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Motivations

How do computers really work?

How have they developed?

Desire to work with hardware
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Project Approach
Create a puzzle game three ways and compare them

1.  Software: implementation In Python
2. Arduino Circuit: physical components controlled by 

code
3. Raw Circuit: simple electrical components only
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Driving puzzle

A B C D

Press Button B A B C D

A B C D

Press 
Button A

Mystery Buttons Puzzle

Figure 1: Mystery Buttons game state example
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Software

Figure 2: GUI for the software implementation

5



Software

1.  Check every light one by one

2. If the light is on and the button connects turn the light off

3. If the light is off and the button connects turn the light on

4. If the button doesn't connect change nothing

In plain 
English

Figure 3: Game logic in software
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Arduino Circuit
HardwareSoftware

1.  Wait for button press

2. Toggle light/s on or off if button 

is connected

3. Wait 80 milliseconds as to not 

read false button press

Code is in ‘brain’ 

of Arduino
Figure 4: Arduino implementation
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Button Bouncing

Figure 5: Visualization of bouncing voltage from physical button input [4]

80 ms
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Raw Circuit

Debounce 
button

Lock in 
button press

Lock in 
button press

Compare 
button status

send signal 
to LED

Figure 6: Raw circuit implementation, 74HC74N: D flip flop, 74HCT14N: Schmitt Trigger, 74HTC86N: XOR gates
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Raw Circuit

A B
Figure 6: Example button, light toggle logic
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Conclusion

Implementation Effort Flexibility

Software 1 10

Arduino 4 5

Raw Circuit 8 2

• Underlaying logic remains the same
• Logic develops into more accessible 

ways uses
• Complexities are abstracted away

Figure 7: Example button, light toggle logic
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