CSE687 Object Oriented Design
MidTerm Exam B2                
Spring 2001


1.  Suppose that you are applying for jobs.  You will deal with several types of recruiting organizations: large corporations, recruiting agencies, small companies, and government agencies.  They each follow different internal procedures to deal with your application.  Each of these organizations has one or more recruiters that you deal with in the same way as you seek employment, e.g., you send a resume, go for an interview, receive an offer, etc.  Construct an OMT or UML diagram to represent your relationship with these recruiters and their companies.
 



see attached diagram.


2. Suppose that you have a set of data that you want many clients to interact with (each client accesses the same set of data).  You want this data to be accessible in any module in your program.  However, you want to check the validity of any changes that a client might make to the data.  How would you design a class to accomplish these goals.

Make all the class member data static.  See my code solution, attached.


3. Given the partial class declaration:

 
class X {
 
  public:
 
    …
 
  private:
 
    istream &in;
 
    const int size;
 
};

What must every constructor for this class do?  Write a constructor that demonstrates this requirement.

 
Every constructor for class X must have an initialization sequence initializing
 
the reference istream and constant int.  See attached code.


4. I want to give a function access to a collection of derived class objects.  I have chosen to use an array to pass the collection to the function.  Should I choose to pass an array of objects or an array of pointers to objects?  Assume that I want to pass different derived types when using the function in different places in my program.  Please describe all the issues associated with this design.

It is important that you use an array of pointers, as pointer arithmetic is not polymorphic.  If my function accepts an array of base objects, then incrementing the pointer moves the size of one base object in memory, even if the array actually holds derived objects.  Since all pointers, both base and derived, have the same size, we don’t have that problem with an array of pointers to base objects, which of course, can point to any derived object as well as base objects.  See attached code for more detail.


5. What is meant by the phrase “run-time binding”?  How does the C++ language implement it?  Describe why it is useful, and how you might use it in a design.

Run-time binding refers to the use of virtual function pointer tables to bind a call through a base pointer or reference to a virtual base or derived member function.  We can change at run-time the object referred to through a base pointer, and we can set a base reference to a derived object at run-time, consequently binding the virtual functions of the base and derived classes dynamically.  Creating objects on the heap (with or without inheritance) is another form of run-time binding.

6. Given the class declaration, where the ellipsis “…” represents undisclosed operations:

 
class X { public: virtual void mf(); … }; 
 
class Y : public X { public: virtual void mf(); }; 
 
X aFunction(X &x) { x.mf(); return x; }

Describe everything that happens when the following code is executed?  Please be as complete as possible in describing what happens to the objects x and y, below.

 
Y y; X x = aFunction(y);

Y y; requires: Y::Y() -> X::X()
X x = aFunction(y) requires:
Y::mf() -> X::X(const X&), X::~X()
Note that y is passed into aFunction by reference so no constructor call is made.
 


7. Write a template-based function that returns the average of a collection of values.  The function must accept any of the STL containers: vector, set, or list.  You will need the fact that the type of the contained values is given by ContainerType::value_type.  So, for a set of doubles
, set<double>::value_type is double.  When will this function fail to compile?.  Be as specific as possible.

 
see attached code.


8. Write a function that accepts an STL vector of strings and returns another vector of strings.  Each string in the returned vector is required to consist of the statement:  “This is the <n>th string in the input vector.  It contains <m> characters”.  The terms <n> and <m> are the character representations of the string number (place in the incoming vector of strings) and number of characters in that string.  

 
see attached code.


9. Describe how you would apply polymorphism in your design for project #3.  A statement for project #3 is attached to the back of this packet for reference.

The tokenizer should provide a base events processing class with virtual functions for each event, e.g., finishing a token, finding a newline, and detecting an error character on the input stream.  The tokenizer application will then derive from this base events processing class to define the processing that the application requires in response to each of these events.  This use of polymorphism directly supports the Open/Closed Principle, allowing the application design to extend the tokenizing process with derived functionality, without making any changes to the tokenizer class.


10. How would you return a reference to an object created on the heap?  Please write a code fragment demonstrating how to do that.  Will you have any problems returning that memory to the operating system?

You don’t need a function to do that; simply bind the reference to the contents of the returned pointer, as shown in the attached code.  You delete the pointer simply by calling delete on the address of the reference.

� This word was incorrectly typed as strings in the test pamphlet, but corrected to double during the examination.





