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Abstract— For complex computation sequential processing does not work better due to reasonable amount of
time. Therefore, the parallel processing is become more suitable for complex computation or large problem.
In parallel processing multiple processing unit works together to complete the task. Hence the processing
load is distributed among all the available processing units. This is done by scheduling still it is not so easy to
distribute the overall load equally to all available processor due to some anomaly or hazard like instruction or
data dependency etc. Therefore redistribution takes place for fair distribution of load. This paper investigates
the load balancing of some heuristic scheduling algorithms. Investigation shows that as the numbers of
processor increase the load balance become more difficult.
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I. INTRODUCTION

Parallel computing play wide role in this era due to amplify of computational load. Nowadays various areas use
the parallel computing to enhance the performance but the performance exactly not same as the computational
capacity increasing physically. There are various factors such as instructions and data dependencies,
synchronization, scheduling, proper load distribution etc. Load distribution play major role for achieving high
performance; it affects the execution time significantly by expediting it. Load imbalance is a well-known
problem in areas involving parallelism [1-4].

In parallel computing/multiprocessing the tasks are distributed among the processors to utilize the processing
capacity of multiprocessor system. This distribution knows as scheduling, there are various scheduling
algorithm exist for multiprocessor system according to their behavior and need [5-7]. There are wide classes of
scheduling algorithm are available in which heuristic scheduling is one. Heuristic scheduling is popular and well
known class of static scheduling [8]. This paper calculates the load balancing capacity of some heuristic
scheduling algorithm to describe the significant of redistribution. After the study of behavior of some scheduling
algorithms, it is clear that scheduling is not sufficient for fair distribution of load of processing on multiple
processing units. Therefore redistribution takes place to balance the load again, this is complex but effective.
This redistribution known as load balancing [5-7]. For the study of load this paper selects some heuristic
scheduling algorithms namely LPT, WSPT, EDD and ECT.
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Scheduling Algorithm:

A. LPT (Longest Processing Time first): LPT arrange the processes in order of decreasing processing times [9-
10].

B. WSPT (Weighted Shortest Processing Time first): First of all the ratio of processing time and weight (Pi/Wi)
is calculates. Then the process which has minimum Pi/Wi is scheduled first where Pi is processing time of
ith task and Wi is weight of ith task [9].

C. ECT (Earliest Completion Time first): ECT arrange the processes in order of increasing completion time.
Completion time is the summation of arrival time and processing time [11].

D. EDD (Earliest Due Date first): EDD arranges the processes in order of increasing due date of processes. Due
date means the time by which process is expected to finish[9].

Il. PERFORMANCE MATRIX

Performance matrix is the parameter from which the efficiency of any scheduling algorithm is represented. Load
balancing is one of the parameter which shows the performance of any scheduling algorithm.

Load Balancing Load balancing is the ratio of scheduling length and average execution time over all the
processors. It is defined by following: where Average is the ratio of sum of processing time of each processor
and number of processors.

Schedule length

Average

Load balancing =

For better performance schedule length must be minimized and load balancing also minimize to improve the
performance [3-4].

I1l1.EXPERIMENTAL SETUP

Load balancing of scheduling algorithms are calculated for selected algorithms for number
of processes 10, 15, 20 and 25 with varying numbers of processor. Simulation work done on
MATLAB based tool which if freely available.
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Fig. 1 Load balancing for 10 processes.
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Fig. 2 Load balancing for 15 processes.
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Fig. 3 Load balancing for 20 processes.
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Fig. 4 Load balancing for 25 processes

As we know that as the load balancing increases the performance is decrease also. Load
balancing and schedule length are directly proportional to schedule length as the schedule
length increases the load also become imbalanced.

As in figures 1, 2, 3 and 4 shows that load distribution of LPT more betters as compare to
WSPT, ECT and EDD. As in LPT longest processed select first for execution then second
lowest and so on. So that the processes how engaged first execute longest process so the
distribution becomes more balanced as compare to other.

I\VV.CONCLUSION
In parallel computing it is not so easy to distribute the overall load equally to all available processor due to some
anomaly or hazard like instruction or data dependency etc. Load distribution play major role for achieving high
performance. As the numbers of processing elements increases the load distribution become more difficult since
the system have more units for distribution and for balance. This study shows that the LPT distribute load more
evenly than other in most of time. While load distribution in WSPT scheduling algorithm is not good.
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