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INTRODUCTION

▸ Phoenix is an experiment agnostic event display, and 
owned by the HSF visualisation group: 

▸ Github  

▸ https://github.com/HSF/phoenix 

▸ Demo: 

▸ http://hepsoftwarefoundation.org/phoenix/ 

▸ Caveat: Feel free to try it, but (on macos) I find Firefox gives a better performance than 
Safari, so recommend this 

▸ Runs ~entirely in the browser, so no powerful servers 
needed 

▸ Uses three.js and angular, nodeJS, NPM (+ other libraries) 

▸ Currently has support for LHCb, ATLAS and TrackML 
geometry and event data
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https://github.com/HSF/phoenix
http://hepsoftwarefoundation.org/phoenix/
https://threejs.org
https://angular.io


SHORT HISTORY

▸ It wasn’t always called Phoenix! 

▸ 2015 : first import to repository of 
‘jseventdisplay’ 

▸ 2016 : simple visualisation for TADA 

▸ 2016 : new version 
(‘webeventdisplay)  to show 
‘procedurally generated geometries’ 

▸ i.e. can use very simple JS to show 
a test detector

3+ TADA:  
Fast search for new physics 
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Ø  Many channels sensitive to broad spectrum of new physics are implemented 
in TADA, grouped by: 

•  SM, top, Higgs, exotics and SUSY searches 
Ø  Distributions, as invariant mass of ee and di-jet events, are displayed on 

the TADA webpage  
Ø  TADA provides as well a built-in event viewer to inspect interesting events 
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G. Sabato, M. Elsing, C. Gumpert, S. Kamioka, E. Moyse, A. Nairz, T. Eifert        ATLAS Fast Physics Monitoring: TADA                              CHEP 2016 

CHEP presentation 2016

  var parameters = { ModuleName: "Module 2", Xdim:10., 
Ydim:1. , Zdim:45, NumPhiEl:64, NumZEl:10, Radius:75, 
MinZ:-250, MaxZ:250, TiltAngle:0.3, PhiOffset:0.0, 
Colour:0x00ff00, EdgeColour:0x449458  }; 
  
window.EventDisplay.buildGeometryFromParameters(parameters)
;

https://bitbucket.org/edward_moyse/jseventdisplay/commits/all
https://indico.cern.ch/event/505613/contributions/2227969/


SHORT HISTORY

▸ 2016 Shown in two talks at 
Connecting The Dots
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Example: GenericDetectorPlugin

24/02/2016 J.Hrdinka, A.Salzburger, C.Gumpert - Overview of the ATS project and its use for FCC - Connecting the Dots 2016 15
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18the frank reason why we haven’t released

WebEventDisplay by Edward Moyse

https://indico.hephy.oeaw.ac.at/event/86/session/5/contribution/36

https://indico.hephy.oeaw.ac.at/event/86/session/5/contribution/37

https://indico.hephy.oeaw.ac.at/event/86/
https://indico.hephy.oeaw.ac.at/event/86/session/5/contribution/36
https://indico.hephy.oeaw.ac.at/event/86/session/5/contribution/37


SHORT HISTORY

▸ 2017 - Added JSON dumpers to VP1, and visualised more complex data
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https://indico.hephy.oeaw.ac.at/event/86/session/5/contribution/37


SHORT HISTORY

▸ 2017 HSF visualisation white paper identified the 
desirability of having a common event format, and 
a common tool : renamed to Phoenix and 
imported to GitHub 

▸ https://github.com/HSF/phoenix  

▸ Apache Licence 

▸ 2018 Used for TrackML challenge 

▸ 2019 Accepted for Google Summer of Code  

▸ Student (Emilio) presented Phoenix at “Learning 
to Discover – Advanced pattern Recognition” 

▸ 2020 Accepted again for GSOC! (Fawad Ali)
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https://hepsoftwarefoundation.org/workinggroups/visualization.html
https://github.com/HSF/phoenix
https://summerofcode.withgoogle.com/archive/2019/projects/6207853369491456/
https://indico.cern.ch/event/847626/overview
https://indico.cern.ch/event/847626/overview
https://indico.cern.ch/event/847626/overview


DESIGN

▸ In order to be accessible to many experiments, some key concepts: 

▸ Permissive licence and open source (Apache Licence) 

▸ Use industry standards where possible  

▸ e.g. angular, nodeJS, common formats for geometry 

▸ Simple standard format for Event Data 

▸ Good documentation,  

▸ Don’t make experiment specific assumptions,  

▸ Make Phoenix configurable, extendable and modular
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USE INDUSTRY STANDARDS

▸ Angular 

▸ Probably the largest, most popular framework for dynamic  web pages with many powerful features 

▸ Dynamic loading 

▸ TypeScript (vast improvement over plain JavaScript) 

▸ NodeJS  

▸ Run-time environment for applications written in JavaScript language 

▸ NPM 

▸ Package manager for Node packages, takes care of dependencies etc 

▸ Threejs 

▸ Hugely impressive open source library for 3d in browser. 

▸ 3D formats 

▸ One problem with a common event display is specialised geometry formats (my impression is ATLAS is particularly bad) 

▸ Phoenix currently supports OBJ and glTF (threejs supports LOADS so would be easy to add more if necessary)
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https://github.com/mrdoob/three.js/tree/dev/examples/js/loaders


USE INDUSTRY STANDARDS

▸ We make use of many 
standard features provided 
by Github + co 

▸ Travis CI on each PR 

▸ Coverage tests 

▸ Vulnerability scans
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[link]

[link]

[link]

https://coveralls.io/github/HSF/phoenix?branch=master
https://snyk.io/test/github/emiliocortina/phoenix?targetFile=package.json&tab=issues
https://github.com/HSF/phoenix/pull/32


SIMPLE STANDARD FORMAT FOR EVENT DATA

▸ One initial decision was to, by default, use JSON for event data 

▸ Very easy to manipulate (especially in typescript) and extremely well 
supported format 

▸ Human readable, but more compact than XML e.g. 

▸ Documented here  

▸ However, possible to add “loaders”: 

▸ Can support arbitrary formats
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{ "event number":123, "run number":234, "Tracks" : {"Inner Detector Tracks":[ {"chi2":52.1087, "dof":34, "params": [-0.0150713, 
0.725162, 2.11179, 2.86823, -3.23906e-05], "pos": [] }} 

https://github.com/HSF/phoenix/tree/master/src/app/services/loaders

https://github.com/HSF/phoenix/blob/master/src/assets/docs/users.md
https://github.com/HSF/phoenix/tree/master/src/app/services/loaders


GOOD DOCUMENTATION

▸ Good documentation is very 
important. 

▸ Main README.md explains how to  

▸ install & run phoenix,  

▸ contribute,  

▸ developers guide
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https://github.com/HSF/phoenix/blob/master/README.md


DOCUMENTATION (2)

▸ We now also, thanks to 
Fawad!, have very nice API 
documentation, generated 
using compodoc 

▸ (Temporary) link: 

▸ https://
9inpachi.github.io/
phoenix/docs/api-docs/
classes/
JiveXMLLoader.html
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https://github.com/compodoc/compodoc
https://9inpachi.github.io/phoenix/docs/api-docs/classes/JiveXMLLoader.html
https://9inpachi.github.io/phoenix/docs/api-docs/classes/JiveXMLLoader.html
https://9inpachi.github.io/phoenix/docs/api-docs/classes/JiveXMLLoader.html
https://9inpachi.github.io/phoenix/docs/api-docs/classes/JiveXMLLoader.html
https://9inpachi.github.io/phoenix/docs/api-docs/classes/JiveXMLLoader.html


PHOENIX

MODULAR, EXTENDIBLE, NO EXPERIMENT-SPECIFIC INSTRUCTIONS

▸ Cannot assume that we have symmetric geometry layout like 
ATLAS or CMS 

▸ Must make re-usable core modules, with easy-to-configure 
GUI and functionality 

▸ … and then experiment/detector specific implementations 

▸ Make it easy to “roll-your-own” version 

▸ Must make it possible to read data other than ‘standard’ 
format
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PHOENIX

AN EXAMPLE… LHCB
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(A good example of an non-z-axially-symmetric detector)



IMPLEMENTING LHCB

▸ Work done by Ben Couturier 
(from LHCb)  

▸ PR has 3 commits - 
relatively little work 

▸ Took him ~1 week IIRC
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https://github.com/HSF/phoenix/pull/34


IMPLEMENTING LHCB (2)

▸ Have LHCb section: 

▸ phoenix/src/app/
sections/lhcb 

▸ In there you need 4 files, main 
one that matters is the 
XXX.components.ts 

▸ Here we define:  

▸ The loader 

▸ The configuration 

▸ How to get event data 

▸ Everything else is Core Phoenix
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PHOENIX 17Overlay (zoom on VELO) 

Preset viewsEven with very complex geometry, still get 25 FPS



WALKTHROUGH

▸ Body Level One 

▸ Body Level Two 

▸ Body Level Three 

▸ Body Level Four 

▸ Body Level Five
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▸ This is the homepage! 

▸ Let’s do a very quick walkthrough 
some of this  

▸ Best is for you to try this yourself of 
course, remembering that 
performance is not optimal with 
Safari 

▸ Will start with Playground, which 
is a bit special 

▸ Intended primarily for testing 
new detectors 

▸ Should have CMS here too  

▸ (Work is ~done but needs a 
cleanup)



PHOENIX

PLAYGROUND
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1. CLICKING ON THIS ALLOWS YOU TO LOAD/SAVE 
GEOMETRY, EVENT DATA, ENTIRE SCENE 

2. ONCE LOADED, YOU CAN SCALE AND MOVE 
GEOMETRY, PLUS CHANGE COLOUR ETC 



PHOENIX 20

2. … AND CLICK ON INDIVIDUAL OBJECTS

1. YOU CAN SHOW INFORMATION ABOUT 
COLLECTIONS

MUONS ARE ‘COMPOUND 
OBJECTS’: PHOENIX UNDERSTANDS 
THAT ID TRACKS, CLUSTERS, MUON 

TRACKS CAN BE LINKED



ATLAS 21OVERLAY - CAN ROTATE WITH MAIN VIEW, OR BE 
FIXED AND SET TO ORTHOGRAPHIC.  

CAN BE DRAGGED AROUND.

SELECT EVENT DATA

DYNAMIC, REALTIME CLIPPING

OLDER VERSION OF PHOENIX
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RECENT VERSION



PLAYGROUND VR

▸ WebVR/XR is very new, and not widely supported yet 

▸ More info here: https://immersiveweb.dev/ 

▸ VR support within threejs is improving rapidly 

▸ Emilio a while back found a fix for a problem with 
angular/node and threejs 

▸ Work underway to clean up menus etc for this - 
basically the 3D side is easy, trickier is interface 

▸ How to view 

▸ WebVR doesn’t work in Safari on iOS - but can 
install application e.g. VRBrowser 

▸ On PC, best is probably Firefox 

▸ Currently not working (possibly https related)
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https://immersiveweb.dev/


COMMUNICATION

▸ We have track issues on the GitHub 
repository 

▸ https://github.com/HSF/phoenix/
issues 

▸ Plus a gitter group 

▸ https://gitter.im/phoenix-
developers/community 
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https://github.com/HSF/phoenix/issues
https://github.com/HSF/phoenix/issues
https://gitter.im/phoenix-developers/community
https://gitter.im/phoenix-developers/community


NEXT STEPS & CONCLUSIONS

▸ Would like to do a few things for ATLAS 

▸ Make it possible to use phoenix as a library … i.e. don’t have homepage, just 
specially tweaked  

▸ Implement TypeScript RungeKutta propagator (and simple magnetic field) 

▸ General list of tasks are in GitHub issues. 

▸ Comments and suggestions are welcomed! 

▸ Lots of work is ongoing
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