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Abstract — Real time data grids are some type of data grids in which the jobs should be done within a definite time period. If this 
period takes a longer time, the programs will not possibly be executed within the specified time period. Data replication issue is 
brought up as a procedure for prompt access to data and execution of programs within the specified deadline in the grids. In data 
replication, the parameters under assessment for replication, selection of the file to be replicated, number of replications and the 
location of new copies are important challenges that should be addressed. In this paper, dynamic replication algorithm of a new 
data called Distributed Date Replication (DDR) is introduced that improves the mentioned challenges and meets real time data by 
distributed decision for replication in three levels. Simulation results showed that the average time for executing the jobs and 
server traffic in DDR algorithm decreased as compared to other algorithms and less jobs failed. 
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I. INTRODUCTION 
 
In real time data grids, there are time limitations for 
execution of some jobs. In other words, some jobs have 
higher priorities. Considering the critical nature of real time 
data grid application, the time to respond to jobs should be 
reduced [1]. Limited bandwidth and delayed access are the 
difficulties of transferring a file from one site to another. 
Data replication is a common method to facilitate access to 
data, to reduce bandwidth consumption and delayed access 
by providing one or more replications on another site [3]. 
Since in real time data grids, data replication leads to prompt 
data access and execution of programs within the specified 
time period, it has also a positive effect on the responding 
time [9, 17, and 18]. There are two replication methods, 
static method and dynamic method [3]. The first method is 
the static method in which replication policy is specified 
from the beginning and on a fixed and static basis. In fact, it 
is considered as a part of system configuration. It is certain 
that no changes will be made in this policy upon any change 
in the topology of data grid network or in the pattern of 
requests. Therefore, system output decreases significantly 
and the resources may not be used suitably and desirably. In 
contrast, there is the dynamic replication [1 ,8 ,10 ,12 ,15 ,16 
, 21 ,22 ,23 ,24] in which data grid automatically generates 
replication where necessary and puts that in a suitable place 
so that it may have an optimal access frequency and does not 
increase the costs [8 ,10 ,12 ,15 ,16]. DDR algorithm which 
is explained in this paper is a dynamic algorithm to use the 
advantages of dynamic replication. 
 This paper is organized as follows: The executed jobs 
are described in section 2 and the distributed decision 
algorithm for data replication will be explained in detail in 
section 3. In section 4, the presented algorithm in real time 
data grid is evaluated through simulation. Conclusion and 
future jobs are presented in section 5. 
 

II. RELATED WORK 
 
 In [8, 19] data replication methods, data is selected 
based on different types of locality. There are three types of 
locality, temporal locality, geographical locality and spatial 
locality. In temporal locality, if a file is referred, it will be 
possibly referred to in the future as well. In geographical 
locality, if a node finds access to a file, the neighboring node 
will find access too. In file locality, if a file is referred to, the 
neighboring files will also have access to the same file in the 
future. One of the data replication methods can be used based 
on the method of access pattern to a file. Of course, it is 
possible that one data replication method has a good 
performance in an environment but it has a bad performance 
in another environment. Most of the jobs executed in the 
field of data replication have been concentrated on time 
locality [4]. From a point of view, replication algorithms are 
divided into two main groups, these algorithms can be 
classified into two groups: pull based [7, 10] and push based 
algorithms [12, 13]. In a pull model, a site without the 
requested file in its local storage would decide when to 
replicate it to itself, and where from. On the other hand, in a 
push model, a site having a particular file in its local storage 
would decide when to replicate it, and where to [1]. 
 In [11] there is a thorough data management that keeps 
the number of accesses to the files. In [7] Pulling is set forth 
in another algorithm called distributed file replication. In [1] 
some algorithms, dynamic file transfer is presented without 
real time requirements such as Cascading, Caching and Fast 
Spread. In [6, 8] several algorithms such as Cascading-
Enhanced, Caching and Cascading and Caching-PP are 
described to improve real time efficiency in data gird. In [4] 
MAC algorithm (Minimum Access Cost) only concentrates 
on reading data in a structure-free hierarchical environment. 
This algorithm decides to copy a file based on the average 
response time of a file  and frequency  of  accesses. In [2, 20]
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necessity from different aspects. Simulation results 
showed that decision making in three different levels, as 
compared to LALW algorithm in which decision is made 
in one level, would meet real time requirements by 
providing on time and suitable replications and by placing 
the replications in suitable locations and would also 
maintain the loading balance of grid. Moreover, 
considering the application of real time data grids, it 
would reduce job response time, number of job deaths and 
server traffic. Considering the importance of data 
replication and decrease of data replication time overhead 
in the real time data grids, replication time reduction is 
recommended for the future. 
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