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We Got Served (http://www.wegotserved.com) is a popular technology news and community site 
which was founded in February 2007. It is written, edited and moderated by a dedicated and knowl-
edgeable team of technology enthusiasts across the world who are focused on bringing you the 
latest news, reviews, tutorials and support for the products you’re using today and tomorrow. 

We created We Got Served as a place to learn about new technology, help readers make the most of 
the products and services they use, and most importantly to create a community where readers can 
learn, discuss and share their experiences and knowledge with others in need of support. 

However you use the site, we hope you enjoy it.

Cameron Bishop is an Australian tech writer with a knack for IT and all things 
tech-related.  Outside his IT job, Cameron is active in helping people plan their 
digital lives and manage their information.  Whether it's setting up a NAS for family 
member photographs, or selecting the best router for someone setting up a coffee 
shop, he's always ready to offer advice and find a solution to make the IT work for 
the user, not the other way around.

When Windows Home Server came around, Cameron built a v1 server and was

hooked.  By the time Windows Home Server 2011 emerged, Cameron was moving up to RAID and 
experimenting with virtual machines to add more functionality.  He hopes that as long as communi-
ty-generated guides exist, the art of tinkering will not die out and enthusiastic users will continue to 
find new and exciting ways to use their technology.
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“Our lives are increasingly becoming digitised.  I don’t mean that 
our fingers are playing a more important role than ever before, but 
rather we use and depend on a lot more digital information than 
any previous generation.”

It’s been a while coming, but the reality is this:  what would you stand to lose if I took away your 
personal computer, or the computers of your family members, and never gave them back?  Would it 
be important documents, university assignments, home movies, some music, some photos, or all of 
the above?

The word ‘backup’ usually springs to mind in these situations, but there’s more than one way to 
keep copies of your information should the worst happen.  The common choices are portable hard 
drives, cloud services such as Dropbox or Crashplan, and network-attached storage devices, more 
commonly known as NAS devices.

The other option is a file server.  Microsoft’s Windows Home Server was the great champion of do-
it-yourself NAS functionality, bringing a file server with extra goodies to the masses with a friendly 
interface and the ability to run on hardware you might have in a spare computer.  

However, Windows Home Server by no means had the market to itself and other players exist in the 
same space, offering similar functionality at the same or lower cost.  In this book I’ll be guiding you 
through one of the most popular open-source solutions called FreeNAS.

Welcome, and let’s get started.

Introduction



Please Register This Book
Whilst the concept of registering a book may sound a little strange, I heartily invite you to do so! 
Registering your email with us allows us to inform you of updates and amendments to the book, and 
let you know about new books we’re writing as well as some offers on our other titles.

Hey, if that’s not enough, you know us so we’d like to know you too!

So head over to http://eepurl.com/kZUcH and spend a minute or two signing up!

Did You Purchase This eBook From Amazon or Apple?

Many of our readers prefer to purchase our eBooks for their Kindle or iPad via Amazon or Apple. 
If you have purchased this eBook through one of those stores then note that the image quality of 
screenshots illustrating the walkthroughs may be heavily compressed.  

Unfortunately, Amazon and Apple place limits on the file size of eBooks they allow to be sold 
through their stores. So, firstly, apologies if you experience poor quality graphics from your pur-
chase at Amazon or Apple - that is unfortunately out of our control. However, don’t despair - we can 
get you set up with full quality ePub, PDF and Mobi files that will work on a host of devices, and will 
look great. 

Here’s how:

1. Please register your purchase at http://eepurl.com/kZUcH.

2. Please contact us at http://www.wegotserved.com/contact explaining that you purchased this 
title at Amazon or Apple. Attach an image of your receipt as proof of purchase. 

3. We’ll set up new download links for you to grab full quality versions of the eBook, which you can 
simply drag and drop to your favourite mobile device from a PC or Mac via a USB cable. Alternative-
ly, view the PDF directly on a computer.

4. Please purchase your eBooks directly from us at http://store.wegotserved.com to avoid future 
issues (you may get a little money off in the future too!)
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“Let’s have a quick look at some operating systems that are avail-
able in the home server market today, and their relative strengths 
and weaknesses. After all, it’s not every day you choose a home serv-
er platform, so it’s well worth considering your options before diving 
in.”

Windows Home Server

Arriving in 2007, Microsoft’s Windows Home Server (or WHS as it was known) enabled a home ad-
ministrator to create a central file storage and backup location for up to 10 computers and users.  It 
could make use of hard drives of any size and connection type, and ran happily on modest home-us-
er hardware.

Pros: The wonderfully flexible Drive Extender let users throw any disk they had, from large SATA 
drives to portable USB drives, into the storage mix.  WHS would take care of them all and use them 
to create its own redundancy solution.  Having network file storage and a central backup location 
for your home computers was an excellent reason to try it out.  The fact you could run add-ins to 
extend the core functionality with features like media serving was a huge bonus and led to many 
exciting user communities springing up across the world.

Cons: Based on the aging Windows Server 2003 R2, Windows Home Server v1 is now very long in 
the tooth.  Official support from Microsoft runs out July 14th 2015, but with no support for hard 
disks greater than 2 TB and no support for Windows 8+ clients, WHS v1 is effectively no longer an 
option for home server users.  For all its convenience, if we’re being honest here, the Drive Extend-
er feature was cobbled together and didn’t work perfectly.  It had a lot of potential but could also 
cause a lot of pain (including data loss) if it went wrong.  Only existing users should be running this 
with a view to migrating away, new users should not consider it.

Chapter 1:  
Choosing a Home Server Platform
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Windows Home Server v1.

Windows Home Server 2011

Microsoft’s “difficult second album” in the home server world was dealt an unpleasant blow by the 
removal of Windows Home Server’s Drive Extender feature: the very heart of the platform’s use-
fulness.  Disappointingly, Microsoft failed integrate any kind of Media Center functionality into the 
platform despite the obvious benefits of doing so.

Pros: this version was based on Windows Server 2008 R2 - a more modern, robust, 64-bit operating 
system with better hardware support.  The operating system ran well on modern hardware (unlike 
Windows Server 2003 R2) and is still supported by Microsoft until mid-2016.  Many tweaks were 
made to the way client backups were handled, and now users could back up the server itself in case 
the server operating system bit the dust.

Cons: A new version of the Drive Extender storage feature was not ready for this release and was 
dropped during development.  Windows Home Server 2011 was a better operating system, but with 
the old Drive Extender gone and an updated version (which arrived in Windows 8 and Windows 
Server 2012 called Storage Spaces) not yet on the scene, users had to look at third party replace-
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ments or hardware RAID to fit the bill.  WHS 2011 worked very well with hardware RAID, but there 
was no clear upgrade path from WHS v1 to WHS 2011 without new hardware.

 
Windows Home Server 2011 was Microsoft’s follow-up their first home server platform.

Also frustrating for users was the deliberate removal of the Hyper-V role, a visualization hypervisor 
built by Microsoft and supported by Windows Server 2008 R2.  Critically hobbled, the writing was 
on the wall for Windows Home Server.

The inconvenient truth is that Microsoft realised it had negated the need for the Windows Home 
Server product line as well as Small Business Server by creating Storage Spaces.  Windows 8 could 
provide expandable and redundant storage out of whatever disks were available, and Windows 
Server 2012 R2 Essentials could give businesses the extra features they required.

Windows Server 2012 R2 Essentials

This product line (released initially as Windows Server 2012 Essentials in October 2012 and updat-
ed the following year to its current “R2” release) replaces Windows Home Server 2011 and Win-
dows Small Business Server 2011 with a “mashup” of both.  It’s the spiritual successor to Windows 
Home Server and with simple registry tweaks it can be made to behave just like Windows Home 
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Server 2011.  It brings better hardware support and an expanded list of roles - supporting home and 
well as small business needs.

 
Windows Server 2012 Essentials.

Pros: Storage Spaces is present - the successor to Drive Extender.  Great hardware support and 
many, many server roles that were unavailable before such as Hyper-V.  Centralised backup still 
exists as is the option to create your own domain at home if you so wish.  Windows Server 2012 R2 
Essentials finally delivers a SOHO server solution with a modern OS, allowing for a longer support 
lifecycle.

Cons: Priced over $500, the product isn’t cheap and you really need to ask whether the extra fea-
tures will provide any benefit to you.  Do you just need file serving and a backup location?  This 
product would be slight overkill.  If you are a small business user you might be disappointed to find 
that while Office 365 support exists, Microsoft Exchange is gone.  
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Pre-built NAS Hardware (QNAP/Synology/Thecus et al.)

Over the past few years, there has emerged an increasing number of robust, high quality and in-
creasingly powerful Linux-based NAS devices. Specialist brands such as QNAP, Synology, Thecus, 
ASUSTOR and others have built NAS solutions which include an operating system presented to you 
via the web browser.  From here you can administer, view and configure the NAS easily.

 
A typical, four-bay NAS device from QNAP.

Pros: An off-the-shelf NAS will do what it says on the tin with very little setup required from you.  
The manufacturers generally supply updates to fix niggling issues and quick Google searches can 
usually find an answer to any questions regarding configuration.  A NAS bypasses the need for hard-
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ware selection and building a PC - it will sit in its small, neat case humming happily in the corner us-
ing very little power.  Most NAS manufacturers offer add-in support for extras like Plex Media Server, 
SickBeard, Transmission, FTP Servers, content management systems and more.  Turn-key solutions 
are excellent for set-and-forget situations like family and friends who like to call with ‘little com-
puter issues.’

Cons: Most NAS devices aren’t cheap - you do have to pay for all this convenience.  Apart from hav-
ing fairly modest hardware capabilities in all but the most expensive models, they can also be con-
strained by a lack of upgradability. Sure, you can boost RAM but if you want a more powerful proces-
sor? You’re buying a new device. You are also at the behest of the manufacturer for app support: if 
they don’t want to support an app or add-in then good luck ever getting it to work.

Ubuntu Server/CentOS/FreeBSD

These popular, open-source operating systems allow you to set up a file server on hardware of your 
choosing and act as a direct alternative to Windows servers and NAS devices.

Pros: A robust operating system with ongoing software updates and a lot of community support.  
You can pick from the best of the open-source world and use stable, mature technology to get the 
job done.  Hardware support is generally very good, and you cannot beat the price: free.

Cons: The learning curve required to install, configure and master these platforms is fairly steep 
sometimes, but is manageable if you are prepared to dig around.  These platforms are basically the 
antithesis of the turn-key NAS units I mentioned above: you can do almost anything you want, but 
the trick is finding out how to get it done.  Sometimes driver support can be an issue in Linux or 
BSD environments depending on your hardware, but this is becoming less and less of an issue over 
time.

NAS4Free

This platform is actually a branch of the FreeNAS lineage.  In early 2012, development of FreeNAS 
split-off in a new direction, with existing platform development being continued by a different 
group under the name of NAS4Free.  The platform can be run on hardware of your choosing and is 
distributed as free software under the terms of the Simplified BSD license.

Pros: NAS4Free acts more like a traditional turn-key NAS.  It’s good at displaying system information 
to keep things clear, it will run happily as a NAS forever, it can join a Windows Domain with no fuss.  
It is also free.
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Cons: It lacks the advanced features of FreeNAS with little to no add-in support or support for vol-
ume snapshots.  It is a very effective but much simpler NAS replacement.

 
The NAS4Free user interface.

This brings us neatly onto the next section.

FreeNAS

The FreeNAS project started in 2005 as a branch of the Unix-like FreeBSD operating system, with 
support for ZFS.  Now that probably wasn’t the most helpful sentence, so I’ll explain further: Free-
NAS is a modification of an existing operating system called FreeBSD, with a web interface built-in 
to allow configuration and management from a web browser.  This is just like any other NAS you’d 
buy in a shop – they don’t have a monitor, keyboard or mouse, so you configure them via a web 
browser and tell them what to do.

What about the ZFS part?  ZFS is an open-source file system and logical volume manager developed 
originally by Sun Microsystems.  It focuses on storing large amounts of data and includes a number 
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of enhanced features - like managing data corruption, snapshots and compression.  It can create 
storage spaces from multiple drives and its focus is on maintaining data integrity - just the thing for 
a file server.  

Through the use of hierarchical cryptographic hashes ZFS can ‘tell’ if data changes when it shouldn’t, 
and then go on to ‘heal’ the incorrect data.  It is a robust, clever file system and was specifically 
developed to correct shortcomings in file systems that came before it as well as address inherent 
integrity problems with hardware RAID cards.

FreeNAS is an operating system you can run on a computer that makes it behave like a NAS.  You get 
the benefit of an advanced file system to maintain data integrity and the flexibility to run lots of 
plugins to add functionality.

 
The FreeNAS operating system.

OK, I know what you’re thinking. “Hey Cameron, that all sounds great, but there’s got to be a down-
side, right?” It’s true - like all of the home server platforms I’ve mentioned, there are both pros and 
cons to consider. 

FreeNAS really excels in a home or small office situation where there is someone on hand who 
wants to (and has the time to) setup and tinker with the platform to get it working.  It’s not particu-
larly complicated but neither is it turn-key like a more expensive, off-the-shelf NAS.  If you just want 
to plug your home server in, turn it on and get going, it might be worth looking elsewhere.
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FreeNAS is a jack of all trades.  If you want to store files only (no plugins) and you aren’t interested 
in more advanced features like data snapshots, file history, or backing up to remote locations, then 
you may be better off looking at NAS4free, or even a simple Windows shared folder.  If you also 
want the NAS to join a domain then I definitely encourage you to check out NAS4free as its domain 
join process is much smoother, or just use a Windows computer.  So why is NAS4free not the focus 
of this book?  It does a couple of things and does them quite well, but it’s missing a lot of function-
ality you’d normally expect with a NAS, so FreeNAS still rules the roost when it comes to flexibili-
ty.

FreeNAS is not Ubuntu or ‘one of those Linux-es I’ve heard so much about’.  As I said above, Free-
NAS is a subset of FreeBSD.  Other flavours of Unix can be made into file servers, such as Ubuntu or 
CentOS and while they share some common ground, they are all different.  Think of them like the 
English, French and Spanish languages: similar in some ways but quite different in others.  Don’t 
assume that FreeNAS is the same as any of these solutions.

In its current incarnation, FreeNAS isn’t quite as polished as turn-key solutions.  Having used the 
software for some time now, I can tell you that parts of the platform that are clunky, there are parts 
that don’t work the way you might expect - but it is a serious storage solution undergoing active de-
velopment.  The ZFS file system should not be underestimated.  With a bit of effort and willingness 
on your part to give it a go and get things wrong from time to time (hey, we all do!), you’ll find that 
FreeNAS holds an enormous amount of potential.

“OK, so sell FreeNAS to me, why should I try it?”, I hear you ask.

If you want to experiment with a free operating system that gives you the ability to create your own 
NAS using your own hardware, I recommend trying FreeNAS.

FreeNAS can store files, act as a backup location for your computers and supports Windows, UNIX, 
and Apple’s OS X.  The ZFS file system is flexible, features high data integrity, allows snapshots for 
retrieving previous versions of files, and can be encrypted, so it’s super-secure.

FreeNAS plugins can share media, add extra backup functions, host Minecraft servers, download 
torrents and Usenet files, and a whole lot more.

Whether your needs are modest or whether you want to run every plugin there is, there’s no reason 
to wait.  Get yourself a spare machine and give FreeNAS a go today!
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“The requirements for FreeNAS follow a simple mantra: the more 
you have, the more it can do.  But how do you know what you want 
to do if you haven’t had a chance to experiment?”

Re-purposing Existing Hardware

In my opinion, the best way to start is by finding an old machine and re-purposing it into a FreeNAS 
machine.  There’s simply no need to build a custom machine until you get to grips with the FreeNAS 
platform and decide whether it’s right for you.

You might not have much choice when it comes to recycled hardware, but the hardware needs to 
meet the following requirements:

• A 64-bit processor

• 8GB of RAM (or the ability to upgrade to 8GB)

• Able to have at least two SATA hard drives installed

• Wired Ethernet connection (no wireless support)

• Ability to boot from USB and an 8GB or larger USB flash drive.

Note: While FreeNAS does have legacy a 32-bit version, the performance is decreased by the inabil-
ity to address more than 4GB of RAM and none of the plugins are available for this version of the 
platform.  I don’t recommend FreeNAS 32-bit.

If you don’t have a spare machine, see if anyone you know has one lying around.  Other places to 
check are ex-government sales, e-waste recycling centers and any local computer shops.  All three 
of these places are likely to have old computers perfectly capable of running FreeNAS (but fairly 
useless for daily office work) lying around waiting to go to silicon heaven.

From a processor point of view, you’re looking for is something newer than an Intel Pentium 4 CPU.  

Chapter 2:  
FreeNAS Hardware Requirements
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