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Queues
I. What is a queue?  FIFO and LILO
1. A queue is an abstract “first-in-first-out” (“FIFO”) data structure.  This means that the first item placed in the queue will be the first item removed from it.

2. “FIFO = LILO” means that a queue is also a “last-in-last-out” (“LILO”) data structure. That is, the last item placed in the queue will be the last item removed from it.
3. In a queue, generally only the first and the last elements are accessible.  Each new item added is placed at the rear of the queue, and the next item to be removed is always the one at the front.

II.  Primitive Queue Operations – append, serve, isEmpty
1. q.append(obj) ;

the object obj is appended to the rear of Queue q
2. var = q.serve() ;

the object at the front of Queue q is removed and returned
3. q.isEmpty()

returns true/false indicating whether Queue q is empty (an empty queue cannot be served)

III.  Examples of Queues
1. A line of people waiting to buy tickets for an event, or to see a teller in a bank  

2. A bunch of planes circling an airport waiting for clearance to land  
(Note that it is commonly said that such planes are “stacked up” over the airport.  They’re not; they are “queued up.” If they really were stacked up, and new planes kept arriving, then the ones that had been there the longest would begin to run out of fuel and fall from the sky.)
3. A bunch of jobs sent to a network printer to be printed.  They will be queued up and printed in the order received.

4. A bunch of jobs waiting for the processor to give them a “slice of time” in a multitasking operating system

IV.  Priority Queues
A related data structure is the “priority queue.”  In a priority queue, although new arrivals are appended at the rear, the next item served is not necessarily the one at the front.  Instead, the items in the queue are ranked according to some criterion, and items are served according to their rank.
