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Abstract 
 
The advancement in computer architectures, software systems, and network technologies has inspired the idea that a group of 
computing machines can be used collectively for solving large scale complex engineering and scientific problems that are 
characterized by having high degree of parallelism. Grid technology, which connects a number of personal computers, 
mainframes, and other computing devices with high speed networks, can achieve the same computing power as a supercomputer 
does and at a lower cost. However, a Grid is not a replacement of a supercomputer for applications where the tasks have to be 
performed sequentially. The Grid’s component that is responsible for achieving this goal is the Scheduler. Scheduling plays a 
critical role in the efficient and effective management of resources to achieve high performance. However, there is no single 
scheduling strategy that performs best for all Grid environments and applications. An alternative is to select the best scheduling 
algorithm to use in a particular Grid environment based on the application requirements and Grid configuration. This paper 
addresses scheduling algorithms used for parallel applications that can be represented by a Directed Acyclic Graph (DAG) in 
Grid computing systems. This paper investigates the schedules produced by three well-known scheduling algorithms in terms of 
their execution, transfer and scheduling times when applied to the Epigenomic application used to map an epigenomic state of 
human cells on a genome-wide scale. We assume that the algorithm that results in faster execution makespan is considered to be 
the best algorithm for this application. We show that the execution time can be reduced from days to hours if the appropriate 
algorithm is chosen. Experiments were performed using the GridSim simulator to evaluate the different algorithms and find the 
most suitable algorithm for the Epigenomic application. The results show that the effectiveness of the scheduling algorithm is 
based on the application characteristics. We found that, for the Epigenomic application, the most proper algorithm is the one that 
considers the entire workflow tasks and computes the schedule very fast because all the tasks of this application are interrelated 
and have small runtime and data transfer requirements. 
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