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Programming: 

Simple Control Structures

Programming:

Putting Together the Pieces

with Alice
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Review

Animation Programming

ïRead scenario

ïDesign storyboard

ïImplement

ïTest results
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Implementation

Translate the actions in the storyboard to a 

program.

Your storyboard might say:

Do the following actions in order

snowman turns to face snowwoman

snowman says something

snowwoman turns head

snowman ñraises eyebrowsò  

snowwoman blushes as she turns head back around 
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Concepts in this first program

Program instructions may have arguments

ï Example:  

ï Some of the following actions COULD be done together

snowman turns to face snowwoman

snowman says something

snowwoman turns head

snowman ñraises eyebrowsò  

snowwoman blushes as she turns back around 

Sequential 

Action Block

Simultaneous Action 

Block
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Testing

An important step in creating a program is to run it ï

to be sure it does what you expect it to do.

Use an incremental development process:

ïwrite a few lines of code and then run it

ïwrite a few more lines and run it

ïwrite a few more lines and run ité

ïAndSAVE frequentlyéespecially after running 

the show and it does what you want it to do!!! 

ïAnd save COPIESéaka VERSIONS      
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Putting together the pieces

A major part of programming is putting 

together the pieces" that compose a program

The purpose of this session is to

ïdefine the fundamental pieces of a 

program  

ïdemonstrate how to put the pieces 

together
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Todayôs Agenda

Instruction:
ïStatement that executes to make objects perform a certain 

action

Control Structure
ïStatement that controls the execution of a block of 

instructions

Function
ïAsks a question about a condition or 

computes a value

Expression
ïMath operation on numbers or other kinds of 

values
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Whatôs an Instruction?

An instruction is a statement that executes (is carried 

out by the computer at runtime)

In Object Oriented Programming, an 

instruction is defined as a procedure or method.

Weôve used instructions to make objects perform a 

certain action.
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Whatôs a Control Structure?

Statement that controls which instructions are 

executed and in what order. 

ïDo in order

ïDo together

ïIf/else

ïRepetition

Sequential

All at once

Conditional

Looping
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ConditionaléFunctions

Functions ask question (to check a condition) or 
computes a value.

In Alice, a function is used to get the information 
needed about 
ïthe properties of objects
ÅIs the snowwoman's face red?

ïthe relationship of one object to another
ÅWhat is the distance between the mummy and 

pyramid?

ïa current condition
ÅWhat key (on the keyboard) was pressed?
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Problem Example

FirstEncounter world:

ïcamera angle influences perception of scene

ïHow many meters does the robot need to walk to 

reach the rocks where the alien is hiding?
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Built-in Functions

Categories

ïproximity

ïsize

ïspatial relation

ïpoint of view

ïother

This example illustrates some 
built-in proximity functions.
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Values

When a function is used to ask a question or perform a 

computation, an answer is returned. 

The answer is called a value.

Type of value depends on the kind of function.

ïIn our example, we want to ask the question:
ÅWhat is the distance of the robot to the rock?

ïWe expect to get a number value. It could be a whole 

number or a fractional value, such as
Å 3 meters or 1.2 meters
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Demo

The built-in distance tofunction determines the 
distance from the center of one object to the 
center of another object.

A function is not a "stand-alone" instruction; it 
is nested within another instruction.

Functions 

are in 

GREEN

They also 

have  ñplug-

inò to show 

they get 

plugged into 

a method
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Types of Values

In our example, we used a function that has a number 
value. Other types of values include:

Boolean

ï true, false

String

ï"Oh, Yeah!"

Object

ïsnowman, helicopter

Position in the world

ï(0, 0, 0) ïthe center of an Alice world 
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Problem: Collision
When the program is run, the robot collides with a 

rock.

The problem is the distance between two objects is 

measured center-to-center.

One way to avoid a collision is to subtract a small 

number (1 or 2) from the distance.
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Expressions

An expression is a math or logic operation on 

numbers or other types of values

Alice provides math operators for common 

math expressions:

Åaddition  + 

Åsubtraction  -

Åmultiplication * 

Ådivision   /
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Demo

Subtracting 2 meters from the distance is an arbitrary 

amount.

To be more precise, we could subtract the width of the 

rock. 

The resulting expression subtracts the 

value of one function from the value of 

another function.

OR
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More about Functions

Functions are used as values within methods

May need to use a number as a placeholder in 

the method and replace it with a function:

Copyright © 2007 Pearson Education, Inc. Publishing as Pearson Addison-Wesley

Control Statements

We have been using Do in orderand               

Do togetherto control the way instructions are 

executed in your Alice program.

Control statements can also be used for

ïconditional execution

ïrepetition
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Conditional Execution

Conditional executionis where some condition is 

checked and a decision is made about whether a 

block of the program will be executed.

Conditional execution is extremely useful in

ïgames

ïsimulations

ïreal-time controls, e.g. robot systems 
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Example

As a simple example of 

conditional execution, let's 

revisit the Egyptian scene in the 

Hollywood movie set.

ï The camera angle can mislead 

our perception of the scene

ï We want to check a condition (is 

the mummy taller than the 

pharaoh?) and then perform an 

action based on the whether the 

condition is true.
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If/Else

In Alice, an If/Else control statement is used to 

check a condition and make a decision. Notice that 

only one or the other can occur, NOT BOTH.
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Storyboard

In our example, we can demonstrate which object is the tallest 
by having that object turn around. 

A storyboard design for this action is:

The condition in an If statement is a Boolean function returning 
a Boolean (trueor false) value.

If mummy is taller than pharaoh

mummy turns 1 revolution

Else

pharaoh turns 1 revolution
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The Implementation
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Demo

Concepts illustrated in this example program:

ïThe condition of an If/Else statement is constructed 

by using a function that returns a Boolean value 

(true or false).

ïDo nothingin the 

Else part of the 

statement means that 

if the condition is 

false, Alice will skip

this part and go to the next instruction.
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A different scenario

In some cases, the built-in functions are not sufficient 

for a condition that we want to check.

ïFor example, the built-in function is taller thancompares the 

heights of two objects. We used this function to compare the 

heights of the mummy and the pharoah.

ïSuppose, however, that the casting call for the mummy 

requires that the actor is more than 2 meters tall.  

ïHow can we compare the height of the mummy to a specific 

measurement (2 meters)?
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Relational Operators

In situations where you need 

to write your own 

comparison, you can use a 

relational operator. 

Relational operators are 

provided in the World's built-

in functions.
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Relational Operators

In situations where you need 

to write your own 

comparison, you can use a 

relational operator. 

Relational operators are 

provided in the World's built-

in functions.
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Demo

Concepts illustrated in this example program:

ïRelational operations are defined using the world's built-

in functions.

ïPlaceholder values are first  selected  for the "a" and "b" 

components of the relational expression. Then the 

placeholder values are each replaced by either a function 

or a number.
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Example

Let's write code to make the mummy "walk" ïa 

somewhat stilted motion like you would see in an old 

Hollywood horror film.

The code will be more complex because we need to 

ïalternate left and right leg motions 

ï coordinate leg motions with the body moving forward

Copyright © 2007 Pearson Education, Inc. Publishing as Pearson Addison-Wesley

Storyboard

Do in order

Do together  //move body and left leg

mummy move forward 0.25 meters

Do in order

mummy's left leg move backward 

mummy's left leg move forward 

Do together    //move body and right leg    

mummy move forward 0.25 meters

Do in order

mummy's right leg move backward 

mummy's right leg move forward 
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Demo
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Need for Repetition

In this example the mummy takes 1 step 

forward on each leg.

Suppose we want the mummy to take 20 steps 

forward? 

We could copy and paste those two blocks 20 

times.  (Put in a Do in Order block first)

Or we could use the Loop block
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Loop

The Loop statement is a simple control 

structure that provides for repeating an 

instruction (or block of instructions) a counted 

number of times.
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Properties
ñGettersò

ñSettersò

ñGettersò

ñGettersò

ñGettersò

ñGettersò

ñGettersò

ñSettersò

ñSettersò

ñSettersò

ñSettersò

ñSettersò


