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Overview

Qt Root project comprises the “Qt-layer, ?0t
Extensions” and “Qt Examples” those
used by STAR to facilitate:
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Batch and interactive stages

e GUI Is not the first concern of the STAR
framework. We worry whether we are
capable to collect, preserve, re-distribute
our hard-earned PBytes.

 However the final stages of the job are
mainly interactive.

e The very first steps of the data-taking In
the “control rooms” are interactive also
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Abstraction layers

* To satisfy the different requirement mentioned
above several abstraction layers are needed to
ne designed and implemented

* Do not reinvent the wheel — use the proven
ROOT design.

ROOT plug-in does allow to do that.
That way we reach several goals in one shot:

 Re-use STAR component across of the
application

 Made it useful for ROOT community also
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TGOt — Qt-based implementation
of TVirtualX

The history of the project and the QtRoot
technical implementation details were
present at ACAT 2002 (Moscow), ACAT 2003
(Tsukuba), ROOT2005 workshop (Geneva),
CHEP 2006 (Mumbai).
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Platforms:

« X11 - Unix/ MacOS (need volunteers to test it
under Cygwin/X11)

e “Native” MacOS
e “Native WIN32"

 PyQt

Qt-layer does work from a single source as one
had promised .
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Build

« As ROOT bundle. Configure ROOT with
“--enable-qgqt”

o Stand-alone with the Qt project file
provided: “gmake qgt.pro”

The later means one can add the “Qt-layer”
plug-in (and upgrade It) to the existent
ROOT version and upgrade undependably
of the ROQOT version as well
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“Qt-layer” package
 New singleton “TQtRootSlot class to
connect Qt signals with ROOT “slots™.

bool QConnectCint (const QObject * sender, const char * signal)
{
// Connect the Qt signal to the "execute C++ statement" wvia CINT SLOT
// The first parameter of the Qt signal must be "const char*"
return QObject: :connect (sender, signal
, TQtRootSlot::CintSlot () ,SLOT (ProcessLine (const char*)));
}
N __ bl Y R I ™ 7~ 7\ T
°* New bQIIIIE[nO decolale KOOV |

t
t

d to [
TPad’s using the Qt graphics:

virtual void TGQt: :CopyPixmap (const QPixmap &p, Int t pxl, Int t pyl);
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Qt Extensions:
e gtgui (shared lib QtRootGul)

— TContextMenulmp
— TCanvasimp

— TBrowserimp

— TControlBarimp Since all of those are ROOT plug-in
— Tlnspectorimp no change of the ROOT user code

IS required
* gtgl

— TVirtuasViewer3D
e gtged
— TVirtualPadEditor

e (tthread
— TThreadlmp
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Qt “Hello Word” Examples

HelloWord - Qt-based ROOT application
HelloCanvas - ROQOT-based Qt-application
HelloCint(*) - ROOT-based shared library

QtGBrowser(*) - "Advanced version of the Qt application
built with the Qt "designer"

CustomWidgets( 7 widgets) — TQtFloatSpinBox,
TQtColorSelectButton, TQtPatternSelectButton etc

HelloLife - the example made of the original Qt "life"
example

HelloPixmap - the example shows how to decorate ROOT
TPad with QPainter

CustomCanvasMenu - It demonstrates how one can
customize the automatically generated ROOT Context Menu.

macros - The set of the simple ROOT macros using Qt
classes directly
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“Embedded” TPads example:

J FPause
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TGOLt::CopyPixmap medyhod to
decorate ROOT TCanvas

File Edit View Options Inspector Classes Help
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08 1%1_:.:__; D
oL =1 Delete AL=340
DrawClass
09 =1 DrawClone ' l‘=350
Dump v
Inspect rt"'.l'
pec . T
SetDrawlption 'J' %20
=
SetLinestiibutes |~y
SefFillatrioutes | €2
2 2=
HTQtPixmapBox class [[TGtPixmapBox| 260,138 |[x=0.376266, y=0.745856 A
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Two QtRoot end-user “use cases”
[ User’s code } BNL CVS Repository
' [
[TCanvas/TPadJ [ TOQtWidget j ]?QtGLViewerWidge}
l [ TQtCoinWidget J |
TVirtualX

J [ QWidget } ! (

[ SoOQtExamineViewer

W QGLViewer }

J
1. Qt-based ROOT applications

A

' use “TCanvas”/
[ TGQ ] [ TGX11 } VirtualViewer3D

2. ROOT-based Qt application

use
TQtWidget/TQtCoinWidget
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3D ROOT graphics —
QtGLViewerWidget

A Index of QT classes - Microsoft Internet Explorer £ [E][B 3 iibaGLviewer - Microsoft Internet Explorer
Fle Edit View Favorites Tools Help File Edit View Favorites Tools Help w~
- — . =9 nt h - — y e Ny imY »
Qus- O RNE G Lo forows @ 2% B-1) Qs © 1B G P o @] (3-8 5 -
1ttp:/froot.bnl.gov/QtRoot/himidoc/ TQUGL Viewer Widget. himl "lGn Lind *'*Qd"ess‘@ http://artis.imag. frMembers/Gilles. Debunne /QGLViewer findex. hitm| v| Go Links **

.Can be used With Qt - ﬂlm]ﬁ' - New Toobar Updste - | EMail - T -2 j[w]ﬁv 4~ New Toobar Update - | D Mail - >
9 LP-2 A ®-wR® msi® - 2202020 ¥ P-4l m-wa@

“ : ”
deSIQner T Ot-layer classes [C0] Documentation Download Examples

Developer

>

.Ve ry Sl m p | e th e en d -user #include "TQIGT ViewerWidget.h"
interface to pass the “GL TQtGLViewerWidget 4
I ist” tO be re n d e rEd class description - source file - inheritance tree (. pdf)

TOtGLViewerWidget : public QGLViewer

libQGLViewer
. @

nheritance Chart: Version 2.1 is now available |
oeLviewer <= TQtELViewerWidget Supports Qt 4. Dual licensing.
i te: .

S Presentation

TRtGLViewerWidget (const TQLGLViswer
void operator=(const TQtCLViewerWidgets)

libQGLViewer is a free C++ library based on Qt that enables the quick
tected: creation of OpenGL 3D viewers. It features a powerful camera
trackball and simple applications simply require an implementation of
irtual QDomElement domElement (const QStrings name, Q) the draw() function. It is a tool of choice for OpenGL beginners and

virtual void draw() assignments. It provides screenshot saving, mouse manipulated

void drawFootexr () . . . .
void drawCLLights () frames, stereo display, interpolated keyFrames, object selection, and

virtual void drawSelectedObiect () much more. It is fully customizable and easy to extend to create

virtual woid drawWithNames () complex applications, with an optional Qt GUI.

virtual woid init ()

virtual wvoid postDraw() . . libQGLViewer is not a 3D viewer that can be used directly to view 3D

virtual void postSelection(const QPoints pointy graneg in various formats. It is more likely to be the starting point for
public: the coding of such a viewer. Since it is based on the Qt toolkit, it

compiles on anv architecture (Unix-Linux. Mac. Windows. ...). FL‘I" 4
< | — _

(] http: fartis. mag. f Members fGiles. Debunne QL Viewer frefManyal ol & Local intranet ] ttp: artis imag. fr MembersGiles Debunne Q6L Viewer /examples/fing B Internet
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Qt implementation of ROOT 3D viewer interface
classical: Model-View-Controller (see ROOT 2005 talk)

model controller view
TVirtualViewer3D QWidget
(ROOT > 4.01) A
TObject _ -
<—=ROOT plug-in QGLWidget
TPad | _ ROOT plug-in=>4
TOtRootV D :
QtRootViewer3 QGLViewer
GL list |t A
: * TOtGLViewerWidget
Coin Node [+
TOtGLViewer /
signals: GL attrib>
void ObjectSelected (TObject *, const QPointé&) ;

void HandleSelected(ULong t, const QPointé&);

\ 4
void ImageSaved(QString &fileName, . . . ); GLlist >
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Coin3D implementation of ROOT 3D viewer

view

QWidget

ROOT plug-in=>£A

A

TQtCoinWidget

A 4

SoQtFullViewer

Interface
model controller
TVirtualViewer3D
(ROOT > 4.01)
TObject _
<—=ROOT plug-in
TPad .
TQtRootViewer3D
GL list |« !
Coin Node TOtGLViewer
A
signals: TQtCoinViewer
void ObjectSelected (TObject *, const QPointé&) ;

void HandleSelected(ULong t, const QPointé&);
void ImageSaved(QString &fileName, . . . );
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Qt object editor framework

The design follows one from the ROOT “ged” deliberately
If one knows how to create the ROOT Object
editor one should find no trouble creating the one for Qt_

TOtGedAttinterface ODockWidaget
<[>
R TOtGedAttFrame<T
the class hame one is going || void Buildview(QWwidget *editorPanel) = 0;
to provide the edtior for void ChangeView() -
void SetUpdatesEnabled (Bool t) = 0;
void ConnectSignals2Slots() = 0;
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vl

Combination of the different GL
e - attributes N

Eile Edit Opfions Help

File Edit Options Help

File Edit Options Help

Original Solid

»¢ : OpenGL viewer

File Edit Options Help GPTRCON

“Sliced” A4 | s

Solid + wired

7
[M&GP [ 150,174 [, TVolume |, MAGP/MAGE 1,35/ ~0.67 shape:MAGPHT_ (\\'
1/ MAGP [ 150,174 1 Tvalume [ MAGP/MAGP 1,35/ -0.67: shape=MAGP/TPCON A

|MAGP [ 150,174 [ TVolume [ MAGP/MAGP  1.35/ -0.67. shape=MAGF/TPCON A
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Slide 18

vfl Should be clearer this comes for "free" ...
Valeri Fine, 3/27/2007



3D selection and highlighting

¥¢ - OpenGL viewer
pe 205 m]
File Edit Options Help

¢ - OpenGL viewer

Eile Edit Opfions | Help

= Synchromize with TPad Ctrl+l

Show light Cirl+L
r Select Event Ctri+E s

* Select Detector Ctrl+D b,
Show the selected object Ctrl+T \

Show the selected ohject in global system  Cirl+l

Highlight the selected object Cirlsl
Context menu Ctrl+l

" ,//‘
/’/
P #

~# Status bar

>

TVolume::MAGP

Inspect
Browse

& Propetties ™ praw
A Setvisiaility

1 hark

4 Unhdark

i hAarkall

L Unhdarkall

Invertallbarks

SetMame

|[MAGP 150,174 T, Tvalume |, MAGP/MAGP 1.35/ -0.67:
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[M&GP [ 105,167 |, TVolume |, M,

SefTitle -0.34: shape=MAGP/TPCON

3/28/2005 DrawClass
fine@bnl.gov DrawClone
Dump
Inspect

SetDrawCption MAGP [ 150,17

Sefline&ttributes
SetFillAttributes
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The Detault Selection Slot

\ Coin viewer

To select object one has to

e Turn the Coin viewer “selection” |§ E @
tool on -
e Use the left mouse button to point %
the image on the 3D view o @eLE
The browser should: .
1. nghllght the Selected Shape I MPTVAIPTY 0417 -0.47: shape=MFTY/TPC
2

2. Popup the label with the text

provided by the selected object
TODbject::Info method

3. Find the object in the left tree pane
of the Geometry Browser and 3
select the found object there

4. The object selected in the “tree”
list should be painted in the right

upper TCanvas widget > o N
[gGeometry-=SetBomb(1 7);
n 3/27/2007 ROOT 2007 Workshop, C E R e invisivle volune: [EEM/IBEM 0504 029 shape=lBEMTERIK 1 20
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The “Menu” Selection Slot

The Browser provides another
“selection” slot.

The SLOT is activated via the drop-
down “Options” menu.

To select the object user should follow
the previous slide. The only
difference, instead of the label the
browser will pop the ROOT
“Context menu”

ﬁ“” 3/27/2007
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¥ : Coin viewer

File thinnsl Help
Show Frame axis Cirl+1
Show "small" axes  Cirl+e

Foizontext menu Cirl+l
Edit the Clip Plane  Ctrl+3

Inspect

Browse
Propedies - graw
Settisibility
kA ark
LinkAark,
rarkall
LnkAarkall -
Invertslibdarks

Rot< Roty [T 7 olly

Sethlame

Il |

Il |
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The “GeomBrowse” Custom Selection

> GeomBrowser (e ]B)X
File Edit Help
Be E oe B K e |
The STAR Geometry Browser Name (e L
provides the custom selection — 5t

v WFDD  YFDD
B+ F IBEM IBEM
m-F vPBOVPEO
B vFPEF VFEP
m- [ VPBX YPBX
B vPFa vPFa

VPEG VPEE

LER

slot in addition to the two built-
in slots described above

The SLOT is activated via the icon. |

¢ GEANT3 geometry editor

To select the object user should follow f"é ;f S"irg‘n SNy
the previous slides. The only E—R W]
difference, in addition to the built- e | I
in action, the application is to |==E”db'°“ E— 4
popup the text edit window with the

=3 fill=-k

source code of the selected “ | g
volume highlighted. |

Endblock

|
=) J ]
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The Qt-based ROOT 3D
plug-ins do allow
creating as many
OpenGL widgets as

OOOOO

your local video F

hardware can sustain
and set the video
attributes for each
widget separately as F
the short animation on

AR5 k3

T i

lllll

\\\\\

the right demonstrates:
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Mixed ROOT / Coin3D 3D scene

It is simple to create the ROOT objects
with the mixing ROOT 3D and
Coin3D objects. For example the
ROQOT objects define the geometry
(shapes, color and positions) and
Coin3D define the animations,
lighting, clipping, 3D labels etc. The
mixed objects can be saved/
restored using the regular either
ROQOT (root file) or Coin3D (see
slide 4) 1/O

The rootgeom coin.C ROOT macro creates such object and renders
it with non-Coin3D TCanvas and Coin3D ROOT plug-in.
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File Edit Help

|§, ps [ = [3[0 @[ 3@[ EP.RZD

ey }\ : Coin viewer
YEA&RZOOZ
YEARZO03
YEO0sa
YZ2003B
Ye003c
YEO0ax
e 2N

Eile Dptions Help

¢ : Coin viewer

o | ép CAVECAVE

Eile Options Help

¢ GEANT3 geometry editor
File

Edit Fuormat

DB2Ho woBie
§§||He|vetica [&dobe] i 4B I U Ié » f

richgen.g |fiChQEU-Q“ I

Rotx Roty JRET | 11 T

block SRIC is sensitive part of the whale RICH ... full of
tethane
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Data Analysis

ﬁ Barrel 1, Ladder 0, Wafer 0 - Windows Internet Explorer

i & Barrel 1, Ladder 0, Wafer 0 "f:i\ i fm= - |- Page ~ iCf Tools - >
Click any TPad image to get its zoomed view with the separate window 1
Oneclick. TCanvasis =8 K S
converted to the =4 § — X % —
HTML image map and %= &= ] T e —
each TPad is kgptas =8 &= =S e o=
a separate Webpage EE§ &= ] S T
linked by the image = F 1B
Authorfisvalc DtF.oot inside _/..S-E\]?“
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During this Run we will
be using the 3d
generation of the Monitor

Pun = 7171 .=7E0:

ar =750z =19
Tue Jun Z0 07:42: GMT; Tr ger=100000
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E '
e -\ /enNl reconstruction

| paint | primtek

J s J alohtrk ‘White background |

— Hits {StEvent) Detectars Adiust scales |
geom

Used Unused I e W=l | Centered |
Scale + |

TFC N
FTFLC = Scale - |
SWT
| Top Wiew (K=Y
55D = Rt |
=
=

¢ Fvent Display: Coin viewer aw) CEK

IR aE]E]

RnD Sicle View (¥-Z) |
EMC

Front Wiew (X-2) |

4 wviews |

Event Display: Coin viewer

TOF

|2 LLLLLmm
|2 Bl

¥< Event Display: Coin viewer

—Track {StEvent

tracks hit  Fle  Options  Help Fle  Options  Help
= T ——

_| r

a o

= r

= r

| A

FieDraw |

Ratx Foty Doly Ratx Foty

fine@bnl.gov NATIONAL LABORATORY




Upcoming

e Qt4is imminent.
« STAR plans to complete it by July, 2007

* Needs to understand how long we should keep the Qt3
brand if any.
— ldeally, would like to switch to qt4 support (only) in 2008

— Will support longer depending on community needs (please,
feedback)
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