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Abstract 

 

Abstract 

Scheduling tasks on heterogeneous resources distributed over a 

grid computing system is an NP-complete problem. The main aim for 

several researchers is to develop variant scheduling algorithms for 

achieving optimality. However, using of the full power of resources is 

still a challenge. 

In this thesis, two heuristic algorithms called Sort-Mid and 

Range-Suffrage are proposed. Sort-Mid and Range-Suffrage aim to 

maximizing the resources utilization and minimizing the makespan. 

The base step of Sort-Mid is to get the mean value of two 

consecutive middle values in the sorting list of completion time of 

each task. Then, the maximum value of these mean values is 

determined. Finally, the task has the maximum value is assigned to 

the machine having the minimum completion time. Experimental 

tests indicate that Sort-Mid utilizes the grid by more than 99% at 12 

instances. In addition, Sort-Mid has good makespan in the 12 

instances. 

Range-Suffrage decision depends on detecting the maximum 

average value of completion times among certain tasks. These tasks 

are selected depending on their suffrage values. The task having the 

maximum average is assigned to the resource with the minimum 

completion time. Experimental results show that Range-Suffrage 

utilizes the grid by 97.9% in an instance, 98.9% in an instance, and 

more than 99% in other instances. On the other hand, Range-Suffrage 

has lower makespan than other algorithms in 7 instances. 
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Summary 

      In the mid 1990s, the term grid computing was coined to 

describe technologies that would allow consumers to obtain 

computing power on demand. Grid computing is based on 

collecting resources to work all together as a single system.  

This grid system is able to execute applications that are too 

complex for a single resource to cope with. 

      The grid heterogeneous resources need to be orchestrated 

to solve complex problems in many scientific fields such as 

engineering, education, medical treatment, earthquakes, 

business, etc. Hence, grid can be considered as an effective 

solution to process and manage large data sets used in 

scientific application.   

      Scheduling plays an important role to measure the 

effectiveness of resources management to achieve high 

performance on grid computing. The problem of scheduling 

tasks on distributed resources belongs to a class of problems 

called NP-complete problems. The process of efficiently 

scheduling and distributing these massive calculations on 

resources, which have been assembled in a grid, is one of the 

most critical challenges facing grid computing. This is 

because grid computing is too complex due to the differences 

in the quality of the participating resources in their processing 

capability. Up to now, many researches have been developed 

to find strategies to solve task scheduling problem 

heuristically. 
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      The aim of this thesis is to deal with task scheduling 

problem. We introduce two new techniques for improving the 

results of previous heuristic algorithms in maximizing 

resources utilization and minimizing the makespan. The 

suggested techniques are named Sort-Mid and Range-

Suffrage. 

      The thesis consists of five chapters, one appendix, and a 

list of references. 

      Chapter one presents a detailed study of high-performance 

computing systems. A description of layers that composite a 

grid computing system is given. In addition, the most 

important advantages of grid computing features are given. 

Finally, the classifications of grid computing systems are 

categorized according to their objectives and the area at which 

the grid systems calculations are done.  

      Chapter two focuses on the scheduler which is the most 

important part of the grid computing system. The scheduler 

components and how these components interact together are 

explained. Then, the phases of grid scheduling are reviewed 

in detail. Furthermore, the scheduler organization, policies, 

challenges, and some grid scheduler systems are introduced.  

     Chapter three includes a formal description of the problem 

of task scheduling on a grid computing system. So, the 

classification of algorithms that deal with this problem is 

demonstrated. Most of related algorithms for solving the 

scheduling problem that are needed to evaluate our work are 

summarized.   

    Chapter four concentrates on our research which is 

restricted to finding an efficient method to solve the task 
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scheduling problem. We suggest two new strategies. The first 

one is based on a sorting technique, so called Sort-Mid 

algorithm. In this algorithm, the main idea is to get the 

average of middle two consecutive completion times of 

resources in the sorted completion time matrix among all 

tasks. Then, it chooses the task having large average and 

assign it to the resource having minimum completion time. 

The second one depends on what is called the suffrage value. 

The main idea depends on specified range suffrage constraint, 

so the algorithm is called Range-Suffrage. The main step of 

the algorithm is to choose those tasks having this range and 

complete the algorithm as usual. The description of these two 

algorithms, pseudo codes, and the proof of the time 

complexities are given. An illustrative example for 

comparison between our two algorithms and other well-

known previous algorithms is presented. 

      Chapter five contains an experimental testing for the new 

algorithms and other well-known algorithms in this field. The 

algorithms are executed on a benchmark simulation model 

which consists of 12 different 512×16 execution time 

completion matrices. All recorded tables and figures are 

presented and show the position of our new method with 

respect to the others. 

      In the appendix, we give the script codes of our 

implementation using the programming language Visual 

Basic for our proposed algorithms. 
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