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» stand-alone application
» Java-based package

» aimed at visualizing physics
objects for physics analysis
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» stand-alone application
» Java-based package

» aimed at visualizing physics
objects for physics analysis

« input files: custom XML files
generated from ATLAS data
files

« it shows a simplified
geometry of ATLAS

» 2D graphics
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Experiment DATA Experiment GEOMETRY

« it Is part of the ATLAS
Core SW, it runs in the
experiment framework

 input data: all ATLAS
data files, services and
DBs

« C++-based framework

» Coin3D/0peninventor
(3D engine) + Qt (GUI) +
SoQt (glue package)
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 general purpose tool:
analysis, geometry,
simulation

« It shows the actual
ATLAS geometry

« 2D and 3D graphics

-

detector development - study for a new ATLAS muon detector
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ATLAS Live event display

https:/atlas-live.cern.ch

ATLAS-Live
machinery Latest ATLAS events

select trigger stream » current trigger stream: CosmicCalo

/ \
a
v N

e e

= N

m Dedicated online reconstruction, to produce m Until now only Atlantis images are
both Atlantis (XML) and VP1 (ESD) data automatically produced; \/P1 will follow
files on-the-fly, from the ATLAS DAQ m Future optimization for high pileup foreseen
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Event displays for Outreach & Education

m (Customised versions of Atlantis m VP1is used to produce images for

(Minerva and Hypatia) used in press releases, multimedia, news,
masterclasses for school students textbooks, newspapers
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Development
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Atlantis: future development

m Preparing for higher luminosities:
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Towards VP1Light

Experiment DATA Experiment GEOMETRY

 Being part of the
experiment
framework, users
must run VP1 on SLC6

machines

» Many users, specially
for physics analysis,
wanted to run VP1 on
laptops
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Towards VP1Light

Experiment DATA Experiment GEOMETRY persistified GEOMETRY

Milestone 1:

» GeolModel decoupling: v OK!
it Is now a stand-alone

experiment-agnostic geometry
ackage
P & v OK!

» Geometry persistification:
now the experiment geometry
can be stored in SQLite files

See backup slide and poster
https:#indico.cern.ch/event/5056 13/contributions/2228522/
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Experiment DATA

Towards VP1Light

Experiment GEOMETRY
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persistified GEOMETRY

Milestone 2: v OHK!

 Decoupling of the base
visualization packages:
stand-alone and cross-
platform display
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Towards VP1Light

Experiment DATA Experiment GEOMETRY persistified GEOMETRY

Quick Launch Quick Launch  Configuration

c s: Geometry Geometry
Controls: 3DC Controls: Geometry Geometry

t General | Geo

Display | Interactions | Icon Box
isplay  Interactions y =

Misc Browser | Chambers
Inner Detector PRDs

PixelClusters Auto = R Inner Detector
_Cluster Auts
% TRT_DriftCircles Auto
Muon Spectrometer PRDs
Auto
Auts
Higl Muon systems
Auto Barrel: Outer
Aut ) Endcap: TGC
Auto g . -

Aut Toroids: Endcap (X|Barrel

Misc: Serv. Shield Feet

Miscellaneous

Beam Pipe

Instructions
Crti+click: Expand to child volumes
Shift+click: Contract to mother volume
Z-+click: Iconify (remove) volume

Rotz Roty [E 1 Zoom

Jode: BAR_CryoTubAlongR
Event [run# 20407 ode: ECT.
105 & . . 2 ) Event [run# 0, event# 0 Seor Se i Node: ECT
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Other event
displays

In ATLAS
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Other ATLAS event display tools

m Persint - fortran-based, 2D/3D
tool specialized for Muon/ A=
Tracks; no longer actively T io

Date: 2011-05-30, 06:54:29 CET

EtCut>0.3 GeV
e V e O e PtCut>2.0 GeV
Vertex Cuts:

Z direction <lcm
Rphi <lem

Desktop app

Muon: blue
Electron: Black
Cells: Tiles, EMC
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Other ATLAS event display tools

o m Persint - fortran-based, 2D/3D 8 s it e cem it ety agmon eveeDetas e Diplay.un 30157
al ] . Event number: 5299494523 Run number: 3019’ : visible
= tool specialized for Muon/ st @
E Tracks; no longer actively
5 developed
O
m TADA display - light-weight

WebGL display for fast online
n :
Q. analysis; under development
ge!
0
Q)
=
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Other ATLAS event display tools

m Persint - fortran-based, 2D/3D .@ . . BULDTHEDETECTOR EIEIEEE
tool specialized for Muon/ g -\ SRR .. o
Tracks; no longer actively .
developed |

Desktop app

m TADA display - light-weight
WebGL display for fast online
analysis; under development

m ATLAS Tracer - WebGL viewer for
outreach/educational
programs; under development

Web apps

& - '000000000000000000 .
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References

m Public ATLAS event displays:
https:/twiki.cern.ch/twiki/bin/view/AtlasPublic/EventDisplayPublicResults

m ATLAS event display software tools:
https:/twiki.cern.ch/twiki/bin/view/AtlasComputing/EventDisplays

m Atlantis: http:/atlantis.web.cern.ch/

m VP1:
- http:/atlas-vp1.web.cern.ch/
- https:/inspirehep.net/record/859441/files/jpconf10_219_032012.pdf

m ATLAS Live event display: http:/atlas-live.cern.ch/
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backup slides
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Geometry
persistification

m MILESTONE 1 - GeoModel persistification

persistification of the ATLAS detector
geometry, to keep VP1 ability to show
the actual ATLAS geometry

DONE! GeoModel is now a stand-
alone and experiment-agnostic
detector description and geometry
package

See poster on “Geometry

persistification” in the poster session

(https:/indico.cern.ch/event/5056 13/contributions/
2228522/
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AlignableTransforms

W
XX
Xy
Xz
VX
vy
vz
ZX
Zy
2z
dx
dy
dz
Shapes [table) LogVols
id INTEGER H- id
type VARCHAR \ name
parameters VARCHAR “Owg shape
/O(matenal
Materials [table) / g
id INTEGER $} ~
name VARCHAR

(table] Transforms [table]
INTEGER id INTEGER
REAL XX REAL
REAL Xy REAL SerialDenominators [table]
REAL xz REAL d INTEGER
REAL " REAL baseName VARCHAR
REAL Yy REAL
REAL yz REAL
REAL ZX REAL
REAL 2y REAL NameTags [table]
REAL 22 REAL id INTEGER
REAL dx REAL name VARCHAR
REAL dy REAL
REAL dz REAL
FullPhysVols [table]
id INTEGER
_ - <€ logvol INTEGER NOT NULL
_ -7 parent INTEGER
[table) _ - -
INTEGER H——
VARCHAR TS S - PhysVols [table]
INTEGER NOT NULL T~ d INTEGER
INTEGER NOT NULL = = =O<€logvol INTEGER NOT NULL
parent INTEGER
dobversion [table]
id INTEGER
version INTEGER
SerialTransformers [table)
Functions [table) d INTEGER
id INTEGER H} SC 6F112778 ABBBI1GAE g funcld INTEGER NOT NULL
expression VARCHAR volld INTEGER NOT NULL
SC_B283C659_ABBB16AE volTable INTEGER NOT NULL
copies INTEGER
RootVolume [table]
id INTEGER
volid INTEGER NOT NULL
GeoNodesTypes  [table] SC_B283C659 25377EBC_____ g yoiTable  INTEGER NOT NULL
id INTEGER
nodeType VARCHAR SC_B283C659_F8CDDOB
tableName VARCHAR ChildrenPositions [table]
d INTEGER
SC_B283C659_FS8CDDOB parentid INTEGER
parentTable INTEGER NOT NULL
position INTEGER
—QO<€ childTable INTEGER NOT NULL
childid INTEGER NOT NULL


https://indico.cern.ch/event/505613/contributions/2228522/
https://indico.cern.ch/event/505613/contributions/2228522/
https://indico.cern.ch/event/505613/contributions/2228522/
https://indico.cern.ch/event/505613/contributions/2228522/

Atlantis

Pro Pro
stand-alone, it runs on all being part of ATLAS Core SW,
platforms It can access all ATLAS data
cannot access ATLAS data ..Deing part of the ATLAS
directly, it needs an extra Core SW, it can run only on
layer (XML) SLC platforms!
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(" vPIAODSystems )

CVP I 2DGeometrySystems)

( VP | BPhysSystems )

( VP | BanksSystems )

CVP | CanCIustersSystems)

CVP | CaloReadoutSystems)

( VP CaloSystems )

( VP FatrasSystems )

C VP|GeometrySystems )

( VP|GuideLineSystems )

C VP1]etSystems )

C VP1LegoSystems )

(" vPIMCSystems )

(" VPIMissingEtSystems )

C VPIPRDSystems )

( VP IRawDataSystems )

( VP 1SimHitsSystems )

C VP TestSystems )

(" VPITracksystems )

CVP I TrackingGeometrySystems)

CVP | TriggerDecisionSystems )

( VP | TriggerSystems )

( VP 1VertexSystems )

~. .
= .

{ Coin3D ]

Qt

[ VP1Algs

[ \VP1Base

[ VP1Qt

[ o
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VP1Gui

VP1Utils

VP1HepVis J
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(" vPIAODSystems )

( VP 12DGeometryPlugin )

( VPI3DCocktailPlugin )

(" VPIBanksPlugin )
(" vPICaloPlugn )
(" VPIGeometryPlugin )
(" VPilegoPlugn )

(" vPIMCPugn )

(" VvPIPluguels )
( VPITestPlugin )
(" VPITrackPlugin )

CVP I TriggerDecisionPIugin)

( VP TriggerPlugin )

« part of the ATLAS Core SW

« input data: all ATLAS data
files, services and DBs

« C++-based framework
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How to run VP1

® VirtualBox VM Machine View Devices Help

. , :
'] ~ ‘ e Applications Menu El Terminal - rbianchi@local...

A Virtual Point 1 [run# 21214 ...

Applications Menu

it o Ta
Virtual Point 1 [run# 212142, event# 81468279, trigger Type: 0x0088, time: 2012-10-05 05:43:10]

Quick Launch  Configuration Style File Help ]
Controls: 3D Cocktail 3D Cocktail

G N N = >>> 3D Cockail <<<

"] ¥ b = * .
. . General Geo Tracks Clusters
| | K . ) 2 Display Interactions = lcon Box
Misc. Browser Chambers

Inner Detector

Pixel SCT
. & 4 TRT Services

s ~ Calorimeters

LAr % Tile

Muon systems

] n u X S s Jlge ' Barrel: %X Inn. % Mid. % Outer
| it : o " . Endcap: % CSC NSW % TGC % MDT
i S e Toroids: Endcap

Barrel

Misc: Serv. Shield Feet

Forward Region
‘s e LUCID | | ZD
Miscellaneous

Beam Pipe

Instructions:

. : . . Crtl+click: Expand to child volumes
0 rlile a . oy Shift+click: Contract to mother volume
| . . Z+click: lconify (remove) volume

3 i Rotz Roty [EECT T owl

n
o
23

Event [run# 212142, event# 81468279)

lOs: ¥ O

- remotely, Wi-Fi
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Quick Launch Configuration Style File Help

Controls: Geometry

General Geo

Display Interactions | Icon Box
Misc. Browser Chambers

Inner Detector

Pixel SCT
TRT Services

Calorimeters

LAr Tile
Muon systems
Barrel: Inn. Mid. Outer
Endcap: CSC NSW TGC MDT
Toroids: Endcap [X|Barrel
Misc: Serv. Shield Feet

Miscellaneous

Beam Pipe

Instructions:

Crtl+click: Expand to child volumes
Shift+click: Contract to mother volume
Z+click: Iconify (remove) volume

Event [run# 0, event# 0]

Get image from Tab

ID_2 v 1500 px

Background Color

® Black
White

Transparent

ATLAS Logo

style

® Gray

Blue

Add ATLAS logo

Labels
Add a text label
GroupBox
® custom text

Add label muon

Black

font

® Courier

Helvetica

Times
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Full-size view

-
v

width
300 px
® 450 px

600 px

event details

Add a label to the picture, with run number, event number and event timestamp

White \, Add label
size style

12 Light
Normal
2 e Bold

custom talics

a

Black

v

I E]D,

Rotz Roty [MEREIT [ [T —wwil

Selected Node: BAR_CryoTubAlongR_Plus
Material:

Selected Node: ECT_Toroids
Material:

Pointer Mode | Select Move items

Drag View

> Geometry

Graphics object lists

Preview

Actions

— Print Picture

29

& S
K EXpERIMENT
Wip: £ fetlas.ch

| Save Picture

Zoom

part of the ATLAS Core SW

input data: all ATLAS data
files, services and DBs

C++-based framework

Coin3D/0Openinventor (3D
engine) + Qt (GUI) + SoQt

(glue package)
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VVP1: graphics engines

m \/P1uses Coin3D, an Openlnventor clone, powerful and easy to use, but it is getting older.
m Noteasy tofind a replacement engine. We would like:

- open source

- "scene graph” architecture

- mature and stable library

- durable maintenance, with quite large user base
m  OpenSceneGraph looks promising, but actual development activity is not clear

m Qt3Dis veryinteresting, combining 3D and GUI in a single package; but it is still in a early development phase, and it is not
clear if it will be further developed.

m Other graphics engines are used in academics, especially in medicine and chemistry, like Paraview/KitWare, but they are not
'scene graph’ based.

m  Game engines, like UnrealEngine or Unity, let us build 3D scenes easily; but it is hard to use ATLAS software with them. They
need more tests.
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VP1 technology

m \/P1andVP1-Light
- 3D graphics: Coin3D/0Openinventor (OpenGL)
- 50Qt as glue package: it let use Coin3D inside a Qt widget
- Qtfor the GUI:
» 4.8forVVP1 (we are tied to the version used by LCG)
= 5.7 for the stand-alone VP1-Light
- Build engine:
= CMT/CMake for \VP1

= QMake for VP1-Light --> we will move to CMake soon
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» stand-alone ap

« Java-based pac

dlication

kage

» aimed at visualizing physics
objects for physics analysis

« input files: custom XML files
generated from ATLAS ESD/
AQD files (with JiveXML pkg)

« it shows a simplified ATLAS

geometry

= 2D graphics

CHEP 2016 - 10-14 October 2016

» stand-alone application

» Fortran-based package

« aimed at Muon/Tracks
visualization

« input files: custom XML files
generated from RAW and
ESD files

« it shows the real ATLAS
geometry

» 2D and 3D graphics

» ho current active
development

32

« part of the ATLAS Core SW

« C++-based framework

» general purpose tool:
analysis, geometry, simulation

» input data: all ATHENA data
files (RAW,ESD,EVNT,HITS...),

services and DBs

« it shows the actual ATLAS

geometry
» 2D and 3D graphics
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sources and additional images



- beam splash event 2015 -
ATLAS hits and calorimeter deposits

AI L AS Run: 260272
Event: 5879

EXPERIMENT  2015-04-05 10:46:41 CEST
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live event display
/ R | in the ATLAS
i [ k| control room
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a pile-up event T
in the ATLAS
: Run: 296942
beam pipe Event: 34013839

2016*Q§—23 10:51:30 CEST

N
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ATLAS

EXPERIMENT

Run Number: 248371, Event Number: 492191
Date: 2014-12-07 23:56:30 CET

a cosmic-ray event
in the ATLAS
Inner detector
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2014-11-26 03:36:15 CET source:JiveXML 246892 4472609 run 246892 ev:4472609 lumiBlock :745

ATLAS :
-

A EXPERY l\/IT?
-
uuuuuuuuu : 246892,/Event Mumber,4472609

E
/N

~
Y4

Date: 2014411-26 03 :36°15.C

h/\/ /

[ |

] ]
|
Wi
\\\\\\\

CHEP 2016 - 10-14 October 2016 39 R.M.Bianchi - Event display in ATLAS



4/‘4‘%)/// P!

"% /h‘% ‘,.,.. /
% v, \V/\, S

R.M.Bianchi - Event display in ATLAS

N\
~
®)
™N

p

\5)
Q
2

o
@)
N
~

1
&)
~
|

o)
~
®)
™N
Q.
T
o



ATLAS

EXPERIMENT

Run Number: 271298, Event Number: 403602858

Date: 2015-07-11 02:09:14 CEST

a high-
central dijet event ' S
in ATLAS SN
= ] \2170 AN
|
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Run: 265573
Event: 4417696
2015-05-21 11:52:52

| y 4 proton-proton collisions at
EXPERIMENT e 13 TeV centre-of-mass energy
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ATLAS

EXPERIMENT

//

Run Number: 266904, Event Number: 25884805

\

Date: 2015-06-03 13:41:54 CEST
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beam splash event

ATLAS

its and calo

cells

muon h

260466
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