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Desktop environments

The desktop environment (also sometimes called a desktop manager) concept is one of
the more challenging parts of Linux to understand. Most users are familiar with
Windows and OS X. Those operating systems only have one desktop interface. The
user can tweak those desktops to a certain extent, but essentially you’re stuck with
whatever Apple or Microsoft has decided to do. Menus are always going to be in
certain places and key combinations are going to be tied to specific tasks and programs. The user doesn’t have a say in the design of their work environment, nor
can they change it very much. And for the most part, users of these systems are conditioned to accept this limitation. This is often why you see people who haven’t
updated their systems in years—they like the existing interface and don’t want to
move onto something different. This could be the reason Windows XP managed to
survive for 12 years (and why it’s still seen out in the wild).
This freedom and flexibility to choose the interface is especially important to
serious desktop users, who spend a fair amount of time in front of computers,
doing serious work, from writing, to research, to communicating. Users of OS X
and Windows have probably noticed those interfaces becoming more tablet-like,
with icons and touch screens and apps. These are wonderful tools for users who are
on tablets or phones, or for users who are using a laptop or desktop to consume
content. But for those of us doing more than consuming content, these interfaces
can feel overly simple and frustrating. Lots of Linux desktop environments, when
mastered, will allow you to work more efficiently than is possible on a generic Windows or OS X interface. There is a learning curve with these desktops, but many
find that the initial time investment at the beginning yields considerable productivity down the road.
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Also, because many of us spend so much time in front of our computers, we want a
certain degree of customizability, because our personal relationship with our computer becomes almost intimate. Just as most of us customize our offices or work space,
whether with photos or furniture or paper placement, we also want the ability to create a computing environment that reflects our personal work style, from our menu
locations to how programs are launched and displayed.
This chapter will explore GNOME, KDE, and Xfce, three of the most popular desktop environments. It will also discuss Unity, Ubuntu’s default desktop environment
(not to be confused with the Unity gaming engine, which is used to make video
games; the two projects are unrelated). There are many other desktop environments,
but those four are enough to get you started.

5.1

Desktop environments
The desktop environment is the look and feel of the GUI of an operating system. It has
no equivalent in the worlds of OS X and Windows, since those operating systems have
just one desktop environment each. It’s fair to say that different versions of OS X and
Windows might have different looks and different interfaces, but there’s no way to get
the Windows 7 interface on Windows 10.
As mentioned earlier, Linux is a kernel. It controls the operating system but the
desktop environment is the look and feel of your system. In addition to smaller things
like where the date and time are located on the interface, it controls things like how
windows are presented. Other desktop environment elements include:
■

■
■

How windows are closed. Is the close button on the top right? Or the top left? The
desktop environment determines that.
Navigation elements. Is there a dock? A taskbar? Where are they located?
How you move between applications. What happens when you use Alt-Tab? Is it animated? Are there flat images?

Designers make choices about how they want the desktop environment to look and
feel. The desktop environment is your experience on your computer. In the case of
Windows and OS X, there is just the one desktop environment. Linux does not have
this limitation.
No only do Linux interfaces tend to be more customizable, but users can even
choose different desktop paradigms. For example, GNOME and Unity, which we’ll discuss in a few minutes, don’t rely on traditional navigation menus. Instead, they use
launchers, which allow the user to type the name of the program they wish to launch.
For many users, this is a new desktop model. With Linux, you can toggle between interfaces when you log in to your computer, meaning if you can’t choose between two desktops, you can alternate between them, without having to reinstall software or copy files
between two parts of your computer. Instead, it’s simply a matter of logging out of one
desktop environment and logging into a different one (see figure 5.1).
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Figure 5.1 You can choose your
desktop manager when you first log
in to your computer.

Most distributions support multiple desktop environments so if you don’t like the
default, you can install a new one. For example, Debian gives users a choice of desktop environments upon installation, whereas Ubuntu installs Unity by default. If you
want to install Ubuntu with a desktop environment other than Unity, you need to
either choose a different flavor, like Xubuntu, which comes with the Xfce desktop
environment, or install a new desktop environment from the software repositories.
We’ll cover installing a new desktop environment in chapter 7.
All Linux programs are usable with all Linux desktops, so you never have to worry
about a program not working with a certain desktop environment. It’s not like how
Windows programs don’t run within OS X. Your favorite program in Unity will be right
there for you in Xfce. Different desktop environments have different default software
choices, but with Linux, the end-user can always change those defaults, so they’re
really more recommendations than orders.
Now, we’re going to talk about some specific desktop environments that are available for Linux.

5.2

GNOME
GNOME is a popular desktop environment, serving as the default for many distributions. The current version is known as GNOME 3, which distinguishes it from GNOME
2, which looked and operated very much like Windows XP.

5.2.1

Interface
GNOME 3 has a more contemporary look, using a launcher concept to open programs
and file. Rather than using a menu to open a program, you type what you want to
open in a launcher area, just like we do with Unity, which is what we’ve been using
with Ubuntu. Conceptually, the GNOME interface will remind some of the OS X Spotlight utility or the Windows Start menu search, both of which can be used to find and
launch files and applications. It will also probably remind you of Unity.

GNOME
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GNOME does not rely on menus the way you might be used to. For instance, with
Windows, most users interact with the interface by using the bottom left-hand dock to
navigate to the file they wish to open or the program they wish to launch (so much so,
that the beloved Start menu was made more prominent in Windows 10). GNOME has a
menu concept but mostly you’re expected to open a launcher and type whatever it is
you’re looking for, or to choose an icon from the menu on the left, as seen in figure
5.2. You can also launch the menu with the Windows key, without having to click anything (the Windows key is also referred to as the Meta key or the Super key). Some users
find this launcher wildly convenient, as programs and files can easily be opened without fingers needing to come off of the keyboard. But some users find it tremendously
frustrating, preferring to navigate menus to find and launch files.

Figure 5.2 The GNOME launcher area is sparse. You type what you’re looking for and the desktop
environment finds it for you.

GNOME, like most Linux desktop environments and OS X, has a multiple desktop con-

cept, where users can have different programs open in different desktops, almost as if
they’re working on multiple machines, but within the confines of a single monitor.
This kind of functionality is especially suited to desktop work, which often has users
toggling between graphical programs. Some use Alt-Tab to toggle between windows
and programs, but for users trying to keep things separate, multiple desktops allow a
word processor to be open in one desktop and a web browser and PDF reader to be
open in another, with the user toggling between desktops instead of programs. This
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workflow allows some programs to display full-screen in one workspace and a group of
programs to share the same window in another.
Many computer users make considerable use of their desktop, using it to hold files
and icons. GNOME has a desktop file path but the desktop itself doesn’t display files by
default. Some users find this confusing. Others appreciate the clean look it gives their
computer. Files saved on the desktop are always available through the file manager,
but users accustomed to navigating to their desktop to open files and folders might
need to tweak this particular default by installing GNOME Tweak Tool, a program that
lets you easily change certain GNOME settings from a GUI.

5.2.2

Customizing
GNOME is also interesting in that, despite this chapter’s introductory statements, it’s

not very configurable on its own. However, there are many extensions that can customize the GNOME interface. Interestingly, these are accessed via a web browser,
rather than a settings menu as many might expect. The list of extensions available is at
https://extensions.gnome.org/. Users find the extension they want and activate it
from the browser and the change is made within GNOME (see figure 5.3). This allows
you to customize everything, like adding a more traditional menu to launch applications, or changing GNOME’s default Alt-Tab behavior, which doesn’t cycle between
windows the same way most other operating systems and desktop environments do.
The extensions are sorted by popularity, letting new GNOME users get a sense of what
can be done to tweak the interface.

Figure 5.3 GNOME extensions are handled through a web browser and not through a control
panel, as in most other desktop environments.

KDE

5.2.3
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Software
While GNOME is a desktop environment, the developers behind the project are also
developing software to go along with the desktop. These projects include gedit, the
text editor; Epiphany, the web browser; and Notes, a note-writing application. These
programs work across desktop environments but are designed to integrate with the
GNOME look and feel.
GNOME feels different than a traditional desktop, but once you adapt to the concept behind it—that you’re not searching through menus so much as you’re summoning programs and files—you might find it hard to go back to a more traditional
desktop.

5.3

KDE
KDE, originally short for the K Desktop Environment, is the other popular Linux desktop environment. Technically, the desktop is KDE Plasma, with KDE the larger project
that creates applications in addition to Plasma. But colloquially, most people refer to
KDE Plasma as KDE.

5.3.1

Interface
KDE uses traditional menus but also has a launcher. The interface should feel fairly
familiar to most users. What makes KDE notable, and popular, is that just about every
part of it can be customized, so it can look however you want it to.
Because KDE is a bit complicated, the distribution you choose is more significant
than with other desktop environments. The better pre-configured KDE is, the easier it
is to work with—especially for a newer user. OpenSUSE, for example, is known as a
KDE-friendly distribution. Netrunner is also considered to be a strong KDE implementation. Ubuntu has a version using the KDE desktop called Kubuntu. Linux Mint also
has a KDE version.
Beginning with a more curated version of KDE, with pre-configured options and
functionality, will allow a new user to get a sense of what is possible with it, which
makes things easier for new users. Working with a stock KDE environment, as one
might in something like Arch, can be challenging for even experienced KDE users,
since users don’t have a strong sense of everything that is possible with the desktop
environment.

5.3.2

Customizing
Power desktop users would probably be most interested in KDE’s Activities functionality, which allows you to configure different desktops for different kinds of tasks. So you
might have a writing activity that includes desktop shortcuts to a word processor and a
citation manager. There might also be a research activity with shortcuts to a web
browser and a PDF reader. Someone working with data might have a data activity that
has an open data folder and a shortcut to the R statistical tool.
Activities are like virtual desktops, but with software and folders pre-selected based
on how the desktop is used. For most users, especially less technical ones, who

48

CHAPTER 5

Desktop environments

probably spend most of their computer time in a web browser, and perhaps, in an
email client, the concept seems to be overkill. But for anyone looking to really tweak
their desktop experience, especially if their desktop work is complicated, activities
have major potential.
Let’s say I want to set up an activity for writing. The activity will give me a desktop
with my writing folder open and a shortcut to my word processor.
1

2

First, I’ll click New Activity in the top-right corner, and then I’ll click Activities
(see figure 5.4).
Then, click on the wrench to name the activity (see figure 5.5).

Figure 5.4

KDE allows you to set up your desktop in different ways for different types of work.

Figure 5.5

Give your activity a meaningful name so you can easily find it.

KDE
3
4

5
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Finally, set up your desktop. Figure 5.6 shows my KDE writing activity.
To switch to another activity, click on the top-right corner again and click Activities again (see figure 5.7).
Finally, click on the new activity you wish to launch (see figure 5.8).

You’ll now see a new desktop, configured for your new task (see figure 5.9).

Figure 5.6

This activity has a folder open and a shortcut to a word processor.

Figure 5.7

Click on your activity name to return to the Activities menu.
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Figure 5.8 Group programs and folders together as Activities and then move between activities rather
than opening and closing programs.

Figure 5.9
shortcuts.

Switching to a new activity gives you a whole new desktop with different folders and

Most Linux desktop projects undergo major redesigns at some point. KDE has had
some serious overhauls over its lifetime and not all users have appreciated the new
direction. (I’m not sure there’s ever been a desktop environment redesign that’s been
universally loved by all users.) Luckily for those unhappy KDE users, there are projects
designed to capture earlier versions of KDE. KDE is currently at version 5 but the

KDE
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Trinity Desktop is based upon KDE 3. Most new Linux users probably would not be
interested in Trinity, but it serves as a reminder that Linux desktops never truly disappear. Instead they often live on in the form of smaller, niche projects.

5.3.3

Software
As mentioned previously, Linux applications run across all desktop environments. But
KDE has its own set of applications, which tend to start with the letter K. So Kate is the
default KDE text editor and KRunner is the default KDE application launcher. KDE
even has its own web browser, called Konqueror (see figure 5.10). This is not to say
any of those programs won’t successfully work for GNOME. It just means KDE has its
own software ecosystems.

Figure 5.10

KDE has its own web browser called Konqueror.

KDE, more than any of the desktops discussed in this chapter, simply clicks for some
people and not for others. Some users, even new ones, try KDE and instantly become
enamored of all of the configuration options and are happy to spend time and energy
getting their desktop just right. Others find the process frustrating, wishing that so
many decisions were not left up to the user. It is sort of the flip side of GNOME, which
is customizable, but not in an obvious way. KDE is, perhaps to some, overly
customizable. But for users who want to have a very personal, focused desktop experience, there is perhaps no better desktop environment.
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Unity
Unity is specific to Ubuntu, serving as that distribution’s default desktop environment.
It is based upon GNOME 3 and in truth, looks and behaves remarkably similar. When
Unity was first launched, it was a little buggy, as early software often is. Many in the
Linux community resented Canonical, the company behind Ubuntu, for not working
with GNOME directly, as Ubuntu previously had with other releases. However, Unity
has steadily improved over time, although there is still some resentment in the Linux
community.
Unity is most closely associated with Ubuntu but some distributions have ways to
install it. Arch Linux, for instance, has Unity within its repositories.

5.4.1

Interface
The main thing that separates Unity from GNOME is the Lens/Scope concept. Lenses
are similar to the GNOME application launcher, but can be restricted to search certain
kinds of content, from music, to Google Books, to the web, to shopping sites, to text.
Lenses are ways to restrict your search within the Unity dashboard area, or Dash, in
the parlance of Unity. The scopes are the content being searched by the lens. This kind
of functionality has implications for focused users, who might wish to search files and
collections without necessarily navigating into folders or to web sites.
You can see what scopes and lenses are available by using the Filter Results button
on the Unity Dash (see figure 5.11). This lets you choose sources to search when you

Figure 5.11 The Dash area lets you choose what exactly you’re searching from it. You can go beyond files on your
local machine.

Xfce
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type something into the Dash. For instance, you can use it to search eBay without having to visit eBay.

5.4.2

Customizing
The Unity interface is not very configurable. This has to to do with Canonical wanting
to have a consistent user experience across devices, so that Unity looks the same on
phones, desktops, and tablets. This is not an issue if you like the Unity interface but
does present a challenge to users who only like certain aspects of it. However, Unity,
which began in 2010, has slowly but consistently improved over the years. Many of the
users who take exception to Unity were early adopters who used the desktop environment while it was still being defined and developed. And there have been some speed
bumps, most notably a Unity setting that automatically opted users into Amazon
results being shown in their Dash search results. However, that setting has since been
changed to an opt-in.
It is also worth mentioning that there is a Unity Tweak Tool which provides a graphical front-end to make changes to certain aspects of Unity. The Tweak Tool is not
installed by default but is available within the Ubuntu repositories. We’ll discuss how
to install something like this in chapter 7.

5.4.3

Software
Unlike GNOME and KDE, there is no software associated with Unity, although it tends
to use GNOME default software for its own defaults. Most people use Unity because it’s
the default for Ubuntu but it actually is a strong desktop option. It’s very similar to
GNOME, separated mostly by the Lens/Scope concept. If you’re using Ubuntu already,
it’s worth spending some time with Unity.

5.5

Xfce
Xfce might be considered the Rodney Dangerfield of desktop environments in that it
gets little respect. It occupies an interesting place within Linux desktop environments.

5.5.1

Interface
Xfce is more lightweight than KDE, GNOME, and Unity in terms of system resource
consumption. However, at the same time, it is not especially innovative or fully featured. It’s simply a rock solid desktop environment using a familiar computing paradigm of menus to launch programs, although Xfce also allows multiple workspaces, so
you’re not limited by what fits in a single window.
To many, Xfce’s lack of innovation is a feature. You don’t need to learn to use it
because you already know how to use it. There’s a menu you can use to open programs. There’s also a built-in launcher/application finder for those who want an
interface more like GNOME or Unity. It also has a nice dock, or bottom panel with
software icons. This will remind many of OS X and for users who like clicking on icons
to open programs, the Xfce dock is an excellent and visually engaging option (see
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Figure 5.12 Xfce isn’t terribly innovative but it has a lot of nice features, including an OS X-like dock
at the bottom of the screen.

figure 5.12). Using Xfce is straightforward. It won’t challenge you or make you
rethink your workflow, but it will allow just about any user to work quickly and effectively without a lot of tweaking.

5.5.2

Customizing
For those interested in tweaking, Xfce is very customizable. You can choose where
taskbars appear and how programs are grouped. Taskbars can also be customized with
applications that do everything from showing battery power to the weather. Xfce also
makes it easy to create keybindings, so that a certain key combination will open a certain program.
Despite Xfce’s dull-yet-sturdy reputation, it’s a common option across distributions. Linux Mint has an Xfce version, as does Ubuntu (Xubuntu). Debian briefly
used Xfce as its default desktop environment before switching back to GNOME. Most
major distributions have some kind of Xfce implementation and the ones that don’t
will have it in their repositories.

5.5.3

Software
Like Unity, Xfce lacks its own software ecosystem. Because Xfce works well on older
hardware, some distributions will put lighter versions of programs on by default.
For instance, you might see AbiWord as the default word processor rather than the
more system-intensive LibreOffice. Luckily, the default programs don’t matter
much, as you’ll see in the next chapter, which will show you how to install and
remove programs.

Choosing a desktop environment
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Without biasing you, I feel compelled to reveal that I use Xfce for my desktop
environment on my main laptop. It runs well and stays out of my way, which is what I
look for in a desktop environment. It’s not particularly flashy or innovative but it lets
you tweak it just enough to make using it feel like someone designed a desktop just
for you.

5.6

Choosing a desktop environment
So how exactly do you choose a desktop environment? The first thing to remember is
that a desktop environment doesn’t need to be a long-term commitment. As mentioned
in the previous chapter, desktop environments can coexist without requiring files to be
moved. So if a desktop doesn’t work for you, you can easily install another one, either
keeping the previous one or removing it. This will have no impact on work files.
But before even getting to that stage, it might be useful to spend some time with
the desktop that sounds or looks most interesting. If KDE seems intriguing, spend a
few weeks with it, forcing yourself to use it. And as you encounter issues, research
them and see if there’s a way to change them.
The strength and beauty of Linux is that, at its core, it’s changeable. Most users
have been conditioned to accept the limitations of their operating system. Buttons
can’t be moved and behaviors can’t be changed. But with Linux, this is often less of an
issue. So while you probably can’t make every change to a desktop environment—at
least not without some serious programming—you might be able to change a desktop
enough to make it workable for your personal style. Depending upon the desktop,
these changes might be made through a graphical menu, through commands, or
through file editing.
In terms of choosing a desktop, it’s also important to focus on your work process,
rather than on the desktop environment you’re using. Conceptually, this is a huge
switch from Windows and OS X, which require the user to work with the desktop paradigm chosen by the designers of those operating systems. Because of the locked-down
nature of those desktops, the end-user can tweak to a certain extent, but really must
work within specific constraints. Linux desktops often have similar constraints, but
because of the variety of desktop environments, users can usually find something that
conforms more to their personal preferences. So when it comes time to choose a
Linux desktop, experiment with a few and then figure out which aspects are most
appealing.
Hardware might also play a part in your desktop selection. Older hardware might
not handle more sophisticated desktop environments, like KDE or Unity. If you’re
looking to get the most out of an older machine, you might think in terms of a less
resource intensive desktop, like Xfce.
As mentioned previously, software is completely interchangeable across desktop
environments. KDE-associated programs will work in Unity or any other desktop environment. However, if you find yourself using many KDE programs, it might be worth
using KDE, in terms of saving disk space and system resources.
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As desktop interfaces become more reminiscent of mobile ones, the freedom to
choose how a desktop looks and behaves becomes more important for users who are
doing more than checking email on their computer.
Table 5.1 looks at the desktop environments we discussed here and breaks them
down into board topics.
Table 5.1

An overview of desktop environments

Desktop
environment

Interface

Customization

Software ecosystem

Learning curve

GNOME

Launcher

Via third-party tool and
extensions

Own ecosystem

Average

KDE

Launcher and
menus

Built-in

Own ecosystem

Complex

Unity

Launcher

Via third-party tool

Tends to use GNOME
programs

Average

Xfce

Launcher, menu,
and/or dock

Built-in

Tends to use light programs, but lacks own
ecosystem

Simple

Everything changes…?
It’s worth repeating that some desktop environments mentioned in this chapter have
a bit of a learning curve. Even the more simple, straightforward desktops, like Xfce,
will require some work in getting up to speed in terms of features and functionality.
The more time spent learning a desktop environment, the more (presumably) the user
will get out of it, but for the average user, who might not wish to tweak every aspect
of the desktop experience, simple online searching will reveal the answers to certain
customization questions.
As mentioned elsewhere within this book, Linux is a dynamic environment. Software
is always changing and being updated. Desktop environments are no exception—they
sometimes change dramatically. This doesn’t mean that someone running KDE will
one day wake up to a completely new desktop experience. However, someone moving
to a new distribution or new release of a distribution might find KDE has changed since
their previous install.
This is where choice again becomes an important variable. You can choose a desktop
that is more reminiscent of the previous desktop version, or you can find a new environment that does what you need it to, or you might find that the new version of their
desktop environment is just what you needed. This is why understanding your own
workflow is so important with Linux—by knowing what you need, you know if your
desktop is doing what you need it to. So the work you do in understanding desktops
and workflow is not a one-time experience. The information learned from this process
will be helpful throughout your time on Linux, and throughout your time with other operating systems and interfaces.

Lab
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Wrapping up
The desktop environment is an important part of the Linux experience. While the distribution controls things like what software is available, the desktop environment is
how you will interact with your computer.
There is nothing wrong with using the default desktop that ships with whatever
your chosen distribution is. In fact, there’s a certain logic to it, because the default
desktop environment is usually given the most attention within projects. You should
also remember that you are not trapped with the default desktop environment. Even
if you decide to stay with whatever the default is, there are still lots of ideas and tweaks
to be gathered from trying different desktop environments and different implementations of desktop environments. Many times these ideas can be implemented, in some
way, within another desktop.
Serious work requires a serious desktop. The average user might only need a web
browser to do everything they need to, but many of us require much more from our
computers. Linux is a way to create an experience that bends to our will, rather than
us bending to the will of the interface.
GLOSSARY OF TERMS
In this chapter I explained:
Desktop environment—The look and feel of the GUI of an operating system

5.8

Lab
Now, you’re going to try another desktop environment, either as a live image or as a
second virtual machine on your computer. Don’t install these over your existing Ubuntu
installation! We’re going to keep working with Ubuntu for the rest of the book.
Think about this chapter and which desktop environment, other than Unity,
sounds interesting.
■
■

■

■

Which one do you want to try?
If you’re interested in Xfce, download and install Xubuntu (http://
xubuntu.org/).
If you’re interested in KDE, download and install Kubuntu (http://
www.kubuntu.org/).
If you’re interested in GNOME, download and install Ubuntu GNOME (http://
ubuntugnome.org/)—see the sidebar.

Install the other desktop environment either virtually or as a live image (the process
will be just like chapter 3) and use it for 10 minutes.
■
■
■
■
■

How do you close windows?
How do you launch programs?
Can you save files to the desktop?
How does it compare to Unity?
How does it compare to your current operating system?
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Installing GNOME virtually
If you’re having trouble installing GNOME virtually, you might need to disable 3D
acceleration. To do that:
1
2
3
4

Right click on your virtual machine and click Settings.
Click on Display.
Uncheck Enable 3D Acceleration.
Click OK and try the installation again.

If you’re having trouble getting GNOME to run in your virtual machine, try
disabling the 3D acceleration.

