CSE687 Object Oriented Design
MidTerm Exam A2                
Spring 2001


Midterm A2

Name:__________________________________________________
SSN:________________________

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. Given the class declaration:

class A { … };  class B { … };
class C : public A, public B { … };

 
Implement a two functions in C, one that returns a pointer to C’s base A, and one that returns a pointer to C’s base B.  How would you demonstrate that the operation of these functions is correct.  Assume that you can modify the base classes in some small way if you need to.  Do you need to?


2. Describe how you would apply the Open/Closed Principle to your design for project #3.  A statement for project #3 is attached to the back of this packet for reference.


3. Write a function that accepts an STL vector of strings and returns a vector of doubles.  It is required to do that by converting any string in the incoming vector to a double if its characters can be interpreted as the representation of an double.  What happens if there are no such strings in the input vector? 


4. Write a template-based function that accepts two pointers to objects of some arbitrary type and returns with the pointers swapped.  That is, if the first pointer points to object A and the second points to object B when the function is called, then when the function returns, the first pointer must point to B and the second to A.  Please do this as efficiently as possible.


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

 
class X { public: void mf(); … }; 
 
class Y : public X { … private: double d; }; 
 
void aFunction(X *x) { x[1].mf(); }

Are there any inherent problems with this code?  If you think so, say what the problem is.  If there is a problem, is there anyway to fix it without changing the signature of the function?

 
Y y[3]; aFunction(y);
 


6. Students are supported by many different financial sources: loans, relatives, their government, corporate scholarships, and by the university, based on both academic merit, and need.  The rules by which the university and these sources of financial aid interact vary, depending on the source.  Use OMT or UML diagrams to represent the financial relationships between the university, its students, and the various specialized sources of financial aid.  You should assume that all nouns and the word specialized in this paragraph are significant.


7. Suppose that X is a class that is declared as follows:

 
class X { public: explicit X(const char *) ; void aFunction(const X &x) const; … };

Can we directly pass a literal string to aFunction?  If not, how can you pass a literal string to the function?   What contract does this function make with its clients?


8. What is an initialization sequence?   Show how you would implement a function using an initialization sequence for the class Y in problem 5.  You do not have to give any details for the implementation part inside the scope of the function.


9. What issues affect the performance of objects of a C++ class?  By performance, we mean the speed with which it carries out its assigned operations and the memory required for the operations.  Please be a specific as possible and describe why the issues you cite affect performance.

10. What is the difference between function overloading and redefinition?

PRIVATE 
Project #3 – Code Analyzer

   

            due Monday, Apr 9

Purpose:

This project requires you to build two reusable components that send notifications to a client program.  One component accepts an istream and tokenizes the stream output.  That is, it reads characters out of the stream and forms words according to the following rules:

1. Whitespace characters are treated as token delimiters and not added to any token.

2. Boundaries between alphanumeric characters and punctuators are also treated as delimiters.

3. Characters semicolon, “;”, open brace, “{“, and closed brace, “}” are treated as single char tokens.

4. Any contiguous string of characters of alphanumeric type or punctuator type are treated as belonging to a single token, with the exception of those cited in rule 3.

The tokenizer notifies its clients whenever it completes a token, when a newline occurs, or anytime it encounters a character that is not whitespace, alphanumeric, or punctuator.  You are required to design the tokenizer so that the three rules, listed above, can be changed by a client, without making any changes to the tokenizer.  Also, any number of clients can register for notification of each of these three events, independently
.

The second component collects semi-expressions.  A semi-expression is any sequence of tokens that satisfies the rules:

1. A sequence of tokens, not contained in any other semi-expression, that ends with any one of the characters: semicolon, “;”, open brace, “{“, or closed brace, “}”.

2. A sequence of tokens, not contained in any other semi-expression, that starts with the “#” character, and ends with the next newline character that is not immediately preceded with the character “\”.

You may choose to make the semi-expression analyzer use notifications to communicate its results, as the tokenizer is required to do.  However, this is not a requirement
.

Please use these two components to find every function definition in a series of source code files.  Assume the files are defined by one or more patterns, possibly with wildcards, presented on the program’s command line.  Your program should provide a nicely formatted display of the results.  Please include the number of lines in each function as part of your display.

Requirements:

Your FUNCTIONS program:



1. shall compile and link from the command line, using  VC++ 6.0, as provided in the ECS clusters and operate in the environment provided there.



2. shall use services of the C++ iostream library for all input and output to and from the user’s console and C++ operator new and delete for all dynamic memory management.  Note however, that you are encouraged to use containers in the STL in preference to doing your own memory management.



3. shall provide two components, TOKS, and SEMI, as described in the Purpose section.




4. shall demonstrate that a client can change the tokenizing rules, used by TOKS, by adding opening and closing brackets and parentheses to the list of delimiters in rule #3.



5. shall accept, from the command line, patterns matching files to analyze.  Analysis consists of finding all function definitions, using the two components developed here.



6. shall send to standard output a list of the signatures for every function defined in the input file(s), along with the number of lines in each function.


� What this paragraph means is that the tokenizer design must work in a manner similar to the nav object from the catalog project, discussed in class.


�  This choice will affect the structure and data flow of the remaining parts of the project.








