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ABSTRACT 

Cloud Computing is becoming one of the major technology in IT industry which helps to perform do work 

in a new way using dynamically scalable, virtualized resources which is provided over the internet. Now a day it is 

also used in mechanical industry as a new technology that transforms the tradition manufacturing business model to 

effective reconfigurable production lines, allows effective load balancing to dynamic customer demand and reduces 

the time to market. Task scheduling is a challenging issue in cloud manufacturing because the manufacturing 

resources are geographically distributed. In order to gain maximum profit and to efficiently utilize the resources in 

cloud manufacturing this paper proposes an optimization algorithm called Particle Swarm Optimization (PSO). In 

this paper Particle Swarm Optimization (PSO) based heuristic algorithm is used to schedule applications running 

on the cloud platform so as to reduce both computation cost and data transmission cost. 
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INTRODUCTION 

 In the modern trend collaboration, Internet of Things (IOT) has been identified as a key business technology 

that will reshape the enterprises worldwide. The manufacturing industries are changing from traditional 

manufacturing to IT enabled smart technologies in order to increase the productivity, reduce life cycle costs and to 

reduce the time to market. Since manufacturing jobs are diversified and urgent, Manufacturing can be accompanied 

using cloud related technologies to meet the growing demands of the customer. The concept using the terminology 

cloud manufacturing was first used by Li et al. in 2010. This is done in order to generate a temporary, 

reconfigurable production lines to improve efficiency, optimal resource sharing, reduce product lifecycle costs, 

efficient load balancing and on demand resource allocation. Particle Swarm Optimization was introduced by 

Kennedy and Eberhart which is employed to find solutions for continuous problem without any prior information. 

When application data is hosted on different storage resources at the global cloud infrastructure and when one task 

needs to process data from different data  

 Centers data migration becomes a great issue. In order to efficiently and cost effectively schedule the 

manufacturing resources to minimizing total execution cost and to maintain load balancing proper optimization 

algorithm must be utilized. In this paper, we focus on minimizing the execution time and the execution cost of 

applications on these resources provided by Cloud service provider Amazon EC2.  

TASK-RESOURCE MAPPING AND WORK FLOW 

 The Cloud workflow is modelled using a Directed Acyclic Graph (DAG) with a set of nodes ‘N’ that 

represents the tasks N={T1,T2,....Tk) and set of edges that represents the data dependence between the tasks which 

is represented by dmn=(Tm,Tn). Tm is called the parent task of Tn and dmn is the data produces by Tm and the data 

consumed by Tn. Suppose some ‘k’ tasks are to be scheduled on ‘i’ instances then the work flow can be represented 

as follows. 

  
Fig1. Workflow with 5 tasks Fig2. Service Instance and their storage 
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In the figure PC1, PC2, PC3 represents the cloud sevice provider and S1, S2 and S3 represents the data 

storage proivided by the providers. The manufacturing resources are geographically distribuited and there are 5 

tasks for which resources must be provisioned to make it execute.  

The main objective is to obtain Quality of Service constraints and optimize the task-service assignments 

inorder to reduce the execution time and computational cost. The Ctotal(W) be the total Computation cost of the 

work flow is the  sum of execution cost of the scheduling workflow Cexe(W) and the total data transmisson cost of 

the workflow scheduling Ctrans(W). 

    Ctotal(W) = Cexe(W) + Ctrans(W)    (1) 

 

 
Fig.3 Distribution of Manufacturing resources in Cloud platform 

IMPROVED PARTICLE SWARM OPTIMIZATION ALGORITHM 

The Particle Swarm Optimiozation (PSO) searches optima by updating generations when it is initialized 

with a population of random solutions. This algorithm is a simulation of the behaviour of birds in search of food. A 

random number of particles are initialized in the search space and each particle represents a potential solution. For 

each particle a position vector is defined which is updated regularly (Posi) and there is a velocity vector which is 

similar to position vector, it is updated consistently too and leads to movement in search space. Based on proposed 

algorithm by Kennedy and Eberhart the formula that exists for updating position vector is as follows.  

The velocity vector Vk of ith particle and kth iteration is represented as, 

Vk = WkVk + C1R1(PBESTk-Xk) + C2R2 (GBEST –Xk) (2) 

In each generation the fitness function is applied on the particle and evaluated and two parameters are 

defined pbest and gbest. Pbest represents the best position that ith particle has experienced since the process has 

started and gbest represent the best position that exist between particles from beginning of the algorithm. 

Pos k= Pos k +Pos K+1     (3) 

First, the algorithm starts with swarm initialization randomly to ensure each particle in the initial swarm is 

a feasible and efficient solution. Then, compute the values of the two parameters pbest and gbest for each particle 

during their movement. The stop condition can be the user’s QoS requirements, such as deadline, the budget for 

computation cost or data transfer cost.  

Each particle’s new position generation procedure has three steps: 1) Use gbest and pbest to select the 

elements from the promising set of pairs with larger probability 2) The particle tries to learn from its previous when 

there are not enough feasible pairs in gbest to generate new position 3) The tasks that are not mapped yet are 

allowed to choose from other feasible pairs.  

RESULT AND DISCUSSION 

CLOUD ENVIRONMENT 

Assume that all the tasks are executed in Amazon Elastic Compute Cloud (Amazon EC2) and the data are 

stored in Amazon Simple storage and transmission of data to manufacturing sectors is done through Amazon Cloud 

Front. Consider that all the services are geographically dispersed in several countries. 
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Table.1.Computation Cost for each task 

 PC1 PC2 PC3 

T1 1.23 1.12 1.15 

T2 1.17 1.17 1.28 

T3 1.13 1.11 1.11 

T4 1.26 1.12 1.14 

T5 1.19 1.14 1.22 

 

Table.2.Computation Cost for each task 

 PC1 PC2 PC3 

PC1 0 0.17 0.21 

PC2 0.17 0 0.22 

PC3 0.21 0.22 0 

RESULTS AND ANALYSIS 

Experimentation was carried by varying the total size of data processed by the workflow ranging from 64M 

to 2G. The total costs of different data sizes are compared. The results showed that the cost obtained by improved 

PSO is lower than the general heuristic algorithm BRS. After several iterations the optimal particle solution is 

found to be as follows. 

T1 PC2, T2 PC2, T3 PC3, T4 PC4, T5 PC1.  

 

Total Consumption cost is = 5.73 

Total Communication cost is  = 0.43 

Total Cost   = 6.16 

By varying the data size the results are compared with BRS algorithm and the result have shown 

improvement over the other heuristic algorithm which is represented in the graph below. 

 
Fig.4.Computation Cost Optimization Ratio 

CONCLUSION 

Cloud Manufacturing is recently becoming a paradigm for the next generation manufacturing. Optimization is 

an important concept in CM which is reviewed using various algorithms that can be adopted to service the task 

effectively. This paper presents an optimal scheduling algorithm for scheduling jobs in manufacturing sector. In the 

algorithm described in this paper the solution is represented in the form of task- resource pairs. The proposed 

algorithm effectively reduces the makespan and the results are compared with BRS algorithm.   
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