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13.5 CLUSTERING PROTOCOLS 13.5.1 Introduction In dynamic cluster-based routing, described so far in this chapter, the network is dynamically organized into partitions called clusters, with the objective of maintaining a relatively stable effective topology [70]. The membership in each cluster changes over time in response to node mobility and is determined by the criteria speci ed in the clustering algorithm. In order to limit far-reaching reactions to topology dynamics, complete routing information is maintained only for intracluster routing. Intercluster routing is achieved by hiding the topology details within a cluster from external nodes and using hierarchical aggregation, reactive routing or a combination of both techniques. The argument made against dynamic clustering is that the rearrangement of the clusters and the assignment of nodes to clusters may require excessive processing and communications overhead, which outweigh its potential bene ts. If the clustering algorithm is complex or cannot quantify a measure of cluster stability, these obstacles may be dif cult to overcome. A desirable design objective for an architectural framework capable of supporting routing in large ad hoc networks subject to high rates of node mobility incorporates the advantages of cluster-based routing and balances the tradeoff between reactive and proactive routing while minimizing the shortcomings of each. Furthermore, the consequences of node mobility suggest the need to include a quantitative measure of mobility directly in the network organization or path selection process. Speci cally, a strategy capable of evaluating the probability of path availability over time and of basing clustering or routing decisions on this metric can help minimize the reaction
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		The floatingpoint types, float and double, have some special characteristics, such as the way they handle precision This section looks at some specific examples, as well as some unique floatingpoint type characteristics A float, with seven digits of precision, can hold the value 1,234,567 and the value 01234567 However, if you add these two floats together, the result will be rounded to 1234567, because the decimal portion of the number is past the seven significant digits that a float can hold This type of rounding can become significant, especially with repeated calculations or checks for equality (see the upcoming Expert Topic, Unexpected Inequality with FloatingPoint Types) Note that inaccuracies can occur with a simple assignment, such as double number = 42F Since the double can hold a more accurate value than the float can store, the C# compiler will actually evaluate this expression to double number = 41999998092651367; 41999998092651367 is 42 as a float, but not quite 42 when represented as a double
tion All CoreExceptions carry a status object to indicate what went wrong Status objects are also returned by methods needing to provide details of failures (eg, validation methods)
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		to topological changes Such a strategy can limit the propagation of far-reaching control information while supporting higher quality routing in highly mobile environments In this section we present the (c,t) cluster framework, which de nes a strategy for dynamically organizing the topology of an ad hoc network in order to adaptively balance the tradeoff between proactive and on demand-based routing by clustering nodes according to node mobility This is achieved by specifying a distributed asynchronous clustering algorithm that maintains clusters which satisfy the (c,t) criteria that there is a probabilistic bound c on the mutual availability of paths between all nodes in the cluster over a speci ed interval of time t In order to evaluate the (c,t) criteria, a mobility model is used that characterizes the movement of nodes in large ad hoc networks.
constants Status objects created by the Resources plug-in bear its unique id, ResourcesPluginPI_RESOURCES, and one of these status codes
The inaccuracies of floats can be very disconcerting when comparing values for equality, since they can unexpectedly be unequal Consider Listing 37
362 The Error Log view The Plug-in Development Environment (PDE) provides an Error Log view for inspecting the Eclipse log file To open the Error Log view, select Window > Show View > Other , and in the Show View dialog, expand the PDE Runtime category to find the Error Log view (see Figure 3-6) Double clicking on any entry in the Error Log opens a dialog showing details for the error log entry If Eclipse is installed in C:\Eclipse and the default workspace location is being used, you can find the Eclipse log file at
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