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Abstract: In the past few years, Grid computing came up as next generation computing platform which is a combination of 
heterogeneous computing resources combined by a network across dynamic and geographically separated organizations. So, it 
provides the perfect computing environment to solve large-scale computational demands. As the Grid computing demands are still 
increasing from day to day due to rise in large number of complex jobs worldwide. So, the jobs may take much longer time to 
complete due to poor distribution of batches or groups of jobs to inappropriate CPU’s. Therefore there is need to develop an efficient 
dynamic job scheduling algorithm that would assign jobs to appropriate CPU’s dynamically. The main problem which dealt in the 
paper is, how to distribute the jobs when the payload, importance, urgency, flow time etc. dynamically keeps on changing as the grid 
expands or is flooded with number of job requests from different machines within the grid. 

In this paper, we present a scheduling strategy which takes the advantage of decision tree algorithm to take dynamic decision 
based on the current scenarios and which automatically incorporates factor analysis for considering the distribution of jobs. 
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1. INTRODUCTION 
Grid computing is a high performance computing 
environment to solve large-scale computational demands. It 
emerged as a next generation computing platform which is a 
collection of heterogeneous computing resources connected 
by a network across dynamic and geographically dispersed 
organizations, to form a distributed high performance 
computing infrastructure. Job scheduling is a fundamental 
issue in achieving high performance in grid computing 
systems, as it is very difficult to tackle the new features of 
Grid systems such as its dynamic nature and the high degree 
of heterogeneity of jobs and resources. Grid computing 
demands are still increasing from day to day due to rise in 
large number of complex jobs worldwide. So the jobs may 
take much longer time to complete due to poor distribution of 
batches or groups of jobs to inappropriate CPU’s. The main 
goal of scheduling in grid computing is to minimize the job 
completion time and wastage of CPU cycles but scheduling 
jobs in a heterogeneous grid environment is different 
compared to parallel architectures. Before scheduling the 
tasks in the grid environment one must keep in mind the new 
features of Grid systems such as its dynamic nature and the 
high degree of heterogeneity of jobs and resources.  

The main problem which dealt in the dissertation is  how to 
distributing the jobs when the payload, importance, urgency, 
flow time, dynamically keeps on changing as the grid expands 
or is flooded with number of job requests. So in this research 
work, we proposed a scheduling algorithm “Bragged 
regression tree algorithm for dynamic distribution and 
scheduling of jobs” that takes into consideration the 
heterogeneity of jobs. 

This paper is organized as follows: Section 2 describes the 
present work. Authors Section 3 presents a proposed 
methodology. Section 4 provides implementation details. 
Section 5 presents results and discussion. Section 6 presents 

the conclusion and future scope of this paper. Thus at last the 
acknowledgement and references are presented. 

2. RELATED WORK 
In the present work we will discuss the papers related to my 
work. In [1], N. Muthuvelu, et. al. presents a dynamic job 
grouping-based scheduling algorithm that groups the jobs 
according to processing power of the available resource. In 
this he evaluated a dynamic scheduling strategy that 
maximizes the utilization of Grid resource processing 
capabilities, and reduces the overhead time and cost taken to 
execute the jobs on the Grid. The algorithm reduces the total 
processing time and cost of the jobs, it also maximizes the 
resource utilization. However, the algorithm does not take the 
dynamic resource characteristics into account and it does not 
pay attention to the network bandwidth of the resources.  

In [2] Ng Wai Keat, et. al. proposed a bandwidth-aware job-
grouping based scheduling algorithm that schedules jobs in 
grid systems by taking into consideration of computational 
capabilities and the communication capabilities of the 
resources. It uses network bandwidth of the resources to 
determine the priority of each resource. These jobs are 
grouped in such a way that, it maximizes the utilization of 
resources. This algorithm minimizes the network latency, but 
the scheduling strategy is not ensuring that the resource 
having a sufficient bandwidth to send the group jobs within 
required time. 

Moreover some of the scheduling algorithms do not consider 
the dynamic behavior of Grid resources and there 
characteristics such as [3]. Thus further going through various 
other papers such as in [6] author found there were some 
limitations such as the algorithm build in this paper is efficient 
in all ways except when user changes the priority at dynamic 
time. In paper [4] author found there were some drawbacks 
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such as in this algorithm resource are selected in FCFS order, 
there is no priority for selecting resources.  

Therefore there is need to develop an efficient dynamic job 
scheduling algorithm that would take best decision about 
assigning of jobs to appropriate CPU’s dynamically.  

In this paper, we present a scheduling strategy which takes the 
advantage of decision tree algorithm to take dynamic decision 
based on the current scenarios and which automatically 
incorporates factor analysis for considering the distribution of 
jobs. 

2.1 Research Objectives 
The following are the objectives of the dissertation:- 

i. To develop a framework for scheduling batches 
(jobs) in grid computing. 

ii. To develop parameter models for taking scheduling 
decisions. 

iii. Apply factorization for scheduling algorithm 
“Bragged Regression Tree Algorithm for Dynamic 
Distribution and Scheduling of Jobs”.    

iv. Run task scheduler and get the result verified. 

3. Proposed methodology 
The methodology used in this proposed work clearly explains 
what to be done to achieve the objectives defined above. This 
is done by designing the basic model of job scheduling and 
work flow model.  

3.1 Job scheduling model 
The Job scheduling model shown in Figure 1 explains the 
overall methodology we proposed to obtain our objectives or 
goals. In this scheduling model, first of all various metrics are 
calculated which are required for decision making of job 
scheduling which includes user preferences such as 
Importance and Urgency, Grid resource such as task payload, 
time parameters and CPU states and many more. Then our 
algorithm conducts a factor analysis to find out factors which 
are urgent and important for decision making analysis and 
then pass on these extracted factors to the regression tree 
algorithm. Then this algorithm basically develops multiple 
linear discriminate functions as per regression tree algorithm. 
Thus finally the algorithm will help us in taking the dynamic 
decision based on the current scenarios for scheduling the jobs 
to appropriate CPU’s.  

 
Figure 1 Shows the Job scheduling model 

3.2 Work Flow Architecture 
The work flow diagram shows the flow of research work to be 
done to obtain our objectives. In this flow diagram we first, 
set up Grid environment in which we will calculate batch task 
matrices such as user preference matrices. Then the log sheet 
is prepared which includes data set based on matrices and user 
preferences. Then do the factor analysis which will help in 
finding the important and useful factors on which variables 
are dependent. Then take the decisions based on factor 
analysis done in previous step. The decisions can be, to which 
CPU what kind of work is to be allotted. Then run the task 
scheduler and get the results. So this is basically shown in the 
work flow diagram below in Figure 2  

 
Figure 2 Shows Work Flow Architecture 

4. IMPLEMENTATION OF PROPOSED 
METHODOLOGY 
We need to consider some polynomial form of the equation, 
when we cannot represent in a linear form of equation that is 
Y= M(x) +C. In a function, whenever a trend line is made, 
there is no possibility of Y intercept having two values. But if 
an intercept will have two intercepts or more than that, then it 
is no longer a function as a definition. By plotting X or Y we 
only come to know that how X is behaving against Y. But we 
are unable to find some associative, casual, trivial, scientific 
facts between the two variables or simply we are unable to 
understand the nature of two variables. The two variables are 
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differentiated on the basis of who is dependent on whom and 
which is independent. So in that case we need to find the 
regression between two variables. This will help us to know 
the nature of the variables. The term nature here means, 
regression basically tries to develop the concept of 
discriminate function.  

The biggest challenge is to design the discriminate function. 
In simple terms what should we do that, we are able to 
differentiate from large group of data points, from large 
domain of variables. If the relationship between X and Y is 
linear we call it linear discriminate function (LDA). So there 
are statistical tests like F-test, T-test, Chi-square test or R-
square test which help us to determine the overall quality of 
our model (data points which are being discriminated. But 
when the relationship between X and Y is non linear and it is 
even difficult to represent in a polynomial from which may 
implies that, it has multiple Y intercepts and highly erratic, 
slow gradient. The best way to find the gradient /slope of 
polynomial data points which may even be spiral in nature is 
to run multiple linear discriminate functions. Based on which 
the multiple Y (predictor) intercepts. 

Now here comes another problem. The problem is that, “on 
but basis multiple linear discriminate function must be run 
and for each discriminate function, how it must be designed  
or how it must be validated or tested to test the coefficient of 
determinant or goodness of the model”. 

Therefore there arises the need for developing classification 
trees which are non parametric and non linear in nature 
following certain if-then-else rules and there is no need for 
implicit assumptions that the underlined relationship between 
the predictor value and the dependent are continuous 
outcome. This model is particularly suited for doing decision 
making tasks where there is little prior knowledge nor any 
coherent set of theories or predictions regarding which 
variables are related and how. 

The aim of doing classification and regression tree analysis is 
to run the algorithm in such a manner that it produces best 
possible predictive accuracy. Operationally, the most accurate 
prediction is defined as the prediction with minimum cost, for 
example if we have a job scheduling task, the classification 
tree tries to find based on its prediction, which is further based 
on minimum cost to the resources to which it wants to 
schedule the job. The notion of cost is basically a generalized 
way to represent best prediction having lowest 
misclassification rate which is the performance parameter for 
its run.  

So, we have a choice of either minimizing the cost or 
minimizing the misclassification rate or both. This process is 
called designing the tree classifier. In this one of the important 
task is to select a right size tree as unreasonable big tree may 
consumes more computational resources and decisions hard to 
interpret due to enormous size of tree. Typically one should 
grow the tree size to find the optimal size of the tree. So the 
four steps involved in this computation are as follows: 

1. Specifying the criteria for predictive accuracy, 
2. Selecting splits 
3. Determining when to stop splitting 
4. Selecting the "right-sized" tree 

4.1 Algorithm Description 
In this research work we have proposed the job scheduling 
algorithm named “Bragged Regression Tree Algorithm for 
Dynamic Distribution and Scheduling of Jobs” as shown in 
Figure 3 below. This algorithm will include the factor analysis 

and regression analysis for scheduling the jobs to appropriate 
CPU’s. The input to this algorithm is log sheet prepared by 
simulator, based on the factors taken into account such as 
make span, flow time, computational time and cost, user 
preference, number of resources, number of users etc. Thus 
the algorithm does factor analysis of the given input and gives 
the important and urgent list of factors as variables to 
regression analysis which further develops a decision tree. So 
therefore, this decision tree will tell us which job is to send to 
what CPU.  
Calculation of classification decision tree is as follows: 

Data points calculated before uses if –Then – Else rules which 
will help in sending the job to the appropriate CPU. Thus 
these rules play vital role in job scheduling algorithm. These 
can be explained as follows: 

If DP >= Threshold Value 1 <=Threshold value 2 then 
send the job to CPU 1 
End 
If DP >= Threshold value 3 <= Threshold value 4 then 
send the job to CPU 2 
End 
If DP >= Threshold value 4 <= Threshold value 5 then 
send the job to CPU 3 
End 
If DP >= Threshold value 5 <= Threshold value 6 then 
send the job to CPU 4 
End 

Before we approach the test set, we'll see how well the model 
has classified the training set. This is not a good estimate of 
the accuracy the model would have on a test set; it is biased 
because the classification is being done on the same samples 
used for training. However, it is an indicator of whether a 
successful classification of test data may be possible. 

 

Figure 3 Shows the Algorithm of Proposed Methodology 
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5. RESULTS AND DISCUSSION 
The results of our proposed algorithm are evaluated according 
to which the dynamic distribution of jobs to the CPU’s is 
decided. That is decision tree will clearly define which job is 
to be send to what CPU based on if then else rules applied in 
classification tree.  

The Figure 4 below depicts how each CPU is getting which 
job or in simple terms, what is the probability against the 
predicted class or CPU’s. It is found that when probability lies 
between 0.1 and 0.8 the jobs are scheduled to CPU 1. If the 
probability lies between 0.1 and 0.9 then the jobs are 
scheduled to CPU 3. But if the probability lies between 0.0 
and 0.1 then jobs are scheduled to CPU 4. So at last when 
probability is found between 0.7 and 1 then jobs are scheduled 
to CPU 2. This result clearly shows us how the group of jobs 
is scheduled to different CPU’s. 

As well as the predicted classes, the predict function outputs a 
second result, the scores. The score of an observation on a 
class is the probability that it comes from that class, as 
indicated by the model. These probabilities are used by the 
model when making classifications; the class with the highest 
probability is the one predicted. The scores can be used to 
give a measure of the confidence the model has in a particular 
prediction; if a sample has a much higher probability of being 
one class than all the others, than the prediction will be fairly 
solid. But if the predicted class is only a little more probable 
than all the others, the prediction is more shakier. 

The scores can be conveniently displayed in a parallel 
coordinates plot. The four values on the x-axis are the four 
classes into which samples can be classified. Each sample is 
represented by a line, and the height of that line at each x-axis 
value gives the probability that the sample comes from that 
class. It is clear that all the samples are being predicted with 
high confidence. 

The Figure 5 below shows the structure of decision tree 
applied to the data points given as inputs, which are the log 
entries to the grid. Based on If then else rules the figure also 
shows, the decision making points for identifying the various 
CPU’s based on the feature given to it, which includes the 
input parameters. So this figure plays very important role in 
taking the decisions that which job is to be sent to what CPU.    

The Figure 6 below shows the decision tree for classification. 
Moreover, it displays a confusion matrix, which contains a 
count of the samples, broken down by their actual and 
predicted classes. The rows represent the samples' actual class 
and the columns the predicted class. Numbers on the diagonal 
indicate a correct prediction; off-diagonal entries indicate a 
misclassification. The model is successfully classifying all 
samples in the training set, which is good but not unexpected. 
 

 

 
Figure 4 Shows the Probability against the predicted class. 

 

Figure 5 shows the structure of decision tree applied to the data points given as inputs.
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Figure 6 Shows the Decision tree for classification

6. CONCLUSION AND FUTURE SCOPE 
In this thesis we have discussed about the problem of job 
scheduling in heterogeneous grid where basic issue was  how 
to distribute the jobs when the payload, importance, urgency, 
flow time etc. dynamically keeps on changing as the grid 
expands or is flooded with number of job requests. So we 
have proposed a scheduling algorithm named “Bragged 
Regression Tree Algorithm for Dynamic Distribution and 
Scheduling of Jobs” which takes the advantage of decision 
tree algorithm to take dynamic decisions based on current 
scenario and which automatically incorporates factor analysis 
for considering the distribution of job. In this research we 
have taken 4 CPU’s and close to 20 parameters from wide 
choice of 34 parameters. So finally we came to conclusion 
that, decision tree should be taken into account which will 
dynamically decide which jobs are to be sending to what 
CPU’s based on nature of job. Moreover by using this 
algorithm we are able to handle the dynamic job distribution 
task in heterogeneous environment very effectively with 
proper utilization of resources and reduction of total 
computational cost. . 

6.1 Future Scope 
The proposed approach has been analyzed and can be refined 
further as a more improved job scheduling algorithm can be 
considered in which some more factors could be included 
such as, energy parameters etc. Moreover some QOS 
requirements can also be taken into account.  Furthermore it 
can’t reflect the real computational grid environment that 
promotes further research in proposed work 
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