Lab 5: Object-Oriented Programming
Objectives
· To understand objects and classes, and the difference between them.

· To use UML (Unified Modeling Language) graphical notations to describe classes and objects.

· To understand the role of constructors and to able to use it.

Unified Modeling Language (UML)
UML is a standardized general-purpose modeling language in the field of software engineering. UML includes a set of graphical notation techniques to create abstract models of specific systems, referred to as UML model.

An object has attributes (states) and behaviors.

· The attributes (state) of an object is represented by data fields (also known as properties).

· The behavior of an object is defined by a set of methods. 

Classes always start with upper case letter while objects start with lower case letters.
Data members and member methods start with lower case letters.

Objects are instances from classes.

Exercises
1. Create an Employee class depending on the following UML.















Write a driver class that create an array of employees and print the employees according to their department numbers (1 – 3).
2. Create a class IntegerSet. Each object of the class can hold integers in the range 0 through 100. A set is represented internally as an array of ones and zeros. Array element a[i] is 1 if integer i is in the set and it is 0 if i is not in the set. The default constructor initializes the set to the so classed “empty set Ø or { }” i.e., a set whose array representation contains only zeros. The following operations are to be provided with any IntegerSet Object:
· intersectionOfIntegers: member method that creates a set which is a set-theoretic intersection of two existing sets. i.e., an element of the new set’s array is 0 if that element is 0 in either or both sets, and the element of the new set’s array is 1 if that element is 1 in each of the existing sets.
· unionOfIntegers: member method that creates a set which is a set-theoretic union of two existing sets. i.e., an element of the new set’s array is 1 if that element is 1 in either or both sets, and the element of the new set’s array is 0 if that element is 0 in each of the existing set.

· insertElement: member method that inserts a new integer into the set.

· deleteElement: member method that deletes  an integer from the set.

· setPrint: member method that prints the elements of the set. e.g., the set that contains 3, 56, and 100 will be printed as: {3, 56, 100}.

· isEqualTo: member method that determine if two sets are equal.


Write a driver class that a number of inetgerSet objects and manipulate the above operations on them.
Hint: To answer exercise 2 design the UML then write the Java class
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�-day: int


-month: int


-year: int


+Date( )


+Date(day: int, month: int, year: int)


+setDay(day: int): void


+setMonth(month: int): void


+setYear(year: int): void


+getDay( ): int


+getMonth( ): int


+getYear( ): int


+printDate( ): void


-isLeapYear( ): boolean
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Employee











-departmentNo: int


-name: String


-id: long


-birthDate: Date


-hireDate: Date


-basicSalary: double


+Employee( departmentNo: int, name: String, id: long,  birthDate: Date, 			hireDate: Date, basicSalary: int)


+setDepartmentNo( department: long): void


+setId(id: long):void


+setBasicSalary(basicSalary: double): void


+getDepartmentNo( ): int


+getName( ): String


+getId( ): long


+getHireDate( ): Date


+getBirthDate( ): Date


+getBasicSalary( ): double


+printEmployee( ): void








