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Abstract— Cloud computing can be defined as a type of distributed system consisting a collection of interconnected and 

virtualized computers that are dynamically provisioned. One of the resource management issues is related to task scheduling. 

A hybridization of PSO(Particle Swarm Optimization) algorithm and PACO (Parallel Ant Colony Optimization) algorithm                                                       

that solve the same problem based on execution time and cost and increasing the efficiency. The Parallel implementations 

improve the efficiency of population-based metaheuristics. By splitting the population into several processing elements, 

parallel implementations of metaheuristics allow to reach high quality results in a reasonable execution time, even when 

facing hard-to solve optimization problems. Parallel algorithms use several computing elements to speed up the search, and 

also introduce a new exploration pattern that is often useful to improve over the result quality of the sequential 

implementations. The implementation is done by using cloudsim and is expected to get improved throughput, reduced 

execution time and reduction in cost. 
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I. INTRODUCTION 

Cloud computing is a type of internet based computing that provides shared computer processing resources and data to 

computers and other devices on demand. It is a model for enabling, on demand access to a shared pool of configurable 

computing resources. Cloud computing and storage solutions provide users and enterprises with various capabilities to store 

and process their data. Cloud computing relies on sharing of resources to achieve coherence and economy of scale. It is a style 

of computing in which IT-related capabilities are provided “as a service”, users to access technology-enabled services from the 

internet. The majority of cloud computing infrastructure currently consists of reliable services delivered through data centers 

that are built on computer and storage virtualization technologies.  

A cloud computing service provider operates cloud computing system this needs building and managing new data 

centers. Some organizations get some of the benefits of cloud computing by “internal” cloud providers and servicing them, 

though they do not benefit from the same economies of scale.  

Cloud services are provided to the cloud users as utility services like water, electricity, telephone using pay-as-you-

use business model. These utility services are generally described as XaaS (X as a Service) where X can be Software or Platform 

or Infrastructure etc. Cloud users use these services provided by the cloud providers and build their applications in the internet 

and thus deliver them to their end users. So the cloud users don't have to worry about installing, maintaining hardware and 

software needed. Cloud users also use these services by paying for the resources utilized by them. So the cloud users can reduce 

their expenditure and establishing IT infrastructure themselves.  

Cloud is essentially provided by large distributed data centers. These datacenters are often organized as grid and the 

cloud is built on top of the grid services. Cloud users are provided with virtual images of the physical machines in the 

datacenters. This virtualization is one of the key concept of cloud computing as it essentially builds the abstraction over the 

physical system. As the computing industry shifts toward providing Platform as a Service (PaaS) and Software as a Service 

(SaaS) for consumers and enterprises to access on demand regardless of time and location, there will be an increase in the 

number of Cloud platforms available.  

II. EXISTING SYSTEM 

Particle swarm optimization (PSO) is a swarm-based intelligence algorithm influenced by the social behavior of animals such 

as a flock of birds finding a food source or a school of fish protecting them. A particle in PSO is similar to a bird or fish flying 

through a search space. The movement of each particle is co-ordinate by a velocity which has both magnitude and direction. 

Each particle position at any instance of time is influenced by its best position and the position of the best particle in a problem 

space. The performance of a particle is measured by a fitness value. 

In PSO algorithm, the population is the number of particles in a problem space. Particles are initialized randomly. 

Each particle will have a fitness value, which will be evaluated by a fitness function to be optimized in each generation. Each 

particle knows its best position pbest and the best position gbest. The dimension of the particle is the number of tasks in a 

workflow. The evaluation of each particle is performing by the fitness function. The particles calculate their velocity and update 

their position. 
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Because they are transmitting the information, especially the good information at any time while searching the food 

from one place to another, conducted by the good information, the birds will eventually flock to the place where food can be 

found.  

Particle swarm optimization (PSO) is a self-adaptive global search based optimization technique. Each particle adjusts 

its trajectory based on its best position (local best) and the position of the best particle (global best) of the entire population. 

This concept increases the nature of the particle and converges quickly to global minima with a reasonable good solution.PSO 

has become popular due to the simplicity and its effectiveness in wide range of application with low computational cost. The 

heuristic optimizes the cost of task-resource mapping based on the solution given by particle swarm optimization technique. 

The optimization process uses two components: the scheduling heuristic and the PSO steps for task-resource mapping 

optimization. The position of each particle in the swarm is affected both by the most optimist position during its movement 

(individual experience) and the position of the most optimist particle in its surrounding (near experience). When the whole 

particle swarm is surrounding the particle, the most optimist position of the surrounding is equal to the one of the whole most 

optimist particle; this algorithm is called the whole PSO. 

A. Disadvantages  

 The method easily suffers from the partial optimism, which causes the less exact at the regulation of its speed and the 

direction. 

 The method cannot work out the problems of scattering and optimization. 

 The method cannot work out the problems of non-coordinate system, such as the solution to the energy field and the moving 

rules of the particles in the energy field. 

III. PROPOSED SYSTEM 

In the proposed system PSO algorithm and Parallel Ant Colony Optimization Algorithm (PACO) are combined to get to increase 

throughput, reduction in time and cost when compared to the result while these algorithms used separately. Ant Colony 

Optimization is a population-based metaheuristics for solving optimization problems. ACO uses artificial ants to construct 

solutions by incrementally adding components that are chosen considering heuristic information of the problem and pheromone 

trails that reflect the acquired search experience. The first criterion differentiates “parallelized” standard ACO, designed to 

decrease the execution time without changing the sequential algorithmic model. Specifically designed parallel ACO is aimed 

at improving the results quality and the computational efficiency, following a different algorithmic behavior. 

Parallel processing is a good way how to solve efficiently large optimization problems. The structure of sequential 

ACO algorithms is highly suitable for parallelization. The behavior of a single ant during the iteration is totally independent of 

the behavior of all other ants during that iteration. This behavior of the ants was the motivation to develop an algorithmic 

strategy for parallelization. 

A. Master 

 From the given population randomly select the candidate; those selected candidates are going to participate in scheduling. 

 For the each selected candidate allocate the processes and ID. 

 Find the fitness value for each candidate that is selected from the population. 

 Let n be the number of processor, get the value for n from the user. 

 The task will be between 0 to n, send that task to the slave for the evaluation. 

 Receive the result from the slave. 

 If the obtained result is optimal solution, if the solution achieved the target, then the solution is best and then stops the 

process. 

 If the result is not achieved multicast the tour length and again continue the process. 

B. Slave 

 Get the task from the master. Master sends the particle along with their ID and the processes. 

 Initialize the pheromone matrix for each particle. 

 Check whether the solution obtained is optimal solution and achieved the sub-task. If the sub-task is achieved then return 

the result to master or continue the following. 

 Find the position and the velocity of each selected particle from its position and its neighborhood. This is mainly done to 

exchange the information. 

 Find the length between the target and the particle, with help of the velocity and the position of the particle found in the 

previous step. 

 If the length is very low that means the target is near to the particle, else target is far away. 

 Based on the criteria eliminate few particles that have the larger value of length. 

 For the particles with minimum length, updates its pheromone matrix and send the result to the master. 

C. List of Modules 

 Selection. 

 Fitness value. 
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 Evaluation. 

 Information Exchange. 

 Comparison. 

1) Selection 

Randomly select the candidate from the given population. The algorithm starts with random initialization of particle. In this 

problem, the particles are the number of tasks in a workflow. The value assigned to an each dimension of a particle is the 

computing resource indices. Thus the article represents a mapping of resource to a task. 

2) Fitness Value 

Fitness evaluation is conducted by supplying the candidate solution to the objective function. Individual and global best fitness 

and position are updated by comparing the newly evaluated fitness against the previous individual into global fitness, and 

replacing the best fitness and positions as necessary. The value found is called as pbest. 

3) Evaluation 

Another best value is tracked by the particle swarm optimizer is the best value obtained so far by any particle in the population. 

This best value is global best and called gbest. When a particle takes part of the population as its topological neighbors, the best 

value is a local best and is called lbest. After finding two best values the particle updates its velocity and positions. 

4) Information Exchange 

The strategy of information exchange plays a major role in this algorithm. Parameters of exchange can be solutions pheromone 

matrix or parameters. A fixed condition should be selected to cause the information exchange to happen. This can be a timed 

interval, number of iterations or even a comparison that compares the locally optimal solution to the globally optimal solution 

obtained so far. In the last case information exchange can be carried out, when the local optima is better than the global one so 

far. 

5) Comparison 

The constraints are compared in the result of Hybrid algorithm and result of PSO and PACO algorithm executed separately. 

IV. RESULTS 

To improve the convergence rate and escape the local optima trap in PSO and PACO. A hybrid of PSO and PACO which 

utilizes the concept of distance metric from PACO and the direction metric from Particle Swarm Optimization Algorithm to 

design a new probability metric. 

Particle swam optimization is a new heuristic optimization method based on swarm intelligence. Compared with the 

other algorithms, the method is very simple, easily completed and it needs fewer parameters, which made it fully developed. 

However, the research on the PSO is still at the beginning, a lot of problems are to be resolved. 

The results of our experiment showed that PACO can produce the optimal solution significantly faster than sequential 

ACO. Also, as the number of processors (sub-colonies) increases, the time for finding the solution decreases. The time interval 

between information exchange points has an effect on the time for finding the optimal.  An interval must be chosen so that it is 

not too big that the sub-colonies do not benefit enough from each other, and on the other hand, not too small that each sub-

colony does not get a change to formulate a decent pheromone matrix to exchange and the communication overhead overweighs 

the benefit gained from the exchange. 

 
Fig. 1: Comparison of HPSO with FCFS and RR algorithm 

V. CONCLUSION AND FUTURE WORKS 

PACO-PSO hybrid algorithm solving path planning problem based on Swarm Intelligent is proposed. PACO as its positive 

feedback, parallelism and easy combining with other algorithms is widely applied on lot of fields. Using PSO is because that 

PACO greatly need experience or repeated experiments to choose corresponding parameters. Experience always occupies in a 

leading role. Thus the parameters in PACO can be optimized through PSO and parameters can be chosen self- adaptively, so 

that the optimal performance of PACO can be effectively been enhanced. By stimulating experiment it is proved that the 
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algorithm is correct. As a future work, techniques could be devised to improve convergence rate of the algorithm for the large 

search space. 
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