W 4o

Ao (w9 oIKLNS
(WG OIS
F gl (qwigo 09 5

Ayl ol yl 40l ObY
o g w9y by 5 b mbaw 38 5L i3le0 7

“Jole g S @le

Grid Load Balancing in an Agent-Based

Resource Management System

20N g3
o (ol Cpuxo
lod y Sbiu!
BBV Jgtig
y9lio Sbiw!
I PREFEIRTVE TR g

AL oo (80



«P oo Ml O gk 4 gy o dxa0>»



S 9 ol

R R - T L3 5LT Ol Culb L S !

S VW g 5T S g el S
b il (oS (or ol 5 a0 15T Cilel s 4 o2 e 9 (9315 0 0 57 1y ol e ol ) 4T gl
sl o ("fﬁiﬁ‘% Sln e 2o b e 5> S sl LS LSl
gaﬁrsM@TL;y@\JA.SL;;L@rﬁ\,)a&uaw,@wrg,@sw,ﬁS;‘:t,,:u.\s
Sl 5 s 87 BT Ol (o2 5 425 b sl 5 4ils (oo p3¥ Ole ol )3 ks 87 Colits
r.:E.ongﬁiL:Sﬁ@ﬂﬂmj\w.VSJQJU.\J:}.:V.AU&L@U”\NSa:ljg._,.:ﬁijfatgGT
by o OLS aniT 53500 Jlsan 1) 5 Olass) i 5 2ie S 5l 93 a5 ) e 55 Ghe
5ok 3l ens S5 e Sie s pled b e g0 Jb by (63b 5 Sidw ol ()13l 4 1) AL a5 e
P 22 S GLS S Sl e (Led 503 oal e ol san LA L Ces oS o> 0l ge 5 e 0ke
ol gon 4 s Oyl sl eige SBT Slir gt Comgs o3y 4 cing 3l pl 2B 5 S5 s
Ol S 0 Jlo Slzty b asb LY ol el o0 G155 5 S8 ples s 5 pm OLagl sla o]
.HQA;&\:L«JT&)KAA)'H)JQJJLSVJ‘:@p’yl;w)sgw\a.xfw)rl;d\qwﬁlalﬁuu
S en 3y e g5 4y 0 oL e sl s s b Slete LcadE & e ol s Llus
23355 3145 (655 ¢S 4 ¢in g Ol (Ko bl L3S et ol (S5 (sla Bl b (s g 4 Lgmn
bl SIS o s p3l St galg 0 53 S Sl 3 5 (635 el S G men oS 4 (5> (0
il 5 03,0 880 355 0 b (aaly o 1y 3 6580 S il o 5 Sl gen 5 LS

F Al 4 )



L
25 Sl g Gln 1y gadie (B13 b oS Sl 0328 Slslons Lo 6 Ll 4, S
ol st Sl Bl (o mle Copite Jase iz 53 age Jils 51 (S5 55le b el b o
cugxmwwm&45)94;,'\},5.mpgwa\cuqﬁﬁmé\ﬁwugﬁ_u
Sl o BLST s 6 b ar e Jde )ls b 8 03 3 s mlie G LIS 595 2 6305 5L
s sl aas a3l o Vb Ol oo O e (oaili s (S5 A3 oo b 8 o 3 L 415
o el ol a5l se Dlhas s g (xbaw 53 5 LS 0 Jos G105 55 D p0 4 L 4510 Sl S
355 b w3l Gletiay o o S tie e ¢S5 Ll U8 T s L wlol Hlasl G Jg s
b pario S 55 iopen 5 odd S5 66 n 4 e g LSl GO paghe Gln el 5 GES
S5l @l 51 8 e llons 0 8 &G 5L Ol e S 0 5 03 ARMS e oy ke Ja s 3
2388 53 0L w5l glp (oo i e S5 b OLL ol 53 ST (o0 e g S L1, OT
2 5 2SS 51 06 e o 4 (ke ol sl el 53 ol 0 4, ARMS 2 55,
gl S 55 e 53 S 0 OT s wlie o 05 K sl O3l 53 (rn (8055 w28
S Gy la o 6T 3 31 5 555 e sl 6 ey55 12050 4 315 o ol (e
)"M;‘GJJ‘JCL;J.LJ?@G.—/A{C}A@,H)J.wwh&‘k‘);&.ﬁ?u&)é‘)3}5-
L5 Lmn 53 (g plad 53 0L i5n 53 (a4 pl il ol 1)yl 35 5 diad g (gla 4 50
Lo Lild 4 Ll oS Wse Gl Gl ar)pe Lild 4 b Wilg o b 4z ol bl o
o b amse (S5l S L s ) gn pelane 53 Sl 45150 o0 4 i ol S ST 2S5
sk 4 edd &Il clgds, rl.\f,».;,;@)b. Wilse oy IS 2L Odd g Cel a5 sdd &)l
o el 65 )3 oa US55 T (8.8 513 S ipd or s DL 5150 s 6 55 B
ST esyls CUMLBMS&B&MQJM%);};}SGAL@TUALE 8) el 4G>=k.~
S 5 GRS 5 e i 5 3l odd m ke ol 53 35l (0 03,557 15 Db 3l 30 e 5 ol
MLBM 5, & dias oo Ol grilo 4t s 5 (5555 slehdon 75 0L 3 2358 eslizal b o sgia



€ eeeerteree ettt et sa e s st e sa e s et e R st e R e R e R e R e e R e e R e R e R e e R et eae st e Re e eae e eae et asasaesasaanass dodio - fad
R R NI ST
Y et eeeess AR R I3 5 lglele Y-
AR ARMS e o pike Jase ¥
e A 5 55 b 4l ge £
Yt et 2L 0Ll cpl 3 o plomil oo —0-)
Y et smss e ess e s e en R ab oLl IS gl 1)
Y et estsee e asasesnsasassesasssasassasassssssssssasssensnsasssnsasaans N 90 mbo Sy g (Slgodume Y fad
Y ettt AR R R R R RR R R dodite -\ Y
Y0 e b S Slanlows 5 4y 5 -Y-Y
Y ettt b ettt bbb s bt esesene e & 8 Calides Cayylas —\-Y-Y
ettt 45 (slelasme pl 5l -Y-Y-
et eesemsss R e S e s —Y-Y
YA e L8 5 0dh 55 Sleaton 53 e S e (Slgatos (Sla 4adutio dylis —\-Y-Y
Y ettt e S pite sl 4l (slgdte - Y-YY
Y et 5 Llons %fcugﬁﬁmwguw—ﬁr-v
YA e e o it Glgatin 3 lglole 3 58 £
A ettt bbbttt dale L (glgauem — VY
ettt ettt et ettt et e e e e e et e e abeebeeetaeeteeeaneeans lebole 5,18 Y—£-¥
T ettt (ARMS)L}JLGﬁéTﬁ@ﬁ\;{ﬁJﬁJ})—O—Y
T ettt ettt et e teea e te st et et e tentenbentens ARMS wej i —V-0-Y
T ettt ta e e e e te e et e e te e e b e eteeeareereea ARMS ¢ lase —Y-0-Y
T ettt ettt et a et e e e te et e e b e e aeebeereeereenns lghele st Lo —¥—0-Y
T ettt i3y SUST 5 35 0 gomi —£-0-Y
T ettt ettt bttt ae et b e et e e at e teeraeeae e beenteereeteenre e @ o =Y
ettt et re et sese e e ne e e e s s s e e nene e e aenenan Shwlbro S 5 50 b 43lg0 -1 fad
T e eesssssss AR dodite —\ =Y
TN e b 4] e —Y-¥
T ettt ettt erea 5L 5l se rg,)is\ e 5V -y
e 5 9o 3l a0 Slgdyy JST (Gn aws —Y-Y-Y
£ RSP RR 0L 451 ge il gl p3Y Sllas F-Y-Y
L a-l.:edj}fdw‘j%;)J)pdj‘ywiﬁdwj)w)j—r—r
£

Ssrse Sleby JS oy V\Y-Y



1

¢9

o¢

oA

S M e B 7 e tause 50 bz Hb 43lg0 p 3lKe :MLBM ¢ Lad

T

1)

1y

1y

1

VY

Yo

A

V4

A

AY

AY

A€

Ao

Ao

...................................................................................................................... ARMS fole p w0 mbo

.................................................................................................................................. ok &) p 8% -Vt

Aok 2 (gl d ) 5o s 551 1 3Mizal L )L 4 go KAl -\ -Y-¢
L gr (gla ar s 30055 mm 055l QIS b1 -Y-Y-t
Slen gl s SIS ) “u.-,,wgiw&ﬁjg &) g0 a1, Y'Yt

b g pela o sl (gls a5 3l ST gy =V -0-E
b 3l 5e pelann 5 4 g0 (SlgalS sl ey gy » —Y-0-¢
e go elaw 53 L 41" 5 Shas 36 gy p-V-0-£
Aol pa (o 4y s0 4t e Jde o8 ) p—E-0-¢
uiiw cb'“ g'—:i)}iﬂ)’)\{ 45l 0 c’ﬂ»)lﬁa 0333 3% s abasly gy y—0-0-¢
Kles e g'-:-l))i-“ 33 Sl b s SG )y =0
Solues o 125 S G g 2 V-0
Calee slgdgy 5o s 4 5e DL e anlie —A-0-£
e sl o u,-z‘,fwﬁ Ol jee g S W dm ) g0 3ldad oy 1 —4-0-E
Ol 4l Caliee slgl @_biw o gy p =V 10—
MLBM %5, o) (o5 -VV-0-¢

............................................................................................................................................ S @?—'\—i
........................................................................................... o T (S 9 (5 pF dmii -0 b
.......................................................................................................................................... SS 4o 10
........................................................................................................................................ ol T la,lS-Y—0



VT mssmsss s s -y S
Vs Y-y K
Y e s v-y S
¥y e -y IS
T eeseseasss s seess e e o-Y s
YV e Y K
YA et s -Y S
L3OO A-Y S
1207200 -y K
VA rvveenee s s s s - S
£ e s Y-y S
EA e vor S
O e eeeee e e e gy S
O e eeeeese R R e o-v s
OV s -y S
OV s v-r S
OF et s Ay S
OX e eeeeesss e e e -y e
O e Ve e
O ammmessse s -¢ S
LSOO Y-¢ S
OSSOSO v- e
s s t-f S
V¥ e s o-¢ S
VA oereestcmmsssesssssmsssss s i S
VA e esesssssmmmsessss s v-¢ S
VA et At S
AN et s s -f S
AY s Voot S



| b

A0 R0



o gy 1Al (sla isalS cpl Jlm ) bl ol O s &S5 L 5 a5 lS S st Il ol s
Jls (om 55 Jte (sl 515 b jgin Jpd b 5 alate Ol S5 3 cbis Jay (oo Pilos 31 (6ol o 03 (555 4]
Jw@pw%,\s@c@,mut;_ﬁ\JMW.@\@&@ﬂéuut;,\g};@ﬁagbﬁm{‘&i}g&
2y Gl Gty b g disd ja 55 6 CalgliSS @ by e SNl e ol 516 K05 e sl (6 2k
ESG 53 1y DAl syl e ol KI5 05 L3 S sneelS s Loben 355 0 S35 1T AS Lis s
ST B 5ls gtk Ol

ki Lt gl 53 35 [VE] | gl 425 Slalone (555 1 Gelosd YU Sllonn 506 4 5L S sl Jom oy &S
VLI 53 ASCI s 5 87 0 55 s 5 Jor 35 o0 b Olajon 5 0 oo oo 4 o8 Sl s 5 yolS
VUL (SMP) "5tz (6l 03l i S5 ¢ 5 5000lS ol sl 0.8 o .l (Solome &35 o 51 (6l 46503 5 T ocdeze
Lp;a,:ﬁgg\uﬂ?L;u;ﬂ\i,&m,&;i\p..uuuw(.A@G,wdwj\g}iu,b};5@1a,uj|;ﬁ
Gl ol b O  Ci wg Ab Js 058 (o oseo Vo Gl D508 0T s 4 0 e S
e 3 oslitel CB ol (R ix ol odd (B ol 03 gdoes &S5 43 ool ads 03,5 (gl 5 a5
Azsl L 1y Sleile o s S5

e S odd @55 b 5V Sl 01y @l g 5o [Fe]7 ol o Slbonn ¢ (bl sla Sl S
25 315 5l pul e 53 IS et 5 sealS ke Slaloes Ol 3 eslizal 53 e Sy opl el 3 4
Jm Sl e G b Sl Oty (K Sl les 51 ol Sa5 2l b8 315 5 gm s OSGl ul oS 550 e
@b 30 G 6l s Sledst 5 6 SNy Oima 3501 (S35 01 Sl g o o5 1 5 L andl o
o 0313 Ll DUl O oman (55 ok (Slgm g 42 515 b sl (6121 8 Joe 03 5 dimean gl 5 o5l s
w313 [Y4] £ lme sleaiulesT ol dhony 4 515 o Oliails Soygo ol 53 Sl ple a5 b 5 plS
ol 5l @T..umﬁ\),;ebcu&)ﬁé,t,3?-@1;6\,: wly w51y o b otalesT ol o b 3l s il

Wl (B i Ol plmil g 53 358 (0 3k S 8 Dlnloma O o C

& lwlro 1)
(2T oy (BTl eslr LiaT 5525 4 (2 05 (b )3 0309 4 & ol Glgtle 5 Omite i (ol DS
sl s s o LS 1) ST Led (B s L5 ol 51 gl 650 S0 5 Gl e 5 S
oy &8 55 Olye Cow 0T 148" ol T o a8 31 (550 o) il aST sy ST o ol O 1 Lok 555 o0
Pl eSS 0313 b Sl 53 il odeT 552 4 0587 b oS ol s ol Gl o ST ST (onsb Dbl

ol 0T 187 51 le M| o) Ll Sl Oaeb bl azsls s s OleMbl 51 el ) 4 Aol 5 e aald

' Cluster Computing

" Symmetric Multi Processor
" Internet Computing

* Virtual Lab
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" Protocol
" Grid Fabric
" Grid Services
3
Core
° Naming
" Grid Tools
" API: Application Programming Interface

" SDK: Service Development Kit

' Debugger

" Grid Application

"' Wide-area distributed supercomputing
"" High-Throughput computing

"" Data-intensive computing

"* On-demand computing
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" Globus Ubiquitous Supercomputing Test bed
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' Agent Communication Language
Y . .
Ubiquitous
" Matchmaker
* Agent Capability Table
* Performance Monitor and Advisor
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Scalability

Adaptability

Stability

Application Transparency

Fault Tolerant

With Threshold & Without Threshold
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