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UML 2 Modeling with Rational Software Modeler

PANDa

The Proof Assistant for Natural Deduction (PANDa) helps prove conclusions from premises in classical propositional logic (don’t worry if you’ve never heard of this, you won’t need domain-specific knowledge for this lab ). For example, given the two formulas “a” and “b” as premises, PANDa helps prove “a/\b”. PANDa uses /\ for AND, \/ for OR, -> for IMPLICATION, ~ for NEGATION, and ( ) for parentheses. PANDa does not prove conclusions from premises automatically, but allows the user to apply rules to reach the conclusion from the premises. For example, applying the rule /\i (AND introduction) in forward direction to “a” and “b” results in “a/\b”, thus proving the conclusion.

Setup of PANDa in RSM

1) Download the SWT and PANDa projects. First, import the zip file of the SWT project and then the zip file of the PANDa project with File – Import - General – Existing Projects into Workspace (use the Select archive file option):

a. http://www.site.uottawa.ca/~tcl/seg4210/labs/labRSM/files/swt.zip

b. http://www.site.uottawa.ca/~tcl/seg4210/labs/labRSM/files/panda.zip

2) In Windows, extract the zip file of the PANDa project to a directory of your choice (e.g. SEG4110).

3) In RSM, import the SEG4110\panda\documentation\panda.mdl file with File – Import - Other – Rational Rose Model:

a. Use the Source model option and New project (with PandaUML as the name of the project).

b. Click Next without changing any settings until the Map Stereotypes window.

c. Make sure that the Import stereotypes as UML profiles option is not checked and click Finish.

Explore PANDa

Take a few minutes to familiarize yourself with PANDa. Start PANDa by right-clicking the PANDa project in the Project Explorer and selecting Run As – Java Application and then Panda – panda. Go through the following example:

1) Enter “x” in the first line of the Premises, “y” in the second line of Premises, and 
“x/\y-z” in the third line of the Premises.

2) Click Prove Sequent. Error!

3) Enter “z” as the Conclusion and click Prove Sequent. Error!

4) Correct the third premise to “x/\y->z”.

5) Click Prove Sequent. You will now see the Proof tab.

6) Apply rule /\i in forward direction proving a new line with the help of Line 1 and Line 2. Click Apply. Line 4 is added to the proof and the right-most column of Line 4 shows the rule that was applied to get to this line.

7) Apply rule /\e1 in forward direction proving Line 5 with the help of Line 4. Click Apply. Error!

8) Apply rule ->e in forward direction proving Line 5 with the help of Line 3 and Line 4. Click Apply. Line 5 was now proven. Since the right-most columns of all lines are not empty anymore, the proof has been completed.

9) Click on the Sequent tab to enter other formulas…

Explore the PANDa model in RSM

Take a few minutes to familiarize yourself with the PANDa UML model.

1) The model contains two diagrams in the Diagrams folder: Logical View::Main and Logical View::Panda::Main.

2) The Models folder contains all the model elements (see Logical View).

3) Create a Browse Diagram by right-clicking on Rule in Models\panda\Logical View\Panda and selecting Visualize – Explore in Browse Diagram.

a. In the toolbar just above the generated diagram, deselect all but Generalization and click Apply.

4) Create a Topic Diagram by right-clicking on Proof in Models\panda\Logical View\Panda and selecting Visualize – Add to New Diagram in Model File – Topic Diagram.

a. Select container PandaUML\Models\panda\Logical View\Panda and click Next.

b. Select Related Modeling Elements and click Next.

c. Make sure that only Associations and Generalization are checked. Choose Both for the Expansion Direction, None for the Stopping List, uncheck Expand Indefinitely, enter 1 for Levels, and choose Radial for the Layout type. Click Finish.

5) Browse Diagrams and Topic Diagrams cannot be changed but can be saved as editable diagrams in the model. Right-click on the background of the generated topic diagram and select File – Save as Diagram in Model. Select container PandaUML\Models\panda\Logical View\Panda, enter Proof as Diagram Name, and click Finish. The saved diagram can now be changed and the changes are reflected in the model.

Task A – Class Diagram

Create a class diagram called Panda in PandaUML\Models\panda\Logical View\Panda. This class diagram must reflect all information available in Panda\src\panda\Panda.java (i.e., all attributes, operations including signatures, and associations of the Panda class). Use the same names in the diagram as are used in the Panda class. Method bodies do not need to be specified. Furthermore, do not add anything to the class diagram that is not specified in Panda\src\panda\Panda.java.

1) In order to see the attributes, methods, and method signatures, you may have to set the filter by right-clicking on the Panda class in the class diagram and selecting Filters – Show/Hide Compartment and Show Signature.

Task B – Use Case Diagram

Add a use case diagram to the model in RSM that describes the features of the PANDa tool.

1) Make sure that all actors and use cases are specified.

2) For actors, it is sufficient to specify only the name.

3) For use cases, specify the name and, if necessary, extension points. Detail the steps of a use case in the documentation of the use case (see Properties View of use cases for Extension Points and Documentation).

4) Hint: do not attempt to describe any of the rules in detail (simply say “Apply rule” etc.).

Submission of your solution

Archive your PandaUML project with your solutions to Task A and Task B by right-clicking on PandaUML and selecting Export – General – Archive File. Make sure that all of PandaUML is checked and save in zip format to archive file LabRSM<YourFirstName><YourLastName>.zip. Submit your zip file to Virtual Campus at https://maestro.uottawa.ca/index.asp?LANG=EN. The deadline for submission of your zip file to Virtual Campus is 13:00 on October 3, 2011. 
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