CSCE155
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Lab 7 - Simple Event-Driven Programming with Intelligent Tutoring System
Student Handout

1. Lab Objectives 

Following the lab you should be able to:

· Describe the difference between an event-driven programming model and a traditional sequential programming model. 

· Understand why event-driven programming is necessary and why it is used.

· Understand the underlying principles and the meaning of event listening.

2. Prior to the laboratory
· Review the laboratory handout.

· Read Wu, Chapter 7. 
· Read the tutorial, “Event-Handling”, http://java.sun.com/docs/books/tutorial/uiswing/learn/index.html
3. Topics

	Topics Covered in Lab

	Event-driven programming

	Coordination of event handlers and listeners 


4. Activities/Exercises

1. Taking the Intelligent Tutoring System (MUST DO BEFORE LAB)
a. Select the Event Driven Programming Tutorial
2. Comparison of a sequential program with an event-driven program.
3. Basic event-handling mechanisms. 

4. Creating a simple program to display a menu with options.

5. [Extra Credit] Creating a combination lock.

Activity 0:  Taking the Intelligent Tutoring System (MUST DO BEFORE LAB)

1.  Launch the system at: 

http://cse.unl.edu/agents/crush/applet/ILO_NewApplet.html
The website will ask you to accept a signed applet, choose to allow it.

2.  
Create a new user.  Click on the “New User” button and fill in the fields to define yourself as a user.  Be sure to select a major—if you are undeclared, select the most likely major-to-be-declared.  (Once you have created the user, you do not have to perform this step in the future.)

3. 
Login with your username/password.  If you forget your password, email tblank@cse.unl.edu to retrieve it.

4.  
Survey.  If you have not completed the beginning survey, you will be asked to fill out a short survey.  This survey helps the system to better customize the examples and problems for you.

5.  
Select a topic.  This screen also gives you the option to change your response to the survey.

6.  
Tutorial.  Read through the tutorial, using the “next page” or the “prev page” buttons to read through the entire tutorial.  When you feel you are ready to move on, click on the “Advance to Examples” button to move on to the examples.

7.  
Examples.  Read through the given example, again using the “next page” or the “prev page” buttons to view the entire example.  If you feel you are ready for the problems, then click on the “Advance to Problems” button.  If you feel like you would like to see more examples, then click the “Next Example” button.  It is not required to view all the examples in a topic to move on to the problems.  You may also go back to the tutorial if you would like to re-read some of that.

8.  
Problems.  Read the given problem and answer it.  If you are satisfied with your progress and feel you understand the topic, you may quit the system by clicking on the “Exit” button and then closing your browser.  If you would like to see more problems, then click on the “Next Problem” button to view another problem.  You may go back to the examples, and tutorial, if you wish, to help you answer the questions.  When you are done, click the “Exit” button to quit the system.
Activity 1: Comparison of a sequential program with an event-driven program
· Download SimpleDisplayName.java from the course website. 
· Compile and execute SimpleDisplayName. Follow the instructions provided by the application.
· Complete Question 1 on your worksheet for Activity 1.
· Download DisplayName.java from the course website.
· Compile and execute DisplayName.

· Complete Question 2 on your worksheet for Activity 1.
· Study the DisplayName.java code to determine the portion of code where event-handling is performed. 
· Remove the comment markers in the portion of code where event-handling is performed, so that this code will also execute.
· 
Compile and execute the modified version of DisplayName.
· 
Complete Question 3 on your worksheet for Activity 1.
Activity 2: Basic event-handling mechanisms

· Download Calculate.java from the course website.
· Compile and execute Calculate.java.
· Part 1 – Change the “ADD” and “SUB“ buttons
· Modify the Calculate.java code so that the button labeled “ADD” will be displayed as “+“ and the button labeled “SUB” will be displayed as  “ – “. (Hint: the program must still add the two numbers when the “+” button is pressed and subtract the two numbers when the “-” button is pressed.)
· Modify the Calculate.java code so that the name of each button is representative of the button’s function by changing the object names.
· Compile and execute the modified version of Calculate.
· Test Calculate.java with a variety of inputs, including invalid inputs (enter non-numeric characters).
· Complete Question 1 on your worksheet for Activity 2.
· Part 2 – Add new functionality to Calculate.java
· Add a new button labeled “*”.
· When the user clicks on the “ * “ button, the product of the two integers entered by the user is displayed in the “Result:“ text box.
· Compile and execute the modified version of Calculate.
· Part 3 – Add new functionality to Calculate.java
· Add a new button labeled “/”.
· When the user clicks on the “/” button, the result of the first value divided by the second value is displayed in the “Result:” text box. 
· Enter a zero into the second input field and click on the divide key.  Notice the error message in the JGrasp message window.
· Add error checking to handle divide by 0 to avoid this runtime error. (Hint:  do not do the calculation if the user enters a zero in the second field.)
· Compile and execute the modified version of Calculate.
· Complete Question 2 on your worksheet for Activity 2.
· When you have implemented and tested the three parts of this activity, demonstrate your program for the lab instructor.
Activity 3: Creating a simple program to display a menu with options
· Download JMenuFrame.java from the course website.
· Study the JMenuFrame.java code to determine what it does.

· Compile and execute JMenuFrame.java.

· Select each sub-menu from the menu-list and see what it does.

· Complete Question 1 on your worksheet for Activity 3.

· Modify the JMenuFrame program to add a new menu “Help”. Add two menu items to the Help menu: “Help Topics” and “About JMenuFrame”. When each menu item is selected, display a message that allows the user to know which menu item he or she has selected.

· Compile and execute the modified version of JMenuFrame.

· Complete Question 2 on your worksheet for Activity 3.

Activity 4: [Extra Credit] Creating a combination lock

· Create a frame with 10 buttons, labeled 0 through 9.

· When the user clicks on the correct three buttons in order, the application displays a message indicating the combination entered is correct. When the user clicks on the three buttons in an order that does not match the combination, the application displays a message indicating the combination entered is incorrect.

· Add a “Quit” button that allows the user to exit the application.

· When you have implemented and tested the combination lock, demonstrate your program for the lab instructor.

5. Supplemental Resources

1. GUI’s and Event Driven Programming in Java http://www.cs.uwaterloo.ca/High_School_Liaison/Institute2003/resources/Presenters/Graham_Sandy/Java4/GUIs.ppt#8 

2. Event-driven Programming Presentation: http://remus.rutgers.edu/cs314/f2002/ryder/lectures/Event-driven-23-2up.pdf
3. Event-driven Programming Lecture Notes: http://www.dcs.ed.ac.uk/teaching/cs1/CS1/Bh/Notes/Events.pdf
4. Event-Driven Programming in Java: http://www.mathcs.sjsu.edu/faculty/beeson/courses/cs160/LectureNotes/12-EventDrivenProgramming.html
6. Think About

·    Which events (e.g. mouse-event, keyboard-event etc.) do you think must be handled most often?

· What things have to be taken care of while writing event-handling programs?

· Is event-handling mandatory for effective GUI programming?

· What real-world applications require event-handling?

· How is testing an event-driven program different from testing a sequential program?

· What is your program doing while it “waits” for an event to occur?

· What happens when your program cannot respond immediately to an event?
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