-2-

4. a) Explain how the STL library uses polymorphism and the method by which it is achieved. [8 marks]

b) What are the categories of the STL iterators and why have them? [8 marks]

c) Show in outline how the STL could be used to write a program to create an index for a book. Assume the text of the book is stored in a collection of text files, one per chapter. The start of a page and words to be indexed are marked by special characters. The same word may be indexed multiple times throughout the book but should only have one index entry. Each index entry should include the word and page number, or list of page numbers, where the entry occurs. It should be possible to save the completed index to a text file, neatly formatted. (Exact C++ syntax is not required but use of STL components should be correct.) [17 marks] [Total 33 marks]

5. a) What are architectural patterns and idioms? Provide an example of each and discuss how they relate to design patterns. [13 marks]

b) A C++ program needs to be written that will use large numbers of data objects, many of which will have the same value for all or part of the execution of the program. Lists and arrays will be used to store the objects. Memory use and the overhead of copying data objects needs to be kept to a minimum. Put forward a set of recommendations on the design of the program, focusing on the need to manage the data objects effectively. Clearly indicate what patterns or idioms should be used, giving implementation examples. [20 marks] [Total 33 marks]

END OF PAPER

-1-

Answer THREE Questions

1. Consider the design of an application to create and edit structured diagrams (such as DFD’s or class diagrams). Making use of Design Patterns outline:

a) The core data structures needed to represent a diagram, along with the methods by which they are created and accessed. [18 marks]

b) The elements needed to provide a display window, menus, command handling and scrollbars. [15 marks] [Total 33 marks]

2. a) Describe the ways by which a C++ program can deal with runtime errors, including the use of exceptions. Give the criteria used to decide which approach to use in a given context. [15 marks]

b) Outline the implementation in C++ of a Queue class, highlighting the use of exceptions to deal with errors (complete C++ code is not required). Show how users of Queue objects handle the exceptions that can be thrown. [18 marks] [Total 33 marks]

3. a) Why use abstract classes? Explain the roles they play and the affect they have on program design. [15 marks]

b) Consider the problem of writing seat booking applications for organisations like theatres and cinemas or coach and train companies. Identify a set of abstract classes that would allow a common framework to be reused across the different specific domains. Outline the definition of each class and the way it is intended to be used. Include a class diagram showing the overall structure of a specific application. [18 marks] [Total 33 marks]

TURN OVER