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SECTION. ¢ INTRODUCTION

QROSIB aC-+ibrary for buildinggraphical useinterfaces for ROSE tools i Q & Vi theyiablad@velbperso

prototype their applicationsrapidly, so that their tools can betterinteract with users,as well agprovide built-in
FIHOAEAGASE GKFG Fft2g GKS @Aradz £ AT GA2Y. QRGSE buittoyr A Lddzt I § A
top of the Qt4 library ww.qgtsoftware.con) but does not require developers to learn Qt. InsteadR@SBE

provides the necessary abstractions to build applications watimplex layouts an@idgetswith few lines of code.

In addition,developers can alsimcorporate Qt's rich libraryghich includes more than 400 widgets) WiffiROSE

The QR SHackage is part of thROSHistributionand can be found in the following directory:

{rose_srg/src/3rdPartyLibraries/qrose

QROSIs divided inthree modules: 1) framework, 2widgets and 3) components. The framework module contains
functionality for managinghe GUI,such asxecution windows layouts and communication between widgets and
components. The iget module contains generic graphielements such abuttons ard list boxes. Finally, the
componentmodule offers three ROSE componentshe QRSourceBoxwvhich presents the ROSE intermediate
representation as sourceode,the QRQueryBowhich providegjuery facilitiesandthe QRTreeBowhich presents
the ROSHR in hierarchical formThese modules can lmmbined with Qt. In general, Qt classes use the Q prefix,
whereas QROSE use the QR prefix.


http://www.qtsoftware.com/
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SECTION? C INSTALLATION
QROSE requirdke latest version ofdt version 4jncludingv (i Q & -oifeSticompiler oc) tool. ROSE must be
configured with the--with-gt configureoption to install QROSE.

If the configurescript is unable to fingrour Qtinstallation useone or more othe followingparameters:

e -with-qt=<DIR>the configure scripwill attempt to find the headers incDIR>/includg the libraries in
<DIR/lib, and themoctool in <DIR>/bin.

e --with-gt-inc=<DIR>the Qt headers are irDIR>

e --with-qt-lib=<DIR>:the Qt libraries are irkDIR>

e --with-qt-bin=<DIR>the moc tool is in <DIR>

Additionally, he moctool will be searched in the PATH.

For more information on how to build and install ROSE, check the ROSE manual.
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SECTIONB ¢ RUNNING

Listing 1 illustrates the minimum coderequired to

build aQROSE applicationlIn line 1, we include the (~ 1. #include <grose.h> )
grose.hheader whichcontains the public interface for 2. using namespace qrs;

the wholeQROSE library. The QROS!E library is defil 3. int main(int arge, char *argv[]) {

under the grs namespace. Before usingQROSE (or 4. QROSE::init(argc, argv):

Qt), the application must be first initialized usitige

QROSE:init () static method (line 4) with the g ) retwrn O;

number of usersupplied arguments (argc) and the
array of arguments (argv). TI@gROSElass contains LISTING: A VERY SMALL QR@SILICATION
other static methods ¢ control the QROSE application\
which we will cover in this tutorial.

To compile the application:

% g++main.cpp
-l{rose_build}/include;{qt4_includejcl{gt4_include}/Qt-L{qt4_lib}cL{{rose_build}/lib\
¢lroseclqroseclQt3SupportclQtCore-IQtGui

where{rose_buildjcorrespond to aROSE installation directorgnd{qt4 includejand{qt4 lib}correspond tathe
heades and library directories othe Qt4 installationrespectively. If shared (dynamic) librariesre used ensure
that the libraries argroperlyinstalled or can be found in the LD_LIBRARY_PATH environment variable.

NOTE:The grose.Hile includesall rose and groséneaders,as wellthe Qt4 core andgui modules (whictsupport
Yy2ad 2F viQa ¢AR3SniadditibnyiRlefidedzthi RTRIEUFP®RTNdadddivate Qt3 support
library. The following code shows the order in which headers must be included if the qrose.h header is not used:

#ifndef QT3_SUPPORT
#define QT3_SUPPORT
#endif

#include <rose.h>
#incude <Qt3Support
#include <QtCore>
#include <QtGui>

Theapplicationin Listing2 only initalizeshe QROSE library. If there are no compile ortiore errors, then QROSE
has been properly installed.
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SEcTIOM ¢ WINDOWS

To buil a QROSE applicatipave must first create the windows wehe widgets and componentare placed. A
window can becreated by instantiating th@RWindowclass Kisting2):

~ A

1. #include <qrose.h>
2. using namespace qrs;
3. int main(int argc, char *argv[]) {
4, QROE&::init(argc, argv);
5. QRWindow *winl = new QRWindow("win");
6. winl - >setGeometry(0,0,800,900);
7. int ret = QROSE::exec();
8. return ret ;
9. }
\ LISTING: INSTANTIATING A NDOW )

In line 5, we creatawindowy | 'Y Saith £ @ach window must have a unigmame In line 6 we use the method
QWidget:: setGeometry to set the initial sizeand placement of the imdow (x, y, width and height), since
QRWindow like every othéDROSE and Qt widgets desvie N2 Y QWidlget&lass. Also note that ifyou have
installed a ompositing window managesuch as Compiz or Beryl, the window placement may be different from
the one specified.

The graphical user interfade activatedwhen the QROSE::exec method is invoked.As a consegence the
program executionbecomestrapped inside the main event loop.Consequently all windows created will be
displayed, and events such as button clicks will be handled by functions associated with them (also called event
handlers or callbacks). Weilixdiscusevent handlingn detail in Section 6The main event looperminateswhen

all windows are closed, or when tH@ROSE::exit method is invoked. When the main event loop terminates,

the program execution continues in line (Bisting2). The return value oQROSE:.exec is either 0 if the
windows are closed manually or no error is detected, ifothe QROSE::exit method is invoked, then
QROSE::exec returns its input value.
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(

1. int main(int argc, char *argv[]) { \
2 QROSE::ini t(argc, argv);

3 QRWindow *winl = new QRWindow("win1");
4. winl - >setTitle("my 1st window");

5. winl - >setGeometry(0,0,300,300);

6. winl - >setRoot(true);

7

8

QRWindow *win2 = new QRWindow("win2");

9. win2 - >setTitle("my 2nd window");
10. win2 - >setGeometry(400,0,300,300);
11. win2 - >setFixedSize();

12. QROSE::exec();

13. return O;

14. }

LISTING: LAUNCHING TWO WIRRV/S

\ J

Gonsider the programin Listing3 which launches two windowsNe instantiate two windows idines 3 and 8
(Listing3) namedd 6 A Yy Mé | Y R & g AWersétthe NubdowdSteiaAwWiS theSBQRWindow::setTitle

(lines 4and 9)method. TheQRWindow:: setFixedSize methodis used to prevent resizing windows. If one or
more windows are marked as root (line 6), then closing either of them close all windows and the main event loop
is terminated Figurel illustrates the execution of this code.

} TERTIOU e
closingthis window, closes all

windows andterminates the
main event loop.

closing this window only
affects this window, because it
is not a root window.

this window cannot be
resized.

FIGURHE: EXECUTING THE CONDHSTINGLISTING

Everywindow instantiated can bemade visible or hidden. By default, all windows are displayed when the main
event loop startsHowever,the QRWindowstartHidder{) method can be invoked before QROSE :exec to override
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this behaviour, and make the winadw invisibleafter starting the main event loop. After starting the main event
loop, you may us®Widget::hide , QWidget::close and QWidget::show methods for any window or
widget. TheQWidget::hide  and QWidget::close makethe window invisible, whereaQWidget::sho w
displays the windowiseeTable2). There is not muckifference between hiding and closing a windéslosing a
window can be canceledHoweverjn both instances, th@RWindowobject remains in memoryand can be made
visibleat a later time Deletinga QRWindowobject, however,frees upthe memory and its identifier becomes
availableto new windows.

The QROSE::findWindow and QROSE::getWindow methods are used to retrieva QRWindowinstance
anywhere in the prograngiven its ientifier. If the window is not foundQROSE::findWindow returns NULL,
whereasQROSE::getWindow throws an exception.

The execution o simpleQROSE (and Qt) applicatioan bedivided in three partsinstantiating the widgets,
executing the GUI, and runmgnthe event handleraintil the main event loop terminatesQROSEegisters all
QRWindowinstances automaticallyand deletes them(including any widget instantiad inside any QRNdow)

when the application terminates.

Once a window has beearreated, we ca associate it wittwidgets. As mentioned in the previous section, &it
andQROSEA RISG & RSNAGS FTNRY (KS buttrs RIS @ wirddw & & ¢

( int main(in t argc, char *argv[]) { \

1.
2. QROSE::init(argc, argv);
3. QRWindow *win = new QRWindow("win");

4, (*win) << new QPushButton("b1");
5. (*win) << new QPushButton("b2");
6. (*win) << new QPushButton("b3");
7. QROSE::exec();

8. return O;

9. }

bl

b2

b3

\ LISTING: A WINDOW WITH THE BUTTONS )

The << operator acceptsas inputa pointer a a referenceof a QWidget object (linest46). For convenience, the
<< operator returrs the pointer orthe referenceof the widget insertedwhich canthen be stored in a variable.
Thisis useful if we wish to set the widgattributesright after creating it.

[ SGQa

LI |
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/1. int main(int argc, char *argv(]) { \
2. QROSE::init(argc, argv);
3.

QRWindow *win = new QRWindow("win");
4. QPushButton *b1 = (*win) [ "b1" ] << new QPushButton("bl");
5. b1- >setToggleButton(true);
6. QPushButton &2 =  (*win) << * new QPushButton("b2");
7. b2.setToggleButton(true);
8. QROSE::exec();
9. return 0;
10. }

\ LISTING: SETTING WIDGET RIBUTES AFTER INSTIANION J

In Listing5, we instantiate twaoggle buttons Note that in line 6, we pass the reference of the instantiated widget
as opposed to a pointeQROSE keeps track of all windows and widgets instantiagédde QRWindow and they

can besummonedat any point of the program, provided they have been named. To name a widget inside a
window, we uséQRWindowR subscriptoperator:

4 )

int main(int argc, char *argv[]) {
QROSE::init (argc, argv);
QRWindow *win = new QRWindow("win");

wn e

4. (*win)[ "mybutton1"] << new QPushButton("b1");

5. QPushButton &b2 = (*win) [ "mybutton2 "] << *new QPushButton("b 2");
6. b2.setToggleButton(true);

7. QROSE::exec();

8. return O;

9. }

LISTING: NAMING WIDGETS IR& A WINDOW

\ J

Once widgets have been instantiated and placed in a windbey can be recal anywhere in the program using
again the subscript operator:

r | "
1. int xpto (){
2. /I find the window where the widget is
3. QRWindow &win = *QROSE::getWindow  ("win");
4. QPushButton *b1 = win["'mybutton1"] ;
5. QPushButton *b2 = win[ "mybutton 2"] ;
6. }
LISTING: RECALLING WIDGHENSSTANTIATED INSTING)
\. >

Note that recalling widgets using the above form (line 4) will issue an exception if the widget is not found, and the
returned pointer to the wilget is automatically cast to the LHS of the assignment statement. Only pointers are
supported in this case. Naminghile optionalmust be unique in regards to every widget inside a window.
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S=cTIoN ¢ LAYOUTS

In this section, we focus on creatiogmplex layoutswithin a window. For this purpose, we introduce tligRPanel
classg KA OK Ag3\ yIR 200% dzad K G O QRWirSlowranbti@SQRPakell@ botR SRWindow and
QRPanelwidgets can be stacked either vertically (tdpwn)in a colunm, or horizontally (lefto-right) in a row
Specifying the orientation of widgets (tajpwn or leftto-right) in a QRWindowor a QRPaneis optional, and by
default, widgets are placed vertically inGRWindow(as we have seen in the previous section)tHe case of a
QRPanelthe orientation by default is therthogonaldirection of the parent containerqfRWindowor QRPanél
Here is an example:

( 1. int  main (intargc, char *argv[] ) { \

2. QROSE::init(argc, argv);
3. QROSE::Orientation orientation = QROSE::TopDown;
4 QRWindow &win = *new QRWindow("win" , orientation);
5. win["'Button A"] << new QPushButton("A");
6. QRPanel &panel = win["panel"] << *new QRPanel;
7 panel['Button B"] << new QPushButton("B");
8 panel['Button C"] << new QPushButton("C");
9 QROSE::exec();
10. return O;
11. }
- gtester 2=
| A |
L& JL < | |
\ LISTING: USING QRPANEL TREATE A MORE COMPLEXOUT )

In Listing8 we show an example where we instantiateo widgets inside QRWindow (lines 4): button A and a

panel. We have specified in the QRWindow constructor (line 4) that the widgets are to be inserted in a column.
Inside the panel, we add two buttons B and C. Because we did not specify the orieritatice panel constructor

in line 6, the panel uses tr@thogonalorientation of QRWindow, which is QROSE::LeftRight. Hence, buttons B and

C are laid down in a row. What happens if in line 3, we change the window orientation to QROSE::LeftRight? The
answer is shown below:
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More complex layouts can be obtained placingarbitrary QRPanel objects inside otheRPanebbjects Note
that QRWindow needs to be defined atop-level widget, and therefore cannot be made a child of QRWindow or
a QRPanel.

Sometmes, widgets in a panel or a window will expand to occupy available space. Consider the example in Listing
9, where we create a window with a text editor (line 5), and a panel (line 6) with two buttons (lin@s &nd for
now, we comment out lines 7 ariD:

/l. int  main (int argc, char *argv([] ){ \
2. QROSE::init(argc, argv);

3. QROSE::Orientation orientation = QROSE::TopDown;
4, QRWindow &win = *new QRWindow("win", orientation);
5. win << new QTextEdit;
6. QRPanel &panel = win << *new QRPanel;
7. /llpanel << new QRSpaceWidget;
8. panel << new QPushButton("Open");
9. panel << new QPushButton("Quit");
10. /lpanel << new QRSpaceWidget;
11. win.setGe ometry(0,0,300,300);
12. QROSE::exec();
13. return O;
14. }

- ‘qtester. (eI

Open ‘ ‘ Quit

\ LISTIN®: THE PROBLEM OF BEXS THAT EXPAND MVTHE WINDOWS SIZE J
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In this example, the Open and Quit buttons
SELFYR | OO02NRAy3 G2 | -
prevent this, we can add aQRSpaceWidget uncommenting line 7
instance a the first child (uncommenting ling 7o
take as much space as possible on top or on
left according to the orientation The effect of

uncommenting line 7 is that we riglaligned the uncommenting line 10
buttons, whereas uncommenting line 10, we lef
align the buttons. dcommenting both lines
centers both buttons in regards to the panel.
uncommenting

lines 7 and 10

We can also adjust the spacing and the margins of the contents of a window or panel by use¢Sthacing
andsetMargins methods respectively. The spaciogrrespondgo the distancebetween widgets. For instance,
if we usewin.setSpacing(100) , Wherewin is aQRWindownstance, and add four buttons, then the buttons
inserted in the windowill be keptat least100 pixels apart:

The setMargin  (left,top,right,bottom) method, on the otherhand, definesthe left, top, right and
bottom space reserved for eachidgetinside a panel or a windavBy defaultthere is a margin of 11 pixels on all
four sidesIn the following window, we set the margiand spacing to O:

Panels and windows carisa be insplitter mode In this mode, widgets enclosed in panels and windows can be
resized or evenhidden by the user by dragging a handle. To activate the splitter mosle, pass he
QROSE::UseSplitter argument in the QRWindow or QRPanel construsiooyasinListing10:
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int  main (int argc, char *argv(] ){ \

QROSE::init(argc, argv);

N

3. QRWindow &win = *new QRWindow("wi n", QROSE:UseSplitter );
4. win['Button A"] << new QPushButton("A");

5. QRPanel &panel = win["panel"] << *new QRPanel;
6. panel['Button B"] << new QPushButton("B");
7. panel['Button C"] << new QPushButton("C");
8. win.setGeometry(0,0,200, 130);

9. win.setTileSize(70);

10.

11. QROSE::exec();

12. return O;

13. }

mgtester S E)] )

LISTIN@O: SPLITTER MODE

- J

The size of each widget inside a panel or a window in splitter mode can be set programmatically using the
setTileSize (si zel, si znethod (lieep ¢ Listing10). This method receivess inputan arbitrary

number of argumentswhere each argumenspecifiesthe fraction size (from 0 to 100) of thevidget as a
proportion ofthe parent (panel or window). Hence, in li®ewe set button A with 70% of the sin&the window,

and the panel (with buttons B and C) with the remaining 30%. The size of the last widget is always ignored, since it
is set so widget sizes sum 100 If we have 3 buttons in panel p, then p.setTitleSize(30,40), will set the first
widget with 30% of the panel size, the second with 40%, and the last widget with B@@adivise to set the
windows geometry (line 8) before setting any windows or panel tile size. This is because resizing the window may
not retain the tile size proportion

Captions can be provided for windows and panels by passing them as parameter in the constilici®iis useful
for identifying the purpose of a window or panel. When the user provides the caption, a box is drawn inside the
perimeter of a window or panel witthe caption shown on top, as shownlirsting11:



/‘

int  main (int argc, char *argv][] ){
QROSE::init(argc, argv);

N

QRWindow &win = *new QRWindow("win", "
win['Butto  n A"] << new QPushButton("A");

win.setGeometry(0,0,200,130);
QROSE::exec();

©CoNO G AW

10. retu rO;

Windows and panels can also be made checkable set@heckable

main window ");

QRPanel &panel = win["panel"] << *new QRPanel ("panel ");
panel["Button B"] << new QPushButton("B");
panel['Button C"] << new QPushButton("C");

\ LISTING1: WINDOW AND PANERARTIONS -/
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. In this case, the panel can be checked to

enable or disable the panel or window. TheethodssetChecked andisChecked can be used set anguery
the checked state of a window or panel. For instance, consider the following statement after lingsfing11:
panel.setCheckable(true) . In this case, the followingimdow would appear:

=] qtester LElx]]

main window
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The following tablesummarizeshe constructosfor QRWindow and QRPanel:

TABLA: WINDOW AND PANEDRSTRUCTOR ARGUMENTS

Arguments (constructor) QRWindow QRPanel
nam required not available
_"f‘ € _ed (named as other widgets
std::string (first argument) see Section 4)
orientation optional erpiomel
QROSE:: TopDown, default: TopDown defatg:;gtpp;?el}tle O?”v;:tda;ﬁn el
QROSE::LeftRight (second argument) P P

(first argument)
splitter mode
QROSEUseSplitter,
QROSE::NoSplitter
caption optional
std::string (last argument)

optional
(after orientationargumentif supplied)

TABLE: QRPANEL AND QRWIDNY METHODS
Method QRWindow QRPanel
operator [ std::string name] (a) lefthand side of an assignment statement: assigns the widget nal

(b) righthand side of an assignment statement: returns child widgei
with that name (note: the widget returned can be an immediate or-no

immediate child of the windowr panel)
QWidget*operator << QWidget*
QWidget&operator << QWidget&
setTileSize;} ET O OEUAph adjust the widget sizes (in pixels) in a panel or window in splitter mo:
setSpacing(int size) sets the dstance (in pixels) between widgets in a panel or window

(only works in norsplitter mode)

inserts a widget inside panelor window

SEREEINE (T, Torp, feli sets the margin for each widget in a panel or window

bottom)
setCheckable(bool) sets or disable checkable mode in panels or windows
setChecked(bool) checks or unchecks the panel or window (must be in checkable moc
bool isChecked() return true if the panel or window is checked
bool setRoot if a window is set to root,
then closing the window
. : n/a
terminates the main event
loop
setFixedSize() disables resizing n/a
setTitle() sets the title in the titlebar n/a
setDebugMode (bool) prints a report on the

console with the geometry
(sizes and position) of the
window and all enclosed n/a
widgets each time a
window is moved or
resized



Page]| 15

SECTION ¢ CALLBACKS

In the previous two sections we describe how to build a graphical user interface with QROSE. In this section, we
focus on writing code thait executed in response tevents, such as a button clickQROSE extends Qt by offering
an additional callback mechanism that does not rely on the nudtgect compiler, but it is fully compatible with Qt.

Qt has a sophisticatedommunicationmechanism forQt objects (such as widgetsyhich relies on signals and

slots. In a nutshellQt objecs can emit a signab notify a change in its state or an event. If we wish to write code
that is triggered when a signal is invoked, then we must write a slot, and connect that signal to the slot. A slot is a
normal method function. The advantage of thignal/slot mechanism is that the object that sends #ignaland

the object that handles the event do not knomhich partiesare involved in the communicatianA signal can be
associatedwith several slots, and a single slot can be used to handl#iple signals. Another benefit of the
signal/slot approach is that it is type safea connection between a signal and a slot is only accepted if tyyeér
signatures match.

.STF2NB AffdzAGNI GAy3 K2g vwh{ 9S(iDE(I SheresEps wdidedito avitdanl £ «k & 2 i
application thatoutputsd | St £ 2 2 2NI RHé Ay (KS OFrftheQt iBfereénéeSnginuaaysd dzil G 2 v
0KI G 0K Ssigdabis &niitfed By étheQPushButtonwidget when the button is clicked (defined ithe
QAbstractButton base claysBecause the clicked signal has an optional boolean parameter, we have two valid
signalsignatures: clicked() and clicked(boghlve choose the formerNext, we write the sit to handle the clicked

signal,which must match the sigature of the signal Note that signals and slots must be defined inside a class

derived bythe QObject clasgmaking it a Qt object)and furthermore, we must insert th@ _OBJECT macro inside

that classListingl2illustratesthe greeting() slot code:

4 a

#include <QObject>

#include <iostream>

class Xpto: public QObject {
Q_OBJECT

public slots:
void greeting() {
std::cout << " Hello World! " << std::endl;
}

Boxx~NoprWNE

0. %

LISTIN@G2: A QT SLOT METHODNETION

\. J

Now, we usethe QObject::connect method thind G KS o6 dzidi2y Qa Of AO1 SR usidgany/ £ G A G|
instance of Xptdline 7 ofListingl3). The result is that eachntie the buttonis clicked, the slot is invoked:
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#include <  xpto.h> // Listing 12

2. int main(int argc, char *argv[]) {
3. Xpto xpto;
4. QROSE::init(argc, argv);
5 QRWindow &win = *new QRWindow("win");
6 QPushButton *button = win << new QPushButton("click me!");
7 QObiject::connect(button, SIGNAL(clicked()),
&xpto, SLOT( greeting ()));
8. return QROSE::exec();
9

LISTIN@3: CONNECTING A SIGNPO A SLOT

\. J

Compiling the code ihisting12 (xpto.h) andListing13 produce undefined reference errors. This is because the
class definedn xpto.h contains the Q_OBJECT macro which declares a number of virtual methods, which provide
meta-object information required to process signal and slot communication. The implementation of these
YSGK2Ra Aa 3ISYySNI (SR I-aécympiieh Ta gerferate tHeSinmple@entatiorQsausdiee S 4 |
which must be linked with the source listing13, we need to run moc on every header fitentainingthe
Q_OBJECT macro, which is required for any class that contains sigakits:

%moc xpto.h > moc_xpto.cpp

Insummarg G2 dzaS viQ& &A 3y I(I)eentt & dassYhat@éivey fio@ObECt 6 Bnplefdnt (
slot methods that respond to signals, and (2) tise moc compiler on every header file that containslass with
the Q_OBJECT macropmvide the metaobject implementation.

QROSakes it easier by bypassingpc and the need to generate classes that derive from QObject. Instead, users
can write a normal C++ functioms slots or callbacksand use the QRSElink method (instead of
QObject:connect) to associate them with signals. Here is teamed | St t 2 appicatibnRising the
QROSHink method:

(~ )

void greeting( ) {
std::cout << " Hello World! " << std::endl;
}

void main(int argc, char *argv[]) {
QROSE::init(argc, argv);
QRWindow &win = *new QRWindow("win");
QPushButton *button = win << new QPushButton("click me!");
QROSE::link(button, SIGNAL(clicked() ), greeting);
return QROSE::exec();

wn e

BoOoo~N> O A

0. }

LISTIN@4: USING QROSE::LIN®& ASSOCIATE A SIGNWTH A SIMPLE FUNGN

\. J

The code irListing15 builds two buttons, whichwe link tothe callback() method in class Xptilote that this

method must bestatic. The fourth parameter of the link method (lines13B2) isthe instance oXpto, however it

can be an arbitrary pointeinthis case when either button is clicked, thealtback method is invoked (line 9), and

the method QROSE::chData<type>() is used to recover the instance of Xpto (fourth parameter of QROSE::link).
Furthermore, QROSE::cbSender<type>() returns the Qt object that emitted the signal. Line 12 returnst the fir
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button widget, and we use it to compare with the sender (line 14). If the first button is pressed, then we change its
OFLIiazy (2 a1l Stft2 22NIRE o0fAyS mMp0X 20KSNBAAS AF Al Aa

/1. class Xpto { \

2. public:

3. Xpto(std::string msg) {

4. _msg = msg;

5. }

6. void greeting(QPushButt on *pb) {

7. pb- >setText(_msg.c_str());

8. }

9. static void callback() {

10. Xpto *xpto = QROSE::cbData<Xpto *>();
11. QPushButton *sender = QROSE::cbSender<QPushButton *>();
12. QPushButton *pbl = (*(QROSE::getWindow("win")))["b 1';
13.

14. if (sender == pb1l) {

15. xpto - >greeting(sender);

16. }else {

17. QROSE::exit(0);

18.

19.

20. protected:

21. std::string _msg;

22. }

23.

24,

25. int main(int argc, char *argv[]) {
26. QROSE::init(argc, argv);
27. QRWindow &win = *new QRWindow("win");
28. QPushButton *button1 = win['b1"] << new QPushButton("click me!");
29. QPushButton *button2 = win['b2"] << new QPushButton("quit");
30. Xpto xpto("Hello World!);
31. QROSE::link(button1, SIGNAL(clicked()),
Xpto::callba ck, &xpto);
32. QROSE::link(button2, SIGNAL(clicked()),
Xpto::callback, &xpto);
33. return QROSE::exec();
34. }

\ LISTIN@S: USING QROSE::LIN®& ASSOCIATE A SIGN® A C++ METHOD /

Although he QROSE mechanism is easier and faster to use thahl@s two limitations. The first is that each

sender object (such as a button) can be linked to a single callback for each signal ifTeisitseans that after

linkingthe first bull (i 2cyicRedl signal to Xpto::callback in line &isting15), we cannot link the same button and

signal to another callback, without overriding the first callback. The selonittion is that the link methodonly

supportsa limited number of signal signatures, althougtdoes cover the majority of signals in the Qt widget

fAONI NBE® | SyOSz: AT | aAAdIylfar@yd fORF T2 Ay AHE YT (KBSYY KB
followingC++interfacSY G JDOAR {68 Ol 0AYy (I AyGoéd |1 26SOSNE | aAdyl
GO2ABABY I foadceldS GeaLlSvé OFlyy2i 6S dzaSR 6A0GK fAy] YSiGK
scenarios, we have to resort to the Qt signal/simchanism. The signals supported by the link method are shown

in Table3: SUPPORTED SIGNALS by the LINK METHOD
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TABLB: SUPPORTED SIGNBKSTHE LINK METHOD

Signal signature Callback inteface (function or static method)

my_signal () void my callback()
my_signal(bool) void my callback(bool)
my_signal(int,bool) void my callback(int,bool)
my_signal(int) void my callback(int)

my_signal(int,int)
my_signal(const QPoint &)
my_signal(int,int,int) void my callback(int,int,int)
my_signal(int,int,int,int) void my callback(int,int,int,int)
my_signal(const char *)
my_signal(const QString &)

void my callback(int,int)

void my callback¢onst char

Note that the Qt signal/slot mechanisis not used tgrocesdow-level events such asouse movemenor key
preses Instead, the QWidget base claBsm which all widgets derive, has several virtual methtids are
invokedwhen system eventsre processedn the main event loop. These theds, such as mouseEveman be
reimplemented to handle the appropriate event.

While executing a slot, a function or a method as a resulhodraitted signd, all windows and widgets related to
the given application freezd his means that the applitan becomesunresponsive. This becomagroblem if
we wish to show a progress bar, we useanother widgetto output aresultas it becomes availahl&o avoid this
problem, we must use the QROSE::processEvents() method to pritessquiredsystemevents

r | \
void callback() {

/I this loop ta kes several seconds to complete
// to avoid freeze, we use the QROSE::processEvent()
/I at the end of each iteration
while (cond) {
é
QROSE::processEvents();

CoNorLWDE

LISTIN@6: AVOIDING GREEDYLCBACKS
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FECTION ¢ QROSRVIDGETS

While Qt has a wide range of widgets that can be used with QROSE, we have introduced a nhumber of widgets that
we believe are easier to use. In this section, we present a quick overviewss Widgets.

A. QRButtons

QRButtons is a panel (derives from QRPanel) that carmesnber ofnormal, toggle, check and radio buttons.

Method Description

QRButtons ()

QRButtons (std::string caption) createsa panelwith a caption (if provided) andith
QRButtons (QROSE::Orientation orientation) the specified orientation (QROSE:: TopDown or
QRButtons (ROSE::Orientation orientation, QROSE::LeftRight).

std::string caption)
void addButtongint numButtons,

Type type) adds a number of buttons with the specified type.

Different types can be added by calling this method
more than onceThe indexof each button (starting
with zero) corresponds to the order in which buttons
are inserted.

available types:
QRButtons::Normal
QRButtons::Toggle
QRButtons::Check
QRButtons::Radio

QAbstractButton* operator [](int id) returns the Qt button instance

int getld(QAbstractButton *button) returns the index number of the Qt button instance,
or -1 if it does not exist.

Type getType(int id) returns the type of the Qt button instance

G2AR aSa/ 1 LIiAz2yo02yail OKI setsthed dzii (i 2 y. e firbt Fodnéxpects n

g2AR &aS0/ 1 LIiA2y oAyl ARZ «arguments corresponding all button labels. The
second form only changes the label of one button
given its index. The next (and subsequent
parameters) use printf style arguments.

void setPicture(int id, const char *filename) setstB 0dzi 2y aQ LA OG dzZNB ®

void setPicture(int id, const char *xpm[]) FAESYlFYS 06 d2Lia I ansdndyformat) >
array. The XPM format allows images to be embed
in the code.

void §etBtnCheckeQ(|nF id, bool check) abutton is checkable if it is a toggle, check or radio

boolisBtnChecked(int id) button. A button is checked if it is in a selected state

bool isBtnCheckable(int id) '

void setBtnEnabled(int id, bool enable) when a button is disabled it cannot be clicked or

bool isBtnEnabled(int id) checked.

signal emitted whena button is clickedwith the button

clicked(int) index as parameter.

slot a virtual method that can be reimplementéthrough

virtual void clickEvent(int id) subclassinglo handle the click event (use this if you

do not want to use Qt::conra or QROSE::link)



B. QREdit

Amulti-line or singldine texteditor.
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Method Description

QREdi(Type typg
QREdi(Type type, const char *caption

available types:
QREdit::Line
QREdit::Box

creates a singiine (QREdit::Line) or a miiline
(QREdit::Boxext box. The caption is the label used
describe what theuser should introduce in the
textbox (e.g.cnameyY ). &

void setText(std::string text);
std::string getText() const;

sets and gets text inside the textbox.

void clear()

clears the text.

void setReadOnly(bool readOnly)
bool isReadOgl)

if the textbox is in reagbnly mode, the user cannot
change the text in the texbox. This is useful for
creating labels.

virtual void changeEverg¢nst char*text)

QFont getFont()

vigtel SR ABl( 01l Bl Celtely) sets/gets the font, text and background color. The
QEler getrentvo() QFont and QColor classes are part of Qt

void setBgColor(QColor color) ’

QColor getBgColor()

signal signal emitted when the text is updatedhe updated
changedconst char ¥ text is emitted wih this signal.

slot a virtual method that can be reimplemented (throug

subclassing)thatis invoked whenevethe text in the
textboxis updated.

C. QRProgress

A progress baiis usedto notify the progress of a particular tasiBe sure to use the QROSIprocessEvents to

refresh the application (see end of previous section).

Method ' Description

QRProgres§
QRProgresgool useTextLabgl
QRProgresgool useTextLabel, bool autoHide

creates a progres bar widget. If the useTextLabel paramet

is set to true, the widget showsstext label describing

current subtasklf set to autehide, then the widget appears
only while the task is under progress, and automatically

hides when the task is over (defaig not to autchide).

void set(int totalSteps)
void set(int currentStep, int totalSteps)

sets the total number of stepsvhich must be greater than
zero. This method can be invoked at any point, and the

current step can be updated.




void tick()
void tidk(std::string txt)
void tick(std::string txt, int steps)

int value()

int maximum()
voidreset)

signal

started()

ticked(int)

ended()

slot

virtual void startEvent()
virtual void tickEvent(int value)
virtual void endEvent()

D. QRSelect
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advances one step or number of steps if providEde text
provides a description of the current subtext, and is showr
the useTextLabel is set to true in the constructor. Note the
the widget haghree modes:
started, in progressteset If thetotal number of steps is 3
then:
tick(): starting mode (shows the widget if autoHid€)%
tick(): in progress, 33%
tick(): in progress, 66%
tick(): in progressg 100%
tick():resetmode (hdes the widget if autoHide)
tick(): starting mode (shows the widget if autoHide)
X StGo0o
current step.
total number of steps.
puts the widget in reset mode

signalemitted when starting, in progress and reset mode
The ticked signalarriesthe current stepas parameter.

virtual methodsthat can be reimplemented (through
subclassing) thaareinvokedat each mode (started, in
progress and reset)

This widget is used to display a list of elements that can be selected by the user.

Method Description

QRSelecfType typé
QRSelecfType type, const char *captipn

available types:
QRSelectCombo
QRSelectBox
QRSelect::Check

void setList(const std::list<std::string> §Ist

void stList(const std::list<std::string> &]st
bool append)

void addItem(std::stringext)

void removeltem(int index)

void clear()

unsigned count()

void setText(int index, std::string text)

std:string getText(int index)

void setPicture(intndex, const char *filename)

void setPicture(int index, const char* xpm(])

creates a selection widget. There are three types of
selection: (a) QRSelect::Combo displays a single lir
text-box that can expand to a dregiown list (only oe
element can be selected), (b) QRSelect::Box disple
drop-down list (only one element can be selected),
and (c) QRSelect::Check displays a drdain list
where multiple elements can be selected.

sets elements of the list. By default, existing elemer
in the widget are cleared before adding the new ong¢
unless append parameter is set to true.

adds and removes a single item in the list, clears all
elements, returns the number of elements.

updates thetext for agivenelement (first element
starts with index ) or sets a picturaext to the
element.
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void setSelectedift index)

void setSelectedt index, bool cheked) selects (or unselects if checked = false) an item,

returns a list of indices corresponding to selected
items, returns true if item of a specific index is

oaf <' > -
std::list<int> getSelected() const; selected

bool isSelected(int index)

Slgglaelcte d(i) signal emitted when an item is selected, clicked or
; ! doubleclicked, and the index of the item is sent as
clicked(int) parameter
dblClicked(int) '
slot

virtual methods that can be reimplemented (through
subclassing) that are invoked when an item in the |
is selected, clicked or doubt#icked.

virtual void selectEvent(int index);
virtual void clickEvent(int index);
virtual vad dblClickEvent(int index);

E. QRSeparator

A widget that draws a vertical or horizontal line in a windavpanel.

Method _ Description

QRSeparatof) Creates a horizontal or vertical line according to th

QRSeparator(QROSE::Orientation orientation) orientation provided (QROSE::TopDown = horizont
line, QROSE::LeftRight = vertical line). If no orienta
is provided, then it takes cue from the orientation o
the panel or window.

F. QRTable

QRTable displays data in 2D form (column, row) format.

Method _ Description

QRTable() creates an empty table if no parameters are provide
QRTable(int numCaols, ...) If numCaols is provided, then it expects the title
headers for each column.
903d vwelofS GFofSooz «a
void addCols(int numCqls addnumber ofcolumns
void removeCol(int colld) remove columrcolld
void setColHeaders(const char *caption0, ...) set title for column header (see constructor example
void showColHeaddvpol show show column headers,
void setDefaultColWidth(int size) set the default width for columns
void addRavs(int numRows) add number of rows,
void removeRow(int rowld) remove rowrowld,
void setRowHeadersgost char *caption0, ...) set title for row header (see constructor example),
void showRowHeader(bool shypw show row headers,
void setDefaultRowHeight(int size) set the default height for rows




void setType(Type typeint col, int row)
TypegetType(int col, int row)

available types:

QRTableNormal

QRrable:Edit

QRTable:Check
void setText(stdstring text, int col, int roy
void clearText(int col, int row)
void setPicture(const char *icon_file int col, int row)
void setPicture(const char *xpm([], int col, int row)
void clearPictur@ént col, int row)
void setTextColor(QColor color, int col, int row)
void setBgColor(QColor color, int col, int row)
void setFont(QFont font, int col, int row)
void setCheckedpol checked, int col, int row
bool iChecked(int col, int row)
bool isCheckablett col, int row)
void setEnablediool enabla, int col, int rowy
bool i€nabled(int col, int row)
void setHAlignment(bool left, bool right,

int col, int row)
void seVAlignment(bool top, bool bottom,
int col, int row);

void activateCell(int col, int row)

void setHDim(int col)

void setHDim(int col, int width)

void setVDim(int royw

void setVDim(int row, int height)

signal
activated(int, int, int, int)
clicked(int, int)
dblClicked(int, int)
changed(int int)

slot
virtual void activateEvent(int col, int row,

int oldCol, int oldRow)

virtual void clickEvent(int col, int row)
virtual void dblClickvent(int col, int row)
virtual void changeEvent(int col, int row)
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A normal cell is readnly, an edit cell can be updatec
by the user, and a check cell can be selegtét a
checkbutton. Supportsrange selectior{see below)

sets/clears the text and picture of a cell, sets the te»
color, background color and font. Sups range
selection(see below).

controls the checked state of cells. Supports range
selection(see below).

if cells are disabled, they cannot be selected or edit
Suppors range selectiofsee below).
sets horizontal alignment:

left=true, right=false:dft alignment

left=false, right=true: right alignment

left=false, right=false: horizontal centelignment
sets vertical alignment:

top=true, bottom=false: top alignment

top=false, bottom=true: bottom alignment

top=false, bottom=false: vertical center alignmen|
Supports range selectiqsee below).
provide focus to a cell

sets column width and row height. If the dimension
not provided, then the width or height will be
adjusted automaticayl.

signals emitted when a new cell is activated
(parameters: column, row, old column and old row),
when the cell is clicked, doubtdicked and whn
contents are changed (parameters: column and row

virtual methods that can be reimplemented (through
subclassing) that are invoked whareell is activated,
clicked, doubleclicked or when the contents are
changed.
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For methods thesupportrange selectionthe row and column parameters can describe a cell, a row, a column,
header cells, and all cells:

Column Row Description
¢ (integer number) r (integer number) cell (c, r)
¢ (integer number) QRTable:All columnc

column header celt
all column header cells
row r
row header celt

¢ (integer numbel)
QRTable::All
QRTable::All

QRTable::Header

QRTable::Header
QRTable::Header
r (integer number)
r (integer number)

QRTable::Header QRTable:All all row header cells
QRTable::Header QRTable::Header All header cells
QRTable::All QRTable:All All cells (excluding header cells)

For instance,

F2N) 2yS OSttyYy &aSiG¢SE(G6alGSEGET MZ MmO

F2NJ 2yS NRgoY &aSiG¢SEGo0alSEGET vwelofSYYy
vwel of SYY!Iff X vweloftSyYylffo

e {SGilay3 G§SE
e {SliidAay3a GSEG
e Setting text for all cells: setTest(i SE (i ¢ =

G.QRToolBar

Creates a toolbar.

Method Description

QRToolBa(QROSE::Orientation orientation,
bool showText = true,
bool showPic = true,
bool picBsidesText = true)

creates an horizontal or vertical toolbar according tc
the orientation (QROSE:: TopDown = Vertical,
QROSE::LeftRight = Horizontal). Button captions a
shown if showText is true and images are shown if
showPic is true. Images are shonext to the caption
if picBesidesText is true, otherwise, the text is show
below.

int addButton(std::string caption)
int addButton(std::string caption,
std::string icon_filename)
int addButton(std::string caption,
const char *icon_xpm([])
int addToggleButtorgstd::string caption)
int addToggleButtorgstd::string caption,
std::string icon_filename)
int addToggleButton(std::string caption,
const char *icon_xpm[])
void insertSeparator()

adds a button or a separator. Each button added is
indexed with an integer starting with @ separator is
not treated as a button and is not indexed toggled
button can stay pressedn image can be added
either by providing the filename (a jpeg or png) or
providing an XPM array.

void setCaption(int id, std::string caption)
void setPictue(int id, std::string filename)
void setPiture(int id, const char *xpm([])

sets caption or picturéor a specific button




void setEnabled(int id, bool enable)
bool isEnabled(int id)
void ®tChecked(int id, bool checked)
bool isChecked(int id)
bool isCheckable(int id)
void setHidden(bodhide)
bool isHidden()
void setHidden(int id, bool enable)
bool isHidden(int id)
unsigned numButtons()
signal
clicked(in)
slot
virtual void clickEvent(int )d
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enables or disables a button. A button is checkable
it is a toggle button, ané checked if the button is in
a pressed state.

hides the whole toolbar or just specific buttons.

returns the number of buttons.

signal emitted when a button is clicked (parameter i
the index id)

virtual method that can be reimplemented (through
subclassing) which is invoked when a button is
clicked.
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SCTIo 8 ¢ QROSEOMPONENTS

QRose components are special Qt widgttat process ROSEmtermediate representation Thesecomponents
can help developers debug their programs by displaying the AST in different forms, as well as manipultits it.
distribution, we include threeexperimentalcomponents:

1. QRSourceBoxrhis component displays the IR@s+sourcecode
2. QRTre®ox The QRTree component displays the IR as a tree.
3. QRQueryThis component performs queries to the IR.

These components can be createsl@her widgets, and accept as parameter an SgProject.

#inclu de <rose.h>
#include <grose.h>

using namespace qrs;

int main(int argc, char *argv(]) {
QROSE::init(argc, argv);
SgProject *project = frontend(argc, argv);
QRWindow &win = *new QRWindow("win",
QROSE::UseSplitter);

CoNoGORrLNE

10.  win << new QRTreeBox(project);
11. win << new QRSourceBox(project);
12.  win.setTileSize(40);

13. win.setGeometry(0,0,900,600);

14. return QROSE::exec();

BEE
[ G cache .;.* collect = clear ogo broadcast ;1/ highlight g lookup

Nodes

5 aﬂuzs Project ]
+-test.cpp

[ G cache .;.* collect = clear ogo broadcast = goto @ lookup \1",‘ zoom+ \:3‘ zoom-

1

)

* TicTacToe by Eric Marcarelli

2
3 *f
4 //#define USE_IOSTREAM
5 #include =stdlib.h>
6 #ifdef USE IOSTREAM
7 #include <iostream.h>
8 #else

9 #include <stdio.h>

10 #endif

11 #pragma hello

[

13 flace dummu

Listingl7: Instantiating two ROSE components
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In Listing17, we create an instance dQRTre8ox and QRSourceBox, and passSgRrojecbbject as parameter

These components can immediately aowmicate with each other. SgNodes selected from one component can be
emitted to another component to be processed or visualized. Each component has a cache where nodes received
from other components are kept. To help manage the cache each component batbartattached. Theache
managemenbuttons are:

e Target.When the target mode is ON, the component receives &giode broadcast including from itself.
When OFF, the component ignores any SgNode broadcast.

e Cache. When the cache view is ON, the componergualizes the cache which is a list of individual
SgNodes that were received. When OFF, the component renders the SgProject instance provided in the
constructor.

e Collect. When collect mode is ON, the component adds the SgNodes into the cache. Wheth®©FF
component clears the cache before receiving new elements.

e Clear.Clears the cache.

e BroadcastBroadcasts all elements in the cache to other components.

2A0K GKA& AY YAYR® [SiQa R2 a2YS SELISNAYSyiGa ¢AdK (KAA

1. compile and run the code inisting17.

2. click highlight and lookup in the QRTreeBox component (above). ddoanywhere in the soureeode
(below), press rightlick which shows a popup menu with all SgNodes associated with that location, and
select one SgNode This SgNode will be transmitted to the QRTreeBox component, which will
FdzG2YlF GAOFtfte akKz2g AlGd ¢KS OF OKS odzidz2ya ogAff aKz
component shows that SgNode.

3. click lookup and colledbuttons in the QRSourceBox imponent. Now press CTRL and doutliek any
element in the QRTreeBox, which emits the SgNode. It should automatically highlight the-codeckr
each SgNode received. Douglécking the sourcéox clears the highlight.

QR®URCBOX

The QRSourceBoxcomponent can only

handle one sourcefile, so the constructor

method either acceptsan SgFile instance as

input, or anSgProjecfandonly considerghe

first SgFil@ This component renders the code

usingC/C++syntaxhighlighing, line humbers

and code ouine. To broadcast an SgNode

from this component to other ROSE

components,we point the mouse cursor to

the corresponding C construct and rigtiick

to launch apopup menu with all nodes

associated with that source position. Nodes shawithe popup mentare ranked according tprecision Selecting
(without clicking) each SgNode time popup menuhighlightsthe corresponding codeClicking arSgNoden the
popup menubroadcass that nodeto other componentsAlternatively, b cancelthis operation it is necessary to
click outside the popup window aredoubleclickingany part of the sourceemoves the highlightingn addition



