	AP Computer Science GridWorld Case Study (GWCS)


	GWLabA14
	Sorting Cells with SortCritter



	Lab Objectives

	Demonstrate knowledge of a fundamental sorting technique.
Integrate a sorting algorithm in the act method of a Critter object.



	Lab Prerequisites

	Completed ExpoJava, Chapter 18, and completed GWLabA13
Have a clear understanding of the ArrayList class and its methods.
Understanding fundamental sorting algorithms, like the bubble sort.



	Lab Sequence of Steps

	#
	Actions
	Comments

	01a
	Understand the Execution of GWLabA14
Assignment GWLabA14 presents a grid of red cells.  
Each one of the cells is a random shade of red.

The (0,0) position has a SortCritter object.

Figure 01 shows the starting screen of the project.

Figure 01
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	Currently, the SortCritter object has a Critter image.  You may decide what is an appropriate appearance for a sorting critter.
For this assignment only the red color is used.  When you create the cells with a random color, both green and blue are 0.  Remember that the brighest red is 255.


	01b
	Understand the Execution of GWLabA14
The object of the program is to arrange the cells from darkest to brightest.  This is done left-to-right and top-to-bottom.

Each step of the execution places one cell in the correct location.
Figure 02 shows the completed screen that is completely sorted.

Figure 02
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	You may wish to look at the electronic version of this lab assignment on your computer.  The black-and-white paper assignment probably is not that clear.


	02
	Understand the Objectives
There are two distinct objectives for the students.
1.  You need to create the grid with random red cells.


This is done in the main method.


Make the grid 20 X 20.


Each location contains a Cell object, which is like a square roock.

The SortCritter object is in the (0,0) location.

2.
You need to create a SortCritter class.


Critters act on other Actor objects.

The SortCritter does not move.  It only manipulates other objects.


Critter objects acquire an array of objects to manipulate.


This time the array contains all the Cell objects.


The job of the SortCritter is to place the brighest cell in the correct place.


After 398 steps the grid is sorted.


	


	03a
	Examine the Starting Files
Load Lab14Tester.java in the edit window, like Figure 04.

This is a very skimpy main method.
The main method is responsible for setting up a grid of random red cells.

Figure 04
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5| x This code is free softuare; you can redistribute it and/or modify
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13| =
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T ——

16 | wex Written 06-20-67 by Leon Schram

17 | wex This file is used For the GLabA14 lab exercise.

18 | wxx This file creates the random colored cells.

19 | wxx This is the student starting file.

20 | e XXX AR ALK
21| =

22 b %

23
24
25 0 public class LabiuTester

26 [ ¢

2701 public static void main(String[] args)
28 <

29
30
31 >
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	03b
	Examine the Starting Files

Load Cell.java in the edit window, like Figure 05.

This class makes the Cell.gif display with a shade of red.
The Cell class is responsible for its own random color.

Figure 05
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	03c
	Examine the Starting Files

Load SortCritter.java in the edit window, like Figure 06.

The SortCritter object sits in the (0,0) grid location.
This object creates an array of all Cell objects.
With each step, the SortCritter places the brighest cell at the end.
Figure 06
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16 | wex Written 06-20-67 by Leon Schram
17 | wex This file is used For the GWLabA14 lab exercise.

18 | wxx This is the SortCritter class, which is responsible for sorting.

19 | wex It will arrange the cells fron darkest red to brighest red.

20 | wex Each step through the program moves one cell into the right location.

21| wex This is student starting File.
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	Graded Lab Assignment

For 100 points write the program so that it displays the result of each

comparison pass.  In other words each time that Step is clicked a complete comparison pass is completed and one object is in the correct location at the end of the grid.

For 110 points also write the program so that it displays the result of each individual comparison.
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