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Programming I



Control Structures in Alice Programming*

This week we will cover the following concepts, some of which you are already
familiar with:

• Instruction- statement that makes an object perform certain actions
• Control structure- statement that controls how a block of instructions is

executed
• Function- asks a question about an object or computes a value
• Expression- an operation on numbers or other kinds of values

Control Structures: Do in order and Do together are examples of control
structures. These are control structures that work specifically in the Alice
environment.

This week we will look at additional control structures that determine how an
instruction executes that work in all other programming environments:

• Conditional (if/else) statements. Often uses functions and
expressions to check a current condition in a world.

• Repetition (loops). Repeats an instruction a specified number of times.

Conditional Statements: An if/else statement is used to make a decision about
a current condition in the world. Functions are used to test that condition, for
example a function could be used to check the distance between objects.
Expressions are used in conjunction with functions, for example to compute
whether the distance between 2 objects is more than one meter.

Functions: Built-in Functions in Alice allow you to ask questions about
properties of objects and relationships of objects to each other. For example you
could use a function to determine whether the spiderRobot s head is red or not
(testing a property, color). The world has a set of built-in functions that you can
use to compare things, and to compute values with mathematical operations.

To see the functions available in Alice, select an object in the object tree, and
click functions in the details pane. Some functions typical of 3d objects include:

• Proximity- how close objects are to each other
• Size- height width depth
• Spatial relationship- orientation of one object to another
• Point of view- position in the world

Functions return a value- they answer a question. 4 types of values they might
return in Alice include:

• Number (67)
• Boolean (true or false)
• String (“hi there”)



• Object (lunarLander)

These values are often referred to as data types.

To use functions in Alice, drag a tile over to the editor, and place it on top of a
value that is already there. For example, rather than
spiderRobot move forward 1 meter
spiderRobot move forward distance to rock

We probably wouldn t want the spiderRobot to move into the rock in a collision,
where the two objects intersect. We could adjust the distance, so the
spiderRobot moved within 1 meter of the rock. To do this we use an arithmetic
expression.  Alice provides math operators (+ add, - subtract, * multiply, /
divide). To use a math expression in conjunction with a function, click the arrow
to the right of a function and select math, then + or – or / or *.

Conditional execution: a conditional statement (if/else) evaluates to true or
false at runtime. If the condition is true, one set of instructions get executed, if
they are false, sometimes another set gets executed. To use a conditional
statement, drag an if/else tile into the editor.

Example:
If spiderRobot is shorter than pyramid

Do in order
spiderRobot.neck move up 0.2 meters duration = 0.5 more..
spiderRobot.neck move down 0.2 meters duration = 0.5 more..

else
//do nothing

Relational Operators are built-in functions to compare things. In Alice, the
relational operators are functions of the world.

• a == b // is equal to
• a != b // is not equal to
• a > b // is greater than
• a >= b // Is greater than or equal to
• a < b // is less than
• a <= b // is less than or equal to

Repetition: A loop statement is a way to repeat a specified action or instruction
a certain number of times. Drag a loop tile from the bottom of the editor, and
select how many times you want something to loop.

Assignment:  After reading chapter 3 (including tips and techniques), complete
exercise 3-1 .3 Hop on page 68. Post on Blackboard, due Tues. Feb 20.

Here is the text of the assignment:



Create world with a crate (Objects) and a kangaroo (Animals). Write a program to
make the kangaroo hop to the top of the box, turning the kangaroo s legs
backward and forward to make it look like a hop. Use the height function to guide
the forward and upward movements.
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