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	Polytechnic of Namibia

	
	School of Information Technology

	
	Department of Software Engineering

	
	 Applied Software Engineering(ASE110S) – Assignment III 



• Due date: 14th May, 2007

• Worth: 20% of your Semester mark

AIMS OF THE ASSIGNMENT:

· Learn how to analyze and design a given problem

· Represent scenarios using UML use case diagrams

· Represent static system structure using UML class diagrams

· Represent dynamic system behavior using UML interaction diagrams

NOTES:

· The assignment is out of 40 marks

· The assignment should be submitted as a single Word/PDF file containing all the    diagrams AND textual descriptions.

· Late assignment will not be accepted!

· DO NOT SUBMIT SOMEONE ELSE'S WORK!

Background:

You are asked to design a software application to be used in a library. A librarian will use the software to administrate the library. A patron will use the software to search the library’s lending items, borrow, renew and return items (all self-service). Detailed information regarding the expected functionalities of the software application will be provided throughout different sections in this assignment. For each section of the assignment, analyze the information provided and draw the corresponding UML diagrams. You will need to provide textual explanation of each drawing to aid the markers in understanding it.

You can use any UML tool that you are familiar with to draw the UML diagrams.

Beautification is not required while the design should be clearly specified. If the UML tool you’re using is insufficient for describing a particular piece of design, use text to describe it.

Question One: Use Case Diagram (20 marks)

Description:

Consider the following usages in the library:

• Stock Item: a librarian stocks an item

• Remove Item: a librarian removes an item

• Search Item: a patron searches for an item

• Borrow Item: a patron borrows an item

• Renew Item: a patron renews an item

• Return Item: a patron returns an item

• Verify User: the software system verifies the user when the following actions are  

  performed:

· Stock Item: only a librarian with a valid user ID and password can stock an item

· Remove Item: only a librarian with a valid user ID and password can remove an item

· Borrow Item:

· Only a patron with a valid user ID and password can borrow an item

· The patron’s credit is checked to make sure he/she does not owe any overdue fines.

· The patron’s limitation is checked to make sure he/she does not have more than the limited number of items on loan
· Renew Item:

· Only a patron a valid user ID and password can renew an item

· The patron’s credit is checked to make sure he/she does not owe any overdue fines.

Your task:

· Draw a use case diagram to describe the actors and usages of the system

· Make sure that possible generalization of actors and include/extend relationships between use cases are specified

Question Two: Class Diagram (40 marks)

In this section of the assignment, information regarding different components in the application will be given. Use UML class diagrams to show the structural relationship between various components in the system. Make use of the generalization, aggregation / composition and association relationships that we have covered in the lectures.

Part 1 (20 marks)

Description:

Four components (Item, Book, Serial and Thesis) in the library model are described below:

1. Item: contains basic information about an Item to lend in the library. The Item class includes:

· title: the title of the Item, stored as a String

· callNumber: the call number of the Item, stored as a String

· numOfCopies: an Integer specifying the number of copies of the Item in the library

· location: a String specifying the library location where the Item is kept

· status: an enumerated value representing the Item is

Available / OnLoan/Renewed

· addItem(): adds the Item record into the database

· deleteItem(): deletes the Item record from the database

· updateItem(): updates the Item record in the database

· checkItem(): checks the Item record in the database

2. Book: a type of Item available from the library. It contains the information and uses the operations from the Item class described above, but it includes the following additional information

· author(s): one or more authors of the Book

· edition: the edition of the Book, stored as a String

· year: the year when the Book is published, stored as a Date

· publisher: the publisher of the Book, stored as a String

3. Serial: a type of Item available from the library. It contains the information and uses the operations from the Item class described above, but it includes the following additional information

· publisher: the publisher of the Serial, stored as a String

· issues: one or more issues of the Serial

4. Thesis: a type of Item available from the library. It contains the information and uses the operations from the Item class described above, but it includes the following additional information

· author: one and only one author of the Thesis

· year: the year when the Thesis is published, stored as a Date

· note: the Thesis note describing the thesis subject, stored as a String

Your task:

· Draw a detailed UML class diagram showing the four components (Item, Book, Serial and Thesis) and the relationships among them. An attribute needs to include at least the visibility, name and type. An operation needs to include at least the visibility and name.

· In the class diagram, add an Author class and an Issue class. The attributes and operations for these two classes can be omitted. Specify the relationship between the Book class and Author class, and the relationship between the Serial class and the Issue class.

Part 2 (20 marks)

A Patron can borrow a number of Items. An Item can be borrowed by a number of Patrons. A Borrowing record is generated for each Item being borrowed. A Borrowing is processed to exactly one Patron.

The Borrowing and Patron records in the library model are described below:

• Borrowing: contains basic information about a Borrowing of an Item in the library. The Borrowing record includes:

· patron: the Patron who borrows the Item, stored as the Patron type

· item: a Borrowing contains only one Item, stored as the Item type

· date: the date when the Borrowing is processed, stored as the Date type

· dueDate: a date to specify the due date of the Borrowing, stored as the Date type

· printReceipt(): prints a receipt for the Borrowing

• Patron: contains basic information about a Patron in the library. The Patron record includes:

· name: a String to specify the name of the patron

· patronID: a string to specify the ID of the patron

· items: one or more library Items being held (i.e. on loan) by the Patron, each stored as the Item type

· overdueFine: a real number specifying any overdue fine

· verifyUser(): a patron logs in the system and is verified as a member of the library

· createBorrowing(): creates a new Borrowing record

· returnItem(): returns a borrowed Item to the library

· addPatron(): adds the Patron record into the database

· deletePatron(): deletes the Patron record from the database

· updatePatron(): updates the Patron record in the database

· checkPatron (): checks the Patron record in the database

Your task:

· Draw a detailed UML class diagram showing the described components (Borrowing and Patron), and the relationships between Borrowing, Patron and Item. The UML class diagram should include multiplicity of the components, as well as association end names and directions. An attribute needs to include at least the visibility, name and type. An operation needs to include at least the visibility and name.

· You can use the Item class that you have drawn in Part 1, and there is no need to redraw the Book, Serial and Thesis classes.

Question Three: Interaction Diagrams (20 marks)

In this section of the assignment, you are required to model the system behavior using

UML interaction diagrams.

Part 1 (12 marks)

Description:

Model the system behavior when a Patron borrows an Item:

• The Patron logs in the system

• The System checks the Patron’s credit and limitations

• The Patron creates a Borrowing record

• The borrowed Item is updated to change its status

• A receipt is printed for the Borrowing

Your task:

· Draw a sequence diagram showing the flow of messages described in the above scenario.

• Note: there is no need to show what happens when something goes wrong in any of the operations.

Part 2 (8 marks)

Description:

As per Part 1

Your task:
· Draw the equivalent communication (collaboration) diagram to describe the scenario given in Question Three, Part 1.

Bonus Question (Optional):

This bonus section does not contribute to the assignment mark, but contributes to winning a little prize☺ (the best assignment prize). Please don’t spend more than five hours on this☺!

• Discuss with other students to gather two more functional requirements of the library system, and add them to the use case diagram.

• Add design details of the new functionalities to the class diagram and the interaction diagrams

Marking Schedule

	Question
	Requirements
	Marks

	Use-case diagram
	Actors and use cases (10 marks)
	20



	
	Generalization, include and extend relationships (10 marks)
	

	Class diagram
	Part 1 Classes, attributes and operations (10 marks)
	40

	
	Part 1 Generalizations, Aggregations, and Associations (10 marks)
	

	
	Part 2 Classes, attributes and operations (10 marks) 
	

	
	Part 2 Associations (10 marks)
	

	Interaction

diagrams
	Part 1 Sequence diagram (12 marks)
	20


	
	Part 2 Communication (collaboration) diagram (8 marks)
	

	Total 
	80











