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/L Status 6

e Fast GUI prototyping via the CINT - embedded C++ interpreter

e CINT supports from simple sequence of statements pm R
to complex class and method definitions [data0030 root

e No need for special preprocessors or compilation F“‘ e

dataniz 3.root
e Macro can be edited and then re-executed via
the CINT L—= |y

e Compiling macros help for fixing C++ errors

root [0] .x myDialog.C
root [1] .x myDialog.C
// fText = new TGTextEntry (fMain, new TGTextBuffer (100));

// fText->SetToolTipText ("Enter the label and hit Enter key");
// fText->Connect ("ReturnPressed ()", "MyDialog", this, "DoSetlabel()");

// fMain->AddFrame (fText, new TGLayoutHints (kLHintsTop | kLHintsLeft, 5, 5, 5, 5)); h NP Bx
fGframe = new TGGroupFrame (fMain, "Last File"); Last File
-— n n .
fLabel = new TGLabel (fGframe, "No Intut "); datalnz3 root

fGframe->AddFrame (fLabel, new TGLayoutHints (kLHintsTop / kLHintsLeft, 5, 5, 5, 5));
fText = new TGTextEntry (fGframe, new TGTextBuffer (100)) ;
fText->SetToolTipText ("Enter the label and hit Enter key");

fText->Connect ("ReturnPressed ()", "MyDialog", this, "DoSetlabel()");

fText->Resize (150, fText->GetDefaultHeight()) ;

fGframe->AddFrame (fText, new TGLayoutHints (kLHintsTop | kLHintsLeft, 5, 5, 5, 5)); (] 3 I
fMain->AddFrame (fGframe, new TGLayoutHints (kLHintsExpandX, 2, 2, 1, 1)); L J

|dataDD24.rDut
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ROOT

. jg Status ©

e Using ctrl+S any GUI can be saved
as a C++ macro file thanks to the
SavePrimitive methods
Implemented in all GUI classes.
The generated macro can be edited
and then executed via the CINT

e Executing the macro restores the v
complete original GUI as well as all
created signal/slot connections ina  |gr g eemrmmm——— =
global way -
e Macros can be stored in ROOT files  |Jla "oy °7 ™
with the data. o s 3 :l' root [0] .x example.C
~

// transient frame

e Running extracted macros from
ROOT fl |eS restores the appl ICatlon‘ ;ﬁ'r;:z;ez;z:me *frame2 = new TGTransientFrame (gClient->GetRoot(),760,. ));
to perform data anaIySIS With the TGGroupFrame *frame3 = new TGGroupFrame (frame2, "curve") ;
stored data.

—_—

TGRadioButton *frame4 = new TGRadioButton (frame3, "gaus",10);
frame3->AddFrame (frame4) ;
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. ¥ Status @

e QtBNL (in ROOT CVS since 2004)
e Uses Qt as a render engine for all ROOT graphics (GUI and canvas) via TGQt
e ROOT Canvases can be embedded in Qt widgets (talk by Valeri Fine)

e Qt GSI (works since many years on Linux, Windows port made in 2006)

1ol x|
e Lightweight interface that uses the Qt
event loop to drive Qt widgets and the R ow‘ i
ROOT event loop to handle all ROOT g -
events: GUI, timers, signals, etc. Mo o 1| () : [ RAWkmul
. . |AFIAkauI TH1 300'"'2— ....... N HEH';:LES 8::‘;;‘:
e Qtwidgets are rendered via Qt, ROOT E mofan e s
widgets are rendered either via TGX11 N o
or TGWin32GDK e L L
e ROOT canvases can be embedded in Qt  [Beosemre | 7T :
ﬁGEMva TH2 4§ u ::g: 22323
widgets § ng
M rawTDC TH2
e Another way... (talk by Bertrand Bellenot)
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GUI Classes @

e Triple slider widget allows an easy selection of a sub-range and a
pointer value in a defined range of values.

e Color selection dialog

[jcolorselector

Color Whee| Basic Colors I

I~ =

=10 x|

| ] ] Red [1m3
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W CEEC )
. Bue: [o55 |
P |
I e [
il il - [
Custorn Colors: tm [oor
NS T
FrEEECT
ol § 1 Il Add to Custom Colors
Current
OK Cancel Preview

Il Triple Slider Demo

|_TMath::LogNormal(x,[0],[11,[2]) |
1:1E : :
. A
FE
N el _______________________________
1“413"”0.'5“”-%”'11.%5'JL'£L"L2.5

¥ Constrained [T Relative
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;L GUI Classes ®

e TGTextEditor provides all basic editor functionalities and most
Important is that it allows to compile and execute macros

? hsimple.C - TGTextEditor g@

File Edit Search Tools Help
dlsE = | &) | Mlﬁ'l | L’aﬁilhlll | o Command: | -
T IL \ .\ T
-
New, Open Cut, Copy Searc:h Find Complla
Save, Save As  Print  Paste, Delete NexL GoTo  Run, Interrupt Help  Exit CINT command combo box
P = one dimensional histogram
el ] S a two dimensional histogran
T — a profile histogram
F_I th t' ;;*—* — a menorv-resident ntuple
I e name aS e argumen " ~s%—% These objects are filled with some random numbers and saved on a file.
L =
I//*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*—*
new TGTextEditor("hsimple.C"); aROOT—>Reset ()

<< Create a new canvas.
cl = new TCanwva={"cl", "Dynamic Filling Ezxanple",200,.10,700,500);
cl-:SetFillColor{d2);
cl-:GetFrane()-:SetFillColor(21):

TMacrO aS the argument: Dl—>GetFrame()—>SetBDrderSize(6)z

cl-rGetFrame( )—»SetBorderode(-1) ;

TM & . s Create a new ROOT binarvy machine independent file.
acrO maCrO, 7+ Hote that thi= file may contain any kind of ROOT object=s,. histograms,
< ploctures, graphics cbjects, detector gecmetries, tracks, events, stc. .

macro = neW TMaCr‘O("hS”’npleC")’ #+ This file is now becoming the current directory.

TFile *hfile = (TFile*)gRO0T-:FindObject{"hsimple . root"); if {(hfile) hfile-»Close();

new TGTextEditor(macro); hfile = new TFile('hsinple root® "RECREATE® "Demo ROOT file with histograms'):

## Create =zome histograms, a praﬁile histagr_'am a_\nd an ntuple

hzimple.C: 72 lines read. |Ln 12,Ch D y
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- GUI Classes ©

TGLiIstView TGMenuBar

e Space taken by each column can be e Chevron button — handles all menu
resized titles when they cannot fit the menu

e Sorting columns by different criteria bar area
W77 cie £ vow covrs (OO coss i+

Look in: |atuturials =] gl e lZE [ Multiple files I:: p— gtc;g;mar ?L:!‘?"fj;-f :

Marne | attributes | o Size| Dwrier | Growp « Gui Builder —-T

(L) #fitLinear.C.1.1 Iaessr -r-2 I’\§|C|icktn sor hy size| iy | T | || = (%] :

([ #oraph2derrorsfit. C.1 2 It -t -3 g0k antcheva oy Eile Edit View Options E l

[acvs [Fp - -2 410K antcheva ey | e |=..'...—"'" Hidden Menus | .

ﬁgﬂllrandnmmnt L 72K antcheva e | Help L4

'ﬁggajaxy.runt lrse-r=-r-- 1 antcheva Ity | Classes »

ﬂggajlery.rmt (g SRS 387 5K anteheva Iels | = ROOT

File name: I Open | H:

i [T o | 1
Eles of type: |HOOTﬂIes (.roof) j Cancel Jl Pt s e
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— /g_h GUI Classes @

TGFileDialog
e Creating new directory e Multiple ROOT files selection

1 1 1 1 TGFileInfo £i;
® Sortlng fIIeS by CIICkIng On COIumn new TGFileDialog(fClient->GetDefaultRoot (), this, kFDOpen, &fi);
if (fi.fMultipleSelection && fi.fFileNamesList) {
header TObjString *el;

TIter next (fi.fFileNamesList);
while ((el = (TObjString *) next())) {
new TFile(el->GetString(), "update");

bt Open }
Look in: |atuturials =l @’ = [ Multiple files } eiz:; ;:ﬂ(zl(ffF;;:rll:ﬂ:ne{ S
E | Attributes | N S_izel Ol et | Giroup = }
(] #fitLinear.C.1.1 Irsar -ar =3 I’\§|I:Ii|:kt|:| sort by size| oy
I:l Agraph2derrorsfit. 01 .2 [ S 2.0k anteheva Iels | :ﬁ
[dcwvs IFsteir = =i 40K antcheyva cy Look in: Iatutnrials + ; = Vv Multiple files
ﬂgﬂllrandum.rnnt lPsg=r==r == 72K antcheva cy =
ﬁggajaxymnt - --r-- 351.7K antcheva Iuls | D #fitLinear.C.1.1 ﬁgnaﬁlmnt
ﬂggall&r!.f.rﬂﬂt - 367 EK antcheva - [:l.#graphEdeerrsﬂt.E.l 2 'ﬁgstuck.mut
b I I d fillranclorn. root

File name: | Qpen |
Eles of type: |HDOT files (*.root) j Zancel Jl

simple root
T2 mipHiggs root

File name: |"ﬂllrandnm.rnut" "falaxy.root" "gallery.ro Dipen |
Eles of type: |HDOT files (*.root) j Cancel Jl

| :
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ROOT &%

I}.
il
Framensarh

GUI Classes ©

e TGSpeedo - has a shape of
speedometer; can keep track
of the highest displayed value

g
5) 1y,

.._\\"\\

O0F Procsss Nlstsr - Dzl sors

<Eventisx=: 13445
4 <MEfs> . 162
|
58
‘ Morm rate:  188.1
I
Cores - 4 (2%32)
|
hi Clack | 2667 GHz
ih&w FSB 1333 MHz
I b
& 11 112 114 116 118 1.2 Rat g GB
Mipi) [Gevie®]

« Many improvements in
keyboard navigation (menu,
buttons, ROOT dialogs)

e Copy/Paste text between
ROOT GUI widgets and other
application windows

-l

Title File Edit Format View Help
|TEEt Random Mumbers Test Random Numbers

Histogram
Flot
’75‘ 20

Error: Mo Errors

Style: |NnLine YI

=
L

kmarks Settings Help

3.31529e+01 5.46571e-01 2.97

2 pl 4.00667e+00 1.65199e-02 9.38

3 p2 9.84205e-01 1.28529e-02 6.00

4 p3 6.36355e+01 1.33348e+00 8.69
fita : Real Time = 2.62 seconds Cpu Time =

root [1] THID *fft = new THID("test","Test Random Numbersl

llka Antcheva

ROOT Users Workshop 26-28 March 2007 11



. Object Browser

* Executes browsed Macros e e . m=e

Help
|ac:1h0me\antchevalrtj 8 I B CI| |e| il G+|§| Optionl vl
finclude "TCanwa=s. h"

® E d i tS/S aveS m aC rOS |AII Folders |Contents of "fethomevantchevatroofitutarial s
(ot | Test the THath::BetaDist and THath::BetaDistI functions -
(CJFROOF Sessions < author: Anna Kreshul
 Dynamic icon generation [a=
e #include "Tlegend. h"
- wvoid mathBetal) {
[ ] I nVO keS SearCh d Ialog TCanvas #cl=new TCanva=s("cl". "THath: BetaDi=t".e600,L800);

cl—:Divide(l, 2):

TVirtualPad #padl = cl-:cd{l);
padl-:>SetGrid():

TF1 *fheta = new TF1({"fhbetz", "TMath:: BetaDist(=, [0]. [11)". 0O, 13
fbeta->SetParansters{0.5, 0.5);:
TF1 =%f1 = fheta—:>DrawCopy();
fl-»SetlineColor(kRed)
f1->SetlineWidth(1):
fbeta—>SetParansters(0.5. 2):

TF1 =#£2 = fbeta—:DrawCopy("san="):
f2—3SetlineColor(kGreen) ;

(=}

#include "THath. h"

File View Options

'atutorials | E ".,'3-|§5§5|

<o el »f

All Faolders |Contents of "fhomefonuchin/roottutarials” f2—>SetlineWidth(l}:
fbeta->SetParansters(2, 0.5):

oo * = eta—rDravCopy("=ans" )
((Jroot = TF1 =£3 fh D C " "
[CFROOF Sessions f3-»SetlineColor(kBlue):
E:Imome.fonuchin.l‘root D @ Bo—petrinataEtaa(i) :

fbeta—>SetParansters(2, 2);
""" [dcvs hksimple.riy hiakels1.C TF1 #fd4 = fheta—>DrawCopy("samns");
..... f4—:SetlineColor(kHagenta);
README i

i el L f4-—>SetTineWidth(l):

""" [Dalien hlahels2.C —gﬂ TTamand #lacandl = war TTamandd B 7 8 9% -
----- [Jasimage [ mathBeta c
----- == < 2 @
..... [:Ibase il
..... [ttt hprod.C haery.C haerw2.C
----- [chirp
----- [eint
----- [ cirrtes _
----- [:Iclarens D
----- [(clib - :
_____ [:Iconﬂg | hsimngle py himple.rb
..... [Jeant hzirmple. C
----- [[dcache LI ;I I

W 334 Owiects, 1 selected. [ hactd.C |

llka Antcheva ROOT Users Workshop 26-28 March 2007 12




ROOT /L Graphics Editor @ ;

e Changed creation of object editors e

Sensorl:Alieve I TSModule

e TClass::New() for instantiation © Forsot I Fvcniren [ -

e Store it in alocal TMap; inactive object editors are i U —

cached in memory for later reuse o I IS R

se| 1002 sy[ 1004 sz[ 1002

. Ha_mc! le visibility/order of class-editors by e T
priority Steiet| o —
» Full control over base-class editors’ appearance |es= F?"“M:"me
by the virtual method: T o e 2
TGedFrame::ActivateBaseClassEditors(TClass *ci) ooy 0
.

Handle the use of several tabs when needed by e

IV useTrans [T EditTrans

TGedFrame:: CreateEditorTabSubFrame(const Text_t *name) fue

" interpolate

' show defaultvalue | ||~

Underfow: [cut ] Il |-
overiow:  [cie = N |-

Needed by ALICE experiment el o8 wd
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New Editors:

e TF1Editor and its Set
Parameters dialog

e TLineEditor

[ Fitting Demo
Eile Edit Miew Options Inspect Classes

IﬂtFunctiUn

[T Update  Mpar: 6

|~ Get Parameters... |

H-Range
Pointz: | 500 2]
:1I: IIIIIIIIIIII B

§dset Parameters of fitFunction ~~~~~ [=E3
Name Fix  value Min Set Range Max
[0 r [ oeeier s [ -ssass By [ a0
[ O [ aseamzd] [ s & Ao [ savesr
[p2 O [ aozad [ -teesie &9 s [ -rossns)
[E [N IEET= 7eriee| g [ o3y
[p4 [ orraas ] [ noedsrer G W [ ozenar
[o5 [ oasreet ﬂ [ nasa4rs _J_l R
IV Immediate praview
Reset | Apply | DK | Cancel |

I 0.0000 I 3.0000

Marker

M- [T

70
60
50
40
30
20
10 i

—4— Data
—— Background fit
— Signal fit

2*5"9 | Lorentzian Peak on Quadratic Background |
ame

fitFcn:TF1 r

Line gn 0 U FU RN
I ]|

— 80

Function

=== Global Fit

0.5

15

e TGeo editors use the same mechanism

(poster by Mihaela Gheata)
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New Fit Panel @

General tab

e Replaces the old Fit Panel interface

@Nﬂw Fit Panel [

Current selection: h:THIF

General | Minimization |

=10l x|

- — Function
e \When activated, users can select Predefived: Operation
- - |ﬂtF|.|nc vI |7'F Nop ¢ Add T Conv
objects drawn in ROOT canvas for . T
fitting in the usual way (left mouse click) e
fitFunc Set Parameters . |
I&] set Parameters of f1 OB 1ol =]
Mame Fix Bound Value Set Range Step Errors _F}EII;?:;QS
[0 M [ 2ssiss 3]  essara & A [ sssara | essara &[T 118594 | Chi-square = (isergtneds |
[p1 u m 3392.4?2“ 0177 4 J :::: [ 101774 | 101?.?42“ 424036 ™ Linear fit
Robustl 1.00 = =
[p2 M [ os2208 8] 204662 & 204662 | 29.4862 3 | 420357 & tuksns = e .
[p2 [ ooseses ][ osszces =4 s 0553604 | 0.0553604 2] [ 0.00145611 :: i e :f“sem”ge
Best errors Improve fit results
|p4 n m 921.91 i“ -2765.73 ,! ::r: | 276573 | 2?5.5?32“ £.74159 ™ All weights = 1 ™ Addto list
[ E bins, weights=1
¥ Immediate preview Heani | fras | oK | e o gp?;}r?; ins, weights
. . . " sAME
e Status bar displays information about w
- - - - - [T Do not store/draw Advanced... |
the current minimization SettlngS IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
b bl
Fit | Reset | Close |
| LIB Minuit | MIGRAD | Itr: 5000 | Prn: DEF | 4
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ROOT

fi New Fit Panel &

Minimization tab 5w it Pancl 1 JR=TEY

Current selection: h::TH1F

General Minimization |

e Interactive library selection
© Minuit & Minuit2 T Fumili
® 1 Tal 1 1 Method
Choice of minimization method T P S
- Settings
® Users Can SpeCIfy Values for: Use ENTER key to validate a new value or click
¢ | RDOT session on Reset button to set the defaulis.
e Error definition FobARIATCE. maLee: Error definton (default=1) 00
- 148645 —@.168617 Max tolerance (precision): I 1e-006
° MaXImum tOIerance _B-%E?g%z B%;égggg Max numnber of iterations: IW
. - . A.08149329 -8.8068219975 - -
« Maximum number of iterations 27.37698 FErEE]  Frintoptons _
¢ Default i+ \erbose . Quiet
- - MnlUzerCovariance Parameter
e Print OpthﬂS. 1 -@.8A335302
0-0ood044  @.@514859
e Default 8.0864739  —B_B356267
—A_@922685 A.8358966
lobhal rrelati £fi
* Verbose MnGlobalCorre 1at i0nCoaf
I B.6081718
° QUIte B.8668252
B.631934
ERLEy Fit | Reset | Close
LB Minuit2 | MIGRAD  [i 5000 [Pm:DEF |

B
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Next Steps

GUI widgets
e Multi-line labels
e TGHtml
e TGTable

TGHtml

Fit Panel
Drag&Drop

Mar-07

High level GUIs
e Fit Panel
e Tree Viewer
e GUI Builder

GUI Builder

TreeViewer
Table Widget
GUI Work Package
Dec-07

Drag/Drop
Undo/Redo tools

Documentation
e GUI Tutorials
e On-line help

llka Antcheva
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Future Plans @

—
Complex Menu Entries
ﬂ Style: Marmal -
A Font: | Times Mew Roman & = | e width »
Al Size: 1z :ﬂ Ol Line Color... »
[ o 14032005 |[*| & Machzoos b [A il color... » Default Color
S M TW TF 5 1
B B_l:lll?i ChriH+E T Of 2 wae T4 Move ToFront  Chrl+F
/e Ll 6 7 8 9101112 A4 Move ToBack  Ctrl+B
P 13[14]15 16 17 18 19 3

Palette Menu

20 21 22 23 24 25 26
27 28 29 30 31

5

b

Special Ikems
| Flalette Menu Layaout 4
Calor Contral 8 = 5 4
Color Contral & x 2 4
Color Contral Gravscale 4
Calor Contral HLS 4
Date Picker Control »

Palette 6 x Z:

BinoweQ F
g AN O
Palette 6 x 7:

v RSB R
2P arwo
™EH Ve ed
o0 % [
« 3 P
EE wy ow &8 I T
| G i R 7y

- @ M xa

Cuskorn Color ...

Style | Wiew Help

Style: Mormal

Font: | Times Mew Roman

Sizge: 12
Bold Ctrl+B
Italic Ctrl+

L

Heading 5 1

Heading 6 1

Heading 7 1

Heading 8 1

Heading 9 1

Normal 1

Hvperlink 1 -

llka Antcheva
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ROOT %

A Doy Chrirmas)
{aais Analyis Framewsrk

Future Plans &

Date/Time Widgets

Duration (77472005 10:30:15 PM 5
15 Days 10:20:00 3| < . .'Ill._lrwsz . >
i [ Contiuous 26 27 26 29 1 2
[#] Daps . s[4 5 6 7 5 9
[#] Hows [4] Spin Button 10011 12 13 14 15 16
[ Mina 17 18 19 20 21 22 23
: 24 25 26 27 26 29 30
[#] Seconds a1 i .
[ Disatted | Today | [ Mons

Buttons

F N

[B] CExtCheckBox

& kultiline CE=tButtan
b CExtCheckBox y

g With merL

' .’
() CE R adioButton

4

b ltiline
® CE xtH adioB utton

-

. Color .., .

b ail
Calendar

Check-
List Box

Folder List
Shortcuts
[ 1Joumal

Hyperlink Label

i_onkack us iF wou have any queskions:

Learn mare

. Link - . Hover - .Eisited %

Zoom Slider

Multi-column Combo Box

- 3l

On-fly Edit Controls

Fiezizable dialag view

Type text {2
Undo  Chri+Z

& cut ey

Copy  Chrl+C

B paste  ctri+y

Erase

Select Al

Shutter

BEFAGE S IT M PH Wislooms i Paal-UIS onvins forud e v prol-u comyTorum sage LI =100
EAEAN06 11 5154 M Weloome tn Paal- 85 orine fonund e e profun. comyforumd peps I =2
LTOI0E AR P Wislooma b Pecl U5 arving Forund it ol comyFomd st MO0 =3 ows=1
12006 B ST I0FM  Wiskooms b Pesl NS e Forud g oo prod i St Forms aage T0ID =50

o B2A006 B AR P Fosum Mesiage g e prolsuie. o Fobam ey seve s
LT T PE PG on MG Pl UeS G0 - Simpls Cont_hitgpe s prof i oom P sipsC10=100
R0 STE A0 P Wiskcoma b Pac LS oning Forund g s prol i, comyFooum, mpe

LTRI0E 4TSS P PecdNS G Forume | CEdTmabndivin., hitg /o profan SommFaim_ e nfo TID=29005
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Thank you!
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