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Abstract – This paper proposes an approach to dynamically 

replicate the data file based on the predictive analysis. With the 

help of probability theory, the utilization of each data file can be 

predicted to create a corresponding replication strategy. 

Eventually, the popular files can be subsequently replicated 

according to their own access potentials. For the remaining low 

potential files, an erasure code is applied to maintain the 

reliability. Hence, our approach simultaneously improves the 

availability while keeping the reliability in comparison to the 

default scheme. Furthermore, the complexity reduction is 

applied to enhance the effectiveness of the prediction when 

dealing with Big Data. 

 Keywords: Replication, HDFS, Proactive Prediction, 

Optimization, Bayesian Learning, Gaussian Process.  

I. INTRODUCTION 

adoop is an open source implementation of the 

MapReduce and includes a distributed file system 

(HDFS), wherever application information is often kept with 

replication. With replication, Hadoop provides high degrees of 

availability and fault-tolerance. Hadoop is additionally 

increasingly gaining quality and has verified to be scalable 

and of production quality by Facebook, Amazon, Last.fm, etc. 

In HDFS, information are split during a fixed size (e.g., 

32MB, 64MB, and 128MB) and also the split information 

blocks (chunks) are distributed and kept in multiple 

information nodes with replication. Hadoop divides every 

MapReduce job into a group of tasks according to the number 

of data blocks.[2] Basically, the Hadoop scheduler assigns a 

task to a node storing the information block preferentially, 

however it should assigns a task to a node not storing the 

information often consistent with the Hadoop scheduling 

policy. Cloud computing could be a new computing paradigm 

that's gaining increased quality. It permits enterprise and 

individual users to enjoy flexible, on demand and top quality 

services like high volume information storage and process 

while not the requirement to invest on expensive  

infrastructure, platform or maintenance.[2] 

Along with the development of Hadoop, the Hadoop 

Distributed file system (HDFS) has been introduced to 

produce the reliable, high-throughput access to parallel 

computing. Gradually, it becomes an appropriate storage 

framework for parallel and distributed process, particularly for 

MapReduce-type solution, that was originally developed by 

Google to deal with the big data. 

Evolution on vast information has formed trends in 

application and resolution development to extract, process, 

and store useful information because it emerges to affect new 

challenges [3]. During this area, the Apache Hadoop is that 

the most famous parallel framework. Not only to achieve the 

high availability, Apache Hadoop is intended to observe and 

handle failures at the applying also on maintain the data 

consistency. 

For rising the fault tolerance and reliableness furthermore 

as providing the high availability and high performance, 

HDFS is initially equipped with a mechanism to replicate 3 

copies of each data file from time to time. As time goes by, 

this replication strategy consumes storage resource and adds 

further overhead to the system by creating replicas of less 

frequently accessed information. Moreover, though the speed 

of reading operation in HDFS could be improved by the 

offered information, the performance of writing operation 

suffers the aspect effect of over-synchronizing unpopular 

information.[6] Thus, it's reasonable to form an inference that 

the static replicating mechanism results the whole system in 

poorer performance than the benefit it contributes. 

An adaptive replication management (ARM) system is 

meant to provide high accessibility for the data in HDFS via 

enhancing the data neighborhood metric. As a result, the 

highly native offered data improves the performance of the 

Hadoop system. Its price noting that the erasure code is 

applied to keep up the dependableness. A complexness 

reduction technique for the prediction technique is projected 

in each hyper-parameter learning and training phases. [3]This 

projected technique significantly will increase the 

performance in terms of reaction rate for the replication 

strategy whereas still keeping the accuracy of the prediction. 

II. BIG DATA ANALYTICS IN CLOUD ENVIRONMENT 

Most company enterprises face vital challenges in totally 

leverages their information. Frequently, information is barred 

away in multiple databases and process systems throughout 

the enterprise, and also the queries customers and analysts 

raise need a combination read of all information, generally 

totaling many terabytes.  

H 
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Cerri et al planned „Knowledge within the cloud‟ in place of 

„data within the cloud‟ to support cooperative tasks that are 

computationally intensive and facilitate distributed, 

heterogeneous data. This can be termed as “Utility 

Computing” derived from needed information in and out of 

Cloud the utilities like electricity, gas that we tend to only buy 

what we tend to use from a shared resource. With the growing 

interest in cloud, analytics could be a difficult task. In general, 

Business Intelligence applications like image process, internet 

searches, understanding customers and their shopping for 

habits, offer chains and ranking and Bio-informatics (e.g. 

factor structure prediction) are information intensive 

applications. Cloud will be an ideal match for handling such 

analytical services. As an example, Google‟s MapReduce will 

be leveraged for analytics because it showing intelligence 

chunks the information into smaller storage units and 

distributes the computation among low-priced process units. 

Many analysis groups have started working on making 

Analytic frameworks and engines that help them give 

Analytics as a Service. as an example, Zementis launched the 

Adapa predictive analytics call engine on Amazon EC2, 

permitting its users to deploy, integrate, and execute applied 

mathematics evaluation models like neural networks, support 

vector machine (SVM), call tree, and varied regression 

models.  

Booz Allen‟s IT professionals, equipped with intensive 

experience within the application of cloud computing 

technology have represented the simplest way for setting a 

course for mastering your huge information. Cloud 

technology combines the most effective practices of 

virtualization, grid computing, utility computing, and internet 

technologies. The result's a technology that inherits the agility 

of virtualization, the measurability of grid computing, and 

ease of net 2.0. Cloud computing is an organic process step in 

computing that unifies the resources of the many computers to 

operate in concert entity, allowing the development of 

massively scalable  systems that may take in and store, 

method and analyze all of your enterprise‟s information. The 

definitive application of cloud technology is as a large-scale 

information storage, development and process system, 

allowing your enterprise to master huge information. However 

the lightsomeness of cloud computing has applications 

beyond effective use of information. As a result of all 

information is currently maintained during a centralized 

system, we will facilitate develop and implement a centralized 

security policy that may be simply implemented, allowing 

precise and well-documented control of sensitive information. 

Additionally, the cloud provides surroundings during which to 

image, test, and deploy new applications during a fraction of 

the time and value of traditional systems.  

The benefits still accrue as your “cloud” grows. As additional 

datasets are aggregate, the cloud gains an important mass of 

information across AN enterprise, changing into “the place” 

to put information. As every dataset is added, and probably 

analyzed with the opposite datasets, there's AN exponential 

increase in profit to the enterprise. We will modify your 

enterprise with simplified programming and information 

models, which, combined with easy access to a good vary of 

information, leads to AN explosion of innovation from across 

your enterprise within the type of information mashups, data-

mining applications. Few decades back, the matter was the 

shortage in data or information. In recent past, this drawback 

has been overcome with the arrival of web and reduced 

Storage Memory price. However a new challenge is the way 

to analyze the information. Information is obtaining generated 

at a way faster pace than the speed at that it may be processed 

with the present infrastructure. Huge and dedicated servers 

were developed to resolve this drawback. However the matter 

is with the value of such AN infrastructure that isn't 

reasonable to all the businesses for handiness of information 

and accessing every and each specific purpose. So today, 

these corporations are wanting it's the key success issue for 

Cloud computing that makes possible for of these 

corporations to rent on a short lived basis, the procedure 

power and storage space value-based analytics. Migrating for 

a selected purpose. 

III. PROPOSED METHODOLOGY 

An adaptive replication management (ARM) system to supply 

high availableness for the information in HDFS via enhancing 

the information section metric. As a result, the highly local 

out there information improves the performance of the 

Hadoop system. Its price noting that the erasure code is 

applied to maintain the reliableness. 

It is an easy graphical formalism that may be wont to 

represent a system in terms of input file to the system, 

numerous processes administered on this information, and 

therefore the output information is generated by this method. 

The data flow diagram (DFD) is one amongst the foremost 

vital modeling tools. It‟s wont to model the system elements. 

These elements are the system method, the information 

utilized by the method, AN external entity that interacts with 

the system and therefore the data flows within the system. 

DFD shows however the data moves through the system and 

the way it's changed by a series of transformations. It‟s a 

graphical technique that depicts data flow and also the 

transformations that are applied as information moves from 

input to output.   

 

Fig.1 data flow diagram of proposed system 
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DFD is additionally referred to as bubble chart. A DFD 

could also be wont to represent a system at any level of 

abstraction. DFD could also be divided into levels that 

represent increasing data flow and useful detail. The info 

flowchart show in fig.1. During this figure explained the all 

method of information flowchart. 

IV. SIMULATION RESULTS 

In this paper work propose an advance to dynamically 

duplicate the information file supported the predictive 

analysis. With the assistance of possibility theory, the 

employment of every record are often predicted to make a 

similar duplication strategy. Ultimately, the popular files are 

often later on replicated in step with their own access 

potentials. For the remaining low potential files, a removal 

code is applied to continue the dependability. Hence, our 

advance at the same time improves the accessibility whereas 

keeping the responsibility compared to the default style. The 

planned work results are show in below figures: 

 

 Fig.2 

 

Fig.3 

 

Fig.4 

 

Fig.5 

 

Fig.6 
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Fig.7 

 

Fig.8 

 

Fig.9 

 

Fig.10 

V. CONCLUSION 

To style the replication management system that is actually 

adaptive to the characteristic of the information access 

pattern. The approach not only pro-actively performs the 

replication within the predictive manner, however additionally 

maintains the responsibility by applying the erasure 

cryptography approach. To implement our methodology on a 

true cluster and verifies the effectiveness of the planned 

approach. With a rigorous analysis on the characteristics of 

the file operations in HDFS, our singularity is to make an 

adaptive resolution to advance the Hadoop system. For any 

development, some components of the source code developed 

to check our plan would be created on the market below the 

terms of the gnu general public license (GPL). 
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