CSE687 Object Oriented Design
MidTerm Exam A1                
Spring 2002


Midterm A1

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 declarations:

class D : public B { … private: std::string s; std::istream &is; }

write a copy constructor for class D.  You may assume there are no other data members in class D.


2. Please provide the definition of a template-based function that returns a string representation of the template type.  Will your function always compile?


3. Please describe how the Liskov Substitution Principle applies to your Project #3, statement attached on last page.


4. Given the code fragments below, where the ellipsis (…) represents code that has not been disclosed to you:

class X { … };  class Y { public: Y(const X& x); … }; 

what can you say about the compilation and execution of each of the following statements?  Describe all of the operations that occur during execution.

X x1, x2;
Y y2 = x1;
Y y[4] = { x1, x2, X() };


5. Please provide the definition of a function that accepts a pointer to a function with the signature int func(X &x), invokes the function, and returns the value computed.


6. Given the classes:

class A { public: virtual void fun1(int); virtual int fun2(); void fun3(); … };
class B : public A { public: void fun1(int); virtual void fun4(); … }

show how you invoke fun4 using a pointer of type A*.


7. Define a base class B and two derived classes D1 and D2 so that B provides a function, showTypes, that displays the type of B and the type of any class that derives from B.  a client uses the function as shown below.  B should not have to know the names of the derived classes:

D1 d1;  d1.showTypes();
// shows type of base and type of d1;
D2 d2;  d2.showTypes();
// shows type of base and type of d2;


8. Suppose that you are assigned the task of designing a software system to manage fellowship and scholarship awards for a University.  Sketch the relationships, using OMT or UML diagrams, between the 5 most important classes in your design.  How would you support the Open/Closed principle in this design?

You are not expected to know the details of SU’s process for managing awards.  You should simply invent some reasonable process as part of your design.


9. What is Object Oriented Design?


10. Implement a function that accepts an STL container and provides to its client the maximum and minimum values in the container.  Your function must be able to accept more than one type of container, say either a list or a vector, but you are required to show only that it is correct for a vector.  Under what circumstances will your implementation fail to compile?


PRIVATE 
Project #3 – Software Repository


     due Monday, April 08

Purpose:
The purpose of this project is to build a program that manages a structured set of files.  The files will be grouped into modules, programs, and systems:

· A module is represented by a file, called a manifest, that contains the path
 to each of its source, documentation, and test files.  A module’s manifest may also refer to another module’s manifest file if this module uses that module’s services.

· A program is represented by a manifest file that contains paths to each of its modules and its documentation and test files.

· A system is represented by a manifest file that contains paths to each of its programs, documentation, and test files.

All source code, documentation, and test files will be stored in directories named code, documentation, and test, under a Repository directory.  All module, program, and system manifests will reside in module, program, and system directories, respectively.

Your REPOSITORY project will provide a base processing class that, given the name of a manifest, scans that manifest and, recursively, all the manifests and files it refers to, performing some default operation on them
.  The base class will provide a protocol for derived classes to define application specific processing on all the files encountered in a scan.  Typical applications are display, checking status, or building an executable.


You should provide a scanning module that uses a pointer to the base processing class to apply processing actions to each file encountered on a scan.  The scanning module should not have to know the type of the processing object it points to, but simply apply its processing actions to every file.



Requirements:

Your REPOSITORY program:




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



2. shall provide an executive module that reads the name of a manifest and the type of operation to be used and applies that operation to the named manifest and every manifest it refers to, either directly or recursively.  The operations shall include:

· display the name of each manifest’s component, e.g., system, program, or module name, and the names of every file referred to by a manifest

· extract all the files associated with the named manifest, either directly or indirectly, to a specified directory

· build a program or library file from all the files referred to by the named manifest either directly or indirectly




3. shall accept the name of a new manifest file to be created and allow the user to specify all of the manifests and files it refers to.



4. shall be delivered with manifests and files that represent all the code you provide for your REPOSITORY program.


5. shall provide the means for new operations, as in part 2, to be added to the REPOSITORY program without changing any of the existing modules you provide, except for the executive.  That is, your server modules should satisfy the open/closed principle: they should be open for extension, but closed to modifications.
� The paths to use are specified below.


� Note that, if we define a component as anything represented by a manifest, e.g., module, program, or system, then scanning is just a process of walking the tree defined by all the component’s lower level components and files.  


� See notes on project submissions, handed out during the first class.


� You will need to supply compile.bat and run.bat files or dsp file for each manifest so that this operation can be carried out.  Of course, the bat or dsp files should be referred to by the manifest.





