APPROXIMATE SHORTEST DISTANCE COMPUTING: A QUERY-DEPENDENT LOCAL LANDMARK SCHEME
ABSTRACT
Shortest distance query between two nodes is a fundamental operation in large-scale networks. Most existing methods in the literature take a landmark embedding approach, which selects a set of graph nodes as landmarks and computes the shortest distances from each landmark to all nodes as an embedding. To handle a shortest distance query between two nodes, the pre-computed distances from the landmarks to the query nodes are used to compute an approximate shortest distance based on the triangle inequality. In this paper, we analyze the factors that affect the accuracy of the distance estimation in the landmark embedding approach. In particular we find that a globally selected, query-independent landmark set plus the triangulation based distance estimation introduces a large relative error, especially for nearby query nodes. To address this issue, we propose a query-dependent local landmark scheme, which identifies a local landmark close to the specific query nodes and provides more accurate distance estimation than the traditional global landmark approach. Specifically, a local landmark is defined as the least common ancestor of the two query nodes in the shortest path tree rooted at a global landmark. We propose efficient local landmark indexing and retrieval techniques, which are crucial to achieve low offline indexing complexity and online query complexity. Two optimization techniques on graph compression and graph online search are also proposed, with the goal to further reduce index size and improve query accuracy.


EXISTING SYSTEM:
In the Internet environment, the goal is to find the nearest server in order to improve access latency for clients. Although classical algorithms like breadth-first search (BFS), Dijkstra’s algorithm and 𝐴∗ search algorithms can compute the exact shortest paths in a network, the massive size of the modern information networks and the online nature of such queries make it infeasible to apply the classical algorithms online. On the other hand, it is space inefficient to pre-compute the shortest paths between all pairs of nodes and store them on disk, as it requires (𝑛3) space to store the shortest paths and 𝑂(𝑛2) space to store the distances for a graph with 𝑛 nodes. To summarize, the major differences between the above methods lie in the following aspects: (1) landmark selection – some select landmarks randomly, while others use heuristics; (2) landmark organization – some methods organize landmarks in multiple levels while other methods use a flat landmark embedding; and (3) an error bound or not analyze the error bound of the estimated distances, while most of the other methods have no error bounds or guarantees of the estimated distances.

DISADVANTAGES:
· We cannot afford expensive online computation to find a query-specific local landmark, as it would significantly increase the query processing time. 
· The shortest distance from a query node to a local landmark needs to be efficiently computed. This distance should not be computed from scratch at the query time.

PROPOSED SYSTEM:
A commonly used embedding technique is landmark embedding, where a set of graph nodes is selected as landmarks] (also called reference nodes beacons or tracers) and the shortest distances from a landmark to all the other nodes in a graph are precomputed. Such precomputed distances can be used online to provide an approximate distance between two graph nodes based on the triangle inequality. In this paper, we revisit the landmark embedding approach. According to the findings in the literature the problem of selecting the optimal landmark set is NP-hard, by a reduction from the classical NP-hard problems such as set cover or minimum 𝐾-center. We propose a query-dependent local landmark scheme, which identifies a local landmark specific to a pair of query nodes. Then the distance between the two query nodes is estimated as the sum of their shortest distances to the local landmark, which is much closer than the global one. The query-dependent local landmark scheme is expected to reduce the distance estimation error in principle, compared with the traditional global landmark embedding.

ADVANTAGES:
· Efficient algorithms for indexing and retrieving LCAs are introduced, which achieve low offline indexing complexity and online query complexity.
· As the query-dependent local landmark is much closer to the query nodes, this strategy significantly reduces the distance estimation error, compared with the global landmark embedding approach.


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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