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	Chapter 1: Getting Started


	 


	The Raspberry Pi was released in 2012 for the purpose of education, and the creators' goal was to teach people, especially kids, coding. The Raspberry Pi took the hobbyist market by storm. The people loved it because of how cheap it was at $35 and how small it was, and now there is the cheaper and smaller Raspberry Pi 0. It is still sold out and people are having great issues when trying to find one. 


	 


	 


	 


	The average Pi user constantly looks for new projects to complete with their smaller than credit card sized computer, and this book's purpose is to help them. This book provides the reader with many projects ranging from adding a USB hub to making a magic mirror, and will hopefully inspire users to find and make new projects. 


	 


	 


	 


	Setting Up Your RPI


	 


	 


	 


	Those readers who know how to set up their Raspberry Pi can skip to the next chapter. This chapter is meant to help the person who has yet to get their Pi or has it and does not know how to set it up.


	 


	 


	 


	Step 1: Install NOOBS


	 


	 


	 


	What is NOOBS? It stands for “New Out Of the Box Software,” and it is an operating system installer. As the name implies, it helps new users install the operating system(OS) for the Raspberry Pi called Raspian.


	 


	 


	 


	You can buy an SD card with NOOBS pre-installed. If you are unsure that you can set up an SD card with NOOBS on it by yourself, then buying a pre-installed NOOBS card is recommended.


	 


	You can also manually install an SD card with NOOBS. The most important detail about your SD card will be its memory capacity, so make sure you have an 8 GB or more SD card.


	 


	 


	 


	Download NOOBS and extract the files from the zip file.


	Format your SD card. There are several programs that you can use to do this.


	Transfer the extracted NOOBS files to the newly formatted SD card.


	Remove the SD card from the computer and put it into the Raspberry Pi.


	 


	 


	 


	 


	Step 2: Booting Up


	 


	 


	 


	Plug in your keyboard, mouse, and the cables that lead to your monitor.


	Plug in the Raspberry Pi’s power cable. This will boot up your Pi.


	Your Pi should display a window with many OSs on it. Choose Raspian and click the “Install”.


	Be patient. Raspian is installing.


	Once installation is complete, the configuration menu should pop up. You can set your time, day, enable a camera, or make user accounts.


	When done hit the tab button and go to “Finish”


	 


	 


	Step 3:  Log in


	 


	 


	 


	Enter the username as “pi” and the password as “raspberry”. This is the default log in information.


	 


	 


	Congratulations, you’re finished setting up your Raspberry Pi!


	 


	 


	 


	Understanding APT


	 


	 


	 


	APT, or Advanced Packaging Tool, helps you install, upgrade, and remove software. You need to be in “sudoers” or logged in as “root” to perform installations or removals.


	 


	 


	 


	Before anything else update by using the following command line:


	 


	 


	 


	sudo apt-get update


	 


	 


	 


	If you want to download software, then you put in the following command line:


	 


	 


	 


	sudo apt-get install [insert program name]


	 


	 


	 


	The window will then find the program and show you details concerning the program such as how much memory it will use and if there are any other software that needs to be installed with the primary software. A software that needs to be downloaded with the primary software is called a “dependency.”  It will also ask if you want to continue and download the program. If you do, then type “y”, and if not, then type “n”.


	 


	 


	 


	If you want to remove a piece of software, then you enter the following command line:


	 


	 


	 


	sudo apt-get remove [insert program name]


	 


	 


	 


	Confirm that you wish to remove the program.


	 


	 


	 


	If there is updated versions of software you have simply enter:


	 


	 


	 


	sudo apt-get update


	 


	Chapter 2: What Is New With The Raspberry Pi 0?


	 


	The Raspberry Pi 0 can be compared to the Raspberry Pi 2 Model B. So, what's in the RPi 0, and what differentiates it from the RPi 2? Let's take a look.


	 


	 


	 


	 


	The RPi 0 has: 


	 


	 


	 Broadcom BCM2835 @ 1 GHz


	40 GPIO Pins


	Mini-HDMI socket


	Micro-USB sockets 


	512 MB of SDRAM


	 


	 


	The RPi 2 has: 


	 


	 


	SoC BCM2835


	4 USB Ports


	Quad-core ARM Cortex-A7 @ .9 GHz


	40 GPIO Pins


	1 GB SDRAM


	Broadcom VideoCore IV @ 250 MHz


	 


	 


	While the processing speed of the RPI 0 is 11% faster than the RPi 2, the RPi 0 has nearly half the amount of memory on it as does the RPi 2 and RPi 3. The consumer does pay a price, so to speak, for paying only $5 for the small computer; however, it is still very useful and fun to play with.


	Chapter 3: 20 Projects


	1. Adding USB Ports


	 


	The RPi 0 has a frustratingly low amount of USB ports, but thankfully there are very easy ways to fix this. The user could do like some and attach new USB ports, or the user could simply buy a powered USB hub.


	 


	A powered USB hub can also include an ethernet port, which will be extremely useful for an RPI 0 owner.


	 


	 


	2. Coding in Python


	 


	There are many uses for Python when using a Linux-based OS, such as Raspian or Ubuntu. While the program to use Python is not downloaded by default when a user downloads NOOBS, it can easily be installed. 


	 


	First, make sure everything is updated:


	 


	sudo apt-get update


	 


	Afterwards, enter the following command line to download the Python 3:


	 


	sudo apt-get install python3


	 


	Congratulations, you now can use Python on your Raspberry Pi 0 and expand the range of projects you may complete.


	 


	 


	3. It Needs A Fan


	 


	The RPi 0 can get a little hot when a user is pushing it or is overclocking it. The user of the RPi 0 needs to seriously consider buying a cheap fan to blow on it or buying a case with a fan on it. Fortunately, neither are expensive and some might already have a fan in their house they can use. 


	 


	It might not concern a few whether their RPi 0 is getting hot, but they should be concerned. The cooler a computer runs, the better. 


	 


	 


	4. Real-Time Clock


	 


	If you want to take your RPi 0 somewhere that does not have access to the Internet, then you will want to add a Real-Time Clock (RTC). This will make it so that you can take your RPi 0 to other places than home and still play with it, figuratively or literally if you play games on it. 


	 


	The reason a user would need to attach an RTC is because the RPi 0 connects to the Internet to find what time it is, and without this connection it cannot determine the time. This can mess up some functions, so this make an RTC useful. 


	 


	 


	5. Pirate Radio


	 


	How cool would it be to have a radio station where you could play whatever you wanted? You can do exactly that with a RPi 0 pirate radio. It’s cheap and easy to make.


	 


	A word of caution, make sure that whatever frequency you pick is a unused, unowned frequency, and that your pirate radio’s frequency does not bleed over into an owned frequency. 


	 


	 


	6. Pi-Saber


	 


	This isn’t the type of lightsaber that you would want to fight with because it has a RPi 0 in it. This is a fairly easy-to-make yet fun project. The creator of this project goes through steps of making the saber. 


	 


	This project will make use of the Python program from the first project. The Python script is already written and ready to be copied. 


	 


	 


	7. RetroPie


	 


	Everybody loves classic games like Super Mario Bros. and Metroid, and with the RetroPie a user can play a vast amount of nostalgic video games. RetroPie is easy to download and play. 


	 


	All it takes is downloading an image an easy set up.


	 


	 


	8. Emulation Station


	 


	Emulation Station allows you to set up a theme for the RetroPie! You can set up how each menu looks on the RetroPie. This might seem  very simplistic, but it helps with the mood of playing retrogames. An easy and awesome project.


	 


	 


	9. GameBoy Zero 


	 


	Playing old games we all love on the Raspberry Pi 0 is already a cool enough idea, but what if you could put the RPi 0 in a retrogame system? That is exactly what one person did when he put it in a GameBoy case. Luckily, the guy who made this amazing project has a picture gallery of him completing it, and can be used by those who wish to make one as well.


	 


	10. Pi Music Box


	 


	The Pi Music Box will allow anybody to stream from the cloud music, podcasts, etc. to their RPi 0. Fantastic. There is only one hangup, however. The image the is found on the official site is outdated and cannot be booted up on a RPi 0.


	 


	This might leave the reader asking,” Why include this project if the RPi 0 can’t use it?” The reason is because there is a roundabout way of getting the Pi Music Box on a RPi 0. 


	 


	A RPi 2 is needed for this roundabout fix. Boot up the program and do the two following commands:


	 


	sudo apt-get update


	 


	then 


	 


	apt-get upgrade


	 


	After doing this you should be able to put the updated and upgraded image on the RPi 0 and boot it up. 


	 


	 


	11. Have Your Own Cloud


	 


	Keeping information private is becoming ever more difficult thanks to viruses, etc., and it is a pain when a computer goes down and you lose all the data on it. Both of these problems can be solved by having your own private cloud server. 


	 


	OwnCloud is the software that will create a cloud server just for you. It is a fairly simple set up, and an extremely useful project. 


	 


	 


	12. MineCraft and Optimizing MineCraft


	 


	Many RPi users already know about MineCraft for the RPi, and one still can play it on the RPi 0. It will even play a little smoother than what it would on the RPi 2. 


	 


	OptiFine will run Minecraft even smoother. It makes it more efficient, thus allowing for it to be processed faster. 


	 


	 


	13. Watching The Death Star Scene In MineCraft 


	 


	This project is exactly what it sounds like, with a little bit of code you can watch the Death Star Scene from Star Wars in Minecraft. It’s a pretty novel project, and it’s fun to watch. 


	 


	 


	14. Jasper


	 


	Jasper is the Raspberry Pi variation of responsive voice programs like Siri, Alexa, and Cortana. Unlike the Alexa project for the RPi, Jasper is always listening. 


	 


	It requires a little more hardware than the RPi 0, but it is still manageable for the average user. The extra hardware doesn’t cost too much either, so this project is still inexpensive. 


	 


	 


	15. Beer/Wine Fridge


	 


	Have you ever come home wanting a cold beer after a long day of work but when you crack open the fridge there is no cold ones? Maybe they are all warm from the fridge being cracked open or there just is none, either way you know the pain. Here is a project that will fix, or at least help prevent, that from ever happening again. The Beer/Wine Fridge of Awesomeness. 


	 


	The fridge will tell you when the door opens, what the temperature is, and tell you how many more bottles you have in reserve. It does require some work, but it is completely worth it in the end.


	 


	 


	16. Putting The RPi 0 In An Xbox Controller


	 


	This project is just as cool as putting your RPi 0 in a GameBoy, except this can still play games on a big screen. You won’t be able to use a regular sized Xbox controller, however. This requires a large Xbox controller from the original Xbox. 


	 


	While this does take quite a bit of work, there is a step-by-step guide with pictures to help.


	 


	 


	17. Magic Mirror


	 


	The Magic Mirror tells you what time it is, the temperature, the forecast, and will call you whatever you want it too! This project was initially made by Michael Teeuw, and it created a wildfire that transcended the RPi community. He made a guide to make it on GitHub, so get started on this amazing project that will certainly make your room feel like a room of the future. 


	 


	 


	18. Nixie Clock


	 


	If somebody asks me digital or analog, my answer is always “Nixie.” It has been since I watched one show in particular that used a variation of it as a “meter.” There is a easy way to make a nixie clock with the RPi 0, thankfully.


	 


	 


	 


	19. Light Remote


	 


	If you forget your lights on at home, then do not worry with this light remote. There is a guide on how to make this practical device, and when it is completed all you need is an Internet connection to turn your lights off.


	 


	 


	20. Smart Microwave à la Pi


	 


	This project does more than let you tweet what you are eating and let you control the microwave from your phone but it also changes the annoying sounds to much nicer sounds. A very nice addition to the home.
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