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Motivation

e BBQ, a new TPC event display.

— What do we want?
* Inspect hits, tracks, pulses and padsin 3D
* GEAR support
e LCIO support
* High performance

— Why not use DRUID?

* DRUID shows full events in the full detector
e DRUID doesn’t show TPC details e. g. pulses
* Level of TPC detail too high for average DRUID use-case

— Information only relevant for TPC studies
— It affects performance
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Implementation

TEve based
— C++, ROOT
— OpenGL: 3D hardware acceleration
— Object browser
— Picking and highlighting

Full GEAR support

— All pad layouts
— Multiple modules

LCIO support
— Read in files
— Select collections
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Starting screen

Browser Eve BBQ

Eve |Files EventControl Viewer 1
Run #| Hide Viewer 1 Actions
Event #[

Command |

Command (local): | ]
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BBQ specific controls

i

#
Browser Ev = BBQ
Eve |Files EventControl | Viewer 1
Run #| Hide Viewer 1 Actions
Event #[ .

2 | 2. Event
| Navigation

3. Collections

to be drawn

Command |

Command (local): | ]
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Load GEAR file

Browser Eve EIEI‘\

| i les Oppn GEAR file Jiewer 1 |
Run #I_

Event #[_

dide Viewer 1 Actions

Command |

Command (local): | =
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Select a GEAR file

Browser Eve BBQ@

Eve |Files EventControl Viewer 1
Run #l

Event #[

Viewer 1

Hide

Actions

x
Look in: |_\jexarnp|es i it [EEE| [T Multiple files
—.svn
81000 ]
| Joear_LP_TPC_GEM_madule xmi

_'| gear_LF_endplate_7 GEM_modules =<ml

File name:

[ILDO0XmI Open |
Files of type: [ GEAR file (*xm) =l Cancel |

Command |

Command (local): |
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GEAR file loaded

0 FoT T WG
Browser E re [Efzle]
Eve |Fis gOpen F"e |_ viewer 1 |
u —‘. |'._:‘F|Er| LCIO nile . | - .
i L LLAM  Pads not displayed by default,

Event #

I_ — Clear global scene

only the modules outline.

Command |

Command (local): |

%
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Draw the collections

T i Eve Main Window LI
Browser Eve EBE ‘
Eve | Fles 2. Reload &8

Viewer 1 | actions |

Pulses

Hits

Tracks

TPCFulsesPositive

OnlySplitHits
TP CHits

TPCTracksWithSplitHits
TPCTrimmedTracks

\ 1. Select which collections

to draw and press “Reload”.

3. Results

Max charge projected
on endcap
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TEve Basics

e Slides on basic usage are provided at the end of
the presentation as a reference

— Rotation, translation and zoom of the 3D view
— Change the pivoting point used for rotation

— Change view to orthographic/perspective

— Enable axes

BBQ, TPC event display — Motivation — Implementation — Demo (5) — Where to get (1) — Conclusion (1)

11



Browser Eve BBGQ

Eve ]Ftles |Even.t-.Cuntro||

1V WindowManager
_1¥ MViewers
[V Scenes
= @' [ Geometry scene
=4 W Detector 1 B
= ‘™ Module 1
(1 Outine m

i [¥ Pad centers
+1- {5 [ Event scene
AW Event
« [V TPCHits @
=14 ¥ TPCPulsesPoaitive

v
style | Guides |
GLViewer

(1™ Fad borcers &

Pads displayed

N Eve Main Window

“Pads not displayed by default,

o

= Enable pad

borders

Update behaviour
[~ lgnore sizes
v Reset on update

Update Scene

Camera Home

Max HQ draw time: | 5000 5

Max LQ draw time: I 100 5

only the modules outline.”

1.5 Million pads are drawn here.

Clear Color |l |-
—Light sources:
v Top [V Bottom
v Left [v Right
v Front [v Specular Eemand I
Command (local): =
Point-size scale; | 1.0 3C focal): | &
Line-width scale: | 1.0 =|I l
IR 1 0= éL
| 4
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Detailed view, orthographic

(o Kl M)
Browser Eve BBEQ |

N Eve Main Window

Eve | Files | Event Cnntmll

(7] [% Window Manager
W Wiewers
I ¥ Scenes
E‘ﬁ [# Geometry scene
By ¥ Detector_1| B
2153 7 Module 1
(1 Dutine m

[ [¥ Fad borders W
[ Pad centers @
E}--ﬁ [V Event scene

{4 [+ Event

L% [ TPCHits @

(1423 ¥ TPCPulsesPositive

EH_ﬂ [ Fulzes

: [__]!7 Biowes

: B [ Markers O
-[[W Wax charge deposit
2423 [ TPC SeedTracks W

Viewsr 1 |

Hide| Viswer 1 |P.u:ti0nsl

E / [ TE e FecTrack 8]

Lo (dD = 24,9046
~[E W TPCOmega = -5.02367e-05
phid = 1.7438
tanLamhbda = 1.13163

e

fitFailed = 0

/

starting point = (-24.5329, -4.26703, -4.47306)

Style

TFa

TEveElement
Shows: v Self ¥ Children

rarker

Moz

Track

(Highlighted) Charge

deposition

Command

Pad

Command {

Incorrect reconstruction
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Detailed view, 3D

L] . Eve Main Window EOX
Browser Eve BEGQ ‘ ‘
Eve |Fi|es | Event Cnntroll Wiewer 1
L1 W Window hanager _-'I “""‘! rian I !
LW Vieswers
LW Scenes
—3 [# Event

i W TPCHits @

[ [¥ TPCFulsesPasitive
29 W TRC SeedTracks M
P A ¥ TEveRecTrack @
L)W TPCSeedTracks - A1l hits
[ [¥ TPC SeedTracks2 W
L)W TPC SeedTracks2 - &l hits

Style Guides ICIippingI Stereol

GLWiewer [TGLSAViewer]

—Camera center:
v Show
v External

w: | 23sase &
v. [1373.664 2]
z: [1654.897 2]

1]
[v DepthTest

lal

Is

Color depends on charge.

Box shape depends on specific
pad shape (blue outline) and
measured charge distribution
(z-direction).
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Complex example, t-tbar event

N Eve Main Window
Browser Eve BBGQ ‘

Eve

Viewer 1 HCHDI’ISI

3D hardware acceleration
strongly recommended!

= v Wodule
(1 Outin: m
(A" Fad borcers |
i [ Fad centers O
+1- {5 [ Event scene
AV Event
« [V TPCHits @
¥ TPCPulsesPositive

oL

v v

style |
Detector_1 [TEveGeoTopNode] I

TEveElement
show: @ || |-[50° %]
[V UseTrans [ EditTrans
GeoTopNode -
visoption: [ 1 2]
VisLevel: I_'lil

Max charge (= 1023)
corresponds to red.

No TPC Negative
Pulses.

T
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Negative half TPC

ve Main Wind
Bron Eve BEBQ

[Eve ]Fl-r.es |E\'enl.tnmm Viewer 1 |

Negative half pulses
drawn in positive TPC.

This is due to a
limitation of GEAR.
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Where to get it

https://svnsrv.desy.de/public/bbqg/trunk

Please try it out and give feedback

Depends on and tested succesfully with (as of 26/08/2010)
— ROOT >=5.26 (OpenGL & TEve)
— GEAR >= 00-13
— LCIO >=01-12-03
— |LCSoft >= 01-08 CMake modules
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https://svnsrv.desy.de/public/bbq/trunk

Conclusion

e BBQ, a new TPC event display.

— Inspect hits, tracks, pulses and pads in 3D
— Full GEAR support

— LCIO support

— High performance

e QOutlook

— Manual is on the way
— Draw negative half TPC (GEAR limitation)

— Make drift velocity and readout frequency configurable
(currently hardcoded)
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Slides for reference



Eve Main Window =
Basic movement |

Wigwer 1

Liida |

LW Gcenes
3 [ Event
[ TPCHits B
[ [ TFCPulsesPasitive
1™ TPC SeedTracks B
L[ TPCSeedTracks - All hits
¥ TPCSeedTracks2 M
<[] W TPCSeedTracks2 - A1l hits

Style IGuidesI Clippingl Stereol
GLWiewer [TGLSAViewer |

Update behaviour
[~ Ignore sizes
¥ Resetan update "

Update Scene

Camera Home

Ma HO e e I“Téj Left click + drag = Rotate
extodauine: [ 1002 Middle click + drag = Translate

clear Color [l |-

—Light sources: - 1 1 —
Ll Right click + drag = Zoom
4. 4o ' — Scrollwheel = Zoom
[ Front Iv Specular F— |

Foint-size scale: milf‘ s |

. EEEw | Left click item = Select

e e — |

Double click anywhere = Deselect




Choose pivoting point

El=l

) 4. Choose |
for rotation. viewer 1 | ] ] ]
Hidel Wiewer 1 pIVOtlng p0|nt. IActiDns

W' VIEN RS
LW Gcenes
3 [ Event

- [WITPCHits B
[ [ TFCPulsesPasitive
1™ TPC SeedTracks B
L[ TPCSeedTracks - All hits
<[] W TPCSeedTracks2 W
[ W TPCSeedTracks2

1. “Guides” tab

Style  Guides |C|ipping| Stereol
GLWiewer [TGLSAVIiewer]

—Camera center:

v show I 2. “Show” &

[v External

[zorsic o | “External”
[1382.533 ::j
[1641 243 i]

Pick center

<

M

— annotation
‘ [~ Pick annotation

—Reference marker- 3. PiCk Ce nte I’.

[ Show

v [ oo

r .ﬂ.(fes Command |
* Mone
" Edge Command (local): | =

[ DepthTest

T Drigin |

| v




Draw axes.

LW Gcenes
3 [ Event
[ TPCHits B
[ [ TFCPulsesPasitive
[ TPEeedTracks W
L[ TPCSeedTracks - All hits
IV TPCSeedTracks2 W

<[] W TPCSeedTracks2 - A1l hits

Style  Guides |C|ipping| Stereol
GLWiewer [TGLSAVIiewer]

—Camera center:
v Show
[v External

w [ zare1z 2
v. [1382533 2
z. [1641.243 2]

Pick center |

— annotation
‘ [~ Pick annotation

—Reference marker-
[ Show

w [ oooo -
v [ oooo o
> [ ooog

—Axes
 Mone
" Edge
' Drigin
[ DepthTest

Eve Main Window

Wigwer 1

Liida |

1. Choose axes

Command |

Command (local): I

Secret, contracted

menu bar

g




1. Hidden menu bar, so need to
| move the mouse pointer over

Wiewer 1

Hig| TSR the contracted bar.

Changing perspective.

Fili

LW Gcenes
3 [ Event
+ [ IPCHits B
[ [ TFCPulsesPasitive
1™ TPC SeedTracks B
o[V TPCSeedTracks - Al hits
1 [¥ TPCSeedTracks2 M
<[] W TPCSeedTracks2 - A1l hits

Perspective (Floor XOZ)
Perspective (Floar ¥OZ)
Perspective (Floor XO%)

COrthographic (KOZ)
Orthographic (2047
Orthagraphic (#n0Y)
Crthagraphic (#n0Z)
Orthographic (Zno)
Crtha allov rotate

Ortho allow dolly
1

Style  Guides | Clipping | Stereo | 2
GLWiewer [TGLSAViewer |

—Camera center:
v Show
[v External

% Iméi
 EE ; 2. Change to any perspective.

Pick center |

— annotation
‘ [~ Pick annotation

—Reference marker
[ Show

v [ oo

FEEES Command |
 Mone I
" Edge Command (local): | =
' Drigin
[ DepthTest B |
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