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Abstract

Mobile edge computing improves the experience of end users to achieve appropriate services and service quality.
In this paper, the problem of improving resource allocation, when offloading tasks, based on mobile devices to
edge servers in computing systems is investigated. Some tasks are uploaded and processed locally and some to
edge servers. The main issue is that the offloaded tasks for virtual machines in computing networks are properly
scheduled to minimize computing time, service cost, computing network waste, and the maximum connection of
a task with the network. In this paper, a multi-objective hybrid algorithm of particle swarm and gray wolf was
introduced to manage resource allocation and task scheduling to achieve an optimal result in edge computing
networks. Local search in the particle swarm algorithm has good results in the problem, but it will cause the loss
of global optima, so in this problem, in order to improve the model, the gray wolf algorithm was used as the main
basis of the proposed algorithm, in the wolf algorithm Gray, due to the graphical approach to the problem, the
set of global searches will reach the optimal solution, so by combining these functions, we tried to improve the
operational conditions of the two algorithms for the desired goals of the problem. In order to create a network in
this research, the network creation parameters in the basic article were used and the LCG data set was used in the
simulation. The simulation environment in this research is the sim cloud environment. The comparison results
show the improvement of waiting time and cost in the proposed approach. The results show that, on average, the
proposed model has performed better by reducing the work time by 10% and increasing the use of resources by
16%.

Keywords: Resource Allocation Improvement, Mobile Edge Computing, Particle Swarm
Optimization Algorithm, Gray Wolf Algorithm.
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1: input: Set input data, A(t) :=@; t:=0

2: output: Optimal solution

3: Initialize

4: while (not termination condition) do

5 create P(t) by observing the state of Q(t)

6: determine new positions and velocities of

particles followed by create B(t)

7: find Fonseca-Fleming ranks
archive C(t) = A(t)UB(t)UP(t)

8: calculate crowding distances, fitness and then sort
particles in C(t)

9: form A(t) of Pareto-optimal solutions from the
sorted set C(t)

10: a tournament selection of an angle rotation matrix
Mg based on rating R(My)

11: mutate the selected matrix Mg with the rate pn,

12: modify Q(t) using the rotation gates

13: t:=t+1

14: end while

for an extended

Wgy oS A ) S
ool s 6 S8 (53l Aty ST S lgic 4 PSO
o8l gly BLasSl o5l PSO o wophe goi dinbs
o).'.i)| ! Coro> » ‘S\MA LS)")"“““‘" ;.i; “5)...:‘).“; 6)L.ud.~.e‘4
Jzoly o &5 A Cumen el jelaie 4 BlisST o
g_i.g. B u‘)b ‘)"5-“""5" J.O.M d‘).'o‘ Le ‘J'SCSQ 00)9]).3 ‘) o
9995 425 5l 0)d p2 g Wgh o oy an siz (JLaST Glas
ooliiul 395 Cuadao pudaid (5l 095 Holoe Ol a2 (pimen
Olyd g 99 AT (lags Cosdse L Ol uimes WS
)" Gobmo Oloodats & g5ls 9 ol QL»T Q—| 6‘)—?‘ a5 ol

s oyl

SFSB S S S s5laul 5 ks, 5l a8 S sl GWO
Ty Al 1 6 2aS 1 GBS, w05, Ky o el Carpebs o
(@) W S55 05,5 nl olypy w50 S5 658 S,
GBS s Sl S )T cun atws Wigd oo ol
Ol s Ll oS oo S8 T 4 Ll igds co ogmma asgil
@) s oS S ol odle igd o a3lids (o) by S5
S pgele ot by o W gl )5 4y Cond (65265 Caglyl (sl
S bl cwl by g WT oS35l 50 oo peles Wl
) WlEal i s 1) Caglsl o30S a5 LlaS )5 Kl gl 5
SESS S S5 90 ST S S Il oS as

s Sygo Q—.’.‘ 4 cs‘”l‘) Lngu:;ﬁLos 5 GWO

a W55 g S o8 Cilye alals ok, il o

VY

Ll Minimize (Te)

oy sl Sloas (6l g 5 S 2w ol
4.:.!)5)-«-4 c\...]s‘ wy S ddlaie )| o‘).o.ﬁu.d.u olKwd a5
oley S Wb b eenlply 0ed 0 (30 wod o g >
L)l Sl 5 ad j5m 4 olien (3l olSiws Jlal
oS G5 osll ]y ad 5,0 b IS S (AEX)

alowo Jo (09, -V-Y

S a4 855 VMsV = {vl, v2, v3,..,vn} ol oK ¢
3 3 99bes ool elatSl ilse Sl n sl ilre tle
AWl & e ol (J ol basl oo (a5 (o3lo 0 yle) aseis
D5 0 (Ch) Bloas anie 2ul38l L ol pen ES SUlgs 5l i
S92 50 (6 3lre s pdile Hlatio U wigh oo atilil cas o ayllsg
Py Sllre 526 5wl wanr Gully by Gl
olaws b, Plos a4 b anie pols b Bos ol ply oo

.Zewl Minimize(nj) oo VM

Al o Slas 5 (Cp) wnlp ol oyl 5l Siagsy cnl 5o
by ) gl ad o Uy anl 5 ol sly PP
Sl aslin gl PP g CP o5 so oolical oas (g,l38 )
S aiiS oo )5 ad j95m 0,8k b aally sl 2l il wnl
Sl g bl ool (5,135, by arwle 4y o6 4] 55w
Lol @ cinllsg g Wigd oo ol (53lme Slacmile (m) (55lne
VM jlaie) VM ;o lade g g 45 0980 o0 00l plais]
00 ools ol alidls o5lail 5 CPU g s bl 3 (VMV
WS 0l Gt (V) s3lme 9w ST 055 00 (e T &4
Sgd s (srw BT (nl )3 39 a3 oo 8 il plovl 4 5018
s S S5 5 s ploojl 3509, sgme wlul 2

358 Jo gale;

il 00l oaly ioles V SS jo wig, aS Al

5 S S S5 leain (o5 5 gy Sl GRee cnl 5o
Jooly 4 sliws gl (GWO-PSO) wlyd aloosl (5lwaigs
&l (gsleaige w2 e8Il S PSO a5l o oolitiul asge
Sl J=oly oy (sooins Q] Gan oS Cl pbol i
3l (el BlassT lase SO o Dl a8 o b Al S
)‘| aS Sl Lg)lx;_,ll)é GJL“‘V*.‘.*@H. &MS: LSJ GWO ‘)i.{o K9

Lol 0als 438 5 sl 6 oS S S



S S5 5 0lyd ploojl 5luannge wiu sl 5l eolitul b blige 4 Slewls 1o mlie (arass Sone

| Ayl Catedr dulad |
L haar (Fijly (5 dubio

-
— [CYE % JOR LIV

yd Cunlge pudd

(EXE % g KL
Tl 4Bl dgug

whne g g Car g 30 0 5> lkes

v

39041 (S
Tewd il

B 0 gt Conws 4 slSe pud

&

8 4 s (ggoNicr
Toud plodt phais o0

vt
la 426 Ll 1,3 4 pled
U Tl ook wrlinid!

I

HOW KOS

Olgie 4 Curar o oy 3 yigt Cutdge &1
il wilga

SO ketion wigy wylzgld Y Sl

itr+1 _ .itr itr itr
X; =x; +wy; + clrl(pi — X; ) +

cara(g — x{) M

Olae 4 0)8 1o b Cepw g (Jad Cuadge olae (ol (o

@S by a0 0sd o0 aSlS Jool) (ol (lyie
Jooly e 5 09boe wBlid culie Jool, egd (lye
P90 &S pldurez plu gl se 0ol W (guny cenlis
BWO (SiS5 gy 51 i () Kal ez oo Lt |, Lo el
Bl dass Kl o9 oo culon W g Lo W lawg Ko anl 8
i bl 5YL glacyslsl slacS 5 515 0l 1, aplS e
Al Bl e o polre |y b3 IS plSin (55 slaS S
Ll 1) ogd o Colon lalds o laky dald] lawg cdél K
Jolse gl e Cuws 4y (LB CumBge et 50 (5 428
Gl 5 oS JLis | aige Jole )50 gl oile 3L LS
iy g gt Jolge nlpl aims s T L Gllae | 055
el 0l )l (60,90 D yae 4 dalol jo ool adlaie

S50 1,2l GWO S5 o

Jelse aam (sl polin S s o

Jiie PSO SaS5 a4 adyl bl (g 4y else 0
09 o0

g g0 04l ,5 5 GWO 4y ouls Mol slacesdse @
Dyse S5 @855 bl 4 G, B S0

el 0l o3y iules ¥ Ss j0 aig, &yl>old

il (5lodinge slapt )5S G o098 51 (52 PSO o651
s By i, a5 sl adgl oyl L VRAD Jlo o e
w2550 S0 GWO o sleiin slasl o eloza! Jabss |
Jd 5l Baes a5 s olgiin YoV F Jlo 50 a5 canl wyo L
pledl 58 s ol 3l 5 (6 2SB 55 g (o e abeds

& w0y 5 a5 ol sl £9,0 (Bolal e So L PSO
BA‘SG“’SPBMGL’QB)Q‘W‘oﬁjfw&'OML“
ol ol sl wiS o bl 1) e Jad Cesdge CoaS
58Sy SamBae e DS GLSS e 0 a8 Gl i e
e Caxbaa 8l g 10 g 2590 so Ll 4 ailails ands
P) cazed oy i kil (n e onl o oo o] 3%l
00uols (@) (5ol 02y Wil o 5o (Bl Ll oy g
g el OLd e ) Gl paie &S5 0l 090 oo
4J.>Lu).>o)9.4QJ.;&;SGA&SQ‘)&L;&.;QSPQPM
i 9 Lb)‘)i? 6‘)‘3 itr ua>L.u UT 9 aS el 00l 00l C.May \

Ll QI)S (5)'L~u<\.iLo.; ‘_glﬁ



VE IV A amio OFY Gl gl S0 508 lao,lad qepopls Jlo

Do = |CRy * X7 — iz,

Dp=|CR2 * x[lftr - x‘%L
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Parameter Value
CPU MIPS 2400
Storage size 40000 MB
RAM size 1024
No. VMs 42
VM Price 20 cents
Population pso 10
Population GWO 15
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Parameter Value
Task number 1000-200000
Length(MB) 100-3000
MPIS 500-5000
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