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ABSTRACT  
One of the problems in grid computing is job scheduling. It is 

known that the job scheduling is NP-complete, and thus the 

use of heuristics is the de facto approach to deal with this 

practice in its difficulty. The proposed is an apply FAFSA in 

job scheduling and comparison between FASFA and normal 

AFSA 
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1. INTRODUCTION 

Grid computing[1][2] is a type of distributed computing that 

work to divide computing, applications, and data storage, or 

network resources between organizations and geographical 

spread, And that its road to change the method of dealing with 

complex computational problems. In a large scale computing 

systems such as grid computing systems, there are often large 

amounts of resources available to be used for computing jobs. 

Since these resources can cost many millions of dollars to 

achieve the maximum made? use of an important problem. 

Scheduling in a grid computing [3] [4] system is not as simple 

as scheduling on a multiprocessor system because of several 

factors. These factors include the fact that grid resources are 

sometimes used by paying customers who have interest in 

how their jobs are being scheduled. Also, grid computing 

systems usually operate in very remote locations Task 

Scheduler [5] for groups can occur across a network. Because 

of these reasons considering scheduling in grid computing is 

interesting and important problem to examine. 

2. PREVIOUS WORK 
Genetic Algorithm (GA)[6] is a search heuristic that mimics 

the process of natural selection. This heuristic is routinely 

used to generate useful solutions to optimization and search 

problems. Advantage it solves problems with multiple 

solutions, Genetic algorithm is a method which is very easy to 

understand and it practically does not demand the knowledge 

of mathematics. Disadvantage There is no absolute assurance 

that a genetic algorithm will find a global optimum. It 

happens very often when the populations have a lot of 

subjects. 

Ant Colony Optimization algorithm (ACO) [7]: is 

a probabilistic technique for solving computational problems 

which can be reduced to finding good paths through graphs.  

Advantage Inherent parallelism, Efficient for Traveling 

Salesman Problem and similar problems, Can be used in 

dynamic applications  

Disadvantage Theoretical analysis is difficult, Sequences of 

random decisions (not independent), Probability distribution 

changes by iteration 

  

3. ARTIFICIAL FISH SWARM 

ALGORITHM 
The basic idea of AFSA [11] [12] is simulated fish behaviors 

such as swarming, preying, following with local search of fish 

individual for reaching the global optimum; it is random and 

parallel search algorithm.  

 

3.1 Some definitions and concept 
Mathematical models imitate the fish swarm series of 

behavior in nature which can be defined as [13]: 

1. Random behavior 

2. Searching behavior 

3. Swarming behavior 

4. Chasing behavior 

5. Leaping behavior 

The next behavior of artificial fish depends on its 

current state and environmental state. Random behavior can 

be presented as the initialization phase of the algorithm.[14] 

 

 
Figure 1 Vision concepts of Artificial Fish 

 

The crucial step in the AFS algorithms is a “visual scope”. A 

basic biological behavior of any animal is to discover a region 

with more food, by vision or sense. Depending on the current 

position of the individual in the population, marked as    
   , three possible situations may occur [16]: 
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1. When the “visual scope” is empty, and there are no other 

individuals in its neighborhood to follow,    individual moves 

randomly searching for a better region 

2. When the “visual scope” is crowded, the    individual has 

difficulty to follow any particular individual, and searches for 

a better region choosing randomly another location from the 

“visual scope”. 

3. When the “visual scope” is not crowded, the    individual 

can choose between two options: to swarm moving towards 

the central or to chase moving towards the best location. The 

condition that determines the crowd issue of     individual in 

the ‘visual scope’ is given in 

   

 
     

where θ   (0, 1] is the crowd parameter, m is the number of 

individuals in the population and     is the number of 

individuals in the “visual scope”. In the searching behavior 

phase, an individual is randomly chosen in the “visual scope” 

of     and a movement towards it is carried out if it improves 

current     location. Otherwise, the xi individual moves 

randomly. The swarming behavior is characterized by a 

movement towards the central point in the “visual scope” 

of   . The swarming behavior is progressive stage that is 

activated only if the central point has a better function value 

than the current   . Otherwise, the point     follows the 

searching behavior. The chasing behavior presents a 

movement towards the point that has the last function value, 

    . The swarm and chase behavior can be considered as 

local search. Leaping behavior solves the problem when the 

best objective function value in the population does not 

change for a certain number of iterations. In this case the 

algorithm selects random individual from the population. This 

process empowers algorithm for obtaining better results in 

solving numerous problems. 

 

2.2 Artificial fish-swarm algorithm 

 

Input : m  

               
                          
    while termination criteria are not satisfied do 

        for             do 

            Compute the “visual” 

            if visual scope is empty then 

                               

            else 

                if visual scope is crowded then 

                                   

                else 

                    if central point is better than    then 

                          
             

                    else  

                          
              

                    end if 

                    if best function value is better than       then 

                          
             

                    else 

                          
              

                    end if 

                                   
        

    
                end if  

            end for 

            for             do 

                                    

            end for  

            if iteration > m then 

                if “stagnation” occurs then 

                    Randomly Choose a point    
                                  

                end if 

            end if  

                                     

end while 

 

4. THE FAST ARTIFICIAL FISH-

SWARM ALGORITHM (FAFSA) 
In the AFSA, there are many parameters that have impacts on 

the final optimization result, in this paper; we only consider 

the parameter        we will use Brownian motion and Levy 

flight Algorithms 

 

4.1 Definition of Levy Flight 
A Levy flight [18] is the random walk [19] a move lengths 

probability distribution that heavy tail. When know as walk 

away in an area larger than the distance of one, the steps that 

are in random directions isotropic 

 

Figure 2: Levy Flight 
Definition:  

The probability density function of the Levy distribution over 

the domain        is 

           
 

  

 
  

 
      

       
 

  
                   (9) 

Where µ is the location parameter and   is the scale 

parameter. The cumulative distribution function is 

                
 

       
                 (10) 

Where          is the complementary error function? The shift 

parameter µ has the effect of shifting the curve to the right by 

an amount µ, and changing the support to the interval      . 

Like all stable distributions, the Levy distribution has a 

standard form          which has the following property: 

                       

Where y is defined as 

   
    

 
                                         (11) 

FASFA 
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In original AFSA, there are many parameters that have 

impacts on the final optimization result. In order to elevate the 

global convergence of AFSA, one of this parameter is random 

behavior. The major contribution in the work is to merge the 

Levy flight algorithm for randomization in the original AFSA 

 

 
Figure 3 FASFA 

 

5. CONCLUSION 
In this paper, we develop a novel method by introducing the 

modified AFSA for job scheduling in gird computing. AFSA 

is novel method to search global optimal value by AF`s prey 

behavior, swarming behavior and following behavior. 

Therefore, we modified the AFSA with adding levy algorithm 

to adaptive random behavior. Then we have used FAFSA to 

introduce a novel method for job scheduling. We evaluate the 

performance of our method and compared it with normal FS 

algorithms, under the same condition. From the simulated 

experiment the result of FAFSA is better than others. First we 

tested a small scale job scheduling problem involving 2 

resources and 10 jobs represented as (2, 10). The resource 

speeds of the 2 resources are 3, 2 CPU TIME, and the job 

length of 10 jobs are 8, 12, 16, 20, 24, 28, 30, 36, 40 cycles, 

respectively.  

Table.1 shows the results (makespan) for 5 AFSA runs, 

FASFA runs. The optimal result is supposed to be 43. While 

AFSA provided the best results once, and 

FASFA provided the best result three times. 

We tested the AFSA and FASFA for large scale job 

scheduling. Table.2 shows the results. We can see that the 

performance of FASFA is much better than normal AFSA 

under the same condition. 

 

Table 1: The results for 5 AFSA runs, and 5 FASFA runs 

Method 1 2 3 4 5 Average makespan Best makespan 

AFSA 43.6 43 43.33 44 43.32 43.53 43 

FASFA 43 43.1 43 43.3 43 43.26 43 

 

 

Table 2: Run time and performance comparison 

 

(Job, Resource) 

Metho

d  

 (100, 10)   (200, 15)   (200, 30)   (300, 15)   (300, 30)   (500, 30)   (500, 50) 

FSA Makespan:120

.3 

Time:1205.8 

Makespan:150.

08 

Time:2010 

Makespan:193

.7 

Time:2534 

Makespan:240

.2 

Time:3110.6 

Makespan:274 

Time:3682 

Makespan:401.

98 

Time:7821 

Makespan:324

.9 

Time:9320.2 

FAFS

A 

Makespan:118

.8 

Time:1200 

Makespan:148.

3 

Time:2003 

Makespan:190 

Time:2526 

Makespan:237

.8 

Time:3093 

Makespan:270

.2 

Time:3670 

Makespan:400.

6 

Time:7806.5 

Makespan:324

.1 

Time:9312 
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Figure 4 performance comparison between FASFA and AFSA 
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