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      What does this book cover?

      Put simply, this book covers all the steps necessary to build and configure a basic Network Attached Storage system using a Raspberry Pi and one or more hard drives. We’ll look at buying and assembling a Raspberry Pi, how to download, install, and configure the Linux operating system, and how to download, install and configure the basic Openmediavault server software. All of this assumes you’ve never touched a Raspberry Pi or Linux before; it’s a step-by-step book for non-techies.

      We then look at two basic hardware configuration types: One with a single hard drive and the other with a dual-drive RAID setup, both of which can be expanded and customized quite a bit.

      On the more advanced side, we will not be looking at Openmediavault plugins or Docker containers, as these are so specialized they simply aren’t necessary for a basic NAS system. This is not an advanced configuration manual, nor does it cover every single option in the Openmediavault software. It’s what you need to know, and only what you need to know to get yourself a reliable, working, inexpensive NAS setup!

      Note that there a bazillion steps involved in configuring a NAS (only a mild exaggeration). If at some point, you get lost or think you may have missed something, skip ahead to the “Troubleshooting Checklist” chapter, where all the steps are laid out for you in a more basic form. If you accidentally skipped something, this list should be of help in tracking it down.

      What is a NAS Server?

      First things first, NAS stands for “Network Attached Storage,” and it is just what it sounds like. It’s storage (hard drives) for your files that are attached to a network. Instead of simply plugging an external or internal hard drive into your working computer, you have essentially a file server located somewhere in your home or office that offers access to files for any device on the premises, taking into account security settings that you can set up. This file server does nothing except act as a go-between between the network and the hard drives. Since this task is fairly light, processor-wise, a simple computer like a Raspberry Pi is just perfect for the task.

      The software we will be installing to make this happen is called Openmediavault, or OMV for short. It’s an open source project that is heavily developed and still getting new features regularly. It also allows new functions to be added via a plugin feature. OMV is the NAS software, but it all runs on the Linux operating system, which means it’s stable and very reliable, not to mention all this software is completely free of charge.

      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 NAS server, a Raspberry Pi (RPI) is more than good enough for this project, and the whole system, bought new with everything you need, will only run you around $55, 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 hard drive(s) and the Openmediavault software on it, and getting your files into the new system.

      What’s the catch?

      Well, the “tricky part” 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 OMV file server.

      Is This Safe?

      This was my number one consideration before attempting this project. In my own case, I have been collecting data and digital files since the 90s, and many of them are irreplaceable. I was a little skeptical about trusting a pocket-sized computer that costs under $55 to manage all that important data.

      That said, all that is stored on the Raspberry Pi itself is the operating system and the basic OMV system files. All your data will be stored on regular, commercially-available hard drives of your choosing. Not only that, but I will be showing you how to set up hard drives in a RAID pair, so everything is duplicated, synchronized, and checked for any kind of corruption. Towards the end of the book, we’ll also look at how to do a manual backup of the NAS drives so that you can do an off-site backup.

      If your house burns down someday, you’ll still lose your data, but otherwise, it’s no less secure than storing your data on your computer. And with a proper regimen of backups, it’ll be a whole lot safer. The convenience of having all your stuff in one place is worth the effort. Andrew Carnegie once said, “Put all your eggs in one basket, and then watch the basket.” The man never saw a computer in his life, but his advice still applies here.
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      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:

      
        	An ethernet cable

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

        	Up to four externally-powered hard drives to hold media files.

      

      Hard Drive Notes

      Hard drive deals change regularly, so I’m not going to go into a lot of specifics here, but for the system I built for this book, I bought three identical external hard drives, the Seagate Expansion Desktop 8TB External Hard Drive with USB 3.0. Something similar would be fine. Obviously, I would recommend steering clear of too-cheap no-name brands. Reliability is completely dependent on the hard drives you use.

      We’re going to use two of these drives for the RAID storage, and the third will be used for our off-site backup, so you really only need two drives to get set up. If you don’t really want to use RAID, then even a single drive can work fine; we’ll look at both methods a little later.

      The drives do need to be of the external variety, and moreover, need to be powered externally. The Raspberry Pi is a very low power device, and it simply cannot power even a single large hard drive through USB. The power needs to come from somewhere else. If you are going to use an SSD for your storage, that may be able to be powered from the Pi’s USB-- your mileage may vary.

      ...And of course, the bigger the drive, the better.

      Raspberry 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 will work for this project, but I would strongly recommend against going with anything older than these two models.

      The model 4 Pi has several enhancements over the model 3B+ that make it a much better choice for serving files. The older models shared a single data bus for both the ethernet and USB systems, so reading or writing files over the network would be slowed as the devices had to share the bus. Since file transfer speed is one of the most important factors for a NAS, this is something to take into consideration. In addition, the 3B+ board is only available with 1MB of RAM, but the model 4 has options for 1MB, 2MB, or 4MB of RAM. The extra RAM options for the model 4 are not crucial, but here too, it may help speed things along.

      My best recommendation is that unless you already have a model 3B+ sitting around gathering dust, just go with the model 4 system. It’s got a better system architecture for data transfer and the option of larger memory. You will be happier with the model 4.

      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 heat sink. 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.

      MicroSD Card Notes:

      The MicroSD Card is what the Raspberry Pi uses to hold the operating system and the Openmediavault software. The operating system and OMV software can easily fit (minimally) on an 8GB card, but the data files that OMV uses need space, so I would recommend getting at least a 16GB ($6) or larger card. Personally, I started with a 16GB card, and I don’t foresee a need to go bigger than that. The Pi will use the MicroSD card to boot and load the OMV software, but not for much else, so the speed rating of the card doesn’t matter very much; at worst, a slow MicroSD card cause the operating system to take a few seconds longer to boot up.

      Also Needed for Setup:

      In order to set everything up in the beginning, 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.

      Surprisingly enough, you do not need a mouse, keyboard, or monitor for the Raspberry Pi. We are going to set this up entirely “headless.” Once you assemble all the pieces, you can store the system in some out-of-the-way location that has access to power and ethernet, and then you’re going to forget all about the hardware.
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