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ABSTRACT 

 

Grid computing depends on sharing a large-scale in a network that is widely connected within it-self such as that in the Internet. 
Therefore, many grid computing researchers and scholars focus on task scheduling which is considered one of NP-Complete issues. The 

main aim of this paper to propose optimizes initial scheduler for grid computing using bees algorithm. The modern algorithm enthused in 

this paper. The suggest procedure algorithm is able to implement the schedule grid task taking into account their priorities and deadline to 
decrease the highest finish time of the tasks, average waiting time of the grid environment can be minimized and this leads to an increase 

in the throughput of the environment. 
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INTRODUCTION 
 

 Grid computing is a type of computing that 

depends on sharing a large-scale network that is 

widely connected within itself such as in the Internet. 

[1] Researchers have suggested that grid and cluster 

computing are examples of different ways of starting 

a distributed system. A distributed system is way of 

connecting many computers in order to give them the 

ability to communicate within a computer network. 

Having multiple computers or workstations in cluster 

computing joined by local networks allows them to 

create distributed applications. Due to their limits, 

fixed-area applications in cluster computing are 

inflexible [2].This particular disadvantage has led to 

the suggestion that grid computing could help to 

solve this problem. Grid computing is built based on 

combining numerous resources from several 

geographic locations. This combination of resources 

from several geographic locations differentiates grid 

computing from cluster computing and conventional 

distributed computing. Different requirements and 

constraints exist for computation grid compared with 

those in traditional high performance computing 

systems [3]. True standardization has been developed 

to meet critical industrial requirements and so that 

grid computing technology can be enhanced. The 

Global Grid Forum started in 1998 as an 

international community and standards organization. 

The main responsibility of this organization was to 

develop different standardization activities [4]. Open 

Grid Services Architecture (OGSA) was established 

as another standard community responsible for 

implementations such as the OGSA-based Globus 

toolkit [8].  

 Resource management is a primary element in 

grid computing system and must be considered to 

manage different job that may be submitted and the 

efficient use of available resources. Several issues 

have emerge in grid resource management including 

resource scheduling, resource provisioning, 

autonomic capabilities, resource discovery, resources 

inventories, fault isolation, load balancing, resource 

monitoring, and service level management system. 

The two primary concerns that researchers most 

often discuss are the grid load balancing and grid 
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scheduling [9]. Grid scheduling is a vital task for the 

grid infrastructure, and adaptability and scalability 

are primary aspects that must be considered when a 

scheduling algorithm is implemented [7].  

 

Objectives: 

 This work aims to increase the grid’s scheduling 

speed. In order to achieve it, the primary objectives 

are to:  

A- Propose an optimized initial scheduler for grid 

computing using the bees algorithm; 

B- Identify the best priority roles algorithm, and  

C- Integrate priority base and bees algorithm.  

 

Materials and Methods 

 

 Priority rules are similarly known as Queue-

based [11]. Rather than ensuring optimal solution, 

the goal of these techniques is to search for 

acceptable results in a short time. Even though a 

suboptimal algorithm is used, this algorithm is 

mostly used for scheduling problems solutions in 

reality due to its easiness of implementation and to 

the low time complexity. This research will use six 

priority rules algorithm. 

 Usually the schedulers are priority rule 

algorithms that are joined with meta-heuristics 

techniques in order to be able to reach an effective 

job and resources scheduling. Priority rules like the 

First Come First Serve (FCFS) were applied formerly 

in order to overcome the queuing issue[12]. The 

reported combinations consist of using the SJF and 

LJF for initial schedule for the Genetic Algorithms 

based scheduler [5], Shortest Job First (SJF) as initial 

scheduler for the Swift Scheduler algorithm and 

Longest Job First (LJF) and FCFS as an early 

schedule for the Fuzzy Particle Swarm based 

scheduling [6]. 

 

First Come First Serve (FCFS: 

 First Come First Serve (FCFS), which is known 

as First In First Out (FIFO), is a simple basic grid 

scheduling which interacts with client-server. Within 

a grid scheduling, FCFS policy organizes jobs 

depending on the time arrival; this leads the first job 

to be managed firstly with no other biases or 

preferences. This type of approach is implemented 

with many known enterprise scheduler like the PBS 

[13]. 

 

Shortest Job First (SJF): 

 Shortest job First (SJF) that is called Shortest 

Job Next (SJN) or also called Shortest Process Next 

(SPN) is a procedure used for scheduling where jobs 

that have smallest execution time are selected. 

Within the queue [10], jobs that have shortest 

execution time are positioned first while jobs with 

the longer execution time are positioned last and get 

a low priority. The best tactic that could decrease the 

answer time in theory is placing the shortest job with 

the fastest resource [14]. Due to the preference of 

some groups that the policy gives over other jobs 

groups, this type of policy is not fair when we 

compare it to FCFS policy.In some complex cases, 

some jobs that have short execution time keeps 

arriving while other jobs that have long execution 

time can’t be executed and may wait indefinitely. 

This case is called “starvation” and could lead to a 

serious problem and proves how this policy holds a 

low fairness degree [15]. Besides that, SJF is thought 

to own the highest makespan time if we compare it to 

different algorithms due to this particular feature. 

 

Longest Job First (LJF): 

 Longest Job First (LJF) has an opposite 

behaviour of SJF. While shortest job is supposed to 

minimize the response time, according to Abraham 

in [16] to process a longer job first on the fastest, 

resource can decrease the makespan time. Hence, 

LJF could suffer from a slight response time 

increase. 

 

The Proposed Algorithm: 

 
Fig. 1: The general scheme of the flow work. 
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Making a comparison study enables users to select 

the priority rule algorithm that is suitable better for 

their meta-heuristic grid scheduling techniques. By 

implementing performancemetrics, different 

performance parameters are compared in which a 

way that could help user to choose the priority rule 

algorithms that are most proper for the grid system. 

The wanted information of every task has to be 

stored in the table. Tasks are inserted to the table 

after taking into consideration the mixed value which 

is named objective function value. The objective 

function takes into consideration the data and the size 

of computation of every task. The tasks position in a 

table is based on this tasks objective function value. 

This means that the algorithm tries to find the most 

suitable place in the table for the new task that is 

submitted depending on the objective function value. 

 When the most suitable place of a task that is 

submitted is found, the Knowledge Base chooses 

proper algorithm taking into consideration every 

tasks minimum finish time within the table with an 

acceptable range. The range could range depending 

on the algorithm implementation. Furthermore, the 

new hybrid algorithm combines between FCFS, SJF, 

and LJF with BEES algorithm to reduce the 

maximum finish time of the tasks and the average 

waiting time of the grid environment. A new hybrid 

algorithm technique (HAT) based on the idea of 

mixing two or more algorithms is proposed. Though 

the algorithm is general and may be applied to the 

majority of optimization problems, a hybrid 

algorithm search technique (HAST) is the focus of 

this research. 

 

Performance Measurements and Result: 

 To measure the suggested algorithms 

performance and to compare the algorithm with 

different algorithms such as FCFS, SJF and LJF, 

different case studies have been taken into account. 

 

 
 

Fig. 2: Average Waiting Time (FCFS, SJF, LJF). 

 

 Making comparison between three-priority rule 

algorithms (FCFS, SJF, LJF) to see the lowest time 

for average waiting time been taken. 

 Further, the approach in Figure 3 upper 

illustrates a significant improvement in average 

execution time and reduction in FCFS and Bee. 

 

 
 

Fig. 3: Average Waiting Time (FCFS, SJF, LJF, BCO, FCFS_BEE). 
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Fig. 4: Average Waiting Time for All Algorithm Been Test. 

 

 The results found that the (FCFS) algorithm has 

took the highest average waiting time (16.1) seconds, 

the (SJF) algorithm was 60% faster than the (FCFS) 

algorithm, the (LJF) algorithm was 66% faster than 

the (FCFS) algorithm, the (BSO) algorithm was 70% 

faster, the (BC_LJF) was 74% faster, the (BC_SJF) 

was 87% faster and (BC_FCFS) was the fastest. It 

one took only (1.71) seconds which mean that is was 

89% faster. 

 
Table 1: Average Waiting Time for All Tested Algorithms. 

Algorithm Average waiting time 

FCFS 16.1 

SJF 6.4 

LJF 5.5 

BC_FCFS 1.71 

BC_SJF 2.09 

BC_LJF 4.2 

BEES 4.9 

 

6. Conclusion: 

 In order to solve the scheduling problem that 

exists in the grid environment, BCO is presented in 

this paper. The paper discussed how the algorithm 

could be implement to schedule grid tasks taking into 

consideration their priorities and deadlines that 

reduce the tasks’ average waiting time and maximum 

delay and finish time. When the maximum finish 

time of the task is reduced, the grid environment 

makespam can be reduced and this leads the 

throughput of the environment to be increase. This 

paper proposes an algorithm that not only uses a 

simple method when representing the resource 

allocation by using BCO, but also shows a lower 

average waiting time value compared to the standard 

scheduling algorithms. 

 Based on the results, the conclusion can be made 

that using the bees algorithm in grid computing can 

achieve better results than standard algorithms 

(FCFS, SJF, LJF), using the performance matrix 

average waiting time method. This method shows 

that the bees method has a shorter waiting time than 

the standard algorithm as well as the shortest 

execution time, which leads to increase the 

makespam. While the bees algorithm was mixed 

along with the standard algorithm, the new hybrid 

performed more efficiently than either the BCO or 

the standard algorithm alone according to average 

waiting time. 
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