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	COEN 244 – Fall 2006
Assignment 4 











Due: December 11, 2006
The main purpose of the assignment is to explore exceptions handling as well as working with the standard C++ libraries. This assignment is built similar to assignment 3, so you may be able to use various pieces from that previous assignments. Through this assignment, you must use the standard C++ string class to represent all string variables. 
Here is a set of different vehicle classes, along with the significant functionality and specifications of each of them. You must follow the given specifications as is.
·  Train:



A train object has the following specifications: price, speed and number of units (which is the number of cars that construct one train). You should view a train as one object. That is, the number of units in a train is insignificant. (Both a train of 3 units and a train of 30 units are still considered as one train object.)  
A train must have at least one unit and cannot have any more than 50 units. The speed of the train must be between 20 and 500 KM/hour. The price of the train must not be less than 10000$; there is no upper limit on a train price.
· Airplane:

An airplane has the following specifications: price, speed and max altitude (which indicates how high an airplane can fly over the sea level). 
The price of the airplane must not be less than 30000$; there is no upper limit on the airplane price.

· Cargo Airplane:
A cargo airplane is an airplane with the following specifications: price, speed, maximum altitude and cargo capacity in square inches (this is simply a double value).  
The cargo capacity must be at least 2 square meters.
· Car:
A car has the following specifications: price, speed, a model (a string), number of doors and a horsepower (a double value).  
Beside the usual set and get functions, the class must provide a function to append the model; that is not changing, rather append it. For example, if a car model is initially set to Mercedes, then the append function may accept the word Benz and modify the model to Mercedes Benz. Similarly, if the model is initially set to BMW, then it is possible to append 750i to it, which changes the model to BMW 750i.
· Race car:
A race car is a car with the following specifications: price, speed, model, number of doors that is always 2, horsepower and race counter (which indicates how many races this car has gone through). The number of races must not be less than 0. 
· Truck:
A truck has the following specifications: price, speed, model (a string), and maximum load capacity in tons (a double value). 
Similar to the Car class, the truck must have a function that appends its model. 
· Boat:



A boat has the following specifications: price, speed, and number of seats. The number of seats cannot be less than 2. 
You are required to do the following:

I)    Write the C++ declarations of all of these classes. ( .h file(s) ).
You should consider the use of default constructors if needed. You may initialize your objects with any appropriate values based on the above specifications. For example, you can initialize the number of units of a train to be 6, while you cannot initialize this number to 0 or 120. You must have set and get functions for the attributes of each of the classes (such as getPrice(), getSpeed, …etc.). All get functions must be declared as constant functions. All set functions must examine the input value and throw an exception if the value is not valid according the above specifications. For example, if an attempt is made to set the number of units of a train to 200, then an exception must be thrown.  Other functions can be added if needed or as required (for example the model append functions in the Car and Truck classes). 
II)    For this assignment, all exception handlings will be just to inform the user that an invalid attempt was performed. For that, you will need to design and implement a set of base and inherited exception classes to satisfy all the exceptions that can be thrown. You should notice that these classes can be very small. You will need to have at least one function in each class, which will display what went wrong when an invalid operation is attempted. For example, you will need a function that displays a message to the user indicating that an exception was thrown because an invalid setting to the number of seats of a boat object is attempted. 
In general, you will have to add the declarations of these classes to the .h file and their implementations to the .cpp file. 

III)   Now in the main function, you must write a complete code that examines the correctness of your exception handling behavior. You must have at least one case for each possible/potential invalid operation (which triggers the exception handling of this case). 

Finally, you must consider the following: 

· Guarding your program against any possibilities of an exception being thrown and not handled,

· The functions that are used to append the model, in the Car and Truck classes, must use operations that are directly available from the standard C++ string class,

· Using destructors for your classes whenever needed, and

· Completely avoid memory leak.

In general, you are required to electronically submit:
1. The source code (.h & .cpp files) of the assignment.

2. A document(s) that shows your outputs; you are free to either write to output files, or just to the shell (cmd window), then copy and paste the output to the document that you will submit. You output must clearly show sufficient examples of exceptions being thrown and handled for each of the above classes whenever necessary. 
