CSE687 Object Oriented Design
Midterm #2                
  Spring 2012

CSE687 Midterm #2
Name: ___Instructor’s Solution ____________________
This is a closed book examination.  Please place all your books on the floor beside you.  You may keep one page of notes on your desktop in addition to this exam package.  All examinations will be collected promptly at the end of the class period.  Please be prepared to quickly hand in your examination at that time.

If you have any questions, please do not leave your seat.  Raise your hand and I will come to your desk to discuss your question.  I will answer all questions about the meaning of the wording of any question.  I may choose not to answer other questions.

You will find it helpful to review all questions before beginning.  All questions are given equal weight for grading, but not all questions have the same difficulty.  Therefore, it is very much to your advantage to answer first those questions you believe to be easiest.

1. Write all the code for a scope stack.  Its responsibilities are to support saving a scope type and identifier in last-in, first-out order.  Users should be able to examine the contents of your stack to determine their position in a program’s scope tree.  Note that the scope stack is not responsible for deciding what or when something should be stored or removed – the using program does that
.

Answer:

template<typename element>  // application decides form of element
class ScopeStack {

public:

  typename typedef std::list<element>::iterator iterator;

  void push(const element& item);

  element pop();

  size_t size();

  iterator begin();

  iterator end();

private:

  std::list<element> stack;  // can’t use std::stack – contents not visible
};                           // except at end
template<typename element>

typename inline size_t ScopeStack<element>::size() { return stack.size(); }

template<typename element>

typename inline ScopeStack<element>::iterator ScopeStack<element>::begin() { return stack.begin(); }

template<typename element>

typename inline ScopeStack<element>::iterator ScopeStack<element>::end() { return stack.end(); }

template<typename element>

inline void ScopeStack<element>::push(const element& item)

{

stack.push_back(item);

}

template<typename element>

element ScopeStack<element>::pop() 

{ 

element item = stack.back(); 

stack.pop_back(); 

return item; 

}

See MT2Q1 for illustration of the ScopeStack application.

2. How would you share a contract for service over a set of classes?  How would you insure that each class contained an instance of a given type?  How would you insure
 that each class shared an instance of a specified type?

Answer:

You share a contract for service by having each member of the set implement a service interface.

If you provide an abstract class that implements the service interface and holds an instance of the type to share, then each member of the set that derives from the abstract class will share that type, but have separate instances.

If you declare the shared type as static, then each class that derives from the abstract class will share the same instance.

3. Draw a package diagram for your design of Project #1.  

Answer:
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4. Given the following code:

   class logger : public std::string {
     public:
       …
     private:
       const char* pTitle;
   };

Write code for a copy constructor and a constructor that provides a title for the logger. You may assume that all of the data members of each class have been shown to you, above.  The ellipsis … represents code that has not been disclosed to you. 

Answer:
 

class logger : public std::string

{

public:

  logger(const std::string& title)

  {

    char* pTemp = new char[title.size() + 1];

    for(size_t i=0; i<= title.size(); ++i)

      pTemp[i] = title[i];

    pTitle = pTemp;

  }

  logger(const logger& l) : std::string(l)  //copy base part
  {

    int len = strlen(l.pTitle);

    char* pTemp = new char[len + 1];

    for(int i=0; i<= len; ++i)

      pTemp[i] = l.pTitle[i];

    pTitle = pTemp;

  }

  std::string title()

  {

    return std::string(pTitle);

  }
  ~logger() { delete[] pTitle; }
private:

  logger& operator=(const logger&); // didn't implement - not part of question
  const char* pTitle;  // can change address but not contents of address
};

5. Does the Dependency Inversion Principle apply to your design of Project #1?  If so, why?  If not, why not?

Answer:

Yes.  The TestDriver code uses an ITest interface and object factory so the tester can load and run any test, bound to that interface, without knowing anything about its implementation.  Any changes we make to the tested code, perhaps to fix latent errors or performance problems have no effect on the tester, even if we add or remove classes and change class names, as long as we don’t alter the ITest interface in any way.
6. List all the reasons you can think of why a polymorphic hierarchy would fail to operate correctly?

Answer:


a. Base has no virtual destructor

b. Derived classes redefine non-virtual member functions of a base

c. Derived classes overload non-virtual member functions of a base

d. Any class overloads virtual functions

e. Base classes define virtual functions with default parameters and derived classes override them with different default parameter values

f. Derived classes don’t use member data from their bases (implies weaker contract than base)

7. You are designing a callback mechanism for a library you are building.  How would you allow a client to inform the library that it wants to be notified when a specific library event occurs?  If your client wants a member function f of the Widget class called when the event happens, show the syntax your clients will use to tell you to call Widget::f.

Answer:

You need function pointer to Widget member, way to pass to library, e.g., registration function, and library’s invocation.


class Widget

{

public:

  void f(const std::string& s)

  {

    std::cout << "\n  been called with string \"" << s.c_str() << "\"";

  }

};

template<typename T>

class Invoker

{

public:

  typedef void (T::*fptr)(const std::string&);  // first important part
  typedef std::pair<T*,fptr> elem;

  void subscribe(T* pT, fptr f)  // client must pass object ref and func ptr
  {

    elem e;

    e.first = pT;

    e.second = f;

    commands.push_back(e);

  }

  void invoke(const std::string& s)

  {

    for(size_t i=0; i<commands.size(); ++i)

    {

      elem e = commands[i];

      T t = *e.first;

      fptr fp = e.second;

      (t.*fp)(s);              // second important part
    }

  }

private:

  std::vector<elem> commands;

};

#endif
   Widget w;

   Invoker<Widget> inv;

   inv.subscribe(&w,&Widget::f);

   inv.invoke("a message from invoker");
� You may use an STL container to support the underlying storage for this class.


� The insures should really be ensures.
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