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1. Introduction to Class Diagram:
Rational Rose is a tool developed by rational to allow users to easily create class diagrams, interaction diagrams, use case diagrams, state machines and other diagrams.

A class diagram is a model that represents the structure and form of a piece of software. The main thing that a class diagram does is allows us to define all the classes that will be implemented in the any project/system/subsystem model.

In rational rose you may also show associations between your classes.  The three primary types of associations that you can show are normal associations, aggregation and inheritance.

2. To Add And Modify the Class:

Add A Class: 

To add a class to your model, right click logical view -> New -> Class Diagram or click on the fifth button down on the tool bar. Then click where you want the class to appear in the workspace.  This will create the class and make it visible.  You can then name the class.

Modify A Class:

To Modify a class you use the Class Specification Dialog. You can open this dialog by double clicking on the class or right clicking on the class and selecting Open Specification.

3. To Set the Attributes And Operations In Class Diagram:

Setting the Attributes:
To add an attribute to a class, open the specification dialog and go to the attributes tab. In this tab, there will be a white box. To add an attribute right click in the white box and select insert. This will add an attribute and allow you to name the attribute.

You may modify an attribute by using the Attribute Specification Dialog box. In this box you can set the type of the attribute, the initial value of the attribute, and say whether the attribute is public, private, or protected.

Setting the Operations:

To add an operation to a class, open the specification dialog and go to the Operations tab. You can modify an operation in the same way that you modified an attribute.  Open the specification dialog for the method. When the dialog is open you can change the name, set the return type, and say whether the method is public, private, or protected.

You can also add parameters to a method in the methods specification box. To do this, go to the Detail tab. To add parameters right click on the white box and select insert. You can set the type for the parameter by opening the specification for the parameter.

4. Types of Associations:

· Normal Association
· Aggregation and Composition
· Inheritance (generalized and specialized class)

Normal Association:
In normal association, the instances of one class pass messages to instances of another class. Association can be one directional or bi-directional as well.

Multiplicity or cardinality is an important factor in case of association. It tells the number of objects in one class relates to the number of objects of associated class.
Multiplicity types are:
a) 1 to 1
b) 1 to n
c) n to n
d) n to 1

 There are some conventions for multiplicity clauses:
· 1..1 is truncated to 1
· 0..* is truncated to *
· If no attribute multiplicity is specified it is assumed to be 1.

In Rational rose multiplicity can be show by right click on association ->show multiplicity or Goto class specifications by double clicking -> detail -> set Cardinality. 
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Aggregation Association:
Aggregation is a type of association. An aggregate object consists of a set of composite objects. 

Basic Notation:
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A composition is a special kind of aggregation. In a composite object the components exist only as part of composite. Each component strongly belongs to the composite.
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Note:
The symbol of composite is as same as aggregation except it is represented by a filled diamond.

Inheritance:
When two or more classes have some common attributes and operations, then these classes can combine into one class and class can be named as Super Class (generalized class). The arrow ends to a class is named as Generalized Class and classes at other end are known as Specialized Classes.
			             OR
One class (child class) can inherit the attributes and operations of other class (parent class). The Parent class is more general than child class.
Example:
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5. Class Diagram Tool Bar Description:

There are following tools for Class Diagram in Rational Rose:
1) Selection Tool (Used to select specific portion or whole model)
2) Text Box (ingle or multi-line text-entry field within a dialog box template)
3) Note (Notes contain any information, including plain text, fragments of code, or references to other documents)
4) Anchor Note to Item (A note anchor connects a note to the element that it affects.)
5) Class (A class is an abstraction of real-world items)
6) Association (the instances of one class pass messages to instances of another class. Association can be one directional or bi-directional as well.)
7) Aggregation (Use the aggregate relationship to show a whole and part relationship between two classes.)
8) Link Attribute (Link Attributes are degenerate association classes comprised only of attributes.  Link attributes do not include operations, and they are often not named)
9) Package (Group of classes)
10) Dependency (To show that one class is dependent on other class)
11) Generalization (A generalize relationship between classes shows that the subclass shares the structure or behavior defined in one or more super classes. Use a generalize relationship to show a "is-a" relationship between classes.)
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Lab Tasks:

1) Draw the class diagram of internet marketing, in internet marketing User or Person access/visit webpage. User is an audience (who just visit the webpage) or a customer (who have ID and password to order the products or get the complete information about his order status). Each customer has an account to order the product. The webpage is maintained by an Administrator. An administrator is updating the record as well. Minimum 2 or 3 attributes and operations of each class. Show the cardinality or multiplicity constraints as well. (Group: Omega1)


2) Draw the class diagram of University; University (name and location etc) is maintaining the student affairs, faculty or non-faculty record, student record, hostel management, route management etc. University has a chancellor and different departments. Faculty and non-faculty members are the part of each department. Minimum 2 or 3 attributes and operations of each class. Show the cardinality or multiplicity constraints as well. (Group: Omega2)
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