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ABSTRACT

Cloud computing is the delivery of computing as a servicedrather than a product, whereby shared
resources, software, and information are provided to computefs and other devices as a utility /(like the
electricity grid) over a network (typically the Internet).Cloud computingpalso focuseésyon maximizing the
effectiveness of the shared resources. Cloud resources arefusually net only shared“y mdltiple users but are also
dynamically reallocated per demand. The key challenges‘of Cloudtechnology is resourcesmanagement and job
scheduling. Cloud task scheduling is an NP-hard optimization problem, and many ifheta-heuristic algorithms
have been proposed to solve it. In this paper, ‘Multi, objective Ant Colony Algorithm (MOACA) for cloud
Resource scheduling is proposed. This algorithm aims to, allocate tasks on’to available resources in cloud
computing environment. The tasks available are comparedwith,the available resources and the best is selected.
The execution times from the simulation are used for evaluating antybased algorithm in cloud environment. The
processing time matrix is used'to répresent the processing time expected for every task on every resource; this is
done before cloud scheduling\is startedm,results showed that Multi Objective ant colony Algorithm

outperformed the ant colony optimization algorithm.

Keywords: Cloud €omputing, Pheromone, Resource scheduling, Heuristic, Ant Colonies.

IANTRODUCTION

Inthis,Paper design of an Ant Colony Optimization (ACO) algorithm that aims to allocate tasks on to
available resources,in cloud computing environment. The tasks available are compared with the available
resources and the best is,sefected.

The execution times from the simulation are used for evaluating ant based algorithm in cloud
environment. The processing time matrix is used to represent the processing time expected for every task on
every resource; this is done before cloud scheduling is started. The rows of the PT Matrix represent the
execution time estimates of every resource for a job while column represents the execution time estimates of a
specific resource of all jobs in the job pool. PTj; is the expected execution time of task T; and the resource R;.
The time to move the executables and data associates with the task T; includes the expected execution matrix
PT;;. The algorithm assumes inter-task communication; the algorithm presupposes processing times of every

task of every resource where one resource is used by each task. The PT matrix is represented as N x M matrix,
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where N represents the independent jobs needed to be scheduled where as M represents the available resources.

Each job’s workload is measured by millions of instructions and the capacity of each resource is measured by
MIPS.

In the Task Resource Assignment Problem (TRAP) a set of tasks i € T, has to be assigned to a set of Resources j
€ R. Each resource j has only a limited capacity c; and each task i assigned to resource j consumes a quantity r;;
of the resource’s capacity. Also, the cost d;; of assigning task i to resource j is given. The objective then is to
find a feasible task assignment with minimum cost.

The following assumptions are made before discussing the algorithm.
Let x;; be 1 if task i is assigned to resource j and 0 otherwise. Then the TRAP can for

be defined as

I1. PRIMARY CONSTRAINTS
The defined objective must be attained by satisfying the féllo

a) Atany instance a task is executing on onIyAQ

b) Ensure that a task hosted on
only one resource

. Any instance a task is executing on

it into the outline of the ACO meta-heuristic. For instance, the setback
RG = (V, E) in which the set of components comprises the set of
R. every task, consists of n couplings (i, j) of tasks and agents, correspond to

and costs djj are linked with all probable coupling (i, j) of tasks and agents.

IV. PHEROMO AILS AND HEURISTIC INFORMATION

Throughoutthe building of a resolution ants frequently have to capture the subsequent two basic
decisions: (1) select the task to allocate subsequently and (2) decide the resource the task be supposed to be
assigned to. Pheromone trail information can be linked with any of the two decisions: it can be used to study an
suitable sort for task coursework or it can be connected with the interest of handing over a task to a particular

resource .Similarly, heuristic information can be connected with any of the two decisions.
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V. MULTI OBJECTIVE OPTIMIZATION USING ANT COLONIES

Several objectives in ant colonies necessitate responding three questions: (1) how to globally bring up
to date pheromone according to the performance of each solution on each objective, (2) how does a given ant
locally selects a path, according to the visibility and the desirability, at a given step of the algorithm (3) how to
build the Pareto front.

VI. MULTI OBJECTIVE ANT COLONY ALGORITHM (MOACA)

Step 1: Collect all details about jobs and resources
Step 2: Initialization of the parameters value

Step 3: For each ant repeat step 4 and step 5

Step 4: a) Select the task (T;) and resource (R;).
b) Assign (T;, R;, availability[j], availability [j] +PTj) to

Step 5: Repeat the following until all tasks are executed
a) Calculate the heuristic information (n;;)

b) Calculate current pheromone trail v
¢) Update the pheromone trail mal

d) Calculate the probability m

e) Select the task with highest p
the resource R;.

f) Remove the tas

g) Modify the reso ime availability[j]= availability [j]+PT;

j as the next task T; to be executed on

ofall the ants scheduling list

ENT

Data Centre # 1 2 3 4
Available processing capacity 60 70 55 65
Available Memory 30 25 40 50
Available network bandwidth 8 4 10 15

Table 1: Available Resources in 4 data centers
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Task # 1 2 3 4 5 6
Process Time 20 25 30 15 35 40
Memory requirement 10 15 20 25 10 30

Table 2: Resource Requirements for 6 tasks

Available processing capacity 60 70 55 65
Available Memory 40 60 30 35
Available network bandwidth 8 4 10 15
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R1 R2 R3 R4
R1 0 1 1 1
R2 1 0 1 1
R3 1 1 0 1
R4 1 1 1 0

Table 4: Heuristic information of resources

R1
R1 0
R2
R3 2
R4 4 1 - 0
le 5: omone trail value of resources
bility matrix
R2 R3 R4
0.142857 0.285714 0.571428
0.0 0.6 0.2
0.285714 0.428571 0.0 0.285714
R4 0.571428 0.142857 0.285714 0.0

Table 6 : Probability matrix for Resources

After calculating probability matrix Pij, arrange all the resources based on probability value in

increasing order. So, based on the above calculation of Pj;, numbers of possible paths are generated from each

resource those we are called as possible ant movement to find the optimal solution.
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Starts from Resource R1:

Path 1: R1 R2 R3 R4

Starts from Resource R2:

Path 2: R2 R1 R4 R3

Starts from Resource R3:

Path 4: R3R4 R1 R2

Starts from Resource R4:

Path 6: R4 R2 R3R1

Communication Coast Calculation (Tc)

Path 1: R1R2 R3 R4

Path 3: R2 R4 R1 R3

Path 5: R3R1 R4 R2

rces by using path 1

R2(25) R3(40) R4(50)
0 0 0
0 0 0
1(5) 0 0
4(25) 0 0 1(5) 0
T5(10) 0 0 1(5) 0
T6(30) 0 0 0 1(20)

Table 7: Availability of Resources after allocating the each task in path 1

Resources

DC#1

DC #2

DC #3

DC #4

Availability

5

5

5

20

Table 8: Availability of Resources after completion of all tasks in pathl
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Total Communication Cost (Tc) for completion of all tasks in path 1
Data Communication cost (Tc)

Centres
DC1 (CC14 * dcy3) + (CCoa*dCy3+CCo3*AC1+CCo5*AC13) 17
DC2 CC3p*dCy1+CC35*dCo3 10
bC3 CC42™dC31+CC46*AC34+CC41*AC3y 18
DC4 CCe4™0C43+CCo5*0Ca3

Tc 59

Path 2: R2 R1 R4 R3

igure 2: Task

ocation of resources by using path 2

DCH#2(25) | DC#1(30) | DC#4(50) | DC#3(40)
1(15) 0 0 0
5) 1(0) 0 0 0
T3(20) 0 1(0) 0 0
T4(25) 0 0 1(25) 0
T5(10) 0 1(0) 0 0
T6(30) 0 0 0 1(10)

Table 9: Availability of Resources after allocating the each task in path 2
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Resources DC#1 DC #2 DC #3 DC #4
Availability 0 0 10 25

Table 10: Availability of Resources after completion of all tasks in path 2

Data Communication cost (Tc)
Centres
DC1 CCzr*dcyp+CCas*de 1 +CCs*de p+CCs3*dC 1 +CCs6*dC 4 13
DC2 CC14*dC3+CCo4*dCo3+CCo5*0CH1 +CCo3* AT
DC3 CCar*dCaz+CCaz*ACaz+CCsg*ACss
DC4 CCa2*dC4p+CCa5*dCsy
Tc

Data
Centres

DC1

DC

CCos*dCas+CCes*dCs; 14
035*d Ca1 13
56

Total Com ation Cost (Tc) for completion of all tasks in path 3

Communication cost (Tc)
CCes™dC14+CCo5*AC13 24
pc2 |\ s 0
DC3 CC14*0C34+CCos T34 +CCo5*ACa3HCCo3* UL +CCs,* UCa3HCCs3 ™AL +CCs5* sy 20
DC4 CC32*UCa3H+CCas UCs3+CCs*UCs3HCCsr*UCs3HCCss UCs 36
Tc 80
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Total Communication Cost (Tc) for completion of all tasks in path 4

The procedure follows for Path 5: R3 R1 R4 R2 & Path 6: R4 R3 R2 R1 will yield result as

Data Communication cost (Tc)
Centres
DC1 | e 0
DC2 CC41*dC24+CC42*dC24+CC46*dC23 19
DC3 CCs2*0C34+CC53*C34+CCs6* U35+ CCs4* U3, +CCs5* 3 29
DC4 * * * * *
CC14™0C42+CCo4 ™ UCaz+CCo5*UC3+HCCo3*UCs4+CC3 UCy

Resource)
(10,5) 1605 1512
(20,5) 2256 2065
(30,10) 3671 2248
(40,10) 5028 3765
(50,15) 5426 4966
(60,15) 6855 6140
(70,20) 7523 6678
(80,20) 8642 7395
(90,20) 9315 8432

(100,20) 10800 9744
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Table 11: Simulation Result comparison of GA and ACO
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