V¥V ARV ULWLY &Y o)lo“i} MY JL» ‘)lef (ewge T ‘u‘).sl );wlf (SRR g (93 (b Ay il

Rl oSeal clalazre )5 59 50t )b (les @ yoS S 1))

o) aeblh g Jlox pliaed (o yo | yrows

Sgd dame (giaySy bigy g & Wlgiee @l il (g L
I olas obpose wzmen g wali 1) (obie) yeiie b G U
A8 ol 1y wbie

bawgs ol )3 o aujp —cdly Jio S g 4 Ysare glio ]
agie il Guwapmw phw olidly jelely 5 clluy; samddl)
V] 5985 00 (613 10 b0 cCunm] B0 (prandS  ouw ywd

e 5 Jl 5 9% 2l 2 o plie 5 bl ]
3,80as 0 (0l 48l &S Cunl oge yol by ganiile) aliue
g 4 85 Cul (289 sangles el ) gl Slulons laee
Lo 13 09 0 0315 anass 031y 3150 50 9390 plie & cisllsg )
OB ALl o1 a5 898 xnle 5ok (Slwlre glie canl L3
daﬁ)lf dl.mc\nb’)g Q]ﬁ)lf N ul.w.uhp 511y eala! )SLb
sigle cnlpls 8550 JLis] ) die nieS L) 098 5ls )90
Pgdige wgune pl 53 hles cp et il S

Jilecs saal U el lg_e canlial ciyole; Sy s
el i )sSl Cunyalb Cbsl (g3)lge pd g pl dsby asas L
9995 Jo Celo (ptiz )3 dpee Gloj 4l dix oS (lalins 390 0o
Gl olie iy Giltsee Lylyd 3 4l g dbple; o calple
B glie ogore b e sy duplej ol il bl
Sluolrs 3 g CutsS g Slles lo lad jloj iy o 4875l
i o daubaly (55l

ey 3 030l Uyl sKenl Lo, nylS satpsle Mlia ol
Conl o)lmorin (6 pSiemenal )3 20y laghy) Sl Sy & diegy
S )l g plie G Shy (ol 0dd aw (pizen Sed e plol
ooland] (gl 350 dmile (G5 SIS Lo Lol Cueal i
Db 485 Hlai 3l (39)5 o)l & calio @it

D9 e plml dine ol )3 & ghe GBS I ol ¥ i
ol wd)S Jla5 )3 Jae jlsle Y950 53 yS (0 )8 (o 290
gl (sanas) 090 g pl sl ond 43S e )5 (Keal e (4
2 Db oy dlogy S pSmanal b9y 9 I ST olul
@l 5 Sliloil 92,5 0 )8 iy 2050 oty Lbey ¥ Ui
Do o A1 O sy y

by gla,l5 Y

obgjy lapiuss  siugle) slapyesll ) egiie gyl
3ySlas (p3y9] Cawd 4 (gaile; (slapi oSl Lol GBan )l 349
Sopt ol sl praws Sllee ol e g9 Yo Slalxe
5 9 Vb oo pands Loy g L] JS diwd 90 4 dioj oyl )0 osiadl))
Ob9y eibrie lgle) ppssll pa pwyp 4 Cewd ()l
J9| Ligd o Iy U289 o o ¢ 351yl L’)g“ g sl sl )
Oloj &8 Canl (pl pgd 128 g My o (lojen job 4 Blog &S )l
Lad g0 9y & abbbg (s loj yo I dm 5250 glapydle

&jlge cpl b 43 2,5 W5, gl bl oW, Sl 51 (SO oS
e el @b G 2 el (sl cuwlie VM oG] il o0 b
VM Lis 1,3 aolie pore calidls CPU i 15 55 5,90 qobie ol jae 2o
ol ST 85 5 p3 b e cpl 3 adlioe BVM sy o g 432
@ yalee g e VM sl &5 Lials (b ol aile o)l Glaal g b bao
v 9 83,5 Jae a5 50 Jie syl B 1, dlue VM
SBUSey R 5l (S o degp Ny I odlwl b 1) 358 Joe
VM (it QB! gy ol 30 oonS o0 Jo i) s liia (538 oaouad
bl 32853555 o0 O g0 rjlums 5T Sy i il poliid ! (35,1 (bl 2
Sl (o) ool G i SR e et G5B Blie
EO i gy WD o i oS 4,5 Oy CloudSim basxo 45 (5103 g
ol @yl alaii jWRR g DLB FIFO sl dgag0 5 bg) 4 Comd
S 3ySdos BVM wipalen 5 9 )b Slpoal a5 Cudden 55 wly
2,03 (5 e

SLEY

dodko —)

P S¥5 phbahe yais coyml g CleMbl 5)5ls ojg )l
Coiol Wle olajls dmols o8l S5 ooud s b .Gl ol
Frae don g SlMbl 4 (6)98 (wpid i@ i @l Mb
dajls cnl (BymaS bl 038 1y 50 55 i ja 3 o92ddpo
b (Sl Slass dine > gliste SalS” slajles o3l 5 laglojle
S sl )sls b sl IS e y5ige sl cnl g N ansis
wlanog (gysld S oyl Slusbre Bl e ol Sluslxe ko
Ly hals ]y Slawle lads i d5le o 0B 1 IT mlus oS ol
u)‘);lu 9 J.MSL;c wb)_» I) ‘5144.’)_2’ ‘_\;.:S(_gn o3l Lbu.\.q'g).w

Dgas oo ALl Kedguw Glaslxe g58 S (4l Olawlos
0Mi@iF 5 Sile Slpiuns I o5 4 pl s calup; s )
Jate wb 4 Gilre Sl gnels I slasgerme ol 4 255 oo aiiS
5 sl 1 Sl oolitul (cline 4 (gl Libl, aly 3 V]
JB ]y 4 o5 s gilre @lie Sl (S5 bl bl il e plie
adlarwgs (glapyady lleou ASke) Miws wyiwd ;0 5 odlael

WAF oo 5 VY Gyl 50 g by WAY olo U VF F )b o dlie o
5 )k

8 =2l oSS (SS9 pSUl g Yigmels’ (guine 0SS (e jg> o
(email: s.hourali68@gmail.com) g als g,als s

Gize oSl «leMbl 5)0lid g JamelS awdine oaSiil ((Jlox plprd
(email: jamali@iust.ac.ir) ¢ Jus,l ¢ L)

el Gaio oRED SenalS 5 G ek o3l ey abls
(email: hourali@esfarayen.ac.ir) ¢yl il


www.SID.ir

WAD bl & ojlaus A Jho iauols” cwdins = eyl pl JomolS’ (awdige g 5y (owdins &y i VEA

losijloyy sbg )b ol 4 Bl wbl agb 0 aslis Gl
WS o SaS

e saiplo o 8 015 )l by SS] saoleg o [4]
Slp CBg0 job 4 dnle) cpl WS e 3l 355 03l ol
Godly b o)S G &S oyl sl g S o by 1) clie woloee D
)5 31 led o il Cuslgd b )ls 5l wis” guiile; 1) doce
9 35 (gjliloly Wlgs s oo YIS S o s ylej e bl y
ool olal a)ls Kon w ps ol o iSS Hllasl el sl Wb
4 )5S S8 bl LS ghlilly 1y 08 calby 4 a8 0
Sl lp cul e oKST g 48,3 oadl SVeb e
(sl 20l )8 sl asly dg3

b9y ool & 0ad &I DLB lsie cod by (odg) [V+] 52
Ol g calons a3 i > GISIM Jae & Sy 4 oo
S ooy LS 1y oddp e lasme &Sl ola wdS slas G
Slhwbre pole dlas M 5 cunl osddim iy baowe sba Ko sl
a3 S byl b ol s L'):{‘ U.is)'bﬁ: oS L
G Ay pd gile 9 S ol e 40 g o pll et
&L GledMbl copie (V )y sdge p 1y dalss 93 aS 3)b )8
28 58 5k bl lnls 5 )l 8l s L (Y g 0sd g8 Lo
plas @ b 8Ly gl )lS a5 5,5 o puenad chie o)l b g
IS 2 g Canl (gjlre 388 G ol pod o Xguds 00k yd Cuonnd
Ko Sk uate 0ld@ e e | (S8 oS G 4 g
355 & bgye ¥ slaculsi s b 55k 55l g 3l §
ol 5 ST e &S 0 dgmg 398 S wd | pow aw yddiiwe
Jhaio oddmei baore (oo yiwdlS plod (SO58 sl Ke 4 oy
ol B30y sl )5 (6, 55L o e ddgs opl ol atbsy aiiws
5 plaS ym a8 5y dgng Sluwlre paie Mies sl maw )51 )
Ak ate 355 4 baye sla Ko g b S 4 ol )

ol 53 oadaill (hg) (il p310ad S5 (Gl b duslie
sblbow & o)l lBibs  Slis] sl s, dwwd o dllie
S 03 ol g U9y 2l B S Jes 05 4l (Real

$ by (w9, -V
AL O 9 2 e slp (5500 Jdo L Bas ol
L 398 dllue doldl 3 5 3,5 o )8 o)lil 3)50 dllue (gjlwalgoyd
Dy oo J> diagy (g, 5l edlitl
ol a6l 05 433 ,5 J1a3 43 Juko )Y

oy Ay K Jels Slawbreyl (sl sddchy,m glas
Cpge 4 & Cwl M (Spd bygye sl (g w)
il R={R,R,,...R}
Cygo & & Wbo 1 Soid s o 0 b VM ol
g e o3 pinled VM(R,) ={VM ,VM_,....VM }, [ €[\, m]
Sl plos 5 0392 55 (399500 Slass (gLl pl lasee )3 55 )5 o
T by paS J={J,J,..,J.} j cal o)le pl 4 ondadl))

o 1)L 4ijlse (sl WRR glgie cou lul 29y 4 [] 5
Oig 9 Bb sling & W gloa 4 baye o 4 K e
3ly bacas 5l bayls" coles o g 0 3ylg )b 1y 265 & ogase
Jee RounRobin i,6l (bl aisle; cpl o Mg oo doilej
Ol 2 Qg S (oo e 1) ()5 S @) il (pl S oo
Sl p3Y 8L Gl Jlade Jho (oM o (sl gy o5 sl 4l
5 1y S plo

Ly aadsy po (ba) cpl g &5 0ad L)) L] Sesilse S [¥] 50
by o] sl 550 sl ploj it b Shele 4 olgsdy o &
LS degi pile O] OO pawd & &S cpl o ded o olaidl
oald ‘_’)T 4 bosye puile pying dadsg o 4 & Canl (pl MET Gun
IS b 4 98 apile (g sd> il e el Wlgi e ol 29
s cnlin Fanll leslote clobama el ot ysS ol

onl B9y el 0al I O] )31 aijlse (el (6)% liml o)
gyl ool siugle Wi bicalby (cancagdgl el b,
S sy p Bl 5y90 iy plosl loj bl Cugll pl Ll
Jie lbgiog)siaix )3 1 cilby gy onl 9o Mg gte
ISS g K9 oo splaj 1ySe Wog S cpl Gl 5l g A8 (0 walas
idog 3 sl g 2S5 o0 1y 0B Jitune aylby | (lasgorne
oS (il S o 35 1) (MECT) sl 590 JooSS lej Sl
é:l.m 4 aJ.wul?r.D‘ uvUos PL"" )l O MECT )1.\.@0 ‘_,;)J&;
plos & Sloj Ul 09 oo sxlej Jgl J1SS el 3 )b 1y b ye
4 ey el cpl Gaa b e deldl ek sanle; alby
Oles b (ialbg bl «Ban cpl 4 Gsmsy sl g ol Gy (S
S oo gaole 1y s Gloj b (ailby s 9 05 JeoSS

Gl B gl ol lp S50 il w6 [F] )
oadi galej il plod I glaegarme b p2yoS ul sl 00
sl |) 4geS” JoSS (o] dsgecme ) abibg o sl e 9 £
g e CublSs bl 4y g 00 Bl S5 loj oy (gl
Sloj b anlyd cpl g o Bls degeze | oddd sainloj dabss s
b o daldl Mg s yle; by don oS

looedle dsgorne b g by acgone & Sloj gy (SLiST (b,
Olejp sob 4 cylbg den (b plgis 4 ol (5905 i U
gy Ml oy Sloj bolsd > slagdle Sl (Sl g disy
3 g e o3l (glatwd g pM] b g3 3 Ly BLasT i,
92980 sMgle) il S &ty ddby S o Sloj ¢l
iglej g 02d (pslaen degarme o )3 Ll Ll > b
Dydige Ll endis iyl i 5l olej

sbpl 8 b gl Glp aue deme w)sl S
S Jo p ailbie (oS5 Pl SIS g ages il I plie Sl
ol oloj idls cel ollby 1l G plS aS 5,5 o paonad Sioylo
‘|)>| dlbd«.))m 9 u.‘)‘])lf L)M‘J sJ.Ja.wL;o (P9 )J‘ é)l.uo )] odlaswl l)
S5 o Wl s galej o 1y slodes i

(GA) S35 wiysfl 2 (o 5L 0155 by syl S [A] 5
osals ol g cpo e g il aole) Ce g ol ol &)


www.SID.ir

Aa

.D owwuﬁdww))bv J9..\>

s L
) X, X, X
s
4, 7, Iy 7
A, 7 Ty I,
A rm\ rt?‘ rm

5D o du.e)f /Ja) 5 Lglmubu} fw ..\.wL’L;o ‘nli M)f d‘)‘.’ re‘j
loasls 5 Wy b b VM oy 5 abbe o8 dlia ol

b e rep,rm;, 11O, e, bw,

245 2 e buasli ((j9) (o)) dmlxe Y-Y
5318 S5 ol

oS Slopatld (5 Solul e 1P Gl (25 Goliess

Ol 4 fopt g U abjp asl) Wil cglate ;XS L il e
Sloplese b (355 whiece j U (w5 (ol Clles plxl Ju
sl JI 7y aie (V) Bb gl Cas Slre b
(X; o3l Gl @) pl g jl3g290 5 2 (P9s00 (S el

SR Dgud o0 ol

N, S — )
2
alie Job doly sl (o980 o le lagygin 45 53k
¥ s 5 pmsile nl 9o ol gl IS dunlie 4 )3 5 043
sl o 03l ‘)u.’la.:
(V) by @ pli (a3ls ()59 9 jlaw J| S5y (pwlin (1SSLe
[V ]335 oo oo

z,=[[1a,1" (v)
j=
g adlie VM po (sl pli Jlno b 455 Coanl g (59 S0l W]
Ll o w4 (V)

" (v)

(z,+z,+...+2z,)

) z
Vi:w =

5 oslatul (gls 4 Vb aaly )3 1l (51 cls 4 398 (S9) maesi <l
5 il 0 pd s ger ale ol Slas | S sl Slas
Cygo ds b cplpll 505 00wl 6, g (5B (gladsjed lael & slacl
)5 Jos 25

ok S el il lawgi (295 uple dsye cul 5> (I

sladjed (o5 slael b o yile pl slinl 5 20,5 0 jasuie
a; =(a,;,b;,¢,,d;) bpli ey Cume )l aslis g Malgs
Cygo & pli s Cuoe)l Goge cpl D g el ol
& G » g Wl d,=0/a,; N b N e; N dy)
L, = (L)) b olgie ML i =)
ol 656 ST bl bopadli by anelbre sl (@
ol b (295 Sluslie (sl o I s o (oin (L
Sy v (%) 51

A oFenl glakase ;3 39 satel jb (lg e G ) ) Ka 5 e o>

P oadgl o) Jgi>

L)D X\ X\‘ XI
a5
A\ N\\ N\Y‘ N\n
, n N, N,
Am NH\ NVHY NHN

ol Gilwand oy e Sy T (- <1, ST) Kg o0 Jlo) il

Oyle oSl dasine O )b Sl ol glas o J, K a
Cool MI caws &S ¢p, . J, =(cp;,m;,10,,b,,d,,bw,) ;| cusl
MB cwe p m; b o CPU I8 (g ypo e oyljee oximdlis
odimd i MB s g5 10, 4 dladls 51 (o)l o yao oyliwe oims )l
iy & Clasuie ple sl (295 1639)9 51 S)Ppoe Ol
G sy Jla5 050 )5 40l 031> awass dadg | cul @)l
290 Sl Glag g (a5b) gloj oy s 5 S (2l Aoy
bwg 5 gy 0ai S Glasuie MB/Sec cus )5 plosl 6l
P o e pl 4 5lai 5)50 ddilog Jlol plin )l

b (pl )3 33 (VML (038 pop) 77 (o83l 05 12 sl
5, = (rep,rm 1O, re,rn; bw)) Oyeo 4 dasiie wh
s &y ;> oS cunl 0,5 1o (Sl ©)aE Bpme rep, sl ol
Gt mte B3y Gl I S e e 1a) LB g
o (LS woi i & 710, g rm; (MIPS) cunl 45l o > audso
ColblBaglue a5 Cunl (293 1539)9 9 dbabl> Sl (510500 e
GS cws p ) oo Cod 7, Hlade (MB/S) 29 o0 e a5l
olid )3 as (Kl ) p3b lie Byre 11, lace camd o Lt
Coled )3 g dgd oo (g Solul Al anly b oSt canl Sjlay 0)S
Bly by e ol 1) Sl 5y5e (Biy 0)5 wil sl bW,
s en (£ 5:50jxl (MB/S)

siibo Ll (gl ol b 8 4 plogl (gl calio VM il
il e el CPU i ) 5l 3)90 @lie oljee
SIS 58,8 43 0 b b bl o VM sy 5 digjo o VM
Ol 258 QB i 5)50 ) (sl VML (o ficesbie dajlize o
2 aadlbsy (S pmenal dine S Ojgo 4 1) CBl )l g e
Wi pl 53 39290 (B33 glaoyS ey S dlie (pl > 085 L
e e gl hibp i Jold pSpmeal padli 4
951 s39)9 5 abdls (CPU Jols &8 (hjlspy o pr g (0110
O Gilbre Coluy pta gy S 4 m 39)0 b sl e
& g9 PROMETHEE (£ S pias by, 3| oditol L 1it] 5500
S o dbgpe Al 5 ol 4 panass (lp VM e ol
skl b bayg s cddos 53 39290 SVM plo3 (3910 ©j90
(Lasgs ol 5l) oy cye Bl 4 pla8l 598 (¢S mreal (g,
Ll Cb)b b8 e yopm ol 4 33 S VM ple Jlis) (o
x| 3959 & VM sl (gl

oo Ls}hvd.’g-o)é Y-y
buwg )5 pl &5 ol o (13,5450 ,8  LS ppeuad S (ol

leMbl plos conl oY (plpli 5 9900 plol Ppl 4 (o yilo
() Jgia) 398 o3l P adgl 5o (59 2 Aline (&S L (o5)


www.SID.ir

WAD bl & ojlaus A Jho iauols” cwdins = eyl pl JomolS’ (awdige g 5y (owdins &y i \a-

9" (a )—n—zﬁ(a X) (*)

xed
baiS plo p i @ 405 &5 wade ol gbp ol
Cwl @ 4F 008 wwdds o by ol o cudsl
g2 P Ol ol 4uiS it oaadplis 97(0) (n3S)
Jols 3580 0300l (93979 > &5 @ AL p auS ple
Cuol 5 duwlxo

2 (a)—n—zﬂ(x a) ()

xeA
W p Ol 42 B leanS ple o5 sed e ol gl ol
Cwl a4y Grs cadgs D by opl Wb coglyl a
Olnle 5 cwl S cppe amd ol 97(a) (nSesS
S olgee 09 07 Ghe 9 Wbl ) g b L
!y (PROMETHEE I (s1345)) ol el 1) i (4045,
Oyge 4 4 o lp pall gl dedyS LS gunas,
Sgudsp ym
#(a)=¢"(a)—¢ (a) M)

dlwl Gilg 2e5 5 e slgbe obe LAl ol
PROMETHEE 11 LIS (sauas) |, Slubre oyl 45 0
ol yigg 435 o )l ik el b > 8l sdels

(PLB) (53l wing i 9591 —£

S8 WS oo mial 1) Joda 90 wilupj pde g 2
ol ygym Jgdo (6,505 9 5L Jgdo
235290 s VM plos wlio )b (lise & cul o2 5k Jou (9
258 o153 sgpe 363 IS )L i izmen 5 jg e ] (55
B (OY) joslatl b (285l 05 o @lio 5 S 2 5k gliee
e cus iy (VF)
& job cpulength(i ) (M1 )

load (cpu ;) = z A (Y)
= computingcapacity (—)
sec
Zoad(Memj)=Zjob_Memlength(l )(A];lBB) (\Y)
= Memorybandwidth(——)
sec
load (I0,) = Z job _ IOlength(l )(MB) (V¥)

= JObandwidth (—)
sec

ol Bilsy 0 oo ool oS
Oliwe Sl i & Job_ [Olength ¢ Job _ Memlength

«Job _cpulength

[539)9 5 didl> CPU) plio choo 13 39290 )5 2 (5l p0 00
9 MB Ml s g Casl (B 05 @lie Sl (295
Sl 55 (0F) B (OY) slapuS 51 plaS y2 gy50 il o MB
1559y g abasls CPU (gl a5 cunl 29390 mlio Casjuo
wl MB/Sec o MB/Sec MI/Sec <y 4 (9>
oo 3o 1 2290 e S Sy 50 (sl oel s & gg0ome
apslxe it ol o )3 9290 (S0 B 395 50 and gie o
125 Slino 4 18l ity (T) bl e 51 e ol 51 33

&u)bd]ljéﬁmu)wwl )szléu.au]u)y)b

'l’” )Kd‘){.] )‘J){:VJ9A.>

_ o= X\ Xv Xb
455
J R F A
z,=(a,,a,,...,a,)" (\c)

(VW] 23,5 oo dnsloxa (8) 5l (638 W, ()59 (ymms

W=%.(28,28,...,,®)" (o)
@55 Oy bl padld ol Gy dwbre Sl (g
IS & lims cuenl i polsl S 2y
S Wl 4 (i W)l (1)) odySemeas lp el
(s Sl (pl 98 Sl Lol Egeome &S (gy5b 0,5 (0
Sy badls ady & cans (el o Coze )l )y Sy
Gl 5 (F) Gk 5 s cnl sl Ha5 5)50 (6 S e
Sglge dnle W G b (7 Joia) S oy

y s

Zp, W,

iwi =\ (v)

W, =

Whog yy WSS (bl 2 iy 35 o (e -
bl bl e 5l b a5 ol 4y 51 Slasgame A0S 1555
P Sl S a3 fhe e K2y (28 L 0yS ©js0
ol @ a5 el lae o5l exaslis f(a) Hlaie ae 4

D9 g0 ploul al> o dw )3 (g4,
oeladl sl 5l S e 4 P b iyl daye
d9di s dslme 43S o) o slp P(a.D) uke g0 03>
A 5 3550 it ik ) (@)= £,(B) L s
& o2 P(a,h) Hlade wgi b (S ojlul 4 US| &
PP Pl gl e 1) il G Sh 0 S
by D (S pl) jlae il e (g 4 &5 58
5)ke oS (ablpani kxe) gur 5 &b i RPOMETHEE
g 5 4ol b JSBV gdaops JSBV JSEU qoole )
ol G yd Gl ol 00l dlpgig BN 1S aenad 4 |y owsS
ol il Il Sp3 g Ko g (B pSerea 4 @l

DYoo )h Kl (asls o an 5

2 Glp (@ey sls) m(a,b) IS coglyl (e 1093 dloye
7(a,0) Glise oy 9 o0 dslne b 45 59y p @ AjS
iy ol (a,b) o) i me @ 4S Wbl b
950 dplne

.
z(a,b)=Y w,p,(a,b) (A)
Jj=
Comd @ 4335 Coglel dayd anad s 7(a,b) ipgw ds g

G a Wl IS mey 8 dulbe glp cwl b ALl @
dgdn Al (295 (b dadiy 5503


www.SID.ir

AIAN

pr
(8 Ol L)

¥

S3a L VM Gl 5 dibr (50l e
sl =hy

/ \

VM u b 3t S VM oz i
m

& ]l
\\ n..\_LA uJL; olag 5 e
.
"
1"}}-—

o B g g Il 5l pe

gEy,

IR

agy e o g ol

i

S h...-..._,i::a.,‘;- iy, Jalds gl e 3 SR g 53, VM 2l

PR F

a5 J"IL)J)"" ol S arais

l

3 A e 35 VM sl
Ol 4 J8 avass
L ) &

A oFenl glakase ;3 39 satel jb (lg e G ) ) Ka 5 e o>

if max(CPU,Mem,1/0)>T
utilization Level is High
else

utilization Level is Low
endif

iy o)l s S as ) IS5

1. Start (With coming task)
2. Collecting load tables and removing VMs with
high cost and delay
If (Remains a VM)
Choosing the best VM by PROMETHEE
method and assigning task to it.
Else
Collecting server ftables and Remove the
overloaded servers
If (Remains a server)
1. Choosing the best server by PROMETHEE.
2. Creating VM on selected server and assigning
task to it.
3. Finish.
Eise
1. Collecting the load tables from other cluster
by a server within the cluster, choosing the
best server by PROMETHEE method and
migrating VM to it.
2. Creating the VM on selected server and
assigning task to it.

e 93,5 (ool o sl by b &jlge N S 3. Finish.

‘ N | et iy et ¥ S
o 1se jgpm (Slgdl)d g 58 3959 5l e 1S 3ud 59w gdamw (¥

ol 4 g 29 by VM g 514 sl pglees
25 Slise 4 8l J5 Tin g0 @0 0oy )b Johia 51,50
S olej cnl > cal adgd )3 290 SLVM (oo (1392 )1
by e )b b JSie &) ly el b g ades
Ol & 4@ )bl ewd b 2gd sl adg e (VM)
b ol oy 4 pladl e jgpm 8 )l asS Lo i)
& ploygpe S oo (8L) 63k Sl 5> baygpu ] plaS” 2
P Sgd e VM abgl 4 cibbge sl (JB cud b ol
2 9290 Gy 25 Iy VM sl sl ()90 o5 (590
45l g o ol s e badss o] (slaygye
ol 438 (b VM plo Splee ly jopm v Sbl
GBO0j5 Vb 5 Megn pipsNl @ dxgi b nlple 5 Wb )
Lyl 3 835 oo yppm0 (ytyite o5 &y L8l (%) alasl) o))
4 dy b Cuwbygyw Olasle Jold (¢ pSpmead o ple
24 (23059 4 el oalee VM glie Sl plaS 2 )b (e
S ljgyw i b dpde B9 Slraasuine I el
e lades 3 VM obol gy shis cud)b adgs
b > 290 )b gliee Sl Wlgie ol obml by A
ab.we.)).))l)b)l}o.\aﬁ)\ﬂg}xvavJS\«A..\{M).).M&J

Ll 005 001 ULM.: a_\...f':)fs

S i gl -0

&5 L;""L" /‘J odlaiwl b l) L;)LQ(MJ pb")ﬂ\ D)S.Lo.c gt C)ﬁl 5
ploul (clp oaiS o Julo (uadysl cowd 4 Cloudsim jluas

@ 23k 5k pj By 0)F S ple J (S0 ST g s
Bas 0 porhe ool & cal 08 ol IS 009 b 5 sline
ol 0l iy yai VS5

S oxiIS )] (glagp M) & Casl Jgdn sgpe g (¥
ol (o3 g o ABABLSL L o)l sy o] )0 g
Jold & 0Bl jgym MBI b 39 00 jg) 4 Joi>
2970 S g 39800 W) Hopw lawg &S ol gy s
Db G5 gy b (e 53 ML e

29000 Glo gdaw 93 3 PLB 02,050 bawgs )b jlge Jole

e dnyigo (Mao s soy 41 )5 S 4 Sloj VM ans ()
) 13 g Joie 4 2055 b Tase sy (gjlbre cdluyj
An3 e (ldsS (1900 sloygpm plo Sl Jgbe pglaer sl
bug o Wi olejgp (lads (90 slojgpm I okt
€8l b bajg e timd oo ) as 3)50 gy VM (g3lss
sVM & L Jgis 5l iso O] aledb! gl ledlys oyl
ot s 90355 Glalng ) 30 3929 o] 3 gy eaimadl])
plos 48 ol 90 ool & ialg ol S oo Jlo) e yg 0
ol b g a8 o Blo Joax 1) Bl b pj &5 VM
a1y (8L T ) a8 1 ) 255 S o VMl ats
b Jshe (ol @by b Tae jopm S o Jloyl Tase ygp
2 sl 36 loj xSle (6 pSiI) izmen g 00b Ltal
b o 3o St | dlogy (65 mencd yile eyg
[539)9 9 dadl CPU I gyl 0300 (lise slodvasiin 4 4245
VM (it g 355 (oo ((F) dlarly) 03 o2 495 @ pl8l (295
S (o0 Ao (639)9 ) & panass slp )


www.SID.ir

A RYA uLle Al c)l.o.afi A\ JL«J c).:wlf (ewdige —& ‘ul);l )lef WARR 9 (B (oo Ao pulo VOY

1.2

—_—

0s \\
= 0.6

—— —=—DLB
0a
\\ WRR
02 FIFO
o . . . . -
01 02 03 04 05 06 07 08 09
=L
-WRR 4 DLB FIFO PLB L;La:uf:j) LS‘)% o ua>L.3 E W
10
35
b > /
2 25
'?5 20 / ——pLB
2
3 / s —=—DLB
“.‘!) 15
< 10 %_.L WRR
{ ——FIFO
’ %/
/
0 2 -
01 0.2 03 0.4 05 0.6 0.7 08 0.9
S5 Lk

WRR 3 DLB FIFO PLB (sla jbg, sl (slo)lS cuddge pac 55 ¥ S

-L

o = VM, .t. VMt (\;)
LVMl,t,
).) VMI )l) LVM, ,t 9 t AB}L] ).) VM, 4»..]9‘ )l{ LVM, ,t. OT ).) 45

w3550 53 o Sl s e il ol e (1) e i)
P 0 lie Cwl LVM Cplee (i 5wl 95 2 )k Slge
S Canl gme ool @ 23 S plp @ S AS e e [15Y] ol
h3gs cao 339250 )l plos 7 alaxd )3 Jla 5)50 (55l 05
@ Gl F JSE 5005 (VL (a3mg e £55 5 Cusl 03903 |
Slcwl @)le (I8 5L porte .l oads ol ol ) L s gl
Siloded 0)93 Job 3 & (2lo)lS 4y pl & oad Jlu)l b S s
odalin S5 0 S job les .l sl ) Le(vi sl oKl
oy GO FIFO (o) g ooy shld coolodidin (g) oS0
Cowl A 0ylg0n @ Hlade (oolpiuiin (g J15e8 53 .Cunl @ Hlade
Sl e 3590 ) sl VM giicaslio silgen (39) ol 53 15
Ol e Il oSeeglej Jolis )3 jlai 550 ) 2900
o g Aiwd ao job b oS glacans b b VM adien
DLB sla yog) ;o bl bado JB o5 ol Gle 0 dbgige
a5 350 VM Ll gl o pas s dan &5 bl | WRR 4 FIFO
6 cuwls 6,5 0 )18 VM Cas j0 a5 Sla,lS g od bld
Fy3 VM & by can cplpls wils VM bjby ol b
3o bl S ()l b 8 oy b @ e g g e JB
il e ogllae
045 5 3350 s ¥ sl S i pie 25V IS5
e 2 ln €5 ol oS Gl 2 mrtnge & b plon 5 0ad 03D
gy ly &5 ool o )b > Iy ol plp Lo g o8 w0y
oialiél ©us & FIFO bs, Losasdl Je DLB 3 WRR FIFO
2390 (VM & cunl opl bl & gadg0 cpl Jdd Sl adly
Sy e gl VM kol @ jome FIFO 5 a8, 5L jlis pj
syl8 8y s il el ol cpl a8 Cuol 253 glaybilay albplool
IS 35)5 yloj ks FIFO ;5 oS cawl opl 150 Judo ol odds (gan
culizel glio 4 sy 4 )lS” cplplis g 390 485 Jlai 55 pl &

70 4

60 -
50
A
e
X o
5 30 F S NE
S e e

10] T

0 f T T T

5 10 15 20 25 30 35 40
Wayls slaas
PROMETHEE |, )l &5lsa plbl §l das g s 1] oloj ¥ IS5

20

15
- —=—pLB
3 10
) DL
.
11) r_—__.______r_..__a- — == WAR,
5 0 : ‘ ; : : : ; ——FIFO
3 10 15 0 30 35 40

25
LS slue
.WRR 4 DLB FIFO PLB (cla yo5, gewly loj 0 JSS

Sy cud )b )50 SNl 4l il e 3 (giloand
oalaiwl o EP 9 )‘ )J.)LO.A U" O d‘): Lol VM 9 Lfgv).a.‘i
xlw)f )|)§ oalaiwl dy90 (.\;)f) IXWy ISPy

Lbuwg Il opl .l CloudSim i3l 5> eolitwl 3)50 @lio psd g4
e g ol 03> drwgi yyguke oKl ;> CLOUDS olSiislejl
35,55 e (58,5 a5 bl i) 3 csboterd Sl
lpdiing w553 Cloudsim jlwdeud (sla wMS 4usd g dawgi b g
Silwosly 5l g 8 dial Gloj ¥ IS5 55 madged (silodund 1) 55
L)L°) Y )P 9 Lh)lf Slaws X )97 Lol 0dls 03)9] d.)LW L)"9)
Ay e s 1y el

sy ilwodly Sl e 12l plo mrimiee ¥ USS 3 &y ploa
ool 48l galS glalasMe b6 job 4y ool

lagbyy b aulio )3 (ooletdey whapsSll Gl oloj & U5
L5 Caol 00 030> L5 [VA] 5 [V$] 4 [V-] DLB 4 FIFO .WRR
WRR slaiy) » glie ho )3 39290 )b @y 5 Salon s
9 N9y 5k L 5 (LBiby so)S & 358 e el DLB 4 FIFO
o lgauiy gy il Hhate (ol e WL b;l d‘)’. Lo, C)ﬁl){l}q
i cwl 358 slanysll o 3 Gl oloj (nyeS s> (PLB)
&S Cuwl s a8)S a5 > gy ol )0 mbe 51, sl liee
Sinlon ol 4y (Bjl3y sao)S 13 39250 (Slwlne @l )b culple
sl loj e )3 g sy ooyl Jlib j b 4 > g 0,8 A
b il (ol ao b o)l sl oo o @6 42

Jre oSy ad b awglie 3 PLB 3y, 5Slee auylie (sl
5 (00) b 5 mede ikl @ Ly o &5 00 (Byne )l Gl
29 g0 duwle (VF)

N (T ,t
VM. = ( _) (\())

SVM,,t)

P dbgye VM, o jd 39390 sbaylS slaws N(T,1) YL aaly
g Sl 1ol > VM (3gmgpe £ SUM 1) 5 1 e
d9dsn Al pj Oygo & & (plple


www.SID.ir

oy

2 ol Jenl & ats 28l g lie jgpm ST Coles 50 g 3500
@ basy plo VM ©plee & phidl wousl o8 (sdlotiny (b,
DP9y 90 & Cumd iy gy alpl Dgde dbgiye ades
Gl 03y ialS (g0l Hlade 41y b )lS" oy lpwe slas DLB g WRR

o -1

S S aenas ogy wb p 35 peiel )b djlge hgy S lie oyl )
ol s )l (Seal e sl (58 (23059 Ubey 9 Aoy
plad ol a3 5y50 ) gl ke VM QL oy )65
obgy b plsl )8 clajls plas wly g &S g (o5 slajlae
b9y cpl 48 b el i g ad alie 505 (sla by b (ooleiin
Copde 295 4 1) (Real ke VM ()80 (loj oS b
oles (nyieS 3 g Cusl LVM ©2loe 5 (ieS sl g W50
b Wlge Jotue sop 2 Loz GEmed WS (o0 Il ) by (See
S8 3l g 35 pete (slagsby, JSube sl 503 sloygm 5 255 Sl6VM
] 015 gy Ml 5§ e o b o S 2L

&>l

[1] B. Rajkumar, C. Yeoa, and S. Venugopala, "Market oriented cloud
computing: vision, hype, and reality for delivering IT services as
computing utilities," in Proc. 10th IEEE Int. Conf. on High
Performance Computing and Communications, pp. 5-13, Sep. 2008.

[2] L. M. Vaquero, L. R. Merino, J. Caceres, and M. Lindner, "A break
in the clouds: towards a cloud definition," ACM SIGCOMM
Computer Communication Review, vol. 39, no. 1, pp. 50-55,
Jan. 2009.

[3] K. Sunny and K. Shivani, "Analysis of different scheduling
algorithms under cloud computing," International J. of Computer
Science and Information Technologies, vol. 5, no. 2, pp. 2592-2595,
2012.

[4] R. Armstrong, D. Hensgen, and T. Kidd, "The relative performance
of various mapping algorithms is independent of sizable variances
in run-time predictions," in Proc, 7th IEEE Heterogeneous
Computing Workshop, pp. 79-87, Mar. 2012.

[5] M. Maheswaran, S. Ali, H. J. Siegel, D. Hensgen, and R. Freund,
"Dynamic matching and scheduling of a class of independent tasks
onto heterogeneous computing systems," in Proc. of the 8th
Heterogeneous Computing Workshop, HCW'99, p. 30, Apr. 2011.

[6] P. Varalakshmi, A. Ramaswamy, A. Balasubramanian, and P. Vijay
Kumar, "An optimal workflow based scheduling and resource
allocation in cloud," Advances in Computing and Communications,
vol. 190, pp. 411-420,2011.

[7] L.F. Bittencourt and E. Madeira, "A cost optimization algorithm for
workflow scheduling in hybrid clouds," J. of Internet Services and
Applications, vol. 2, no. 3, pp. 207-227, Dec. 2011.

[8] A. Zomaya and Y. H. Teh, "Observations on using genetic
algorithms for dynamic load-balancing," IEEE Trans. on Parallel
and Distributed Systems, vol. 12, no. 9, pp. 899-912, Sep. 2001.

[9] M. Zaharia, D. Borthakur, J. Sarma, and K. Elmeleegy, "Delay
scheduling: a simple technique for achieving locality and fairness in
cluster scheduling," in Proc. of 5th European Conf. on Computer
Systems, EUROSYS'10, pp. 265-278, Paris, France, 13-16 Apr. 2010.

[10] B. Yagoubi and Y. Slimani, "Dynamic load balancing strategy for
grid computing," WASET International Journal of Computer,
Electrical, Automation, Control and Information Engineering, vol. 2,
no. 7, pp. 260-265, ???. 2008.

[11] P. P. Bonissone and K. S. Decker, "Selecting uncertainly calculi and
granularity: an experiment in trading off precision and complexity,"
Kanal and Lemmer, Eds., Uncertainty in Artificial Intelligence,
Amsterdam: North Holland: Elsevier Science, 1986, pp. 217-247,

[12] P. P. Bonissone, "A fuzzy set based linguistic approach: theory and
applications," in Approximate Reasoning in Decision Analysis.
Gupta, MM and Sanchez (Eds), North-Holland: 1982, pp. 329-339.

Cb ol Bk ahlaml wjbeodss cloorSpmaal ool g oo [VY]
AV e

A oFenl glakase ;3 39 satel jb (lg e G ) ) Ka 5 e o>

45
4

3s |

34

5 uDLB
, 2 WRR

5 PLB

14 | .

] i

[ ] Y

3 4 5 6 7

e g 3l

o

VM sl
(<)
&
74
3¢
= 5
-‘:,,-; i u DB
B) WRR
: PLE
24 |
0 | | || o | .
3 4 5 6 7
VM slis
(<)
10
]
&
o7
£
oie
I ‘
d WRR
4
Rl s PLE
2
1
0 = B =
3 4 5 5 7
UM sl
(@)
12
10 4
3
uDLB
3l
‘J‘\ i WRR
a4 | PLB
2
0l || |
3 4 5 5 7
VM alas

12 Sylin 3115 () ol Ve el VM sl Loll 0 ylaa ol () A S
9 )K ¥ d])J. VM slass L)»Lw‘ » CJ)>LQ(4 Sl (C) ‘)lf Y. LS])J. VM sluss L)»Lu‘
.)lf A dl).g VM slass L)»Lu‘ » QPLQ(A: Slass (.))

2y & VM )k Gl 5 8sd e 0oliw 3 Glialajls L
slp 8y walgd Gl 4 Jlo)) am ) ol g
P9y 2wl alde Gjso 4 Loy @iy j5 WRR )05l
B3l 05 4 dbgye ) (ks (sl bajline pleS 2 ooleiiy
D5 (6 pSauis
daw a8 Sloj VM sl bl p VM &l slass A K5
ol &S ysb led amd o i 1) WS o s Ae BVl LS
Saw o byl olaws l58l b g cul a4 Sodp o eolgiiy
VM (395 Gjgo 3 Inj dle Gl (o e 4 ©2lee
Gbsl was VM sbool (gl jopmw opyine b5 350 5 (gly cunlio


www.SID.ir

WAD bl & ojlaus A Jho iauols” cwdins = eyl pl JomolS’ (awdige g 5y (owdins &y i \oF

oy 1y 063 JamelS pwdie (wolid)lS SHae VWA Jlo > Je 95 Tpmows
Sy 063 amelS Lawdige Myl (wolids)lS S yso VWAV Jlo 3 g 3g,0l5 o
5 yomalS Lawdigo 69,5 ;0 WAV Jlo jl 0 ppl g0 cdlys ool e olSily
oo il a4 Jside 29mls o hjgel dumge Sig s
SleMbl (5)5L3 epgas (3l s pl D)l 3l W)k plial M 390 Siios

S PgalS SaaSd 5

Jbo 3 Pl Il o (wlid)l5 gaie 3 1) 33 Meass Jloa ol
Glore 65D 5 2yl olidylS ablis > g S poal inieo oSl I \TVA
Cainog plg oluisly )'\ YWAY 3 VWA L;LmJL» RS LS)-‘WK dt‘bw
SIS yigugalS wtige a8l Jluitsls (918 b g ol oy bl & )
@b mjg il oliyl aBMe 500 (Slados sladie; Adlige o)l i
Cutal  wdige g sl baSd (sl laptums

b e cleMb)

oisly 11y 295 Gy wiige (wolidylS SHae WA Jlo o deyee acbld
ol 511y 098 By (awdige byl Lol )l S yao VWAA Jlo j3 g 59,0ld nio
e g ole ld guae 58 B ATRY Lo 51 i) 905 S )3 525 Mg (ixkeo
390 Gliios claate) Al culyiul o (ojel el 3 i 09)5
5 s bl gupal Ghjbn el ole 5l Wle pla) WM

o ol

[14] A. Sulistio and R. Buyya, "A grid simulation infrastructure
supporting advance reservation," in Proc. of the 16th Int. Conf. on
Parallel and Distributed Computing Systems, 7 pp., Nov. 2004.

[15] C. Dumitrescu and I. Foster, "Gangsim: a simulator for grid
scheduling studies," in Proc. of the IEEE Int. Symp. on Cluster
Computing and the Grid, CCGrid'05, vol. 2, pp. 1151-1158, May.
2005.

[16] B. Yagoubi and Y. Slimani, "Task load balancing strategy for grid
computing," J. of Computer Science, vol. 3, no. 3, pp. 186-194,
Apr. 2012.

[17] A. Revar, M. Andhariya, D. Sutariya, and M. Bhavsar, "Load
balancing in grid environment using machine learning-innovative
approach," International J. of Computer Applications, vol. 8, no. 10,
pp. 975-8887, Oct. 2010.

[18] M. Randles, A. Taleb-Bendiab, and D. Lamb, "Scalable self
governance using service communities as ambient," in Proc. of the
IEEE Workshop on Software and Services Maintenance and
Management, SSMM'09 within the 4th IEEE Congress on Services,
IEEE SERVICES-I, pp. 813-820, Los Angeles, CA, USA, 6-10
Jul. 20009.


www.SID.ir

