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Abstract---Grid computing removes the limitations that exist in 

traditional shared computing environment, and becomes a leading 

trend in distributed computing system. It aggregate heterogeneous 

resources distributed across Internet, regardless of differences 

between resources such as platform, hardware, software, architecture, 
language, and geographical location. Such resources, which include 

computing, storage, data, communication bandwidth resources and 

other resources, are combined dynamically to form high performance 

computing capability of solving problems in large-scale applications. 

Dynamically sharing resources gives rise to resource contention. One 

of the challenging problems is deciding the destination nodes where 
the tasks of grid application are to be executed. From the perspective 

of system architecture, resource allocation and job scheduling are the 

most crucial functions of grid computing. Resource allocation and job 

scheduling are the core functions of grid computing. These functions 

are based on adequate information of available resources. Timely 
acquiring resource status information is of great importance in 

ensuring overall performance of grid computing. This work aims at 

building a distributed system for grid resource monitoring and 

prediction. Major achievements include the design and evaluation of 

system architecture for grid resource monitoring and prediction 

through Meta heuristic conditions. We discuss the key issues for 
system implementation, including machine learning based 

methodologies for modelling and optimization of resource prediction 

models in terms of handling fault tolerance. Evaluations are 

performed on a prototype system. Our experimental results indicate 
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that the efficiency and accuracy of our system meet the demand of 

online system for grid resource monitoring and prediction. 

 

Keywords---resource allocation, fault tolerance, meta heuristics, task 
scheduling, machine learning. 

 

 

Introduction  

 

A computer network, often simply referred to as a network, is a collection of 
computers and devices interconnected by communications channels that facilitate 

communications among users and allows users to share resources. Grids are a 

form of distributed computing whereby a “super virtual computer” is composed of 

many networked loosely coupled computers acting together to perform very large 

tasks. “distributed” or “grid” computing, in general, is a special type of parallel 
computing that relies on complete computers (with onboard CPUs, storage, power 

supplies, network interfaces, etc.) connected to a network (private, public or the 

Internet) by a conventional network interface, such as Ethernet. Grid computing 

environment is a distributed, shared environment implemented via the 

deployment of a persistent, service infrastructure that supports the creation and 

resource sharing within Distributed communities.  In addition to timeliness 
requirements, quality of service (QoS) requirements must be addressed in various 

hard and soft real-time systems. In order to improve the stability of the system, 

each task selects different QoS levels by varying its period or execution time. 

Noticeably, the aforementioned QoS-aware real-time systems must then 

incorporate inherent high reliability features. Growing evidence shows that 
scheduling is an efficient approach to achieving high performance of applications 

in parallel systems like clusters. A wide variety of scheduling algorithms have 

been developed to provide fault tolerance for clusters supporting real-time 

applications.  The paper is organized into section as follows, section 2 surveys the 

related work, Section 3 describes the proposed system, and Section 4 explains the 

experimental results and finally section 5 conclude the paper. 
 

Related Work 

 

In this section, various literatures related to the workload and resource 

scheduling has been analysed against various aspects as follows. To support 
creation of nimble applications for computational grids, J.S. Vetter and D.A. Reed 

(2000) ‘Real-Time Performance Monitoring, Adaptive Control, and Interactive 

Steering of Computational Grids’ [6] believe one must eliminate the barrier that 

separates program creation from execution and post-mortem optimization.  

 

P.A. Dinda (2006) has Designed and implementation, and performance of an 
extensible toolkit for resource prediction in distributed systems’[7].The systems 

predict the future values of such streams from past values and are composed at 

runtime out of a large and extensible set of communicating components that are 

in turn constructed using RPS's extensible sensor, prediction, wavelet, and 

communication libraries.  T. Xie and X. Qin (2006)’ Scheduling Security-Critical 
Real-Time Applications on Clusters ‘[8] proposed security overhead model that 

can be used to reasonably measure security overheads incurred by the security-
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critical tasks . F. Harada, T. Ushio, and Y. Nakamoto (2007) ‘Adaptive Resource 

Allocation Control for Fair QoS Management’[9] , resource utilization is assigned 

to each task through an online search for the fair QoS level based on the errors 

between the current QoS levels and their average.  

 
Proposed -Scheduling Model  

 

In this section, we will introduce the models, notions, and terminology used. Also 

we present the architecture of our grid resource monitoring and prediction system 

Grid resource state monitoring cares about the running state, distribution, load 

and malfunction of resources in grid system by means of monitoring strategies. 
Grid resource state prediction focuses on the variation trend and running track of 

resources in grid system by means of modelling and analyzing historical 

monitoring data. 

 

Information service is deployed on information node; it interacts with grid users 
and runs the storage, query, as well as publication of resource state information. 

Two types of mechanism are defined for information acquisition: local register and 

group register. Local register timely collects information, from resource sensors to 

monitoring service, and from prediction model to prediction service. While group 

register timely collects information from both services and aggregates them for 

storage or publication. In order to provide a friendly interface to grid users, a web 
server is set on information node for customizing request and publishing 

information.  

 

Scheduling Principles  

 
Our system follows the following two scheduling principles: 

 

 Given the same execution time, the algorithm should schedule tasks on 
nodes with low failure rates. 

 For a group of nodes with the same failure rate, the algorithm needs to 
assign tasks in order to the nodes providing short execution times. 

 

Meta Heuristic for Task Management against the Resource Fault  
 

Metaheuristics may make few assumptions about the optimization problem being 

solved, and so they may be usable for variety of the conditions in resource and 

task scheduling in the grid computing [8][9]. Meta heuristics works on stochastic 

optimization Method to generalize the deterministic case for deterministic 

heterogeneous resource types in the grid.   Deterministic case of the resource 
variants depends upon the approximation methods. 

 

Algorithm for the Meta Heuristic Optimization of Resource  

 

Create a Heuristic model to be connected by the job  
Bind the Resource to an empty Communication using optimization technique 

∑µi+∑µr 

Where I = task ,R = resource 

Listen to this port utilizing   ∑µi 
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BEGIN 

While condition = TRUE do 

If a new connection request arrives then 

The optimization server accepts the connection from the Work load ∑µr 
Process id is computed as Kp=1=1+α (4+β) 

If process Id = Meta information of Work ID  

then 

Back to listening to the designated port 

Else {in the child process} 

Child: close the listening port 
 Child: receive the request information from the Task 

Child: perform sampling transfers α (4+β) 

Child: build a mathematical model and process the sampling results α 

Child: send back the optimized parameters to the Workload β 

Child: close the connection 
Child: terminate 

End if  

Else {no new connection request comes}   

END 

 

Experimental Analysis 
 

Grid resource is described in terms of their various characteristics, such as 

resource ID, name, total number machines in each resource, total processing 

elements (PE) in each machine, MIPS of each PE, and bandwidth speed.  Once 

GridSim starts, the resource entities register themselves with the Grid 
Information Service (GIS) entity.  The broker entity queries GIS entity for resource 

discovery, based on the user entity’s request. The GIS entity returns a list of 

registered resources, and their contact details.  Group the jobs based on the total 

MI of the resource  This group is associated with a resource ID.  Submit the job 

groups to their corresponding resources for job computation using a dispatcher. 

Get the results and record statistics. Grid sim tool architecture is described in the 
figure 1 

 

 
Figure 1: Model of Grid sim Tool kit 

 

The critical path of a workflow is the longest execution path between the entry 

and the exit tasks of the workflow. Most of these heuristics try to schedule critical 

tasks (nodes), i.e., the tasks belonging to the critical path, first by assigning them 
to the services that process them earliest, in order to minimize the execution time 

of the entire workflow [15]. Deadline distribution method adopted in the proposed 
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work is based on a similar heuristic, but it uses the critical path to distribute the 

overall deadline of the workflow across the critical nodes. After this distribution, 

each critical node has a sub deadline which can be used to compute a sub 

deadline for all of its parent nodes, i.e., its (direct) predecessors in the workflow.  

 
Performance Comparison 

  

This section shows the performance impact of Throughput and Response time 

against the existing technique for resource scheduling and fault tolerance. 

Execution Time and Throughput has taken as performance metrics to evaluate 

the grid Computing performance through the monitoring and prediction results 
through Meta heuristics strategies. 

 

 
 

Figure 2 Execution Time Taken by the Systems (resources) for Same Task 

 

It can be inferred that the proposed monitoring subsystem does not bring obvious 

influence on computing nodes. Hence, the design of monitoring subsystem is 

acceptable.  
 

Table 3 Tabulation of Statistical Results of Overhead 

 

Statistics 

Prediction Usage Rate of CPU and Memory (%) 

Monitoring 

A 

Monitoring 

B 

Monitoring 

C 

Monitoring 

D 

Minimum 13 40 50 83 

Maximum 15 89 56 53 

Average 14 64 53 68 

 

The algorithm to instantiate the throughput function with respect to the number 
of parallel streams can avoid the ineffectiveness of the prediction models due to 

some unexpected sampling data pairs. In the research work, this new service has 

been implemented in the Resource Scheduler, where the prediction points can be 

obtained using Meta heuristics information. Figure 2 Provides the performance of 

the existing and proposed model.  
 

Conclusion and Discussion 

 

We have implemented a distributed Reinforced Cost Effective Architecture for 

Fault Tolerance Mechanism utilizing the Meta heuristic conditions including the 

fault tolerance properties that seamlessly combines grid technologies, resource 
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monitoring and machine learning based resource state prediction. To sufficiently 

utilize the system resource based on the storage, communication bandwidth to 

reach a high performance computing in the heterogeneous resource clusters. 

Dynamic sharing of the resource configuration has produced the resource 
contention in the grid computing, it has been resolved through job scheduling 

through Timely acquiring resource status information. This system consists of a 

set of distributed services to accomplish all required resource monitoring, data 

gathering, and resource state prediction functions. Hence the fault tolerance of 

the resource in job scheduling has carried out with static multidimensional 

condition which updates the global manager of the grid resource. 
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