CS141 Java Programming I

Shoreline Community College


CS141 SOLO Assignment 4:
Name:  







Drawing shapes: Graphics, interactive programming (user input), selection (if), iteration (for), variables, methods, programming style, integer issues and basic analytic geometry.

See syllabus/web site for deadlines.

READ ALL THE DIRECTIONS BEFORE STARTING YOUR SOLUTION

**We will use the graphics package stored in the file DrawingPanel.java.  You must place a copy of this file in the folder where you store your code.  Turn in all your java and class files.
Puzzle:  Your program should draw 5 of the solid (filled) shapes requested by the user, using the colors requested by the user, in a window of the size requested by the user.

1.  In the console window, announce the name of the program and the author (you).

[image: image1.wmf]2.  Prompt the user for the following items in the order listed:
I. the width the window (a square drawing panel).

II. 2 colors

III. and a shape – a circle or a polygon.
3.  If the user chooses a circle, draw 5 solid, concentric circles, like a bulls eye, using the chosen colors.  The outer circle should be tangent to the edges of the window.  The radii of the circles should increase linearly, for example:  3, 6, 9, 12, 15.    
4.  If the user chooses a polygon, ask the user to choose between a square and a triangle.  Notice the nested decision tree – this choice is offered only if the user has chosen a polygon.  
5.  If the user asks for a square, draw 5 solid, concentric squares – a square bulls eye?  The outer square should reach to the edges of the window.  The dimensions of the squares should increase linearly (another example:  4, 8, 12, 16, 20).
6.  If the user chooses a triangle, draw 5 solid, concentric isosceles triangles – another bulls eye?  Alert:  the text book does NOT tell you how to draw a solid triangle – we'll cover this in class.  The base of the outer triangle should match the bottom of the window.  Its top vertex should touch the middle of the top of the window.  The dimensions of the triangles should increase linearly (see examples above).
7.  Your solution should let the user choose any 2 from the color constants that are built into the Color class--but not BLACK.  How will the user tell you the color?  Make it as easy for the user as you can--within the limits of a text-based UIF.  Remember:  this is Chapter 4:  ifs (and whiles).  Do NOT ask the user to specify the RGB components of a color.

8.  Display the name of the shape and your name, for example, Triangle – Phineas Taylor, across your drawing, in BLACK, approximately centered vertically.  First study the information on p. 185-7.  The steps are (1) decide what text you want to display—a String object, (2) create a new Font object, (3) decide the (x,y) coordinates for the start of the base of the text, (4) ask the Graphics object to draw that String.  Alert:  there is no information about centering the text in your book.  For this assignment, use half the height of the panel as the y-coordinate; use 0 as the x-coordinate (left-aligned).  For the font-size, experiment:  try 2 or 3 different font sizes and see how they look.  Then write a formula to relate the font size to the panel size.  Remember to cast your result to int.  Is there a lower limit – by that I mean, is there a panel size is so small that the computed font size won't work?  Experiment.  Then include that limit into your instructions to the user – and your bullet-proofing.  Warning:  There are no guarantees:  Java assumes 72 dpi screen resolution but Windows uses 96 dpi or 120 dpi depending on the font size setting in the display properties (user's choice).  Make sure your code works on your system.  If it doesn't work on my system, we'll discuss and learn from that.  
THIS is NOT required, NOT advised, but if you are determined to be exact, see http://www.leepoint.net/notes-java/GUI-appearance/fonts/18font.html 
9.  Another choice?  I think the requirements for this assignment are sufficient.  But don't feel that you have to stifle yourself.  If you want to add an enhancement, please do so.
This program will include console and graphical output.  As before, user input will come from the console.  As before, the console output should have a blank line at the beginning and end of the program, the name of the program and your name at the top, and a blank line after that.

Your user interface should present just a few choices at a time – and only the ones that are appropriate at that time, based on the user's previous choice.  Assume that the user understands the terms height, width, polygon, circle, square, triangle.  Remember that the user will not know how your program works, so you will have to let the user know what choices are appropriate at each point in the program.  Do that in a user-friendly way.  

What if the user enters an unworkable response?  A number that's too large or too small?  A double instead of an integer?  A String that doesn't match?  Does case matter?  Using the techniques covered through Chapter 4, your program should try to avoid a crash.  Your program could convert or cast where appropriate, or ignore the letter case, or provide a default value, or end with an appropriate message (user friendly, please).  Again, make it user-friendly.  Put comments in your code to explain how unworkable user responses will be handled.
As we have recommended before, use a combination of planning and incremental refinement.  Your main method should indicate the overall flow of your program.  Keep details of prompts and error checking in separate methods that each return an appropriate value.  Avoid class-level variables.
A.  Understand the rules:  Create a flow chart (see p. 212-213, 220-222 for very general samples) or branching diagram (see p. 231-2) or pseudocode (p. 211;  http://ironbark.bendigo.latrobe.edu.au/subjects/PE/2005s1/other_resources/pseudocode_guide.html#If-Else) to explain the decisions and actions for this program.  Turn in this plan.
B.  Plan the user-interface:  What will the user see in the console window at each step?  Use pencil and paper to design this.  Turn in this plan.

C.  Plan the structure of your solution.  Use your analyses from A. and B. to identify methods and their responsibilities.  Make a list of the signatures of your methods.  Turn in this draft plan.
D.  Implement the class.  In a folder named A4, place a copy of DrawingPanel.java and then create a class named Shapes to implement your solution.   You may use class-level variables only where parameters are impossible.  Use class-level constants to avoid "magic numbers."  Include the standard assignment identification (See an example on our class web page) as comments in Javadoc style at the top of your code and for each method. Appendix C explains Javadoc.
Following your design (parts A, B and C), code the methods in the Shapes class.  I recommend starting with stub methods, as we have done in class:  code a little – test a little.  Include additional block or in-line comments to explain any details of your implementation that are not obvious.  You won't need as many explanations when you choose good variable names.
Continue to use good programming style, including standard capitalization and whitespace (indentation, etc.).  Remember that methods should be short and focused.
Include the standard assignment identification, method and class as comments in Javadoc style at the beginning of your code. Appendix C explains Javadoc.

E.  Test all choices.  Screen capture the drawing panel when the user has chosen a window of 400 pixels (wide x high), colors GRAY & WHITE, a triangle.    
Turn in:  

(1) Electronic copy of your work:  zip together {the source code Shapes.java, the compiled code Shapes.class from the final version and all of the DrawingPanel class files}.  I will download your work into a separate folder for you—it needs all the files (except the ones built into Java) for me to test your work.  Attach to an email message with this subject line:  141 Asgn 4 your_name . 
(2) Hardcopy of your (A) flow chart (or branching diagram or pseudocode), (B) sketches of the user interface, (C) draft of method signatures, (D) source code and (E) a screen capture of the drawing panel when the user has chosen a window of 400 pixels wide, color GRAY and WHITE, a triangle.  Staple in order.  Make sure your name and the assignment number are on the first page.

During the next week, we will study additional topics and techniques that might appeal to you for this puzzle.  You may include these strategies if you wish but be sure that your solution meets the other specifications above.
More hints:

· The Graphics class expects int(eger)s so you may need to cast some calculated values before calling methods of that class.

· A Graphics object named g responds to g.drawPolygon(p) and g.fillPolygon(p) if you have constructed a Polygon named p.

· It's easy to construct a Polygon:
Polygon p = new Polygon();  // an "empty" polygon
· Now add points to this object:
p.add(x, y);
where x and y are the integer coordinates of a vertex in the polygon.
Add the points in the order that you would connect the dots.  The Polygon class automatically connects the last point to the first, so you don't need to "add" the first point again.
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