
X11, X12, What next… 

And its companion: the ROOT GUI 



X Architecture 

1. The kernel gets an event from an input 
device and sends it to X. 

2. The X server determines which window 
the event affects and sends it to the clients 
that have selected for the event in 
question on that window.  

3. The client looks at the event and decides 
what to do. 

4. When the X server receives the rendering 
request, it sends it to the driver to let it 
program the hardware to do the rendering. 

5. The damage event tells the compositor 
that something changed in the window 
and that it has to recomposite the part of 
the screen where that window is visible. 

6. The X server receives the rendering 
requests from the compositor and either 
copies the compositor back buffer to the 
front buffer or does a pageflip. 

Taken from the Wayland web site (http://wayland.freedesktop.org/architecture.html) 



X12 

• X11 was defined in the middle of the 1980's. Since then, computers have changed almost 
beyond recognition; the simple framebuffer model used by computers at the time has been 
replaced programmable graphics hardware that is both complex and powerful. Not only has 
graphics hardware changed, but the basic processing model has and continues to change; 
parallelism in core system design is becoming the norm, rather than a special case for 'large' 
systems. 

 

• And that's just talking about desktop systems; now there are smart phones, netbooks, 
tablets, and probably will shortly be other device types that this author can't imagine (else I'd 
be working on them...). 

 

• In short, X11 was designed for a different era of computing. 

 

• This is not to say that there's an X12 project. There isn't. But if one day there is... 

 

• …You can read the full story at http://www.x.org/wiki/Development/X12/ 

From http://www.x.org/wiki/Development/X12/ 



Wayland 

1. The kernel gets an event and sends it to 
the compositor. This is similar to the X 
case. 

2. The compositor looks through its 
scenegraph to determine which window 
should receive the event.  

3. As in the X case, when the client 
receives the event, it updates the UI in 
response. 

4. The compositor collects damage 
requests from its clients and then 
recomposites the screen. 
 

XWayland was written to enable running X11 
applications through an X server, optionally 
rootless, running as a Wayland client. This is 
similar to the way X applications run in OS X’s 
native graphics environment 

Wayland architecture 

Taken from Wikipedia and the Wayland web site (http://wayland.freedesktop.org/architecture.html) 



Wayland 
Wayland compositors 
Display servers that implement the Wayland 
display server protocol are also called Wayland 
compositors because they additionally perform 
the task of a compositing window manager. 
• Weston – the reference implementation of a 

Wayland compositor; Weston implements 
client-side decoration 

• Lipstick – mobile user experience (UX) 
framework which implements Wayland 
compositor. It is used in Sailfish OS and 
Nemo Mobile. 

• Enlightenment 0.19 (E19) is expected to have 
full Wayland support. 

• KWin had incomplete Wayland support in 
April 2013. 

• Mutter maintains a separate branch for the 
integration of Wayland for GNOME 3.9 (in 
September 2013). 

• Clayland is a simple example Wayland 
compositor using Clutter. 

Wayland uses direct rendering over EGL 

From Wikipedia (http://en.wikipedia.org/wiki/Wayland_(display_server_protocol)) 



Wayland: Planned adoption 

• Enlightenment: The Enlightenment project declared full support for Wayland with their 
Enlightenment Foundation Libraries and window manager. 

• Fedora: Fedora ships Wayland since release 17. Fedora developer Matthias Clasen released a 
tentative roadmap in March 2013, targeting to use Wayland as default by Fedora 21. Fedora 20 
ships with a technology preview of a Wayland-enabled Gnome 3.10 session. 

• GNOME: In March 2013 GNOME developers announced plans for a complete Wayland port within a 
year. GNOME 3.10 includes initial support that "will enable the project to fully adopt the next 
generation display and input technology in the future". The current roadmap targets GNOME 3.12 
as the first version to be fully ported to Wayland. 

• KWin, the KDE's window manager, added support for OpenGL ES output in version 4.7. In January 
2013 KWin’s main developer Martin Grässlin started working for Blue Systems with one of the goals 
being a complete Wayland port. Experimental Wayland support is now working in current KWin 
4.11. 

• KDE’s Calligra Suite already has an unofficial but working port to Wayland. 
• Mate desktop: Wayland support is on Mate’s roadmap. The targeted Mate version is 1.10. 
• Raspberry Pi: The Raspberry Pi Foundation are working in collaboration with Collabora to improve 

performance and memory consumption, but do not expect to be able to replace X11 as the default 
display server until later in 2013. 

• Intelligent Input Bus is working on Wayland support, it could be ready for Fedora 22 

From Wikipedia (http://en.wikipedia.org/wiki/Wayland_(display_server_protocol)) 



Mir 

Mir is a computer display server for Linux in development by 
Canonical Ltd. It is planned to replace the currently used X 
Window System for Ubuntu. 

 

Mir, like Wayland, is built on EGL and uses some of the 
infrastructure originally developed for Wayland such as Mesa’s 
EGL implementation and Jolla’s libhybris. The compatibility layer 
for X, XMir, is based on XWayland. 

From Wikipedia (http://en.wikipedia.org/wiki/Mir_(software)) 



Mir: Adoption 

As of May 2014 the only announced desktop environment with native support for Mir is Canonical's 
Unity 8. No other Linux distribution has announced plans to adopt Mir as default display manager. 
 
On 23 July 2013, Compiz developer Sam Spilsbury announced a proof-of-concept port of XBMC to Mir, 
based on the previous proof-of-concept port of XBMC to Wayland. On the same day Canonical 
developer Oliver Ries confirmed that "this is the first native Mir client out in the wild". 
 
Among Ubuntu derivatives using a non-Unity environment, Xubuntu developers announced in early 
August 2013 that they would evaluate running Xfce via XMir, but three weeks later decided to refrain 
from adopting it. 
 
Ubuntu: 
• In June 2013 Canonical's publicly announced milestones for Mir development were to ship Unity 7 

with XMir by default and a pure X11 fallback mode with Ubuntu 13.10, remove the X11 fallback 
with Ubuntu 14.04 LTS, and Unity 8 running natively on Mir by Ubuntu 14.10. 

• Later, on 1 October 2013, Canonical announced a postponement of their Mir plans for desktop use 
and not use XMir as default in Ubuntu 13.10. Ubuntu Touch, however is targeted to ship with Mir 
and a smartphone version of Unity 8. 

• In March 2014 Mark Shuttleworth confirmed that Mir development had been delayed and that it 
was now forecast to be default for desktop use in Ubuntu 16.04 LTS, expected to be released in 
April 2016. 

From Wikipedia (http://en.wikipedia.org/wiki/Mir_(software)) 



ROOT GUI 

• X11 Will (sooner or later) disappear, and a compatibility layer 
will probably stay for a while, but be prepared for the change 

• Adding another incarnation of TVirtualX to support yet 
another backend could be a solution, but using which 
architecture/technology? 

• A complete rewrite of the GUI, without having a “X11 like” 
approach would be nice, but the cross-platform layer is still an 
issue: implementing the platform-dependent layers would be 
a killer 

• Possible solution: Use existing GUI toolkit 

Full list available at http://en.wikipedia.org/wiki/List_of_widget_toolkits 



GUI Toolkits 

 Many cross-platform C++ GUI toolkits already exist: 

• Qt 

• GTK+ 

• FLTK 

• Fox (based on Xclass 95, like ROOT) 

• TnFOX 

• wxWidgets (WxWindows license) 

• CEGUI (MIT license) 

• Juce (GPL, commercial) 

Full list available at http://en.wikipedia.org/wiki/List_of_widget_toolkits 





GUI Toolkits 

 The selection will be based on (not ordered list) 

• License 

• Portability 

• Size/complexity 

• Integration with ROOT 

• Stability/reliability 

• Feature set 

• … 



HTML/CSS/JavaScript GUI 

 Interesting idea (thanks Axel): Now that we have a 
http server, why not having a local & remote 
html/css/JavaScript GUI? Then one could 

• Have a remote ROOT session running, with its GUI, in a 
web browser 

• Have the same session, running locally this time, with the 
same GUI 

• We could even have a command line (interactive ROOT 
session) in a web browser… 


