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Abstract

In order to high-performance data processing, effective resource selection is needed since grid
resources are composed of heterogeneous networks and OS systems in the grid environment. In this
paper, we classify grid resources with data properties and user requirements for resource selection
using a decision tree method. Our resource selection method can provide suitable resource selection
methodology using classification with a decision tree to grid users. This paper evaluates our grid
system performance with throughput, utilization, job loss, and average of turn-around time and
shows experiment results of our resource selection model in comparison with those of existing
resource selection models such as Condor-G and Nimrod-G. These experiment results showed that

our resource selection model provides a vision of efficient grid resource selection methodology.
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Function decision_tree{example_set, Properties(Attribute))
Begin
if alt entries in example_set are in the same class
then return a leaf node labeled with that class
else if Proparties is emply
then return leal node labeled with disjunciion of ab classes
eise begin
select a property, P, to text on and make it root of current tree;
delete P from properties;
for pach value, V, of B,
begin
create a branch of the tree labeled with V
tet partitior: be elements of example_set with V for property P:
cal induce_tree{partition, properfies), atlach result to branch V

enit;
snd;
End,
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Table 1. Classification of Grid Resource

e M Size - P
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1.7 Ghz 384 MByte 120 GByte
2.0 Ghz 512 MByte 80 GByte
2.2 Ghz 512 MByte 80 GByte
2.4 Ghz 512 MByte 120 GByte
2.6 Ghz 1 GByte 120 GByte
2.8 Ghz 1 GByte 60 GByte
3.0 Ghz 2 GByte 250 GByte

28 25 (Resource Selection Module) 248 718
A 84 dAAE £ A A HB 2EL @4 AL 7Fs
& 5 29 E B2E FEHE A4t} O o AlgdE B
Bo] AME AU sl A43hd A AE gL &T
A1) dA JAE 1dle “FElolA Busy Jel2 WA o
E AREARE AdE & £ A ke 9% s, R AR
ZolE Aol A AE 4aF T 45 vk =549 S
A BE(Coordinator Module) 25¢] s A FHE 4
wol e AE ghg Idle AEIR WAske 48& Pt

32 dlolef &4 ZE(Data Analysis Module)

Holel 4 2E(Data Analysis Module)2 AFEAI<]
Il A AR 9 dARE Aol dlolHel BAou
AR o AVRRE FETT o] BES YAEY Efe
&2 93 viole 54 2 AR 8 FARIE 2o wlet A
& 7hse AAES S dolH Al FelE ARt B =8
NAE AR Hlole 543 a7 Al HEE RealTime,
DataSize, Distributed, Cost, Deadline £42.2 Jehj
Atk $4E &olshA 1 S8l 2E diolEHE 3R #58
s B0l AMEE dlole] Ao} ol i 29 )

F 201 Ade] £MHE(Seq) S AT 2E HolHE
19014 9 Alele] AR 718HD 9o MW o 4
o] BEAg skl wddvie A& Hddt A& S
RealTime AR&ARe] tiofel 7} A7 wlolE] QA& vie}

T HoE 9o 7hE Ftolw ME tioje] Azlg g7t

t}. Distributedi AR&Ae] Hlo|E7} ¥akxz] 3ol &of
& Ro|X & Jehln], DataSizes g & tiojgle] A7&
veRdt), Coste AHEAE T1El= AME AREE] glolA]
AR & F o dike A5 Jehliy 2 PEFE ool
258 AL Ueldth Deadline® AHEA7} 849 do]E]
A ER AT 4ATEE vehdch

E 2. cole EMT @A mE Xp2ldetof of
Table 2. Examples for Resource Selection with data
properties and user requirements

Sl g HolH Ao A 19 55& BA]
A8l C4.5 dxelEE o83 AEA EE AT
A2y E2lE W] el $HRCE Y w=
(Root Node)7} Sl £43& Zolo} gt} o2 sl 7 &4
9 dezslg Al FBolE(Information Gain) #°]
7V 2 4% dgEol slug, fele 2 (D8)=RH
dole}  ERo)l " sl HEF(Expected
Information) & AXETE 100782 AE dolElE ER/sle
ol 283 7|t AEZS £ (5)) A} 9l 3.242¢) 2}

1y
AE

I(5;,8y-r510) = 1(16,7,9,9,8,9,5,9,12,16) -+ (5)
=3.242

theez 7+ £A9 dEZAE A dF £
RealTime £4¢ AEZIZ A7) daire 229 o
olele] Reallime 44 gl ol FHA(G~Cio) et
Bl XS golof gtk 7 BXo) i i) HHZFE A
asted =4 (6)(8)9] 2 HES 4 F U

For Real Time < 5 e (B)
S1 =16, 0,855, = 0 J(8y,00r850;) = 2.253

For Real Time = 5

S19 = 0oy 8,99 = 16 1(8190-2809) = 2.228

2 0g F4 (2)(8) °l83k] AFEe] RealTime &
& #Hshed 275 71
o FEFE A ()] 2l



AAER Eg 7I¥E ol&d av= Ad

rx
i85
>
I

i)
w

2.249} 2},
E(Real Time) e (7
49 51
= 100 ](5117 0 5]01) + m](su, s 51().2)

=1.10397 +1.13628 = 2.24

T4 (4)(81F ol&sld 4 (7)9 A
RealTime 0.2 #3€ 749 JE 0|59 42 (8)¢] A7
1.002% +& <+ it

Guin(Real Time) = I(s,,85,...,5,,) — E(A) -+ (8)
=3.242-2.24=1.002

T4 (5)oAM 2] (8)71A] ARt 9 st SdskA o
& &4l i HE o]5& A Gain(DataSize)
0.992, Gain(Distributed) = 0.884, Gain(Cost)
0.956, Gain(Deadline) = 0.884% 9& 4 itk o5 &
P B HR o)5S RealTime©] 2.2
RealTime < ZAF 422 A&3tt & RealTime ©)gt
€ HolE9 2L FE ==(Root Node)7} Aol Ha
7RISl 47e] &4 gEel dald AxEn. 4.5 daa
F9)2 AAF oz s 7t A& Y 37 o) B

9o} S3g E2E WE & Ao,

1l

7HlE &4o

=

RealTime
e d
>5 T <=8

DataSize § DataSize
>?," <=5 5 s
1 f 1
{Dismbused} 1 Cost | [ Distributed § | Distrbutod |
»5 g =B

»5 I<z5 >5 l <=5 o5 | <=5

T8 3. RMES st oAy ER| 72X
Fig. 3. Structure of Decision Tree for Resource Selection

T8 3ofA sMo B FAR wuE B dad 9 v
(Leaf Node) 5 VERH ¢t wx A thlle] RE el
2 A £ W) A E A SR8 vERI: RS
T BN B &4 ol &8he 20E Yl gitk

33 AtME 2 &(Resource Selection Module)

A8 & (Resource Selection Module)& wol€
M ZEREY a2i= ARl ARl AME 2 wialA]e}
A #Ao] &rE HolHE A o] REL o &
A REERE 22E AL AN A WA E dgtod 2
9 AE Zgd7 M A A ARG $Etm, A
AE HEo] ALY TE QY fAEE G

ALY BEL BAYE a3z AR doleeh A9l
AE REZHE £ A 7 FE AHLE F 100 49
B dlole] Ao g BREY 758 17 39 9Ady El
E ol 83l ME 2 A vl g dEsle
Ad BEEZ AL oF Fof, ofw| ARl dlelEst
RealTime = 9, DataSize = 8, Distributed = 3, Cost
=7, DeadLine = 8 °lzke $4 && 7 vkz 7Hy
izt 1 39 JAEA EENE FE kno] HAF £4
RealTimeo] 55t & gl 9olB2 &5 A =E(Left
Child Node)$! DataSizeZ ¢|%3t1 o] 9A] 55t} & 8
9] o=z F& A2 =491 Distributed® ©]F3t} o}
2 4o = 2o iyoR EfE g5l Tl k=
o Z=gahd of tojEo] ARe A Hele Ggolx, ©f
Fejol i g AdeE A}

AeE AL 84 g LS 7HE A BEZoA A9
ot3 AA AHEAR] HlolHE AHelslr] 3] A FE 2E
7} A28 (Coordinator Module) 2 Hilit},

pry

34 A ZE(Coordinator Module)

7 BEd ALY RESHY Y 2 AdEe &
AZHY & B RE2H g 84 2 89 7155 Al
T3} A BE2 MY LB Ui s 2L 9%

2 HES AFTL 2 =M AMeHe
2AER 7THE Ad3 Ao} 22 Adg Bl
Round-robin(RR) "4, defe] $Adiz Eulghe
Random(RA) HH, #pge] AHAHE S48l w2 254
= 7 AfelA] @338t Reliability-Measurement
System(RM) (11]e]c},

A e 29 A/t 95d AYEERH 2
e Hgele] g st aels ARgald A Higeh=
A Fc} o] W Busy HHAY Aol it A& ThAl
Idle el 2 WA HalA o A 555 A B

£ A5

L%
[o}
3
4

=iy

o ol
N



6 HE AFE RS e SoEE(2008. 1))

Iv. Al

ok
0

| E3}

J:l

HI

el oA bEA Bl 7P 018 El= AgAE Al
®  (RSSUDT: Resource Selection System Using
Decision Tree) o} A e 43 2 42 A8 9
3l DEVS-JAVA(12]) 7]ite] Algdlo]d i 783t 7]
Z 2)= A9 Al2ER] Condor-G 2 Nimrod-Go} H]
WEAT. 7} 2= AR A5l 2 gl AR 8
ARG3L dlolg] S whel o] QMY 2REE o] 83l
10709} A& gl 2 ohg fele @41 993 RR,
RA, RM#} 22 ekt A28 7S o] 831 g€ 10
e 2pdolA A& o e Zzte] A Aalg, A
288, A4 &2 % 2o B4 AE ARk SAsia
41 o[AMEH Ez2| 7|Hs o[8% 12|= At

B A|AE2] AlZ2o[M

Grid Resource #1

- , ]
: Grid User Selector
E data_out|: i request_in i
S resource_req - |

selected outr /| i5p in job_out
resource_in H e

/
Resource DB 5 i
resource_out| | selected in %

[
4 job_in job_out f—
L ;

Grid Resource #2

Analyzer
data_in
request_out

.}

Coordinator ;{,/
/

source_req - Job_outl  Grid Resource #10

TN s B 1
SO0

Istatus_in result_in PN .
status_out - job_in job_out
: ! i

T2 4. DEVSJAVA-based 7[2tel RSSUDT AlEefiolM =&l
Fig. 4. DEVSJAVA-based RSSUDT Simulation Model

4% H7HE A3 EE oarEA El s aeje A
g A|awle] AlEdgold Bde TR 49 Zo| 5714 )
ATUESE ALY

18] 4904 Grid Usere 2= AHRIEA A2 E Hlo]
& 2o QU9 Alzmle] 933t} Analyzers 12
= AR ZM 83 WAAE Wl $eba, 100749 &
& doJel o2 AdH oAdd E HEE T3 gl
o, AMEA] HlolElr}t ofd £4& VeERleA] 84
Selector® EP@}, Selectors Analyzer2HE A AL
834 AR g E249 "ol E g 2ow Resource DB
AA 718 A EE oA vAAE Elln FEARIS He
Wwol, TRl Z S AEA EYE o)4dkd 10709
AQ-g At olw Qe A 558 Resource DB9
Coordinator®] Aol ¥t} Resource DBe 22l= %

Rl
q

739 M Aol tid HRE ARSI e dlo|elHo]2z2A
Selectord] 7H&AMY 94 diAlAld] SR @A AME Tt
53 TR B2S AL £9, Selector’t Bl HA)
AeE 2192 [dle AHIE Busy JHIZ 23] 78R
E2o)M A, Coordinator’} Bl &Y ¢a A4 &
2o daiMe o] 7 dEE AT Coordinators
RR, RA, RM 2A1E3) 719 & o]43ld Selector25E &
e Aelg AQsoA A Bl 2 s, A A
27t g2d ARE A 78S A FHR TE] 93
Resource DBl AggHt,

B AdoA shte] a2l A E(Grid Site)® CPU &
=, Wza A7), ga3a 4% 55 2392 A48€ 100040
9 MRS T v %S vRIE A-E FA
10712 o] Felag R} dlofele] £33 ARA
o] oAl o8 AEE 4 gle 24 3 19 2o
10070e] &5 dHlolel A& C4.5 due|FE o83
Analyzert 9AVA% Ez|E F2gth RSSUDTHAE
Selector7} ©] QA2 EZiz RE ANl 27A
deolg  EAd sl 1079 AdS dE
Condor-G AHE Aedel] glojx dshe A 248 4

A

A& AHslFh. Nimrod-GE W& dlolE A& 23}
2 & 29 Deadline £/4d°] ¥&(H) #o2 st of
g Ad" 298 Coordinator’} RR, RA, RM o2
2A2Y% T 9 AR Fekt AT ARE SR

1

A A AFAME Condor-G, Nimrod-G, RSSUDT
o ¢js) Helg US| RR, RA, RM 2AEY 7|WES
o3k 9] IR F A} A& FAATh ¥
5~7& Zt 2A%% 71 WE Condor-G, Nimrod-G,
RSSUDTY 24 HElge W3lE uJspiz ik
Condor-G&| A% RR, RA, RM 2AZY wWald] o] &4
B 7o) i A 22l 0.3326, 0.3331, 0.3827°]
3, Nimrod-Gel 2%+ 0.2994, 0.3012, 0.3151°]
om RSSUDTE 0.3661, 0.3633, 0.4203¢]91c}. A 714
2AZFE 71 BRo4 RSSUDT < Add AUES
ol g3l A& HEg Ayt b RdEY vwsi o
e A AEgd HYS & £ duk A9 HEege 9
N Azl 3 A ARRA orFe AdeE FAH
e AFE dM BE AYE sk Ao sl



AAZA Bl 7S o8¢ = ALY Alx" 7

& =N A Alzglo] Ho o UL A9e A
A

01 Hf- == B T

i Condor-G

0.05 - - - - - - - i R Nimrod-G
& UDTRSS

¢ 1000 20060 3000 4000 5000 6000 7000 8000 9000 10000
DEVS Time(sec)

12l 5. RR(Round-robin) 2AE2/o] &1 xalg
Fig. 5. Throughput of RR(Round-robin) Scheduling

2 04 o
i2
iEos - = - =
08+ — - - ~ -
025 - - - -
02 i - - - - - - - - -
015 - - - -
R Y S T T T o
005 - - - - - -Nimod-G
0 ) | —e—UDTRSS
0 1000 2000 00 4000 5000 €00 7000 N0 900 10000
e DEVS Time(sec) .
2 6. RA(Random) AAIEzle| Ale! Xzlg
Fig. 6. Throughput of RA(Random) Scheduling
320’45 - e S S
(o4l - -- = -
035 | A
PN B ST LA T
L Y i
0.2 + Ws’— - - - -— - - - - - - -
0.15 - - - - e e e -
R R —" A
005 H— -+ - - - e oo -+ - = Nimrod-G
o —e—UDTRSS

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
DEVS Time(sec)

22 7. RM(Reliability-Measurement) AAIE2le] zio1 xialg
Fig. 7. Throughput of RM(Relaibility-Measurement)
Scheduling

iz

T ¥ %82 Condor-G, Nimrod-G, RSSUDTS =}
€ 2453 3] A% Aol AY BLENE £
A (9)E o83t A 7Fsd 9714 ne & A9 )
¥, Ry& nine] 21, S7,2 ndA 2] AHalg 2
N, PTL 2 n¥iA Akde] 58] A7k vehis ST Al
&#o]d AlZHSimulation Time) < &Jw]&},

n

(YR, x8J,) % PT,

Wtilization (%) = x100{11) - (9)

a8 8~10& # 2AE 7I¥e W& Condor-G,
Nimrod-G, RSSUDTS] AH &-&-89 W3ls HajFq gl
o 7t 7S B9 4 4 9%°] RR, RA, RM 2AE9 7]
Hell 2 Condor-Goll &3] Hel® AL HF &LEL
66.546, 66.633, 76.5850132, Nimrod-GE 59.880,
60.264, 63.070°1%125 RSSUDTE 73.234, 72.660,
84.0939] A4 4B VIS AY FEE 94 B
2lg3 ol37A 2 RSSUDTA 8] Ae Aglo] =g
< IR E A ZE 2AEY AN e gAY
AlzElET B UL g HPed ol 1= A4S &
X0 2 AMITE A& € 4 Ytk RM 2AEY 71ES
183t A BEES ST A4 a7 103} 2o] 5000
olFREE ZE AU Al2rle] 219l E4Eo] gadt
& e, o] RM 2AEH 7o) 713 1 48
Ao g Fshe Woleg 5000 ol
P e A3 S 2 o] MYsty A% &
AE dolslr] MFelr}, S5 A4 Ad &85
R#} RAd HIgl & & 7=

to P

2

=X

ox

o

I ou

LIUNIN]
o)

rlo
;(_)‘
rir
s rLr rir

o]

Uullzanon(%)!
8 3
T
NV\‘T
¢ |
I I
[
‘
o i
N i
[
[
¢
1
[
i |
I
|
v
1 h
4
1
i
i
|

—e—UDTRSS |

DEVS Time(sec)!

7| 8. RR(Round-robin) 27E2lo] Xl 228
Fig. 8. Utilization of RR(Round-robin) Scheduling

®
S

o 4U‘ti‘|ization( %,
~
3

» T T T T T T e
« » « «Nimrod-G
~——a—UDTRSS

j
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
DEVS Time(sec)

2% 9. RA(Random) AAERIS] Xjel 22E
Fig. 9. Utilization of RA(Random) Scheduling




8  EE AFEBEREE #2008 1)

8 8

Utilization(%)

~

3
T
|

@
S

@
k=3
|
|

|
H
i
i
H

S
=3

w
=1
T
|
|

N
=3
|
|
|
|
|
i

B 7!'7 j— Condor-G :
- =i ===« «Nmrod-G

S
|

! —e—UDTRSS

o

1] 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
DEVS Time(sec)

32 10. RM(Reliability-Measurement) 2AE2e| Xjo EEE
Fig. 10. Utilization of RM(Relaibility-Measurement)
Scheduling

A W) 482 Condor-G, Nimrod-G, RSSUDT®] 2]
& g AAE 4 2ASY FYES o438k Ay T
B A5 SAHE A £49 2HE A% 4o}, 1
4 11~132 4 2AEY 7y wW& Condor-G,
Nimrod-G, RSSUDTY <£4® 2] A$E vehdd.
Condor-G= RR, RA, RM 2AE8 71HES 492 &
L3192 AS Z7F 1674, 1669, 1173709 2} £48 7]
231900 Nimrod-Ge 2= 2006, 1988, 184970¢] =}
g £48 71235t} RSSUDTY A4 v& F Alasginct
#As) Fo 1339, 1367, 797749 &Y £4& 7Sk
ol Agte Alxwle] Thargt Aol EAse 1El= ART
A Bot of ekgFod ARl Al ¥ # U=E o
v a8 E AlE AElsle] ael= Aele] A A5
T 22 s AA Mg 2y 42 A A 2 g,
AR S A7 v 8-S AAske 3R AFdde A

& F9e

1 8 2100 ,
9 I
HE=3 - H
19\18007 - = - === - - - = = -1
i i
T i
20— - ———— s —— e — o il I
e T :
[

600 - - v T Condor-G

300 F - — o == T - - - Nimrod-G

—e— UDTRSS

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
DEVS Time(sec);

T2 11. RR(Round-robin) AZIE2Ie| 2t &4
Fig. 11. Job Loss of RR(Round-robin) Scheduling

-« - . «Nimrod-G
—e—UDTRSS

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
DEVS Time(sec)|

12} 12. RA(Random) AAEZS| e &4
Fig. 12. Job Loss of RA(Random) Scheduling

2 2000 :
Condor-G

3
1800

8 ~ - - -Nimrod-G

= 1600 S- -

1400 ——— NN [
1200 | - - - R
1000 f- - - - =
800 |- - - - — - -
600 b - mmmm T
400 - ,,’,’,,w,’ = -
200 b g =

0

0 1000 2000 3000 4000 5000 6000 7000 8OO0 9000 10000
DEVS Time(sec)!

32| 13. RM(Reliability-Measurement) 2AEe] Zigd &4
Fig. 13. Job Loss of RM(Relaibility-Measurement)
Scheduling

wpRjet A¥e Condor-G, Nimrod-G, RSSUDTe) &
3 g AAEd 4 2AFY JHES o83 AY
9 AS 288 gAY M) Mg 2] AT A
ot} g A A2 A)zke a3 F]io] Ao} v
Hr7A 288 HF AZHE 9uldt, a8 14~162 7
A& 7P WE Condor-G, Nimrod-G, RSSUDTY
A g4g9] WslE B33 3ok RR, RA, RM 2AAF
g 7IYES oMUz H4s9E AT Condor-Ge
670.609, 676.879, 766.717¢ B A Az A7 7]
2317, Nimrod-GE 620.072, 618.945, 812.1689
B Y A ARE 71F3ger, RSSUDTE
434.275, 444.123, 630.3789) HT AP A AL 7
2319tk 7] RRelvt RAd) wldlel RMe] B3 &4 A
g A7kl ¥& ol RROIV RAdIKME Aol A% &3
oit} wlral =Z7)d FAE oAH 3L R Ay ¥F
o o3 g &) WAslgi o} RME AlgjdS vlEe.
2 AR gstne W XErt 7hestn A% oA &%
o] & ALNA YL T3] FH R AL Fe] Agd
o] &£AH7] WFolth &, A8 Azl o] ol MF-
E A7HE gaix ez AARes B A At 94
2718 Aoltt. &9 Al AgdA Condor-G7t Nimrod-G




gAAA Ed VWS ol &F 2= AddY Alx

o,
©

G e - -
£ 700
B 600 - - e =TT
2
i e
LR 5n0 1 - - - - - -
c -
2
P 400 - - Ol
& 50 7~
[E 30 T =
2
< 200 - /, - ]
| Condor-G 1
100 |- - - « - Nimrod-G
o —e— UDTRSS
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
DEVS Time(sec)

28 14. RR(Round-robin) AAEZle| T Zod X2 |AlZH
Fig. 14. Average of Turn Around Time of RR(Round-robin)
Scheduling

N
S
S

o
=1
3

Average of turn‘aroAunc‘I ‘tAimel

Condor-G
~Nimrod-G
—— UDTRSS

0 1000 2000 3000 4000 5000 6000 7000 800D 9000 10000
EVSTlme(sec)

T2 15. RA(Random) AAIEZIe| it &ed x{zjAlzt
Fig. 15. Average of Turn Around Time of RA(Random)

Scheduling
R g — - — —
g 80 - - -
'S
12700 |- - - - - -
]
| £ 600 - - T - -
E
| 500 - - - - - - -
o
| & 400 - - - P =!
'8
| O 300 - = - - - - -
(= - .
j < 200 |- - = - = - Condor-G
00| - - _ _ = «Nimrod-G
ez —e—UDTRSS
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
DEVS Time(sec)
:L%'J 16. RM(ReIlabllltv Measurement) AAEEIQ| B 20
HalAzt

Fig. 16. Average of Turn Around Time of
RM(Relaibility-Measurement) Scheduling

2

gtk Condor-Go A%, 1] 4%E 7Ae A9
B3y Adesidohd Condor-Gol BE A% AEE F
AE dolA sHHRAY 47 g BAE Aot F,
288 = 100%. Y &4 = 0 559 #2115 B8 3
olth. AR o] H& Aol Fadte WEo] HAlsh thad
o] 2 FX & V|E & £ gz, A4 2= S5 A
7} 912 B2 RSSUDT Br} @& A% $£A& 7158 Aoz

>
3

W
FEH

>’.u

Holw Nimrod-Go] A= 2 wgho 2 olgjg 4= girk
A3 Agod BRo] WA HEsA £FE A FE
dlo|ese] 28 7zt RSSUDTH <8 A48 Ade=z =
A4S B AslN g W] Anprt v12e 2= AddE
2819l Condor-G ¥+ Nimrod-GE Z}di Meaied e
73SE. ‘3} 13 U Azdl Aeg ATE £ Ytk ole E—'ﬁt
Y oAEd Eg 7w ei= 111’“ A2

F/\E AHARRES nAse] s LS 8F Al AF
g A9g o A7k el BgAor Megicke RS $98

V.ZE ¢ &% A

B =g a2l A7 00A ds B4 A9 A
£ 98 2= AgAe] aAlle FEA7R AE eAd
glole 2] EAo] A 1= Ade AHsted 235k 9
& atdd Ee] 7S o83 1= ALHE AladElE
Agkatgiey.

o] A2gle TE Agle] BAE BAslo dloE Ao

2 Agsla, At el @ dolele] £43 ARkl 2
F Alge g Meldle AS gerrlofe] Ao AAska E
Folod AAdel Zadt A 2F EYE FEeTE A
24 Al vk A 25, B, e B AIkE ARERE
7128 2P| AYPAE AlARlER = ge] B wmdollA] At
A xd e s ALERRe] A9l AL 83 Al A EH E
29} 71t g B & B ARERbL ddte aEE A
£ wWE Az uo) AlERe s gl 9 Aeg = giok
A¥ ANE B3 B m=Roli At atdA =g 7Y
& o3 a3z AYMdl  Alx=I9l Nimrod-Go
Condor-G$} ¥lasld | £ Y A2lg, A 8487
go ated & A A AT 2 AR 8 7AR)
2 glolg] EAlo] Astet 18T YL HEH 2 Hesio]
Ael-e BA Aelshs bl gadelgke ARE ¢ & Uit
AN 3, nEHe A9 878 Aelgta ¥4
QAT 18R] @ Aeas AP g Holy Hles
AgalA ERPs 23= ARAelA A3 Ade A9
g Aoz st FF AyolAe dolHe $43 A
o] a7 A wddle] 2R f8 0 o ot &
LA g o)de] diole Ale] £3 Af 9
AR EfE A4 sl Aoz Aeale] AdMee
wtodsto ma AlMeEle] A3 D gL TEHoR A
ANZ F g TRE AYAY A2EE PR et

z«l Bi'r"‘ u‘ng



10 #®E AFHIEREE #2008, 1)

i
re

k=t

T 3 H

2006 Sicigh QEMFRRE) s}

2006 .8~ Qlskchelm Yrgsts)
AFEPRZS Ay

BHEok : 22l 2R, B B A]
ol geich= Alasd

zZTH

2005 Jshigt AFEITER S}

2007 Qstoste FREet HFEH

AEEe Al

2007. 3~8A Qlskyety Ar-pakml
AT EF Wkl

PR T AFE, AZE0]
33, SRl

(1) Rajkumar Buyya, David Abramson, and Spikumar
Venugopal. “The Grid Economy’, Proceedings of
the IEEE, VOL. 93, NO. 3, 2005.

(2) A, YA EE o] 88 AHA] ©AAA =
2977, A =R, dstidtm, 2004.

[3) vh8, o]FA. “AMgAt gk 8= A B
2d, A Belol s =84, Vol.15, No.3, pp.
11-21, 2006.

(4] Sung Ho Jang and Jong Sik Lee. “Service
Agent-Based Resource Management Using

Virtualization for Computational Grid”, Lecture
Notes in Computer Science, Vol. 4488,
pp.966-969, 2007.

(6) ==, 38%F, 4, ol &% "Grid®7|ut 2k A
ol A A7, FZAFEEYGEUE, Vol. 32,
No. 1(A), 2005.

(6] o]&E, H&H], Zolgt, §38F. "Il AFE 8739
A B A g8 AR A5 AF 2 € 14
e daelF A, FHERE3] /1L denEs
4, Vol.30, No.2, 2003.

(7) R. Buyya. "Economic-based Distributed Resource

o £ o

2005 IStEAE AREIFHS: S

2007 <Istietn Gugots) A

HRFe A}

2007. 3~%A <Ishiehn PH-gskt
AFRF kg

o} T 7Y, welg U A
oot

Management and Scheduling for Grid Computing’,
http://www.buyya.com/thesis/, 2002.
{8) Jiawei Han and Micheline Kamber. “Data mining

E 4
1993 Qleieigtn Axlzale g}
¢ concepts and techniques’, Morgan Kaufmann 1995 Qlsldigtm AAEeka) Mat
Publishers, 2001. 2001 Wi offgjzatl 7] - AFERE
(9] oljs]. "X Ko} daVAY E) 71HE o83 A S 2t
S8 23 A2w ARSI =R e 2006, T 2001~2002 Ao} FUdEm

(10) ©)Fx. 0|55 07 EHE 3 N BHUR(C4.5) A7 - Ao
o ARF AF dmelze] VY AT §2ASHA| At

- n, EOME
29888 A97 A|LE, pp.139-155, 2003, 2002~2003 SRZA= FRdE

(11) Bl A A=Y 398 59 2839 2a)= AY

hll - ESTRS
2AEE 2, IFAEY )R] w=EA), Vol. 15, )

1% =’ lEeeln] 1. Vol. 15 2003~2006 SlElhEln 7] 8
No. 2. pp.129-9, 2006. e
_qu‘r

(12) B.P. Zeigler, et al. 'DEVS Framework for
Modeling, Simulation, Analysis and Design of Bo
Hybrid systems in Hybrid II", Lecture Notes in
CS. Vol. 3045 Springer-Verlag, Berlin, 1997. A T8l AT



