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With caching, the information will be read from the database and loaded into temporary memory the first time a client requests it, and it will be made directly available to future requests without any database access required Output caching and data caching are discussed in detail throughout the second half of this chapter..
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		Once you have a sizeable batch of external requirements, you can create a new diagram to place the requirements on and organize them a bit more. The diagram we ll create is an extended class diagram, the reason being that this diagram type allows custom elements (such as Requirement elements) to be placed on it. To place the Requirement elements onto a diagram, drag them over from the Project View (see Figure 13-5).
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		An activity, generally speaking, is in one of four states at any point in time: Active: The activity was started by the user, is running, and is in the foreground. This is what you re used to thinking of in terms of your activity s operation. Paused: The activity was started by the user, is running, and is visible, but a notification or something is overlaying part of the screen. During this time, the user can see your activity but may not be able to interact with it. For example, if a call comes in, the user will get the opportunity to take the call or ignore it.
Session state was the single greatest restriction on performance in traditional ASP development. Although ASP .NET introduces some features that make session state more scalable, it still needs to be used carefully.
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		Generally, you won t run into problems if you re just storing a customer s ID in session state. You can create a simple shopping basket by storing a list of currently selected products. However, if you plan to store large amounts of information such as a DataSet, you need to tread carefully and consider the multiplying effect of a successful application. If each session reserves about 1MB of information, 100 simultaneous sessions (not necessarily all corresponding to users who are still at your site) can easily chew up more than 100MB of memory. To solve this sort of problem, you have two design choices:   Store everything in a database record, and store the ID for that database in session state. When the client returns, look up the information. Nothing is retained in memory, and the information is durable it won t expire until you remove the record. Of course, this option can reclaim server memory, but it slows down the application with database access, which is another performance-sensitive part of your application.   Often a better solution is to store information in a database record and then cache some of the information in memory. Then you can still retrieve the information quickly when needed, but ASP.NET can reclaim the memory if the server s performance is suffering. You ll learn much more about data caching throughout this chapter. Also keep in mind that with session state, the best state facility is almost always the default in-process session state store. The other options (such as storing session state in a SQL database) impose additional performance overhead and are necessary only when hosting your website in a web farm with multiple web servers.
To judge the success of an attempted performance improvement, you need to be able to measure the performance of your application. In cases where performance is lagging, you also need enough information to diagnose the possible bottleneck so you can make a meaningful change.
If you recall from earlier in this chapter, there s a hierarchical aspect to these requirements: requirement 5 was derived from 4, and 4 was derived from 3. It would be useful to show this  tree  relationship graphically, so let s do that next.
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