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Applications vs Programming

Applications
• make devices useful
• similar applications have similar functionality

Programming
• instructions that create applications
• concepts are the same in all programming languages



Applications
• production:

• word processing, spreadsheets, presentations
• web browsers:

• Chrome, Safari, Firefox
• Social Media:

• Facebook, Twitter, Snapchat, Instagram
• Games:

•  Angry Birds, Solitaire

Programming
• COBOL, FORTRAN, BASIC
• Java, C, PHP, Python, Ruby, SQL, JavaScript, HTML

Applications vs Programming



Programming Languages

Hello World - COBOL

Source: http://jayeshkawli.com/jayeshkawli/images/cobol.png



Programming Languages

Hello World - FORTRAN

Source: http://web.ics.purdue.edu/~cs154/lectures/lecture024_files/lectur1.jpg



Programming Languages

Hello World - FORTRAN - punch card

Source: https://upload.wikimedia.org/wikipedia/commons/5/58/FortranCardPROJ039.agr.jpg



Programming Languages

Hello World - BASIC

Source: https://unfinishedbitness.files.wordpress.com/2014/04/6502hellobasic.png



Programming Languages

Hello World - Java

Source: https://i.imgur.com/OzGlXoP.jpg



Programming Languages

Hello World - Python

Source: https://static.digit.in/fckeditor/uploads/file/python-hello%20world.png



Programming Languages

Hello World - Scratch

Source: http://scratch.duncanmoran.net/helloworld.jpg



Programming Languages

Hello World - Alice3



Programming Languages

Alice is a programming language developed at Carnegie Mellon 
University designed to teach programming concepts.

http://alice.org


Alice 3 - Exercise #1 - Penguin Bowling

Exercise #1 - Penguin Bowling 
• Problem: A penguin is bowling on the arctic ice 

cap. The penguin pushes a bowling ball towards a 
bowling pin, knocking the pin over. Surprisingly, the 
pin stands up, and pushes the bowling ball back at 
the penguin. The penguin is knocked over.

• start Alice on your laptop
• File System (tab) → browse…
• navigate to the thumb drive and select

PenquinBowling.a3p
• click OK

• click Run



Alice 3 - Exercise #1 - Penguin Bowling

Exercise #1 - Penguin Bowling 
• Storyboard



Alice 3 - Exercise #1 - Penguin Bowling

Exercise #1 - Penguin Bowling 
• Alice 3 program code solution



Alice 3 - Exercise #1 - Penguin Bowling

Your turn!
• Learn through experimentation
• Drag and drop things
• Click on things and try making changes
• There is always “undo” - or you can close and load 

the original program again
• After you make a change - “Run” to see what effect 

your changes have had



Programming Concepts

●4 steps in problem solving
oDefine
oDesign
o Implement
oTest

●Simple problems can often be solved with little or 
no formal design.

●As problem complexity increases, the need to 
design increases.

●When an individual reaches the point where 
she/he needs to design varies by individual.



Programming Concepts

●Problem Definition:
oWritten description of the problem to be solved.

●Pseudocode:
oA list of actions, in the proper sequence, required to 

solve the problem.  They are very close to (but not 
quite) actual program code.

●Computer Program:
oA set of computer instructions to complete a task.

●Bugs:
oErrors in computer programs. The process of 

identifying and removing bugs is referred to as 
debugging a program.



Programming Concepts

●Comments:
oStatements within the computer program code.
o Intended for computer programmers.
oExplain what the program does.
oA well written program includes comments.



Programming Concepts

●All programs involve:
oSequence

Instructions are executed in the order they are 
found within the program code.
oSelection

Execution of instruction(s) based on a condition 
being true or false.
oRepetition

Repeated execution of a section of code, 
containing at least one instruction.



Programming Concepts

●Object Oriented Programming
oClass:

▪ A particular kind of object.
▪ Class names begin with a capital letter, no spaces, 
subsequent words are also capitalized.

oObject:
▪ An instance of a class.
▪ Object names begin with a lower case letter, no spaces, 
subsequent words are capitalized.

oAll objects of the same class share some 
commonality.

oAlthough each object belongs to a class, each object 
is unique in its own way.



Programming Concepts

●Object Oriented Programming
oMethods:

▪ A sequence of instructions that will be carried out when 
requested.

▪ Abstraction:
▪ Once a method is witten it allows us to think about an overall task 

instead of the the small actions that were needed to complete the 
task.

▪ Parameter(s):
▪ One or more pieces of information that are referred to the method. 

Example: the distance an item is to move.



Object

Methods (Alice Procedures)

Method

Parameter

Class

Alice 3 - Object Oriented Programming



Alice 3 - Exercise #2

Exercise #2 - Sequence Selection Repetition 
• Problem: Three students and their teacher are in a 

classroom.  The teacher asks the students “What 
are the 3 basic components of all programs?”  The 
first girl answers “Sequence”, the second 
“Selection”, and the third “Repetition”.  The teachers 
says “Bravo”.  In celebration, all three girls jump up 
and down at the same time.



Alice 3 - Exercise #2

Exercise #2 - Sequence Selection Repetition 
• Scene 



Alice 3 - Exercise #2

Exercise #2 - Sequence Selection Repetition 
• Pseudocode:

Teacher says “What are the 3 basic components of all programs?”
Student one says “Sequence”
Student two says “Selection”
Student three says “Repetition”
Teacher says “Bravo”
do together

Student one moves up
Student two moves up
Student three moves up

do together
Student one moves down
Student two moves down
Student three moves down

• navigate to the thumb drive and select
SequenceSelectionRepetition.a3p



Alice 3 - Creating your own scene

Start a new project:



Click Setup Scene to add object(s) / edit the scene 

100’s of Classes to choose from to add objects to the 
scene

Alice 3 - Creating your own scene



Alice 3 - Creating your own scene

Add objects to the scene
• name starts with lower case, no spaces, capitalize 

subsequent words



Alice 3 - Creating your own scene

Position objects in the scene



Alice 3 - Creating your own scene

Adjust camera position

Move Camera
Forward/Back

Tilt Forward/Backward
Tilt Right

Move Camera
Up/Down Left/Right

Tilt Left



Alice 3 - Exercise #3

Exercise #3 - Create your own project
• Create a new project
• Edit the scene to add objects and set the 

initial position of the camera
• Add code to myFirstMethod to make your 

scene come alive



Alice 3 - Bipeds

Biped Class
• objects consist of multiple parts
• each part is an object
• methods can work with the entire object OR 

with a specific part

• start a new project and create an object from 
the Biped Class



Alice 3 - Bipeds

Biped Class
• spine

• moves whole upper body - good for bows, 
bending over, etc.

• shoulder (left and right)
• moves arms individually 

• knee (left and right)
• move leg below the knee

• hip (left and right)
• move entire leg

• straightenOutJoints 



Alice 3 - Bipeds

Biped Class

• navigate to the thumb drive and select
Bipeds.a3p

Biped Methods
• written by PC4G organizers



Alice 3 - Last couple of things

Everything in a scene is an object
• manipulate anything you want with your code

Make an object invisible
• opacity - 1 is fully visible - 0 is invisible

setVehicle method 
• object1 setVehicle object2
• when object2 moves, object 1 moves too
• movement of object1 has no impact on object2
• end the connection - assign a new vehicle to the object 

• object1 setVehicle this

Functions
• provide the answer to a question - example: distance to 

another object



Alice 3 - Exercise #4

Exercise #4 - Final Practice
• Final opportunity to practice before the 

“Challenges”

• work with
Bipeds.a3p



Challenges

There are 3 challenges:
• first two provide you with the problem and a storyboard 

to follow - the scene is created (you don’t need to add 
any objects)

• 3rd challenge requires you to create a storyboard and 
then code your storyboard - the scene is created (you 
may wish to add objects)

• not all groups will get to third challenge
• appropriate procedures from PC4G organizers are 

included in all today’s challenges
Include comments in your code
Save your work frequently

• Alice can crash 
• this version of Alice has backups - better saved than sorry
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