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Abstract: 
Data Management is one of the important features of the data grid, where the large amounts of 
data are distributed geographically all over the world. In general, data is a specialization of grid 
that is focused on processing large datasets. Huge amounts of data and the worldwide distribution 
of data stores contribute to the complexity of the data management challenge. Effective data 
management is an important issue in today’s enterprise environment. Data replication technique 
are much discussed by the data grid researches in order to create the multiple copies of data and 
places them in various  location to minimize the file access time. This paper describes the 
Replication strategy called Replication Strategy based on Clustering Analysis (RSCA)is proposed. 
This work collect files based on the recent access habits of the users.So Data Mining (DM) is 
introduced to find out the correlations.  
Keywords: Data grid, Data Replication, Data Mining, file correlation. 

I. INTRODUCTION 
In data grid, the individual machines communicate and coordinate in order to process a large 
amount of data efficiently. The members of the data grid are located in different geographical 
locations and may be clustered together at one or more sites. A grid connects all these locations 
and enables them to share the data. 
An important technique for data management in grid system is the replication technique. Data 
replication is an optimization technique in order to improve scalability, fault tolerance, high data 
availability and low bandwidth consumption. 
Replication determines which file to be replicated, when the new replica should be created and 
where the new replicas to be placed. The main aim of using replication is to reduce access latency 
and network bandwidth consumption. It also improves the reliability by creating the multiple 
copies of the same data. 
On the other side, there has been recently significant interest on using data mining in grids. Data 
mining is defined as the process of extracting the hidden data, and information from large amounts 
of data. The data mining grid concept allows data mining process to be deployed in a grid 
environment. The grid provides indeed an effective computational support for distributed data 
mining applications Data replication strategies can then benefit from data mining techniques for 
solving the task like discovering data file correlations, Storage of file  based on past history. 
To ensure efficient and fast access to such huge and widely distributed data is hindered by the high 
latencies of the Internet. To address these problems this research work proposed new algorithm 
called Transmogrified BHR Algorithm which offers high data availability, low bandwidth 
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consumption, increased fault tolerance, and improved scalability of the overall system this 
algorithm shows the better performance in a distributed manner. RSCA and MBHR algorithm were 
analyzed against TBHR to provide dynamic data management in Grid Computing. 

II. BACKGROUND AND RELATED WORK 
In general the file correlation that is the group of files is connected together and the group of 
correlated files may be used as granularity for replication. Even though data mining is applied in 
numerous areas, the application of data mining to replication in data grids is limited. In this paper 
we focus on replication strategies based on clustering analysis using data mining techniques. It 
helps how the data mining techniques improves the performance of data grid.  
In [1] Sasi and Thanamani proposed, a Modified BHR algorithm to overcome the limitations of 
the standard BHR algorithm. The performance of the proposed algorithm is improved by 
minimizing the data access time and avoiding unnecessary replication. 
In [2] J. Han, M. Kamber, and J. Pei. Data Mining: Concepts and Techniques. Morgan Kaufmann 
Publishers, 2011.  
In [3] Lakshmi and Thanamani proposed a new dynamic data replication strategy, called DMDR, 
which consider a set of files as granularity. Their strategy gathers files according to a relationship 
of simultaneous accesses between files by jobs and stores correlated files at the same site. 
In [4] A. K. Kayyoor, A. Deshpande, and S. Khuller. Data placement and replica selection for 
improving co-location in distributed environments. Computing Research Repository (CoRR), 
2013, the combined problem of data placement and replication, given a query workload, to 
minimize the total resource consumption and by proxy, the total energy consumption, in very large 
distributed or multi-site read-only data stores. 
In [5] S. Y. Ko, R. Morales, and I. Gupta. New worker-centric scheduling strategies for data-
intensive grid applications. In Proceedings of the 8th ACM/IFIP/USENIX International 
Conference on Middleware, Newport Beach, CA, USA, pages 121–142, 2007 proposed various 
metrics, both deterministic and randomized, that can be used with worker-centric scheduling and 
found that metrics considering the number of file transfers generally give better performance over 
metrics considering the overlap between a task and a storage. 
In [6] N. Saadat and A. M. Rahmani. PDDRA: A new pre-fetching based dynamic data replication 
algorithm in data grids. Future Generation Computer Systems, 28(4):666–681, 2012., members in 
a VO (Virtual Organization) have similar interests in files. Based on this assumption and also file 
access history, PDDRA predicts future needs of grid sites and pre-fetches a sequence of files to 
the requester grid site, so the next time that this site needs a file, it will be locally available. This 
will considerably reduce access latency, response time and bandwidth consumption. 
In [7] J. Jiang, H. Ji, G. Xu, and X. Wei. ARRA: an associated replica replacement algorithm based 
on Apriori approach for data intensive jobs in data grid. Key Engineering Materials, 439-
440:1409– 1414, 2010, the data mining techniques can be applied to access historical data of data 
grids and how do they infer file correlations knowledge and use them to enhance replication 
strategies performance. 
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III. REPLICATION STRATEGY BASED ON DATA MINING APPROACH 
The association rules, frequent sequence mining are mainly used to identify the file correlation in 
data mining techniques.   
Replication Strategy based on Clustering analysis (RSCA) 
Replication Strategy is based on the existence of the correlations among the data files accessed 
according to the access history of the users. At the first stage, a clustering analysis is conducted on 
the file access history of all client nodes in the grid over a period of time. The outputs of this 
operation are correlated file sets related to the access habits of users. At the second stage, 
replication is done on the basis of those sets, which achieves the aim of pre-fetching and buffering 
data. The clustering method adopted is used to group into equivalence classes all the files that are 
similar according to a given equivalence relation. The set of files in the same equivalence class are 
called correlative file sets.  

-Adopted data mining technique: 
A given strategy can exploit several kinds of knowledge, extracted through a data mining 
technique in order to perform a given task, like  association between file attributes, clustering 
grid sites into disjoint groups, etc. 
-Data used in the data mining process: 
A given data mining process uses as input data extracted from the data grid on which the 
strategy is applied 
-Explicit knowledge: 
Explicit Knowledge consists in the extracted patterns from the data mining algorithm, like 
frequent sequences, association rules, clusters, etc.  
-Data mining periodicity: 
The data mining algorithm is triggered at each file request or at each period.  
-Centralized/Decentralized data mining: 
The centralized data mining gathers all data into the central site. Then the data mining 
algorithm runs on the data.  In the decentralized case, it is based on fundamentally distributed 
algorithms that do not require the centralization of data and other resources. 

IV. FORMS OF DATA PRE-PROCESSING 
- Data Cleaning: 
The first step is Data Cleaning. It removes all the noisy data, incomplete data and inconsistent data. 
-Data integration: 
All the information is combined to perform analysis. This helps in improving the efficiency and 
speed of the data mining process. 
-Data Reduction: 
This technique helps in sorting and obtaining only relevant data. It focuses on reducing the number 
of attributes and original data volume. 
- Data transformation: 
The data is aggregated and converted here. 
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Fig1 Forms of Data Preprocessing 

V. BENEFITS OF DATA REPLICATION STRATEGIES 
- Availability: The replication strategy is that, it provides maximum availability. So replication is 
the better way to improve the availability of data in an distributed environments.  
-Reliability: Data replication is the process of storing the same data in multiple locations to 
improve data availability and accessibility, and to improve system resilience and reliability. 
-Scalability: Another important metric of replication is scalability. The scalability is more 
dependent on model than replication algorithm.  
-Adaptability: The replication algorithm must be adaptive to provide support to all nodes present 
in a data grid at any given time.  
-Performance: When the availability of data increases then the performance of the data grid 
environment also increases. 

VI. DIFFERENT PARAMETERS AND THEIR IMPORTANCE 

All the replications strategies tries to reduce the access latency, thereby reducing the job 
response time and also increase the performance of the data grids. If the requested data is very 
near to the site, so that data can be accessed efficiently. It helps in increasing the performance 
of the system and also provides better response time. If more number of replicas is in   a node, 
the cost of maintaining them becomes an overhead for the system. The   storage is utilized in 
an optimal way and the cost of replica maintenance is minimized.  

 Some of the parameters are: 
• Reduced access latency. 
• Reduced bandwidth consumption. 
•  Less maintenance cost. 
• Strategic replica placement. 
• Effective network usage 
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• Job execution time. 
• Increased fault tolerance. 
 

VII.DESCRIPTION OF TBHR ALGORITHM 

Initially, the user submits a job to the grid. The data are produced in a master site, then master site 
distributes data to each other region header. The jobs are assigned to computing elements, the 
places where the jobs are executed. When the job needs the data, and it is not present in the local 
storage, replication takes place. The replicated files are not stored in all the requested sites. Instead, 
the file is stored in the site where the file is accessed for the maximum time, with assumption that 
files recently accessed by a client are likely to be accessed by nearby clients and the files accessed 
recently are likely to be accessed again. 

Algorithm: TBHR Region Based Algorithm 

Inputs        :  Grid Topology, Scheduled job and bandwidth details 

Outputs     : Mean job Execution Time, Average Storage Used, Network Usage, Number 
of replications, shortest path, Characteristic Path Length. 

Methods: 

     1. if (Requested File not in Local Site) 

         fetch from the nearby site within the region 

     2. Create Cluster on file accessing history in the grid over a     period of time 

     3. Proceed to replicate among the correlated file sets, which is     related to the access habits of 
users 

TBHR Algorithm: 

if (free space available in SE) 

Store it; 

Else { 

      if (duplication if replica in other sited within region) 

      Terminate optimizer; 

Else { 

       Sort files in SE using LFU 
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For (each file in SE) 

{ 

if file is duplicated in other sites within region 

Delete it; 

if (of the enough space to store new Replica) 

Break; 

}} 

For (each file in sorted list) 

 { 

    if (access frequency of new Replica > access frequently of the file 

    Delete file 

    if (enough free space) 

    break 

  }} 

                if (enough free space) 

     Store new replica 

              } 

 
VIII.EXPERIMENTAL RESULTS AND ANALYSIS 

The Transmogrified Bandwidth Hierarchy Replication Algorithm was experimented with the IBM 
Log Dataset.Our proposed algorithm with IBM Log dataset is implemented in MATLAB and 
proved that our algorithm improves better performance. 
Job Execution Time: 
Graph shown below depicts various levels of Job Execution Time on SONAR IBM Log Dataset 
over RSCA algorithm, MBHR algorithm and TBHR algorithm. The graph clearly shows that 
TBHR algorithm performs better compared with RSCA algorithm and MBHR algorithm. Also this 
graph clearly indicates RSCA algorithm has a very low performance compared with both MBHR 
and TBHR algorithm. 
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Characteristic Path length: 
Graph shown below depicts various levels of Characteristic Path Length on SONAR IBM Log 
Dataset over RSCA algorithm, MBHR algorithm and TBHR algorithm. The graph clearly shows 
that TBHR algorithm performs better compared with RSCA algorithm and MBHR algorithm. 

 
Reduced Bandwidth Consumption: 
Graph shown below depicts various levels of Reduced Bandwidth Consumption on SONAR 
IBM Log Dataset over RSCA algorithm, MBHR algorithm and TBHR algorithm. The graph 
clearly shows that TBHR algorithm performs better compared with RSCA algorithm and MBHR 
algorithm 
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IX.CONCLUSION AND FUTURE WORK 
Our proposed algorithm, TBHR minimized  execution time, saved storage size, reduced bandwidth 
consumption, improves performance on characteristic path distance and improves efficient 
network usage. 
In future work it can be combined with scheduling to achieve much better performance. The 
dynamism of the sites can be included as an area of future work in that sites can join and quit the 
grid at any time. In future this model can be deployed in a real grid environment. The proposed 
Algorithm increases the data availability by making dynamic replica creation. It also reduces the 
unnecessary replication. It places the replica in a appropriate location so as to reduce the placement 
cost. 
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