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Introduction

The GridWorld Case Study provides a graphical environment where visual objects
inhabit and interact in a two-dimensional grid. In this case study, you will design and
create “actor” objects, add them to a grid, and determine whether the actors behave
according to their specifications. A graphical user interface (GUI) is provided that
displays the grid and the actors. In addition, the GUI has a facility for adding actors to the
grid and for invoking methods on them.

This guide for GridWorld is organized into the following parts:

Part 1: Provides experiments to observe the attributes and behavior of the actors.

Part 2: Defines Bug variations.

Part 3: Explores the code that is needed to understand and create actors.

Part 4: Defines classes that extend the Critter class.

Part 5: (CS AB only) Explains grid data structures.
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Part 1: Observing and Experimenting with GridWorld

Running the Demo

You need to download and install the case study files. Instructions are provided in a
separate document.

Once the code is installed, simply compile and run the BugRunner. java application
supplied with the case study. The GridWorld GUI will show a grid containing two actors,
a “bug” and a “rock.” Clicking on the Step button runs one step, making each actor act
once. Clicking on the Run button carries out a series of steps until the Stop button is
clicked. The delay between steps during a run can be adjusted with the slider. Try it!
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Clicking on an empty cell in the grid displays a drop-down menu that shows the
constructors for different actor types.
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The menu lists constructors for the classes of all objects that have ever been placed in
the grid.

Selecting one of these constructors places an instance of that type in the grid. If the
constructor has parameters, a dialog window appears, requesting parameter values.
For example, after selecting the constructor
info.gridworld.actor.Bug(java.awt.Color), the following dialog
window appears. Clicking in the color bar produces a drop-down menu from which to
choose a color.

— Parameters If
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What’s Happening?

The grid uses directions as on a map: north is up on the screen, east is to the right, south
is down, west is to the left. The diagonal directions are northeast, southeast, southwest,
and northwest.

One attribute of the bug is its direction (indicated by its antennae). Initially, the bug
faces north.

Make a bug, take several steps and observe its behavior. Then add more rocks and bugs
by clicking on empty cells and selecting the actors of your choice. Answer the following
questions based on your observations using the Step and Run buttons.

Al

SO X

Do You Know?
Set 1

Does the bug always move to a new location? Explain.

In which direction does the bug move?

What does the bug do if it does not move?

What does a bug leave behind when it moves?

What happens when the bug is at an edge of the grid? (Consider whether the bug
is facing the edge as well as whether the bug is facing some other direction when
answering this question.)

What happens when a bug has a rock in the location immediately in front of it?
Does a flower move?

What behavior does a flower have?

Does a rock move or have any other behavior?

Can more than one actor (bug, flower, rock) be in the same location in the grid at
the same time?
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Exploring Actor State and Behavior

When you click on a cell containing an actor (bug, flower, or rock), a drop-down menu
displays the methods that you can invoke on the actor. The methods that appear above the
separator line are specified by the class that defines this actor; those that appear below the
line are the methods inherited from the Actor class.
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Experiment with the different methods to see how they work. Accessor methods will
have their results displayed in a dialog window. Modifier methods will cause an
appropriate change in the display of the actor in the grid. If parameters are needed for a
method, you provide them through a dialog window such as the following.
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If you select one of the methods in the menu, it will be invoked for this actor. As an
example, click on a bug to see the menu of methods. Now observe what happens when
you select the void setDirection(int) method. The bug will change its
direction to the angle that you supply. Try selecting some of the other methods. What
about the act method? If you invoked that method, the actor will behave as if you had
clicked on the Step button, but no other actors will do anything. A bug will move forward
or turn to the right, a flower’s color will darken, and a rock will do nothing. The Step
button simply causes the act method to be invoked on all actors in the grid.

Exercises
By clicking on a cell containing a bug, flower, or rock, do the following.

1. Testthe setDirection method with the following inputs and complete the
table, giving the compass direction each input represents.

Degrees | Compass Direction
0 North
45
90
135
180
225
270
315
360

2. Move a bug to a different location using the moveTo method. In which
directions can you move it? How far can you move it? What happens if you try to
move the bug outside the grid?

3. Change the color of a bug, a flower, and a rock. Which method did you use?

4. Move a rock on top of a bug and then move the rock again. What happened to
the bug?
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GUI Summary

Mouse Action

Keyboard Shortcut

Result

Click on an empty
location

Select empty location with
cursor keys and press the
Enter key

Shows the constructor menu

Click on an occupied
location

Select occupied location
with cursor keys and press
the Enter key

Shows the method menu

Select the Location ->
Delete menu item

Press the Delete key

Removes the occupant in the
currently selected location from
the grid

Click on the Step button

Calls act on each actor

Click on the Run button

Starts run mode (in run mode, the
action of the Step button is carried
out repeatedly)

Click on the Stop button

Stops run mode

Adjust the Slow/Fast
slider

Changes speed of run mode

Select the Location ->
Zoom in/Zoom out
menu item

Press the Ctrl+PgUp /
Ctrl+PgDn keys

Zooms grid display in or out

Adjust the scroll bars
next to grid

Move the location with the
cursor keys

Scrolls to other parts of the grid (if
the grid is too large to fit inside
the window)

Select the World -> Set
grid menu item

Changes between bounded and
unbounded grids

Select the World ->
Quit menu item

Press the Ctrl+Q keys

Quits GridWorld

© 2007 The College Board. All rights reserved. Visit apcentral.collegeboard.com (for AP professionals)
and www.collegeboard.com/apstudents (for AP students and parents).





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


