NAMP: Network-Aware Multipathing in Software-Defined Data Center Networks

ABSTRACT:
Data center networks employ parallel paths to perform load balancing. Existing traffic splitting schemes propose weighted traffic distribution across multiple paths via a centralized view. An SDN controller computes the traffic splitting ratio of a flow group among all the paths, and implements the ratio by creating multiple rules in the flow table of Open Flow switches. However, since the number of rules in TCAM-based flow table is limited, it is not scalable to implement the ideal splitting ratio for every flow group. Existing solutions, WCMP and Niagara, aim at reducing the maximum oversubscription of all egress ports and reducing traffic imbalance, respectively. However, the transmission time of flow groups, which measures the quality of cloud services, is sub-optimal in existing solutions that ignore heterogeneous network bandwidth. We propose and implement NAMP, a multipathing scheme considering the network heterogeneity, to efficiently optimize the transmission time of flow groups. Experimental results show that NAMP reduces the transmission time by up to 45.4% than Niagara, up to 50% than WCMP, and up to 60% than ECMP.





EXISTING SYSTEM:
	Existing studies on multipath forwarding do not consider the minimization of flow group transmission time. We propose a network-aware multipathing (NAMP) scheme to minimize the flow group transmission time by considering the heterogeneous bandwidth in data center networks. It is challenging to allocate the limited routing rules among multiple flow groups to minimize their transmission time. First, it is difficult to jointly allocate routing rules in the flow tables of multiple switches to one flow group. The reason is that the rule allocation in an edge switch will affect the rule allocation in the following aggregation switch along the same path. The table fitting problems for multiple switches are correlated to each other. Second, it is difficult to jointly allocate routing rules to multiple flow groups. Since the flow groups share one flow table inside a switch, the rule allocation of one flow group will affect the rule allocation of the other flow groups. The table fitting problems for multiple flow groups are also correlated even inside one single switch. Third, it is hard to efficiently achieve the minimal transmission time for all flow groups simultaneously, because the rule allocation problem for multiple flow groups is a nonlinear integer program which usually does not have optimal solutions.
DISADVANTAGES:
· Multipath forwarding do not consider the minimization of flow group transmission time.
· It is challenging to allocate the limited routing rules among multiple flow groups to minimize their transmission time.


PROPOSED SYSTEM:
	In this paper, we first formulated the network-aware multipathing problem for one flow group as a biconvex integer programming problem. The objective is minimizing the transmission time of the flow group under the constraint of flow table capacity. Then, we proposed an efficient LP-based alternate convex search solution by discovering the special structure of the problem after linear transformations. We further extended the solution to the case of multiple flow groups and formulate the multipathing problem as an integer programming problem. An LP-based solution is proposed through linear transformations to an LP problem. The proposed scheme, called NAMP, is efficient and easy to implement in real-world SDN controllers. Since NAMP requires only performing linear transformations and solving LPs, the running time is still linear to the problem size. We evaluated NAMP against three state-of-the-art schemes: Niagara, WCMP and ECMP in data center networks simulated by NS3 and RYU. Extensive experiments are performed for one-to-one communication, all-to-all communication and real-world data center traffic in data center networks with different size. Experimental results show that NAMP outperforms Niagara, WCMP and ECMP in terms of flow group completion time.
ADVANTAGES:
· Experimental results show that NAMP outperforms Niagara, WCMP and ECMP in terms of flow group completion time.
· We proposed an efficient LP-based alternate convex search solution by discovering the special structure of the problem after linear transformations.

SYSTEM SPECIFICATION
HARDWARE REQUIREMENTS:
· [bookmark: _GoBack]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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