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Abstract: Scheduling of tasks in the grid environment is challenging compared to that in local computing
service facilities. In the field of distributed and parallel computing grid computing plays a vital role for solving
a wide range of large scale parallel applications. The main goal of task scheduling is to achieve high system
throughput and to match the  application  with  the  available  computing  resources. Schedulers are responsible
for the  management of jobs. These schedulers then form a hierarchical structure, with meta-schedulers that form
the root and other lower level schedulers, while providing specific scheduling capabilities. Grid scheduling
systems operate in dynamic environments subject to various unforeseen and unplanned events. Such events
include the breakdown of computers, arrival of new jobs; processing times are subject to stochastic variations,
etc. The objective of the paper is to develop a scheduling strategy using task duplication which improves the
performance by duplicating the tasks and then refine them. With some threshold the above mentioned event
happens in dynamic environment.
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INTRODUCTION nature. As compared with the expected execution time, the
actual time may be varied at the time of running the jobs

Grid computing allows the sharing of geographically to the allocated resource. The grid scheduler must allocate
distributed resources in an efficient way. Task scheduling the jobs to the resources efficiently. The efficiency
problem is NP complete that generates near-optimal depends upon two criteria; one  is makespan and the
solution. In this environment the scheduling problem is to other is flow time. These two criteria are very much
schedule a stream of applications from different users to important in the grid system. The makespan measures the
a set of computing resources to maximize system throughput of the system and flow time measures its QoS.
utilization which tolerates system failures Grid system The collection of independent tasks with no data
with the goal of optimizing throughput for task scheduling dependencies is called as a meta-task. A new scheduling
has been proved to be NP complete problem, so this has strategy, called the Duplication-based Scheduling
often using heuristic method to search approximate Strategy (DSS) method specially designed for
optimal scheduling program. Heuristic method which metaheuristics can be used for the task scheduling
often based on visual inspiration is a approximation problem  in heterogeneous computing environments.
algorithm. The method that has gradually optimized on the State transition in metaheuristics is  a  key  component
basis of feasible solution searches for a similar algorithm that takes charge of generating variants of a given state.
at a low polynomial time operation. The grid is composed The DSS method produces a new state by first
of number of hosts. Each host has several computational overlapping randomly generated states with the current
resources. The resources may be homogeneous or state and then the resultant state is refined by removing
heterogeneous. The grid scheduler finds out the better ineffectual tasks. A threshold limit is fixed for the
resource of a particular job and submits that job to the duplication. It guarantees the performance. 
selected host. The grid scheduler does not have control
over  the  resources  and  also  on the submitted jobs. Problem Statement: Grid computing is a heterogeneous
Any machine in grid can execute any job, but the environment which is also dynamic in nature. The efficient
execution time differs. The resources are dynamic in improvement  in the completion time of the tasks with fault
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tolerance is achieved by task duplication. The DST until no further merging can happen. After the clustering
method is specially designed for the task scheduling is done, the tasks in each cluster are assigned to the same
problem   in   heterogeneous   computing  environments. processor in order to reduce the communication overhead.
It produces a new state by first overlapping randomly If the number of clusters is greater than the number of
generated states with the current state and then, the processors, the clusters undergo further merging until the
resultant state is refined by removing ineffectual tasks. former is less than or equal to the latter. Tasks within a

MATERIALS AND METHODOS constraints.

Task Scheduling: The task-scheduling problem is the Metaheuristics Genetic Algorithms: DSS can be
process of allocating a set V of v tasks to a set P of p incorporated with the metaheuristics.
processors aiming to minimize schedule length (SL), also GAs are inspired by the process of biological
called makespan, without violating precedence evolution, where natural selection operates on a
constraints[1]. population of phenotypes, resulting in differential

Scheduling Heuristics: The scheduling can be classified the most successful genotypes to the subsequent
as  static  or  dynamic. They  are distinguished  by the generation. The core techniques adopted in GAs include
time  at  which  the  scheduling  decisions  are  made. inheritance, selection, recombination and mutation of
Static scheduling is also known as compile-time evolutionary biology [4]. Gas are probably the single most
scheduling. With static scheduling, the necessary popular met heuristic used for the task-scheduling
information such as the communication and computation problem, because they tend to deliver very competitive
costs of a task graph is identified at the compilation time schedules at a reasonable amount of time. A GA applies
[2]. Conversely, scheduling information in a dynamic a set of genetic operators, e.g., crossover and mutation, to
scheduling scheme is obtained on-the-fly. The scheduling a population of chromosomes (schedules in the context of
algorithms presented in this paper are static. Heuristics in scheduling) in order to improve the quality of the
both categories are the most popular approach mainly due chromosomes. As a result of the genetic operations on
to their practicability. the population, a new population of chromosomes is

List Scheduling: The single  dominant  heuristic model iteratively performs these genetic operations, aiming to
is list  Scheduling. The two phases  commonly found in find optimal or near solutions. The performance of a GA
list scheduling are task prioritization and processor is sensitive to the value of its control parameters such as
selection. The tasks are first assigned priorities using population size, crossover frequency and mutation
some prioritization methods and are kept in a list in frequency.
decreasing order of priorities. In the processor selection
phase, each task is assigned to an appropriate processor DSS Method: The proposed DSS method has two steps
based on the processor selection policy of the scheduling Task Manipulation and Task Refinement.
algorithm.  List-scheduling  heuristics can be further Multiprocessor scheduling can take advantage of
improved by Incorporating other techniques such as task having multiple instances of a value in a state, i.e., task
insertion and task duplication [3]. With the task insertion duplication. It leads to design the TM method taking the
method, a task is allocated to the earliest start time slot of idle slots in a schedule that satisfies the requirements.
the processor as long as it does not violate the Constraint is fixed for task duplication [5]. It is selected
precedence constraints. Here, the allocated slot might be such that the system should be fault tolerant.
between two already assigned tasks. The rationale behind In Task refinement each manipulated state is refined
task duplication is to increase the processor utilization to see if there are any unnecessarily duplicated tasks and
and to decrease the communication overhead by if any existing tasks have become useless. If so, those
duplicating tasks on different processors. ineffectual tasks are removed and the schedule is

Clustering: An alternative scheduling heuristic is there is only one instance of an exit task scheduled
clustering, where each task is initially regarded as a (Completed Task). All its instances other than the one
cluster. If the merging of two clusters produces a shorter that finishes the earliest are simply useless and to be
finish time, then they are merged. This process repeats removed.

cluster need to order according to their precedence

reproduction, which transfers the essential structures of

produced. The GA, as an evolutionary algorithm,

updated. The first step in the SR phase is to ensure that
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Fig. 1: Duplication Based Scheduling Architecture

The following steps are performed to implement the All the tasks are independent.
system: A machine operates only one task at the same time.

Generating Grid
Authentication The definitions of terms used in the algorithm are:
Task Scheduling
Task Manipulation N : Task ranges from i=1 to n
Task Refinement R : Replicas of Task i ranges from j=1 to t
Task Completion N : Earliest Completed Task.

N : Completed Tasks
The following Figure 1 describes the system t : Threshold for replica

architecture.
The user submits the job on runtime. The job be of  Algorithm 1:

any size and form. The type of resources suitable for the
job needs to be identified. The information’s are collected 1. for each task N do
dynamically and stored. On runtime the allocation needs 2. create replica R  of N  where j <= t
to consider the requirements of jobs.  The new state is 3. endfor
produced not by manipulating but by overlapping 4. evaluate R
randomly generated states with the current states i.e. task 5. set N = R
duplication is done. By reducing the communication 6. for each replica R  of N  do
overhead the repeated tasks needs to be refined. It is an 7. if (R N )
efficient way of improving the performance. After the 8. remove R
completion  of  the  job  the  completion   status  should 9. endfor
be informed   to   the   user   who   submitted   the  job. 10. endfor
The resources are then made free. 11. add Rij to N

Implementation: This section highlights the important
aspects of the implementation as well as issues Related Work: In the past researchers have proposed
encountered along the way. grid   scheduling   algorithms   for   dynamic  environment.

To implement the system the grid framework is
developed with the grid with the grid lets details updated
dynamically. The service level  agreements  are checked
to analyze the authenticated user The plug in is designed
such that  it  accepts the job submitted by the user [6].
The accepted tasks are then checked for constraints
specified. With the state manipulation mechanism the
duplicated jobs are created with the limited threshold The
threshold is set by prediction from the previous
outcomes. The scheduler is responsible for assigning
resources to tasks. It uses the scheduling strategy that is
designed to improve the performance. It uses information
like arrival time, computation time, communication cost
etc.The security factors are preset at the scheduling plug
in level.

The tasks are processed by the various schedulers.
The completed task status is reported to the user.

Proposed Algorithm: The properties of the algorithm
includes:

An application can be divided into many tasks.

All tasks are non-preemptive.
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12. end
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At present, task scheduling on gird not only aims on also generalize a scheduling process in the Grid into three
optimal resource utilization but also considering quality stages: resource discovering and filtering, resource
factors. selecting and scheduling according to certain objectives

The scheduling algorithm does not fix any threshold and job submission. As a study of scheduling algorithms
limit for task duplication. Hence the resource wastage is is our primary concern here, we focus on the second step.
high and the performance degrades [7]. Based on some Based on these observations, depicts a model of Grid
assumed fault tolerance level the value is fixed. It thus scheduling systems in which functional components are
improves the performance. connected by two types of data flow: resource or

As specified  by  James,  Hawick   and  Coddington application information flow and task or task scheduling
[8] Round Robin scheduling, First-come-first-served command flow.
scheduling algorithms were discussed and there results In Grid environments, workflow execution failures
are compared. can occur for various reasons such as network failure,

It proposes a scheduling strategy using job groups overloaded resource conditions, or non-availability of
that optimizes the utilization of processing capabilities of required software components [13]. Thus, Grid workflow
resources and reduces the time taken to process the jobs. management systems should be able to identify and
It also proposed the use of PSO[9] to select the resources handle failures and support reliable execution in the
to minimize makespan and to bring about efficient load presence of concurrency and failures. Workflow failure
balancing. handling techniques are classified as task-level and

In desktop  grid  computing, resource scheduling is workflow-level. Task-level techniques mask the effects of
an important issue. In this paper it proposes a QoS-based the  execution  failure  of  tasks  in the workflow, while
resource scheduling algorithm that finds the best match work flow level techniques manipulate the workflow
between tasks and resources  while meeting QoS structure such as execution flow to deal with erroneous
requests. It  proposes  an  aggregation formula for the conditions.
QoS  parameters. The formula  is a unit less combination Task-level techniques have been widely studied in
of  the  parameters  together  with weighting factors. parallel and distributed systems. They can be classified as
Three heuristic approaches have been designed and retry, alternate resource, checkpoint/restart and
compared via simulations to match tasks which take into replication. The retry technique is the simplest failure
account the QoS requested by the tasks and at the same recovery technique, as it simply tries to execute the same
time, to minimize the tasks make span as much as possible. task on the same resource after failure. The alternate
Also, an optimum method based on the performance resource technique submits failed task to another
metric has been designed to compare the performance of resource. The checkpoint/restart technique moves failed
the heuristics developed. The work is compared with tasks transparently to other resources, so that the task
Min_Min, Max_Min and Sufferage heuristics[10]. The can  continue  its  execution  from  the  point of failure.
results of a simulation are provided to evaluate the main The replication technique runs the same task
idea of the paper. simultaneously on different Grid resources to ensure task
   Its proposed in the paper a genetic algorithm based execution provided that at least one of the replicas does
evolutional algorithm (G-EA) to solve the scheduling not fail.
problems in computational grid. The proposed algorithm If fine grained jobs are assigned to grid resources
uses the optimal searching technique of genetic algorithm which have high computing capability the computation
and takes different computing capabilities of computing communication ratio becomes low. So gridlet grouping
nodes  and  dynamic  network status into consideration. method where large numbers of gridlets are grouped into
In order to verify the performance of G-EA [11], a a few gridlet groups and sent to the Grid resources is
simulation was performed and it was then compared with used. Gridlet grouping reduces the transition time of each
four other scheduling algorithms. gridlet to the resource and the overhead processing time

A Grid is a system of high diversity, which is of each gridlet at the resource. The proposed framework
rendered by various applications, middleware components gives improved performance and better job scheduling
and resources. But from the point of view of functionality, compared to a non-grouping job scheduling framework.
we can still find a logical architecture of the task Resource selection based on PSO is used to generate an
scheduling subsystem in Grid [12]. For example, Zhu optimal schedule so as to complete the tasks in a minimum
proposes a common Grid scheduling architecture. We can time and to utilize the resources efficiently [14].
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Within the Grid  community much work has been 3. Fidanova, Stefka and Mariya Durchova Ant
done on providing the basic infrastructure for a typical Algorithm for Grid Scheduling Problem”, Lecture
Grid environment. Globus, Condor and recently the EU Notes in Computer Science, 3743: 405-412.
Data Grid have contributed substantially to core Grid 4. Khanli, L. and  M. Analoui, 2008. Resource
middleware services software that are available as the Scheduling in Desktop Grid by Grid-JQA Grid and
basis for further application development. However, little Pervasive Computing Workshops, 2008. GPC
effort has been made so far to optimize the use of Grid Workshops apos; 08. The 3  International
resources. In a Data Grid a user typically submits a job to Conference, 25(28): 63-68.
the  Grid [9]. In order for a job to be executed, three kinds 5. Mingyu, Kun and Chang-kwanchen, 2008. An
of resources are required: computing, storage and Adaptive Scheduling Algorithm for Scheduling
network. The Grid must make scheduling decisions for Tasks in Computational Grid “Grid Publication Date:
each job based on the current state of the Grid resources pp: 24-26.
(workload and features of Computing Elements, location 6. Dong, Fangpeng and Selim G. Akl, 2006. Scheduling
of data, network load). Algorithms for Grid Computing: State of the Art and

Future  Work:  The  goal   of the   work   is   to   create 7. Yu, Jia and Rajkumar Buyya, 2005. A Taxonomy of
the   scheduler   which   improves    the    performance. Scientific Workflow Systems for Grid Computing,
The Duplication-based Dynamic Scheduling Algorithm Grid Computing and Distributed Systems (GRIDS)
(DDSA) which involves Task duplication and Refinement Laboratory, Department of Computer Science and
along with the dynamic threshold is the core of the Software Engineering, The University of Melbourne,
technology. The Scheduling plug-in should be designed Australia, htpp://www.gridbus.org. SIGMOD Record,
in such a way that it will work along with the above 34(3).
components in a smooth manner. The performance should 8. William H. Bell, David G. Cameron, Luigi Capozza, A.
be evaluated using the standard algorithms. Paul Millar, Kurt Stockinger and Floriano Zini.

CONCLUSION Paul Millar and Kurt Stockinger, Floriano Zini
Simulation of Dynamic Grid Replication Strategies in

The proposed grid task scheduling algorithm is optorsim Proceedings of the Third International
designed  to  achieve  high  throughput computing in a Workshop on Grid Computing, pp: 46-57.
grid environment. Fault Tolerance will be achieved by the 10. Kumaravel, 2013. A Web Portal Visits Patterns
Task Duplication Method. The Refinement Task improves Predicted by Intuitionistic Fuzzy Approach, Indian
the performance  by neglecting when the remaining jobs Journal of Science and Technology, 6(5S): 4550-4553.
when any  one  of  the  replica gets completed 11. Kumaravel, 2013. A Layered Approach for Predicting
successfully. This is a NP-problem and to be solved Protein Subcellular Localization in Yeast Microarray
needs an exponential time. Therefore the heuristic Data, Indian Journal of Science and Technology,
algorithm  finds  a  good  solution  in  a reasonable time 6(5S): 4568-4571.
[15-18]. 12. Kumaravel, 2013. A Efficient Molecule Reduction for
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