DETERMINISTIC DATA DISTRIBUTION FOR EFFICIENT RECOVERY IN ERASURE-CODED STORAGE SYSTEMS

ABSTRACT:
Due to individual unreliable commodity components, failures are common in large-scale distributed storage systems. Erasure codes are widely deployed in practical storage systems to provide fault tolerance with low storage overhead. However, random data distribution (RDD), commonly used in erasure-coded storage systems, induces heavy cross-rack traffic, load imbalance, and random access, which adversely affects failure recovery. In this article, with orthogonal arrays, we define a Deterministic Data Distribution (D3) to uniformly distribute data/parity blocks among nodes, and propose an efficient failure recovery approach based on D3, which minimizes the cross-rack repair traffic against a single node failure. Thanks to the uniformity of D3, the proposed recovery approach balances the repair traffic not only among nodes within a rack but also among racks. We implement D3 over Reed-Solomon codes and Locally Repairable Codes in Hadoop Distributed File System (HDFS) with a cluster of 28 machines. Compared with RDD, our experiments show that D3 significantly speeds up the failure recovery up to 2.49 times for RS codes and 1.38 times for LRCs. Moreover, D3 supports front-end applications better than RDD in both of normal and recovery states.




EXISTING SYSTEM:
In existing, large-scale DSS is deployed over a number of physically independent storage nodes, which are organized into multiple racks, each rack consisting of multiple nodes, and usually adopts random block placement to achieve load balance among different nodes and different racks. To maximize the data availability in DSSes deployed with erasure codes, different blocks of an erasure coded stripe are stored in nodes of different racks, one block per rack. This “one block per rack” block placement makes a system tolerate the same number of node failures and rack failures.

DISADVANTAGES:
· It cannot achieve reconstruction read/write load balance well within short ranges of successive stripes.
· Failure recovery based on random block placement induces heavy random access load to retrieve surviving blocks, which will slow down the recovery process.







PROPOSED SYSTEM:
[bookmark: _GoBack]In proposed system, we propose a Deterministic Data Distribution (D3) scheme for the data placement in erasure-coded DSSes. D3 relaxes the constraint of “one block per rack” and places multiple blocks of the same stripe to different nodes within the same rack to reduce the cross-rack traffic for single-node failure recovery. Because in DSSes, more than 90 percent of component failures are single-node failures, while double rack failures rarely happen D3 still reaches high reliability. D3 also achieves “local load balancing” by deterministically distributing data and parity blocks to significantly speed up the failure recovery. Thanks to orthogonal arrays, D3 ensures read/write load balance even when the storage systems are in different states, such as normal mode and failure recovery, and thus supports front-end applications better and has low interference on the users’ requests in recovery.

ADVANTAGES:
· Theoretically prove that D3 provides uniform data layout for RS codes and LRCs in normal state.
· We present a recovery algorithm which minimizes the cross-rack repair traffic and achieves load balance of recovery traffic against single node failure.



SYSTEM SPECIFICATION
HARDWARE REQUIREMENTS:
· Processor		:	Intel Core i3 Processor
· Speed			:   	2.5 GHz
· RAM			:   	2GB(min)
· Hard Disk		:	500MB
· Key Board		:   	Standard Windows Keyboard
· Mouse	        	:    	Two or Three Button Mouse
· Monitor		:    	LCD

SOFTWARE REQUIREMENTS:
· Operating System	  	:	Windows7/10.
· Application Server  	: 	Tomcat6.0/7/8.X.
· Front End			: 	Java , HTML,CSS
· Scripts 		  	:	JavaScript.
· Server side Script	  	:	Java Server Pages.
· IDE		      		:	Net beans 
· Back End			:	MYSQL 5.0/ Heidi SQL 8.1 
· Database Connectivity	:	JDBC
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