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		Programs consist of two things: algorithms and data structures A good program is an effective blend of both The choice and implementation of a data structure are as important as the routines that manipulate it How information is organized and accessed is usually determined by the nature of the programming problem Thus, it is important for you to have on hand the right techniques for a variety of situations How closely a data type is bound to its machine representation has an inverse correlation to its abstraction That is, as data types become more abstract, the way the programmer thinks of them bears a decreasing resemblance to the way they are actually represented in memory Simple types, such as char and int, are tightly bound to their machine representation For example, the machine representation of an integer value closely approximates the programmer's concept of that value As data types become more complicated, they are conceptually less similar to their machine equivalents For example, floating-point values are more abstract than are integers The actual representation of a float inside the machine is little like the average programmer's conception of a floating-point number Even more abstract is the structure, which is an aggregate data type The next level of abstraction transcends the mere physical aspects of the data by adding the mechanism by which that data may be accessed  that is, stored and retrieved In essence, the physical data is linked with a data engine, which controls the way information can be accessed by your program It is these data engines that are the subject of this chapter There are four basic types of data engines:  A queue  A stack  A linked list  A binary tree Each of these methods provides a solution to a class of problems These methods are essentially devices that perform a specific storage-and-retrieval operation on the information that they are given, based on the requests that they receive They all store an item and retrieve an item, where an item is one informational unit The rest of this chapter shows you how to build these data engines using the C language In the process, several common C programming techniques are illustrated, including dynamic allocation and pointer manipulation Queues A queue is simply a linear list of information that is accessed in first-in, first-out order, which is sometimes called FIFO That is, the first item placed on the queue is the first.
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		item retrieved, the second item put in is the second item retrieved, and so on This is the only means of storage and retrieval in a queue; random access of any specific item is not allowed Queues are very common in real life For example, lines at a bank or a fast-food restaurant are queues To visualize how a queue works, consider two functions: qstore( ) and qretrieve( ) The qstore( ) function places an item onto the end of the queue, and qretrieve( ) removes the first item from the queue and returns its value Table 22-1 shows the effect of a series of these operations Keep in mind that a retrieval operation removes an item from the queue and destroys it if it is not stored elsewhere Therefore, a queue will be empty after all items have been removed Queues are used in many programming situations One of the most common is in simulations Queues are also used by the task scheduler of an operating system and for I/O buffering To see an example of a queue in action, we will use a simple appointment-scheduler program This program allows you to enter a number of appointments; then, as each appointment is met, it is taken off the list For the sake of simplicity, each appointment description will be limited to 255 characters, and the number of appointments is arbitrarily limited to 100 First, the functions qstore( ) and qretrieve( ) shown here are needed for the simple scheduling program They will store pointers to the strings that describe the appointments
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