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Abstract: Apache Hadoop is very popular now-a-days.The Applications based on ApacheHadoopare 

increasing in these days due to its vigorous and dierent features.Hadoop Distributed File System(HDFS) is the 

Heart of Apache Hadoop which is reliable and highly available.It is having static Replication Strategy by 

default.In Application Layer,there are parallel operations were done on the le due to which Access Rate for each 

Data File becomes dierent.This static Replication Strategy leads to Fatal errors on the Performance of the 

System.To overcome the drawback of HDFS,This paper explains the dynamic approach to Replicate Data Files 

based on Supervised Learning.Using Probability Distribution,each data le is used to create corresponding 

Replication Strategy.By measuring Access Potential,High potential Files were going for Replication and 

remaining Low potential les are entered in thesection of ErasureCode.Due to this dynamic approach,this paper 

suggests Unique Replication Strategy and Erasure Code Mechanism to improve Availability and Reliability. 
 

General Terms: 
1] HDFS(Hadoop Distributed File System) 

2] Replication 

3] Proactive Prediction 

4] Optimization 

5] Bayesian Learning 

6] Gaussian Process 
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1. INTRODUCTION 

The system is known as ARM i.e. Adaptive Replication Management System in which mainly 

concentration is on HDFS (Haddop Distributed File System) and its mechanism. There are two main 

components of HDFS system as: 

1] Replication management 

2] File Distribution 

The paper worked on the system components and suggests three main approaches: 

1] Adaptive Replication Management 

2] Erasure Code 

3] Distribution of Files 

An adaptive replication management (ARM) system is designed to provide high availability for the 

data in HDFS via enhancing the data locality metric. As a result, the highly local available data improves the 

performance of the Hadoop system. It is worth noting that the erasure code is applied to maintain the reliability.  

A complexity reduction method for the prediction technique is proposed in both hyper-parameter learning and 

training phases. This proposed method significantly increases the performance in terms of reaction rate for the 

replication strategy while still keeping the accuracy of the prediction. 

 ARM in HDFS is implemented here and an evaluation is done in order to practically verify the effectiveness of 

the proposed method as compared with the state of the art method. 
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2. PROPOSED ARCHITECTURE 
2.1 System Description 

The system starts by periodically collecting the heartbeat. After that, this heartbeat is sent to the 

heuristic detector as the training data. This training data is compared with the access patterns, which are 

extracted from the predictor component and stored at the knowledge base. If there is a match, the access 

potential is then retrieved from the pattern and directly passed to the predictor component without any 

computation. Otherwise, the training data is continuously sent. In that case, most of the computation belongs to 

the hyper-parameter learning and training phases of the prediction. To solve this issue, the hyper generator is 

constructed to reduce the computational complexity of the hyper-parameter learning phase. After that, the 

training phase can start to estimate the access potential. Finally, the access potential of the target file is passed 

on to the replication management component. In addition, a new pattern is also extracted and stored at the 

knowledge base for the next evaluation. 

 
2.2 Replication Management 

Theoretically, by placing the potential replicas on low utilization nodes (low blocking rate nodes), the 

replication management helps to redirect the tasks to these idle nodes and balance the computation. The 

blocking rate is calculated based on the information provided by the monitoring system. Based on Ganglia 

framework , the monitoring system is simple, robust and easy to configure for monitoring most of the required 

metrics. After plugging into the HDFS nodes, the monitoring system can collect statistics via Ganglia API. 
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3. WORKING 

3.1. Preliminary File Upload : 

User  first Login to the system with its unique ID and password. Then files were uploaded by the user 

which are uploaded ,analyzed  and 

Saved in system. 

 

3.2. Monitoring System : 

In this section, scanned files are replicated using  the Replication Strategy by predictive analysis. By 

using the Mechanism, files are divided into two categories : 

High Potential Files and Low Potential Files. High Potential Files are going for Replication management and 

Low Potential les are going for Erasure Code.  

 

3.3. Replication Management: 

The popular less can be subsequently replicated according to their own access potentials. Files which 

were having high potential Rate, are going for the Replication. According to the Access Rate, Replicas were 

created and going for further Distribution. Distribution in Cluster System .Replicas and the original les are going 

for Distribution for security reasons. Replicas and the les were stored in the nodes of cluster. They are in non-

readable format.  
 

3.4 Erasure Code Mechanism : 

Thereafter at last Erasure code mechanism is applied to Low Potential Files. these files are having low 

access rate therefore already created replicas of this file are erased from the system to improve the Performance 

of the System.  

 

4. Application: 
1. Facebook  

2. Windows Azure  

3. Yahoo  
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5. Algorithm 

 
 

Conclusion: 
Following points focuses on the contribution of paper to improve the availability of HDFS to enhance 

the data locality. The design of replication management system is made firstly which is very much adaptive with 

the data access pattern characteristics. It maintains the reliability of system using erasure code approach with 

pro-active performance of the replication in predictive fashion. Performance issue of the prediction technique is 

solved using a complexity reduction method. This method accelerates the prediction process of access potential  

estimation. The execution method on real cluster verifies the effectiveness of the proposed approach. The 

adaptive solution for Hadoop system is the key of a paper with abrasive analysis on the characteristics of the file 

operations in HDFS. 
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