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1. Draw UML class and object icons representing each of the following.  Assume that the basic types of your favourite programming language are available to specify attribute types.

a. A class representing a position, with attributes giving the x and y coordinates of a point.  Also show two instances of this class, the origin, with coordinates (0,0), and the point (100, -40).

b. A class representing a counter with operations to set or reset the counter to zero, to increment and decrement the value stored by a specified amount, and to return the current value.

c. A class representing a switch which can be turned on or off.

2. Define multiplicities for the following associations:

a. ‘Has on loan’, linking people to books in a library system.

b. ‘Has read’, linking people to books.

c. ‘Is occupying’, linking chess pieces to squares on a chess board.

d. ‘Spouse’, linking class ‘person’ to itself.

e. ‘Parent’, linking class ‘person’ to itself.

3. A spreadsheet consists of an array of cells.  The array is divided into horizontal rows, each labeled with a single character, and vertical columns, each labeled with an integer.  Each cell therefore has a unique label, such as ‘C17’.  Cells can either be empty, or can contain a number, a string or a formula.  Draw a class diagram expressing these facts.

4. Draw a class diagram summarizing the following facts about a library.  Discuss your design decisions, and any limitations of your model.      

For each book held by the library, the catalogue contains the title, author’s name and ISBN number of the book.  There may be multiple copies of a book in the library.  Each copy of a book has a unique accession number.  There are many registered readers belonging to the library, each of whom is issued with a number of tickets.  The system records the name and address of each reader, and the number of tickets that they have been issued with.  Readers can borrow one book for each ticket that they possess, and the system keeps a record of which books a reader has borrowed, along with the date that the book must be returned by.

5. Users of a network are authorized to use certain workstations.  For each such machine, they are issued with an account and password.  Draw a class model describing this situation, and discuss any assumptions that you make.

6. A customer places an order with a supplier.  The order is for various numbers of different kinds of parts; the distinction between different kinds of parts can be ignored for the purposes of this exercise.  An order consists of a number of order lines; each line specifies a particular part from the suppliers’ catalogue, and says how many are to be ordered.  In response to an order, the supplier makes up a delivery, consisting of all the ordered parts.  Described this situation in a class diagram, and discuss the possible use of aggregation in your diagram.

