Creating Use Case, Class and Sequence Diagrams 


Creating Use-case, Class and Sequence Diagrams for the Library Example

Use Case View: Capturing Some Requirements

Open the library model you created earlier – the activity diagram tutorial example.  If you don’t have it, you can start from scratch.

Expand the Use Case View and double click on Main to open the use case diagram window to get:
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Using the toolbar, insert the use cases and actors into the main use case diagram to get:
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Next, using the Unidirectional Association button on the toolbar to establish the following associations between the actors and use cases.
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Logical View Class Diagram – Conceptual Modelling

Next, you will expand the Logical View and open the Main class diagram window.  Add some classes to the Main class diagram window to get:
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Then establish the class associations as shown below:

Note:  to get a non-directional association, right click on the end with the arrow to get a popup menu as shown below and unselect the Navigable property. Arrow should then disappear from diagram. 
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Create a Generalisation link to show that a StaffMember is a Member, i.e. inherits behaviour and attributes from the Member class.  The Member class is the more general and the StaffMember is more specialised.  You can think of the Member class as a generalisation of the StaffMember class.  The class diagram you want is:
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Multiplicity

Right click on ends of associations to get the popup menu as shown.  Select the appropriate multiplicities as shown in second next diagram.
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Note:  the multiplicities here differ somewhat from the library example handout .

Sequence Diagram

Remarks

A sequence diagram shows how objects might interact to realise a use case.  The execution of a use case might go in one of many different ways.  A use case only shows one possible outcome.  In the example presented here, the sequence diagram models a book borrower successfully borrowing a copy of a book.  Another one would be required to show the object interactions that occur when he tries to exceed his limit on the number of books to borrow.  

Also, a sequence diagram may show more or less detail of how the objects interact.  At the conceptual level, we are only interested in modelling the primary object interactions and not in all the implementation level details.  It can be used to explore possible interaction needed to execute a use case.  It may help identify new and necessary objects (and hence classes).

A sequence diagram links a use case to a class diagram.  It is usually put in the Logical View folder in Rose, though it could equally well be placed in the Use Case View folder.

Sequence Diagram in Rose

Let us now return to Rose.  Right click on the Logical View folder and select New / Sequence Diagram as in:
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Name it borrow book normal.  Right click on the sequence diagram in the browser window, and select Open.  Use the toolbar to insert 5 objects named as shown:
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We next assign classes to these objects.  We do this by opening the context sensitive popup menu of each object, selecting Specification and choosing an appropriate class from the logical view package as in:
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When doing this for theBookBorrowerUI object, we have no a priori class, so we create a new one for it as in:
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Then enter a class name to get:
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Finally should have:
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Use the object message button to show the user joe interacting with the book borrower user interface.  This can be thought of as joe sending a message to the UI.  The message may  have 2 parameters, namely joe’s member identity (mid of type MID say) and the copy bar code of the book he wants to borrow (cid of type CID say).  In practice, these 2 parameters may be read in using a bar code reader.

The message can be given a name or alternatively we can create a new method or operation corresponding to it. Do this by right clicking on the message, selecting <new operation> to get:
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Give the operation a name, select the Detail tab and enter the parameter names and types:
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Should then  have something like:

[image: image17.wmf]joeUser : 

BookBorrower

theBookBorrowerUI : 

BookBorrowerUI

joe : Member

borrow(MID, CID)


Examine the BookBorrowerUI class in the browser window and you will see that a new method has been added to  it.  So a sequence diagram may help in identifying relevant methods.  

Next complete the sequence diagram to get:
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Class Diagram Again

Return to the class diagram. You will see that the new methods identified in the sequence diagram are shown.  Set the properties of each class so that the operation signature are visible.

Drag the BookBorrowerUI class onto the diagram from the browser window and dependency relations between it and the Member and Copy classes. Should have:
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Remark on the Dependency Relationship

The reason for the dependency relationships is:  the UI on its own will have no particular link with any Member or Copy objects.  On receiving input (mid and cid) from the actor instance joe, it uses these identities to locate the appropriate objects  (maybe from an object file or relational database or hash table) and then sends the message borrow() to the Member object.  So although the UI object has no direct associations with Copy or Member objects, it does have a dependency on the Copy and Member classes.  It needs to know a little about the Member class, thus creating creates a dependency.  Hence the UML dependency relationship is used to model this.

In general, dependency is used to model relationships between classes that arise because of temporary links in the body of a method  (e.g. a local variable that is garbage collected when the method returns) or because of objects of one class being used as message parameters in another.  

UML shows a dependency with a broken line.
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