 0.35 0| 035
© R4 0.36 27 | 27.36 0 | 27.36
~ |RL 0.36 7 7.36 0| 7.36 0.56
3 | R2 0.78 7 7.78 0| 778
2 [R3 0.21 0 0.21 0.35 | 056
© [Rra 0.21 7 7.1 0] 721
< |RL 0.31 0 0.31 0| 031 0.31
B [R2 0.67 10.8 | 1147 0 | 11.47
2 [R3 0.18 18 | 1818 0.56 | 18.74
© R4 0.18 10.8 | 10.98 0 | 10.98
~ |RL 0.54 56 6.14 031 | 6.45 1.19
% R2 1.19 0 1.19 0| 1.19
2 [R3 0.31 9.33 9.64 056 | 10.2
© [Ra 0.32 35 3.82 0| 38
- |RL 0.61 0.8 1.41 031 | 172 0.36
% R2 1.33 0.5 1.83 119 | 3.02
2 [R3 0.35 1.33 1.68 056 | 2.24
© R4 0.36 0 0.36 0| 036
o | RL 0.2 0 0.2 031 | 051 0.51
3 [R2 0.44 2 2.44 119 | 3.63
2 [R3 0.12 3.33 3.45 056 | 4.01
© [TRra 0.12 2 2.12 036 | 248
- LRL 0.24 4 4.24 051 | 4.75 05
3 | R2 0.52 0.74 1.26 119 | 245
2 [R3 0.14 0.2 0.34 0.56 0.9
© R4 0.14 0 0.14 036 | 05
o |RL 0.14 0.6 0.74 051 | 1.25 0.96
5 [ R2 0.3 0 0.3 119 | 1.49
2 [R3 0.08 1 1.08 056 | 1.64
© [Ra 0.08 0.38 0.46 05 | 096
4 Simulation Environment

GridSim simulation tool [11]2SimJava & A # #TB % @
> 0 I Javadz it 3 3 1T & 347 endiscrete-event simulation

package - © q\ua\é} SRSt A s T gER ¥
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5 Experimental Results
5.1 Experimental Arguments
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% ¢ MEET % & i+ &2 7“15 EY "'Tﬂi RHESP S NE - s o % 6
PAFEY 2 meta—computeriﬁz

# 6 & meta-computer+74&7 HPE#

Resource | WWG | Equal | 4Small_4Big | Power2_2
Name

Resource0 | 4 8 4 2
Resourcel | 10 8 4 4
Resource?2 | 2 8 4 8
Resource3 | 22 8 4 16
Resource4 | 16 8 12 2
Resource5 | 2 8 12 4
Resource6 | 4 8 12 8
Resource7 | 8 8 12 16
Total PE | 68 64 64 60
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Comp- Comm.- Comp- & Comm.-
Length 1400 14 1400
File_size 14 1400 1400
Output_size |1 1 1

5.2 Comparison Metrics

%85 A %Ay hw §87 I meta-computer & i@ o v’%

—\\

% 1 meta-computer

LJF-LS-Proposed~ f&initial job ordering

%, £
JEE ¢

’

Z_ average earliest finish time of lists of jobs ¥ & & % -

2 LJF-LS-MEET 'fr‘

processor allocation algorithms 7 % &
Comm- ~ & Comp-&-Comm- = #&initial job ordering » 14 F& 7
f2 B meta-computerst & * 7 ki & ;2 #7117 2_the average
earliest finish time of lists of jobs# % -

~ job scheduling 4=
» ¥ fe 1 Comp- ~

% 8 Collection of all Results with Different Algorithms on Four

Meta-computers
LJF-LS-MEET LJF-LS-Proposed
Comp—‘ Comm.- ‘ Comp- & Comm- | Comp- ‘ Comm.—‘ Comp- &
Comm-
g (& onWWG
10 578 22230 22576 756 28 3150
15 1221 58119 58721 1120 51 4783
20 2080 | 114860 115627 1472 65 6135
25 | 3097 | 189337 189960 1838 86 7757
30 | 4684 | 306030 305464 2205 102 9305
g (b) on Equal
10 700 27354 27784 697 6 925
15 | 1512 76039 76756 1032 9 1393
20 2611 | 160193 164415 1358 13 1801
25 4222 | 283768 283812 1695 17 2257
30 | 5587 | 382809 385226 2032 22 2753
s | () on4small_4Big
10 495 16612 16986 735 12 1486
15 | 1047 44070 44785 1092 20 2223
20 | 1972 96073 96536 1434 30 2887
25 | 3220 | 186593 187893 1786 37 3595
30 | 4269 | 261543 262549 1786 47 4396
g (d) on Power2_2
10 376 13566 13808 800 14 1836
15 817 36677 36920 1185 23 2702
20 | 1499 81401 82160 1559 33 3592
25 2532 | 153673 155221 1941 42 4367
30 3450 | 220724 222083 2327 51 5232
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B8] 3 Comparison of LJF Computation-intensive Jobs
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5.3 Influence Factors
e s N 3 EE ¢ s & FZone initial job
ordering strategies(LJF) ~ one job scheduling algorithm(LS) -
two processor allocation algorithms(MEET, proposed in this
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