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Grid Scheduling Model with Resource Performance
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Abstract

Grid computing has been developed for resolving large-scaled computing problems through
geographically  distributed heterogeneous resources. In order to guarantee effective and reliable job
processing, grid computing needs resource scheduling model. So, Wwe propose a  resource
performance  measurement  schedulng model  which  allocates  job  to  resources with  resource
performance  measurement.  We  assess  resources  using  resource  performance  measurement  formula,  and
implement the resource performance measurement scheduling model in DEVS simulation modeling.
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j_large[i] = job_large;;
j_medium(i] = job_medium;;
j_small[i] = job_small;;
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Fig 3. Algorithm of the Resource Performance
Measurement Scheduling Model

a3 39 ZzEEold  jlarge, jmedium, A
jsmalle Z47t o Aol dlFE Large &%, Medium 2
§, 2ela Small A9 A5 ouidith o] gE2 AT

L

Adel gerh wAE ekt Ao E e e v
o Eln o) FES olaslel A9l e YHIASIE A
Askm, Adel AFRPIE 4 Ade) A e 3w

DASIS 291 A2l Sw[PLIE olgste] Axtaker] o))
A A Azl B AR WA T UE & e A

REd AT ol o9 33 A % gol 7

e 0]

4w AN AYE BYSIe] AL A o] &
ES B A0 A5 59 2AFY mde A% A7
WANE AN Ae AAneR 34 NG we
A5e Hol Aol Age BuFoRA Aol w
2 A9 Aekg 2 AR AZS 4 A B

Resource Scheduler|
Central Queue
(522
P
Quene Quene Quene i Quzuz
R | D B R IRm

G |

a2 4 KH Y5 58 _ﬂlga‘ ol 74
Fig 4. Architecture o the Resource Performance
Measurement Scheduling Model

A4 AL 4
45k o] =7 o) Ax
e vheal Pt

adE $AGrd User) @ 2d= #A4% 943 7+
Ao 2 AZFA Z2F(Small job, Medium job, Large
job)el 2GS DAATIH, DAE AYge A 2AEY
oA =k

A ~AZZ (Resource Scheduler) : A9 2AZ
HE s FARRE B AdS Al Tqr(CentraJ
Queve)dl #A1 AAslar, Zzte] AAEe] *é%% =
ato 7}7‘* E2 Aes Hole A Aile] Fd
AAe Btk A AT Sy 2y dES A
Folz] dgel] WME XIS glolivt "k RE S
AAE Adel St Aol A4 Azl dhwel EE
el t] ol oust AYm AlslA EF wee A
2AEdE fF ALAMR)IE F7rek A Foll sl
AS Azsict.

A4R) : AY 2AZFYRRE e AYS Atk
ZIEHCR §i7h A, Fel =717 viE Ahele] #
d Ad dmolH, 7 AUEL AR the AY Ay &
5 7RIk T Ale] AErE WAE deie e
29 4 7I(RMD Al A2le] el s Fgdch

29l Z47IRMD : ZF ST ARl dEHE S
Fele A9l 24771 EAg. A 247 AT A

1
1__

q o

H1 F[F[
o ©°

s

i

o] e Wsts Sk, wek s Aol dert v
ZHE Ad 2AS A WA Ad e FEE A
s

ff AAR) : wef 71E AdEe] Al XY A
kg A9E Gdlobr o Ajlw dY g
F gle 2 A o, AY 2AZH] el Aol 5
= AYES Ags] f8 sk Adeo] mE &
F AQEelth. £F A 718 AUEH Zo) 44 A
A 8715 7pAaL glem, Apalel Aezh WA= A
A 2AEAA WAE dH AEE dLdih

B 2AEY mAE Yo} go] = fA4
=25 E1 AdE AQe Jls AL Ao Sl wiA
At aela Ao R AgEe] A YHE oA,

e A F48] 7MY w2
7H %110117%1 A9 ek aea wieF 7 AE
HE7E @ e A950] Ale] 9] Az Fm(ARle]

]
Aes



92 #wE AFHERES ROGEQ006. 11)

ZF%J_ Az Ale] i
dgstA "ot o= Ad Ae
3 mde] 7bg & Bl 2 F =

WA @ S Qlrt s12e] AdEo] BF Azlst
Fohe AgelA AL am= §A47F AL 2AZ A
;o] AYEL A=A Fala Ak A4d &

Azelel Fol Agse] AA =l ewgsrt 24d 4
et B A AR wet £F AdE Foiste] &
A 2AZHe ol Sl AYES Ao wH o EAE

=
#9)e

DIPS)
in'
o
[t
=
=}
[e3

A4 4 gk
Iv. e & 23 =4
el A A 24 2AEY 2] F84 oy

< 98] 9181 DEVS Algdold
9. eln A A 24 292
Bsl7] g8l E 2A=Y md9l

Random R4S F7}2 783k

=ad[21E AHgst
_1]3_1%{] _I_rﬁ_A4O z
Round-Robin =47}
49 AmE N wskc,

38

A 2AZY 2d 2% BAT 24 AEe siglch
B fAE 12 7R AYS DAATIH, Ade]

= F Aotk AYe] FRE % ﬂ 17P°ﬂ weh Al
Aed), Small AAe Az A7) 1%, Medium 2Hg2
Azl Azbo] 5%, 183 Large A l %%ﬂ AR 0Z

2 Agsigrt. a8a
= P,
= M= D}Eﬂl st T
ada & 10000719 AdS
AgAld e
Average Tum Around Time

7t AE Azlele AYMEL F 5
7+ s AY Az S=F =)
I AYUER AL s

WAAA ZF ZlEe] Ay
Job  Loss, Throughput, 13l
e vl E3H5r

A WA 2¥e Average Tum Around TimeS
3lo] wlwalygrt. 2¥ 55 Average Tum Around
< Hud d9E HojEth AF AxE S AY 4
A ~Aled 2do] thE T ~AEd mdd HE
Average Tum Around Times 7|Esle Zs & 4
t} Random A% =43 Round Robin 2AEY
do| Z¥zb 1437 1519 Average Tum Around Times

i\
o2

Ty

o

o o

NT X

we Hox& 7

71=2g wd Al de 33 2AEY 2l 1419
Average Tum Around Time< 7]iﬁ}°4 e F zds
Hoh Er mEA AAe Ak g Zr} ¢
7F Aokt A4l e 5 A= EQO] t= 7)Ee]
2AE Average Tum Around Timed] Zho] o] o]
A g olfe A9 e 3 2AEY 2l A4 ~

Azeld 72 Feate] ARl BAE] ot v
of A3 A fEvh ARKE 2Aey mde dE F R
dEHT= 2 Ay AEs B

]
= & JES Holg

A EE RN me
[e]

Average Turn Around Time

180

160

140

120

100

80

60

=13 ds
~&— Round Robi
— Randon A3 ZE

40

w

20

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Simulation Time

03l 5 2SR F-=9| Average Tumn Around Time
Fig 5. Average Tum Around Time of the
Scheduling Models

Job Loss

4500
4000
3500 |-
3000
2500 -

2000 |

1500

- @ 45 =7 AHEY
——Round Robin AHZEE 22
—Random A EE 22

1000 -

500

" " " " m m m m m n

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Simulation Time

F oA e

R, 1 Ade

I3 6 AAE2 ZES2| Job Loss
Fig 6. Job Loss o the Scheduling Models

Z+ 2AEY ZAE9 Job LossE
2% 69 HoJZL} Job Loss7t B
APs 2AE 2o & 4 e o

HM Random 2AZEY =E43 Round

%3
_g_
=T

e

Robin ~AEd mde] 77t T 404%st 30.6%2|

=
Job Loss&S 7123 a7} Aloket 2 45 =
2AFY 2do] 7 B2 (%69 Job Loss£S 71=3)
RS- B o4 ot A As =23 AA=EE mde A
zAZRe] 54 77h EAN] Aol A A

ol Brbs @ w(Fdde A9l Tk As] A

X




)
r
1
ko)
~

FRAMY AL 45 345 58 1= ~2AEY =Y %

ot 22 w)ols Fol Raslu 291S 2uiA 9] b
Foll %69 Job Loss&S 7128 & sith T8z A4 &
Azde % 7o uF=s IXE] YHEl =E
AQE0] A AHrl Bl @ ddw fF AUE F)
slo] AAL AzZlsld o] EAE AT

S}t Akt ~A|Ey mdo] viokel ZFLE 1 &
A%k :Laﬂ 74“%*&% Ao R AL

4 oye o fr

olll, FIF
1o

Jﬂ*é% B2 = 4 sdrh

Al WA A¥e Al 2Re] Throughputs Hl 788}
Ztt o] Z3= Round Robin
ThroughputS  Random
2AFEY 2de Ho 57%9 ThroughputS 7]=39A

oA Ae 24 AAEY Rde HiE 786%9
Throughput< 7|23+t

0.9

08 [ = B

o
<

o
o
T

o
o

o
IS

Throughput

o
w

- 2 As =™ A=
—4—Round Robin AAHEE 2
—Random AHE=EE 2

o
1N}

o

o

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Simulation Time

02 7. AAIE2 ZEE9| Thoughput
Fig.7 Throughput of the Scheduling Models

er;qog_ **5“0}04 w2 2] ﬂ 3
S FWdle dgelvtadnz AW He 8 ~

Aey 2d2 AL 22le AFE @AM G&Ho)n W
2 A4 ME B & 4 gk
o] Al /1A AES Fa e 718y AAEFY 2dE
(Random =49, Round-Robin =Z@)e] sl A A%
A 2A=d mdo] tg A S0 EAlske ALt g
T ARE @444 mEL AN AY AME B

I
= 7 SleE SHET

= AZE HFE st od DP% Sl Z]%%(ﬂ EA8t
= [e]

lN'

D}Ohﬂ ZFLEC’] Aed 48t EﬂrﬁOi Z—W% ks
o oA mhe A}l Aus HAgdTe
Azd mdo] gdshed|, vz fele 7# Zh%sll &
& SAsk] A9l B A A 3 ey w
T Agsigirh. A e 54 AAed mde nddst
AdEo] EAsk kRt AdSe] EAshs At 2=
AR 5AE olgslol 2+ AU Hed %@ﬂ?ﬁi
7P wE P JHE A AR1E ddsle] =
Aejaigict. ela Al A 34 AAEd 2l

4 AR Aol A9l Had o 2R £ gle glﬂ
dl=g Zol7] i3 WHoR ff AdE FUlste] il
HaE AUEE Adslth. oA fF Ads ke
A 71 AdSo] AddE AsA Reke A Ad &
AZd Bole AdSE Adslel A4 de 54 AS
3 Edeld AT 4 9= ensl=e] EAdE Hadd

F

l

E:i
_Lﬁ

wdo] $847 TL
3 DEVS Ry Fgdlx AFs o4
ZdERandom =4,
e EEJob  Loss,
Average Tum Around Time)$)
o] Mu AEE T3 AY 4% 4

= n=

ox.
o
ofN
of,
QL
N,
o,

Throughput, —L&]al
Aas v wsi).
2AEY Bdo] JE ~AEY ZdEd )3

I WALz ma 4 #2)

o,
o
2
S
(
ﬁ\ﬁ
rﬂ
é
_l_4

FE st Ak A9l AT 34 2AF
ERdA HuPH Random =D Round-Robin =2
ol9jd] Tt T AAEY RdEN I AnE Ha A
EH B digeln], A4 s 2 ey 2ddA w4
ondze #AE A2 £ glv ve PHe 9t

2} aﬂ%O]DP.

E] U%] ]



94 #wE AFHERES ROGEQ006. 11)

ikl

rak

=]

[1] Foster, L (2002), “What is the Grid? A three
of Chicago, http://www—fp.mes.anl.gov/ foster
/Articles/Whatls TheGrid pdf

[2]1 F. Berman, G. Fox and T. (2003), Hey, “Grid
computing: making the globalinfrastructure  a
reality,” J. Wiley. New York

(3] In Foster, Carl Kessdmen (003), “The Gid 2
Blueprint for a New Computing Infrastructure,”
Morgan Kaufmann Publisher

[4 Xiuv-Chuan Wy, Liang Hu Jiw-Bin Ju (2003),
“‘ACGWIRS: the active corputatiorel  grid — framework”
Mechire Teaming and  Cybametics, 208 Intemational
Conference on Volume 2, pp. 994-999

[6] L, C, Xiao, N, Yang, X (2003), "Application
availability measurement in computational
grid,” Proceedings of the 2nd workshop on
Grid and Cooperative Computing (GCC2003),
Springer INCS 3032 pp. 151-154

[6] Shachua Zhang, Ning Gu, Saihan Li. (004),
"Grid  workflow based on dynamic modeling
and scheduling,” Information Technology:

2004
Volume 2, pp.

Coding and Computing. Proceedings of
Intemational ~ Conference  on

3H-39

[7] Shun-Li Ding, Jing-Bo Yuan, Jiu-Bin
Ju(2004), "An algorithm for agent-based task
scheduling in  grid environments.”  Machine
Learning and Cybemetics, Proceedings of 2004

International ~ Conference  on  Volume 5,  pp.

2809-2814
[8] Junzhou Luo, Peng Ji, Xiaozhi Wang, Ye Zhuy,
Feng Li, Teng Ma, Xiaopeng Wang. (2004),

"Resource management and task scheduling in
grid  computing,"Computer ~ Supparted  Cooperative
Work in Design, 2004 Proceedings. The 8th
International ~ Conference on  Volume 2, pp.
431-436
[9] Foster, L et al

(2004), "End~toEnd Quality

(10]

(11]

(12]

of Service for High-End
Computer Communications pp. 1375-1388

Junzhou Luo, Peng Ji, Xiaozhi Wang, and Ye
Zhu. (2005), "A Novel Method of QoS Based
Resource Management and Trust Based Task
Scheduling,” CSCWD 2004, INCS 3168
pp. 21-32

Chmjiang 1i, Nong Xiag, and Xvgjun Yang. (2A04),
"Predicting  the Reliahility of
Computational ~ Grid,” Grid  and
Computing 2004, LNCS 3251, pp. 233-240

Zeigler, BP, et al (1997, "The DEVS
Environment  for  High-Performance  Modeling
[FEE CS & E, Vol 4, No3

Applications,”

Resources  in

Cocperative

and  Simulation,”
pp. 61-71

B S

P rg et

195 Ssteska AREsE A
W01 oRelztl AFEE Wk
W01~ AelEe} FYriaka A
71 - AR} A
W2~A6 FHEAE FYdEm A

7] AR 2
08~2006. 8 ezl AFEIFE
# zag
o006 9~A) stlah

H Hj2~
-

ol AmEslolgst Ase wdl

2 AEEel, 2= PR



