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Abstract— Grid computing is a means of allocating the 
computational power of a large number of computers to complex 
difficult computation or problem. Grid computing is a distributed
computing paradigm that differs from traditional distributed 
computing in that it is aimed toward large scale systems that even
span organizational boundaries. We propose a novel method to
achieve maximum fault tolerance in the Grid environment system by 
using Reliability consideration.

I. INTRODUCTION 

Computational grids have become a popular approach to
handle vast amounts of available information and to manage
computational resources. Examples of areas where grids have 
been successfully used for solving problems include biology,
nuclear physics and engineering.

A Grid enables the sharing, selection, and aggregation of 
a wide variety of geographically distributed resources. 

Stand-alone system is prone to crash. These individual
components in a distributed computing system may fail
without stopping the entire computing system. So Fault
tolerance is an important property in Grid computing as grid
resources are geographically distributed in different
administrative domains worldwide. Also in large-scale grids, 
the probability of a failure is much greater than in traditional
parallel systems.

Since grid applications run in a very heterogeneous
computing environment, fault tolerance is important in order
to ensure their correct behavior. The development of correct
grid applications is difficult with traditional software
development methods. Hence, formal methods can be
beneficial in order to ensure their correctness and structure
their development from specification to implementation.

One of the most difficult tasks in the design of a fault-
tolerant Grid environment is to verify that it will meet its
reliability requirements. Performance models for two fault
tolerance methods, checkpoint-recovery (CR) and wide-area
replication (WR), have been considered.

Application checkpoint-restart is the ability to save the 
state of a running application to secondary storage so that it
can later resume its execution from  the time at which it was
last stored. Checkpoint-restart can provide many potential
benefits, including

Fault recovery by rolling back an application to a 
previous checkpoint, Better application response time by
restarting applications from checkpoints instead of from

scratch, and improved system utilization by stopping long 
running computationally intensive jobs during execution and
restarting them when load decreases.

An application can be migrated by check pointing it on 
one machine and restarting it on another providing further
benefits, including fault resilience by migrating applications
from the faulty hosts, dynamic load balancing by migrating
applications to less loaded hosts, and improved service
availability and administration by migrating applications
before host maintenance so that applications can continue to
run with minimal downtime.

Many important applications consist of multiple co-
operating processes. To checkpoint-restart these applications,
not only must application state associated with each process 
be saved and restored, but the state saved and restored must be
globally consistent and preserve process dependencies.
Furthermore, for checkpoint restart to be useful in practice, it
is crucial that it transparently support the large existing
installed base of applications running on commodity operating
systems.

The ability to checkpoint a running application and restart 
it later can provide many useful benefits including fault
recovery, advanced resources sharing, dynamic load balancing
and improved service availability. However, applications
often involve multiple processes which have dependencies
through the operating system.

A common method of ensuring the progress of a long
running application is to take a checkpoint i.e., save its state
on stable storage periodically. A checkpoint is an insurance
policy against failures—in the event of a failure, the
application can be rolled back and restarted from its last
checkpoint—thereby bounding the amount of lost work to be
recomputed.

The state of a distributed application consists of the
instantaneous snapshot of the local state of processes and
communication channels. However, in an asynchronous
distributed system with no global clocks or shared memory,
we can only devise algorithms to approximate this global state
[7]. A snapshot is deemed consistent if it could have occurred 
during the execution of an application [7, 4]. To yield a 
consistent snapshot, or checkpoint, an algorithm must ensure 
that all messages received by a process are recorded as having 
been sent. 
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II PROPOSED WORK

We present a transparent mechanism for commodity operating
systems that can checkpoint multiple processes in a consistent
state so that they can be restarted correctly at a later time. We
introduce an efficient algorithm for recording process 
relationships at system-level with checkpoint/restart
implementation for Linux clusters that targets typical High
Performance Computing applications, including MPI.
Application process state including shared resources and 
various identifiers that define process relationships such as 
group and session identifiers are saved and restored correctly.
The process will be migrated from a failed node to a spare
node instead of restarting the application using checkpoint
policy.
We try to achieve the maximum fault tolerance by using
Reliability consideration. Reliability defects generally are 
failures that might occur in the future inside a system that has
been working well so far. Therefore, reliability must be
regarded as a ratio expressed in terms of units of time.
If a system is well designed and carefully configured, and thus
homogeneously reliable, the accumulated failure rate of the
system, F(t), is proportional to the time period of acceptable
life to job assigned to the node, including on and off time[5]
F(t)=1-R(t)=1-e- t t
where R is reliability function,  is failure rate, and t is time
requirement of the job. By using the above formula we can
calculate the number of spare nodes based on the Failure Rate.
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