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O ABSTRACT O

Cloud computing is a term that refers to computer resources and systems that are
available upon request over the network and that can provide a number of integrated
computer services without being restricted by local resources, with the aim of making it
easier for the user. It has been proven that the process of optimally allocating resources in
the cloud computing environment is NP-complete, hence the need to use heuristic methods.

A number of resource allocation algorithms have been proposed and used to address
this problem, but no one has been shown to be absolutely superior to the other. Therefore,
five resource allocation algorithms were applied in order to evaluate their performance in
terms of overall execution time for a set of tasks (Makespan), Throughput, Response Time,
Memory Utilization, CPU Utilization, and BW Utilization.

The evaluated algorithms in this paper in terms of resource allocation performance in
cloud computing are MaxMin, MinMin, Honey Bee algorithm, Ant Colony Optimization,
and the Particle Swarm Optimization algorithm. The comparisons studied in this article
indicate that the Honey Bee algorithm is the most suitable choice for allocating resources
in cloud computing if the goal of the computing system is to achieve the highest
Throughput with lowest Response Time.
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Algorithm 1: ACO algorithm

Input: List of Cloudlet (Tasks) and List of VMs Output:
The best solution for tasks allocation on VMs Steps: 1. Initialize:
Set Current_iteration_t = 1.

Set Current_optimal_solution=null.

Set Initial value tij (t) =c for each path between tasks and VMs.

2. Place m ants on the starting VMSs randomly.

3.fork:=1tomdo

Place the starting VM of the k-th ant in tabuk.

Do ants_trip while not all ants end their trips Every
ant chooses the VM for the next task according to Equation 1.
f V1% % g
[rij )] * [/71.}. ] o ‘
—— 5 if j €allowed
K pos 2s callowed [7,, @] *[n;]
py @) =+ (1)
0 orthernvise

Insert the selected VM to tabuk.

End Do

4. fork:=1tomdo

Compute the length Lk of the tour described by the k-th ant according to Equation 4.
P sum,_y; (da. )} (4)

="

L* (t y=argmax .
J

Update the current_optimal_solution with the best-founded solution 5.
For every edge (i, j), apply the local pheromone according to Equation 5.

T [:T}=[:l—p)r¥ [r)+ﬁrﬂ.[r) (5)
6. Apply global pheromone update according to Equation 7.

o . . .
ri,-{f)=r{,-(r)+£—_ if (i.j))eT (7)

7. Increment Current_iteration_t by one.
8. If (Current_iteration_t < tmax)
Empty all tabu lists.

Goto step 2

Else

Print current_optimal_solution.

End If

9. Return
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Input Lisr of € Toudlet (Tasks) and List of VM
Ouiput the best solution for raks alloction on Vs

Steps
L. Inirialize
Set  valne of parameters  Number of Bees, Number of Inoctive, Nwwber of active.  Number of Scout,

Max_mamber_of Vists, Prob_Mistake, Prob_Presuasion, miax
Set Cun ent_leranon 1= )
Set Glolx ,'.‘75';'\ I_ Salurion=nuil
2. Generate Randont Solutton for eacts bee
3. Update Current_Best Solution
4 For k =] to Number L‘{.’. Bees
IF k is an ActiveBee
Perform ProcessActiveBee()
ElselF k is an ScoutBee
Perform ProcessScourBeel)
Else
Perform ProcessinactiveBee ()
End IF
S Increment Curvent itevation t by one
6 lfl(_ WITent Ireration ! < fyet
Golto step 4
Else
Print Global_Best_solurion
End Jf
Stop
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Parameter Value
Number of particles 100
Number of iterations. 1000
Inertia min. 0.1
Inertia max. 0.9
Cognitive/local coefficient. 1.49445
Social/global coefficient. 1.49445
Contriction factor 5
Method used to update inertia. Linearly Decreasing Inertai Weight method.
Method used to update particle position. Sigmoid

ACO ) l5a Auhyd (B Aasiinaall csatiall o (2) Jgaad)

Parameter Value
Number of ants in the ant colony. 8
Number of iterations for the ant colony 5
optimization.
Initial pheromone level on the trail. 1
Importance of pheromone in decision- 3
making (alpha).
Importance of distance in decision- 2
making (beta).
Total pheromone deposited by ants (Q). 8
Rate of pheromone evaporation (rho). 0.01
Honey Bee 4. lsd duls 3 dasiinial) cigaiall ad (3) Joaadl
Parameter Value
Threshold 1
Ayg yaal) cula g Ll (4) Jgaad)
number of task length (random) pes filesize
tasks
group 1 | scenario 1 100 [10000,20000] 4 10
group 3 | Scenario3 1000 [10000,20000] 4 10

journal.tishreen.edu.sy

Print ISSN: 2079-3081 , Online ISSN:2663-4279

428




:Performance Metrics 18} aydi julas =5

Bany aladiuly BN alasiuly Al Lt e algall (0 deseadd JSI 25l ey oa uladll
22l el (e aladiials 433 al) dallal)
Ay °

O S Aplad) Lol b Ligme i) 558 A Loy Ladas 5y A pleall e Jlaa) oo 8)be a5
P05l Ay dats ARSIy dplati) g Q6 ey Y AT Uil o 18y ALels 5yl (bl 138 Lasy

Throughput = Sum of (Data Transferred / (Cloudlet End Time - Cloudlet Start Time) for
each cloudlet

sty () J
ALE e pla)) I dresil b tie Aegall Upems e Seddl el ) laiaN) cdy
cJaad) Jleal aae ) Jaad) ecae 20 ey Ciligs Janll ecae o lgl iy @il) Ao g5 L paiiuall
{1 )L At () A ey
Response Time = Sum of (Finish Time - Submission Time) for each cloudlet / Number of cloudlets
PR N{RRTeEA | V) °
Makespan s o o oSey - JolSIl Ladnl algad) (o Ao sane dalladd Griwall gl Jlaa) s
Al 8Y) 5eaY) A aleall 28 i g Vs cAaal i) 5] (e deganal pleall e gana Oued Gub oo
1 ol S Al (he) dad aady 2T 2 Aege AY KU 2L () Glua Gyl e ales S
Makespan = max (cloudlet.getFinishTime () for cloudlet in sr.recievedCloudlets)
1)) Aalladll Bas g aladiin .
Ol AT Cappai€s s Aty 4] HLEY) (Sans ol Sl o deall BES 3l oz Jiay
5 i) el Jlae 8 . Jeall pcae dn 8 3)sall a3 el gl A a 3leall aladi
£l il 83 sap dullady sl ozt e Ciogll A She 8 Glad ASlgual) sl dueS o)
el Ly o Bliad) ae a1 aadl LY 3lsal) 3550
Apuatlly a1 AU A0 dadlead) sang) I Qi1 o Jaeall 58 dallaall 3ag aladinl 8 4k
P AU OBl A Hall Aadlaall Basg aladinl Aad axty . IS sl )
CPU Utilization = (Total CPU Usage / Number of Cloudlets) * 100

ISR PRIEC .
S s Aad Jants . JSI) sl a3l Aselly Apcal ) A1 5813 SN Jldi) G Janadl sas
: sty

RAM Utilization = (Total RAM Usage / Number of Cloudlets) * 100
Al Uil e aladsil .
S ) a3l Aaesilly Apual i) AU gaa il GUaill (el SN JUiY) o Jaxall sag
p ) L a3 Bl mge aladind ded e

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
429



Tishreen University Journal. Eng. Sciences Series € 2024 (5) 2asll (46) alaall Zavigl) aglall . 050 daals dlas

Bandwidth Utilization = (Total Bandwidth Usage / Number of Cloudlets) * 100
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