) MOPSO i eslizal L Js P )l)_élr;} = s gsluag

MOPSO }‘ sl L’ Jwe e J‘}é‘(j u.ibls )\Sb? szl..e%

"ol e 5 S el e
Ol pl =05~ 5 oo o5 = 5 gl i 0SS5 )
amoozegar@kgut.ac.ir
Ol =0l S =l dgd ol8ls — 3 geelS e 2aSi3ls lslisl =Y
m.eftekhari@uk.ac.ir

Sls ol enay [y laay 5o 53 grad o 5 1L (5l J.La))\j-_é\rjj Ay @;léu;uﬁ)lplv v_l\)lfwx*a:e-\&

dﬁMd\ﬂl);)lf.uﬂ'AJ’MJ;;_.-V:%)}Q\J{wdjb%u@)\_QAJLL&\.CMJHJ.:J)E;?JASJ}EQD;AAS

C,".'.J‘—’"\—Ab)lj—;)l‘l‘}‘))‘M&‘)SA{@W‘)LS‘]'!\)MQM%ﬁ.awuJ“S@Gb‘f‘)béw)ls‘:?

5.X_ATQ_¢:>4_;C{L2JASQ.J o“aijjiééw U:)J Jli.).)‘k.s‘f axllze })jﬁ&i}f}&w&aﬁ)‘jﬁ‘r‘;} dv\-ﬁ‘): (a)y

Aas olis ‘)‘52% 33 Lﬁ\)lS

MOPSO ‘)‘}t"(;} 2l e cdda L (giluang 4;)@.!&]4 Corarr (Solwang 1gadS sl o3l

SLadlon 53l i3l 5 Jte & LS Juke 51 1S
Sl oddi plsil Js JAS 05 53 (605 i
g polas Sl Sole 4 b5 e glhang Ul
o lle 5 e 3 GbLS laaasiie 5 Slaks
21 5L (g iy Dlids

3le s mikige 53 (3l Glapn, S 51 eslin
Sl Lo s 8 o sloe 2 5 ol 0l 550 [F]
Oy [E-51 53 ols s Slsle 5 LS bl s
RGSO PR W/

sl Gl el Ol el [F] liis (= 0 0o
Lo bl 48 s s cosl a4 3 k5 55 L1l
3 ol Ple s mbe Sllae Ol5 5 ose e Osod (oge
=S edas gl asiin Olyie 4 50 (gl Blesen
IS ot ;S35 3l e dle st e e
Sl 3l 33 0T 2alS Sole w0 b 5 ann s slaw 3
S el e Wl ol ply ol Dl (505
s ol gy o=l 5 iomul asaane gilaang dl

QMJA}:Q@L%W&)jiﬂJo;LALﬂH{\)&ij)

dodas —\

Sl el T3 D] ‘\)‘P‘fﬁ U g

e ePhe o el i3l 5 e b e s sl
olenes ) (2L 5 CohS LIPS laan e fals
e SLalsle a5 g 53 edd plonl Dliisd )l
bt o ot D 2T ol 3l 8355 [Y] Tanlas
03 Bl 4 Sl O 5 ol BlS e Llsle S b 15
e ) 53 kS b W S b e o oblS o55m
Pl ot S edas Ayl 5 93 4 sl Al
O 53 o8 ol gl 5o Jaa Jids 355550 5 Joe Lo
S I s b SLE Ju @)\)él(sjj Joe

Lo slaaasiia b e el il w&&\gkﬁf 3,50

VA ENE ;s bl sl
WY e 5y b
S50l o Jg e oy 5 0L
=0l S =01l s g ams o 5 LIS

WU WP A (A —Eb s sl slgnl



‘\' dLLcherb)w4rj)JLﬂcdfw.h.@.ﬁ).ﬁwﬁéuw Y

5 b s Sl [ s glae € oL
b slas Gl el S gladasie Olades
sl SIS a5 e planil S5 oy S s 4
S5le 5 b Lt s gl (S Sl g e sl
L e =l ol 5 el oo s 38 e 13
Sl eslial ey s oy ol b S e 55 W i
ol Jds S s 5 SIS sl i
L e 45 Sl sl s o) i 4l bl 03 55 o
5,5 s s ol ) S Ol e ol
el

S SLLS s e sl s Sras [P] 50
LS ol o 0 50 1S e slasl il 5 slazel
e s LalSS slagn, Sl s 5w 055 My
] ks anld olant] ol b glas o
Ll Gl il Co 5 Olon Slaks oy
—le G oS ol 'PCM [A] iy onl o3 ibwdits 0L
slazsl Gl 5 bS8l mslansl Juie
Aol sl m b sl Sl B s e sl Bl S
UML [1+] 0 pmes c sl b b o5 1 i3l 5 Jo
pde 355t ol ) S S LU PCM G as S Jie
Lol s A5 Aol h s b bl a3 (Sl
e w i ol pl Kos a5 5503 a5 3405 o] enw
=S gl = Saa @U Olge 4 slazel bl 4y xtls
el o a3 S k5 5 gl Oley bl L

et = S0 b G (B8 Alas a5 L
s T of Sl 5 bl byl al
Wl a3 S L5 sy 3 Sl 5 s g 1Bl 5

58kl oS o UML slin i3l 5 Je )
el

S5 St S Slaaasile G op) 5o Y
3 Solplesen s (550 Al 3 ) ey
Ol 5SS s wmnlgl 00wty (s &S Solle 5
gt S e iyt S S n s A
Claal &S ol 035 Lok s 4w s 4 1 L
Area S L bl s o

slaaasie g polie &S uS s &l [7] MOPSO
ClJ_la s sl |y oldle o Jde 30l Lo 5 oIS
T U

52 08 e ) s S gl 5 ke |
o) sl Of ool 4 a8 S5 slapm) S b eyl
ﬁ>@jlw‘%@g6wlw\‘mﬁmdu
oS s s S 03,8 S8k 5l e 5 )
oS Sl 5 Sals O oo 5 Al o o
ool o b5 5 Sy (g5lmerly (s U 4 o)
ATz s SO0l s gl e 51 L el sty

Jol g sn Gl ndey (oo ped sl
e e S 3 Nsd e e 2D L
sy dlas oy Cjb 4wl L gl Pl
e OF cadis Ay w5 O e o) S|
s S S35 = Sl o Ll 5o S e

Db Sl s sl Jlesl €500 551l S
sad plomil (gla, 1S -Y

bl &) K a5 W Ess 53 oblS Jute
sl cio bl baas [Y] LI b3l s
Lt ol S aS ditcs it (5,0 slaaSid
o Jlesl OISl Ll o3 8 (5, Sesll 15 LS sl bl
S o a3 1 I8l 5 Jie s (53,555 45

Bl Gle 056 5 re o aad i, [Y] e
Y sl s Wl SIS bhaatiie wg polis
ook a B B 815 e sl s (lE LB s
Glasls 5 LaslS IS s, DLy b 5 558 0 LT L8555
o S o Wy sl i 53 S 613 5 S
ke o e bl e s el Sl e Gk
Slr ol e o I ey 35l
O s Slas wials (poman ol 03 S 55 a5 LaolS IS 3,
I3 e S 53 S Sl SIS 4 3 gdeee  anl
S

Jiee 2L s l— LS55 2 [0] 05

b slas el el dl)\mﬁwéu)@l{;



¥ MOPSO 5l eslisel b Jue 2 tes 133l 5 LIS IS5 55 (5 5laings

@Gﬁm.&.&cl;.u'ld?bdwl);@T.,\JJ“.S/)\JBC\JE
)bdw\MOPSO ﬁ)ﬁ‘)‘eéw‘)/\jv J}‘J‘

el oS s ol & I 4 gias sla S

CudliS g i ¥

3634 A
NBles @IS mdige a3 :(1) JSo

43.1.«:..\..3- Solwang ¥

G ol S 5l [7] basns sleag Pls

L5 sl e all X = [x1, 25, 0, 5] ST
JiR" > Ri=1,..,k s ozL oo Sl Jole w
jb,_.:qux;ui;.ﬁu@u}q,uk%yal,;
F@ =[G, o), e, fie(E)] 05,5 aaS Siis

abdake Plow ul jas 2o aS 55 b olaa
NPPEICIRPE Jre- R KN PR e
Ci )l a5 s | 45 o ol 5 I (55
Cathe psgde a Led el 55 sl IV s ol sby
Glial (§3lwiinS G Loyl ) 558 o o5L3 0AS
(ol
X 55 on a8 X, JERN Jls iy 53 )t iy
SSaS Gy 3 (X YIS o slin |y Y 5l
LTzl J 5, i =1,k ) x; Sy ada
S X g g > s Dol & f () S £

&\)lj JL.")J‘ Jlos B MOPSO .)ng».‘ 9 )L:.é) Y

.C»ﬁu‘o.l.iw)ﬁ

IPle s S owdige ¥

rtign OF 4 & Ja e IS b5 Al 3
V] 53 5l sl 5 35500 42iS SPE) i3l 5 41,
Solle = 5 sl Sl Al h S e 1
Al o el OF L1 glasls &S el

Ll Jmle aalsl s e e Anl 3 ol 4 sl U
o5k Olen Lisd oo e 05 Sileagr 5 3L 5 U
o e s 53 as e 0L |y e (1) IS5 oS
sy glajlsgad eSS L s UML2 L sl 5 dus
Oliogry 2Lls ool lm as il 5 ol
3 @bl Glasls cho s 05d 0 b il 6555
5 S Bl C,l_;.a 2hlS laa asiin 0 onan
MARTE [\ ] 45lS Jobs 5l esbisal Ly sl 3le 5
a5 laazdS s bl cal 355 o0 ol
a5 L LS o e et | Lagls ped ol a5 ol
(VY103 asked 1 (e loaslsdle 5 ol 5L, o
sdd SLsl gl juids o sk 4 oo
S Jde s Slsdle 5 dde LS F 5 Y e 5 ol
DY 0T blS Jis G () 3 355 e ol
Jiie 61 LON I glailanas 55 5e 45 ol CBML
A oIl s ol askad e Gl S 2D 5l
53 2blS e 555 e eslinal 5 (5luesl; VY] G
55 35 e b LQNS[L5] [l ales 40 el e
die S el Sy 4 e o sk 4 5 7 A
Byh e s3L SPEX VA 15l LI b 1S

el ye i a8 il ods w1 [Y] (o0 sla s,
on 3 F 2 sn FaS asl bl s e bl 1) G 6
SCOUON B NG Y UV [ SO Y g WO PP IR S
Cilite 3l 45 ime il S0l OF (3ley85 45
L e bl S 513 die 5 LIS slaaasis

)Lgﬁ\):db-lﬂjJJWJM_ﬁ;LiﬁQi%SL}Ju;U



‘\' dLLcherb)w4rj)JLﬂcdfw.h.@.ﬁ).ﬁwﬁéuw f

X =[cpu_sppeg|thread multiplity;,cpu_multiplici] — (y)
i=1.nj=1..m

Ll Y LY lady 4 5 X pla 5o iie o
et 5 Oy geo o dlase Cilaal sl

LONS il 5,5 5558 aS &b &b Ol )
sl

S eslial 55 Cussdoe Jlesl 5 J 58 sl ausa Y
2l s oS Ll Sl e 4 8 ks b
Aalpst S el oy il i el sl ax
2L ol o5 s A8 Jlesl g pa J 28 6l Ll s
wmuogjl:ﬁ;lu)wﬁl{éb);a_?@"}n
33 aeS b 5 AT e s 4 (1) el S5l o

S
TCost = Z H *cpu _ speed, *cpu_ multiplicity,
k=1 ()

5 Cs o 5 4 Cpu_multiplicity 5 cpu_speed
H s bas o sl S ok s 555 Laedls sl
s o DL |y a8 (69 Co e 0 o

ALl b S mbe oo T

Ol |y Gl slzs 5 blis G855l 50 335 oo
Gla gl s eSS e Jsl Bua 53 gl |5 cdas

ol e andoy lie 2
O@Jéj: Coro ﬁ)ﬂl—f

S Sy S 08U 5 Copmer (5lmaig

OB L, 3l oS (DA e Sl Gb cand) el (6,8
sldle 3 losas 5 US o (giluand | 18 3L ¢l »
L aglin 5 oy ol el 0 ool by o]
g el Sl ez Sy plac e S sl i
53 L3 adS 055 S8 51 ey s sl slie ) Jies
5 (S5 OF o 5 AT o s o2, S
5ol ileesly wbas U 4 ﬁ)ﬁlﬂsww

[Allzes oge slac 5 ol eslu =Y

G e 1 Sl 5w aly G Sl

WaseD) OJ}«.@MUL.M CJ.‘:—O

ol oy (Sl 5 (Sl e 5wl SIS (S50
oo s CLasl L oS clasliy gy fly 0L
il AT el LSS & sl s i o118
J\j_w g)j.,i_.v w;j]a.v BE 6)[2?[.\» ‘:)\j:?’d ;\ .))lJ)L_:.a
(NS (S o plS i Jlasl S el il
L e 2SS Olime ez a5 1 8le 5 e 51 e
VOO U PR coY Y P O [PV J SR VPG PN SOV S
s sl S slaslile 5 sl Lot s
SO Jold LS a)lS S LT 51555 7 e (lueags
O 5 Sose e 5 255 e (S muly Ole) Suta
el dbda ks (g5leang Jils ¢
Glraasiin (ol a8 Wb 4S5 5b Oles 353 - s
Sl 5 Jis s LS iy Sl eslinnl Ly LS
6Lbﬂ:dﬁ JJLM LA‘\_.AM U_i‘ J._y‘u.L:.- Lf"'-’-f“':";k}
e 5 18 a5l (6255

PArate s L_z PLY D9 6\.‘“,\})'13]; S A
Sgd s A e sl aal s ses 53 PADOSE aiJS 5

Slle 0 ddays a8 Jled o ladlan 5 slad Y
aria PAStep S 51 PAmultiplicity o L
Pyt

Do A Slaedisls  slaas Y

e Ol Jld o 5w e sl
Sl 5 ed3ls sl 4 M 5N sy dalst (V) &) 5

S e oLl L)



0 MOPSO Sl sslizul L Jus y ks 5153005 S 513 550 (5 3loking:

Sles b sl phest 51 glods (rns Jlais 4 O, b
Ay 0L 4 i ol O 55 (6 i 5 S

5 Dy a3 Ll PSO 2y 5 S
LY el

L olad lacmbse 5o Ols adsl s lids )
fmierr gbas A D gy, sl oo e

Ll Gob eyl n Camdge 5 e Slejis s Y
«(f) 5 ()

pbest olejen Slesisz 5 Sawsls b Al ¥
Sl o, se s ghest

il byd )13 B Y A e 2280

43.\.@.\..? blf.\sﬁ:(;zm.? (..‘.'.Uﬂl—\/

53 O8I0 Camer r:i)ji&\ BAANa Al s
3, abdadiz o, SNs [T ] s V48] JLe
53 01 Jole &8 e MOPSO[7] o ol 5 esliad
© g Shes 31,8l il el sl 0L (V) IS
j\,ﬁ&«smdwu@\[vr]w,&%ﬂwru
53 ke 4l O e SO i w03 S ol | Conax
Sl S cpomas a3 0 ot ine olie 03 sdons
2> s sl il A sk gl S
03 el lagaly ol ol iy a5 ST gla ) ST
L o d s Y] 8 sl oS >l i
05 5 Smrer F st el e 3l
el gy ol
ol ol S b gbest , pbest Lzl
Sl () el 5l Al gl basir o2y 50055 e
o Al glagal wan 15 LS eslinal el olabs
033 4S 555 o 55 PHESt Sley e ol (5 Ol e
2 3 o ghest S Oy lie | OF LS Slade s
sl sl 53 sy e Ll slagal o SIS

et

ol 03 S aS algiy oy = 2 PSO
0303 A e e SL2E 55 kel S5 5
352 Smbse 5 AS 0 Sl S L St sl
Hens ot G 5 3 e 2
(Gl e & 003 a (S5 Olie) 603 2 LS
ol 2t n (5 S el el nd Kot s b
DV4]s 55 0 s a5 e b ol 5
o3 M 5 ail aily Ay D e (gliad uos (5 3
Cmdse 53 03 ;o LML Al Bl Dy oy Cmar )3
Viz[Vin, Ve, s e U cas S 513 Xi=[Xi1,Xi2,- -, XiD]
Slakd e Caans 45033 8 AS o &S > oy Vip]
Phesti=[phestis,  —w to3 S 4 o adom) 0T L5 oS
23 Cmbge i LS e &S > phestip,..., pbest;]
Gbest=[gbest;, gbest,, ..., ghesty] L ;5 conax IS
e s Cmbge 05y e el le
e S A g S ST 3 et D
S d 053 &S = oled Gloe g 3l 5k &
SRRUPYITY S - JUE U V.gj.;;gbest}pbest
ol elal o Xrg Lodar S ge 5 Vs Jm ol Cs

vl =wvit+ c1rl(pbest}s’1 - X:;l)+ c,h (gbest};1 - xﬁ;l) ™)
t o t1 -l 3
Xrs = Xps™ + Vs ®

Sl el O35 W 5 LSS esled T 558 Ll o

50 G LS ol s e e JS Gl S
S W gl Sy e .ol ol iy x5 (5,50 4
S s oo a3 Ll 05l 51 5 5L5 1, ol
5w GalS Eel O gl o S S i S
15 01 53 48 b los 51680, @ 003 Gosds
aS L Old y 0 € 50 lacul s gl e cl
5T S o s |5 glESE 5 PESt & 63 s Ol
S 5 e e e oS dies Jase Ll sluel 1

IS5 paeta 25 el L5 s PSO plasl s



‘\' dLLcherb)w4rj)JLﬂcdfw.h.@.ﬁ).ﬁwﬁéuw ?

1. SMOPSO{

2. Init Pop();

3. Init Velocity();

4. EvaluatePop();

5. Update Fbest();

6. Update Pbest();

7. Insert nodom();

8.  Gbestpos = rnd(0,nodomfileSize)

9. for(i=1 to MAXCYCLES){

10. for(j=0to MAXPARTICLES){
11. Update Velocity();

12. Update Particle(); }

13. Keeping();

14. Evaluate Pop();

15. Update Fbest();

16. Update Pbest();

17. Insert nodom();

18. Gbestpos = rnd(0,nodomfileSize) {

10 Print Qtatictire /-
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