CS 223 Advanced Data Structures and Algorithms (Spring 2008)


Lab Assignment 8：QoS Routing
Problem Statement
1. (10pts) QoS routing is a very important problem in computer networks. In a computer network, suppose that each link has 2 weights given by a tuple (x,y) where x indicates the bandwidth of that link and y indicates the delay of that link. The bandwidth of a path is given by the bandwidth of the bottleneck link (i.e., the link with the minimum bandwidth value) on the path. The delay of a path is the summation of the delays of all links on the path. A routing request is given by a triple (s,t,B), where s is the source node, t is the destination node, and B is the end-to-end bandwidth requirement. In this lab, you need to design and implement an algorithm which can find a bandwidth guaranteed minimum delay path for any given routing request (s,t,B), i.e., find a path whose bandwidth is no less than the given bandwidth requirement B, and delay is minimum among all possible bandwidth guaranteed s-t paths). The Dijkstra’s algorithm can be used as a subroutine to solve this problem. 
Grading
1. Test your algorithms using the following network and four routing requests (0,7,1), (0,7,2), (2,5,3) and (0,7,4). For each routing request, print out the path, and its bandwidth and delay or “No feasible path can be found!”
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2. The input file “Lab8-Network.txt” has been posted in the website. The file tells you the number of nodes and the number of links in the networks first and then lists all the links and their weights. For example, 0-1-4-1 just means there is a link between node 0 and node 1, whose bandwidth is 4 and delay is 1. You have to parse the input file and then generate the corresponding adjacency list based on the given information. Note that you should a bi-directional graph to implement an undirected network. 
3. If your algorithm can always find the minimum delay path but the found path is not always bandwidth guaranteed, you will only get 4pts. If your algorithm can always find the bandwidth guaranteed path but the found path does not always have the minimum delay, you will get 6pts. 
References: Ch9.3
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