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k4CEDViewer is a Gaudi-based event display for 
Key4HEP. It reads physics events and detector 

geometry, translates that data into drawing 
commands. A singleton orchestrates the CED calls. 



CED (C Event Display) is both: 

a client library that processes drawing primitives,

and a server binary that receives those primitives 
over TCP and renders then with GLUT (OpenGL).
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K4CEDVIEWER / CED

Implemented a feature to visualize vertices. The 
main things is that there is not a clear way to 
distinguish between different edm4hep types, as 
most of them only get rendered as hits.



Each type is assigned a layer which helps with the 
problem of not knowing what is what exactly, and 
coloring is done by collection. The visualization is 
solid as the level of detail is quite good.



From a technical perspective: detector geometries 
have to be retrieved and linked; the project has to 
be reloaded for every root file, (there are conflicts if 
one of the column names is not present). 



A script could be built to generate a python script 
based on what is present in the root file.
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K4CEDVIEWER / CED

But mainly there’s some technical debt in the CED 
repository that's built up over the years, the 
codebase is outdated and monolithic in places. 
Which makes it hard to debug or add new features. 



Solely focusing on the outdated part: “the original 
GLUT library seems to have been abandoned with 
the most recent version (3.7) dating back to August 
1998” (freeglut, 2026). 



Moreover, the traditional windowing system on 
Linux/Unix is called Xorg/X11. Over the past few 
years there is ongoing effort to replace it with 
modern alternative called Wayland. 



The main actively maintained libraries are freeglut 
and GLFW.

CED (glced)

TCP Socket

k4GaudiCED

(compiles code from CED!)

k4CEDViewer
Gaudi consumers 
(draw algorithms)

Python script

Event data

in Root Detector geometry


in XML
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https://github.com/freeglut/freeglut
https://github.com/glfw/glfw


K4CEDVIEWER / CED

freeeglut

Drop-in replacement for GLUT

Legacy/GLUT compatible

Delegates the main loop

Callback model

Limited multi-window support



GLFW

Built for OpenGL/Vulkan


More modern 

Loop control not delegated

Input via both polling and callbacks

Full multi-window and multi-monitor support

Larger community



Other libraries: allegro5, Simple DirectMedia Layer 
(SDL), Simple and Fast Multimedia Library (SFML).

Retrieved from https://trends.google.com/trends/explore?date=today%205-
y&q=%2Fm%2F0f4j_4,%2Fm%2F0r8pyx4,%2Fm%2F07786,%2Fm%2F03wbtf0&hl=en-us


5

http://www.glfw.org/
https://github.com/liballeg/allegro5
http://github.com/libsdl-org/SDL
http://github.com/libsdl-org/SDL
https://github.com/SFML/SFML
https://trends.google.com/trends/explore?date=today%205-y&q=%2Fm%2F0f4j_4,%2Fm%2F0r8pyx4,%2Fm%2F07786,%2Fm%2F03wbtf0&hl=en-us

https://trends.google.com/trends/explore?date=today%205-y&q=%2Fm%2F0f4j_4,%2Fm%2F0r8pyx4,%2Fm%2F07786,%2Fm%2F03wbtf0&hl=en-us



K4CEDVIEWER / CED

Replacing GLUT with freeglut (minimal impact)

Replacing GLUT with GLFW (refactor needed). 
This would make the code easier to maintain and 
add new features.



Maybe both approaches can be done: replacing 
GLUT with freeglut and keep the current code as 
legacy, while creating a fork of CED to replace 
GLUT with GLFW for a modern approach. 



Could k4cedviewer integrate CED, could the 
connection process be avoided?
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Converting Root to glTF
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root2glTF

Detector geometries are in XML format, they have 
to be converted to glTF, in order to be rendered by 
the Phoenix framework.

glTF format

Option 2: root2gltf 
runs in the server 
(local computer)

XML format

Option 1: root_cern-
To_gltf-Exporter runs 
in the browser The goal is to unify the code in 

these two projects as an NPM 
package so that the functionality 
is accessible. And can be used in 
conjunction with other tools (i.e. 
dd4hep2root). 


dd4hep2root

Root format
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https://github.com/kjvbrt/root2gltf
https://github.com/HSF/root_cern-To_gltf-Exporter
https://github.com/HSF/root_cern-To_gltf-Exporter

