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Definitions
1. A program is a set of instructions in a computer language that accomplish some task.  An example Alice program is the one your team created to do your storyboard.  Programs can be large or small.  

2. An algorithm is a textual description of how to solve a problem.  It can be written in English.  Your storyboard for your Alice project is an example of an algorithm.  You also wrote an algorithm for drawing your first initial.  There can be many different programs that implement the same algorithm.
3. A class is a description of what all objects of that class know and can do (and sometimes what the objects of that class look like).  You can think of it as a classification.  The class does the job of creating the objects of that class.  Example classes are the Bunny class in Alice or the Turtle class in Java.  Classes start with a capital letter in both Alice and Java.
In Alice you can create an object and add it to the Alice world by clicking the “Add instance to world” button on the class.  In Java you create an object by using 

new Class(value1,value2,…);

The ‘new’ is a Java keyword.  The Class is the name of the class you want to create an object from.  The value1,value2,… are values to use to initialize the object.  
The following code creates a world variable with a name of ‘earth’ and sets it to refer to a new world object.  It then creates a turtle variable with a name of ‘turtle1’ on the and sets it to refer to the new turtle object created on the world referred to by ‘earth’.
World earth = new World();

Turtle turtle1 = new Turtle(earth);

4. A property is information the object keeps track of about itself.  In Alice this was things like color and if it is showing.  In Java we call a property a field.  The turtle objects keep track of their color, if the pen is up or down, and their current location.  In GridWorld the bug objects keep track of their location and color.
5. An object is an instance of a class.  It has data (properities) and behavior (methods or functions).  An example of an object is a bunny in Alice or a turtle in Java.  

6. A subclass is a class that inherits data and behavior from the parent class (also called the superclass).  An example of a subclass in Alice was the HoppingBunny.  The Turtle class in Java is a subclass of the SimpleTurtle class.  The Bug class in GridWorld is a subclass of the Actor class.
7. A method is a named block of program code that performs a specific task or behavior.  An example of a method is the hop method in Alice or the drawSquare method in the Turtle class in Java.
8. A parameter is a way to pass a value to a method at execution time.  Example parameters in Alice were the distance and height parameters that we added to the hop method for the bunny.  Example parameters in Java are the width and height of the rectangle to draw.   We add parameters to methods to make them more reusable.  The values that are passed to the parameters are called arguments.
9. A variable is named storage for a value.  The value in the storage can change (vary).  You can create a variable of type int and this will set aside 32 bits for storing an integer value.  You can create a variable of type double and this will set aside 64 bits for storing a floating point number.  You can create a variable of type boolean and this will probably set aside a bit to store either 1 (true) or 0 (false) but the actual size may be different as the Java language leaves the size up to the implementation. The types int, double, and boolean are all called primitive types. If you declare a variable with a class name as the type then space is set aside for a reference to an object.  A reference is a way to find an object in memory.  For example, Turtle sue = new Turtle();  declares a variable that will refer to a turtle object and names it ‘sue’.  The actual new turtle object is created elsewhere in memory and the reference is stored at ‘sue’s location.
You can declare a variable in Java using type name;  You can declare and initialize the value of the variable using type name = expression;

10. Sequential execution is when each statement is done one at a time in order.
11. Parallel execution is when at least two statements are done at the same time.
12. The binary number system uses the digits 0 and 1 and powers of 2.

	23=8
	22=4
	21=2
	20= 1

	 1
	1
	1
	1

	1 * 8
	1 * 4
	1 * 2
	1 * 1


 
         The decimal value is the sum of the values for each place so 1111bin  is 8 + 4 + 2 + 1 = 15

	23=8
	22=4
	21=2
	20= 1

	0
	1
	0
	1

	0 * 8
	1 * 4
	0 * 2
	1 * 1


    
           The decimal value is the sum of the values for each place so 0101bin is 0 + 4 + 0 + 1 = 5

  
         You can convert from binary to octal by writing the octal value for each group of 3 binary 

         digits from right to left (and add extra 0’s in front). So 1111bin is 001 111 or 17oct
         You can convert from binary to hexadecimal by writing the hexadecimal value for each   

         group of 4 binary digits from right to left.  So 1111 is Fhex. 
13. The octal number system uses the digits 0-7 and powers of 8.

	82=64
	81=8
	80= 1

	1
	0
	5

	1 * 64
	0 * 8
	5 * 1


The decimal value is the sum of the values for each place so 105oct is 64 + 5 = 69.

You can convert from octal to binary by expanding each octal digit into its binary equivalent.  So 17oct is 001111bin
14. The hexadecimal number system uses the digits 0-9 and A-F and powers of 16.  The value of A is 10, B is 11, C is 12, D is 13, E is 14, and F is 15.
	162=256
	161=16
	160= 1

	1
	0
	C

	1 * 256
	0 * 16
	12 * 1


The decimal value is the sum of the values for each place so 10Chex is 256 + 12 = 268.

You can convert from hexadecimal to binary by expanding each hex digit into its binary equivalent.  So 1Fhex is 00011111bin
15. The decimal number system uses the digits 0-9 and powers of 10.

	103=1000
	102=100
	101=10
	100= 1

	3
	2
	0
	1

	3* 1000
	2 * 100
	0 * 10
	1 * 1


The decimal value is the sum of the values for each place so this is 3 thousand two hundred and one.
16. The this keyword in Java refers to the object the method was called on.  An example of this was shown in the drawSquare method in the Turtle class.  

17. The main method in Java is where execution will start when you execute (run) the class.  An example main method is:
public static void main(String[] args)

{

  // rest of the code not shown

}

Main methods must be public so that the Java Virtual Machine (JVM) has access to it.  The keyword public is the visibility of the method which controls what other classes are allowed access to this method.  A public method is available to all other classes.  The keyword static means that this method exists on the class and so it can be invoked directly using ClassName.methodName();  It is not an object method.  The keyword void means that this method doesn’t return a value.  The ‘String[] args’ means that this method can take an array of strings that it will refer to using the name ‘args’.  This allows you to pass information to the class when you invoke the main method.

