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Introduction
For my engineering fair project, I chose to find an answer to, “How Does a Computer Decide What to do Next?” For 

this project, I worked my way up to making a piano from a simple computer which lights up a specific LED and plays a 
specific note every time a certain key is pressed on the keyboard. In order to get to that point though, I had to start by 
researching and understanding how the most basic of components work, including the very first computers, and then also 
logic AND gates, OR gates and a D flip flops. After learning about logic gates I built some basic circuits with them to help 
me understand how they work.  I worked my way up to making the light up piano from there. 



Problem
The problem that i'm trying to solve is, “ How Do Computer Decide what to Do Next?” The answer to this problem 

goes back thousands of years to the ancient chinese when they invented the abacus in 2,400 B.C. The chinese knew that if 
they wanted their machine to work they would need to “program” it. Every type of computer in this world is in some way 
programed. As an example, when you open up snapchat the app is programed to immediately sign you into the last account 
that was signed in. If things weren’t programed, then computers and machines would be rendered useless. 



Background Research
In order to get a basic understanding on how computer works, I researched how basic logic circuits work, computer 

basics, and how a computer’s memory system works. I learned that the oldest computer was the abacus, a machine that was 
used to make calculations. Since then, computers just kept getting more and more complex. Modern computers, in their most 
basic form, are made up of thousands upon thousands of circuits. If you were to take one apart, you would see a mess of 
wires and computer components. If you take a closer look you would see that all the wires are connected to each other in 
some way to form a big complex circuit, the computer. The websites listed below are the ones i used for research.



Requirements
In order for the Piano to be considered a success, it will have to meet the following criteria:

1. Whenever a key coded to play sound is pressed, the sound plays.
2. Whenever the sound is played, the LED coded to light up when the sound is played lights up.
3. All of the notes play and LEDs light up as intended.

The materials needed for this project will cost you around 200 dollars. The project is fairly easy and shouldn’t take you more 
than 4 hours to complete it. The following is a list of all the materials needed:

1. Raspberry pi computer
2. Raspberry pi project kit
3. Resistors
4. LEDs
5. Male Jumper wires
6. Breadboard 
7. Scratch 3
8. Integrated circuit for a AND, OR gate and a D Flip-FLop
9. Monitor
10. Keyboard
11. Mouse



Alternative Solutions
To find an answer to the problem, “ How does a computer decide what to do next?” I will make an AND logic gate, 

OR logic gate, and D flip flop to understand how to build my prototype. The logic gates and flip flop will help me understand
how computers work. In order to make the piano, i will use a raspberry pi, a simple computer. I will code it to turn on a sound 
and LED whenever a key on the keyboard is pushed. The way that the logic gates will help me understand computers better is 
by using and applying their truth tables. Truth tables tell you how to “program” logic gates. Without truth tables, you 
wouldn’t be able to know when the logic gates would turn on or off. So, using this information, I can use it to help me get 
understand how to program the piano at a deeper level.



Solution Refinement
After looking over the OR gate, AND gate, and D flip flop, I have designed what the final product will resemble. A 

bread board will be hooked up to a keyboard. The bread board will have LED’s in it and coded to turn on light and make a 
sound whenever a certain key is pressed.



Prototype Design
For my prototype i will be making an AND logic gate, OR logic gate, and D flip flop. I will make them by plugging in 

each individual integrated circuit into the breadboard. I will change the inputs of each one to see how the output will change. 
In order to change the input, i will move the wiring between the positive rail and ground. To observe the output, i will have
the output of each of the logic gates and flip flop hooked up to a LED. If the LED is on, that means the output is high, if it’s
off, that means the output is low.



Test and Redesign
After testing the prototype, this is what i found. When i tested the AND gate i found that the only way the output 

would turn on is if both inputs were high ( 5 volts ). This supports the truth table for an AND logic gate. When i tested the
OR logic gate, i found that the output would only turn on if either input or both inputs were high. However, the flip flop is bit 
more complicated than the logic gate. The output will only change when the set and the reset pin are asserted, or the clock 
toggles from low to high. During testing, i found that whatever output Q was, Not Q was the opposite.  When the clock 
toggles from low to high Q equals whatever in on the “D” input.  D Flip Flops can be used as one of the most basic memory 
elements in computers - a register. 

Now that I finished my prototype, I can now make my piano. I had to redesign everything from square one in order 
for it to work. I took the information from the logic gates to understand how to write my program. I started of by writing the 
lines of code in Scratch 3 on the raspberry pi computer. Then I made all the necessary connections using the breadboard. I 
plugged the resistors, LEDs, and jumper wires in the breadboard to make the correct connections. Once everything was set 
up, I tested the piano, everything worked!



Results
The way the that the computer knows what to do is based on its hardware and its coding. The computer sees that a 

button is pushed and checks if anything is coded to do something whenever that button is pushed. If there's nothing coded for
that button to do, The computer will do nothing. If somethings IS coded for the computer to do when the button is pushed it 
will do what it needs to do. The program is stored in the computer’s memory.

As an example, say I had coded the note “B” to play and a green LED to light up whenever the “b” key on the 
keyboard is pressed. The computer will check to see if anything needs to be done when someone presses the “b” key. It will 
see that it's coded to play the sound and turn on the green LED. Then it will enact the sequence because of how it is 
programmed to do so.
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