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            Introducing Plex and the Pi

          

        

      

    

    
      What is Plex?

      Plex is what is known as a media server. You can put movies, music, photos, and other media files on it, and it has all the tools you need to organize, play, watch, and otherwise access that media. Once you have set up a dedicated media server device, you can stream media to your TV, tablets,  phones, and other devices, inside your home or even elsewhere through the Internet.

      What is a Raspberry Pi?

      This product with a silly name is actually a pocket-sized computer. This little box that fits in your pocket is as powerful as any computer you could buy ten years ago. That doesn’t sound particularly impressive, but considering the tiny size and price of the Pi, it really is. Although you can set up a spare full-sized computer as your Plex server, a Raspberry Pi (RPI) is more than good enough, and the whole system, bought new with everything you need, will only run you around $50, so it’s much less expensive than buying a full-sized computer, probably even cheaper than buying most used PCs.

      This book will focus on setting up a Raspberry Pi computer, installing and configuring the Plex software on it, and getting your media into the new system.

      What’s the catch?

      Well, the “trick” is that the Raspberry Pi computer runs Linux rather than Windows or MacOS, so it may require some learning to set up and use. That’s the point of this book: to get you from knowing absolutely nothing about Linux or the Raspberry Pi to having a fully-working media server. The only other point of contention is that you must supply the media files, which brings us to our next point…

      Is This Legal?

      Many people have heard about Plex and jump to the assumption that it's some kind of illegal pirate-streaming-hacker thing. It's not. Plex is a legitimate media server app created by the German company, Plex GmbH. It'll serve up whatever you put into it. Any confusion concerning legality usually revolves around the specific media that is served. Plex Media Server is just software: it doesn’t come with any movies, music, or anything of the sort, legal or otherwise-- You have to provide the files containing the media.

      You can legally convert your own DVDs, Blu-Ray movies, photographs, and music CDs for use with the system just fine, and you can also download many thousands of public domain movies from sites like Archive.org for free as well. On the other hand, there are vast numbers of "pirate" sites out there that offer everything from the latest Star Wars movie to the latest season of Westworld. There's nothing illegal about using Plex unless you start getting your media illegally, which ought to be obvious. If you want to stay legal, avoid pirate sites. That said, you can use Plex to play any media file, regardless of where it came from.
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            Required Hardware

          

        

      

    

    
      OK, that all sounds good, so what do we need to buy to make this work? Not so much, really. You can go two ways:

      Raspberry Pi 4 system:

      
        	Raspberry Pi Model 4 system board ($35-$55 depending on RAM size)

        	Some kind of enclosure or case made for the model 4 system ($6 and up)

        	5.1V / 3.0A DC output power supply with micro-USB plug ($8)

        	Micro SD Card with 16GB capacity or more ($6)

      

      Raspberry Pi 3B+ System:

      
        	Raspberry Pi Model 3B+ system board (under $35)

        	3.5A Power supply with micro-USB plug ($7)

        	Micro SD Card with 16GB capacity or more ($6)

        	Some kind of enclosure or case made for the 3B+ system ($6 and up)

      

      And also, for either system:

      
        	One or more externally-powered hard drives to hold media files, the bigger, the better.

        	A PC or Mac computer that can access the SD Card for setup.

      

      Optional extras

      
        	HDMI Cable

        	Ethernet cable

        	Keyboard

        	Powered Hub

      

      

      Pi Notes:

      Let’s start with the Pi. The current model of Raspberry Pi, as of this writing, is the Raspberry Pi 4. The 3B+ was the version available immediately before the 4 came out. Either of these are fine for this project, but I would strongly recommend against going with anything older than these two models. The 3B+ board is only available in one RAM size, but the model 4 has options for 1MB, 2MB, or 4MB of RAM. Any of these RAM sizes are fine if you only want to build a Plex Media Server. But if you think you may want to use the device for something else in the future, the larger models don’t add much to the price, so you may want to consider getting a bigger one. Again, the large-memory version is not necessary for just a Plex server.

      Case Notes:

      The Pi 3B+ and 4 are not the same size or shape, so they require different cases. A cheap case for either can run as low as six dollars. With the 3B+,  a cheap case is probably fine, as this model doesn’t heat up very much. On the other hand, the model 4 is known for running very hot, and it’s almost a necessity to get a case with a built-in fan or some kind of enhanced heat sink. My preferred case for either model is the Flirc case, available at most retailers that carry Pi accessories for around $16. The benefit of this case is that it’s all-aluminum, and the case itself acts as one big heatsink. With a heat sink, there are no moving parts to wear out and no break-downs to worry about. They just work, reliably and for the long-term.

      Power Supply Notes:

      The power supply for the 3B+ is essentially the same as an Android phone charger. It uses the micro-USB interface and the same voltage as an Android phone, so you may already have a charger that works with the Pi, or maybe not, since some phones may not have the necessary wattage. The Pi model 4 uses a power supply with a USB-C type connector. Either way, it’s probably safest to simply purchase the dedicated power supply made for the Pi for around 7 or 8 dollars.

      Micro SD Card Notes:

      The Micro SD Card is what the Raspberry Pi uses to hold the operating system and the Plex software. The operating system and Plex software can easily fit (minimally) on an 8GB card, but the data files that Plex uses can get fairly big, so I would recommend getting at least a 16GB ($6) or larger card. Personally, I started with a 16GB card and soon found I needed more. Now, I have a 64GB (around $11) card, and I don’t foresee a need to go bigger than that.

      Also Needed for Setup:

      In the beginning, in order to set everything up, you’ll need a working computer that has a port, adapter, or dongle that can read and write to the MicroSD Card you are going to use. You’ll download the operating system, write it to the MicroSD card, and then use that card in the Pi. Once you’ve done this, you don’t need the other computer anymore.

      Also, in order to set up the Pi the first time, you’ll need a keyboard and monitor for the Pi. The model 4 has a Micro-HDMI port, while the model 3B+ uses a regular HDMI cable to plug the monitor into the Pi, so be careful to buy the right cable. A mouse is not needed the way we’ll be setting this up. Again, once the system is set up and working, you don’t need these things anymore.
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            Setting up the Hardware

          

        

      

    

    
      Step 1: Download the Software Image

      Initially, we'll need to download the operating system software and install it on the MicroSD card. This will require a separate computer running Windows, Mac, or Linux. If you really can't make that work, there are many places that will sell you a pre-loaded MicroSD card with the software already installed; a simple Google search for “MicroSD Card Raspian” will help you find a source in your country.

      You will need a MicroSD Card and an adaptor/dongle to fit the card into whatever slot your computer has.

      There are many distributions, or “brands” of Linux that are easily available. Two of the most popular are Raspbian and Ubuntu. Both of these focus on different things: Raspbian is the “official” operating system of the Raspberry Pi. Ubuntu, on the other hand, is a much heavier, more full-featured operating system that runs well on desktop systems and professional servers. Raspbian is faster and more efficient on the Pi, while Ubuntu is a bit more standardized with professionals and includes more built-in software, but it is also slower.

      Ubuntu:

      The current version of Ubuntu as of this writing is 18.04, which was released in April of 2018. That sounds “old” (now that we’re in 2020), but Ubuntu has an update system in place where they offer something called LTS, or “Long-Term Support” edition of their operating system. They guarantee support for an LTS version for up to four years. The downside of this is that they only release a new version every two years. So, there won’t be a new LTS edition until April of 2020. There’s also a version that is released every 6 months that contains newer, more cutting-edge software, but doesn’t get the long-term support of their LTS version.

      Ubuntu can be found at

      https://wiki.ubuntu.com/ARM/RaspberryPi

      Raspbian:

      Raspbian, on the other hand, is released on an irregular schedule whenever enough changes accumulate. The latest version, as of this writing, is called “Buster” (September of 2019). If you want the cutting edge, most “official” version of the Raspberry Pi operating system, this is the one to use.

      Both Ubuntu and Raspbian use similar commands in their setups, so which you choose is up to you. My own system runs Raspbian, simply because that’s created by the Raspberry Pi foundation, and, at least in theory, should get new features first.

      I will be focusing on Raspbian in this book, but most of these steps are the same in Ubuntu. One of the great things about the Raspberry Pi is that for the cost of a second Micro SD Card, you can switch back and forth very quickly. Why not try both?

      Raspbian can be found at

      https://www.raspberrypi.org/downloads/raspbian/

      Note on which version to download:

      You will see on Raspbian’s download page that they offer three different versions:

      
        	Raspbian Buster with desktop and recommended software

        	Raspbian Buster with desktop

        	Raspbian Buster Lite

      

      Of course, by the time you read this, “Buster” may have been replaced by something newer. Still, three versions will be offered. The difference between the three versions lies in how much software you end up getting, and you can see the download sizes (on the website, but not shown here because they vary almost monthly) decrease for each of these three options. The first version is a full desktop experience, with a user interface like Windows and Mac, including a web browser, office software, etc. The middle version gives you the same basic desktop, but leaves out the office software, and the third version is a scaled-down, text-only operating system that looks like an “old-timey” Unix system.
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        We want the “Raspian Lite” for this project

      

      The truth is, any of these versions will work fine, but if your Pi is going to be a dedicated Plex server and do nothing else, the smallest, third option would be most efficient. There’s less to keep updated, less chance of a bug creeping in, and less space used. If you know of some reason to go the full desktop route, then go ahead, but if not, then use the “Lite” version. The remainder of the book will discuss the Lite version, but the steps should be the same on all of them-- it’s just that the “bigger” versions add stuff that we don’t need for a Plex server.

      Step 2: Burn to SD Card

      Balena Etcher

      The next piece of software that we’ll need is a special utility to copy the operating system to the MicroSD Card and make it bootable. If you’ve copied files onto SD cards before, you might be wondering why this is necessary. It’s because this SD card must be bootable into a new operating system, which is more complicated than simply copying the file onto the card. The easiest application I’ve found to do this is Balena Etcher, usually just referred to as Etcher. There are versions available for Windows, Mac, and Linux, so wherever you’re coming from, they make a version for you.

      Balena Etcher can be found at:

      https://www.balena.io/etcher/
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        The Balena.io Website

      

      Note: It is also possible to create an SD card image from the command line from MacOS or Linux, but it is complex, and actually impossible from Windows. For the sake of maximum compatibility and simplicity, I’m going to stick with using Etcher here, since it looks and works the same on all three major systems. If you simply must do it from the command line for some reason, the official documentation can be found here:

      https://www.raspberrypi.org/documentation/installation/installing-images/README.md

      The process of creating a bootable microSD card with Etcher is simple once you have the above ingredients. Download one of the operating system files, either Ubuntu or Raspbian. Whichever you choose, you’ll end up downloading one large .zip file.

      Once that’s done, launch Etcher:
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        Balena Etcher main screen

      

      There are three buttons and icons. Click the one on the left, and it will allow you to choose a
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      Step 3: Assembling the Pi Hardware

      
      
        	Insert your Raspberry Pi motherboard into your case and assemble it using whatever instructions come with the case you have chosen. If your case came with some form of heat sink, be careful not to get fingerprints on either the top of the processor or the bottom of the heat sink and use any thermal compound that came with the set. If it includes a fan, hook up the wires as instructed.

        	Slide the MicroSD Card (with the operating system already installed per the previous section) into the slot on the underside of the Raspberry Pi.

        	Plug in the HDMI to HDMI cable (or HDMI to Micro-HDMI cable for the RPI 4) into the monitor and the RPi.

        	Plug in the keyboard into any of the four USB ports. If you have other USB items, I would recommend sticking with only the keyboard for now; add other peripherals after everything else is working. It’s probably OK to use a Bluetooth keyboard at this stage, as these should be detected on startup. In the rare chance that the Pi doesn’t recognize your Bluetooth device, then a wired keyboard may be needed to get the settings configured.

        	Plug in the ethernet cable between your Pi and your router if you don’t plan to use Wi-Fi. If you do plan to use Wi-Fi, then this is not needed. Keep in mind that streaming your media files uses a lot of network bandwidth, so an ethernet connection is the better choice, as it’ll increase reliability and also not tie up your Wi-Fi while you watch movies.

        	Plug the monitor into the wall outlet or surge protector.

        	Plug the Raspberry Pi power adaptor into the wall outlet as well.

        	The final step, after everything else, is to plug the power supply into the Pi. The Raspberry Pi itself does not have an on/off switch, so applying power will start the boot process immediately. If your power supply does come with a switch or button, then turn it on now.
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