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EANZ P IR E0A O Hello JHG, N IS IX AR 1 qt JiAs.

1 #include <QApplication>

2 #include <QLabel>

3 int main(int argc, char *argv[])

4 {

5 QApplication app(argc, argv);

6 QLabel *label = new QLabel("Hello Qt!");
7 label->show();

8 return app.exec();

9}

AT L 9 AT A

B AT AR EAT SRR LS. £E Q4 L, ITRLE < QApplication> (1)

e, MR " QApplication.h”.
AT AL main BB bR UE S s
TiAT: BE— QApplication %%, A5 BN R 0 % U5

it
<l

AN

N

i
:{l

QLabel *%, QLabel j&—/ Qt $=/4LH) /N, BoR—1T 30K,
%47 ©or Qlabel.

% )\UT: QApplication.exec(), ibFEFHE AN B . Al RESER, TH4A
AN, HEAT WY o

¥ L EACHS %34 0 hello.cpp W, 77, ikt fedn R
gmake -project, gmake 1y 4@l hello.pro, &°F& KM TR
7t hello.pro fi#E Hat F, 1817 make (unix) m# nmake (windows) .

5% 6 AT ARG W LT R 4 s
QLabel *label = new QLabel("<h2><i>Hello</i> "

"<font color=red>Qt!</font></h2>");

KHIEAE T html 30K, BoRIFE, B sek.



SCBRRER R, T PAT A EE AT

QApplication app(argc, argv);

return app.exec();

1.2 HEEAS SN EL

TEFAR 5 AT 1. pR £
AT RIS M A5 5, F hello FEFF IS ARISARL, BRI Label Hl—AM42 AR
B, rih R R
PEREFPTR -
1 #include <QApplication>
2 #include <QPushButton>
3 int main(int argc, char *argv[])
4{
5 QApplication app(argc, argv);
QPushButton *button = new QPushButton("Quit");
QObject::connect(button, SIGNAL(clicked()),
&app, SLOT(quit()));

O 0 N O

button->show();
10 return app.exec();

11}

A ARSI, qt M R E (signal) , filtn, 4 s i,
2 5% clicked ()R, XAMH R ATELERZ S A E G REHEX LY slot)
XHE, 29— RUKIEIT, slot s #n] L B ST AEIXAM] 1o, A 1384 T 44411 clicked
55 QApplication (¥ quit s %L, WHEWEL, TR,
el LR, KL EARIHIRE quit.cpp X, fRAF.

Wistr
gmake -project

gmake quit.pro
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make(unix or linux) or nmake(windows)

RIGIBATREF, midh Quit #dl, Rk,

1.3 #4/8JLAHEF] — Laying Out Widgets

FERXASNA R, JATEWIAE AN P HE S 2 A5 . = I A signal Al slot )
TS . R ESR A P E spin box 5k # slider i A\ 6% .
e A T =A% : QSpinBox, QSlider 1 QWidget. QWidget & XA R i) 1=
1. QSpinBox f1 QSlider #ji £ QWidget /; {172 QWidget 1) children. it kK,
TATE A LIFE QWidget & QSpinBox f11 QSlider ¥ parent. QWidget #%45 parent,
HERBEFTER . £ QWidget MR MM, #4—1 QWidget* 4,
FIoRAR E AT AT
PEACHS L h
1 #include <QApplication>
2 #include <QHBoxLayout>
3 #include <QSlider>
4 #include <QSpinBox>
5 int main(int argc, char *argv[])
6 {
7 QApplication app(argc, argv);
8 QWidget *window = new QWidget;
9 window->setWindowTitle("Enter Your Age");
10 QSpinBox *spinBox = new QSpinBox;
11 QSlider *slider = new QSlider(Qt::Horizontal);
12 spinBox->setRange(0, 130);
13 slider->setRange(0, 130);
14 QObject: :connect(spinBox, SIGNAL(valueChanged(int)),
15 slider, SLOT(setValue(int)));
16 QObject: :connect(slider, SIGNAL(valueChanged(int)),
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17 spinBox, SLOT(setValue(int)));
18 spinBox->setValue(35);

19 QHBoxLayout *layout = new QHBoxLayout;
20 layout->addWidget(spinBox);

21 layout->addWidget(slider);

22 window->setLayout(layout);

23 window->show();

24 return app.exec();

25}

98, OATEL M LA LM, WEARE. 5 10 ) 13 T8I & 119 children,
FFBEE FVHMEMIEH . 55 14 325 17 174 spinBox Al slider iR, LUE 2 720 BoRI[E
MR ANE IR R A AR A, Wkt valueChanged(int) (55, 73— M &
THH) setValue(int) s Bust 2 4 XA BEE — AN BTHE .

% 18 417% spinBox M &% &N 35, X spinBox & ! valueChanged(int){5 %5,
int SEME N 35, XANSELIHS slider 1Y setValue(int) %, 4 slider AOE &% &
Jy 35, [AFE, slider 4y /& i valueChanged(int){5 5, filt’& spinBox ff] setValue(int)
PREL. XK, KA spinBox 4 EE M2 35, PTEA spinBox Aey KIEEMAE S, A
G EIEAEI .

FEH 19 & 2247, WAVER T — A 25 BLasHES spinBox 1 slider #544. i Jay &
HRAR REOS AR T E A e ORI B . QU AT A A SR A
QHBoxLayout: 7K F-HEF#4.

QVBoxLayout: T HH:AIFZEL:.
QGridLayout: 250k 77 X HES 14

% 22 17, QWidget::setlLayout()#ix /M Ja i BRI /E window | . IXANIEA) K
spinBox #ll slider " 4" ¥4 window, B Aj fmis BLas rfe (4 F o Wi — ANk A s
IR TN, IS e PR Il AN DA i TE — AN WA R A R A
AR, BARBAIEEA F W spinBox F slider & 4F (A /NI E, EATE LK TR T .
QHBoxLayout fE& B 2z HE e FAl AN AR R P v 2% B2 A B e L R DR /INFIA B I e 3k
Pt T, AU R PSR FOR

75 Qt ST J ST R XA R ER R o R DA AT S5 B SE A Tl R A, 4%



M i e E e, e SR R B o S b 2 5E AR5 th Qt i signal Al

slot 58 .

$F "% GIESHEHE (Creating Dialogs)

FEIXFEA AT QI QU XA o XHTHE R R AR A (ML, Sttt TR A
JZ TR 1 AR5 3K

WEREFHE R —DTEE L, ERDTEHHEE DA%, 2ATHRE, MEBL
RIS TEHE . AT SERE PP AR B e — X TEHE,  ELRAT Y ™ A AT K

AT AT S RS 1 77 SRBE BA T — XS EHE, #4851 Qt Designer T A
QX IEHE. Qt Designer & A ALK T H, HEw LUERIGIE, B HOmHE,

2.1 R4 iEIES (Subclassing QDialog)

2.1 JRAXFiEHES (Subclassing QDialog)

AN C+ + SEL A R TEHE . FATHEIRX A RATHESEHL ) — A28, IXHF
Ee ML, I B ARIME S (signal) Al slot k4L

KA 2y ) isceE finddialog.h #1 finddialog.cpp . ¥4:% finddialog.h K¢
fith

1 #ifndef FINDDIALOG_H
2 #define FINDDIALOG_H
3 #include <QDialog>

4 class QCheckBox;

5 class QLabel;

6 class QLineEdit;

7 class QPushButton;

8 class FindDialog : public QDialog
94
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10 Q_OBIJECT

11 public:

12 FindDialog(QWidget *parent = 0);

13 signals:

14 void findNext(const QString &str, Qt::CaseSensitivity cs);
15 void findPrevious(const QString &str, Qt::CaseSensitivity cs);
16 private slots:

17 void findClicked();

18 void enableFindButton(const QString &text);

19 private:

20 QLabel *label;

21 QLineEdit *lineEdit;

22 QCheckBox *caseCheckBox;

23 QCheckBox *backwardCheckBox;

24 QPushButton *findButton;

25 QPushButton *closeButton;

26 },;

27 #endif

—I027 47, W1, 2, 27 4700 TRk IR

% 3174 QDialog k3ff, XA42EM QDialog 474, QDialog M QWidget 4k k.

4 E 7 AT MR QU AR SR 1R I o WL HT IR A, g 1R A A AN X AN R O A7
15, AN S AL 1Sk SO 3XAN ) A e s 22U

% 8 & 26 17425 FindDialog 15& X

% 10 17, Q_OBIECT & —/7im X, R HE MR T signal 8t slots, i
XA

% 1217, FindDialog(QWidget *parent = 0); #yi s& %0 & Qt #E2K K brufids X,
AR 2408 NULL, B3 R4 AT



% 1317, signal 0] TIXASGEHE R H AN 5, W SERE &k, A4 X 1EAE
ik findPrevious() 55, &), & findNext() (55 . signal &%, £G4k
FT, C++TilAb BEAE & AS BUFRUEN c++480. Qt::CaseSensitivity J&— MM 2sA, 4

Qt::CaseSensitive fil Qt::Caselnsensitive PN

TERIRA TS, AU slot st 7 SEBUX ARG, 2 B ITHER) T
MRS B, PTRARAE T 254203 slot G841 signal —Ff, g — M4

TR AR R, BATHRMN T e miaet, WA eElTerfFBuRiE, Hifd
AN ERNEE AT VRGN E S, B U] T IXLE SRR A W] 4R, B n] LM H]
<QCheckBox>, <QLabel>%%, {HjL, {dJHRT 7 W] S ik g i B s 22,

FiiiE— F finddialog.cpp AR

SO SR AN s o K

[T

#include <QtGui>
#include "finddialog.h"
FindDialog::FindDialog(QWidget *parent)

: QDialog(parent)

label = new QLabel(tr("Find &what:"));
lineEdit = new QLineEdit;

label->setBuddy(lineEdit);

O 00 N O Uu »h W N

caseCheckBox = new QCheckBox(tr("Match &case"));

10 backwardCheckBox = new QCheckBox(tr("Search &backward"));
11 findButton = new QPushButton(tr("&Find"));

12 findButton->setDefault(true);

13 findButton->setEnabled(false);

14 closeButton = new QPushButton(tr("Close"));

15 connect(lineEdit, SIGNAL(textChanged(const QString &)),



16 this, SLOT(enableFindButton(const QString &)));
17 connect(findButton, SIGNAL(clicked()),

18 this, SLOT(findClicked()));

19 connect(closeButton, SIGNAL(clicked()),

20 this, SLOT(close()));

21 QHBoxLayout *topLeftLayout = new QHBoxLayout;
22 topLeftLayout->addWidget(label);

23 topLeftLayout->addWidget(lineEdit);

24 QVBoxLayout *leftLayout = new QVBoxLayout;
25 leftLayout->addLayout(toplLeftLayout);

26 leftLayout->addWidget(caseCheckBox);

27 leftLayout->addWidget(backwardCheckBox);

28 QVBoxLayout *rightLayout = new QVBoxLayout;
29 rightLayout->addWidget(findButton);

30 rightLayout->addWidget(closeButton);

31 rightLayout->addStretch();

32 QHBoxLayout *mainLayout = new QHBoxLayout;
33 mainLayout->addLayout(leftLayout);

34 mainLayout->addLayout(rightLayout);

35 setLayout(mainLayout);

36 setWindowTitle(tr("Find"));

37 setFixedHeight(sizeHint().height());

38 }

#ix § FindDialog 41 R AU 5E I T o AEAL WLERAEFIAR JRy I BRATTH T new,
MEEOL T, BATE T Z S M R %L delete IX2E3 4,
{EUEFE QU IR SEATTEN, MRS, Qt AR & A i FAG &

T2 FindDialog 2RI\ A slot R4
39 void FindDialog::findClicked()
40 {



41 QString text = lineEdit->text();

42 Qt::CaseSensitivity cs =

43 caseCheckBox->isChecked() ? Qt::CaseSensitive
44 : Qt::Caselnsensitive;

45  if (backwardCheckBox->isChecked()) {

46 emit findPrevious(text, cs);
47 } else {

48 emit findNext(text, cs);

49 }

50 }

51 void FindDialog::enableFindButton(const QString &text)
52 {
53 findButton->setEnabled(!text.isEmpty());
54 }
2 A findButton 42411, findClicked()st s, #R¥E backwardCheckBox
IR, bk findPrevious()i# findNext() 155 . emit & — Qt (%,
Y ;A8 lineEdit H i SCAS, enableFindButton()slot s ¥t 23 i - WM T S04,
W41k findButton 4L, 15 Wk TE2%

5 Jm, A main.cpp MK FindDialog % i
1 #include <QApplication>
2 #include "finddialog.h"
3 int main(int argc, char *argv[])
4 {
5 QApplication app(argc, argv);
6 FindDialog *dialog = new FindDialog;
7 dialog->show();
8 return app.exec();
9}
iz47 gmake 4 ¥ FEY . T 4E FindDialog i34 T Q_OBIECT %, i gmake 4



B makefile 2 fRAUF R ERLNIZAT moc (Qt HJEN R 4iiFEds) «
N TR moc IEl AR, 25 S AURAE SR SR AR IAE SIS . 1 moc A2
AP AL B XA, IFINANE B CSE ) C+ +40 .

{17 Q_OBIECT %2R Ziiz4T moc. WS ] gmake, #4 makefile £ H%)
BE AR EIRN. IRSIE TI84T moc, e R AR R . AN RIS g4y th 3R s fs
B, AR RE . GCC 4 e vE S ar k.

finddialog.o: In function 'FindDialog::tr(char const*, char const*)":
/usr/lib/qt/src/corelib/global/qglobal.h:1430: undefined reference to

'FindDialog: :staticMetaObject'

Visual C++ 1% H & IXF

finddialog.obj : error LNK2001: unresolved external symbol

"public:~virtual int __thiscall MyClass::qt_metacall(enum QMetaObject

::Call,int,void * *)"

X FEFFis T gmake, BH makefile, R4 IFFET .
BATRYF, WREH T Y, WA ALT+W,ALT+C,ALT+B,ALT+F 51 KR b B
i H] TAB SRR AR mUSCR BN R 24 o BRIAM TAB S A G T .
QWidget::setTabOrder() nJ LABAZ X M .

FALEIE ) tab MR AR B T LA P AN bRt T D AT R, el B A AT DL pRs
IR o

2.2 ZEAN5S A1 (Signals and Slots in Depth)

SIS QU AREN— AN EEEEER Sy o X AL AT LAFER S Z IR BL AN TR R 0L
FEMIAT MR AR o fERTLANMEIRET, FATE 208 7 S, A T34 A O
SRR, RSB TR RO TR . BUAEREEIRA T X AL .

RIS SE ) e+ 4+ B ARG . eI LU B %L (virtual) , tn] g dE g
(overload) , "TLUZEA A (public) , fr4f#) (protective) , WA EFAH ] (private),
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ENTRTASATAT c++ 5 5 s B FERER A, o AR SRR (S . ARTE TR
HREM—MEIHER, HEESRE T, X MEREu < B

connect FREIEVL T
connect(sender, SIGNAL(signal), receiver, SLOT(slot));
sender f receiver ;& QObject X} %454, signal fil slot & A Z 20 1) ek £ 5 2 .
SIGNALE(Q) #1 SLOT() % [ FH & 4UARA TR 45 il 45 3

FEHATA KIE 7, BAT O T A RS S SR e B B R L
F:

1. —/ME S BUERL S Z Al
connect(slider, SIGNAL(valueChanged(int)),spinBox, SLOT(setValue(int)));
connect(slider, SIGNAL(valueChanged(int)),this,
SLOT(updateStatusBarIndicator(int)));
MR MG, B SRRA], (EEE RI S BEALE, ANE R .

2. ZME S OS]
connect(lcd, SIGNAL(overflow()), this, SLOT(handleMathError()));

connect(calculator, SIGNAL(divisionByZero()),this, SLOT(handleMathError()));

FEfT—AME S A, Al ek R 2 AT

3. —ME T LS —AME S AHE
connect(lineEdit, SIGNAL(textChanged(const QString &)),
this, SIGNAL(updateRecord(const QString &)));
FoMEgRME, BoAMETRER K. BRIz, G556 5ERE EAE S RIE
FLAATA] .

TERE ] AR AN B
disconnect(lcd, SIGNAL(overflow()),this, SLOT(handleMathError()));
NRREAR DG, —DXZMER)S, Qt AR XA L T A & .



W AR R B 2 A ] A S HER Y, IXREAS 5 AR e A RE LD #% -
connect(ftp, SIGNAL(rawCommandReply(int, const QString &)),this,
SLOT(processReply(int, const QString &)));

WERAE S RIS A Z TRRESE, ZROSE 0.
connect(ftp, SIGNAL(rawCommandReply(int, const QString &)),this,
SLOT(checkErrorCode(int)));

IR Z ML, BH {55 MR AAAE, 78 debug RASIN, Qt SEisAT a4
To WIRME SHRERINAE TS84T, QuiasniEd.
CAYFATTZUZE (4811 rh S 2 A A5 T ARl . H2 (5 5 AL /E QObject it siil 1,
A LASEELAEAT AT AN QObject gk 7K 1) 12 .

il

class Employee : public QObject
{

Q_OBIJECT
public:

Employee() { mySalary = 0; }

int salary() const { return mySalary; }
public slots:

void setSalary(int newSalary);
signals:

void salaryChanged(int newSalary);
private:

int mySalary;
3
void Employee::setSalary(int newSalary)
{

if (newSalary !'= mySalary) {

mySalary = newSalary;

emit salaryChanged(mySalary);



R, HA newSalary !'= mySalary B4 k& i} salary-Changed()f5 5, iXFFlEf 158
I H B

XX XXX XX XX XXX XX XXX XXX XXX X XXX XXX X XXX XXX XX XXX XXX
XX XXX XX XX XXX XXX XXX XXX XXX XXX XXX XXX X XXX X
Qt ] Meta-Object #%;

Qt 1AM EEMI TR, C++47 i, BB ST R A T BRI, 1 ANy 2
BEHL R R AR 40757

AP Meta-Object &4¢, Effit 7P SCHE g {5 5 ARG
introspection (44 . introspection LfE v N R FEI2 1T 1 15 2] QObjec ‘&1
ff"meta-information”, XX SEIUAE G MIRE AR A 2L, QLR ER S T ARSI AL, HI2K
47 XAMHUEIEERAE T @M (fF Qt Designer D) FISCARIE (FEErL) S2F.
AR T QSA (Qt Script for Application) LR,

bRl C++ A 424t Qt meta-object #4:it 2 5)7 meta-information. Qt #2447
MO TR moc, i@l X Q_OBIECT %Il 3] C++ M %fi#5 4 . moc s FH 4l c++
SCHLRY,  PRIAT U ZE AR CH++ i dith .

XASHLE AR R
Q_OBIJECT =l 7 —4t QObject TR MASLIM N4 h%L: metaObject(), TR(),
gt_metacall()%s.
Qt ) moc T 58 Q_OBIECT % A W s AR T A7 (1045 5
QObject j% i i % connect() fl disconnect () i 11X 6 Py 44 o i S5 5 AR () 4 8%
PLLix e ik gmake, moc fil QObject AzhALBEMY), Fifp fil s ASHHEEA . Wik
PRIEFN 47, " LAEE QMetaObject 254 AT moc SEELK) c++48H5 .

2.3 HE#H0HE#E (Rapid Dialog Design)
2.3 PRI BT X IEHE

T SRR c+ -+ S Qt WP, Qt IR A 5 I kgn S 1. SR,
VFZRET 03 SE w0 AT AR IR R BT R IRAE, X A S PR SE 25 2 R0 IR HEREA T 12 25
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Qt Designer i &£ T FE/7 S HIX— 25K, $R 46 T AL SOV IERE AT vk, BT BLSG A
IO TR e 4 14t A 8 40 RHIHE » JT] Qt Designer Bt AIXHEHERT T e+ +4CHS 5 i 1%}
THEZ —FE, ATRUHME SRR TR, I A i as ™ A5
fEX—1h, AT Qt Designer f)#: Go-to-Cell X iHAE, Joie 4 SACHL ) /7

g2 Qt Designer, GUES THHEHRSA U1 N HEA (120 9K
1. BUEAIRIIRtL T T
v BT R P AR
. WHE tab T,
NRtlfE IRl P
~ SEHD AR R B ORI R

7t windows “}- &5 Qt B4« H3k 1) bin H3x T, st desinger.exe, ¥ 7t unix *
&, {fEmA17 i designer. 4 Qt Designer J33ha, ‘B8 — MR 1512,
HePE— MR, BEABL

3k 3K 3K 5K 3K 5K 5K 3K 3K 3K 5K 3K 5K K 5K 3K 5K 5K 5K 5K 3K 5K K 5K kK >k

v ~r W N

JR3CH T Qt Designer FIA4HBE EAERIE T, HERSA Tt T ga FESE At 0 7 n] LU
FAE e RS2, UG A L.

A NAFRAEAE N A, BOY L —ADICPFEYEY, R UWER AR ST el
XPURAE, IR VEIC AR TTE R . (HEAEE AR, BAAMEE SRS JrLA3RE & HAL
FRHPEACHS 75 AAC AT TS Hk

FAR T ZAN O IEHE BV LU, RAF 0 ul SO R AR 2
35K oK oK oK K oK K KK KK KKK KK KK KK KoK K KK

et i i SR A7 AE gotocell H sk, 7444 gotocelldialog.ui 1, 2R J57E [
—AH FaldE— main.cpp CPF, sl R
#include <QApplication>
#include <QDialog>
#include "ui_gotocelldialog.h"
int main(int argc, char *argv[])

{
QApplication app(argc, argv);

Ui::GoToCellDialog ui;



QDialog *dialog = new QDialog;
ui.setupUi(dialog);
dialog->show();

return app.exec();

PRI, fEi%H % MiaiT qmake, g.pro 3 fF, 4851217 gmake -project “E i
makefile 3. gmake #JLL%& I gotocelldialog.ui S, SRt xR uic (Qt 1/
SRR ), uic T 23t gotocelldialog. ui # 4t i c+ + 4815, 477 ui_gotocelldialog.h
s

7t ui_gotocelldialog.h #, {4 T Ui::GoToCellDialog 25 )& X, XK M
gotocelldialog.ui Z5 4 X AN 75 B % 573 A8 5 A7 0 1 HE 1 428 12 R AT Jy 47 B s setupUi()
PR IR AR TEHE o

XA 8 SR RAT R BN XA T
class Ui::GoToCellDialog
{
public:

QLabel *label;

QLineEdit *lineEdit;
QSpacerltem *spacerltem;
QPushButton *okButton;

QPushButton *cancelButton;

void setupUi(QWidget *widget) {

¥

XAREA R, A4 QDialog, ek i#4: setupUi() i,
IBATIXAERE, SRR 25 Bos ok, (R A e e ik AN fe S Bl

1. Ok 442 A n] IR

2. Cancel $#HIAEATAT S5



3. GHME BR T LU VE R] AT 808 B A, ) U AT SCAR
FATAT LG A, AR XIEHEA A R K . S AR 522 QI — e, 4hK

QDialog #1 Ui::GoToCell-Dialog, #h Lk/bifiahfe.

I3 LI P R L

— 2 AR AR PR Do R iy A B SR 45 uic AR AL L4 Ui i TS

% gotocelldialog.h sk3C#F, 5 Fanr FARAS:
#ifndef GOTOCELLDIALOG_H
#define GOTOCELLDIALOG_H
#include <QDialog>
#include "ui_gotocelldialog.h"
class GoToCellDialog : public QDialog, public Ui
{

Q_OBIJECT
public:

GoToCellDialog(QWidget *parent = 0);
private slots:

void on_lineEdit_textChanged();
3
#endif
Bt gotocelldialog.cpp P53, SLPLIX AN
#include <QtGui>

#include "gotocelldialog.h"

::GoToCellDialog

GoToCellDialog: :GoToCellDialog(QWidget *parent)

: QDialog(parent)

setupUi(this);

QRegExp regExp("[A-Za-z][1-9][0-9]{0,2}");

lineEdit->setValidator(new QRegExpValidator(regExp, this));

connect(okButton, SIGNAL(clicked()), this, SLOT(accept()));

connect(cancelButton, SIGNAL(clicked()), this, SLOT(reject()));



void GoToCellDialog::on_lineEdit_textChanged()

{
okButton->setEnabled(lineEdit->hasAcceptablelnput());

TEALIE R HT, AT setupUi OWIAMX M0 IEHE. T2 4kk, FeATnl LAl
Ui::GoToCellDialog iAo AU T Sl s, BATTR] DARE 70 (455 Al o K0%
kK.

ERIE R E R, AN — VPR #E (validator) BRH$Igm4AER N FYEHE . Qt $et

=N 882k QIntvalidator, QDoubleValidator 1 QRegExpValidator. ixH 3&A/]
i/} 7 QRegExpValidator, AliH] 25 X" [A-Za-z][1-9][0-91{0, 2} "X ik 5\
IR TN N K GEE NG T/, B ATR D EAER R 189, =4
TR EIEE R 0 3 9. 4 QRegExpValidator Rk sk %, % A3 HCh this,
EHFSAE N ERIAEEAE, XAl LUAS FMBR e, A AR A A v vl LAgE B S ER
Qt I3 FHLHI{E QObject I MIAIBIEE — M A RN R Cn—A 742k, —4
VRl gs, AR AR I, SOWZIE T RIRME A R TR RIIR S SRR,
EEKA QTR GIHNAE AR X R B O TR M B, Ak,
FITEMER FTAT XS B o

XA TR B PLRIRIAL T NAFRE B, 98> T NI I SE RS . 75 R SR X 5
R FAMEH] new GIEEIBEAT SN RIS o AR IRATE SN AL MR T & i) — A1
X5, QUSSR AR . (FFEcEre Qt FUEMBRA KX &, SR i
it L TZMIERK, A HRILEH new HITFRIRAH T EXHKINAE, —UAGOL T, ZEXTIRHE
R AR, VERT G A R Bt Qt A O, bR R R 5L/ RO
PP ARDE, SO GRIEAT AR TEMHE SO B BRI B o 3P IHER )5,
TEAAMBAE NAE PN B, et I 7E B e B 2k
7514 38 o K fe 5 AT, 4 QDialog 1) accept() BR KO%E B2 8] OK f& 4l if) pihifs 5, 40
Cancel %411 i fis 5 %2 3 reject() BB, X 5 AN b8 B4R O PHIX AN FF1H HE, (H 2
accept()iz[n] QDialog::Accepted (fH4 1), reject()iz[nl{E 4 QDialog::Rejected ({4
N 000 ANFIFRIR [EME AT LA I Rl 1A fe

on_lineEdit_textChanged () & H4 il Ok FZ41 i ] HPIR A, T8 3o 2 AEATE 1) A\
TR, oW R A M Ok M WA K, Mo A ORE

E]H



QLineEdit::hasAcceptablelnput() M5B AT 7E M it BR 204 e & V7 v] #3& [F] bool H .
KT T IXA X IEHE, IR S IXA main.cpp 3CA:
#include <QApplication>
#include "gotocelldialog.h"
int main(int argc, char *argv[])
{
QApplication app(argc, argv);
GoToCellDialog *dialog = new GoToCellDialog;
dialog->show();

return app.exec();

iFIX ALY (gmake -project; gmake gotocell.pro) #RJ5izatr. A A12”,
Ok #ZHIAZ vl o WA —ATHERE 747, MEVFrIER 0 . sl Cancel #2441 5< A1
AKIAEAE o
i1 gt Designer W] IANSUREFE A 16 DL T SO TEHERT it o WERAIEHER] C+ +40HY
s, MARTRARE M. i Qt Designer, uic AZNE R A RIE M. AR FATAT
1] o

2.4 R KIXHEHE (Shape-Changing Dialogs)

2.4 RENS CSUCAR (VX AR

I L AT TV A0S 1 AR AN BE LR B IAE T (H A I 0 T AEAR 4 25K
HEATIE 4 IR 503 o P8 FH TR 5 B SO R 0 T A 2 T J R U RE AT 22 DORT I HE o IX P Fh 28
Apyar Ll gn s, el LLA Qt Designer il

AR TEHEIE AN ULIR] 5L, A7 A S AT R A R DT 0] 15 HE A T S AR AT g FE A
R o S AtOR U RETE W Ay 130045 0 P A e i P T B v ) S R e Tl 1 SR R e 26
5y . fEIX—5, A Qt Designer B it —AN a4 FEXTEHE .

XSS — AR RE P I X AE, X AP B P L AL BRI . XU HE R
AN SV T BN — T R SRR, R O SLVF LA PN BUA O HE R SR B A o — A
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More BT H P 72 ) B AMURI Y e ML BEAT D) 46 o

FAME Qt Designer SJELIXAN AT REBIRURAE, 7EIZAT N ZI s R Re, XAE
AKAR B AR IEHEI] Qt Designer nJLURE S 5cHl. B0 LF 28— ki, 25 A
AR Z AN SRR 0 i 2 1 gt vT LA 3
1. Ja3) File|New 3., ##$"Dialog with Buttons Right”#ifi .

2. % More #Hl, JRIESERALRTEBA R LG, REEES A T WE%
A JE A &More”, ‘i) checkable J& 1 4 true”, W& Ok %4 # default J& 1t
true.

3. QI —AEGHE, PIAEREE, WA N RAGHER AP E, S El e EHER)
FEAT T

4. A HEHZ) KL, 48 3 hHALEAHES) B b, f LB AT E

5. B AN R RIHESE LA B A N RHE Y A

6. WEUGHER title B A &Primary Key”, #— %K) text @1 h"Column:”,
B AR text JE M A N Order: .

7 BCEH A NRAEREE AN H ORI "None”

8. WEH AN FHKERIN H A Ascending” A" Descending” AN H , BT A1 % HE
51,

O. MG, WEENA)RN Grid.

R R T AT, R RLIE$E Edit|Undo 5# Form|Break Layout, ik
TS RN EERRA RS, W LU AR 1, 25 T2 ok.
BUEIIN S A, B = A R«

1. fExEAES S 3 208 K.
2. B AAEHE, RSPIR, —UIESh )R
3. EHIPHAALAHER title JE 14 "&Secondary Key”#f"Tertiary Key”.
A TR — A RHEAA R AN SR 4S5 AE 2 s i — AR R
5. RIS AL
6. LFEIXADXGHE, PRl Grid E R,
7. WEMAEEZ AN sizeHint @ 4[20,0].
N 2N, A XTIEHE N sortDialog, % AR @ N Sort” .

SRIG W B RN tab Wi, M BB g FRAE, SRJ5 it Ok, Cancel, More #%4.



DA X TERER BTl 485 H Qt Designer @i M5 5% He . TR BATTOIE0 15 HE I
{fi[f] T"Dialog with Buttons Right”#itit, Ok 1 Cancel #%4ll B\ & 43 T GHEHE 1)
accept( )M reject()flipgi %, %80 LAZE Qt designer [) signal/slot i % 11 & F. &
752 3 QL H L 1EH: More #4411 secondary-GroupBox. #4411
toggled(bool) {5 5 M4l & HER setVisible(bool )&% . % $% Edit|Signal/Slots, 4wk
RS N ERA, H3) More #4113 secondary-GroupBox I, #1554 B 6T HE
A —A> sort Hak, fRAFGIEHECIER] sort H k(¥ sortdialog.ui, 2 4k 1) 7 U Al
FRZAS RS B HE

M H A sortdialog.h S0t AR
#ifndef SORTDIALOG_H
#define SORTDIALOG_H
#include <QDialog>
#include "ui_sortdialog.h"

class SortDialog : public QDialog, public Ui::SortDialog

{
Q_OBIJECT
public:
SortDialog(QWidget *parent = 0);
void setColumnRange(QChar first, QChar last);
3
#endif

RGBT e sortdialog.cpp W5 SCAE
1 #include <QtGui>
2 #include "sortdialog.h"
3 SortDialog::SortDialog(QWidget *parent)
4 : QDialog(parent)
51
6 setupUi(this);

7 secondaryGroupBox->hide();



8 tertiaryGroupBox->hide();

9 layout()->setSizeConstraint(QLayout: : SetFixedSize);
10 setColumnRange('A’, 'Z");

113}

12 void SortDialog::setColumnRange(QChar first, QChar last)
13 {

14  primaryColumnCombo->clear();

15 secondaryColumnCombo->clear();

16 tertiaryColumnCombo->clear();

17 secondaryColumnCombo->addItem(tr("None"));

18 tertiaryColumnCombo->addItem(tr("None"));

19 primaryColumnCombo->setMinimumSize(

20 secondaryColumnCombo->sizeHint());

21 QChar ch = first;

22 while (ch <= last) {

23 primaryColumnCombo->addItem(QString(ch));
24 secondaryColumnCombo->addItem(QString(ch));
25 tertiaryColumnCombo->addItem(QString(ch));
26 ch = ch.unicode() + 1;

27}

28 }

FERIE R A, B T2 NI SR = AN S B 7y . BEE AR HER sizeConstraint

K& QLayout: :setFixedSize, XFEH] 7 i AN B BE G AR X 1HAE K/
N & main.cpp 30
#include <QApplication>
#include "sortdialog.h"
int main(int argc, char *argv[])
{

QApplication app(argc, argv);



SortDialog *dialog = new SortDialog;
dialog->setColumnRange('C', 'F');
dialog->show();

return app.exec();

HIRIBIT XA, Al More ##4, A& X AGHERI AL
Ty Al DASSCRR RO T AE A2 22 DONTEAE . X IR HE ] DU A7 B0 . AHOCIZR A
QTabWidget, QStackedWidget, QListWidget, QTreeWidget Z5LLj5/4H.

2.5 %xiEH#E (Dynamic Dialogs)

2.5 zhA&XEHE (Dynamic Dialogs)
BASBHEHEEAEFL 2171 Qt Designer f.ui CHEIEE . AN uic TR ui SCHA
SN e+, i AERR I ] 26 QUiLoader Ingk.ui SO, A0 AR
QUilLoader uiLoader;
QFile file("sortdialog.ui");
QWidget *sortDialog = uiLoader.load(&file);

if (sortDialog) {

T LU QObject: :findChild<T> ()15 2
QComboBox *primaryColumnCombo =
sortDialog->findChild<QComboBox *>("primaryColumnCombo");

if (primaryColumnCombo) {


http://blog.csdn.net/iamdbl/archive/2007/02/26/1514508.aspx

findChild <T> ()2 BH s 0 R, 132128 A00 T 4 € & 71 A9 5. T4
BEARINA N, FH MSVC6 25 AZIM . WiRATH 2 MSVC6, T4 nl LT FH 4 5 ki 2
gFindChild<T>().

QUiLoader ZR7E— A g E Y, WERAE— NN P H T QUiLoader,
DAIIAEIXAFERF I pro SCHF A s i R THXFE AR AL«

CONFIG + = uitools

A8t Y 2l A0 R HEAN FH F 3 20 2R 1 il B 06 OB R SR HE RO A1 e o EEATT AT AT B3 ™ a0 &
FURIRERS, AP N TEAE, AR TR AE AR AL AN R T A . GXBU R
P S H, JR3CW R Dynamic dialogs make it possible to change the layout of a
form without recompiling the application. They can also be used to create
thin-client applications, where the executable merely has a front-end form

built-in and all other forms are created as required.)

2.6 Qt B ftHEANEIES (Built-in Widget and Dialog Classes)

2.6 Qt $RAt A5 AT IEHESS (Built-in Widget and Dialog Classes)

Qt $24E T VF ZARAFRINTHESS, 7T LA 2 2P DI 7R 22 o X — 10X e T AT A 24,
A SRR AP E . QMenuBar, QToolBar fl QStatusBar 7 & IS AL —F A4,
QSplitter Al QScrollArea fE# /N T A4 . Kl Qt Bt HHE M SAEA A Bl £ T 1R
e pbeh, B 7 SR I W

Qt $2AEPYFF 70 4%40l:  QPushButton, QToolButton, QCheckBox, fll QRadioButton.
QPushButton #1 QToolButton HHHAPRFLHE sichiZhfl, AILMECHERILHM (i BoRik
NHPRAS, FRRRSE R D o QCheckBox H LLFSRFIRIF G . QRadioButtons — it
AR AT, RN

Qt PRAL B 25 T DL AN A 3 2F o QFrame nf LA A, mp DLAE D [ 2k
L, e AV 2 284k K, W1 QToolBox 1 QLabel .

QTabWidget A QToolBox /&% WX IEHE, HF—UUHE > T20F, TUEM 0 JTHG.
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FIRMB — AL PR R, 220 B RS AR R B 7 o IR B AL ) 2

& QAbstractScrollArea, S A0 K RAIALR Sh# A 122K .

Qt B4 U /R A5 B, QLabel &M MR Z 1), Bl DLHIR SR CA, SR A
htm] # 3CHSCA, B nT LR R E A
QTextBrowser WoxE f, #kg, £ UAREESE. Qt Assistant 5t 2l QTextBrowser

WRH P 3R

Qt FRALIXRE—BER R A 45/ . QLineEdit H nI iy N VFAT 2% I 544 . QTextEdit
J& QAbstractScrollArea 1735, W LU ZAT A,

Qt LA AL T Z RIS TEHE, W LT (EE PRSI, Pk, SO, FTESCRYSE.
Windows , Mac OS X 5 AN[A- & L5 300 1 HE R AT A1 6 g — 5

Qt $ it TR 25 B R/ Ui A R A R B 70 TR AE . PP AT IRES AT L
QProgressDialog 1 QProgressBar it 715 - QInputDialog nJ LAy {# F il H P g AN — 4T SCAS R # 4L

Fo

RPN AR AL TR Z 7R, AR R IR R AT LU v B 1
o AR MR 1 56 B

ATIAT LE R 5 ZENF T A B — AN B A% . 72 Qt ol LUE R BT~ & ok
MZahlsm %, A X E T RS Qt Desinger 7, % Qt A AL —HAE A

FIER AR A B B S

B=% AIEEEHED (Creating Main Windows)

P=% G 1% 0 (Creating Main Windows)

KA gt QU R . E, BE RN MRS R, T
Ho gk, WRAFAVEZ 0 1A ) 78 HE 1T 7 St
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IR (0 £ & P SHIIAESE . SpreadSheet W AR 7 1 32 % LW 7 o 1X
AR T3 —F A4 Find, Go-to-Cell F1 Sort X[ iififE.

IRZ GUI N HIFE T #Re s A BRSO IS, B b PR AF D RE . 2B DY, FRATI4REqd
H SpreadSheet #3471
3.1 %% QMainWindow 2:(Subclassing QMainWindow)

3.1 4k/& QMainWindow 2%

— AN R0 2 % 12 QMainWindow 4k 7K . IRATTHE S 25 31 1961 8 6 15 HE 1)
JrEal LUk A £ 11, QDialog A1 QMainWindow #5 & 4% H QWidget 2%,

& A H] Qt Designer 4. HE/EX %, JAMEH] c+ AU d R AR =

XAE Al AL T B, "L XA T “Creating Main Windows in Qt Designer” .

SpreadSheet I HIFE 7 I 3= 14 F1 2808 OO RS SCA 43 i /E mainwindow.h F

mainwindow.cpp ', B HE kI

#ifndef MAINWINDOW_H

#define MAIhONWINDOW_H

#include <QMainWindow>

class QAction;

class QLabel;

class FindDialog;

class Spreadsheet;

class MainWindow : public QMainWindow

Q OBJECT


http://blog.csdn.net/iamdbl/archive/2007/02/27/1516297.aspx

public:

MainWindow();

protected:

void closeEvent(QCloseEvent *event);

private slots:

void newFile();

void open();

bool save();

bool saveAs();

void find();

void goToCell();

void sort();

void about();

void openRecentFile();

void updateStatusBar();

void spreadsheetModified();

private:

void createActions();

void createMenus();

void createContextMenu();



void createToolBars();

void createStatusBar();

void readSettings();

void writeSettings();

bool okToContinue();

bool loadFile(const QString &fileName);

bool saveFile(const QString &fileName);

void setCurrentFile(const QString &fileName);

void updateRecentFileActions();

QString strippedName(const QString &fullFileName);

Spreadsheet *spreadsheet;

FindDialog *findDialog;

QLabel *locationLabel;

QLabel *formulaLabel,

QStringList recentFiles;

QString curFile;

enum { MaxRecentFiles =5 };

QAction *recentFileActions[ MaxRecentFiles];

QAction *separatorAction;

QMenu *fileMenu;



QMenu *editMenu;

QToolBar *fileToolBar;

QToolBar *editToolBar;

QAction *newAction;

QAction *openAction;

QAction *aboutQtAction;

#endif

A1 X MainWindow Z54k7& 1 QMainWindow. A H OIS S A4, Fril
7] T Q_OBJECT %:.

closeEvent()/& QWidget [FIiE k%L, 4 P oGS LI B30 . 7 MainWindow 1
EREERT S, XTI ] DASR P S L R, e CRAFPTE I ? , R
Jakzi

HULSEHN, W File|New, Help|About 2544 71 4 MainWindow HFAfS FRAH DY, B
. ZEHRE R EGR P{E 4 void, {HJE save () #il saveAs()iR[AIf{E 4 bool B, 24—
8RR R A T 9 | R N 8 PR R I 2, (L T SR AR o 50 A 3 3 e P 3 A [
] DAG A 30 R B R A

FEIXANRE I 7 W] T AR 2 A X RAAT A o BCRIARAAT pR S B P FHIRTR D e - BRiEZ
HMNEHIRZFAAH AR, IXSSAEAL AR I ik 2 R



DR A P SCAFA TS

#include <QtGui>

#include "finddialog.h"

#include "gotocelldialog.h"

#include "mainwindow.h"

#include "sortdialog.h"

#include "spreadsheet.h"

MainWindow::MainWindow()

spreadsheet = new Spreadsheet;

setCentral Widget(spreadsheet);

createActions();

createMenus();

createContextMenu();

createToolBars();

createStatusBar();

readSettings();

findDialog = 0;

setWindowlcon(Qlcon(":/images/icon.png"));

setCurrentFile("");



FEA S S T <QEGUI>, XA T JATEXA PR E Qt 38, HAbRE —
B HOE RSSO, X AR T,

fERit BT, AT 01 SpreadSheet #itt, FHEIAMEIEHCY X 6 1L
Pt o JEAFEPE R G LIS . SpreadSheet &4 QTableWidget #ff, H

AR PIRIRE, KA IS

SRJG AT createActions(), createMenus(), createContext-Menu(),
createToolBars()#1 createStatusBar()filfd: 4= % 1 1AL 4) - readSettings() Sz
FPARAFAERESE ) — 2o

A findDialog 54 A%, 24 MainWindow: :find() 55— k4 I, Ko f g —
/™ FindDialog 1% .

e, PATRCE & KRR 4 icon. png . QE S RE RS I 18] v S, £4% BMP, GIF,
JPEG, PNG, PNM, XBM, XPM . 7£ QWidget: :setWindowIcon () ¥ & i1 Fk i
ERFERORL LA AL, QU ARt — M Fa LRI A R . B
3T R A 2% http://doc.trolltech.com/4.1/appicon.html. s i .

GUI Bl AR Z B R o RALEI AT AR 2, 2T

I AR ESCE R, R et i e

2. AEBACHS A XPM SO CXFFSCAFZ AT e+ + 3011

3. EH) Qt FROLMI B BT R

XHLIRATEH] Qt S U BT B 58, AN E RENE R AEIZATIN 5 (RN 28 18 SCAF
IFSCHFEL ESCAR e IX BB R SCPE ORAZAE NI RE 7 A s (7 £F L images
LI

XA T S, A — AN RSO, IR pro SCHF TR i AN B SO A %
fi o FEIXAMI 7, e SRVl spreadsheet.qre, 76.pro XAEH DA R &


http://doc.trolltech.com/4.1/appicon.html

RESOURCES = spreadsheet.qrc

FEGRYESCAT AL T ff 5 0 XML A% 5K

<IDOCTYPE RCC><RCC version="1.0">

<gresource>

<file>images/icon.png</file>

<file>images/gotocell.png</file>

</qresource>

</RCC>

PEIR AT B B I AT HAT SO, MUe IS B R . AR AT /.
. /images/icon.png. FREAE, BT DU AEMRE S0, XS 12 TS

4.

3-2 Q3R BEMT B4 (Creating Menus and Toolbars)
RZ GUI BHFHAT S0, ERSCRM, THAS . s g s SRy 5 45 i A DI hg.
TR SCSR SOR TR AR RS AT DR A BT I AT S D R
Qt EI™MT A" (action) XAMESFEMLIEARA T B4, — AT h (action) "&—ANnl LA
IMAAEAT S Sl TR H o 1] Qt QS R T H A4 2 P %

1. #3474 (action)

2. @ISR, Jfle ST RER

3. GRS, Mg s M7 AR
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R

| Eile | | Edit ! Toals | Options | | Help |

—

[ New Ctrl+N .} cut Ctrl+x Recalculate  Fg %] Show Grid About |
i Open.. 4o | Copy Ctrl+c Sort... : [X| Auto-recalculate ‘ : About Gt
i'-,-_-'_ Save ctri+s |§ Paste Ctrl+v

Save As.., Delete Del

1 population .sp Select 4 BUI -------------------

2 Report 2006.5p IA Find.. Ctrl+F Column .

Exit ctr+Q i § cotogal.. P | Al A

void MainWindow::createActions()
E|{
| newAction = new QAction(tr("&New"), this);
| newAction->setlcon(QIcon(":/images/new.png"));
| newAction->setShortcut(tr("Ctrl+N"));
| newAction->setStatusTip(tr("Create a new spreadsheet file"));
| connect(newAction, SIGNAL(triggered()), this, SLOT(newFile()));
| /7364040 action
| for (inti = 0; i < MaxRecentFiles; ++i)
e {
| recentFileActions[i] = new QAction(this);
| recentFileActions[i]->setVisible(false);
| connect(recentFileActions[i], SIGNAL(triggered()), this, SLOT(openRece
ntFile()));
-y
|
| selectAllAction = new QAction(tr("&All™), this);
| selectAllAction->setShortcut(tr("Ctrl+A"));
| selectAllAction->setStatusTip(tr("Select all the cells in the " "
)
| connect(selectAllAction, SIGNAL(triggered()), spreadsheet, SLOT(selectAll
0);

spreadsheet")



| showGridAction = new QAction(tr("&Show Grid"), this);

| showGridAction->setCheckable(true);

| showGridAction->setChecked(spreadsheet->showGrid());

| showGridAction->setStatusTip(tr("Show or hide the spreadsheet's ""grid"))
| connect(showGridAction, SIGNAL(toggled(bool)),spreadsheet, SLOT(setSh
owGrid(bool)));

|

| aboutQtAction = new QAction(tr("About &Qt"), this);

| aboutQtAction->setStatusTip(tr("Show the Qt library's About box"));

|

| connect(aboutQtAction, SIGNAL(triggered()), gApp, SLOT(aboutQt()));
)

LAE—> action Afl: XA~ action y New, Mgt (N) , —PRW% (F
WD, —AERE (new.jpg) , —AMREERE (Ctrl+ND , B —MEREE. fi1EH:
XA~ action 1) triggered () {5 5 Al 3= & A3 FA A RS R 5L newFile(), XANBRECKAE T —17
S H ek 4% T File|New SCHI, sidh T New TLHA, sl 7 £ 1 Ctrl+N I,
newFile()#% i H .

Open, Save, SaveAs X847 Ml New 17 AL, B LA 22 iX AN 34845 156 W
recentFileActions {581,

recentFileActions /& —~> action #(41. HLfif1) action # Kyt K H 2
openRecentFile( ) e % . UG FATT 2 15 8k Lo g 3 H 10 ORI 7 4 m] WL IR AR I 11
MAFE AT 4 Options 32 4L ) ShowGrid.

ShowGrid &M EHUWAT Ry, SRR SFINA — AN IERRd Y. 78 LARFE BX— I

BRI T AL JEfa N, SpreadSheet 4114 s — Rt .



ShowGrid 1 Auto_Recalculate /232478 . Qt 1125 QActionGroup 22 ik —
AT A o
BAEFRATT S 5 bR 4 createMenus()
void MainWindow: :createMenus()
ElHL
| fileMenu = menuBar()->addMenu(tr("&File"));
| fileMenu->addAction(newAction);
| fileMenu->addAction(openAction);
| fileMenu->addAction(saveAction);
| fileMenu->addAction(saveAsAction);
| separatorAction = fileMenu->addSeparator();
| for (inti = 0; i < MaxRecentFiles; ++i)
| fileMenu->addAction(recentFileActionsli]);
| fileMenu->addSeparator();
| fileMenu->addAction(exitAction);
| editMenu = menuBar()->addMenu(tr("&Edit"));
| editMenu->addAction(cutAction);

| editMenu->addAction(copyAction);

| editMenu->addAction(pasteAction);

| editMenu->addAction(deleteAction);

| selectSubMenu = editMenu- >addMenu(tr("&Select"));
| selectSubMenu->addAction(selectRowAction);

| selectSubMenu- >addAction(selectColumnAction);

| selectSubMenu- >addAction(selectAllAction);

| editMenu->addSeparator();

| editMenu->addAction(findAction);

| editMenu->addAction(goToCellAction);

| toolsMenu = menuBar()->addMenu(tr("&Tools"));



| toolsMenu->addAction(recalculateAction);

| toolsMenu->addAction(sortAction);

| optionsMenu = menuBar()->addMenu(tr("&Options"));
| optionsMenu->addAction(showGridAction);

| optionsMenu->addAction(autoRecalcAction);

| menuBar()->addSeparator();

| helpMenu = menuBar()->addMenu(tr("&Help"));

| helpMenu->addAction(aboutAction);

| helpMenu->addAction(aboutQtAction);

7E Qt r, L ES QMenu [5efl. addMenu() ¥ B — AN HH CAR QMenu
B, ERINmEEs 4+ . QMainWindow: :menuBar() g% [7l—> QMenuBar &
B, 4RSI menuBar() I, SER St Ol L T

BATE B T File 329, 4'2%nT New, Open, Save, SaveAs 1T h. — /)
)4 (separator) HUThfHEFIUT S 520 A i R R A HAD S B0y FF . A for fEERES N

recentFileActions 17 54, #RJ5 XN T exitAction 47 M.

HA A7 T separator [ffatl, ZDUNIZFERT BLER et Al W, R BT SOt

AN, XA separator mt i K .
HF 77 6% Edit, Option, Help &3,

R 3R szl createContextMenu():

l&;‘ Cut Ctri+x
I Copy Ctrl+C

[ Paste Ctri+y




void MainWindow::createContextMenu()

{
spreadsheet->addAction(cutAction);
spreadsheet->addAction(copyAction);
spreadsheet->addAction(pasteAction);
spreadsheet->setContextMenuPolicy(Qt: :ActionsContextMenu);

b

T H4 createToolbars()

Fy

i : '_' I | gu—-"' = g - \j i_.\\
e xR a9
void MainWindow::createToolBars()

{
fileToolBar = addToolBar(tr("&File"));

fileToolBar->addAction(newAction);
fileToolBar->addAction(openAction);
fileToolBar->addAction(saveAction);
editToolBar = addToolBar(tr("&Edit"));
editToolBar->addAction(cutAction);
editToolBar->addAction(copyAction);
editToolBar->addAction(pasteAction);
editToolBar->addSeparator();
editToolBar->addAction(findAction);

editToolBar->addAction(goToCellAction);

3-3 fIERA&4 (Setting Up the Status Bar)

3-3 Gk A& 4 (Setting Up the Status Bar)
SERCGEIARN T R4S, BATIIFIaAIE SpreadSheet N FERF PR A 4% .
FEHAEOLR, RESFIERIIRE R ST FROGE, Ak i a . REK

I RE SR IR DL s FE e 2 A A IS AR NI LAt I I (045 R
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7E MainWindow F#)iE s %0h, 8 createStatusBar() @R A 4. AR
void MainWindow: :createStatusBar()
=[eay
| locationLabel = new QLabel(" W999 ");
| locationLabel->setAlignment(Qt::AlignHCenter);
| locationLabel->setMinimumSize(locationLabel->sizeHint());
| formulaLabel = new QLabel;
| formulalLabel->setIndent(3);
| statusBar()->addWidget(locationLabel);
| statusBar()->addWidget(formulalLabel, 1);
| connect(spreadsheet, SIGNAL(currentCellChanged(int, int, int, int)),
| this, SLOT(updateStatusBar()));
| connect(spreadsheet, SIGNAL(modified()),
| this, SLOT(spreadsheetModified()));

| updateStatusBar();

QMainWindow: :statusBar() & H0R [Pk & 45 R4 (R
QMainWindow::menuBar()—Ff, AREKAEE XX R E BRI o &K
B R 112 QLable, HRAERRF PR UL Won 915 B . Fdi145 formulalabel & T —
ANEEE, A WoRIE BB A - E R . 2 QLabel #EFMBPRA S ER, AW
X Gt H AR T RE S
T RS TR S P SCAHE AR AN 5 5K o A% 7 AR E 5 TN, 25
KANSAR I, HoAth 2 431045 18] 1 formulalabel (¥, 35 A 34T 1 AEA G R o
statusBar()->addWidget(formulaLabel, 1), % & T formularLabel (LR ECN 1.
if locationLabel FEIR E A BRIN 0, IX R W] EI RN [ & 1 o



| B4 |=Al+A2+A3 g

Mormal
Open an existing spreadsheet file i
Btatus tip Y
File saved =
i

TTE—————

QStatusBar JHUE RN, EE A BEFEMR QWidget: :sizeHint() 15 244411
B AR o AR FEBOR L TR P A R A v ] S 18] — R BN E 1 A
CARYE E BRI N A ER), 2 BN AR ERN, XKD ESEAL. O 7l i
locationLabel (KN, FRATTBEE & 5 /ME R & W] BE s M KSR (F"W1997) , X
F 7 KRR X35 (Qt::AlignHCenter) .

ERR B B, A1 R: Spreadsheet #4115 5 2] MainWindow 1l e 51«
updataStatusBar() 1 spreadsheetModified().
void MainWindow::updateStatusBar()
{

locationLabel->setText(spreadsheet->currentLocation());

formulalLabel->setText(spreadsheet->currentFormula());

updateStatusBar() B B A A X o, HEH PR E AR B — A H ks X4
BB SR . {E createStatusBar() (o & MO M 8 8 E0R FH G IR A 4 1B R,

XA R BT U Spreadsheet ANk 1% currentCellChanged ()15 5 -

void MainWindow::spreadsheetModified()

{
setWindowModified(true);

updateStatusBar();

spreadsheetModified () #f & ¥ % & windowModified J& 1 true, H K5 H & 1 ks
. K5 A updateStausBar() WY iR A AR .

3-4 THCASEE (Implementing the File Menu)
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3-4 SEBLC S (Implementing the File Menu)

FEIX 1Y, FRATTSEBLS SO S RAT SC (R e AT DG I AAAT R K, DA SR s m] LA
A, RN BT O SRS

void MainWindow::newFile()

if (okToContinue()) {

spreadsheet->clear();

setCurrentFile("");

newFile()f B B¢ 1 7 il T File|New SZ el T H 4 1) New #2415 1] .

okToContinue () /& NMAF KA, EIXBMRF LA, BRI “Do you
want to save your changes ? CEEAEEEE ) 7, WHRHFIERE T Yes 8 No, REUR
[0l true, {1 1] 1 %4 T Cancel, i% |7 false . Spreadsheet::clear()e& 33t 2% Fr 44 spreadsheet
PR T2 30 setCurrentFile() B2 — N FAFT AL, BB Hbnll, SO B curFile
Aok, HHEILFTITHISCIRINER, R T UGG A 44 5 BT SCRI U HE %

bool MainWindow::okToContinue()

if (isWindowModified()) {



int r = QMessageBox: :warning(this, tr("Spreadsheet"),

tr("The document has been modified. "

"Do you want to save your changes?"),

QMessageBox::Yes | QMessageBox::Default,

QMessageBox::No,

QMessageBox::Cancel | QMessageBox::Escape);

if (r == QMessageBox::Yes) {

return save();

} else if (r == QMessageBox::Cancel) {

return false;

return true;



7F okToContinue()e& %, ¥ #r windowModified J& 2L KPR ZS, WK true, IBARIE

ORI BAHE . XA EHES Yes, No, Al Cancel #4l. QMessageBox::Default it
i Yes NERIARIH44], QMessageBox::Escape i W% % Esc Al Cancel #4555k

-~ Spreadsheet B O x

& The document has been modified.

Do you want to save your changes?

[ Yes ” Mo || Cancel |

WE—7%, QMessageBox:warning() — FlU kKAL), SEPRERE I T,

QMessageBox::warning(parent, title, message, button0, buttonl, ...);

QMessageBox it LA p& % i1 information(), question()#1 critical(), 5> &%k

HATABATT B AR 0 s P

L QY AN @

Information Question Warning Critical

1l b5 %0 open() V22 . File|Open, ‘& 1956t /& 1 H] okToContinue()AbEE kR A7 15
K. #RJ5{# M QFileDialog::getOpenFileName(), XA 3t —ANFIEHE, R P ik —
DI R PGSR T A3, B ARBORIPISCAF AT, W il T

Cancel %4, NWHRP—A2F55H .

void MainWindow: :open()

{
if (okToContinue()) {
QString fileName = QFileDialog: :getOpenFileName(this,

tr("Open Spreadsheet"), ".",

tr("Spreadsheet files (*.sp)"));



if (fileName.isEmpty())

loadFile(fileName);

QFileDialog::getOpenFileName() [ £ — N S U B M ALHE M o SLF R FE X TXPIEHEA 1
MFABIE A AT SO, — DR HE RS B — A, R e M, A —ER
R R EALE, A child dialog also shares its parent's taskbar entry. (/54 HERGEH
W, GG IL A —LE2KVY,  taskbar)

B A ZECERTHEA ] fbrl. 5 =S H0E BoRivIan Hax, "R R R
T H K.

SEVUAS S BT R SO EA% , RV e SCHRR Y . SCpF i 82 el — MR M ) SeA
B BT RS ALK W IRATIAE spreadsheet 27 71 [ TS24 A i R SCHERS A, BT RE
7 Comma-separated values {1 Lotus 1-2-3 S0, T84t U8 2% mh B A

tr("Spreadsheet files (*.sp)\n"

"Comma-separated values files (*.csv)\n"

"Lotus 1-2-3 files (*.wk1 *.wks)")

loadFile()& —MA BRI FIRIMEBCSCAE . SEIX BTSN H R R4 7R T FFd5cls SC
PERBATIE LA E

Spreadsheet::readFile()K S BUE A 1K SO WU IR L), WA setCurrentFile()
BB AR A, e - MR R . R, AEARG B a4 S T
BERAE AN B I, IR nT DA 48 i R 1) S AL

bool MainWindow::loadFile(const QString &fileName)

{
if ('spreadsheet->readFile(fileName)) {



statusBar()->showMessage(tr("Loading canceled"), 2000);

return false;

setCurrentFile(fileName);
statusBar()->showMessage(tr("File loaded"), 2000);

return true;

ANERI G, PR SK LR 28 (2000 280 FRRAE R, SURH P RT
MIIEAE MO 24 .

S HL File|Save J& save() bR EUAH N 1. W CF B4 T 45, B8 SR L3R,
B O, BRI saveFile(), 4 7S N I saveAs().

bool MainWindow::save()
{
if (curFile.isEmpty()) {
return saveAs();
} else {

return saveFile(curFile);

bool MainWindow::saveFile(const QString &fileName)
{
if ('spreadsheet->writeFile(fileName)) {
statusBar()->showMessage(tr("Saving canceled"), 2000);

return false;



setCurrentFile(fileName);
statusBar()->showMessage(tr("File saved"), 2000);

return true;

bool MainWindow::saveAs()

{
QString fileName = QFileDialog: :getSaveFileName(this,

tr("Save Spreadsheet"), ".",
tr("Spreadsheet files (*.sp)"));
if (fileName.isEmpty())

return false;

return saveFile(fileName);

SEH File|SaveAs AHMN 6%k saveAs(). QFileDialog::getSaveFileName()#&7H 1 #i
NS4 . R P s T Cancel #%4, pREGR M) false, FERRRAAL LG T« WIERSC
fFe&f71E, getSaveFileName()ifiln] H /7 £ 56 . 1t getSaveFileName()i— M EKIA

SR E R EE T, BIAS N QFileDialog::DontConfirmOverwrite .

M ik T File|Close S sl % bR R B OCHI%4], QWidget::close()#i<s bl
W . 3 &ki% close(ME 5. HHSZHL QWidget::closeEvent() A F2 AR IX AN R, LAME R &
JETEI B 1, B 1A

void MainWindow::closeEvent(QCloseEvent *event)
{
if (okToContinue()) {
writeSettings();
event->accept();
} else {

event->ignore();



U R T AR B H P I8 T Cancel, IS4 AALIXANFAE, AKME . g
52 TIXAFAT, Qt i BOsiX AN 1 o A B2 writeSettings (VOR17 Y I B> 4 BT O BEE
M —ANE PGS, MR AT EEXANT)EE, ALl E QApplication
i) quitOnLastWindowClosed J& 't )y false. iXFfE, FEfFa—HiElT, HBIRATHH L
QApplication::quit().

setCurrentFile()p& %+, A1k curFile iIXANFATE A% AR A7 24 HU 1 76 g B0 SO
B o XA AR NS A4, BATH R EL strippedName()MHIBR 5 SC AR 642, FHAE
T LRSS B R IEA SO 4 7

void MainWindow::setCurrentFile(const QString &fileName)
{
curFile = fileName;
setWindowModified(false);
QString shownName = "Untitled";
if (IcurFile.isEmpty()) {
shownName = strippedName(curFile);
recentFiles.removeAll(curFile);
recentFiles.prepend(curFile);

updateRecentFileActions();

setWindowTitle(tr("%1[*] - %2").arg(shownName)

.arg(tr("Spreadsheet")));

QString MainWindow::strippedName(const QString &fullFileName)
{



return QFileInfo(fullFileName).fileName();

/> QWidget #§4—4~ windowModified @k, WA CIFBA AT, I 2B E
N true. HIBEE N false. 1E Mac OS X155, WERA WA RAFHI SO, 7EE bR R
OGP A — A/ R AR P&, SRR —A “*” Fon. RERAREEE
#r windowModified @1, 8 “[*]” BAEGERHTT, QtithaEY H 3hAab .

1364 setWindowTitle() () SCAS /& -
tr("%1[*] - %2").arg(shownName).arg(tr("Spreadsheet"))

QString::arg) B H QNS EACE IR T IEF-%n, FERMISEREFFA. L HiE
HWAarg(), S HERRE%T, %2 o WRSCHE4 N “budget.sp” , HLEH INEEH
S, A SR E R 2 “budget.sp[*] - Spreadsheet” . R LA S 41K

setWindowTitle(shownName + tr("[*] - Spreadsheet"));
EEAE ] arg ()5 =3 HLA 5 S B R Ak o

HIFCHE G, BAEE B rencentFiles (AT AT JFSCHEHIERD o Al removeAll() ek %L
PR F 2 LA IEAS SO 44, AR JE S INAEZI R I HITH - 525 ] updateRecentFileActions()
HEHT File 32555

Bew Ctrl+n
£ Qpen.. Ctrl+o
= Save ctrli+s
Save As... )
+— separatorAction
recentFileActions[8] ——1tabO4.sp

recentFileActions[1] —+—#2 Sales 2003.5p
recentFileActions[2] ———»3 Annual Report.sp
recentFileActions[3] —— 4 population.sp
racentFileAdctions[4] ——5 Customers.sp

Exit Ctri+Q

HEEATH A java FER R IE A MERAAAAE SO, DA L8 SO n] ReAE 51 % v E
JE LM MIBREE T . recentFiles 742 &2 2 QStringList. 55 11 PRI AR, E108
FeA cH+ARUERIIR E (STL) IER.



void MainWindow::updateRecentFileActions()
{
QMutableStringListiterator i(recentFiles);
while (i.hasNext()) {
if ('QFile::exists(i.next()))

i.remove();

for (int j = 0; j < MaxRecentFiles; ++j) {
if (j < recentFiles.count()) {
QString text = tr("&%1 %2")
.arg(j + 1)
.arg(strippedName(recentFiles[j]));
recentFileActions[j]->setText(text);
recentFileActions[j]->setData(recentFiles[j]);
recentFileActions[j]->setVisibl e(true);
} else {

recentFileActions[j]->setVisible(false);

b

separatorAction->setVisible(!recentFiles.isEmpty());

EIANER, 5o T MEH TEA R T D EH—A&S, 775,
AN, RSN, AT A EHRE XA ER T . B, WA SRS C:\My
Documents\tab04.sp, A% — M0 W SCARE “&1 tab04.sp” .

B—PMT HEAH —AK data T, fEfi# QVariant 3R A%EE . QVariant fES AR
Z cH+EIERTR Qt BdE 2R, KRS 11 BT . X B BRA G SR A4, IXRE

FEREARIRATIT IT S Il ol AR DT R $R 218



WU R T AN IR S, openRecentFile()il 4% i ] . okToContinue()
FRAS AT 5 75 ZEAAA . 3K BRI ) ) b 5 3k 2 FH QObject - @ sender O) £ 3IME 5 (1) Kk
o

void MainWindow::openRecentFile()
{
if (okToContinue()) {
QAction *action = gobject_cast<QAction *>(sender());
if (action)

loadFile(action->data().toString());

qobject_case<T>() AT moc A2l 7CAE BB AL e . Bk [Fl—4> QObject
KRR BFREE, WRXR R T, IR FaEE . FFRHE o+
dynamic_case<T>A[f], qobject cast<T>) R AEBNEENMH . XA 1, AT —A
QObject FREFAEH — A~ QAction 74t WKL), ] loadFile(), FTIFRAFAE QAction
(1) data J& 1% HH DR AF Y SCAE

T LV, PO FRATT N3 Ak 3 2 — 4> QAction X%, WIAAH ] static cast<T>Ek
HAMEG C FE 2R R A B A RE IE 7

3-5 {FHXHEHE(Using Dialogs)

3-5 i X115 AE(Using Dialogs)

EX 5, FRATAAE Qt TP EHE (KR - WIEEAL TEAE, B g HER 5 FH P A8 1
BA T2l s — &= A d 1 Find, Go-to-Cell SJHHER! Sort S HHE. TRl 12> —
AMKT (About) XHHEHE .

EOEHATE T Find XFiGHE. FA14 A g /e Find XIGHEN! Spreadsheet [
MR A 22 [0 3 Ui, BTk Find SHEHEN 22 OB . — o oo th et

FEAERE I AT I RE AP AN B 12 5 s IR A HE .
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O I O AE G R B R AR5 A o U R i b 7 RN

AP RAERAS TP A HROSCARES, Find XHGHERL 2 875, AP iy 17 Edit|Find S8,
find MR Aot 2, #H Find X 1EHE. XIXHEHERA LR = F] g

void MainWindow::find()
{
if (!findDialog) {
findDialog = new FindDialog(this);
connect(findDialog, SIGNAL (findNext(const QString &,
Qt::CaseSensitivity)),
spreadsheet, SLOT (findNext(const QString &,
Qt::CaseSensitivity)));
connect(findDialog, SIGNAL(findPrevious(const QString &,
Qt::CaseSensitivity)),
spreadsheet, SLOT(findPrevious(const QString &,
Qt::CaseSensitivity)));
b
findDialog->show();

findDialog->activateWindow();

1. SR A Find X 15HE

2. sl HEEsRMT

3. Jreaiid, HUpsREs

W Find XIS AFEAE, B AQIEERHEHE, %4 findNext() A1 findPrevious() ™
Me T 2N ) Spreadsheet M k%L, ARIAT 1 0] LLZE MainWindow ¥4t b& £ A1)



i, AHGRAE T ZE I QU w] OB PR ARE P 1 SR s I, i EL, W SR AERE e da A7 93] 5047 M
PSR EHE, AT LA 29 N A7

B AT show () F1 activateWindow )R & 2 m] WL, 0% . B
show () J& AW B /R I B0E B (1. (E2 S B I, Find AHEHEE AT LI, show () siA
WATAT RS, MM activateWindow ()i L% 7. FrLAG ) LATIE ] LIRS

if (findDialog->isHidden()) {
findDialog->show();
} else {

findDialog->activateWindow();

HEAHEBAKRE Go-to-Cell M iFHEL — MR THE » AR ZE 3 O I AE, £ED)
HeRURE P (I FA T AT T E o MO TR RE A R 3 Y DGR, e BHLLERE P R AT
SFSCARBERR T4, AN R e B A B 11 o FRATT LA A s 1) ST i HE N JEL S 5
TR A A A SRS TR ATE

A show () 7 (KR B TR AR TR HE . ] exec() s RS 1l HE 2 A 20O T HE .
WEXGHER B, QDialog::exec() ki1 true (QDialog::Accepted) , ik [H]
false (QDialog::Rejected) . 75 —# Al Go-to-Cell XJIHHERT, P&z T ok #&4H
F] accept(), cancel #4l#ER: 5 T reject(). WIS 5 T Ok #4, FoATmide M ui i
W 1 G BEEAE AR

void MainWindow::goToCell()
ElHL
| GoToCellDialog dialog(this);
HE - if (dialog.exec()) {
| QString str = dialog.lineEdit->text().toUpper();
| spreadsheet->setCurrentCell(str.mid(1).toInt() - 1,
| str[0].unicode() - 'A");



b6 % QTableWidget::setCurrentCell() it WA ZH: —MTFP S M —AIF 5. 1E
Spreadsheet F2/7 1, M Al XFM.(0,0), B27 %FMi(26,1). A T M QLineEdit::text() iR Al ff]
QString f3 24T 5, A QString::mid()PRE (132 M mid() 5 & A7 B 2 745 £ (1) 45 )
SR Fl QString::toInt()fF BIBEEAL G Ik 1. BT, Tl T3 875 5 (158 — A F Rk &
FREA" ) unicode MR . FEOIELIX AN KHSHERI %, FRATIHH T QRegExpValidator fif
TRAENSTT B IEHA G 2

goToCell()F1 LA G A AR AN [R], X —IRE7EAR A% GoToCellDialog. 4132
BT, wJLLH new 1 delete SEIL:

void MainWindow::goToCell()

GoToCellDialog *dialog = new GoToCellDialog(this);
if (dialog->exec()) {
QString str = dialog->lineEdit->text().toUpper();
spreadsheet->setCurrentCell(str.mid(1).tolnt() - 1,
str[0].unicode() - 'A");
}

delete dialog;

FERE LR GRS — W IO RER S, DR AT 58X AN L A 1 22
T, R ZE R BUR RER A ST E .
BUESRATT A sort XFUGAE . Sort X Ui AE S — MBI RHE,  (EH] ™ BENE 12 S HE P v 1 DX 3k



void MainWindow::sort()

{
SortDialog dialog(this);
QTableWidgetSelectionRange range = spreadsheet->selectedRange();
dialog.setColumnRange('A' + range.leftColumn(),
'A" + range.rightColumn());
if (dialog.exec()) {
SpreadsheetCompare compare;
compare.keys[0] =
dialog.primaryColumnCombo->currentIndex();
compare.keys[1] =
dialog.secondaryColumnCombo->currentIndex() - 1;
compare.keys[2] =
dialog.tertiaryColumnCombo->currentIndex() - 1;
compare.ascending[0] =
(dialog.primaryOrderCombo->currentIndex() == 0);
compare.ascending[1] =
(dialog.secondaryOrderCombo->currentIndex() == 0);
compare.ascending[2] =
(dialog.tertiaryOrderCombo->currentIndex() == 0);
spreadsheet->sort(compare);
H
}

1 sort) R Eh, FAIE T 1H goToCell() IR AR
1. fEAk BB 1 AE IR AR 1 .
2. H exec()E X EHE,
3. R R T ok, AFEH P AERS U HESE A T B A A AR XA AT H
PRI setColumnRange )21 E 51, FEZE —MEFPRIE T, B ZI0 LA, A 54



ZHeE A, RS . Bl & R i E X3, range.leftColumn()fH 3] 0, 'A+0='A’,

range.rightColumn()73 % 2, 'A+2='C',

| A B
1 Geory 1789-1797 1 lohn Adams 179
2 |Ad-am:3 2 lohn Quincy :Adams .182!
3 as |efferson 3 Andrew :j.ackscm 182!
9-1817 . 4 .Thcumas .j.eﬂ‘erson :180

a [ |Madisun 1809-1817
N e |Monroe 1817-1825 5 James Madison 180

6 i 1825-1829 & larmes Monroe 181

i 1825-1837 7 George ‘Washington 178

(a) Before sort (b) After sort

compare M ZAFMEH —, B, B HPFIMENHFIUY (BT — 3R TR 20
SpreadsheetCompare #E175E X ) - # Spreadsheet::sort()HH 2>l [ FIX Pt % . keys B A7k
(R A NPT o i, iRk E X Jee N C2 2 ES, 41 C AL E /2 0, ascending
Al B —FHEF T . QComboBox::currentIndex() 75 2 4 i i & 1 H K175, T2 A
0 JFhfie XT3 —, B Hpa. EHEEH] A AT{E M2 "None" 5T H 114 .

sortVRRE LA P LA TAE T, AER AT miiEg9 . BBUE T Sort XS iFHE H g HIX A A 5E 1 77
XYL, AT HHE, T2 None WU H o WERFATH B v Sort X HHAE, FRfi1id 25X B
e IR RAE AU T, dEd R Bt 1o (HRRRAE 2 AN HAE ] T I A
XRHE, IR AGEY X LA B 1R 01 (1A

—ANEE ek ) U7 v & LR SortDialog H S5 Spreadsheetcompare % %, 1X A 1] LLA A
%> 7 MainWindow::sort() [ f8H5 .
void MainWindow::sort()
{
SortDialog dialog(this);
QTableWidgetSelectionRange range = spreadsheet->selectedRange();
dialog.setColumnRange('A' + range.leftColumn(),

'A" + range.rightColumn());



if (dialog.exec())
spreadsheet->performSort(dialog.comparisonObject());

}
RPN Z B RS LR N2 T, WERZUAEH] T IXASITHE, 32— DR IER L .

— AR P B0k 1) 5 VR ERI AR Ak SortDialog X VEAE [ I % /% Spreadsheet X} %
IFEE, S XTEHEREHS B BEFRAE Spreadsheet. iXFf SortDialog FURAE N —AMEALE, f#
SortDialog B T, MainWindow: :sort() B8 -t 5 i i 2.
void MainWindow::sort()

{
SortDialog dialog(this);
dialog.setSpreadsheet(spreadsheet);

dialog.exec();

XA sort() B EUMER — A sort() R HUM L = 3 HLI ] R H50AN 7 2 01 T X 3 AE 0 S 75
AT R HESS AR T Bl A o 220 130 7 3 1 5030 P 5 I B I S SR s 2
B MOE M R BARNE S, FREUER AR S5 A 1, Jm — Pt o R

A LERE Y R RRS A  SUAE  TERE o IXRER I AR R T PR, B TS, (EE [N gl
R T AU AL R 22T 2R AP 0 75 AR S B DL I

I FATSEDL About XFHAE . FATH AT LAZ A Find, Go-to-Cell X i HE—#FSZHL— 4>
R 758 SCRR R HEA s Re e A R A5 B, (EE T K2 About MR AE A AE A S —FF
(1, BBl Qt 4t T — AN SR Al T 5
void MainWindow::about()
{
QMessageBox::about(this, tr("About Spreadsheet"),
tr("<h2>Spreadsheet 1.1</h2>"
"<p>Copyright &copy; 2006 Software Inc."
"<p>Spreadsheet is a small application that "

"demonstrates QAction, QMainWindow, QMenuBar, "



"QStatusBar, QTableWidget, QToolBar, and many other "

"Qt classes."));

W H QMessageBox::about( )it A5 BA £ nT LA 21 F KX ALY About XEHE. BR T X&AE)

KIbr4h, X QMessageBox::warning() i 7~ UG 1 HEAR AR o

- About Spreadsheet e o>

@ Spreadsheet 1.1

Copyright © 2006 Software Inc.

Spreadsheet is a small application that demonstrates
CiAction, OMainWindow, QMenuBar, QStatusBar,
QTableWidget, QToolBar, and many other Ot classes.

I H AT A LA E LA T JLA QMessageBox 1 QFileDialog [ 4% PR £l IX 44 pR 21 A
E—NRHEHE, HHTHIG ARG T exec() Btk %K%, 5601 QMessageBox B
QFileDialog, #XJ5 A H execOmk# show(O) W &R LAY, FFH—FEJ5 {8,

3-6 ik 'E (Storing Settings)
3-6 fAIit'E (Storing Settings)
7£ MainWindow #Ji& s %, A1 readSettings() 73 1w FE (R A7 (1 1 B 3%
T, [FFEAE closeEvent() T 3Ai i i writeSettings () 4547 24 Fi N R 03 E . X4
MainWindow 7 2523 (1 5 5 PN 1 03 BRI
void MainWindow: :writeSettings()
{
QSettings settings("Software Inc.", "Spreadsheet");
settings.setValue("geometry", geometry());
settings.setValue("recentFiles", recentFiles);

settings.setValue("showGrid", showGridAction->isChecked());
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settings.setValue("autoRecalc", autoRecalcAction->isChecked());

£ writeSettring () P ORAAFE P L8 L UG B (BB AR 5 B dT T B S5
K, A WoR MR B3 E .

FEBRA NG OL T, QSettings MR- & Rt A7 it by AL P B . 7E Windows ]
AW s A5 Unix sPHUEEE A0 7 SCAR SCE b 78 Mac OS X & [ ] Core Foundation
Preference API.

PR BR B P AR ) R R PR PP IR 44 7, X D RAf e e s 1 & W TR P
BCE AL E

QSettings i BB AFIIRCE . BEAHS T — A0 RS H ok, i AR R Y
wvEAfie (i findDialog/matchCase) , @ i beginGroup() 1 endGroup() X}
settings.beginGroup("findDialog");
settings.setValue("matchCase", caseCheckBox->isChecked());
settings.setValue("searchBackward", backwardCheckBox->isChecked());
settings.endGroup();

XN R A& bool, double, QString, QStringList, =i+ /&34t QVariant SZH#
Hefn A, WAHREN R B SRR
void MainWindow::readSettings()

{
QSettings settings("Software Inc.", "Spreadsheet");
QRect rect = settings.value("geometry",
QRect(200, 200, 400, 400)).toRect();
move(rect.topLeft());
resize(rect.size());
recentFiles = settings.value("recentFiles").toStringList();
updateRecentFileActions();
bool showGrid = settings.value("showGrid", true).toBool();

showGridAction->setChecked(showGrid);

bool autoRecalc = settings.value("autoRecalc", true).toBool();



autoRecalcAction->setChecked(autoRecalc);

readSettings() B £ writeSettings() fRAF IR P BE - BREL value() IR — A4
SHOEAE AT X I E I BB . — BBOAEAE S KIS R P I H]  AE BRI R
PRI, B S A, WP —Kisir i =t
Qt #2flt T QWidget: :setGeometry ()%’ QWidget::geometry() k78, {HEAE
X11 b 5 A BEEs 2 AE0 JR ANREVER 52 B, BT RAFRATIE ] move() M resize(). 1t
http://doc.trolltech.com/4.1/geometry.html F 4 40 il B .
MainWindow H {47 K 'S, £F readSettings() Al writeSettings() H /& —Fhaf 47 7%
Z—. QSettings X% ] LALERE Pz A7 A% mf SROAT ] I [ A A 407 B 1 BOMME IO Se B8

FIELAE A 1E, BATCL 58K T MainWindow (528, 7E— RN F, BATEZE S
il Spreadsheet F&/F>CkE 2 308, BRI /RBSE . 76 F—3, AT SEIFET )
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3-7 £3&% (Multiple Documents)
WAEFRAT T LG SZ I Spreadsheet £ 1 main() A 47 -
include <QApplication>
include "mainwindow.h"

int main(int argc, char *argv|[])

{
QApplication app(argc, argv);
MainWindow mainWin;
mainWin.show();
return app.exec();

}

XA main()p&EON LT SEBLRIR A AN FRATAEHER E AV T MainWindow SEf]. £
FEFPH B I, MainWindow [ 355 .
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LA B ) main() %, Spreadsheet FEFPHAE—NE & L, — L REALEE— A SCRY.
WA A SRAE I A B A S0RY, FRAT IR ZE [ 8 2 A Spreadsheet P27 o X0 1ok
PURA A, AT SE A AN R S b AT FF 2 AN 1, Sl Rl web 30 28 1)
LATRJ I 4T TR 24N —FF

N T REERZ SCRY, FRATTTE X Spreadsheet AT — BB E. 155E File S ATIE K-

o  File[New @IEE—ANHIA A SRS MBI L% 11, A ZEREH SN L.
e File|Close JXPIMHT L% .

o File[Exit M % H.

TEBERIRYF AR T A Close ST, - BRI SEELITURI Exit I —Ff .

Bri¥) main() b8 22 A IXHF

int main(int argc, char *argv|[])

{
QApplication app(argc, argv);
MainWindow *mainWin = new MainWindow;
mainWin->show();
return app.exec();
}

HIAT 25 H, RAFEM new 814 MainWindow S, IXFE LR AF 5wk v) LA
{7 H delete W% MainWindow 544«
F# b5 5 MainWindow: :newFile() 2 4 X £ -
void MainWindow::newFile()
{
MainWindow *mainWin = new MainWindow;
mainWin->show();
}
FRATTBU A 2 1 B — AN BT (1) MainWindow SEBIl. 77 B8 (02 TAT T8 A (RATHT i L1 K95
Bl XA Qt 2 A FRAT AT T 1 R bl
7t MainWindow::createActions()"', FA'175 % Close Ml Exit 174

void MainWindow::createActions()

{



closeAction = new QAction(tr("&Close"), this);
closeAction->setShortcut(tr("Ctrl+W"));

closeAction->setStatus Tip(tr("Close this window"));
connect(closeAction, SIGNAL(triggered()), this, SLOT(close()));
exitAction = new QAction(tr("E&xit"), this);
exitAction->setShortcut(tr("Ctrl+Q"));
exitAction->setStatusTip(tr("Exit the application™));
connect(exitAction, SIGNAL(triggered()),

qApp, SLOT(closeAllWindows()));

}

PR % QApplication::closeAllWindows() < T M HIRE P A 11, BRAFALETE L3R4 T
KA K AT o IXADRERARTFER . B R B AN 1, MainWindow::closeEvent()
W], IXFETRATIA HIHHOAT 2L SRS A A7 4

BIBLLE, FBARARIRATEF O 2 SR 1 T o (HZIEAT — BRI 1 1] f -
WP AMER R E& L, AR LSRR NAE. B IRATLE newFile()H
AEH B R O AR MR . P O —ANE DR e R, & H s — B0
PAF . FEPIAE AN 32 0 LR 2, XA Il Rk AR ™ 8 T

iR A ] RBUAR BT 2R, AE R bR B0 h AT A 1 R M BB A Qt::WA_DeleteOnClose i
LN

MainWindow::MainWindow()

{

setAttribute(Qt:: WA _DeleteOnClose);

}
IXFE Qt A T 1SS T R IR 55 . QWidgets A V122 1T LSS AT 4 1 )@ 1k,

Qt::WA_DeleteOnClose & H /b f—A~.



P A SO BT ZEAE B )2 — . ERATRYJsORRE P Bevh v, JAMBUE R —
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WIAR, ST T SO N A% R 4 R A 280K o RATTRT LLAT B recentFiles it A28, 1X
FEAEREA R PR I  H AT — 0098 DL XA 2245 1 ] updateRecentFilesActions()
PREUN, P AR E R LA, AU SR

foreach (QWidget *win, QApplication::topLevelWidgets()) {

if (MainWindow *mainWin = qobject_cast<MainWindow *>(win))
mainWin->updateRecentFile Actions();

}

FHIACHEATE] T Qt [ foreach GRAFAELE 11 NG A REFE 1, KA,
MainWindow [ 4= 1 F| updateRecentFilesActions(). £ ShowGrid 1 AutoRecalculate
WEXFE B AT R, W ORI — SR AT PITX

—AN R O RN — AN SRR PR A SDI (single document interface) F£/7. fig4h
PRZASCRY AR 2 MDI (Multiple document interface) Fi/3. Qt REWSLE T A #AE RS

V& S FF SDI A1 MDI F27 .

3-8 5z)HEE (Splash Screens)

3-8 JHshmH (Splash Screens)

V2 N FRPAE S i Bon— /N . fERER 8 iR, FEP G X Rk 5k ml PLik
JA B S TR B AN TR 4K, A FH X A 1 T il 2 T 4 1) — S8 R . 28 Qt N RERR I —AN A 3
IEE AR T 5, W LA 25 ¢ QSplashScreen,

TEH WA B2 i, QSplashScreen Eon—ANE F, flid o] DLZE R A 1 Bos SC705 R
AR IR I BERE . — GO0, R s A AE main() e, e
QApplication::exec() Zfi-

N MR R main() B EUE T QSplashScreen s —AN R shm [, & o5 gk
B R 2 3 A 00

int main(int argc, char *argv[])

{
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QApplication app(argc, argv);

QSplashScreen *splash = new QSplashScreen;

splash->setPixmap(QPixmap(":/images/splash.png"));

splash->show();

Qt::Alignment topRight = Qt::AlignRight | Qt::AlignTop;

splash->showMessage(QObject::tr("Setting up the main window..."),
topRight, Qt::white);

MainWindow mainWin;

splash->showMessage(QObject::tr("Loading modules..."),
topRight, Qt::white);

loadModules();

splash->showMessage(QObject::tr("Establishing connections..."),
topRight, Qt::white);

establishConnections();

mainWin.show();

splash->finish(&mainWin);

delete splash;

return app.exec();

b
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4-1 3354 (The Central Widget)

4-1 F 534+ (The Central Widget)

7t QMainWindow (1) 10 D 380 n] DUSCE & 2R 454 o 91t T 1 5125 1)«

« EHIRRAE Q Pt ARVER Qt #4Ha QTableWidget ok # QTextEdit il LA i defisft,
X, SRR AT SO S5 e o R o B e S fbth J7 S B0 (490 e QMainWindow (726 1)
v R A SR SRR R A A AN P A R B . B, P b R
Pt A TconEditor 8O0 R0 B8 R A 4VE AREAE Qt HSEELA & R 2
.

3. AEHIAA AR AT B AR 0 AT AN, LSRR R SRR AR R 2 N AL S
AT LU — AN FAb R R A S8, A0 A1 JR e RIS A B FCA T2 AL B AT
4. MRS SR 2 A 2R QSplitter (4pBE4%) . QSplitter nJ
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5. M MDI TAE#AF. 78 MDL fEfypH, szt QWorkSpace #fF il . &4
MDI & FUZ RN — A7 AiiJa, 73 BaZeA MDI A2 i)l L Al briE Qt 47 44F—
AAEH], nT DUR A e SCEPHE ], SN ir 4.

7t Spreadsheet F5, —/> QTableWidget 12544k & ) b Y544 o
QTableWidget S22t 7 KM FATH RIS ThfE, (FOEE AR, ABERLAE

W"=A1+A2+A3"XFEM AR FATEAE Spreadsheet 8 SEHLIXLE D) fE

4-2 )\ QTableWidget 4t& (Subclassing QTableWidget)
4-2 )\ QTableWidget 4% (Subclassing QTableWidget)

2% Spreadsheet )\ QTableWidget 4. QTableWidget &/ 4k B k4l
FRERS o EMRE 4 7 AR B A/ H P FRE RS o B HT AR — AN RS N — SO
If, QTableWidget Hzhfil%—/ QTableWidgetltem X% ARA4F 4N 1 SCAS

IAETRATASEBAX AN, 15642k 3 spreadsheet.h, 56T 7 B4~ Cell Fil
SpreadsheetCompare.

#ifndef SPREADSHEET H

#tdefine SPREADSHEET H

#tinclude <QTableWidget>

class Cell;

class SpreadsheetCompare;

class Spreadsheet : public QTableWidget
{

Q_OBJECT
public:

Spreadsheet (QWidget *parent = 0);

bool autoRecalculate() const { return autoRecalc; }//PWIHKp&%L

QString currentlLocation() const;

QString currentFormula() const;

QTableWidgetSelectionRange selectedRange() const;

void clear() ;

bool readFile(const QString &fileName) ;
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bool writeFile(const QString &fileName);
void sort (const SpreadsheetCompare &compare) ;
public slots:
void cut();
void copy () ;
void paste() ;
void del();
void selectCurrentRow() ;
void selectCurrentColumn() ;
void recalculate () ;
void setAutoRecalculate (bool recalc);
void findNext(const QString &str, Qt::CaseSensitivity cs);
void findPrevious (const QString &str, Qt::CaseSensitivity cs);
signals:
void modified();
private slots:
void somethingChanged () ;
private:
enum { MagicNumber = 0x7F51C883, RowCount = 999, ColumnCount = 26 };
Cell *cell(int row, int column) const;
QString text(int row, int column) const;
QString formula(int row, int column) const;
void setFormula(int row, int column, const QString &formula) ;
bool autoRecalc;
I
class SpreadsheetCompare
{
public:
bool operator() (const QStringlist &rowl,

const QStringlist &row2) const;



enum { KeyCount = 3 };
int keys[KeyCount];
bool ascending[KeyCount];
I
#endif

Figure 4.1. Inheritance trees for Spreadsheet and Cell

QObject

OWildgeI
DTabIéWidget QTableWidgetltem
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QTableWidgetItem 4k, M5 F— 14,

55 =T RATLI MainWindow LMz FRATTH 2 T Spreadsheet [1—2Epi%k.
7t MainWindow: :newFile HiiH clear()# 3% & 2. WATHHE] T QTableWidget (1)
—Lepg %, W setCurrentCell() F1 setShowGrid ()t % i i
Spreadsheet #4711 2 4 p& Bk AN, Edit, Tools Al Options 538 5hE. 155
modified () 7E#4% K AE ARSI 25 38 %1

A A1t 5 % somethingChanged() 7 Speadsheet 2K #B 8 . £ESSIIFAG 545,
WAV T AT, WUASREOR— A&, 283k Se ki i X T 3%
SpreadsheetCompare. MAEFKATE— FCIF spreadsheet.cpp:

#include <QtGui>

#include "cell.h"

#include "spreadsheet.h"

Spreadsheet::Spreadsheet(QWidget *parent)
: QTableWidget(parent)

autoRecalc = true;



setItemPrototype(new Cell);
setSelectionMode(ContiguousSelection);
connect(this, SIGNAL(itemChanged(QTableWidgetltem *)),
this, SLOT(somethingChanged()));
clear();
b
void Spreadsheet::clear()
{
setRowCount(0);
setColumnCount(0);
setRowCount(RowCount);
setColumnCount(ColumnCount);
for (inti = 0; i < ColumnCount; ++i) {
QTableWidgetitem *item = new QTableWidgetltem;
item->setText(QString(QChar('A' + i)));

setHorizontalHeaderItem(i, item);

b

setCurrentCell(0, 0);
b
Cell *Spreadsheet::cell(int row, int column) const
{

return static_cast<Cell *>(item(row, column));

b

QString Spreadsheet::text(int row, int column) const

{
Cell *c = cell(row, column);
if (¢) {
return c->text();
} else {

return "";



by

QString Spreadsheet::formula(int row, int column) const

{

Cell *c = cell(row, column);

if (c) {

return c->formula();
} else {

return "";
b

b

void Spreadsheet::setFormula(int row, int column,

const QString &formula)

Cell *c = cell(row, column);
if (c) {
¢ = new Cell;
setltem(row, column, c);
b
c->setFormula(formula);
b
QString Spreadsheet::currentlLocation() const
{
return QChar('A"' + currentColumn())
+ QString::number(currentRow() + 1);
b
QString Spreadsheet::currentFormula() const

{

return formula(currentRow(), currentColumn());



void Spreadsheet::somethingChanged()
{
if (autoRecalc)
recalculate();

emit modified();

WH, HPHE— DR SCAR, QTableWidget 2> F 3h il
QTableWidgetItem X % KAR(FIXLE LA, 76 spreadsheet 27, FAMEH Cell 1R
# QTableWidgetItem. 7E#itsk%ct, setltemProtoType()sg X AN B, Seif iyt
S G ANET I H I, QTableWidget wilsftifi4y setitemProtoType() %L
I .

ER G R EOh, TRATEE T QAbstractItemView: :ContiguousSelection ffi % #%

REfE LR — /N — 1 A IE R A 4 15 5 itemChanged() 1 somethingChanged()
R, SRR P gwtE T ARSI, somethingChanged () fsfgwkif . )n, F&di]

WH] clear()it=3&ks, BCEIIIR k.

TER IS s A clear() FR¥IIG 1L RAHE . 75 MainWindow: :newFile() HhifiH]
TRXA R RS % QTableWidget: :clear() rlE kR BT (RS AL £, (HIXRE
ABESAR AR AL AN BATE SR MBI X 0x 0, IXFFA IR ER T RA% AR 8k,
SRIGHEERAR T H & X b ColumnCountxRowCount (26x 999) , ik Fhriisk
QTableWidgetItem 2874, WA N"A"F|"Z ", FHAMEFSASBEE N 1, 2, F999.
A ®shE Al.

QTableWidget H /L4 . efti B — /K1 QHeaderView, /e
WH—AEHK QHeaderView FIPA~ QScrollBars. i) [X d# & — M ) viewport
AR, XA LB R A . X SeZ] pg 4% R ] Uil QTableView Al
QAbstractScrollArea (1) %3t 17#:1E . QAbstractScrollArea $24/t T —~nl LLRBH
viewport fIHNEBN 4. B T2% QScrollArea & 755 /N EAHE,

Figure 4.2. QTableWidget 's constituent widgets
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viewport()

verticalHeader()
verticalScrollBar()

horizontalScrollBar()
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7t Spreadsheet N HFEFH, RF—ANAE2S 1 RS A& — AN A7
QTableWidgetItem X% . XH7E Ttem H{RA7FEE I 7764 QListWidget F
QTreeWidget JrRHl, X AIX A1) Item 2873104 QListWidgetItem Al
QTreeWidgetltem.

Qt 1ty Ttem 58 m] LIAE W Bl A2tk 46 Ebln, QTableWidgetItem {47 7 —LL )
PESCAR, Pk, B, ERRSE, A MR QTableWidget fffREF. XA Ttem il
LAGRAE QVariant JEAYFIHE, GARENT A SRAL . JEIRXAKAE N, AL n] LLEE
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FAl i T RIEAE item SRal AR — AR bk Ojfe - Sl . 78 QU A s FH s
i setData() ,» 4t QVariant JERAHHE fRAFECR . T RAR AR REE, th
A LAGRK item 2K, S AR R A Bl .

XTI B O ST AR A AR PR, K et S AR 0, Kt e A N 2 A e
Wi QI T 45 model/view JEREE AR 7 B UK, BB H A A T IXAMRE .
A cellOIRIF145 5 AT ZI 801 Cell X% . ‘& F1 QTableWidget: :item() /& —#Ff
1, HogeiREIRE Cell MW FaE, QTableWidget::item()iR[H[1) &
QTableWidgetItem &M 1454t .
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2. WRARERGGITk, AXPIALI e A, wnai'12345, Rk A e
"12345" .

3. WRAKX BT "="Ik, AEALeEA. WAL 12, A2 46, Bank
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AT E setFormula() kg — M MR BCE A3 WURMAR AT Cell X%, T
AT XA S W, ATEIEE—NE Cell X%, i adATRA Cell HCM
setFormula() &%, 7EME ERR ARG R . FATAHMER Cell X%, 7Eid& 4 i,
QTableWidget & H B MIBRiX L] % .

%L currentlLocation()i& =] a5y MAS A S, FRERRSIFIT 5. 18
MainWindow: :updateStatusBar() il I ek &4 F oRnfr & .

P% currentFormula()iz =415 M4 A, MainWindow::updateStatusBar()
T T 1A~ R A

R A% ¥ somethingChanged(), Wit auto-recalculate K EC, A EHiil 5
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4-3 LR (Loading and Saving)
4-3 EHRI{*7%F (Loading and Saving)
A48 1 QFile A1 QDataStream k528l Spreadsheet SCAE KR AEFIEEE . XA
KA 715 0k —ikHl 1/0.
B IR A S ARG -
bool Spreadsheet::writeFile(const QString &fileName)
{
QFile file(fileName);
if (!file.open(QIODevice::WriteOnly)) {
QMessageBox::warning(this, tr("Spreadsheet"),
tr("Cannot write file %1: %?2.")
.arg(file.fileName())
.arg(file.errorString()));



return false;
b
QDataStream out(&file);
out.setVersion(QDataStream::Qt_4_1);
out << quint32(MagicNumber);
QApplication::setOverrideCursor(Qt::WaitCursor);
for (int row = 0; row < RowCount; ++row) {
for (int column = 0; column < ColumnCount; ++column) {
QString str = formula(row, column);
if (Istr.isEmpty())

out << quintl6(row) << quintl6(column) << str;

¥

QApplication::restoreOverrideCursor();

return true;

ok %t writeFile() 1 MainWindow: :saveFile() i A0 ST AR A7 B4 b o T SR ARAF %
ik [Al true, 7503 [ false.

T AETA 45 IR 4 A — A QFile 4%, 1 open()FT JFIXAN SCHHESE N
[ Il 4 QDataSteam w5k s 5 A,

FEGHE 201, A PRRL PR s S R B, Ha S 58 IR ORI il br . s EiGR
iy, QFile T H o8 HAE SCA F 8% 1A .

QDataStream SZRFFEAM) C++387, W FFZFh QAL iBVLFIbRHE
C++<iostream > & —HE 1. -
Out<<x<<y<<z;#lH X, y, z 5EAHIRUL-
In>>x>>y>>z; WE#m P iiEdREs x, y, z 4.

ARG F, FEAR C++25810 short, char, int, long, longlong &4 KA
M 7K o I ATk gint8, quint8, gintl6, quintl6, gint32, quint32, qint64,
quint64, XL Fe IR IE BT 6 SR .



Spreadsheet 1236 3C2F 48 XAk 167 5 . Spreadsheet &% TSk #6754 —A 32 £
PR (MagciNumber, 7t spreadsheet.h e Ui, —AN—#HRIBENLED , XA
Hev et —RIREdR Y, M7 9, FIS AR k. T E 0, AMRAFE M
.

R I R 2K QDataStream g, Wl: quintle Fosfr AN, —
A~ QString KA K IR 2 AR K B I ABE— N BRI Unicode A4 i
H Qt1.0 Lk, Qt Hdle M) — iR TR . FEARKK Qt JRA e v gEAH
Z Mz, QDataStream A &L ) Qt FRAS, (HZE AT AR AR I RRA . b T R R 1]
HTH QU RRCA T 4 1 I RES L AR, FATT R4t QDataStream A IR A, 7
(QDataStream::Qt_4 1 & X HHE 7)

QDataStream w LA H £ A5, U1 QFile, QBuffer, QProcess, QTcpSocket
i # QUdpSocket. Qt iAHLft T 2% QTextStream AEWE 'S UA ., 5 12 B4

BB R .
bool Spreadsheet::readFile(const QString &fileName)

{
QFile file(fileName);
if (!file.open(QIODevice::ReadOnly)) {
QMessageBox::warning(this, tr("Spreadsheet"),
tr("Cannot read file %1: %?2.")
.arg(file.fileName())
.arg(file.errorString()));
return false;
b
QDataStream in(&file);
in.setVersion(QDataStream::Qt_4_1);
quint32 magic;
in >> magic;
if (magic '= MagicNumber) {

QMessageBox::warning(this, tr("Spreadsheet"),



tr("The file is not a Spreadsheet file."));
return false;
b
clear();
quintl6 row;
quintl6 column;
QString str;
QApplication::setOverrideCursor(Qt::WaitCursor);
while (lin.atEnd()) {
in >> row >> column >> str;
setFormula(row, column, str);
b
QApplication::restoreOverrideCursor();

return true;

b4 readFile()#1 writeFile()fRAEL. IX R SCAFIIFT I I7 K
QIODevice::ReadOnly ifii4 /& QIODevice: :writeOnly . #% & QDataStream [IfiRA Jy
7o HICAERTE SO RRCAS 6 20— 5

WIS magic number SEERK, T clear()iEE BT 4%, K SO
SURTRAF TARE I MM Bt AREOREPT A I RIM A W, AR I R A Es

4-4 3 Edit X% (Implement the Edit menu)

4-4 SEEL Edit S (Implement the Edit menu)
IRAETRAT T TF AR S B 5 Edit AH SRR R

void Spreadsheet::cut()

{

copy();
del();
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R e A cut()AHMN Edit|Cut S, XA TP %, PO BT D) EAERI 3 VLR
I S AR 1
void Spreadsheet::copy()
{
QTableWidgetSelectionRange range = selectedRange();
QString str;
for (inti = 0; i < range.rowCount(); ++i) {
if (i > 0)
str+="";
for (int j = 0; j < range.columnCount(); ++j) {
if j >0)
str +="";

str += formula(range.topRow() + i, range.leftColumn() + j);

b
QApplication::clipboard()->setText(str);

b
QTableWidgetSelectionRange Spreadsheet::selectedRange() const
{
QList<QTableWidgetSelectionRange> ranges = selectedRanges();
if (ranges.isEmpty())
return QTableWidgetSelectionRange();

return ranges.first();

PR copy O MW Bdit |Copy M. B 5T R AT LB (B WAL £, R[]
MHTHIRRS) SR JE I BRI A AP ic s ok AT 2 M HHATRR R I, [ — AT A —
H) 2z 18] TAB & T
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QApplication::clipboard () nJ LAfH 2| R4 B itk . 1 H QClipboard: :setText()
FESCATH R B L, IR R R At 75 B SOAR Y QU R R ik T DA A IR e SeA .
HATFFA tab (X AEAT 2 ARV 2 N R P 3CRF

QTableWidget::selectedRanges() iz [FlfTH L £ 5K . £ Spreadsheet #)
I RRECP BATBCE T RPN QAbstractItemView: :contiguousSelection, KLk #E
JO R BT — A A TRPAEH T, 52 X T selectedRange() B %R [F] i A£G
AR E T, R A A B ME— B DN IEREE I o AR WIS L, Y
H IS — ke (11 ContiguousSelection dE#) o BN T FEFEH ] fg
1 bug, WALHE T EFE N MO,

void Spreadsheet:: paste()
{
QTableWidgetSelectionRange range = selectedRange();
QString str = QApplication::clipboard()->text();
QStringList rows = str.split(' ');
int numRows = rows.count();
int numColumns = rows.first().count(' ') + 1;
if (range.rowCount() * range.columnCount() !'= 1
&& (range.rowCount() '= numRows
|| range.columnCount() != numColumns)) {
QMessageBox::information(this, tr("Spreadsheet"),
tr("The information cannot be pasted because the copy "

"and paste areas aren't the same size."));



return;
b
for (inti = 0; i < numRows; ++i) {
QStringList columns = rows[i].split(" ');
for (intj = 0; j < numColumns; ++j) {
int row = range.topRow() + i;
int column = range.leftColumn() + j;
if (row < RowCount && column < ColumnCount)

setFormula(row, column, columns[j]);

b
somethingChanged();

S5 Edit|Paste (k£ paste(). FATE JefG BB MGHCR I SCA, AR5
QString: :split()4%4 T3 LAy ik QStringList. & 17 4 — AN 745

A BA 10 e 5 DL skt v el . 478508 QStringList 1 QString /M. FIECK 5 —
17 tab AN — o IR ARk, JRATTE A e A IS RS X s, A )
A8 FH =24 7 2B 8 LA RS 0 X o

K SCA RS, F— A QString: :split() 8 —AT A RN B—F AR AL G

"Red\t Green\t Blue\n Cyan 't Magenta\t Yellow"

-
[ "Red\t Green\t Blue", "Cyan‘t Magenta\t Yellow" ]

w
[ "Red", "Green", "EEUE"]

["Cyan", "Magenta", "Yellow" ]
>
[RRNSCTNUIRN, FRER— F——

27 !Red Green EBlue

28 Cyan Magenta vellow



void Spreadsheet::del()
{
foreach (QTableWidgetItem *item, selectedItems())

delete item;

PR del ()M Edit|Delete. ‘& alid B ER A HLIEE (1) Cell X S35 BR A%
QTableWidget &I QTableWidgetItem # kx5 2 B B H & il irfa nl WX 3. kR
Wik S, WA cell(), <R El—AF4845 .
void Spreadsheet::selectCurrentRow()

{

selectRow(currentRow());

by

void Spreadsheet::selectCurrentColumn()

{

selectColumn(currentColumn());

PL AN B E5 25 I A Y 3% 54 Edit| Select|Row F1 Edit|Select|Column. it i H
QTableWidget::selectRow ()l QTableWidget::selectColumn(). Edit|Select|All

SEHERAE h QTableWidget 42 QTableItemView: :selectAll()S<i i .

void Spreadsheet::findNext (const QString &str, Qt::CaseSensitivity cs)
{
int row = currentRow() ;
int column = currentColumn() + 1;
while (row < RowCount) {
while (column < ColumnCount) {
if (text(row, column).contains(str, cs)) {
clearSelection() ;
setCurrentCell (row, column) ;

activateWindow() ;



return;

}

++column;
column = 0;
++row;

QApplication: :beep();

BREL findNext() WA ET AR T aR I A A4k, Akse ST o N —AT7Egk ek ik, B
B RBLC RS SCA N 1h o IRKBL T —ANULHES, T5 R 2 A8, SEULHCH PSRN 24 5 9
TR R B B0 « W R BAT R IR beep, Ut W] A4k 58 BOH AT D) #3808 ) I
1% o
void Spreadsheet::findPrevious(const QString &str,

Qt::CaseSensitivity cs)

int row = currentRow();

int column = currentColumn() - 1;

while (row >= 0) {

while (column >= 0) {
if (text(row, column).contains(str, cs)) {

clearSelection();
setCurrentCell(row, column);
activateWindow();
return,

by

--column;

by

column = ColumnCount - 1;

--row;



b
QApplication::beep();

bR %4 findPrevious() 1 findNext()/RAHAL, oS RIT& 7§ e L1, 76 AL {51k

4-5 P HAREZHET (Implementing the Other Menus)
4-5 sz HARSE I (Implementing the Other Menus)
X HATE 2528 Tools F1 Options =& 5 KA W 8 %5

Figure 4.7. The Spreadsheet application's Tools and Options menus

Tools | | Options !
X show Grid

-

Recalculate Fao
¥ Auto-recalculate

void Spreadsheet::recalculate()

{

for (int row = 0; row < RowCount; ++row) {
for (int column = 0; column < ColumnCount; ++column) {
if (cell(row, column))

cell(row, column)->setDirty();

}
viewport()->update();

6% recalculate()#H 5. Tools|Recalculate 2%, ¥ & Spreadsheet 54 [ 51
REEA~ i $. 38 3 A AT A, AERE— SR BT setDirty ()45 b1 & FF v 5k
A, X5 QTableWidget 1 FH 4 — AN RS T text() ek H0E 3 75 3 4% 53 9 A% A,
XAME R B AR

ALK update() FTH £ HI Mk . 7F update() &%+, QTableWidget & i F%
N LIRS R text () pR BTG B i SR AE,  ROAHTIENRE T setDirty (), BT R{H


http://blog.csdn.net/iamdbl/archive/2007/03/26/1542000.aspx

ST S o VAR R T BT ST LAB AN T I AR IR, T AN T L P At 0 1t 2 BT O 5
A EE B Cell 882U .
void Spreadsheet::setAutoRecalculate(bool recalc)
{
autoRecalc = recalc;
if (autoRecalc)

recalculate();

THDXAN BN T 3% 5. Options| Auto-Recalculate. Wit s & A JF, A4 7RI
BT A TR T AERE s AT IR LA ], 41 2 somethingChanged(), recalculate()
W F I

BATFTE 3k Options|Show Grid S5{Ef{t5, QTableWidget: :setShowGrid()
O NRATTLILT « T8 )/ Spreadsheet::sort(), H MainWindow: :sort() .
void Spreadsheet::sort(const SpreadsheetCompare &compare)

{
QList<QStringList> rows;
QTableWidgetSelectionRange range = selectedRange();
inti;
for (i = 0; i < range.rowCount(); ++i) {
QStringList row;
for (intj = 0; j < range.columnCount(); ++j)
row.append(formula(range.topRow() + i,
range.leftColumn() + j));
rows.append(row);
b
gStableSort(rows.begin(), rows.end(), compare);
for (i = 0; i < range.rowCount(); ++i) {
for (intj = 0; j < range.columnCount(); ++j)
setFormula(range.topRow() + i, range.leftColumn() + j,

rows[i][j]);



b

clearSelection();

somethingChanged();

FEFF A X U 2 i % PR T R AR HE P 1 DG B 7 AR 7 54247 0BT HES1 3
PRI WIS I AR — AT B QStringList B IRAEFEFIR T, S T R ke I,
FAMEI T Qt 4 gStableSort() ik, JF H AW AXHFAZEH . Qt MIbrHEH
PRI E TR AREE S At

Figure 4.8. Storing the selection as a list of rows

1830-05-11

1934-01-11

1934-02-15

1938-01-10

index value
0 [ "Edsger", "Dijkstra", "1930-05-11
1 [ "Tony", "Hoare", "1934-01-11"] |
2 [ "Niklaus", "Wirth", "1934-02-15" ]'
3 [ "Donald", "Knuth", "1938-01-10" ]

% qStableSort()#sz N i [ # Al — A 45 0 P 8 A — A EU LR 8. XA
B AT WA SE (A THE D, WERSE AN SHUNTH A, &9 true, BFIR[F false.
A UEH KBNS BA R — A%, e R, RIS E SIX A L.

Figure 4.9. Putting the data back into the table after sorting

index value
0 [ "Donald®, "Knuth", "1938-01-10"]
1 [ "Edsger”, "Dijkstra”, "1930-05-11"]
2 [ "Niklaus”, "Wirth", "1934-02-15"]
3 [ "Tony", "Hoare", "1934-01-11"]

b

PO ]
._Donald -Knuth 1938{11-1(1-
Edsger Dijkstra 1930-05-11
Miklaus wirth 1934-02-15
Tony Hoare 1934-01-11

HI qStableSort() ), EHE S 21K+, LR, R

somethingChanged().



7t spreadsheet.h 1, FATXAESI SpreadsheetCompare 25:
class SpreadsheetCompare
{
public:

bool operator()(const QStringList &row1,

const QStringList &row2) const;

enum { KeyCount = 3 };

int keys[KeyCount];

bool ascending[KeyCount];
3

% SpreadsheetCompare [FFpkH 7 & B S T — DN OBAERF . X AVFRATIEEAE
H—ARBAEH, XA RRN RS (functors) o & T BRARIX AN R BRI TAETS L,
A AR ] T
class Square
{
public:

int operator()(int x) const { return x * x; }

Square K HR Mt — /K%, operator()(int). IRX[AIZH int (K°F77 . EXAEE A4
4y operator()(int) i A& HAB L compute(int)iX ke, AT LAFF B — AR i,
A LLEIX AR R G 2 FEAE ]
Square square;
int y = square(5);

MAERANE—ME ] SpreassheetCompare [#)1:
QStringlList rowl, row2;

QSpreadsheetCompare compare;

if (compare(rowl, row2)) {

// rowl is less than row?2



A HER G AR compare() B4, (ERIATIE T AR 2 P A (0 HE 7 o< 8 7
MRS, S AT B B A IR AFAE compare X% .

T AN ST SR AE 42 JR AR B ORAE FE P BT HE PP U5 8, B P LR £k
compare(). {HZ i ] 4R AT 5 A HAL T P it i 2 ANRIB K, XA ATREFEL
— U, R BT IR 2R £ qStableSort() A #efE B I g — AN A R T .

N TR I A BT R R S B
bool SpreadsheetCompare::operator()(const QStringList &row1,

const QStringList &row2) const

for (inti = 0; i < KeyCount; ++i) {
int column = keys[i];
if (column!=-1){
if (rowl[column] !'= row2[column]) {
if (ascendingl[i]) {
return rowl1[column] < row2[column];

¥ else {

return rowl[column] > row2[column];

b

return false;

WA —AMT/AN T AT, M%URIEl TRUE, R ] FALSE. qStableSort st ff H
XA R PATHERAE

SpreadsheetCompare i % 1 SAEAHE 7B Y& 7E MainWindow: :sort() H 4146
e B NRHLE —ADIIRG], BEN—1 CEED .

FRA SR LA — AT T A SR PR I NSRBI, iR 0] true 507 false.
AR PIAT HBARAE, R[] false. qStableSort() i HHE /i i > e A ) J. - i A



FERTHIF & rowl Al row2, HZHEAAE, 745 R T rowl 2 /e row2 fifffi. X
Wit qStableSort() 1 qSort() 2 Al AN A .

AT L9 T 2K Spreadsheet. 75— 47 P AL Cell 360 IXANSEH RAFIE P
Wi s, FHsEHl T QTableWidgetIitem::data() %, Spreadsheet A3/ T X
A%, {E QTableWidgetItem::text(), iXANe& BRI R 101 2 257 BoR 3o,

4-6 #7%& QTableWidgetItem (Subclassing QTableWidgetItem)
4-6 472k QTableWidgetIitem (Subclassing QTableWidgetitem)
7 Cell 4k7% 0 QTableWidgetltem. IXANEAMH ] LI7E Spreadsheet #2574 TE R
4, AHAEIEAMR XA, fedhe b, e A HAE T QTableWidget 1261, R
s Sk 3
#ifndef CELL_H
#define CELL_H
#include <QTableWidgetltem>
class Cell : public QTableWidgetItem
{
public:
Cell();
QTableWidgetltem *clone() const;
void setData(int role, const QVariant &value);
QVariant data(int role) const;
void setFormula(const QString &formula);
QString formula() const;
void setDirty();
private:
QVariant value() const;
QVariant evalExpression(const QString &str, int &pos) const;
QVariant evalTerm(const QString &str, int &pos) const;
QVariant evalFactor(const QString &str, int &pos) const;

mutable QVariant cachedValue;


http://blog.csdn.net/iamdbl/archive/2007/03/27/1543160.aspx

mutable bool cachelsDirty;
b
#endif

% Cell £ QTableWidgetItem F:fit 384 hn 1 #§ S FAAG A5

cachedValue: L\ QVariant B R A7 MAS I, IXAME 0] /2 double 2Y, thnf
fie & QString 2571,

cachelsDirty: WA LRA7 A T 22RO NE K true.

A7 8 catchedValue # cachelsDirty FiiF#] T C4++# ¢S mutable. X nl LA R 1F
TATEH BB TESOX AR TR AR AT AR A text () I TH A s fl, R 2
PRI RN

TERG, 2 A AW Q_OBIECT %, Cell &AM C++2, WH S
f#, gi5: 1, QTableWidgetItem /& —A4lifE C++25, 1A &M QObject Zk& kIt .
AT PRIE SN A 2, QT A item ZE#EAE A QObject 4K . Wi 245 5 Al
5, AT A IR A e S B i 2 4Rk .

T YR S
#include <QtGui>
#include "cell.h"
Cell::Cell()
{

setDirty();
b
QTableWidgetItem *Cell::clone() const
{

return new Cell(*this);
b

void Cell::setFormula(const QString &formula)

{
setData(Qt::EditRole, formula);



b
QString Cell::formula() const

{
return data(Qt::EditRole).toString();
b
void Cell::setData(int role, const QVariant &value)
{

QTableWidgetitem::setData(role, value);
if (role == Qt::EditRole)

setDirty();

b
void Cell::setDirty()
{
cachelsDirty = true;
b
QVariant Cell::data(int role) const
{

if (role == Qt::DisplayRole) {
if (value().isValid()) {
return value().toString();
} else {
return "####";
b
} else if (role == Qt::TextAlignmentRole) {
if (value().type() == QVariant::String) {
return int(Qt::AlignLeft | Qt::AlignVCenter);
} else {
return int(Qt::AlignRight | Qt::AlignVCenter);
b
} else {



return QTableWidgetitem::data(role);

b
const QVariant Invalid;
QVariant Cell::value() const
{
if (cachelsDirty) {
cachelsDirty = false;
QString formulaStr = formula();
if (formulaStr.startsWith('")) {
cachedValue = formulaStr.mid(1);
} else if (formulaStr.startsWith('=")) {
cachedValue = Invalid;
QString expr = formulaStr.mid(1);
expr.replace(" ", "");
expr.append(QChar::Null);
int pos = 0;
cachedValue = evalExpression(expr, pos);
if (expr[pos] !'= QChar::Null)
cachedValue = Invalid;
} else {
bool ok;

double d = formulaStr.toDouble(&ok);

if (ok) {

cachedValue = d;
} else {

cachedValue = formulaStr;
b



return cachedValue;

by

QVariant Cell::evalExpression(const QString &str, int &pos) const
{
QVariant result = evalTerm(str, pos);
while (str[pos] !'= QChar::Null) {
QChar op = str[pos];
if (op !'="+'&& op !="-")
return result;
++pos;
QVariant term = evalTerm(str, pos);
if (result.type() == QVariant::Double
&& term.type() == QVariant::Double) {

if (op=="+"){
result = result.toDouble() + term.toDouble();
} else {
result = result.toDouble() - term.toDouble();
b
} else {
result = Invalid;
b
b
return result;

b
QVariant Cell::evalTerm(const QString &str, int &pos) const

{
QVariant result = evalFactor(str, pos);
while (str[pos] !'= QChar::Null) {
QChar op = str[pos];
if (op !="*' && op !'="/")



return result;
++pos;
QVariant factor = evalFactor(str, pos);
if (result.type() == QVariant::Double
&& factor.type() == QVariant::Double) {

if (op == "*) {
result = result.toDouble() * factor.toDouble();
} else {

if (factor.toDouble() == 0.0) {

result = Invalid;

} else {
result = result.toDouble() / factor.toDouble();
b
b
} else {
result = Invalid;
b
b
return result;

b
QVariant Cell::evalFactor(const QString &str, int &pos) const
{
QVariant result;
bool negative = false;
if (str[pos] == "-") {
negative = true;
++pos;
b
if (str[pos] == "(") {

++pos;



result = evalExpression(str, pos);
if (str{pos] I=")")
result = Invalid;
++pos;
} else {
QRegExp regExp("[A-Za-z][1-9][0-9]{0,2}");
QString token;
while (str[pos].isLetterOrNumber() || str[pos] == ".") {
token += str[pos];
++pos;
b
if (regExp.exactMatch(token)) {
int column = token[0].toUpper().unicode() - 'A’;
int row = token.mid(1).toInt() - 1;
Cell *c = static_cast<Cell *>(
tableWidget()->item(row, column));
if (c)
result = c->value();
} else {
result = 0.0;
b
¥ else {

bool ok;
result = token.toDouble(&ok);
if (lok)

result = Invalid;

b
if (negative) {

if (result.type() == QVariant::Double) {



result = -result.toDouble();

¥ else {

result = Invalid;

¥

return result;

TERIE R AT, AT RO O L. IR BT EAL B — AN S I
QTableWidget::setltem()#fi A Cell Xf 4}, QTableWidget H2zh1% 2 A HL
7t QTableWidgetItem 1, & —/> QVariant #LA—F (0 17— 508 . B i
{4 Qt::EditRole #1 Qt::DisplayRole. Qt::EditRole %/ F 3k gk 4%t i £ s,
Qt::DisplayRole H & W Edi . 185X ] N o rh £ #02 —FE . (H27E Cell 1,
Qt::EditRole £ %4 A, Qt::DisplayRole % 7x Mtk 2 BoRiE (AR 45
.

AP, QTableWidget k%L clone(), #ldn, 4 H 75—
Wk R AN B . fR45 QTableWidget: :setltemPrototype ()l /& i clone ()75 2 f i
Ho TAMEM T C++ B30I 1) Cell FIERINFE DURLIE R H O T R ZUN I I E 4L
157

% setFormula() BEE M A0 & 4 Qt::EditRole [1) setData () pf £ it
TJif#. {f Spreadsheet::setFormula() s+ 1] T setFormula() s %k,
7t Spreadsheet::formula()# i H T k%l Cell::formula(). #1 setFormula()—Ff, &
WA AL, A3 EI AR I Qt: :EditRole .
Bk 1) Eds setData() I, a1 — B 25, I8 2% cachelsDirty W& ) true,
DUMELE T — i text() i 33Tk 5 R

JUETE Spreadsheet: :text() 1 T Cell, {H7E Cell hf E X text(). text() ik
& QTableWidgetItem AL —/ N7 k%, 0 T

data(Qt::DisplayRole).toString().



setDirty() Hksmil S Mk e, & H 2% cachelsDirty 24 true, W] cachedValue
WA TR ZER, TR EEE A

%L data() B HEAT 7528, B Qt::DisplayRole i/, iR [HlERScA,
JH Qt::EditRole AR [HI A3 WHH Qt::TextAlignmentRole A, &R[HIZR 5
R H 7. £F Qt:tisplayRole J72Uir, I value() 75 25 i A . T S TE 2L

W) Soh 7 A

7F data() i H ¥ Cell::value() %k [0l —/~ QVariant 28414 . —/> QVariant
BRI LURAT Z AR B, B3R AR R 2 e, i, 75— MRAT
double 7175 & ifiis 4k toString() M43 £ double #5745 # % ~. QVariant H—4

“invalid" s AT BN TG AL -

R % value() iR 7] A% i ot . S cachelsDirty Jy true, 52 & Fil45.
IR ARG SIL, W12344”, PR AE S5 ST 1 SR
R AR S ="k, 19205585 5 775 83 55 MR IL A B i S i 4R Jm i
evalExpression() 115 £ &N MMEH. S48 pos Jetb51 . B RREIALXIFUR I 7455 5
fiiE. WH evalExpression())&, WRFKIAXMNT T, pos MIER K BATH I
QChar::Null, FEKM, & cachedValue 24 Invalid.
R A AKAE 0515 BFH S STk, B A SO 7 i, R )y, iR el
{Emk 213 BIV7 A AW E BRI A

% toDouble() —> bool B ffifst . FATREW X0 R [FME 0.0 W2 H 5. Wik
BRI, JRIFMEN 0.0, {HE bool {H>N false. FEFRATIAN 5B R 40 il 21 5 75 (F 1%,
R[] 0.0 fEik A M EE . S THERERIT AT A E, Qt AMEH] CH++ 33k 2 i R 1 L.
EIXAGE WA PRAE QE HP T EATT,  SUEEARA G B SRRt i B
BAIAEE value() i si%l, b T gnids RV value() %% cachedValue F1
cachelsValid [FE, TAIAEFAEIXHALE SIS mutable. WA value() SOy IR
PR EL, 84 metable SCBESE 5L AT LA 24, (2R BAT17E data() w kb i Y value(),
P EANC B o



FHAA IERATE S5, T KB4 Spreadsheet F2)7, A — &40t it 2 S IIRHT
IR 4> /44 eval Expression() FP A4 B ki 24 eval Term () #1 evalFactor() . A4
ik, N TP e S T k. XA GUT gt A ARG R, Btk
GSCAIEYN 7 SUNS R VIS ORI

b %L evalExpression()ik [FlFehs ik NI —DRIL A s 2 AT, X
BELGZ 8] g+ "B+ == SRR TT . A I A 2 AP TR TT . 4
BRI N IR0, SEINRIE AT Ny SR BRIE I, XA FAT ol B 1 DRI A LA O
P IATH

Bk 5N 2*%C5+D6", “2*C5" s — i, Horp 2 5255 AN A, C5 15 AL
“D6"REH I, KA AR —AREOT LR A, WA DU AR AL E, A
IS BT A — > JCI T

K 4.10 & X 7 RIFEXMEEL R . X8 SCP RS GRIRE, 5,
DR 5 AT NN ()8 57 R BBEA T AT, SRy P A I T o SR b 7 Uik
9 YA o

Kl 4.10 syntax diagram for spreadsheet expressions

Expression Term Factor
Term Factor '
(%) Cell location -
0 [Expression}-~(7)-

5 M evalExpression() JFifi. XA ERT— A RIEAK .

HoE, W evalTerm ()5 20158 — MM ERIE T RAT 5 0"+ "8l + — ="
gz evalTerm() o 7 I AR At i — M RALR, e RIE TS R
o APFRIRT AN ARG, FATRIRAERT T S A SR SR WA S 2
double Uy, #iR il double ¥y, 5 WEE RN Invalid. kS5 H BIFRIE T Befy
SN b PN IIVERIRIE A S 2e e 1, T LAH S 45 A IE AR



M4 evalTerm() iR #0f evalExpression()fR &, JEe b B &Rk, EHF—4
ANTFI M7 B A 20 S SR B O RSO, AEAR AL BEGS BRI L. i TFIUE A
AR Zs, — AR s B, e 45 T 0.0 T A T .

evalFactor() A4 7% . 5L IATAIMI TR A 705, ARG AN A £H5 T
W RILFES, B2t ss 5 NN RAE D —RIEX, A evalExpression(). 7Efi#dT
e W RIECH, evalExpression() i evalTerm(), i evalFactor(). Xil&
fiE AT (3 VA9 5

BRI — AR RIE S, AT BV E R — MEERT S, EATRERE — kg
(O B B e — N R A5 UL QRegEXp, MIEIRIX &k — AN AR E, 153X A
WA AR o IXAN RS W AZAE RS I — DT, BRI R MU K R s, i A BE 22
Xt value() IR, T HG ) R FAR AT o W SR PIECA I PR, TR At e BE— AN .
R AL AKX AN =AL", 8 AL AKX AN =A2", A2 AKX A =AL"BZEAIMIE?
BARTATBAT AL IX LA ZR AT ot n] LLR [8]—ASJERL ) QVariant {H,
MALEH evalExpression() 2, AL cachelsDirty %4 false, cachedValue )
Invalid. 1% evalExpression() AN B HE— M H) value(), &<kl Invalid,
HANFRIEAME Invalid.

AT AL TSR T AT AT DL ool R R B (0 5E S, B ST
e HEFAS T LR PR E, W sum (), avg(), 5T R Rl DA™ 445 H 4 HR X
ML, XA B U .

BRhEHF AEXEM (Creating Custom Widgets) K25 E /g

SR DY SR N R P IR D e e JRATTSEBL T M) B A% i, O ELRI GUT —
RTER T — AN RA R RN R . M = m i e —iRE. B, =, WEPK
P RAE— i at — N EAT R AR -

SRR, QAT B SRR AP B E SR A AT A I 4R AR BLAT )
Qt #EAFSEIL, AT LIFH## N QWidget 47k, KR IEIRATA AT 4. el A e X%
P 2] Qt Designer #EMFF &% Qt B CREM—FEAH . B rdl—MIEHIXL
GEPPIN A E XA, G o2 eI ey T2 T B (1 — B AR
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5-1 HEX Qt#/: (Customizing Qt Widgets)
FERLEAE DU, AR AT L QU #2 (F10 b B8 1) & 1k o b BUOAS i A2 JRATT I 5K,
T L TR — AN H A R 7 i 2 NIX 28 Q 4R SR 5 L e A 1 R 3RAT T

5—1 the HexSpinBox widget

FEATTH, FATDIF R AT /N BRI e s SR U EAER BE X QU AT
QSpinBox HSCRf- R HE, (R AR E BT RS AN R N SE R 2 AR H TR
LAINR

#ifndef HEXSPINBOX_H
#define HEXSPINBOX_H
#include <QSpinBox>
class QRegExpValidator;
class HexSpinBox : public QSpinBox
{
Q_OBJECT
public:
HexSpinBox(QWidget *parent = 0);
protected:
QValidator::State validate(QString &text, int &pos) const;
int valueFromText(const QString &text) const;
QString textFromValue(int value) const;
private:
QRegExpValidator *validator;
b
#endif


http://blog.csdn.net/iamdbl/archive/2007/03/27/1543305.aspx

& HexSpinBox 4k7& T 1R £ QSpinBox IR, ‘et T — AN A kit pi 2, &

5T QSpinBox [ =/ k.

#include <QtGui>
#include "hexspinbox.h"
HexSpinBox::HexSpinBox(QWidget *parent)

: QSpinBox(parent)

setRange(0, 255);

validator = new QRegExpValidator(QRegExp("[0-9A-Fa-f]{1,8}"), this);
b
QValidator::State HexSpinBox::validate(QString &text, int &pos) const

{
return validator->validate(text, pos);
b
QString HexSpinBox: :textFromValue(int value) const
{
return QString::number(value, 16).toUpper();
b
QString HexSpinBox: :textFromValue(int value) const
{
return QString::number(value, 16).toUpper();
b
int HexSpinBox::valueFromText(const QString &text) const
{
bool ok;

return text.toInt(&ok, 16);



FRATT ¥ B ERIA M A E A2 0 3] 255 (0X00 £ OXFF) , 7 QSpinBox H ERIA M
HlE 0 3] 99, fEt  dtih, MHaHL T,

F Py DAt bR 85 S8 e e S i 2 AR, e m R g A B BN ME . e
TR, AT B BN S P N BERIECT . O TR R AT A
QRegExpValidator, ‘& H AVFMAZT 029, AR F, F/N5FEEa 3 f.

QSpinBox i H % validate ()i ic & 5 i\ (1 SCA R G kIR o 4 7 HE = AN AT RE I 45 AL
Invalid (4575 , Intermediate Cin A SCAS & — A5 BAE A BEES 20 ) » Acceptable
(CUAZGPER)) - QRegExpValidator f1—A~& 1) validate () &%, It LAFRAT iz =]
WHARR SR . fERLe L, B TYEE, JRATF 2R [F] Invalid 57 Intermediate,

{H & QSpinBox AeMs 7 Bl F A X &L,

PR %L textFromValue ()t NSRSy — 74 . S sy Rk,
QSpinBox i H XA~ B Brlies S gy« 16 1E 4354, QString: :number()#"
B /NG R+ 53k, QString: :toUpper() #4145 1) 45 i h K5 .
bR 4L valueFromText() SEHL 70 e, U747 Bh e ol BB, 2 1] ) 1 i 1 1) 4 FEEAE o
BN ER th QSpinBox M. A 16 1E R 3EHL, M wr i SOAR S A H
RCAR el FoNiERISUE, ok BN false, toInt()iR[F] O . X HLIRMIANTE EHLE
XARetE, B0h validator KAV GIEIHNBE B4 FATE AT ELAMES ok 1k
b, AEFH SRR AT B

HoE LHAD Qt Z- IR —FERP IR, b AN HM QU #214F, JEBA/E NI, AR
i R S I A R R AT A AR FRAT T A

5-2 )\ QWidget & #2% (Subclassing QWidget)
Y2 Qt MM Ei#H % HexSpinBox 1X 48 [ 5 LI AHH 2 AT (R — AN 5. il
Qt FEAFAL A eI 3 T LU Qt Designer SEHL:
1. JHAEHC Widget” Bt — A fHHESL
2. EHEZEPOMNTRER M, AT A )R
3. BEATAE S AIE S

4. WRETHFEEZME SR, rTLIEK QWidget F uic ZEpu)2E s AR A


http://blog.csdn.net/iamdbl/archive/2007/04/06/1555084.aspx

XA RO ALt ) EL AR SEBL o ANE IR 795, 45 R A2 B — D I QWidget
gk,

WA AN T A5 S AR, WA ST R £, ] DU ghk, ST IR RO f2
PRALER R T Lhe 7R3 — R Age FEFP gt X, REA I i LS —4> QWidget
MRS, FEBEM IS s Eoh il i@t QSpinBox A QSlider.

ORI ZER N e, A S TGN QE #nl ], A i i 275 sl 1 R
AL, T BLE QeI k. FATrT LA QWidget gk — N Hrk, Fofrscs] —uk
AR AE I pR B I BB RO, AN bR R R, AT AT BLsE e R A I SN URAT 2
Qt £ 1-n QLabel, QPushButton Al QTableWidget #it & X AL Sz B . fn SAbAT]
AL, WATMEN] QWidget SR s B thiok, JFORFFT- G RITE R
MGG — IconEditor #1245 BIIX A 755 « TconEditor Zan ~ EIFT7R, XA R]
LATE b g 4B R 7 A

Figure 5-2 the IconEditor Widget
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#ifndef ICONEDITOR_H
#define ICONEDITOR_H
#include <QColor>

#include <QImage>



#include <QWidget>
class IconEditor : public QWidget
{
Q_OBIJECT
Q_PROPERTY(QColor penColor READ penColor WRITE setPenColor)
Q_PROPERTY(QImage iconImage READ iconImage WRITE setlconImage)
Q_PROPERTY(int zoomFactor READ zoomFactor WRITE setZoomFactor)
public:
IconEditor(QWidget *parent = 0);
void setPenColor(const QColor &newColor);

QColor penColor() const { return curColor; }

void setZoomFactor(int newZoom);
int zoomFactor() const { return zoom; }
void setlconImage(const Qlmage &newlmage);
QImage iconImage() const { return image; }
QSize sizeHint() const;

protected:
void mousePressEvent(QMouseEvent *event);
void mouseMoveEvent(QMouseEvent *event);
void paintEvent(QPaintEvent *event);

private:
void setImagePixel(const QPoint &pos, bool opaque);
QRect pixelRect(int i, int j) const;
QColor curColor;
QImage image;
int zoom;

b

#endif



2% IconEditor 1 % Q_PROPERTY ()t X T =4 H & XJEM:: penColor,
iconImage, zoomFactor. #—ANEMEAA —MNEHRE, —DEREN— SR

#idn, JE 1 penColor 287424 QColor, 15 K %4> %ok penColor() ! setPenColor().

WIRAE Qt Designer FPEHIXAMEME, A& BT~ B Qt Designed ) J& 2 48
Frepo P R BE 2R Y il LU QVariant SCRFRG &R A AR 48 Jw 11 &%, Q_OBJECT
T I o

IconEditor 53l T QWidget 1 = /MR R BRI AL MG A T = AN AR R A7 I £
JEPERIE
YA -
#include <QtGui>
#include "iconeditor.h"
IconEditor::IconEditor(QWidget *parent)

: QWidget(parent)

setAttribute(Qt:: WA_StaticContents);
setSizePolicy(QSizePolicy::Minimum, QSizePolicy::Minimum);
curColor = Qt::black;
zoom = §;
image = QImage(16, 16, QImage::Format_ARGB32);
image.fill(gRgba(0, 0, 0, 0));
b
QSize IconEditor::sizeHint() const
{
QSize size = zoom * image.size();
if (zoom >= 3)
size += QSize(1, 1);
return size;

b

void IconEditor::setPenColor(const QColor &newColor)



curColor = newColor;

b

void IconEditor::setIconImage(const QImage &newlmage)

{
if (newImage != image) {

image = newlmage.convertToFormat(QImage::Format_ARGB32);

update();
updateGeometry();
b
b
void IconEditor::setZoomFactor(int newZoom)
{
if (newZoom < 1)
newZoom = 1;
if (newZoom != zoom) {
zoom = newZoom;
update();
updateGeometry();
b
b
void IconEditor::paintEvent(QPaintEvent *event)
{

QPainter painter(this);
if (zoom >= 3) {
painter.setPen(palette().foreground().color());
for (inti = 0; i <= image.width(); ++i)
painter.drawLine(zoom * i, O,
zoom * i, zoom * image.height());

for (int j = 0; j <= image.height(); ++j)



painter.drawLine(0, zoom * j,
zoom * image.width(), zoom * j);
b
for (inti = 0; i < image.width(); ++i) {
for (int j = 0; j < image.height(); ++j) {
QRect rect = pixelRect(i, j);
if (levent->region().intersect(rect).isEmpty()) {
QColor color = QColor::fromRgba(image.pixel(i, j));

painter.fillRect(rect, color);

b
b
b
b
QRect IconEditor::pixelRect(int i, int j) const
{

if (zoom >= 3) {
return QRect(zoom * i + 1, zoom * j + 1, zoom - 1, zoom - 1);
} else {

return QRect(zoom * i, zoom * j, zoom, zoom);

b

void IconEditor::mousePressEvent(QMouseEvent *event)

{
if (event->button() == Qt::LeftButton) {

setImagePixel(event->pos(), true);
} else if (event->button() == Qt::RightButton) {

setImagePixel(event->pos(), false);

b

void IconEditor::mouseMoveEvent(QMouseEvent *event)



if (event->buttons() & Qt::LeftButton) {
setImagePixel(event->pos(), true);
} else if (event->buttons() & Qt::RightButton) {

setImagePixel(event->pos(), false);

b

void IconEditor::setImagePixel(const QPoint &pos, bool opaque)

{

int i = pos.x() / zoom;

int j = pos.y() / zoom;
if (image.rect().contains(i, j)) {
if (opaque) {
image.setPixel(i, j, penColor().rgba());
} else {
image.setPixel(i, j, gRgba(0, 0, 0, 0));
b

update(pixelRect(i, j));
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QRect IconEditor::pixelRect(int i, int j) const
{
if (zoom >= 3) {
return QRect(zoom * i + 1, zoom *j + 1, zoom - 1, zoom - 1);
¥ else {
return QRect(zoom * i, zoom * j, zoom, zoom);
b
b
k%L pixelRect()iz[7]—4~ QRect, {44y QPainter::fillRect(). Z4i#1j 2
QImage TH RS, ALY A HOEECY 1IN, X H KA R A &
— 2,
QRect ik ok KB A QRect(x, y, width, height), (x, y) 8K FMmrAL
b5, width F1 height ZFHTEHAKM . WERBONEECRT4ET 3, 4 T AE G ML,
TAbE—ADREK.
void IconEditor::mousePressEvent(QMouseEvent *event)
{
if (event->button() == Qt::LeftButton) {
setImagePixel(event->pos(), true);
} else if (event->button() == Qt::RightButton) {

setImagePixel(event->pos(), false);

by



M s RERES, RE A BAbR A g . 4 QWidget: :mousePressEvent(),
FATAT LAAZ M TAT )RR R NOX A F, - AL AR B BB BT R B S R
WU P ks bR A, T AL A B3 setImagePixel (, true) W& 2 ui % 2 4 24 H1
BB W S bR A B, i setImagePixel(, false)i& i Y nifr & 1%
o
void IconEditor::mouseMoveEvent(QMouseEvent *event)
{
if (event->buttons() & Qt::LeftButton) {
setImagePixel(event->pos(), true);
} else if (event->buttons() & Qt::RightButton) {
setImagePixel(event->pos(), false);
b
b
AR B HE % mouseMoveEvent()Ab B, SR TENL T, XEEHAAEH P25 i
bR =42 T QWidget: :setMouseTracking () iiZeixANMT A, AH XA 1 Fh AT 1A
Ml AR A E R R, s A ISR G AR o R — AT Bbr i bR £ AE R 1A
ERNAB AT R EAERS R Tl LA S 2 A BAR s, QMouseEvent: :buttons()
TR (B R AT B b B 42 A7 BAE ST 2 o A HI 8da S mT LABA & n ol (1) BP0 R HE
Wi H setImagePixel().

void IconEditor::setImagePixel(const QPoint &pos, bool opaque)

{
inti = pos.x() / zoom;
intj = pos.y() / zoom;

if (image.rect().contains(i, j)) {

if (opaque) {

image.setPixel(i, j, penColor().rgba());
} else {

image.setPixel(i, j, gRgba(0, 0, 0, 0));



b
update(pixelRect(i, j));
b
¥
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Figure 5-5 Resizing a Qt::WA_StaticContents widgets
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%, MM QDesignerCustomWidgetInterface 4k& — 35, EE —46E w3,
PAMEGE XA KPS AE iconeditorplugin H =%, IconEditor KA 4F 5~ F4T 1)
H 3% iconeditor .

XA AR E X
#include <QDesignerCustomWidgetInterface>
class IconEditorPlugin : public QObject, public QDesignerCustomWidgetInterfa
ce
{

Q_OBIJECT

Q_INTERFACES(QDesignerCustomWidgetInterface)
public:

IconEditorPlugin(QObject *parent = 0);

QString name() const;

QString includeFile() const;

QString group() const;

QIcon icon() const;

QString toolTip() const;

QString whatsThis() const;

bool isContainer() const;

QWidget *createWidget(QWidget *parent);

1

IconEditorPlugin /&M% IconEditor #1938, ] T 0 4kK, KN
QObject #il QDesignerCustomWidgetInterface. % Q INTERFACES()+5 i moc
TRy —ANEE 2 O 25 Qt Designer 1 2 Y pR BB IconEditor [ SE ) 515 3]
AREMEE

PSR
IconEditorPlugin::IconEditorPlugin(QObject *parent)

: QObject(parent)



b

QString IconEditorPlugin::name() const

{
return "IconEditor";
b
QString IconEditorPlugin::includeFile() const
{
return "iconeditor.h";
b
QString IconEditorPlugin::group() const
{
return tr("Image Manipulation Widgets");
b
QIcon IconEditorPlugin::icon() const
{
return QIcon(":/images/iconeditor.png");
b
QString IconEditorPlugin::toolTip() const
{
return tr("An icon editor widget");
b
QString IconEditorPlugin::whatsThis() const
{

return tr("This widget is presented in Chapter 5 of <i>C++ GUI "

"Programming with Qt 4</i> as an example of a custom Qt "

"widget.");
b
bool IconEditorPlugin::isContainer() const
{

return false;



b
QWidget *IconEditorPlugin::createWidget(QWidget *parent)
{

return new IconEditor(parent);

b
Q_EXPORT_PLUGINZ2(iconeditorplugin, IconEditorPlugin)

I R B — DR

PR3 name ()i [l 1 ) 2 K o
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% Q_EXPORT_PLUGIN2() b AAEY ST s A W, XA A% Qt Designer figf
PRI B ADSERERXMEI AT, 8 A S EOE SNG4 7

.pro XA

TEMPLATE = lib

CONFIG += designer plugin release
HEADERS = ../iconeditor/iconeditor.h \

iconeditorplugin.h
SOURCES = ../iconeditor/iconeditor.cpp \

iconeditorplugin.cpp



RESOURCES = iconeditorplugin.qgrc
DESTDIR = $(QTDIR)/plugins/designer

.pro CPHEE QTDIR A7+ Qt %3E H 3% . 761817 make 5# nmake J&, /7 H3)
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#ifndef PLOTTER_H

#define PLOTTER_H

#include <QMap>//t& ) Qt ¥k fF
#include <QPixmap>

#include <QVector>

#include <QWidget>

class QToolButton; //FiA~i I 7 1]
class PlotSettings;

class Plotter : public QWidget
{



Q_OBIJECT
public:
Plotter(QWidget *parent = 0);
void setPlotSettings(const PlotSettings &settings);
void setCurveData(int id, const QVector<QPointF> &data);
void clearCurve(int id);
QSize minimumSizeHint() const; //®E QWidget: :minimumSizeHint()
QSize sizeHint() const; // 5 QWidget: :sizeHint()
public slots:
void zoomlIn(); //iCk Hhe:
void zoomOut(); //4i/ o iih4k
protected: //E [ A FE bR £
void paintEvent(QPaintEvent *event);
void resizeEvent(QResizeEvent *event);
void mousePressEvent(QMouseEvent *event);
void mouseMoveEvent(QMouseEvent *event);
void mouseReleaseEvent(QMouseEvent *event);
void keyPressEvent(QKeyEvent *event);
void wheelEvent(QWheelEvent *event);
private:
void updateRubberBandRegion();
void refreshPixmap();
void drawGrid(QPainter *painter);
void drawCurves(QPainter *painter);
enum { Margin = 50 };
QToolButton *zoomInButton;
QToolButton *zoomOutButton;
QMap<int, QVector<QPointF> > curveMap; //ihk4ds
QVector<PlotSettings> zoomStack; //PlotSettings Hifk[x i,

int curZoom;



bool rubberBandIsShown;
QRect rubberBandRect;
QPixmap pixmap; // &= 1E bt w1 I — AN 55 DU AR 2206 B 2 78 pixmap 2517,
R/ Ja ¥ MR L
b
//PlotSettings i x, y iy, FZIE A%
class PlotSettings
{
public:

PlotSettings();

void scroll(int dx, int dy);
void adjust();
double spanX() const { return maxX - minX; }

double spanY() const { return maxY - minY; }

double minX;
double maxX;
int numXTicks;
double minY;
double maxy;

int numYTicks;

private:

static void adjustAxis(double &min, double &max, int &numTicks);
b
#endif

Kl 5-8 &7~ | Plotter %1 #1 PlotSettings ¢ &
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Figure 5-8 PlotSettings's member variables
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#include <QtGui>

#include <cmath>

#include "plotter.h"

Plotter::Plotter(QWidget *parent)

: QWidget(parent)

setBackgroundRole(QPalette::Dark);
setAutoFillBackground(true);
setSizePolicy(QSizePolicy::Expanding, QSizePolicy::Expanding);
setFocusPolicy(Qt::StrongFocus);

rubberBandIsShown = false;

zoomInButton = new QToolButton(this);
zoomInButton->setlcon(QIcon(":/images/zoomin.png"));

zoomInButton->adjustSize();



connect(zoomInButton, SIGNAL(clicked()), this, SLOT(zoomIn()));

zoomOutButton = new QToolButton(this);
zoomOutButton->setlcon(QIcon(":/images/zoomout.png"));
zoomOutButton->adjustSize();

connect(zoomOutButton, SIGNAL(clicked()), this, SLOT(zoomOut()));

setPlotSettings(PlotSettings());

void Plotter::setPlotSettings(const PlotSettings &settings)
{

zoomStack.clear();

zoomStack.append(settings);

curZoom = 0;

zoomInButton->hide();

zoomOutButton->hide();

refreshPixmap();

void Plotter::zoomOut()
{
if (curZoom > 0) {
--curZoom;
zoomOutButton->setEnabled(curZoom > 0);
zoomInButton->setEnabled(true);
zoomInButton->show();

refreshPixmap();



void Plotter::zoomlIn()
{
if (curZoom < zoomStack.count() - 1) {
++curZoom;
zoomInButton->setEnabled(curZoom < zoomStack.count() - 1);
zoomOutButton->setEnabled(true);
zoomOutButton->show();

refreshPixmap();

void Plotter::setCurveData(int id, const QVector<QPointF> &data)

{
curveMap[id] = data;

refreshPixmap();

void Plotter::clearCurve(int id)

{

curveMap.remove(id);

refreshPixmap();

QSize Plotter::minimumSizeHint() const

{

return QSize(6 * Margin, 4 * Margin);

QSize Plotter::sizeHint() const



return QSize(12 * Margin, 8 * Margin);

void Plotter::paintEvent(QPaintEvent * /* event */)
{
QStylePainter painter(this);
painter.drawPixmap(0, 0, pixmap);
if (rubberBandIsShown) {
painter.setPen(palette().light().color());
painter.drawRect(rubberBandRect.normalized()
.adjusted(0, 0, -1, -1));
}
if (hasFocus()) {
QStyleOptionFocusRect option;
option.initFrom(this);
option.backgroundColor = palette().dark().color();

painter.drawPrimitive(QStyle::PE_FrameFocusRect, option);

void Plotter::resizeEvent(QResizeEvent * /* event */)
{
int x = width() - (zoomInButton->width()
+ zoomOutButton->width() + 10);
zoomInButton->move(x, 5);
zoomOutButton->move(x + zoomInButton->width() + 5, 5);
refreshPixmap();

}

void Plotter::resizeEvent(QResizeEvent * /* event */)



int x = width() - (zoomInButton->width()

+ zoomOutButton->width() + 10);
zoomInButton->move(x, 5);
zoomOutButton->move(x + zoomInButton->width() + 5, 5);
refreshPixmap();

}

void Plotter::resizeEvent(QResizeEvent * /* event */)
{
int x = width() - (zoomInButton->width()
+ zoomOutButton->width() + 10);
zoomInButton->move(x, 5);
zoomOutButton->move(x + zoomInButton->width() + 5, 5);

refreshPixmap();

void Plotter::mousePressEvent(QMouseEvent *event)
{
QRect rect(Margin, Margin,
width() - 2 * Margin, height() - 2 * Margin);
if (event->button() == Qt::LeftButton) {
if (rect.contains(event->pos())) {
rubberBandIsShown = true;
rubberBandRect.setTopLeft(event->pos());
rubberBandRect.setBottomRight(event->pos());
updateRubberBandRegion();

setCursor(Qt::CrossCursor);



void Plotter::mouseMoveEvent(QMouseEvent *event)
{
if (rubberBandIsShown) {
updateRubberBandRegion();
rubberBandRect.setBottomRight(event->pos());

updateRubberBandRegion();

}

void Plotter::mouseReleaseEvent(QMouseEvent *event)
{
if ((event->button() == Qt::LeftButton) && rubberBandIsShown) {
rubberBandIsShown = false;
updateRubberBandRegion();
unsetCursor();
QRect rect = rubberBandRect.normalized();
if (rect.width() < 4 || rect.height() <4)
return;
rect.translate(-Margin, -Margin);
PlotSettings prevSettings = zoomStack[curZoom];
PlotSettings settings;
double dx = prevSettings.spanX() / (width() - 2 * Margin);
double dy = prevSettings.spanY() / (height() - 2 * Margin);
settings.minX = prevSettings.minX + dx * rect.left();
settings.maxX = prevSettings.minX + dx * rect.right();
settings.minY = prevSettings.maxY - dy * rect.bottom();
settings.maxY = prevSettings.maxY - dy * rect.top();
settings.adjust();
zoomStack.resize(curZoom + 1);
zoomStack.append(settings);

zoomlIn();



void Plotter::keyPressEvent(QKeyEvent *event)
{

switch (event->key()) {

case Qt::Key Plus:
zoomln();
break;

case Qt::Key Minus:
zoomOut();
break;

case Qt::Key Left:
zoomStack[curZoom].scroll(-1, 0);
refreshPixmap();
break;

case Qt::Key Right:
zoomStack[curZoom].scroll(+1, 0);
refreshPixmap();
break;

case Qt::Key Down:
zoomStack[curZoom].scroll(0, -1);
refreshPixmap();
break;

case Qt::Key Up:
zoomStack[curZoom].scroll(0, +1);
refreshPixmap();
break;

default:

QWidget::keyPressEvent(event);



void Plotter::wheelEvent(QWheelEvent *event)
{
int numDegrees = event->delta() / 8;
int numTicks = numDegrees / 15;
if (event->orientation() == Qt::Horizontal) {
zoomStack[curZoom].scroll(numTicks, 0);
}else {
zoomStack[curZoom].scroll(0, numTicks);

}

refreshPixmap();

}

void Plotter::updateRubberBandRegion()

{
QRect rect = rubberBandRect.normalized();
update(rect.left(), rect.top(), rect.width(), 1);
update(rect.left(), rect.top(), 1, rect.height());
update(rect.left(), rect.bottom(), rect.width(), 1);
update(rect.right(), rect.top(), 1, rect.height());

}

void Plotter::refreshPixmap()
{
pixmap = QPixmap(size());
pixmap.fill(this, 0, 0);
QPainter painter(&pixmap);
painter.initFrom(this);
drawGrid(&painter);

drawCurves(&painter);



update();

void Plotter::drawGrid(QPainter *painter)
{
QRect rect(Margin, Margin,
width() - 2 * Margin, height() - 2 * Margin);
if (!rect.isValid())
return;
PlotSettings settings = zoomStack[curZoom];
QPen quiteDark = palette().dark().color().light();
QPen light = palette().light().color();
for (int 1 = 0; i <= settings.numXTicks; ++i) {
int x = rect.left() + (i * (rect.width() - 1)
/ settings.numXTicks);
double label = settings.minX + (i * settings.spanX()
/ settings.numXTicks);
painter->setPen(quiteDark);
painter->drawLine(X, rect.top(), X, rect.bottom());
painter->setPen(light);
painter->drawLine(X, rect.bottom(), X, rect.bottom() + 5);
painter->drawText(x - 50, rect.bottom() + 5, 100, 15,
Qt::AlignHCenter | Qt::AlignTop,
QString: :number(label));
}
for (int j = 0; j <= settings.numY Ticks; ++j) {
int y = rect.bottom() - (j * (rect.height() - 1)
/ settings.numY Ticks);
double label = settings.minY + (j * settings.span¥ ()

/ settings.numY Ticks);



painter->setPen(quiteDark);
painter->drawLine(rect.left(), y, rect.right(), y);
painter->setPen(light);
painter->drawLine(rect.left() - 5, y, rect.left(), y);
painter->draw Text(rect.left() - Margin, y - 10, Margin - 5, 20,
Qt::AlignRight | Qt::AlignVCenter,
QString: :number(label));

}

painter->drawRect(rect.adjusted(0, 0, -1, -1));

void Plotter::drawCurves(QPainter *painter)
{
static const QColor colorForlds[6] = {
Qt::red, Qt::green, Qt::blue, Qt::cyan, Qt::magenta, Qt::yellow
}5
PlotSettings settings = zoomStack[curZoom];
QRect rect(Margin, Margin,
width() - 2 * Margin, height() - 2 * Margin);
if (!rect.isValid())
return;
painter->setClipRect(rect.adjusted(+1, +1, -1, -1));
QMaplterator<int, QVector<QPointF> > i(curveMap);
while (i.hasNext()) {
i.next();
int id = i.key();
const QVector<QPointF> &data = i.value();
QPolygonF polyline(data.count());
for (int j = 0; j < data.count(); ++j) {

double dx = data[j].x() - settings.minX;



double dy = data[j].y() - settings.minY;
double x = rect.left() + (dx * (rect.width() - 1)
/ settings.spanX());
double y = rect.bottom() - (dy * (rect.height() - 1)
/ settings.spanY());
polyline[j] = QPointF(x, y);
}
painter->setPen(colorForlds[ uint(id) % 6]);

painter->drawPolyline(polyline);

T T
PlotSettings::PlotSettings()
{

minX = 0.0;

maxX = 10.0;

numXTicks = 5;

minY = 0.0;

maxY = 10.0;

numY Ticks = 5;

void PlotSettings::scroll(int dx, int dy)
{
double stepX = spanX() / numXTicks;
minX += dx * stepX;
maxX += dx * stepX;
double stepY = spanY() / numY Ticks;

minY +=dy * stepY;



maxY += dy * stepY;

void PlotSettings::adjust()
{
adjustAxis(minX, maxX, numXTicks);

adjustAxis(minY, maxY, numY Ticks);

void PlotSettings::adjustAxis(double &min, double &max,

int &numTicks)

const int MinTicks = 4;
double grossStep = (max - min) / MinTicks;
double step = pow(10.0, floor(logl10(grossStep)));
if (5 * step < grossStep) {

step *=15;
} else if (2 * step < grossStep) {

step *=2;
}
numTicks = int(ceil(max / step) - floor(min / step));
if (numTicks < MinTicks)

numTicks = MinTicks;
min = floor(min / step) * step;

max = ceil(max / step) * step;

5-4 W& M A (Double Buffering) (2. AH &%)
#include <QtGui>

#include <cmath>
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using namespace std;
#include "plotter.h"
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H<cmath> TR Eny, WiAHATE std:: T, ann] LB EAEH s %L floor(), 1A H 5 &

std::floor().

Plotter::Plotter(QWidget *parent) : QWidget(parent)

{
setBackgroundRole(QPalette: :Dark);
setAutoFillBackground(true);
setSizePolicy(QSizePolicy::Expanding, QSizePolicy::Expanding);
setFocusPolicy(Qt: :StrongFocus);

rubberBandIsShown = false;

zoomInButton = new QToolButton(this);
zoomInButton->setlcon(QIcon(":/images/zoomin.png"));
zoomInButton->adjustSize();

connect(zoomInButton, SIGNAL(clicked()), this, SLOT(zoomIn()));

zoomOutButton = new QToolButton(this);
zoomOutButton->setlcon(QIcon(":/images/zoomout.png"));
zoomOutButton->adjustSize();

connect(zoomOutButton, SIGNAL(clicked()), this, SLOT(zoomOut()));

setPlotSettings(PlotSettings());

EMIE R, W setBackGroundRole(QPalette::Dark), x4 THON T
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7 setAutoFillBackground(true).
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Figure 5.9. Scrolling the Plotter widget
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<!DOCTYPE RCC><RCC version="1.0">

<gresource>

<file>images/zoomin.png</file>

<file>images/zoomout.png</file>
</qresource>
</RCC>

A QToolButton: :adjustSize() L4 11 K/ e sizeHint. 7EiX H LA
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W H setPlotSettings() ek 2 H K S8 U W UG Ak . BREACRS QT
void Plotter::setPlotSettings(const PlotSettings &settings)
{

zoomStack.clear();

zoomStack.append(settings);

curZoom = 0;

zoomInButton->hide();

zoomOutButton->hide();

refreshPixmap();

% setPlotSettings()#fisE s =14 1 ) PlotSettings. ‘B 7E Plotter #)it p& %+ i
. A LLgk Plotter BIHI M A . JTARIIN KR, Plotter {1 (2 S4B e . 1l ik
TR — R, 8 — ¥ PlotSettings X SO SIMER o SX AN HER A P A28
zoomStack /& {17 PlotSettings % (1) — 44l ;
curZoom & 41 {# H ¥y PlotSettings H— & 5.
W H] setPlotSettings()/5, zoomStack # A —1ji, zoomIn fl zoomOut #41k
o QIR TA T B6 % zoomIn()Fl zoomOut(), XFA &AL T #4 show()
B, AR tiok.  GaEW, AR show () sl B 1 7. Hi2
RPATE A TR hide(), A BRI show (LR w e, Hls—H
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W H refreshPixmap() K F s, W, FAIFHH update()shinLL, X AL A—
e, RS BATELRFE QPixmap — B RESs. B8 T K’ A )G, refreshPixmap() #5H
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void Plotter::zoomOut()
{
if (curZoom > 0) {
--curZoom;
zoomOutButton->setEnabled(curZoom > 0);
zoomInButton->setEnabled(true);

zoomInButton->show();



refreshPixmap();

WERE R BOR T, A zoomOut()4E/Ne . Egi/MeBl 2%, FRIEReE— 246/,
zoomOut #Hl—HA . Bon zoomIn 4 2 A%, W refreshPixmap() fil#
A

void Plotter::zoomIn()

{
if (curZoom < zoomStack.count() - 1) {
++curZoom;
zoomInButton->setEnabled(curZoom < zoomStack.count() - 1);
zoomOutButton->setEnabled(true);
zoomOutButton->show();
refreshPixmap();
b
b

WER R TR G AR /MR, S —ANlE 525007 PlotSettings #tifi A zoomStack.
FA T T LU IO

B % zoomIn B M4 24, zoomIn # M BoR ik, HEREMEHOR, &ilss—HA
o A 7R zoomOut %41 2 ARCIRES .
void Plotter::setCurveData(int id, const QVector<QPointF> &data)
{

curveMaplid] = data;

refreshPixmap();

PR %l setCurveData() i & — M€ id M2 . L&A —A R id,
2 HPET R AR IR B . WERBEARE N id, W ASBr K L. 2k i) Kot 283
4 QMap<int, QVector<QPointF> >
void Plotter::clearCurve(int id)

{



curveMap.remove(id);

refreshPixmap();

K%L clearCurve () MR —M 487 id 2.
QSize Plotter: :minimumSizeHint() const

{
return QSize(6 * Margin, 4 * Margin);

Bi%L minimumSizeHint() fl sizeHint()1R1%, #fe = E AR R
minimumSizeHint() & 2 8 K5 KRS A Ja i BLEHET IR A I AN 2ol i P2 i e KR
o

i1 Margin iy 50, FrRARATREIEMES 300200, A4EPY AN 5 58 AT Plot
Ao WERFEAN, RAFAR/N Plot BiANREIEH R T
QSize Plotter::sizeHint() const

{
return QSize(12 * Margin, 8 * Margin);

7t sizeHint() ™, FA & [HFEAF AR RST, H Margin & 2800 0 fisg, K5 i el h
3: 2, 5 minimumSizeHint() 4 b pl—2k,

LA_EJZ Plotter K123 B HONIAR bR 4L

5-4 WA (Double Buffering) (3. 4B RE)

LA N2 Plotter #2241 A0 2 ek 28 50

void Plotter::paintEvent(QPaintEvent * /* event */)

{
QStylePainter painter(this);
painter.drawPixmap(0, 0, pixmap);

if (rubberBandIsShown) {


http://blog.csdn.net/iamdbl/archive/2007/04/24/1583453.aspx

painter.setPen(palette().light().color());
painter.drawRect(rubberBandRect.normalized()
.adjusted(0, O, -1, -1));

b

if (hasFocus()) {
QStyleOptionFocusRect option;
option.initFrom(this);
option.backgroundColor = palette().dark().color();

painter.drawPrimitive(QStyle::PE_FrameFocusRect, option);
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style()->drawPrimitive(QStyle::PE_FrameFocusRect, &option, &painter, this);
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void Plotter::resizeEvent(QResizeEvent * /* event */)

{
int x = width() - (zoomInButton->width()+ zoomOutButton->width() + 10);
zoomInButton->move(x, 5);
zoomOutButton->move(x + zoomInButton->width() + 5, 5);

refreshPixmap();
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void Plotter::mousePressEvent(QMouseEvent *event)
{
QRect rect(Margin, Margin,
width() - 2 * Margin, height() - 2 * Margin);
if (event->button() == Qt::LeftButton) {
if (rect.contains(event->pos())) {
rubberBandIsShown = true;
rubberBandRect.setTopLeft(event->pos());
rubberBandRect.setBottomRight(event->pos());
updateRubberBandRegion();

setCursor(Qt::CrossCursor);
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void Plotter::mouseMoveEvent(QMouseEvent *event)



if (rubberBandIsShown) {
updateRubberBandRegion();
rubberBandRect.setBottomRight(event->pos());

updateRubberBandRegion();

M P B AR B BUbR I, R updateRubberBandRegion() & 2 il 45 %
SR e AR5 R SRR 2 A7 B FFT v SRR B G X I R, e AR H
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void Plotter::mouseReleaseEvent(QMouseEvent *event)

{
if ((event->button() == Qt::LeftButton) && rubberBandIsShown) {
rubberBandIsShown = false;
updateRubberBandRegion();
unsetCursor();
QRect rect = rubberBandRect.normalized();
if (rect.width() < 4 || rect.height() < 4)
return;
rect.translate(-Margin, -Margin);
PlotSettings prevSettings = zoomStack[curZoom];
PlotSettings settings;
double dx = prevSettings.spanX() / (width() - 2 * Margin);
double dy = prevSettings.spanY() / (height() - 2 * Margin);

settings.minX = prevSettings.minX + dx * rect.left();



settings.maxX = prevSettings.minX + dx * rect.right();
settings.minY = prevSettings.maxY - dy * rect.bottom();
settings.maxY = prevSettings.maxY - dy * rect.top();
settings.adjust();

zoomStack.resize(curZoom + 1);
zoomStack.append(settings);

zoomlIn();

FIP R RAR B, FRATTIBRAR S e, PSR B E W R # Sk 5O hR o A RAR B 2 XK
T 4*4, MHEXA KIS RN TFRXAME, AR AT REE A 1 — D ikdgedt, 2
MG MRS T, BRPRE, AT .

BEATTBOR X AR A A R 2%, DR FRATT 77 R I A BE 425 A AR R AT plotter fIAEFR.
RIS HSZEH rubberBandRect MizfFAAbR#L 2 plotter Abbr. SEREEHLLE, T H
PlotSettings::adjust()AT U4 LA, #F|— G RURAAARZIE . K 5-10 FIE 5-11 7R
BT IXAN AR R 4

Figure 5.10. Converting the rubber band from widget to plotter coordinates
(0,0)
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Figure 5.11. Adjusting plotter coordinates and zooming in on the rubber band
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AABREEH LIS, FRATTEAT TBOR . [FIINHEBOR R B WCE B B> Hi i) PlotSettings *f
%, RIEH e E] zoomStack [ L.
void Plotter::keyPressEvent(QKeyEvent *event)
{
switch (event->key()) {
case Qt::Key_Plus:
zoomlIn();
break;
case Qt::Key_Minus:
zoomOut();
break;
case Qt::Key_Left:
zoomStack[curZoom].scroll(-1, 0);
refreshPixmap();
break;
case Qt::Key_Right:
zoomStack[curZoom].scroll(+1, 0);
refreshPixmap();
break;
case Qt::Key_Down:

zoomStack[curZoom].scroll(0, -1);



refreshPixmap();
break;

case Qt::Key_Up:
zoomStack[curZoom].scroll(0, +1);
refreshPixmap();
break;

default:

QWidget::keyPressEvent(event);

YR AR S AE Plotter #8444 LIy, H P wmeh: TR R — AN EME, keyPressEvent()
M IXEIRATES TXA R, MNP X 6 MERAHN: +, -, Up, Down, Left
M Righte R it FBEANE X NS 2, W RS eR g AT A BE . O 1 fij 4, 3K
X 20T Shift, Ctrl, 1 Alt 8, x&egn]Llms QKeyEvent: :modifiers()#3 31,
void Plotter::wheelEvent(QWheelEvent *event)

{

int numDegrees = event->delta() / 8;

int numTicks = numDegrees / 15;

if (event->orientation() == Qt::Horizontal) {

zoomStack[curZoom].scroll(numTicks, 0);

} else {

zoomStack[curZoom].scroll(0, numTicks);

b

refreshPixmap();

BRI shint, QUi A — Mg HrE (Wheel event) . fRZ Rz G — MR
WHe, (ARFE ISR LA ACHRE, QUK My MR H S Fr. WS 2
KAAEA RN e s delta() iR PR R EEIR BN 1 8O BB By . — Bt BUAR A
FELL 1509 R AR S, A& zoomStack s LI BE, K5 IH



TR bR — MR AR PIR B 4% . iR IATTMEH T QScrollArea $fit—An] LIRS I IX
5, QScrollBar AghktEiEfeHF, TAIAH A CES wheelEvent() k%L,

5-4 WA (Double Buffering) (4. fF REHSEH)

PUR 2 FAAT BRHU S B

void Plotter: :updateRubberBandRegion()

{

QRect rect = rubberBandRect.normalized();
update(rect.left(), rect.top(), rect.width(), 1);
update(rect.left(), rect.top(), 1, rect.height());
update(rect.left(), rect.bottom(), rect.width(), 1);

update(rect.right(), rect.top(), 1, rect.height());

PR % updateRubberBand()# mousePressEvent(), mouseMoveEvent()#ll
mouseReleaseEvent() " #¢ 1A, HIRANERECE Wik e 26 . b A T P4k
update(), JHPUA 58 i i e A DUAS IR I 231l . QE AR AE T — A%
QRubberBand HIsRL IR R4k, (HIEHEAF B CHR B2 il ek Hoes s 4f
void Plotter::refreshPixmap()

{
pixmap = QPixmap(size());
pixmap.fill(this, 0, 0);
QPainter painter(&pixmap);
painter.initFrom(this);
drawGrid(&painter);
drawCurves(&painter);

update();
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K%L refreshPixmap()ft plot 211 fv b, IF BEUHEE. BRI T E A 1K/
TR A FT A N, AR A S O S A B o XA B 2 24 i (0 i
“dark"# 5y . W sH MR- A Z AT (solid brush, il e, HABIM, WA
PSR A B R LD, QPixmap: :fill () 7 ZEANE ZA ) 5 i fm e i, DU R Rz
TRFF 5. B TARAF B2, AR mEe AL &4 (0, 0) .

XN B, FAMEH T — QPainter £ F, QPainter::initFrom() & & £ 1K
R, 1 RMFE, S4 this RoRiX LW E R Plotter ¥ F I AH WY B B 2 — U1 .
RIGEATAH drawGrid(), drawCurves()4 il Mg Fl 2k . )5, update() sk B4
HyErE, 1r painteEvent() &b I v #5 DA L
void Plotter::drawGrid(QPainter *painter)
{
QRect rect(Margin, Margin,
width() - 2 * Margin, height() - 2 * Margin);
if (Irect.isValid())
return;
PlotSettings settings = zoomStack[curZoom];
QPen quiteDark = palette().dark().color().light();
QPen light = palette().light().color();
for (inti = 0; i <= settings.numXTicks; ++i) {
int x = rect.left() + (i * (rect.width() - 1)
/ settings.numXTicks);
double label = settings.minX + (i * settings.spanX()
/ settings.numXTicks);
painter->setPen(quiteDark);
painter->drawlLine(x, rect.top(), X, rect.bottom());
painter->setPen(light);
painter->drawlLine(x, rect.bottom(), X, rect.bottom() + 5);
painter->drawText(x - 50, rect.bottom() + 5, 100, 15,
Qt::AlignHCenter | Qt::AlignTop,
QString::number(label));



b
for (intj = 0; j <= settings.numYTicks; ++j) {
inty = rect.bottom() - (j * (rect.height() - 1)
/ settings.numYTicks);
double label = settings.minY + (j * settings.spanY()
/ settings.numYTicks);
painter->setPen(quiteDark);
painter->drawLine(rect.left(), y, rect.right(), y);
painter->setPen(light);
painter->drawLine(rect.left() - 5, y, rect.left(), y);
painter->drawText(rect.left() - Margin, y - 10, Margin - 5, 20,
Qt::AlignRight | Qt::AlignVCenter,
QString::number(label));

b
painter->drawRect(rect.adjusted(0, O, -1, -1));

PR drawGrid () fEARBRBNAT 2 i) F T2 R o XA —ANETE e, I ReE
RN, WAL B — MR IR T H 2, MR x ABbRE ZI A2 56— A
PR Lt AR K2 36y ARRAH I ZI BN B de e, Wi Ft e il EE . drawText()
LI A AR KR L2 AN B

K% painter->drawText() ik -
painter->drawText(x, y, width, height, alignment, text);

Hrp(x,y,width, height) i e 1 A TR Aff 2 SCF ) R/ FIAL S alignment 2 S 156
void Plotter::drawCurves(QPainter *painter)

{
static const QColor colorForIds[6] = {
Qt::red, Qt::green, Qt::blue, Qt::cyan, Qt::magenta, Qt::yellow
i

PlotSettings settings = zoomStack[curZoom];



QRect rect(Margin, Margin,
width() - 2 * Margin, height() - 2 * Margin);

if (Irect.isValid())

return;
painter->setClipRect(rect.adjusted(+1, +1, -1, -1));
QMaplterator<int, QVector<QPointF> > i(curveMap);
while (i.hasNext()) {

i.next();

intid = i.key();

const QVector<QPointF> &data = i.value();

QPolygonF polyline(data.count());

for (intj = 0; j < data.count(); ++j) {

double dx = data[j].x() - settings.minX;

double dy = data[j].y() - settings.minY;

double x = rect.left() + (dx * (rect.width() - 1)
/ settings.spanX());
double y = rect.bottom() - (dy * (rect.height() - 1)

/ settings.spanY());
polyline[j] = QPointF(x, y);
b
painter->setPen(colorForlds[uint(id) % 6]);

painter->drawPolyline(polyline);

% drawCurves()ZEM K E2flttiZk. M T QPainter: :setClipRect() B %
B2 AR X B CREAEDY IR BURIHESE ) . QPainter 23 20 i FX AN X Ig A1
SRR A i £, fERE—4e ik, e T A I QPointF . MEL key ()73 2 il
211 id, value() %153 4k (1) QVector<QPointF>ZER %t . 1 J2EH I QPointF
W3R plotter ARbREEI A ALK, BN IRAFAED B .



Pt A br e, BATBEE MK E (R e i ie g, A drawPolyline()
227 BT AT ) R A

5-4 WA (Double Buffering) (5. 3 PlotSettings S31)
Ffi i PlotSettings 5280 :
PlotSettings: :PlotSettings()
{
minX = 0.0;
maxX = 10.0;
numXTicks = 5;
minY = 0.0;
maxY = 10.0;

numYTicks = 5;

TERIE PR A, BN ARBRBR R4 AN 0 ) 10, 73 5 AN ZIE.
void PlotSettings::scroll(int dx, int dy)
{

double stepX = spanX() / numXTicks;

minX += dx * stepX;

maxX += dx * stepX;

double stepY = span¥Y() / numYTicks;

minY += dy * stepY;

maxY += dy * stepY;

%L scroll()3 i s> minX, maxX, minY, maxY fI{E, BORSgE MEtEr R
SR e W WAL AR AR LAAR BR ZI BE I P A5« IX N BRI 2L 7L Plotter: :keyPressEvent() s 20 i
M.
void PlotSettings::adjust()

{

adjustAxis(minX, maxX, numXTicks);
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adjustAxis(minY, maxY, numYTicks);

k% adjust()7E Plotter: :mouseReleaseEvent() i . F#Hit5 minX, maxX,
minY, maxy KME, TS AAARRZI AN E. AAAT R AL adjustAxis() — kL — AN
iR
void PlotSettings::adjustAxis(double &min, double &max,

int &numTicks)

const int MinTicks = 4;
double grossStep = (max - min) / MinTicks;
double step = pow(10.0, floor(log10(grossStep)));
if (5 * step < grossStep) {

step *=5;
} else if (2 * step < grossStep) {

step *= 2;
b
numTicks = int(ceil(max / step) - floor(min / step));
if (numTicks < MinTicks)

numTicks = MinTicks;
min = floor(min / step) * step;

max = ceil(max / step) * step;

B % adjustAxis() & IE minX, maxX, minY, maxyY F{E, WAL E K5 K/
FME T ZI AN BB T SR (AR D), BT w51 .
BB AR S0 AR AR LA 2 LB (step) o A TGRS P ZIBEHL, b4
FIMEMD KA. B, —ANAFRHEIEK D 3.8, ARFRAl LA Z1 B #5AE 3.8 A5 4L,
TER ARSI, 6 TN EHAR bR, SRS KNS 107, 2107, B 5-107,
HEEAE R DK (gross step) , SRJE tH R/ TR AE TIRASD KA 107, @it
XA DR LU AN E, AR5 TR IXAMER) 10 07 #ltn, il Kob Koy 236,
log (236) % 2.37291..., WU AN 2, 53] 102 = 100 1EA LK KAL.



ATH-MELG, TATH ST Rk 2-10" A1 5-107. @ Egid, 534k
PIASAIRE B 200 #1500, 500 KT KRR KAEAGEAEH], 200 /T 236, 1] 200
(RS

PP L4, min Al max SRS T . Bt min E4 EE 1 min (RUD K IR
B INEESUE, BT max SR max (R R R BEEUE . Bt numTicks 2y
B min F max WREEE. B, AR min ik 240, max k 1184, HEm a4
B 200, 1200, 200 KK, wifi numTicks ik 5;

AL IFA R . — DI ARME S Paul S. Heckbert 7+ Graphics
Gem ERFH—Hki4 4"Nice Numbers for Graph Labels”(ISBN 0-12-286166-3)
R—FRS RGN T EFENIE K Qt AR L8] — /M Er &, M
LA QWidget 1E ARG —ANBrkE Al f£5 — FRATE R T E AL MR oAb
PEEATA A, AEFNTER AT RSN 4.

Bl WATCENH TR Qt GUI gafedriin RSN 7258 —H/ MEE =k,
FATRE RN 41 Qt G R (1 Ay 1T o

BANEF-fi A& # (Chapter 6. Layout Management)

T L P A 20— DG R RSP AL . Q $ 4t T — S8R s HEA i 44
M, 345 . QHBoxLayout, QVBoxLayout, QGridLayout, QStackLayout. (f5
I 7E PR S P R I e M A R A RS IR SR G H, iR fEARIE s 2 H Qt
Designer JF & 27 #iAE H £«

fEIIXLE QU A SR BE2RI 51 — MRS, AR B 7K, IR H B ARG L
IBATI , A JR A PR AR RENS 1 S AR SR T AR B NIRRT BOR T ARG
WBCE, WA SRR, A W RSB ]  S B e A i
o AT R PR g 2 1 S A A T AR R SCAS JE G T A T R S R o R BT D)

HoAth M8 AT A S FE ) 2838 F QSplitter, QScrollArea, QMainWindow,
QWorkspace. X8I ARy f B At T 50 R A R B, A8 — e B BT P e
PR AR N RN i, QSplitter KR —ANrBg 4 (splitter bar) , JH ) 43
I3 B A IR T LA 4 1 K/ e QWorkspace #2445 T2 ks (MDI, multiple
document interface) WISCHF, fE—MEFRIEE LA, W RLRN B2 30k, Xk

WL WO A SR BRI AE ], A — = p AT A 4 .
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6-1 HF& ik L4 (Laying Out Widgets on a Form)
HBE SO0
form (&4 , layout (AijRiskHi51, =S SAT B ik LI PFRIFRAI IR, /M
A
absolute positioning &&xi7 & 2 47) ,manual layout (F T AiJs) , layout managers
(A B2

Qt P =y A0 B L RS AR BEAT A SR P i 7 B E AL (absolute
positioning) , F 145 (manual layout) , fi/m% 4 (layout managers) . &
AT 6.1 FF (RS 15 AE D 451503 = by 573 il BE AT B

Figure 6.1. The Find File dialog

emn Find Files or Folders
Mamed: beach.png £ Find
Look in:  /Users/Mike ;Wx_
__linclude subfolders : 2
[ Close )
| Mame || In Folder " Siz
e e | | >

0 files found ( Help )

A0 B AT ) T e SR AR TR FE A A R 773 o AN Tk e AR R v i FH 42 411 1) R
TEOE & AL B RA B A & (R K/ o R T IR AN 75801 FindFileDialog R4t R 45
FindFileDialog: :FindFileDialog(QWidget *parent)

: QDialog(parent)

namedLabel->setGeometry(9, 9, 50, 25);

namedLineEdit->setGeometry(65, 9, 200, 25);
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lookInLabel->setGeometry(9, 40, 50, 25);
lookInLineEdit->setGeometry(65, 40, 200, 25);
subfoldersCheckBox->setGeometry(9, 71, 256, 23);
tableWidget->setGeometry(9, 100, 256, 100);
messagelabel->setGeometry(9, 206, 256, 25);
findButton->setGeometry(271, 9, 85, 32);
stopButton->setGeometry(271, 47, 85, 32);
closeButton->setGeometry(271, 84, 85, 32);
helpButton->setGeometry(271, 199, 85, 32);
setWindowTitle(tr("Find Files or Folders"));

setFixedSize(365, 240);

RV LVIRFR TS i EA
1. I ASRE SO B AR R
2. DR AR B R 5 AR, S LSO T REARE A B
3. SR, BN S EE

3 MIRER T TATR . A A I AL, AR AT RS RN E
A LB FE AR resizeEvent() STELXS T I N RE

FindFileDialog::FindFileDialog(QWidget *parent)

2

: QDialog(parent)

setMinimumSize(265, 190);

resize(365, 240);
b
void FindFileDialog::resizeEvent(QResizeEvent * /* event */)
{

int extraWidth = width() - minimumWidth();

int extraHeight = height() - minimumHeight();

namedLabel->setGeometry(9, 9, 50, 25);



namedLineEdit->setGeometry(65, 9, 100 + extraWidth, 25);
lookInLabel->setGeometry(9, 40, 50, 25);
lookInLineEdit->setGeometry(65, 40, 100 + extraWidth, 25);
subfoldersCheckBox->setGeometry(9, 71, 156 + extraWidth, 23);
tableWidget->setGeometry(9, 100, 156 + extraWidth,
50 + extraHeight);
messagelabel->setGeometry(9, 156 + extraHeight, 156 + extraWidth,
25);
findButton->setGeometry(171 + extraWidth, 9, 85, 32);
stopButton->setGeometry(171 + extraWidth, 47, 85, 32);
closeButton->setGeometry(171 + extraWidth, 84, 85, 32);
helpButton->setGeometry(171 + extraWidth, 149 + extraHeight, 85,
32);

f£. FindFileDialog #yid&p& ¥rh, BEE T AR /NS 265%190, W14 K/ A

365x%x240. 7 resizeEvent() ', A5 extraWidth Al extraHeight AR % BN Rf
I ZEAE, ARYE ZE(E VT AN, IXANE SR B RO/ I A R IR U HE N

Figure 6.2. Resizing a resizable dialog

Find Files or Folders

& ™ M Find Files or Folders NaKE)
Named: beach.png  (  Find ) Named: beach.png
Look in: F'.'f_ll_ﬁ;'r: ;_ﬂm_e_ ICEtup: Look in: /Users/Mike
— Include subfolders 2 [ Include subfolders
L R B
— — : : .
0 files found IL—-—EEIE—-J}

0 files found
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A RN, AR A AR TGIE W4 307, A TR IR, ) DL R
sizeHint, {HEXFERAURD S IMERT .

BRI BRI R B TR A QE A R SR . SRR 4 th I AT SR AR
PERIERAE,  BEE A AER 4k, FEC, WESRIAF MR sizeHint. AR5 BEE
REMS A BRI IR, /NS, FE TR, WA S T 1 B3 B 3B 5.

QHBoxLayout, QVBoxLayout, QGridLayout j& =k BB KA Ja & B oS, iX ik
KM QLayout k&, QLayout F2iiAi e i FEARIMEL . X =K ATLAZEACS P,
A LI#E Qt Designer Wi [}, Fifif& FindFileDialog 1 Fl i J& 8 B2 (4GS
FindFileDialog::FindFileDialog(QWidget *parent)

: QDialog(parent)

QGridLayout *leftLayout = new QGridLayout;
leftLayout->addWidget(namedLabel, 0, 0);
leftLayout->addWidget(namedLineEdit, 0, 1);
leftLayout->addWidget(lookInLabel, 1, 0);
leftLayout->addWidget(lookInLineEdit, 1, 1);
leftLayout->addWidget(subfoldersCheckBox, 2, 0, 1, 2);
leftLayout->addWidget(tableWidget, 3, O, 1, 2);
leftLayout->addWidget(messagelabel, 4, 0, 1, 2);
QVBoxLayout *rightLayout = new QVBoxLayout;
rightLayout->addWidget(findButton);
rightLayout->addWidget(stopButton);
rightLayout->addWidget(closeButton);
rightLayout->addStretch();
rightLayout->addWidget(helpButton);
QHBoxLayout *mainLayout = new QHBoxLayout;

mainLayout->addLayout(leftLayout);



mainLayout->addLayout(rightLayout);
setLayout(mainLayout);

setWindowTitle(tr("Find Files or Folders"));

A% F %) T QHBoxLayout, QGridLayout fil QVBoxLayout. & fAm) A i 745
{11 QGridLayout 1137, £ Ar 44 H QVBoxLayout #1357, XA H
QHBoxLayout FEAT#E M o 15 HE DY J f1 320 25 R /N A 2 18] 1R T ol 8 8 A 14 iy = g A X
B, PRk QLlayout::setMargin()#1 QLayout: :setSpacing () fig i whix B AME 4T

Bk.

EANGEHEW ] LA H Qt Designer sEHL,  H 2e#E AT A 1 7458 CHCE AR AUE 24 14
B, R RN R A — R B E, sl Form|Layout Horizontally,
Form|Layout Vertically @# Form|Layout in a Grid. 7E5 —FRATXFEQIEE T
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Figure 6.3. The Find File dialog's layout
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QHBoxLayout F1 QVBoxLayout [#{i 1R & 5., QGridLayout f1 £ 2%,
QGridLayout TAEFEAtZE A " 4ER) ook, A LA QLabel 74 s AL E N (O,
0) , 5% QLineEdit fiz& A (0, 1) . QCheckBox M T (2, 0) F1 (2, 1) HA
B a], RIHEE QTreeWidget A1 QLabel 2 Witk . QGridLayout::addWidget()i&
P

layout->addWidget(widget, row, column, rowSpan, columnSpan);

ZH widget Wi AN FIX AN R T8E2E, (row, column) gtk S Pam 4
JU AL E , rowSpan S T E I TEL colunmSpan A& b 81 4N % rowSpan
M colunmSpan ZRIME R 1.

bR % addStretch () (A1 Jm i BE S AESR 2 AN B B — s ia) o LA eh, A e i
HLZSTE Close $ZHF1 Help #4218l B H — N8N =B, 76 Qt Designer H1, A 10I LA
IIAN—A spacer sZHLIX—IIRE, £ Qt Designer W1, spacer &Ik i (411 3 3 P £k .
At A Jry A7 BEERIE BESRAT HAR 2 A DI o« I ARAE — RIS — N R b, 5 AT J= i
B — AN, AR P g E BlE N AR A, AR AT /N I H] AR hide()2i# show()
PRSI, AT R B U RE 2 A Sh AT IR . AR 20 ) sizeHint 208 T, A B
SRR B sizeHint BEAT %S MR ITA 7010 BN RS RI sizeHint, A1 JR & 2L
AL A B AR B N R

e bp g, AT AR R+, ] spacer (stretches) 4 =],
A, JRIXEE EAE ), FATTE T LS F) sizePolicy, 53 sizeHint, fii {4
AT SR BE I AT AT 75 22

— A sizePolicy Bt AEAT R E B 45807 . Qt UL AT — N5
HEAE sizePolicy, {HZEIXAN B EA N ANGEE A I 1A R, TFARN 4 7 B i
P RS () sizePolicy. —/~ QSizePolicy [ FTAA A% &6t /K7 J7 i) Al By [ #03E
Mo TAI2E T — 2 K A
1. Fixed: FEPFARECRNEE S/, EFRR/NUE E /R sizeHint.

2. Minimum: 51 sizeHint S FI i/ R EEANENTXAS sizeHint, {Hjgn]
DY O

3. Maximum: FE1F sizeHint AR R, EAEAREIROR,  (HAZA ] KA/ 21 1)
BN RV RAT

4. Preferred: #3111 sizeHint J&'& 1) sizeHint, (AT LLSOKEGE 46/



5. Expandint: 0] DL AT KB 4/
K 6.4 LA " Some Text”ff) QLabel Bk T IiX$EANH ) sizePolicy K& X,

Figure 6.4. The meaning of the different size policies

mir:ésiﬂﬂint size hint
Fixed Some Text
Minimum Some Text| «— | Some Text
Maximum Som «—— |Some Text
Preferred Som «—— |Some Text| «— | Some Text
Expanding Som «— |Some Text| «— |Some Text

fEEH, Preferred #1 Expanding R8I & —FER), & B ALEAS? ik —AN

R g Preferred #1F-t0f Expanding #4, SR K/N, B Expanding #4738
HaxmeEtE, i Preferred #0FAE, IANET sizeHint,

AT P4 sizePolicy 14 MinimumExpanding Al Ignored. MinimumExpanding
R Qt A 2], (HERECEAH T . BRI Expanding EF
54 ) minimumSizeHint() 6%k, Ignored Al Expanding 1815, & Z0g4E 441
sizeHint flig /M) sizeHint.

B T /KPR BT A, QSizePolicy A7 T — AN KSPRIEE B 5 [ (18045 15 51

(stretch factor) . A& ABCKI, XWAMEGREAFEAFBOCIRER . flhn, Wk
QTreeWidget il QTextEdit I FH41, WREATAHE QTextEdit =% h QTreeWidget
(FIPi BT Bl QTextEdit (13 ER 4 tE Ak 2, QTreeWidget [T EL 4R EON 1.
AT I AN RT s S KRS R 5 RSS2 S A Je AR DR 38 o A1 J) i L HE D I 1 I 4 % 18
KL WIRIXEEIEA, AR R TEE sizeHint().

6-2 441 R (Stacked Layouts)
QStackedLayout 4 ¥ AT /3 B8 43 v, — IR R —41EE — L, Bt
flZH 5 T4 fF. QStackedLayout A G AT UL, S e Tt ASRPEA TGS FF . K
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6.5 RSk AT K L HESE ) Qt Designer &40 T 7 E® . O TR, Qt b
fit 72k QStackedWidget, XN HA R E HAYh QStackedLayout.

Figure 6.5. QStackedLayout

EIATUN 00 NAERE—A 7T L, $5E —A o, i) setCurrentIndex(). —
AN THAE IS4 AL indexOf() 7321

Kl 6-6 ;£ —> Preferences X[ i&#E, Ll A ] QStackedLayout VL. XA
XUEHER) e i & —> QListWidet ##4F, fii2oh—4> QStackedLayout. QListWidget
fR)4RE— TN Y. QStackedLayout F ) — 5. A IX AN R I R HR A -
PreferenceDialog::PreferenceDialog(QWidget *parent)

: QDialog(parent)

listWidget = new QListWidget;
listWidget->addItem(tr("Appearance"));
listWidget->addItem(tr("Web Browser"));
listWidget->addItem(tr("Mail & News"));
listWidget->addItem(tr("Advanced"));
stackedLayout = new QStackedLayout;
stackedLayout->addWidget(appearancePage);
stackedLayout->addWidget(webBrowserPage);
stackedLayout->addWidget(mailAndNewsPage);
stackedLayout->addWidget(advancedPage);
connect(listWidget, SIGNAL(currentRowChanged(int)),

stackedLayout, SLOT(setCurrentIndex(int)));



listWidget->setCurrentRow(0);

ks
Figure 6.6. Two pages of the Preferences dialog
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QStackedLayout, 1iH addWidget()$e4&F— BT 4/ A 2145 J5 . 1%EH: QListWidget

1155 currentRowChanged(int)#1 QStackedLayout % setCurrentIndex(int)

HERE, 2% QListWidget (125 w5 N4 51

EAERIXUEAEATH Qt Designer 25 Jinf&j #.:
1. H“Dialog”8# “"Widget "t £ &t — AN 4

2. fEd AR B n—/> QListWidget fil—/> QStackedWidget #5:44.
3. RIS T, TR RHEY G Cfi QStackedWidget #E {4, #E#E Insert
Page SR QIEE — AN HTol. sk LR ASESL, ATLAE UM Z [P
4. 4t QListWidget il QStackedWidget /K V-4 Ja & #E.

5o i ' QListWidget TR T & 4 0.



5. % QListWidget #1411 currentRowChanged(int)fi 5 #1 QStackedWidget 44
[l setCurrentIndex(int).

6. W E i QListWidget #1111 currentRow JE14 4 0.

7t Qt Designer BTN, R FIEREAPARRIE, &R 25 AR L

6-3 srfEEfr (Splitters)

FR gL I Splitter handles (43BE4%)

—> QSplitter =1 A DAL Az, IX AR — AN B A RR T, FE4RIZXAN 23
RFd, HLTEEE RN AR . QSplitter #8425 Ok A R BEER AT A, 25 P 34t
EIEAIN BRI

QSplitter #F I FIEMF B ALY B30 RS (8 TR HAD o« MR IEZ
A Ak s. THECIER 6.7 KRR AAD:
int main(int argc, char *argv[])

{
QApplication app(argc, argv);

QTextEdit *editorl = new QTextEdit;

QTextEdit *editor2 = new QTextEdit;

QTextEdit *editor3

new QTextEdit;
QSplitter splitter(Qt: :Horizontal);
splitter.addWidget(editorl);
splitter.addWidget(editor2);

splitter.addWidget(editor3);

splitter.show();

return app.exec();

Figure 6.7. The Splitter application
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_=w Splitter

Mon enfant, ma soeur, My child, my sister, Mein Kind, meine Schwester,
Songe a la douceur think of the denke an den Traum

D'aller 1a-bas vivre ensemble, || of going there to live together! dort hin{unter) zu gehen um z1
Aimer a loisir, To love at leisure, zu leben und in aller Ruhe zu lie
Aimer et mourir to love and to die Zu lieben und zu sterben

AU pays qui te ressemble. in a country that is the image of you! | |in dem Land. das dir gleicht.

XA TR0 AR — > QSplitter #54F, by =ANACFHESIY QTextEdit ¥ 44,
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Figure 6.8. The Splitter application's widgets

“ Window Title

QSpilitter

QTextEdit QTextEdit QTextEdit

55— R rightSplitter (1) setStretchFactor, & 51ME 0 1 K4 (textEdit)
IR R B E 1, % - YCL A mainSplitter 1) setStretchFactor(), W&/
rightSplitter IR RECH 1. XFE, textEdit #HLAEEA LA EEZ R I,
MNP sy, QSplitter MU TP T 8 sizeHint S EL M RCRE— D 1%
PEEIRN . FEFPH, AT AT LA H QSplitter: :setSizes() s 7k 4 47 & . QSplitter
A DURAE S AT RS, 7ERE N — s AT I Z ART IR A . T & writeSettings()
BRI DRAF T 70 B AR RDIRAS «
void MailClient: :writeSettings()

{

QSettings settings("Software Inc.", "Mail Client");

settings.beginGroup("mainWindow");

settings.setValue("size", size());

settings.setValue("mainSplitter", mainSplitter->saveState());

settings.setValue("rightSplitter", rightSplitter->saveState());



settings.endGroup();

N AN readSettings() pf
void MailClient: :readSettings()
{
QSettings settings("Software Inc.", "Mail Client");
settings.beginGroup("mainWindow");
resize(settings.value("size", QSize(480, 360)).toSize());
mainSplitter->restoreState(
settings.value("mainSplitter").toByteArray());
rightSplitter->restoreState(
settings.value("rightSplitter").toByteArray());

settings.endGroup();

Qt Designer 3 Ff QSplitter. PG ERAE, Mg T, T
Form|Lay out Horizontally in Splitter % Form|Lay out Verticallly in Splitter,
Pk Ren FHE R I 2 QSplitter #4444,

X QSplitter BEAT /KT 80 T B HkE nT LLSCELE NS 24 AT 5. lan, Bl 6-9 iR
MailClient F2)¥H, #iie—ATEE 7 M1 QSplitter #{F ik E T — NV J7 1
QSplitter #:14.

Figure 6.9. The Mail Client application on Mac 0OS X



*=w Mail Client

File Edit View Folder Message Settings Help

: Faolders Subject

= Mail - Happy New Year! Grace K. <grace@software-inc.coms> 2006-12-31
B Inbox Radically new concept! Grace K. <grace@software-inc.com: 2006-12-22
) Outbox Accaunts pascale@naospam.cam 2006-12-31
[0 Sent Expenses Joe Bloggs <joe@bloggs.cam= 2006-12-25
[ Trash Fe: Expenses Andy <andy@nospam.cam: 2007-01-02

]

Re: Accounts Joe Bloggs <joe@bloggs.coms= 2007-01-03

Subject:Happy MNew Year!
| Date:Sun, 31 Dec 2006
From:Grace K. <grace@software-inc.com=
To: all@software-inc.com

| want to seize this accasion ta thank everybody far the year that has gone, and
want to wish you the best far next yvear. It has been a pleasure to work with you
all on the Hawk project, and I'm sure we'll get concrete results shartly.

Happy New Yearl
--Grace

Mo new messages on server

T2 MailClient BP0 2 5 11 M3 i 40
MailClient: :MailClient()
{

rightSplitter = new QSplitter(Qt::Vertical);
rightSplitter->addWidget(messagesTreeWidget);
rightSplitter->addWidget(textEdit);
rightSplitter->setStretchFactor(1, 1);
mainSplitter = new QSplitter(Qt::Horizontal);
mainSplitter->addWidget(foldersTreeWidget);
mainSplitter->addWidget(rightSplitter);

mainSplitter->setStretchFactor(1, 1);



setCentralWidget(mainSplitter);
setWindowTitle(tr("Mail Client"));

readSettings();

B SE AT BoR = /MEF (messageTreeWidget, textEdit,
foldersTreeWidget) j&, FAIEIE—~3EH 1) QSplitter, rightSplitter 24,
messageTreeWidget fl textEdit ¥/ % rightSplitter . A5 01— A1)
QSplitter, mainSplitter #4, 1 rightSplitter 1 foldersTreeWidget jnA 3
mainSplitter 4. #* mainSplitter >4 QMainWindow [#) 4tz £,

SRR HR/NEE, - QSplitter 3 25 B AT 1 TR — R ZE ) 76 MailClient
e, JRAIas AT R SCEmEE (foldersTreeWidget) i S 44

(messageTreeWidget) fR¥EFEAMINIR/N, AL BL4 QTextEdit. X M
A~ setStretchFactor() S . H—NS40E O RN RGME, B ANSECh
FA TR E R R E, SAEY 0.

Figure 6.10. The Mail Client's splitter indexing

mainSplitter
0 1

T

_E," messagesTableWidget| (
% rightSplitter
=

"

o textEdit 1
L=

]

o

-

6-4 BFX3, (Scrolling Areas)

BEBNGTE . viewport (R
QScrollArea 4L T — /N LUR B AT AL & L FAN R B 4% o WHR AT — AN 540
E—"NEBh4%, M QScrollArea 4k& 2 L k34T H 2/ QScrollBar 52 HLE 5 ph 5E
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Figure 6.11. QScrollArea's constituent widgets
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viewport()

verticalScrollBar()

horizontalScrollBar()

W H QScrollArea ¥) setWidget() sk s e 254544 i R34 . QScrollArea H 34t
BVE MK (viewport, QScrollArea::viewportO)&3])D) —AN v, B,
RIATELL S TE ) IconEditor N EIRFN 4%, FATAT LLXFES A
int main(int argc, char *argv[])

{
QApplication app(argc, argv);
IconEditor *iconEditor = new IconEditor;
iconEditor->setIconIimage(QImage(":/images/mouse.png"));
QScrollArea scrollArea;
scrollArea.setWidget(iconEditor);
scrollArea.viewport()->setBackgroundRole(QPalette: :Dark);
scrollArea.viewport()->setAutoFillBackground(true);
scrollArea.setWindowTitle(QObject: :tr("Icon Editor"));
scrollArea.show();

return app.exec();

7t QScrollArea F541 L B FAF I 21 /i RO B 6 2 44 1) sizeHint. 1A
setWidgetResizable(true), QScrollArea HzhHA A AN
BN TR, Wahdca AZhEEL. WAl LB ER ) 4% — H WoR:
scrollArea.setHorizontalScrollBarPolicy(Qt: :ScrolIBarAlwaysOn);
scrollArea.setVerticalScrollBarPolicy(Qt::ScrollBarAlwaysOn);

Figure 6.12. Resizing a QScrollArea



_ s

QScrollArea %4k T QAbstractScrollArea i f5 Thfit. QTextEdit il
QAbstractItemView &4k H QAbstractScrollArea, iXEE2E AT EA H

QScrollArea.

6-5 WEEEM4NTELE (Dock Widgets and Toolbars)

AR A B 57 5E/E QMainWindow a1y — NI RS0
QMainWindow $&fit 7 PUAN s sy . 107, FJ7, 2205, £ )5 - Microsoft Visual
Stadio F£/¥ A1 Qt Linguist F2 /3 Al K iyl 45 58 1 1 SEBl oy B2 i - Sk . 72 Qt
o, AR AR L2 QDockWidget [ —/> s

Figure 6.13. A QMainWindow with a dock widget
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QDockWidget. /] QDockWidget::setFeatures()ftis ik & LL_Fixst)gdt,
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Figure 6.14. QMainWindow's dock and toolbar areas
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QMainWindow::setCorner(Qt:: TopLeftCorner,Qt::LeftDockWidgetArea) ! /= I
FOAE Ny e M A5 SE DX B

AR AN BV L (1 QTreeWidget) JiUE 5 QDockWidget H, {5451
PERUNNI SR TR
QDockWidget *shapesDockWidget = new QDockWidget(tr("Shapes"));
shapesDockWidget->setWidget(treeWidget);
shapesDockWidget->setAllowedAreas(Qt::LeftDockWidgetArea

| Qt::RightDockWidgetArea);

addDockWidget(Qt::RightDockWidgetArea, shapesDockWidget);



PR KL setAllowAreas () e 5 F il SERIAL R . AE L1 AACRS SE i P HE i L h 21
JEILEE AT R AT DI, X AN S T B AL 8 R MR AR . R BAT R E (S
FEDCHR, AT DASE SR A S A DY A R 45 S ) X

AR A E A T HA, BE&— QComboBox, QSpinBox fl-—ik&
QToolButton, fUi%4 QMainWindow 125K H4 it B E ) — 5B 45«
QToolBar *fontToolBar = new QToolBar(tr("Font"));
fontToolBar->addWidget(familyComboBox);
fontToolBar->addWidget(sizeSpinBox);
fontToolBar->addAction(boldAction);
fontToolBar->addAction(italicAction);
fontToolBar->addAction(underlineAction);
fontToolBar->setAllowedAreas(Qt:: TopToolBarArea

| Qt::BottomToolBarArea);

addToolBar(fontToolBar);

WERBAT TG EAE N — YO AT RE P IR P AT T S AN T RA AL, ) A A fR
1 QSplitter ARASH AR AAD :

void MainWindow ::writeSettings()

{
QSettings settings("Software Inc.", "Icon Editor");
settings.beginGroup("mainWindow");
settings.setValue("size", size());
settings.setValue("state", saveState());
settings.endGroup();

b
void MainWindow::readSettings()

{
QSettings settings("Software Inc.", "Icon Editor");



settings.beginGroup("mainWindow");
resize(settings.value("size").toSize());
restoreState(settings.value("state").toByteArray());

settings.endGroup();

QMainWindow $gfit 7—A~ E 3R, FIH T T A T SR E DA TR, HpPa]
DUIE S 3 A 32 B G A S s A i o 1R T LA

Figure 6.15. A QMainWindow context menu
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Figure 6.16. The MDI Editor application


http://blog.csdn.net/iamdbl/archive/2007/05/17/1614003.aspx

¥ MDI Editor
File Edit Wbk Help

D Close

Close all

Tile o
Cascade & LICENSE

Mext Cirl+Fa Gt COMMERCIAL LICENSE AGREEMENT
Cirl+5hift+F6 Agreement version 3.0

Prewvious

IMPORTANT-READ CAREFULLY:

LICEMSE
field.
S b 1. This Troltech End-User License Agreemert ("Agreement ) is a legal
agreement between you (gither an individual or a legal entity)
............. S ~ }{"Licensee"}and Troltech AS {"Troltech"}for the Troltech seftware
r g product(s) accompamying this Agreement, which includels) computer
% cannonfield.cpp software and may include "onling” or electronic documentation,
Hinclude <GPainter: associated media, and printed materials, including the source code,
Hinclude <G Timer: example programs and the documentation {"Licensed Saoftware™).
Hinclude <math.h= 2. The Licensed Software is protected by copyright laws and
intemational copyright treaties, as well as other intellectual
property laws and treaties. The Licensed Software is licensed, naot
sold.

Hinclude "cannorfield "

CannonField: :Cannon Field{GWidget *parert)
: QWidget{parent) 2. Some of the files in the Licensed Software have been grouped into
Modules. These files contain specific notices defining the Module of
which they are a part. The Modules licensed to Licensee are specified
in the license cerdificate {"License Cerfficate ") accompanying the
Licensed Software. The terms of the License Cedificate are considered
part of the Agreement. In the event of inconsistency or conflict
between the language of this Agreement and the License Cerfficate,

the provisions of this Agreement shall govem.

cumentAngle = 45;
cumentForce = 0;
timerCourt = O;
autoShoot Timer = new G Timerithis);
connect{autoShoot Timer, SIGMALfimeowut(). this, 5
shootAngle = 0;

shoaotForce =

setPalette (0 Palette{3Color(250, 250, 2000

4. By installing, copying, or otherwise using the Licensed Software.,
et AutoFill Backoround{rue); j

=ngee garees to be bound by the temms of this Aareemert . |

}

void CannonField: :setAngledrt angle)
1

if {angle < 5)
angle = 5 |

XA P AEPAN2E: MainWindow 1 Editor 28, F2 7 H A AR AN 58— 34 1
Spreadsheet F&/FAHML, X L FRATI A 2B 405
Figure 6.17. The MDI Editor application's menus
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ctri+s
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1+ Copy
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H%%E— K MainWindow 25:

MainWindow::MainWindow()

{

workspace = new QWorkspace;

setCentralWidget(workspace);

Ctrl+x
Ctri+C

Ctrl4+v

' Window
| Close Ctrl+F4
Close All
Tile
Cascade
Mext Ctrl4+Fé
Previous Ctrl4+Shift+F6
] readme.txt

[* Makefile

connect(workspace, SIGNAL(windowActivated(QWidget *)),

this, SLOT(updateMenus()));

createActions();

createMenus();

createToolBars();

createStatusBar();

setWindowTitle(tr("MDI Editor"));

setWindowlIcon(QPixmap(":/images/icon.png"));

7£ MainWindow iR s 8, FRA1812 7 —4 QWorkSpace ##F, A E4E
WO —AS b g . 348 QWorkSpace ) windowActivated() {5 5 Al updateMenus()
PRE, X window SEHLHEAT BT .

void MainWindow::newFile()

{

Editor *editor = createEditor();

editor->newfFile();




editor->show();

b5 4 newFile() F AT N File|New 325, B H createEditor )& —/> 1421 Editor.
Editor *MainWindow::createEditor()
{
Editor *editor = new Editor;
connect(editor, SIGNAL(copyAvailable(bool)),
cutAction, SLOT(setEnabled(bool)));
connect(editor, SIGNAL(copyAvailable(bool)),
copyAction, SLOT(setEnabled(bool)));
workspace->addWindow(editor);
windowMenu->addAction(editor->windowMenuAction());
windowActionGroup->addAction(editor->windowMenuAction());

return editor;

PR createEditor() ) —A~ Editor #4F, EEWAME SRR, W HIEFSOR,
Edit|Cut & F1 Edit|Copy 35 REMS AR IRAS .
K& MDI #27, % HHnlfiefs 24 Editor #5414, 8 S aiiE sh i & 1R H
copyAvailable(bool)fi5 5 4 e AL S KPIRES o S2BR Lt FUA 2 BiiG sl i F H REms K
5, PTEAIEA 8B AN ] % 18 .

—H BN T — Editor #5544, FAIHE Window S —A> QAction % XA %
M. XA~ QAction & Editor Z53e4ti, RifaandH. AN T —4 QActionGroup X}
%, PR e U IO E i, B AN R R
void MainWindow::open()
{

Editor *editor = createEditor();

if (editor->open()) {

editor->show();
} else {

editor->close();



K44 open() AN 3Z . File|Open. fiJgdt—A™ Editor i1 open() %%k, Open() &%k
i Editor 2858, 1XFE MainWindow 2t AN H 4k Editor 2R I1PIRAS
Wik open() K, %I Editor, #iRIRF B Editor 285 Uk o AT B BRI
Fx Editor X%, 7t Editor ity ih, #wE I Qt::WA_DeleteOn_Close &k, 7%
RN Editor < A MER B e
void MainWindow::save()
{

if (activeEditor())

activeEditor()->save();

ok %k save () 4 TG 3N Editor: isave() . FARMIRAE B E L 7E Editor F1 sz,
Editor *MainWindow::activeEditor()

{

return qobject_cast<Editor *>(workspace->activeWindow());

bk %t activeEditor() iz [P 24 /i 1% 30 Editor 288K 1 % 354, WERBHEEIE 1,
W3R e — AN R g
void MainWindow::cut()
{

if (activeEditor())

activeEditor()->cut();

B % cut() R 247 Editor: :cut(), copy(), paste() %R cut() kB, 78I
PN
void MainWindow::updateMenus()
{

bool hasEditor = (activeEditor() != 0);

bool hasSelection = activeEditor()



&& activeEditor()->textCursor().hasSelection();
saveAction->setEnabled(hasEditor);
saveAsAction->setEnabled(hasEditor);
pasteAction->setEnabled(hasEditor);
cutAction->setEnabled(hasSelection);
copyAction->setEnabled(hasSelection);
closeAction->setEnabled(hasEditor);
closeAllAction->setEnabled(hasEditor);
tileAction->setEnabled(hasEditor);
cascadeAction->setEnabled(hasEditor);
nextAction->setEnabled(hasEditor);
previousAction->setEnabled(hasEditor);
separatorAction->setVisible(hasEditor);
if (activeEditor())

activeEditor()->windowMenuAction()->setChecked(true);

MRS AN DBk E KR E AN O, ) updateMenus()
updateMenus() 2%, 7 MainWindow (443 e 00 H T X AR5 R A sh i)
L fe ST S

B —MNESNE 1, KER 7> RG2S, AR IR EN T 1, IR i g 2%
1k. )5, W QAction::setChecked(\)brniEsh & K. H T8 T QActionGroup, LA
B3RS BRG 2 & 1 E B0 «
void MainWindow::createMenus()

{

windowMenu = menuBar()->addMenu(tr("&Window"));
windowMenu->addAction(closeAction);
windowMenu->addAction(closeAllAction);
windowMenu->addSeparator();

windowMenu->addAction(tileAction);



windowMenu->addAction(cascadeAction);
windowMenu->addSeparator();
windowMenu->addAction(nextAction);
windowMenu->addAction(previousAction);

windowMenu->addAction(separatorAction);

HIHHIX S (1) createMenu ()X BRI sz T window SiEHR . iX 4% QAction HEfZIR
2 byl it QWorkspace HI R 5 B& BB, U, closeActiveWindow (), closeAllWindow(),
tile(), cascade(), HEATHF— MBI T & 11, #ifE window SEH 1 ii—A> Action. 4 H]
JUORM— AN I, AN ) window ST 2R, XA~ Action 2x Azl Window 3¢
FES
void MainWindow::closeEvent(QCloseEvent *event)
{

workspace->closeAllWindows();

if (activeEditor()) {

event->ignore();
} else {

event->accept();

NE PR EL closeEvent() 4y R —/N T8 I RIS SE, G T Lo Wik —AN 74
M, IXAR el BE & KO H P 7E unsaved changes” i B X iEHE £ $E T cancel #%41, Kk
BUEIXAFf o WA TR E 1, QEIRHIITA KA . WREATALE MainWindow &
S closeEvent(), Mt AHLE RA7 SRS IS

Pl MainWindow 43l 65 . Editor AR E—ANTH . B4k& H
QTextEdit, HIEp R4 T SRS 8 8. Qb MPITAT F A8 n] LMEC) — ML & 1
N AR RE R MDT AN T 5 .
e XUF
class Editor : public QTextEdit



Q_OBIJECT
public:

Editor(QWidget *parent = 0);

void newFile();

bool open();

bool openFile(const QString &fileName);

bool save();

bool saveAs();

QSize sizeHint() const;

QAction *windowMenuAction() const { return action; }
protected:

void closeEvent(QCloseEvent *event);
private slots:

void documentWasModified();
private:

bool okToContinue();

bool saveFile(const QString &fileName);

void setCurrentFile(const QString &fileName);

bool readFile(const QString &fileName);

bool writeFile(const QString &fileName);

QString strippedName(const QString &fullFileName);

QString curfFile;

bool isUntitled;

QString fileFilters;

QAction *action;
3

7t Spreadsheet F&/7 U NFAA 4L, W [FRAE L ILAE Editor 25

okToContinue(), saveFile(), setCurrentFile(), stripptedName().

Editor::Editor(QWidget *parent)



: QTextEdit(parent)

action = new QAction(this);
action->setCheckable(true);
connect(action, SIGNAL(triggered()), this, SLOT(show()));
connect(action, SIGNAL(triggered()), this, SLOT(setFocus()));
isUntitled = true;
fileFilters = tr("Text files (*.txt)\n"
"All files (*)");

connect(document(), SIGNAL(contentsChanged()),

this, SLOT(documentWasModified()));
setWindowIcon(QPixmap(":/images/document.png"));

setAttribute(Qt::WA_DeleteOnClose);

FERE BT, BATHE eI — 4 QAction, HVERINK Window S, JftixA
QAction i K triggered () F1 % 11 show(), setFocus()i&# k.
XA MDI FEFP fetfr H P QAT s 8 1 Editor % 11, DRI TRATT D6 Z007E BTl s 45 SCRS—ANER
WA T IR ORAF I A BEAEAN R (R SR X 0 0T o 8 B H — M — M i 44
%, B, documentl.txt. AF& isUntitled X 4 SCR% 1) 4 52 & FH P S N 136 A2 R 1 3
IRATIERE ORI contentsChanged() i 5 1 documentWasModified () s %, x4
bR % S T setWindowModified(true).
I n B JEYE Qt::WA_DeleteOnClose, 7£5<] Editor & 1 A 3R, 85 A
A7 o
void Editor::newfFile()
{
static int documentNumber = 1;
curFile = tr("document%1.txt").arg(documentNumber);
setWindowTitle(curFile + "[*]");

action->setText(curFile);



isUntitled = true;

++documentNumber;

7£ newFile() BRZL 25 Bt () SO — A28l documentl.txt 11445 o IXBUAS ISE T
newFile()H A& fEMIE R ECT, 2P documentNumber J&—AMER&IASE, 7ET
A1) Editor KA G G — A2l JATARRE open() _&Hh i X BeAtns, 1
Jit documentNumber 1.

FE bR R[] EARR S . 7E4F Mac OS X V& L3RR SO AT T 2 0R A7
AR ES —F M .
bool Editor::open()

{
QString fileName =

QFileDialog::getOpenFileName(this, tr("Open"), ".",
fileFilters);
if (fileName.isEmpty())

return false;

return openFile(fileName);

K open()ITIT— > BAAFAE RIS
bool Editor::save()
{
if (isUntitled) {
return saveAs();
} else {

return saveFile(curFile);

W isUntitled 4 true, WA &% saveAs() ik 45 CR N — N4 5, iRk
isUntitled 4 false, i/ saveFile()i%.

void Editor::closeEvent(QCloseEvent *event)



if (okToContinue()) {
event->accept();
} else {

event->ignore();

closeEvent() sREUEE S5, AV ORAF SR eAs . P 2 15 RAFAE
okToContinue() &£ 5z, # X 1EHEY Do you want to save your changes?”, U

R okToContinue()iR[FIh true, #2X AR FHA, BN, ZBIXAFHE, ALHE .

void Editor::setCurrentFile(const QString &fileName)
{

curFile = fileName;

isUntitled = false;

action->setText(strippedName(curFile));

document()->setModified(false);
setWindowTitle(strippedName(curFile) + "[*]");

setWindowModified(false);

Pk % setCurrentFile() 7 openFile()f1 saveFile() i H] . &7 curFile Al isUtitled
AR, BOE B HAREA 1A OO R QAction AARR, WRE
document()->setModified(false). % H 4 7 0 ) 3CA, QTextDocument
2k i contentsChanged() {55, #“modified”{t} true.

QSize Editor::sizeHint() const

{
return QSize(72 * fontMetrics().width('x"),



25 * fontMetrics().lineSpacing());

MR XT I S8 JE M — AT A R m 22, sizeHint() ORI —A T
QWorkspace HIXAN R ~F5 % 1 — A PIiE 1 .
— FREIXA ALY main.cpp SO
#include <QApplication>
#include "mainwindow.h"
int main(int argc, char *argv[])
{
QApplication app(argc, argv);
QStringList args = app.arguments();
MainWindow mainWin;
if (args.count() > 1) {
for (inti = 1; i < args.count(); ++i)
mainWin.openFile(args[i]);
} else {
mainWin.newfFile();
b
mainWin.show();

return app.exec();

R A AT LIRE T — A3, WHTITFRA S, AT — A 30k, Qi
SE HIE Tt -style #1—font [ %)t QApplication IS sk NS 508 b bk, Rt dn
RAEA AT LIXHE:
mdieditor -style motif readme.txt
QApplication::arguments()iz[f] QStringList A F#F & (mdieditor A
readme.text) , FEFITIICE readme.txt.

MDT 2[Rl IR Ab B 2 A SCRY I —FP k. #F Mac OS X I, 8 7k 2 2 AN T2
MR, FES =N 2R T A



#EE (F) 442~ (Event Processingn)

PR E RG A Qt ARG AERFIA RSO N =AM 2 Sy s RO A,
BRI, — BRSSO R A T . M R E R, NSRS A
YR WM& Db A . RS TN P SRR, g h R
G

TER Qt gttt AR ADIEZIEFAF, L8 RN, QUMK HAHMN S
o HAYSEELR P B B SO AT O, AT T A
FOABEANE SIRHT . — O, AEAE AP ORI F5 BEA B A A5 5, AR SEBL— AN I R 22
KeEEEAE . i, BAMEH QPushButton I, A1 clicked() s Sk T LA T, MiAH
B BRSO (R W SR RSB ME QPushButton IXFEIZE, FAl Tt B AL BE il bx
o A dE, R clicked()f5 5.

7-1 E5HALEZ S (Reimplementing Event Handlers)

£ Qt i, —/NFfHE QEvent 7RIS, Qt REMSAbI FE RIS W, K —
KR AT DMBESERE . B, xRS A, QEvent: itype()iR [MIKIE A
QEvent: :MouseButtonPress.

WU T, —A QEvent WERAREAAA RFAMPTAFELE, Fli, BabsadSr
T BEARAT 2 2 B AT B AR T IXAME L, IR ANTE AR BRbRHRET AT &, XS4
M5 B fELE QEvent 1125 QMouseEvent .

Qt KX 4l i QObject::event() 152G X HHEE. QWidget::event()#efit TIRZ
EERRE R, ST IR Z HA AR B R B, 1l mousePressEvent(),
keyPressEvent(), paintEvent()%:%.

FERTHI F T, RATEZ7E MainWindow 2%, IconEditor 2%, Plotter X FE | T
IRZ b s, 76 QEvent %30k, 528 TR Z R FMF. AL LLE X
B ORISR, P IR Lo X, RATE — N WAl i e B R R
e

5 B keyPressEvent() #1 keyReleaseEvent()n] LLib B #E#E 34 . Plotter ¥4
MHE S T keyPressEvent() %, 1%, JAIHATFLEES keyPressEvent(), 772 aba i
OB BT (Ctrl, Shift, Alt) i S 5 8l Lol it


http://blog.csdn.net/iamdbl/archive/2007/05/24/1623587.aspx
http://blog.csdn.net/iamdbl/archive/2007/05/24/1623616.aspx

QKeyEvent: :modifiers()f52. i, WRFEAIES T4 CodeEditor #4411
KeyPressEvent() %, x4 Home A1 Ctrl+Home #:
void CodeEditor::keyPressEvent(QKeyEvent *event)
{
switch (event->key()) {
case Qt::Key_Home:
if (event->modifiers() & Qt::ControlModifier) {
goToBeginningOfDocument();
} else {
goToBeginningOfLine();
b
break;

case Qt::Key_End:

default:

QWidget::keyPressEvent(event);

Tab il Backtab(Shift+Tab) SRRk, © AT 2 7EF#AFH 1] keyPressEvent() Z il
1 QWidget::event()AbFR, XA/ A2 S0 5 A B e BT — 420 el T~ — %
4, 7& CodeEditor ', #y:E Tab #M/EH &5, nJIXFFES event():
bool CodeEditor::event(QEvent *event)
{
if (event->type() == QEvent::KeyPress) {
QKeyEvent *keyEvent = static_cast<QKeyEvent *>(event);
if (keyEvent->key() == Qt::Key_Tab) {
insertAtCurrentPosition('\t");

return true;



return QWidget::event(event);

WX P R R AR, AT QEvent X R4 ik QKeyEvent, 251

SERAN R T, W Tab B, #HTACFRSIRIE true, B4 Qt TATI SR FE AT
T, R[N false, Qt A HIX AN FAFATEILAK AP,

Wi 57 S A SR P S 2 1 7 90 QAction. f9lT1, goToBeginningOfLine() il

goToBeginningOfDocument() & CodeEditor (M A G ik %, CodeEditor /&
MainWindow fyrfr sz £, i RS SIEIL T B 28 N BR800 2

MainWindow::MainWindow()

{

editor = new CodeEditor;
setCentralWidget(editor);
goToBeginningOfLineAction =
new QAction(tr("Go to Beginning of Line"), this);
goToBeginningOfLineAction->setShortcut(tr("Home"));
connect(goToBeginningOfLineAction, SIGNAL(activated()),
editor, SLOT(goToBeginningOfLine()));
goToBeginningOfDocumentAction =
new QAction(tr("Go to Beginning of Document"), this);
goToBeginningOfDocumentAction->setShortcut(tr("Ctrl+Home"));
connect(goToBeginningOfDocumentAction, SIGNAL(activated()),

editor, SLOT(goToBeginningOfDocument()));

X AT AR S 48— AN B v (0 i DN SR B el TR A o i SR i & e A

A Fm R, wf A QShorteut %408 QAction %%, 7F QAction PN EBm & 1# i A

RIS E



WHEAFHT, HEE D A EaEr4aE, #4F EH QAction M QShortcut ¥ i) B £t
g TR . 482 rEnT H QAction: :setShortcutContext() ol

QShortcur: :setContext( #7154

AN R SRS N ) A o Al S e R BRI s 5 R i, i i ) =
A DU TR 42— AR I 1D ] R AT A 2 FRAE 55 o IS TR) A — BRI SR AE b IR, s 4RI
I[P AT o I A T T 2 U G
N TG A, FATE LB A Ticker #4F. XA R —4brih, BEf% 30 £
B 2R B A B WEREEAE ARTE TS, ARiE I SCRE R I on e b, B 4%
e
Figure 7.1. The Ticker widget

1 say ++ How long it lasted was impossible ta say ++ Ho

ST

#ifndef TICKER_H
#define TICKER_H
#include <QWidget>

class Ticker : public QWidget

{

Q_OBIJECT

Q_PROPERTY(QString text READ text WRITE setText)
public:

Ticker(QWidget *parent = 0);

void setText(const QString &newText);

QString text() const { return myText; }

QSize sizeHint() const;
protected:

void paintEvent(QPaintEvent *event);

void timerEvent(QTimerEvent *event);



void showEvent(QShowEvent *event);
void hideEvent(QHideEvent *event);
private:
QString myText;
int offset;
int myTimerld;
3
#endif
FERSCAR T, FATSEELT Ticker FPUAFARAEI %, Horh =4~ timeEvent(),

showEvent()#! hideEvent() /& FA1LLar A Wit 1.

T S S

#include <QtGui>

#include "ticker.h"
Ticker::Ticker(QWidget *parent)

: QWidget(parent)

offset = 0;

myTimerld = 0;

FERLIE R KR, R offset 4 0, IXAMR R SCAR S R x ARbR{E . INFTE) ID B2k
01y, XHIE myTimerld 4 O Ui WAL EA 5 SEAT I ] .

void Ticker::setText(const QString &newText)
{

myText = newText;

update();

updateGeometry();



PR setText() W B 2 WoRSCA . HH update()5 |k 2 il S 55 WoR SUA,
updateGeometry ()i 5147 Ja & B8 OB 2 1K/ o

QSize Ticker::sizeHint() const

{

return fontMetrics().size(0, text());

PR sizeHint() R[] iy 42 AHE A R SCAR I 56 4 s BTl R R
QWidget: :fontMetrics()i&[#]—/> QFontMetrics %1%, 13 F#% 155 i 7R 115 B . £E
XA FEERN XA K. (fF QFontMetrics::size()#, F—NSHE— M
W WP HRIEATE, JramT 0D .

void Ticker::paintEvent(QPaintEvent * /* event */)
{
QPainter painter(this);
int textWidth = fontMetrics().width(text());
if (textWidth < 1)
return;
int x = -offset;
while (x < width()) {
painter.drawText(x, 0, textWidth, height(),
Qt::AlignLeft | Qt::AlignVCenter, text());

X += textWidth;

%L paintEvent()ff ] QPainter::drawText()Z: il A . i fontMetrics() 74|
AP BT, RIGZ RGO, HEFWBEA .

void Ticker::showEvent(QShowEvent * /* event */)



myTimerld = startTimer(30);

showEvent()ash T —A~ il 5. i QObject::startTimer()i[Fl—/~ ID {H, X
AN ID {H AT LS B A T A 2% - QObject BENE S 22 AT (AN [R] ff) i 17l 7] 5 (4 1
i a%. WA startTimer()LLJ5, Qt KZ4F 30 /b= E—N i, W) (v Al 5 A5 Bk 1
AFERHRIERS

A1t AT LALE Ticker (43 s 20 startTimer() . ER2EF 4 7] WL LAS )3 30,

REMS 1T A — LU B

=

7/

void Ticker::timerEvent(QTimerEvent *event)
{
if (event->timerld() == myTimerld) {
++offset;
if (offset >= fontMetrics().width(text()))
offset = 0;
scroll(-1, 0);
} else {

QWidget::timerEvent(event);

PREC timerEvent() R L LL—E M FBRE T H 1. 8 offset #4n 1 SkA4 S
B, W0 bR ) w6 BN ST SE P R ICE N 0. ARSI scroll ()48 1 ) 2R3 —
Mg %, WarLLE T update(), {HE scroll)SE s, ext ] W% R #s), HiE
X it EFT B T T 2 A (AR AN rp, O AR R ED
USRI ZRAS S FRAT TR B AL B, T e AR A HE

void Ticker::hideEvent(QHideEvent * /* event */)

{
killTimer(myTimerld);



7t hideEvent()"', i1 QObject::killTimer(){s EilH] 5.

IS T A ARG, WURTF L 2 AN, A BRERRE— A TF I8 ID 2R 2
(1o XRPEDLR, B 7R R AN TN B A QTimer X%, 785N ] ]
BB, QTimer & —A4 timeout() 5. QTimer sZFF— kMY LR H—IK

timeout()f5 I EIE8) o

7-2 EFEA4TER (Installing Event Filters)

Qt I AR — AN KR Th g J&— > QObject X % AEg i #0 k i% HiAth QObject X1 4
fIfl, ESFRIE AT LT A B

i F&ATH —4> CustomerInfoDialog ##1f, H—2% QLineEdit /4. A4 E
{1 Space #43%] F —4 QLineEdit Kfm A £ fl. — M EEZEN L2 4%k QLineEdit
#'5 keyPressEvent() %, 44 T Space #if, i focusNextChild():
void MyLineEdit::keyPressEvent(QKeyEvent *event)

{
if (event->key() == Qt::Key_Space) {
focusNextChild();

} else {
QLineEdit: :keyPressEvent(event);

XA TVEA — ARG R A RIRAIAE B R A8 TR 2 AN R R AL g 2
(QComboBox, QSpinBox %%%) , AR AKX L=, EEEMIM
keyPressEvent(). —ANHE & fi vk 77k e ik CustomerInfoDialog M1 42 18 (1) B ik
HAf, FEMAACHI AL SEILLL B IXAUEF AL IEH 5% . SEOL— A S g s A b
%
1. {EHMX% EREA installEventFilter(), /WA MIA % .
2. RS eventFilter() g& b AL P H bR AR K34
TN % (047 B 2 4E CustomerInfoDialog (144 ek % -


http://blog.csdn.net/iamdbl/archive/2007/05/29/1630043.aspx

CustomerInfoDialog::CustomerInfoDialog(QWidget *parent)

: QDialog(parent)

firstNameEdit->installEventFilter(this);
lastNameEdit->installEventFilter(this);
cityEdit->installEventFilter(this);

phoneNumberEdit->installEventFilter(this);

R E NG, Ki%X ) firstNameEdit, lastNameEdit, cityEdit,
phoneNumberEdit /£ 12 £ 15 5t #i5 CustomerInfoDialog::eventFilter() g%, &
JEAERIE B 2 H b

i A& eventFilter() s AL D .
bool CustomerlInfoDialog::eventFilter(QObject *target, QEvent *event)
{

if (target == firstNameEdit || target == lastNameEdit
|| target == cityEdit || target == phoneNumberEdit) {
if (event->type() == QEvent::KeyPress) {
QKeyEvent *keyEvent = static_cast<QKeyEvent *>(event);
if (keyEvent->key() == Qt::Key_Space) {
focusNextChild();

return true;

b

return QDialog::eventFilter(target, event);

B, FAIER bR ET N QLineEdit, R Fiff hsaFit, 8 QEvent #
i QKeyEvent, #fisEgimii 8. %4 Space #, ¥ focusNextChild(), #4E5AC



YR —AE, IR true JE 40 Qt KRR TIX N EAE, Wik (0] false, Qt Bttt
it HERFENT, 2R FAHEA S QlineEdit .
WA H R A S QLineEdit, B FF ANt Space i 1, JLHEHI AC 45 5 9¢ QDialog
(¥] eventFilter(). HAriE T LURSK QDialog IEEMEMLIFEME.  (F£ Qt4.1 7,
QDialog #A A #4:, 1H72 Qt HALYE 125, W QScrollArea, MiML—LLEATM T4
(G

Qt Mgt A 5 TP .
1. EEBEENFEAHEEE: WES keyPressEvent(), mousePressEvent()Fll
paintEvent(), Xt UK FAFLELTVE, RATCLF BNIIRZ IZXAE P 7T .
2. @5 QObject::event(), fEF/FRIE FAFAIE R £ AL FE S o 7E T ZMAE Tab B
RIS XA AR AT DLAR B LB AT Ry 5 A BE o i f) LA DL SRR T (gl
QEvent::HoverEnter) . FAITHES event()INf, S0 3LiHFIIE251) event(), HHEit
BEFRATIAS T ZEAC PR A L5 DL o
3. 4 QObject X G & F L yEd:: X4 H installEventFilter() /5, Jriils® HArez
PERFF S ENA AL 51 eventFilter() s A, Wik — XS LA GFLUESR, o
PEAHILIUFPROE,  Jo Bk Bl e MR B, B BIIE B 5B 3 i IR AL X 4o
4. 4 QApplication 225t JE2s, WA gApp (ME—[) QApplication %f%) 3k
TR RS, BT AN R S 2% B eventFilter() R gt . AN IEAE IR
AR A, AEAR B AR TG SR AR SR I XA 7 IABAR ]
5.  4k/&k QApplication, &5 notify(). Qt i/} QApplication::nofity () &% FH .
I B AOEAE A AT 98 A3 A PRI AF 1S 2P AT A ME— 5k T S vE g2
AT, BUATER ), T AR R BCE Il g8 2%, H2 notify OB — 1.
VPRI, dhhlbe, A, R ALRRN . WIRFIFAERNE HARR R ik o
HT H AR AR B, A PR R FEHOIT AR, AR IR XN ) H AR G2 J5 H AR 211
S IXAE NS P RIS S FEAT P A BX AN FAF 50 23 T e IR AN 4F
K 7.2 SR T — AR SRS TEHE A TR B A AR R . 2 i —
ANERAL, W8] B A Rk B AR s s B GX A7 2 QCheckBox) » W QCheckBox
BATAEFIXAN A, QL FHERI%E S QGroupBox Y, WIRAMAR BATAbEE, )5 e K 1% 3
QDialog .

Figure 7.2. Event propagation in a dialog
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QDialog e |
QGroupBox e
QCheckBox QCheckBox

QCheckBox QCheckBox ©

7-3 REER MMM (Staying Responsive During Intensive Processing)

MM QApplication::exec()i, Qt #tJFeh T HEH. |, Qt KH ER
Ml Sr, et Rk, R5, FHEEAITET, Mo aEEA S ERAE, R
A IR 2R 1) QObject X%,

—AN SR, AR S O TR IR Q ISR S T, i SR RATT AL
B A SR AR TAR Z0E, XM A P S s AN S A AT N G, FERE IR A7 3L
PEis, o PR A AL B, HAE R A REAL B AERAF IR, N HTRE
FrAB AN A BT 2 A

LRI 0] R 7008 2 e s — ADNEREAC ] Ui, 53— AN P AT SO R A7
FCABFEIS (gl IXHE, RRRP I SIS A SO ORAF IR REF M o 7E5F 18 B2/ 2
=L S RFA

AT ATl B (R VR AR DR A SO R I RE 22 Ui
QApplication::processEvents(). i Qt Wi AbEE R 5 I, ARG IR A4k L/ A7 3L
. 5z, QApplication::exec() & —/N 1 H processEvents() ) while ffi¥f. R
%1 & Spreadsheet fr:{x A7 fF I processEvents() i i F* 5 :
bool Spreadsheet::writeFile(const QString &fileName)

{
QFile file(fileName);

for (int row = 0; row < RowCount; ++row) {


http://blog.csdn.net/iamdbl/archive/2007/05/29/1630058.aspx

for (int column = 0; column < ColumnCount; ++column) {
QString str = formula(row, column);
if (Istr.isEmpty())
out << quintlé(row) << quintl6(column) << str;
b
qApp->processEvents();
b

return true;

EJERPEMAT —AMak, AR A DR A SO T 2% 1, B Sy 77—k
File|Save ¢, 1RAE DRI . ffki)Tri% e LS gApp->processEvents() i
gApp->processEvents(QEventLoop: :ExcludeUserInputEvents); /0¥, X, Qt
Lo AL BB A BUbR A

I IR P AEREAT KN TR (R BRI, 423 48T QProgressDialog, ##7< H]J™ IEAEBEAT ()
BER 5e s L. QProgressDialog #2447 —/ Cancel #%41, foiH P G 24 51 4
fE. A2 Spreadsheet fRA73CIEIN i H] QProgressDialog fftAi%:
bool Spreadsheet: :writeFile(const QString &fileName)

{
QFile file(fileName);

QProgressDialog progress(this);
progress.setLabelText(tr("Saving %1").arg(fileName));
progress.setRange(0, RowCount);
progress.setModal(true);
for (int row = 0; row < RowCount; ++row) {

progress.setValue(row);

gApp->processEvents();

if (progress.wasCanceled()) {

file.remove();

return false;



b

for (int column = 0; column < ColumnCount; ++column) {
QString str = formula(row, column);
if (Istr.isEmpty())

out << quintl6(row) << quintl6(column) << str;

b

return true;

B4k, fild— QProgressDialog, #'& NumRows W kBB %. KRG, #4F—
1TLLE, A setValue() S Fr it 4 (kA . QProgressDialog R4 24 iy 25 BEEUR kA5 1
BAB W E R E . P QApplication: :processEvents () &b a] G & A () 2l 55
fE, P R, s s S, AR S T Cancel $H1, WIBGH RAFHR4E, IIER
IEAELRAF I ST

154 1 QProgressDialog ¥ show() 5%, X4 QProgressDialog 4 H it
P R T ERAE B SRR N, B A 1R %, QProgressDialog fEWg &k i iX MEHL, A

B T H] Z £ FE R0 QProgressDialog, 47— Fh 5 4 AN R i J 92 Ak BRI Fb AL i 5 K 11
AR AR RN AT IX A, AN A 155 T BV SR A 0o AELSERE F 20 P AR I ) A
vk, XTI ST AT R R i e e b gk st . BARSEELE, B3 —1 0 %
P TEI &8 o HERE Y i oAb 20 A0 B AT, XA F stk . R ) timeEvent()
BRI XA T VE S -
void Spreadsheet::timerEvent(QTimerEvent *event)

{
if (event->timerIld() == myTimerld) {
while (step < MaxStep && !qApp->hasPendingEvents()) {
performStep(step);

++step;



b

} else {
QTableWidget::timerEvent(event);

Wk hasPendingEvents()iz 1] true, #{5#4E, ik Qt #HIfEFiEiT. 1 Qt WA W
S PRI SR, BRAELk S,

#)\EFF 2D f1 3D BE &% (2D and 3D Graphics)

Qt 1¥) 2D KB R4 A& 28 QPainter. QPainter e &Pl LT EITE (51, £,
O, MR, BOK, 9%, BE, 2B, WIURMMZ) , daeeIfE, gy, sk
QPainter it (it TR 2 mgIhhe: WrH CPsc@RUTEIERL T BYE, #Hik
i, FIREPEIT. QPainter IS SCRFARFEAR Y, ffizsih] 2D KBRS HE% Tk,

QPainter el 2K ¥ " L2 K, W QWidget, QPixmap, QImage %# &% &
Bk o EIRATSEHUN 42 AF B R A AN 2 A HI e . QPainter & REF A
QPrinter —AF I BEATHTED, i1 PDF SCRY o SXAERRATT AT LU [RIRE A AQ B S0 4o S e b
He L EEATEN R

OpenGL fEfg L QPainter. OpenGL &%l 2D Al 3D KA N brifk g
QtOpenGL BB fiths J7 {fi (113t OpenGL UL 45 5] Qt I I R

8-1 A QPainter £ (Painting with QPainter)

LA Wi # (paint device, — B2 MM EIFAZ], JATH Za1 4
QPainter, 2K B4 FaEH L4y QPainter X%, i :
void MyWidget: :paintEvent(QPaintEvent *event)

{
QPainter painter(this);


http://blog.csdn.net/iamdbl/archive/2007/05/29/1630114.aspx
http://blog.csdn.net/iamdbl/archive/2007/05/29/1630129.aspx

i QPainter ) draw...() BB IRA TR LA IS P E . [ 8.1 45 H T F B —1ut,
27 i QPainter B E YE . WE M — 70 & N BB &3 211, HAb @9 a6y
RERUE . =ANFEMRE R %, 7R,

2 HPR s L AR W IAE . B, SR, 28, MENERRE.
il U EDE 7 2 B, JraURcE, tnl BU& — M B o AL 7
TR HISCA . FRNEHRS, ks, F595%,

XSV E BE R A LkAs, aIH QPen, QBrush, QFont X}% i/ setPen(),

setBrush(), setFont()f&i4.

Figure 8.1. QPainter's most frequently used draw...() functions
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(x,y), / \
(X2 ¥a) Py Py

drawPoint () drawLine() drawPolyline(}
) | :j;f \4:1 j:;;______\{i;
Py = * Py Py P4 Py . Py
drawPoints () drawLines() drawPolygon ()
(*,Y) (X, ), (x,¥),
™ » - » - e
w w W
dravRect () drawRoundRect () drawtllipse(}
(%, y), (%, ¥), (x.y),
E---‘-‘---;;- h E-“" h i fh
E _.'/ I““". -‘__-'-r I““"w. " J
-------- Ll
w w : W
drawhrc () drawChord (} drawPie(}
{x,ﬂ,‘
tI’ Y]. g '

drawText () drawPixmap() drawPath ()

Figure 8.2. Cap and join styles



s

FlatCap SquareCap RoundCap
Miterdoin BevelJoin Rounddoin

Figure 8.3. Pen styles

line width
1 2 3 4
NoPen
SolidLine
DashLine — —— — — —
Potline = = i sessssmsssessssesess ssssssssssse- .
DashDotLine —_— S ——

nashnutnutLinE mimrE————— i, EEIESESESEE AL e - . -

Figure 8.4. Predefined brush styles



SolidPattern DenselPattern Dense?Pattern Dense3Pattern DensedPattern

DenseSPattern Dense&Pattern DensafPattern HorPattern YerPattern

CrossPattern BDiagPattern FDiagPattern DiagCrossFPat. NoBrush
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PAHERE B BRG] 7. Fiinp AR L2 HE 8.5(a) il ity 405 .
QPainter painter(this);
painter.setRenderHint(QPainter::Antialiasing, true);
painter.setPen(QPen(Qt::black, 12, Qt::DashDotLine, Qt::RoundCap));
painter.setBrush(QBrush(Qt::green, Qt::SolidPattern));
painter.drawEllipse(80, 80, 400, 240);

T % setRenderHint(QPainter: :Antialiasing, true), bl Lg% i, #H
BRI L AR, FE TR I G e 00 G 32 I 5 DR AL AR TS mT REID , AESCRFX — D) fE
16 B 2 I vk A3 3 AP L 2.

Figure 8.5. Geometric shape examples

(a) An ellipse (b) A pie segment (c) A Bézier curve

N ARG 2 8.5(b) 2 il ks FE AR«
QPainter painter(this);

painter.setRenderHint(QPainter::Antialiasing, true);



painter.setPen(QPen(Qt::black, 15, Qt::SolidLine, Qt::RoundCap,
Qt::MiterJoin));
painter.setBrush(QBrush(Qt::blue, Qt::DiagCrossPattern));
painter.drawPie(80, 80, 400, 240, 60 * 16, 270 * 16);
P4 drawPie() i Ja AN ZEUE I AL — BE N 22—

AR 2 B 8.5(c) £ DUFR IR T R iR AR -
QPainter painter(this);
painter.setRenderHint(QPainter::Antialiasing, true);
QPainterPath path;
path.moveTo(80, 320);
path.cubicTo(200, 80, 320, 80, 480, 320);
painter.setPen(QPen(Qt::black, 8));

painter.drawPath(path);

M ERIEARIE O R, HE WA, 2B, UK, TR = SRR hesE,
QPainterPath EfeHfE M A EEIE. Kk, 2K (Painter paths) JEidt A4
e s, AT EDEMEDE A H T LR k42 (path) IR,
—ANEARRE I E NS, XA A E B DT LL ) ok e . /2K 8.5(c) Pk
ATBAT B BRI T, BRI R 2 T %)

DL =AM 1 # 2 7 BOA ¥ (Qt::SolidePattern,
Qt::DiagCrossPattern, Qt::NoBrush) . 7EBLAEMIN AR, Hadise O R/ f
HYs AR (P A8 TR AR AL WA o A8 M 0 €0, 14 A SI I el 22 i i 2 ) T 1y o
P AR T kAL 3D A, wifE ] Plastique #iAs U7 X ok F B QPushButtons.

Qt SZRF =Fh R A AR . L TEMAs, [RHEHT A RA LW 4 (linear, conical, and
radial) . ~—7171f) OvenTimer 15t & £ — MNP 7T X = Fiiis .



IR A O L B — R A A . 1 8.6 i M2 fE
PR 20, A=A R AL B E T =ANAFEREEE . A28 0 2 1 77 S8
B, O N —AEHIAL 1A AR AFAE R R ETE b 22T RS
LinearGradient gradient(50, 100, 300, 350);
gradient.setColorAt(0.0, Qt::white);
gradient.setColorAt(0.2, Qt::green);
gradient.setColorAt(1.0, Qt::black);

Figure 8.6. QPainter's gradient brushes
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QLinearGradient QRadialGradient QConicalGradient

BT AR AL, B0 (Xe,Ye)s AR r AR RU(Xe, Yo) 8 Lo [BOFIEAR 5 — AN,
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(G HE T AR P B0 (X, Y ) AN AT @ 58 o U B O TF IR AR SR AR B — AR 1L
FATE LR T QPainter %, I TFMFPAEKE . LAh, QPainter ioH Hifth—ub i &
S T A ST ) 2
1. H5hl+, %55 Qt::OpaqueMode (it {E 4 Qt::transparentMode) I,
U7 ORI U DR, S, AR RIS 5t (Fege BRI F 1D



2. RIFIRE A BIFIRAR 2T, BH IR A LA
3. BURRDCHR, BUARIXEON 22 B g AT DL I DI, A5 BT AR DX SR AT ) 2 e Ak
o
4. RRET, B, SRR X =ANGE T QPainter (3B HE AL BRI B AL BRI 7 5
WH, AR AR AR A, AP RGAE T A
5. W67 AaTr e s RSBl R E5 M O ER R RN
T E A (source over) , iR HmETECAICHEN Eil. H@a R A2 BB &SR
AE 77 NBCE, KAEA R G4

FEATATI %, RATATLLA H save()dt QPainter 4T i B R A7 E— AP EBH HL, 28
Ja i restore( )BT . TATHEWS I IS X028 QPainter [—241 E, AR5 Pk & JE i 1E .

8-2 443Z:#: (Painter Transformations)

& QPainter [IRIUAAM IR R G T, #(0,0) 0 T IR I 20 b o XRARKR ] A7 81,
y il R, —ANFE G 1x 1 .

e EE UL ) — R NSRRI, TARBRI Ak i, A BT R(0,0) FH AR
(1, 1)z Xk %%, B o1 (0.5,0.5) WREAEH QPainter 4 il— M B 4E
(100,100)% %, QPainter 7EhE/MAAFRE _EXYMN 0.5, LAAAKR(100.5,100.5) 40
ZHIEA R

A TEERMREE L, —ANRENT O TREAFRI SR bR . B0, %A
AR NHAR(0,0) (1, 1) KA E, Eft0f1(0.5,0.5) . AAREATFE QPainter
£25(100,100) (A bR 2211 5 — 5 %%, QPainter B A (AN bR 7 [ i #% 0.5 ANAE
Frri, BRI EM O A0 247 1°(100.5,100.5).

XA AR A LE B S, (HESEbr EAX B ME R . 558, 748 M B U D Re (i
BIED A BT 0.5 Mm% . WIRVER] T ERs i Dfg, QPainter 2:7£(100,100) 1
Bl — AN RAEN S % S QPainter 76£(99.5,99.5),(99.5,100.5),(100.5,99.0),
(100.5,100.5) & ilse K 5 3, IXFE = A IO B2 — AN R E SR T IR
(100,100)4b. AR FAIATEEIXALhRE, W LHEA bR DS R

TR B S, HOB, MR, ERBNEEIGHI. K 8.7 R T ZEA SRR 4 2
eI, FIRFIZE T8 M % drawRect(2,2,6,5) (AR F 45 HLo i B sl 1 %%
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Figure 8.7. Drawing a 6 x 5 rectangle with no antialiasing
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MATRAT LI T Qt MERUARAR R [F], BL{E Tk T fi# QPainter (14X H (viewport),
w11 window FIEFALFR R M world matrix 1354k, (EX—3H %11 window)
AP E 1, M1 (viewport) 1 QScrollArea AL L HECR)

T RN S B R AE L K o A2 B P B AR AR G IR AR AR R o 0 12 B a2 4R AR
FrRERIALE K. QPainter ZEREHAT IR, FAl14: QPainter [ 2 Abdys, H4EAL O
A R BE, RPN bR I e AR e, R4 A P B AR KR .

WH, A ORI R B B, —AS 320*%200 s, MLEFIE
#E—A~ 320%200 A, 40,000 75 Effo XIS, AR ARFRAY) B AL bR JEAH 7]
.

RV ORI A T 2t 5 2 IR a B R /DA B T0 R B DR » i SR FRATT I 4R AR A
BE A M (-50,-50)2(+50,+50) WAETE, (0,0) mrEH e W FXFFRE
painter.setWindow(-50, -50, 100, 100);

(-50,-50)fise T )5t 11, (100, 100) 4 & FTE (¥ 58 Fl iy o 7E% 1, @43 A45(-50,-50)
AT AR )5 01(0,0) 5 (+50,+50) 4124 TH BLARBRIN £1(320,320) . BLH I
RV G

Figure 8.8. Converting logical coordinates into physical coordinates



(-50,-50) {0,0)

(~30, =20} (64, 6O)

b

(+10, +20) (192, 140}

{+50, +50) (320, 200)
window viewport

PUAE AR i W] T SR ARR AR R o 7 L AT DU AR IR, (5 AR A A At e — A R oK
WARBI RS HRPR, A0 ek, BIUIEE. B, R Ea gl iR 45°
3, AT
QMatrix matrix;
matrix.rotate(45.0);
painter.setMatrix(matrix);

painter.drawText(rect, Qt::AlignCenter, tr("Revenue"));

fletty drawText() &2 IZ AR AL B iy {H R B b AT e, SR i MR Af 7 1 R0 11 B0 Il A 5
YRLALRR .

WRPATIRE T 2 AR, FIRBCE MUY o B, LA(10,20) M0 oot ighe
45°, wLIEIE R Eh$(10,20), RJaleks, HHEE R PR 2 ER A7
QMatrix matrix;
matrix.translate(-10.0, -20.0);
matrix.rotate(45.0);
matrix.translate(+10.0, +20.0);
painter.setMatrix(matrix);

painter.drawText(rect, Qt::AlignCenter, tr("Revenue"));

— MR A QPianter 4%k 4L translate(), scale(), rotate()#
shear().
painter.translate(-10.0, -20.0);
painter.rotate(45.0);

painter.translate(+10.0, +20.0);



painter.drawText(rect, Qt::AlignCenter, tr("Revenue"));

2, WRIRATSR 52 R/ MERE, B 240 e fiAr 2] QMatrix t, 7ERT 2 1IN
iy QPainter % & .

AT HAF IR R A bR A e, AR — T 8.9 i OvenTimer #2444 UHS.
OvenTimer LU b5 vk b 83 A RTAL, 7ERE A B R vH I 4 2 I, 3X e I S ARz
RIP Rk g N LT i — 2B, FRE MR AN ZIBEETT AR, B3I e ks, B1E %1%
0 Ifr &, X, OvenTimer k! timeout()f5 5.

Figure 8.9. The OvenTimer widget

k3t oventimer.h, M QWidget 4k, 5 T paintEvent()

mousePressEvent() % .

class OvenTimer : public QWidget
BE{

| Q_OBJECT

| public:

| OvenTimer(QWidget *parent = 0);
| void setDuration(int secs);

| int duration() const;

| void draw(QPainter *painter);

| signals:

| void timeout();

| protected:



| void paintEvent(QPaintEvent *event);

| void mousePressEvent(QMouseEvent *event);
| private:

| QDateTime finishTime;

| QTimer *updateTimer;

| QTimer *finishTimer;

3

JESCAE oventimer. cpp, B EEHREAE S, HEE I BRI

TERE R Hh, AT TP QTimer %1% updateTimer &5 —Fbrh BERTHA4 (1 41
M, finishTimer 7 M # 2]k 0 s & timeOut /55 . finishTimer A #FH%E-—k
timeOut, ALl T setSingleShot(true). il il #s QTimer A O ITEAH N,
HEEAME LS E 8%, fn—A> connect iy FI SR 52 I 45 5 1R T 2%

bR %1 setDuration() W & v i a5 B T B, DARD Ry Bqy . &5 SRR TR) B 2 s i 1) el
QDateTime::currentDateTime() 152D hn_ b FIHA 2], fRAF7E finishTime F1. %
Ja i H update () HBr i vt ] Jal B E0 8 2 il 2 44

finishTime 4254 QDateTime KM, Kb AR & o AL 5 2 i i) HIAAI 8] o AT )75 22
TG — N IEINEE R, 90 2T ] A 27 12 AR T 45 A 1) 4 A A LA o

PR %L duration () eR GR M1 78 5 I 45 2 Fb e R R Ta] . W SR a3, iR
0.,



WHRH P A T8, AT P B0 3 5 T S W — N2 CHRE R %)
PATVE AT 211 %0 B v BT 1 I 0 o AR T U TR e Bl o FREN TR R I AR B
ESRA NN

£ paintEvent() 1, BCEM N GEMAR RS —8, wWE % 115(50,50,100,100), B
£ 1(-50,-50) 2 (50,50) KA TE - gMin() BTk o8 5 2 AN S B 1 B MEL ] draw()
PR 2

Figure 8.10. The OvenTimer widget at three different sizes

o IR

& 45
Ty, 5‘?033
B )

MAEBMNE— T draw()BREL 1 RRATELH A /NE| = TR R O 7B . X
D= =AM brTR AT %0 drawPolygon() 4 il e .

static const int triangle[3][2] = {

{-2,-49 %}, {+2,-493}, {0, -47}
¥
QPen thickPen(palette().foreground(), 1.5);
QPen thinPen(palette().foreground(), 0.5);
QColor niceBlue(150, 150, 200);
painter->setPen(thinPen);
painter->setBrush(palette().foreground());

painter->drawPolygon(QPolygon(3, &triangle[0][0]));



PR VR R 2 A S0 3 FRAT TR DA 32 7 2 B R 0T i e ARARARL, AR 1 Bl AR R AR it
BEIE NP AT AR o
FEZ B AN — AN R B FRA T T B HES AL . WrAZ b mifr 1 (0,0), FREA —
90°.
QConicalGradient coneGradient(0, 0, -90.0);
coneGradient.setColorAt(0.0, Qt::darkGray);
coneGradient.setColorAt(0.2, niceBlue);
coneGradient.setColorAt(0.5, Qt::white);
coneGradient.setColorAt(1.0, Qt::darkGray);
painter->setBrush(coneGradient);
painter->drawEllipse(-46, -46, 92, 92);
el LR ) R TR IS T R AR o RO ARE AR R o 547 T (0,0), kA 20,
QRadialGradient haloGradient(0, 0, 20, 0, 0);
haloGradient.setColorAt(0.0, Qt::lightGray);
haloGradient.setColorAt(0.8, Qt::darkGray);
haloGradient.setColorAt(0.9, Qt::white);
haloGradient.setColorAt(1.0, Qt::black);
painter->setPen(Qt::NoPen);
painter->setBrush(haloGradient);
painter->drawEllipse(-20, -20, 40, 40);
TELHIZI ERS, A ThE A ABFR R o FEIERIAAAR 2R TP, O 201 S AE de L1, 30
7 O ZIFER AL B BIA S TR IS A E . ARBRIER: 5 TRATTZ IR ISR TF-0N, e e
e 01 LRI AR B e A £ L AH () o
QLinearGradient knobGradient(-7, -25, 7, -25);
knobGradient.setColorAt(0.0, Qt::black);
knobGradient.setColorAt(0.2, niceBlue);
knobGradient.setColorAt(0.3, Qt::lightGray);
knobGradient.setColorAt(0.8, Qt::white);

knobGradient.setColorAt(1.0, Qt::black);



painter->rotate(duration() * DegreesPerSecond);
painter->setBrush(knobGradient);
painter->setPen(thinPen);
painter->drawRoundRect(-7, -25, 14, 50, 150, 50);
for (inti = 0; i <= MaxMinutes; ++i) {
if (i%5==0){
painter->setPen(thickPen);
painter->drawlLine(0, -41, 0, -44);
painter->drawText(-15, -41, 30, 25,
Qt::AlignHCenter | Qt::AlignTop,
QString::number(i));
¥ else {
painter->setPen(thinPen);
painter->drawlLine(0, -42, 0, -44);
b
painter->rotate(-DegreesPerMinute);
b
1t for I, AT B AN R A 2 BN Rd S, RER 5 08P —k . 105 (£
ZIEER R 1o ER—IXPEIRGE W, AAARIER: 7°, A4 T 1 08 XFEFHRZHIFRId N, B
REATIE S, drawLine() F1 drawText () A AR E B A AL, (& HIBE 22 HILEAN R R 3 7
AR R for JRFAAT — A/ NI EE, A SR BAT T PAT 58 2 O H Rt B AR W) B I o FRAT T
UG rotate(), TS AAAR AR IR LA — AN EFLRRE, 153 — N 07 A I A AR AR AR AR
BT R B S P AR DU TN RZE o B, AH AR 2R AR B sl R AN HERS o« FRATT AT LA
FOHT U for P3N RE X AN ), FERE— I, ] save() Fil restore () s PR A7 Fl
HOHT NS IR AR AR R o
for (inti = 0; i <= MaxMinutes; ++i) {
painter->save();
painter->rotate(-i * DegreesPerMinute);
if (1% 5==0){

painter->setPen(thickPen);



painter->drawLine(0, -41, 0, -44);
painter->drawText(-15, -41, 30, 25,
Qt::AlignHCenter | Qt::AlignTop,
QString: :number(i));
} else {
painter->setPen(thinPen);
painter->drawLine(0, -42, 0, -44);
¥

painter->restore();

o5 R SEIL T I BT VR R ANHEAT AAAR AR 4, A H] SR R K sin() A cos () v 5% EE £
B AHRR WURARSCA, I T S AR &R
const double DegreesPerMinute = 7.0;
const double DegreesPerSecond = DegreesPerMinute / 60;
const int MaxMinutes = 45;
const int MaxSeconds = MaxMinutes * 60;

const int Updatelnterval = 1;

OvenTimer::OvenTimer(QWidget *parent)

: QWidget(parent)

finishTime = QDateTime::currentDateTime();

updateTimer = new QTimer(this);

connect(updateTimer, SIGNAL(timeout()), this, SLOT(update()));
finishTimer = new QTimer(this);

finishTimer->setSingleShot(true);

connect(finishTimer, SIGNAL(timeout()), this, SIGNAL(timeout()));

connect(finishTimer, SIGNAL(timeout()), updateTimer, SLOT(stop()));
b



void OvenTimer::setDuration(int secs)

{

b

if (secs > MaxSeconds) {
secs = MaxSeconds;
} else if (secs <= 0) {
secs = 0;
b
finishTime = QDateTime::currentDateTime().addSecs(secs);
if (secs > 0) {
updateTimer->start(Updatelnterval * 1000);
finishTimer->start(secs * 1000);
} else {
updateTimer->stop();
finishTimer->stop();

b
update();

int OvenTimer::duration() const

{

¥

int secs = QDateTime::currentDateTime().secsTo(finishTime);
if (secs < 0)
secs = 0;

return secs;

void OvenTimer::mousePressEvent(QMouseEvent *event)

{

QPointF point = event->pos() - rect().center();
double theta = atan2(-point.x(), -point.y()) * 180 / 3.14159265359;
setDuration(duration() + int(theta / DegreesPerSecond));

update();



b

void OvenTimer::paintEvent(QPaintEvent * /* event */)

{
QPainter painter(this);
painter.setRenderHint(QPainter::Antialiasing, true);
int side = gMin(width(), height());
painter.setViewport((width() - side) / 2, (height() - side) / 2,

side, side);

painter.setWindow(-50, -50, 100, 100);
draw(&painter);

b

void OvenTimer::draw(QPainter *painter)

{
static const int triangle[3][2] = {

{-2,-49 }, {+2,-49 }, {0, -47 }

i
QPen thickPen(palette().foreground(), 1.5);
QPen thinPen(palette().foreground(), 0.5);
QColor niceBlue(150, 150, 200);
painter->setPen(thinPen);
painter->setBrush(palette().foreground());
painter->drawPolygon(QPolygon(3, &triangle[0][0]));
QConicalGradient coneGradient(0, 0, -90.0);
coneGradient.setColorAt(0.0, Qt::darkGray);
coneGradient.setColorAt(0.2, niceBlue);
coneGradient.setColorAt(0.5, Qt::white);
coneGradient.setColorAt(1.0, Qt::darkGray);
painter->setBrush(coneGradient);
painter->drawEllipse(-46, -46, 92, 92);
QRadialGradient haloGradient(0, 0, 20, 0, 0);



haloGradient.setColorAt(0.0, Qt::lightGray);
haloGradient.setColorAt(0.8, Qt::darkGray);
haloGradient.setColorAt(0.9, Qt::white);
haloGradient.setColorAt(1.0, Qt::black);
painter->setPen(Qt::NoPen);
painter->setBrush(haloGradient);
painter->drawEllipse(-20, -20, 40, 40);
QLinearGradient knobGradient(-7, -25, 7, -25);
knobGradient.setColorAt(0.0, Qt::black);
knobGradient.setColorAt(0.2, niceBlue);
knobGradient.setColorAt(0.3, Qt::lightGray);
knobGradient.setColorAt(0.8, Qt::white);
knobGradient.setColorAt(1.0, Qt::black);
painter->rotate(duration() * DegreesPerSecond);
painter->setBrush(knobGradient);
painter->setPen(thinPen);
painter->drawRoundRect(-7, -25, 14, 50, 150, 50);
for (inti = 0; i <= MaxMinutes; ++i) {
if (1% 5==0){
painter->setPen(thickPen);
painter->drawlLine(0, -41, 0, -44);
painter->drawText(-15, -41, 30, 25,
Qt::AlignHCenter | Qt::AlignTop,
QString: :number(i));
} else {
painter->setPen(thinPen);
painter->drawlLine(0, -42, 0, -44);
b

painter->rotate(-DegreesPerMinute);



8-3 {1 QImage /T iE%L%H (High-Quality Rendering with QImage)

FEREAT 22 RIS JRATTE8 W ST B R 2 P 18] i o 7E X11 Al MacOsX #4¢ L,
7 QWidget 1 QPixmap 4K ZK BT & A 9G4 K 5%, 76 X11 L, 5 X server il
fEARAD, Qt R Rk i &M A& I IE 2 BIHHE . XA kA L2 Qt 2l 21 &
H 5 22 5 B R

P2 X11 b, JEBRIE A ISR AR bR IX S D e A {E Xserver 1223 T XRender
J&A RES L

£ MacOsX &, & H CHI 2 & 5 BEAE 2 ) 22 Bede A 1 17 A X111 AT Windows AN
ML, R R as R A V2.

HAERPE LEBCR R, AT LU TIFE QImage b, SRS HELTAE NUBI bR 4. AR
QImage Z: K Qt A CHZ K GI%, KL & LHRER 23— S g R o HXA
JriERE AN TAE R H QImage: :Format_RGB32 i #
QImage::Format_ARGB32_Premutiplied 2% QImage X %:.
QImage::Format_ARGB32_Premutiplied f1{£4i[¥) ARGB32 # X (Oxaarrggbb) %
AER 8, ARETA, &, A mEEAtfeLl” 7 alpha MiEE. X4, 0x00 #
OxFF ) RGB Bttt [H74: % 0x00 % alpha @& . 140 50 %% W% i ¢ H ARGB
¥ x ol 0x7FO000FF, £/ Format_ARGB32_Premutiplied &/~ 4
Ox7FO00007F, [F2H, 75% W] 1 Bk (qE ARGB # b &7~ 4 Ox3F008000, 7t
Format_ARGB32_Premutiplied #% X #3% 7< >4 0x3F002000.

DR SR FATAE T B bk A 1) 5 sl — AN A, Ay BAERA XRender §7 £ X11
& LSRR 4R, FEORTE ZEMESE XRender ] paintEvent() BRI Wi R :
void MyWidget: :paintEvent(QPaintEvent *event)

{
QPainter painter(this);
painter.setRenderHint(QPainter::Antialiasing, true);

draw(&painter);


http://blog.csdn.net/iamdbl/archive/2007/07/24/1706366.aspx

TR ES K paintEvent(), {EH T Qt (& MZ 2 18] 5] 4%
void MyWidget: :paintEvent(QPaintEvent *event)
{
QImage image(size(), QImage::Format_ARGB32_Premultiplied);
QPainter imagePainter(&image);
imagePainter.initFrom(this);
imagePainter.setRenderHint(QPainter::Antialiasing, true);
imagePainter.eraseRect(rect());
draw(&imagePainter);
imagePainter.end();
QPainter widgetPainter(this);

widgetPainter.drawlmage(0, 0, image);

e LI AR, A6 T — Format_ARGB32_Premultiplied #%z{/)
Qlamge, A/NHELEMIE, G QPainter 21X/ K% . QPainter::initFrom()
T AR BRI 2, B SRS AT — el doa, QIERIR
QPainter X%, LK ¥ D EI#EL4

AT A REBAEA K & EAFRIRER — RS R, BRI SCFRRAN, PRIk
TR TR

Qt L5 5340 — A A I DI RE L & B SRR . RTINS
M HbREG R ALK . IXMBASC R 2R AR 2, By, @i, BIRE.

By A SR QImage::CompositionMode_SourceOver , B4 2% (IEAE
RIS FE) MBEWSE (CEAAENE ) B, J5H%EK alpha 75 e & iE
RS, B 8.11 o T A RIS 2l 1 12 375 B i P 8 2R

Figure 8.11. QPainter's composition modes



Sourceln SourceQut SourceAtop

o

Destination- Destination- Destination- Destination-
Over In Out Atop

PR %1 QPainter::setCompositionMode() H Kk &4 A, N AR a gt —A4
QImage, & ANIERT— AL T IRV AN

Destination

QImage resultlmage = checkerPatternIlmage;
QPainter painter(&resultimage);
painter.setCompositionMode(QPainter::CompositionMode_ Xor);
painter.drawImage(0, 0, butterflyImage);

—ANTREEREM RS, QImage::CompositionMode_Xor A %t alpha i th [H]
FEIGE . Wi A Bt OXFFFFFFFF [F)'e H R AL, 15 2[R 23 B 5 000000000, ifi
AJ& OXFF000000.

8-4 iTE) (Printing)

7 Qt , FTEILYE QWidget, QPixmap m# QImage 2 KIRAHML, — BB W R

1. G4 B4 QPrinter;

2. PRHFTEIXIEHE, QPrintDialog, fiFH FIEBATEINL, BE B IEAE:

3. fil@—/ QPrinter ) QPainter;

4. Hl QPainter £:|—71;

5. M QPrinter::newPage(), RJ54HI KT,

6. EELEA, 5 HEFTEZENA I

7t Windows #l Mac OS X “F-4, QPrinter fii Fl R4 (4T ENEREN AL . 78 Unix L,
QPrinter ZEBUMATHEIIA AL ST |p 80 lpr (BlFH RIAGTET, TENRR P s AL
QPrinter: :setPrintProgram()) . #i/H QPrinter::setOutputFormat
(QPrinter::PdfFormat)QPrinter 7] LAZE Bl PDF (44

Clear

xor
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Figure 8.12. Printing a QImage

Software Inc.

R =

SPREADSHEET
I.1

W Sof tWware=ine, Com

HAeE AR, 4TE— QImage F-—i4t .
void PrintWindow::printimage(const QImage &image)

{
QPrintDialog printDialog(&printer, this);
if (printDialog.exec()) {



QPainter painter(&printer);

QRect rect = painter.viewport();

QSize size = image.size();

size.scale(rect.size(), Qt::KeepAspectRatio);

painter.setViewport(rect.x(), rect.y(),
size.width(), size.height());

painter.setWindow(image.rect());

painter.drawImage(0, 0, image);

X, RAMEE T AE PrintWindow 254 —4 QPrinter 288U ({1 ik A A5 & printer. 244X
¢ printImage () B3 EIRATH AT LG EE —4 QPrinter, {HZIXAEARREIC ] /T 8kAT
FTENI )

fiJ#t QPrintDialog, M exec() Zaxtik, WM/ &d T OK &M true, HNIR
] false. i exec())5, QPrinter X &uhinl MR 7. (A LIAE R QPrintDialog,
B4 QPrinter 15 b bR AT S it 7] LD

RJE, A0 QPainter, 2% %4 QPrinter. BEE T 114 T Wos B AR, 1L
FIHBIRFEELG], SRJE4E (0, 00 2.

W, QPainter [RIE 11 A ZhHHAT THILAM, FTEHURIBEARG A — B o0 (—3~f
72 3100 A0, fAHRCFRATEMRISRE EH . 76 LI, HATH CRE K
QPainter 1% H.

FE— TP HEATAT EAR AR B, E, AR 22 N IR 3 T3 24T BN 22 000 S I JAT T — IR T B — T,
NG R newPage() 4T E S — Do 3 HLF BHA Y — AN 1) U B2l — DT EN 22D 4
75 Qt AT I Rh 7 1A 31 22 G FT B SCRY -

1. FfiTmr HEEE o HTML A%, {61 QTextDocument fifiidfl ],
QTextDocument & Qt (1% UA G4,

2. FEhHAT I



AT NG NIRRT M, AT Bl AMES TR S S
eI 53— B SRR o B B SCARME At Ny - 440K F3R" 4. Miltonopsis
santanae: A most dangerous orchid species.

R RGO B AW U — NPT # ks, AT LU QStringList &osfirfy
eI . IR A Qt 2 SOR ST EE A THT BN 1) 1
void PrintWindow::printFlowerGuide(const QStringList &entries)

{
QString html;
foreach (QString entry, entries) {
QStringlList fields = entry.split(": ");
QString title = Qt::escape(fields[0]);
QString body = Qt::escape(fields[1]);
htm! += "<table width=\"100%\" border=1 cellspacing=0>\n"
"<tr><td bgcolor=\"lightgray\"> <font size=\"+1\">"
"<b><i>" + title + "</i></b></font>\n<tr><td>" + body
+ "\n</table>\n<br>\n";
b
printHtmI(html);

564 QStringList # 4oy HTML. #—F 464 HTML &k i —47, A
Qt::escapte() Kk =&, >, ‘<SS HAN ) HTML 4% Camp’, ‘&gt’, ‘&lt),
SRJE R printHEmI()FT EPSCA:
void PrintWindow:: printHtmI(const QString &html)

{
QPrintDialog printDialog(&printer, this);
if (printDialog.exec()) {
QPainter painter(&printer);
QTextDocument textDocument;
textDocument.setHtmI(html);

textDocument.print(&printer);



PR %L printHtmI ()5 H QPrintDialog X ifHE, #1547 El—A~ HTML SCRY . iX 28/ hS n]
CAIEFTA Qt MM R 3 4T BT HTML SCRY.

Figure 8.13. Printing a flower guide using QTextdocument
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void PrintWindow::printFlowerGuide(const QStringList &entries)



QPrintDialog printDialog(&printer, this);

if (printDialog.exec()) {

QPainter painter(&printer);
QList<QStringList> pages;
paginate(&painter, &pages, entries);

printPages(&painter, pages);

eI QPainter, WELFHTEINLLLG, 14 k%L paginate ()& A5 LE 1T H 72— L.
PATIXA R 45 245 B —> QStringList 1513, f—A> QStringList 7t — il L iR,
XA GE R AL 8y printPages()HEATHT El .

foltn: FFEATENMAL) e A 6 14 H: A,B,C,D,E,F. H AR B 7 —1l, C,D,E
FTENLESS 00, FAES = J4TE.
void PrintWindow::paginate(QPainter *painter, QList<QStringList> *pages,

const QStringList &entries)

QStringList currentPage;
int pageHeight = painter->window().height() - 2 * LargeGap;
inty =0;
foreach (QString entry, entries) {
int height = entryHeight(painter, entry);
if (y + height > pageHeight && !currentPage.empty()) {
pages->append(currentPage);
currentPage.clear();
y =0;
b
currentPage.append(entry);

y += height + MediumGap;



s
if (lcurrentPage.empty())

pages->append(currentPage);

%L paginate( ) e TR F 4 H 20 0. 4l entryHeight() i E A — N4 H IS
[Fi) BN 25 & [T T i A JEC o (1) LB 25 LargeGap .

i [ T A R 2% H R IZAS 4% H A] RUJBCEE 247 00, liAtax /> 4% H B0 =4 5 00 21 36 HL
HHCHER S, U TORE TSR T, TR — 5.
int PrintWindow::entryHeight(QPainter *painter, const QString &entry)
{

QStringlList fields = entry.split(": ");

QString title = fields[0];

QString body = fields[1];

int textWidth = painter->window().width() - 2 * SmallGap;

int maxHeight = painter->window().height();

painter->setFont(titleFont);

QRect titleRect = painter->boundingRect(0, 0, textWidth, maxHeight,
Qt::TextWordWrap, title);

painter->setFont(bodyFont);

QRect bodyRect = painter->boundingRect(0, 0, textWidth, maxHeight,
Qt::TextWordWrap, body);

return titleRect.height() + bodyRect.height() + 4 * SmallGap;

% entryHeight() #2455 QPainter: :boundingRect() 1545 — 4% H 1 HEE 5,
Kl 8.4 £ T 4 H KA 5 F1 SmallGap it MediumGap HI X:

The enTRyHeight() function uses QPainter::boundingRect() to compute the
vertical space needed by one entry. Figure 8.14 shows the layout of a flower

entry and the meaning of the SmallGap and MediumGap constants.
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Figure 8.14. A flower entry's layout
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void PrintWindow::printPages(QPainter *painter,

const QList<QStringList> &pages)

int firstPage = printer.fromPage() - 1;
if (firstPage >= pages.size())

return;
if (firstPage == -1)

firstPage = 0;

int lastPage = printer.toPage() - 1;

if (lastPage == -1 || lastPage >= pages.size())
lastPage = pages.size() - 1;
int numPages = lastPage - firstPage + 1;
for (inti = 0; i < printer.numCopies(); ++i) {
for (intj = 0; j < numPages; ++j) {
if(i'=01]j'=0)
printer.newPage();
int index;
if (printer.pageOrder() == QPrinter::FirstPageFirst) {

index = firstPage + j;



} else {

index = lastPage - j;

by

printPage(painter, pages[index], index + 1);

%L printPages() KI1EF & 1 H printPage () 4 MW FI4T BN 03T Ep g — T, Jlad
QPrintDialog, JU/" IR EATENZ 4y, BB THTEINGH, sl ZORWFATE. JATHE
FERE P 25 R IR LS 7 5K

HAeHiE i TENYE . QPrinter::fromPage() #1 toPage( )ik [0l J* 3% F& 1 i i v il
WARBA R FE, R 00 FRATTHEAT T 08 1 AR BN AT BT R 512 M O JHIR . 4
B e, WITEN4%, firstPage fil lastPage U5 & Fi 4 (1) T .

SRIG AT BN — 0o R AMZARFR 4 P € BOAT BN 2o X T8 L STHF 22 63 4T EN A T BN
ML, QPrinter::numCopies() R &R F] 1. a1 AT EINLEREI R P AN S 245 4T B,
numCopies()iR [ FE 45 E AT EN G &, AN IR P SEOL2 4T L. (FERX— 15 [0
QImage il v, 4T RjHENL, FANEAHHELZ AT, )

Figure 8.15. Printing a flower guide using QPainter
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void PrintWindow::printPage(QPainter *painter,

const QStringList &entries, int pageNumber)

painter->save();
painter->translate(0, LargeGap);
foreach (QString entry, entries) {
QStringlList fields = entry.split(": ");
QString title = fields[0];
QString body = fields[1];
printBox(painter, title, titleFont, Qt::lightGray);

printBox(painter, body, bodyFont, Qt::white);



painter->translate(0, MediumGap);
b
painter->restore();
painter->setFont(footerFont);
painter->drawText(painter->window(),
Qt::AlignHCenter | Qt::AlignBottom,

QString::number(pageNumber));

PR 2 printPage ()T ER mL i IRE—/N 4 H o B 5EH printBox()FTERFR, 2R )5 H
printBox ()T BN iAo LE4F— 0T uiis 41 BN TR

Figure 8.16. The flower guide's page layout
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void PrintWindow::printBox(QPainter *painter, const QString &str,

const QFont &font, const QBrush &brush)

painter->setFont(font);
int boxWidth = painter->window().width();
int textWidth = boxWidth - 2 * SmallGap;

int maxHeight = painter->window().height();



QRect textRect = painter->boundingRect(SmallGap, SmallGap,
textWidth, maxHeight,
Qt::TextWordWrap, str);

int boxHeight = textRect.height() + 2 * SmallGap;

painter->setPen(QPen(Qt::black, 2, Qt::SolidLine));

painter->setBrush(brush);

painter->drawRect(0, 0, boxWidth, boxHeight);

painter->drawText(textRect, Qt::TextWordWrap, str);

painter->translate(0, boxHeight);

printBox() BG4 il — MEEHE, SRIGERIEHEH L HISCA .

8-5 /il OpenGL %4 (Graphics with OpenGL)
8-5 A OpenGL 4K (Graphics with OpenGL)

OpenGL &% 2D A1 3D #iA fkrifE API. 7F OpenGL &t F, Qt nJLIf#H
QtOpenGL Btz 3D K. ARG DL %K OpenGL. WX OpenGL A T fif,
ATLAMIYE http://www. opengl. org/s

7 Qt W LR 1] OpenGL £ &A% fif f.  JRATIFE 2 A QGLWidget 4k/& A C
P2, Sz B8 i bR 0, 392 3 QtOpenGL A OpenGL % . K QGLWidget M QWidget
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{#H QPainter.
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Figure 8.17. The Tetrahedron application


http://blog.csdn.net/iamdbl/archive/2007/10/08/1816010.aspx
http://www.opengl.org/

ZNENE] Tetrahedron

class Tetrahedron : public QGLWidget

Q_OBIJECT

public:

Tetrahedron(QWidget *parent = 0);

protected:

void initializeGL();

void resizeGL(int width, int height);

void paintGL();

void mousePressEvent(QMouseEvent *event);

void mouseMoveEvent(QMouseEvent *event);



void mouseDoubleClickEvent(QMouseEvent *event);

private:

void draw();

int faceAtPosition(const QPoint &pos);

GLfloat rotationX;

GLfloat rotationY;

GLfloat rotationZ;

QColor faceColors[4];

QPoint lastPos;

+

2k Tetrahedron 4t H QGLWidget, %% initializeGL(), resizeGL() #1 paintGL()
e\ QGLWidget 4k ¥ i sl EUbR =0 I AL BE bR 202 N QWidget gk k.

Tetrahedron::Tetrahedron(QWidget *parent)

: QGLWidget(parent)

setFormat(QGLFormat(QGL::DoubleBuffer | QGL::DepthBuffer));

rotationX = -21.0;
rotationY = -57.0;
rotationZ = 0.0;



faceColors[0] = Qt::red;

faceColors[1] = Qt::green;

faceColors[2] = Qt::blue;

faceColors[3] = Qt::yellow;

ARG R Bh, T QGLWidget: :setFormat() #i:€ OpenGL )57~ 7 . SR G 4]
LR I R R

void Tetrahedron::initializeGL()

qglClearColor(Qt: :black);

glShadeModel(GL_FLAT);

glEnable(GL_DEPTH_TEST);

glEnable(GL_CULL_FACE);

B2 initializeGL()7E paintGL() 2 i H , HIEH —k, X L a] Ll & OpenGL
PUB RN A, € R R HI R B0 A G f A

l

H:r gglClearColor() & QGLWidget [1pf%k, HAhp& 2R /& OpenGL Fr#ERR £, a1
RAERIEYE OpenGL &, nJLLiHH RGBA #% X1 glClearColor() s& £ Zi (0 28 5| i £
glClearIndex().

void Tetrahedron::resizeGL(int width, int height)



glViewport(0, 0, width, height);

glMatrixMode(GL_PROJECTION);

glLoadIdentity();

GLfloat x = GLfloat(width) / height;

glFrustum(-x, x, -1.0, 1.0, 4.0, 15.0);

glMatrixMode(GL_MODELVIEW);

% resizeGL()7E paintGL() Z BT T4 A, ZEAT AT i B K/ N e As, #8451
FHXAS R fEXADREH T LIS E OpenGL ML, PO A AL 590 KN KW E .

void Tetrahedron::paintGL()

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

draw();

PREL paintGLO) AEfF s 20z B M AL, A1 QWidget # £ paintEvent() e %
L, A5 2226 openGL #F, {iH] OpenGL pfi¥i. SiBrt2z il thAAAT pd 2L

draw()sEz8i,

void Tetrahedron::draw()

static const GLfloat P1[3] = { 0.0, -1.0, +2.0 };



static const GLfloat P2[3] = { +1.73205081, -1.0, -1.0 };

static const GLfloat P3[3] = { -1.73205081, -1.0, -1.0 };

static const GLfloat P4[3] = { 0.0, +2.0, 0.0 };

static const GLfloat * const coords[4][3] = {

{P1,P2, P33} {P1,P3,P43} {P1, P4 P23} {P2, P4, P3}

+

glMatrixMode(GL_MODELVIEW);

glLoadIdentity();

glTranslatef(0.0, 0.0, -10.0);

glRotatef(rotationX, 1.0, 0.0, 0.0);

glRotatef(rotationY, 0.0, 1.0, 0.0);

glRotatef(rotationz, 0.0, 0.0, 1.0);

for (inti=0;i<4; ++i) {

glLoadName(i);

glBegin(GL_TRIANGLES);

qglColor(faceColorsl[i]);

for (intj=0;j<3; ++j) {

glVertex3f(coords[i][j][0], coords[i][jl1[1],

coords[i][jI[2]);



glEnd();

e draw() T, BTS2 x, vy, z K2R FT faceColor HEes, 224 T I1XANDY
k. BT glColor(), HAhFTA ek # & OpenGL . FiTnl LIRS OpenGL #
A A H glColor3d()sk# glindex ()t

void Tetrahedron::mousePressEvent(QMouseEvent *event)

lastPos = event->pos();

void Tetrahedron::mouseMoveEvent(QMouseEvent *event)

GLfloat dx = GLfloat(event->x() - lastPos.x()) / width();

GLfloat dy = GLfloat(event->y() - lastPos.y()) / height();

if (event->buttons() & Qt::LeftButton) {

rotationX += 180 * dy;

rotationY += 180 * dx;

updateGL();

} else if (event->buttons() & Qt::RightButton) {

rotationX += 180 * dy;



rotationZ += 180 * dx;

updateGL();

lastPos = event->pos();

PR % mousePressEvent() fl mouseMoveEvent() &%} QWidget K &ES, i H &
T BSOS L B, . s bR 0 BEIHS x SR y BhOT I iRy, A B X
HhFN z Bl

{EEE T rotationX AZH, rotationY A& u# rotationZ A& )5, ] updateGL()
HR L AT

void Tetrahedron::mouseDoubleClickEvent(QMouseEvent *event)

int face = faceAtPosition(event->pos());

if (face I=-1) {

QColor color = QColorDialog::getColor(faceColors[face], this);

if (color.isValid()) {

faceColors[face] = color;

updateGL();



%1% mouseDoubleClickEvent() 5 7 QWidget A4 k%, L P itk
BEE VY I A ) — AN 5 . FAAG R %k faseAtPosition ()75 1 flbs Wt (7 B FT 46 DY 144 1)
AN, WA T 34N, 1§ QColorDialog: :getColor() 3 E]—A™ it #r (1 Eit..
SR )5 i A faceColors 41, ¥ updageGL() T £ hlE1t:.

int Tetrahedron::faceAtPosition(const QPoint &pos)

const int MaxSize = 512;

GLuint buffer[MaxSize];

GLint viewport[4];

glGetintegerv(GL_VIEWPORT, viewport);

glSelectBuffer(MaxSize, buffer);

glRenderMode(GL_SELECT);

glInitNames();

glPushName(0);

gIMatrixMode(GL_PROJECTION);

glPushMatrix();

glLoadIdentity();

gluPickMatrix(GLdouble(pos.x()), GLdouble(viewport[3] - pos.y()),

5.0, 5.0, viewport);

GLfloat x = GLfloat(width()) / height();



glFrustum(-x, x, -1.0, 1.0, 4.0, 15.0);

draw();

gIMatrixMode(GL_PROJECTION);

glPopMatrix();

if (lglRenderMode(GL_RENDER))

return -1;

return buffer[3];

% faceAtPosition() iR [FHE A bR —AN B P AL IRS W1 5B e~ 1 b )i
Ml—1. {1 OpenGL SEIARIS A L5 2% . SEfr b, AT GL_SELECT # X 2l DY i 44,
FIH OpenGL [ siskE Thfe, ARG A331F 5.

N S& main.cpp HSZEACHS

#include <QApplication>

#include <iostream>

#include "tetrahedron.h"

using namespace std;

int main(int argc, char *argv[])

QApplication app(argc, argv);



if (1QGLFormat::hasOpenGL()) {

cerr << "This system has no OpenGL support" << endl;

return 1;

Tetrahedron tetrahedron;

tetrahedron.setWindowTitle(QObject: :tr("Tetrahedron"));

tetrahedron.resize(300, 300);

tetrahedron.show();

return app.exec();

WEARH P IR GEASFS OpenGL, fEFEH G _LATEN— 28 bR SR R H

fE.pro SCfFp,  FF N R P IEFE S QtOpenGL .

QT += opengl|

FIAE, XAYHEAR st e T o WA T W £ 1) QtOpenGL, T UEH
%2 R QGLWidget, QGLFormat, QGLContext fl QGLPixelBuffer.

9-1 *###Ihse (Enabling Drag and Drop)
9-1 T EHIh8e (Enabling Drag and Drop)
AR SFERE -
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http://blog.csdn.net/iamdbl/archive/2007/10/16/1828201.aspx

Drop: i, v& &, f27F, tHHEALT A0S bR Hash 2058 — My & 5 BOT 28 Kl #E, Drag
J5 &i4x Drop 1.
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AFE QAR BRI BoRfE QTextEdit #1F .

T T T R E X
class MainWindow : public QMainWindow
{

Q_OBIJECT
public:

MainWindow();
protected:

void dragEnterEvent(QDragEnterEvent *event);

void dropEvent(QDropEvent *event);
private:

bool readFile(const QString &fileName);

QTextEdit *textEdit;

+

7t MainWindow 2, HFsEHl T QWidget 6% dragEnterEvent() 1
dropEvent(). HTXAMF FEHKERFEM, F% NHR 2 HAb D se A ms 1.

MainWindow::MainWindow()

{
textEdit = new QTextEdit;
setCentralWidget(textEdit);
textEdit->setAcceptDrops(false);

setAcceptDrops(true);



setWindowTitle(tr("Text Editor"));

FERGE R Hh, FATQIE T A QTextEdit #4F, JFRE R izt Bl T,
QTextEdit #5252k H Al N FRE P FE MR U SOAS, 8304 o itike T drop Sff2
TR R QAL RN, WL 2R I QTextEdit #5441 drop, fOUF % 11435 drop Fi4t,
A3 T MainWindow [f drop 1.
void MainWindow::dragEnterEvent(QDragEnterEvent *event)

{
if (event->mimeData()->hasFormat("text/uri-list"))

event->acceptProposedAction();

FEAT I A I P H 8 — A0 % 38— F L, % dragEnterEvent()#ss i 1 o i
FEIXAN AT AL B o 20 I H pR 2 acceptProposeAction(), Ui I EATRVEH] XA X B4T
HERXAESE B T, PR drag. Qt 2 ASSCRIehRIRE SR 1 2 iR 1F 2
e Ak drop i,

FEXLIRATH AV drag — A SCA S, B, FAT & IX AN A dravg 1) MIME
FKA., MIME 23 text/uri-list FHRORAF URL B—MHiuhib g3, wf DUE—ANSCARSC A,
AL AR URL (HTTP sl FTP #%42) Al DO Al i 4R B dihn il ArifEly MIME
M IANA (Internet Assigned Numbers Authority) & X, hi—/NEM4 /7204
o MIME S8BT 7 BT WS AUMFE N DX AN A R B0 28 8L, MIME SRB451156 AT LA ity
i) http://www.iana.org/assignments/media-types/{3%I
void MainWindow::dropEvent(QDropEvent *event)

{
QList<QUrl> urls = event->mimeData()->urls();
if (urls.isEmpty())
return;
QsString fileName = urls.first().toLocalFile();

if (fileName.isEmpty())


http://www.iana.org/assignments/media-types/

return;
if (readFile(fileName))
setWindowTitle(tr("%1 - %2").arg(fileName)

.arg(tr("Drag File")));

M P drop — X% R, k% dropEvent() i< i . QMineData::urls()
42— QUrls FIZ% . 7 — IR B — A0, BRI A SO LV
IR P Hsh T 2 A3 EE 24 URLs, FEfye 2Bl [l
QWidget it#ifit T dragMoveEvent() Al dragLeaveEvent(), (H &5 T k250w F R,
XA R B A TR .

AN T ORVEWIEREEAT drag, B2 drop. AT I 4> QListWidget
TR, XA L2 drag fl drop. JH4E1E A Project Choonser F2/3—AN4144,
U 9.1 fiR:

Figure 9.1. The Project Chooser application
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class ProjectListWidget : public QListWidget
{

Q_OBIJECT

public:

ProjectListWidget(QWidget *parent = 0);



protected:
void mousePressEvent(QMouseEvent *event);
void mouseMoveEvent(QMouseEvent *event);
void dragEnterEvent(QDragEnterEvent *event);
void dragMoveEvent(QDragMoveEvent *event);
void dropEvent(QDropEvent *event);

private:
void startDrag();

QPoint startPos;

+

ProjectListWidget: :ProjectListWidget(QWidget *parent)

: QListWidget(parent)

setAcceptDrops(true);

FERLIE R T, ARSI AEAT SLVF drop.

void ProjectListWidget: :mousePressEvent(QMouseEvent *event)

{
if (event->button() == Qt::LeftButton)

startPos = event->pos();

QListWidget: :mousePressEvent(event);

M S T RSB, BATTHE AR B RAFAE startPos B . AR JE R JEIR
mousePressEvent(), A% bR st FAFIE AL 19 BE IR

void ProjectListWidget: :mouseMoveEvent(QMouseEvent *event)

{
if (event->buttons() & Qt::LeftButton) {



int distance = (event->pos() - startPos).manhattanLength();
if (distance >= QApplication::startDragDistance())
startDrag();
b

QListWidget: :mouseMoveEvent(event);

R R AR 2T R N R B bR, JE ISR N2 A drag.e VS AT RS AL
A EUR B — R AL B IR, i RIX AN EE RS KT QApplication tASE HHE 50
ANERES GEF AN, WHFAT R4 startDrag() FFafaz) . Gl i 2 ) DU 5
DL T8 80 5 1 i iR A

void ProjectListWidget: :startDrag()
{
QListWidgetltem *item = currentltem();
if (item) {
QMimeData *mimeData = new QMimeData;
mimeData->setText(item->text());
QDrag *drag = new QDrag(this);
drag->setMimeData(mimeData);
drag->setPixmap(QPixmap(":/images/person.png"));
if (drag->start(Qt::MoveAction) == Qt::MoveAction)

delete item;

7t startDrag() ', FA1flE—/ QDrag %%, RINMHijHIzIFR
ProjectListWidget. QDrag * % fxff & —/> QMimeData *} 4 i) £dis . 72X Ml -1,
BAEEH QMimeData: isetText() fiff T—/ N XA . QMimeData #2141t T 1R £ it
WA B EHREA Cnlgig, URLs, %4 , X TH QByteArrays &R
MIME &M #n] LLALBE . 4 drag KRS, pR%k QDrag::setPixmap() k& T BB bR 1)
SEa



M QDrag::start()JTiattizh, HEIHIIT4R drop S IBOH THE5h. MBS EC,
% /™Mdrag actions”ffj414 (Qt::CopyAction, Qt::MoveAction, Qt::LinkAction) .
R ME A BATHESN Y drag action”, WK A PATHEBN R EAE, R [F]
Qt::IgnoreAction. HARHAT A action HUu T R4 R VI#RAE, H bR VP HAE
M2 M E N2 T . A start() 5, Qt #ARAESN I &, oA 7 LR MR o
void ProjectListWidget: :dragEnterEvent(QDragEnterEvent *event)
{

ProjectListWidget *source =

gobject_cast<ProjectListWidget *>(event->source());
if (source && source != this) {
event->setDropAction(Qt::MoveAction);

event->accept();

ProjectListWidget AMH R LA™/ drag, i af LUK L A oAl
ProjectListWidget #+1) drag. Wik drag KETER—ANNHFEFH,
QDragEnterEvent: :source()#3 2774 drag #0485 . 0 AL — R, TR )45

F%F. qobject_cast<T>()n] LAfifR#tEzl>k H 5 —> ProjectListWidget ¥, S —1

1IE%, A accept()im4sn Qt #:3z21XA™ action £ 4 — M ahHAE

void ProjectListWidget: :dragMoveEvent(QDragMoveEvent *event)
{
ProjectListWidget *source =
gobject_cast<ProjectListWidget *>(event->source());
if (source && source != this) {
event->setDropAction(Qt::MoveAction);

event->accept();

% dragMoveEvent() fil dragEnterEvent() R AHALL.



void ProjectListWidget::dropEvent(QDropEvent *event)
{
ProjectListWidget *source =
gobject_cast<ProjectListWidget *>(event->source());
if (source && source != this) {
addItem(event->mimeData()->text());
event->setDropAction(Qt::MoveAction);

event->accept();

7t dropEvent(), 1 QMimeData: :text()f32Hash 1) A, I XA SCAG] g —
AN FRIGH . AT 752EHH event->setDropAction(Qt::MoveAction), %k
Qt::MoveAction & HIE A4 AT LU R ik #6280 () 1 H .

FERE P[] 5 LR R AR I, FEF0E — DR A I ROHLS] . (E2 A s A FFEANLE] e n]
PASCBUFE AR AR 30 o R IRATDURARAE ] — M B sh B, A EEE

mousePressEvent()f1 mouseReleaseEvent() st n] L.

9-2 T HEXHERAERIH (Supporting Custom Drag Types)

7 E—T I, BAMEHIZE QMimeData o<1 1) MIME 58, i ]
QMimeData: :setText()JEAT X SCAMFER, A QMimeData::urls() &3 2L E] url
AT . WA TRFE @ Y SCA, HTML SCA, B A, URLs, St 2%, #ar Ll
QMimeData 2&. {H2 WURIRA 200 H g ISR HEATFRH, gt i 208 1) R 1 (9 75 s
1. H QByteArray % 7~ T & £ 4, W H 2% % QMimeData::setData(), # il
QMimeData::data ()75 2% .

2. EX QMimeData 725, B9k % formats() Al retrieveData() &b # H s X%
AR, .

3. WAL AEKSEH, & X QMimeData 128, fEXA 1P RAF
FERRIEHE A


http://blog.csdn.net/iamdbl/archive/2008/02/26/2121265.aspx

B ANTNEATE B4R, FR A Lok i B R A2, AT 5 230 A
FAEAR ) QByteArray, WHRFATA ALK MIME J$2Y e R i W R 5 HEA T AL
B, AT EC B RAE 2 (528 MIME KRB —4p) o LA T M8 =
IR AR (AT T B 1 58 2308 T ok o 35 MR35 = P 7 ok e dll f B S et ik /D 4
i) e

AT — A F Ui iX e 71k, ik QTableWidget #4F 3 FFFEHL.  AEMEHEAT Hih 14k
A Yy . text/plain,text/html, text/csv. 7L R

void MyTableWidget: :mouseMoveEvent (QMouseEvent *event)

{
if (event—>buttons() & Qt::LeftButton) {
int distance = (event—>pos() - startPos).manhattanLength() ;
if (distance >= QApplication::startDragDistance())
startDrag() ;
}
QTableWidget: :mouseMoveEvent (event) ;
}

void MyTableWidget::startDrag()

{
QString plainText = selectionAsPlainText();
if (plainText. isEmpty())

return;

QMimeData *mimeData = new QMimeData;
mimeData—>setText (plainText) ;
mimeData—>setHtml (toHtml (plainText)) ;
mimeData—>setData(”“text/csv”, toCsv(plainText).toUtf8()):
QDrag *drag = new QDrag(this);
drag—>setMimeData(mimeData) ;
if (drag->start (Qt::CopyAction | Qt::MoveAction) == Qt::MoveAction)

deleteSelection();



%%t mouseMoveEvent() i ] startDrag() JFaa it T #E5h . Fedi TR p& %k
setText(), setHtmI() % & MIME 2574 text/plain, text/html ({54, %% setData()
{RAr text/csv KA, setData() LK MIME $dla K4 fR 17— QByteArray
KA e . R selectionAsString ()2l 5 25 PU % Spreadsheet::copy () #H1EL.

QString MyTableWidget::toCsv(const QString &plainText)
{

QString result = plainText;

result. replace ("\\”, "\\\\");

result. replace ("\””, "\\\"");

result. replace ("\t”, “\”, \"7):

result. replace ("\n”, “\"\n\""):

result. prepend ("\””) ;

result. append("\””) ;

return result;
}
QString MyTableWidget::toHtml (const QString &plainText)
{

QString result = Qt::escape(plainText) ;

result. replace ("\t”, "<td>”);

result. replace ("\n”, “"\n<tr><td>”);
result. prepend (“<table>\n<tr><td>”) ;
result. append ("\n<{/table>”);

return result;

B %1 toCsv() A toHtmI()¥f tabs F1 newlines “Z4 44l vesv ¥R 7 45 (g5
SEREE) oE HTML 745, il

Red Green Blue



Cyan Yellow Magenta
4k (CSV) .
”Red”, ”Green”, ”Blue”

“Cyan”, “Yellow”, ”Magenta”

w# (HTML)
{table>
<tr><td>Red<td>Green<td>Blue
<tr><td>Cyan<td>Yellow<td>Magenta
{/table>

i B2 QString::replace(), flidL#/S I RERIH. 2L Qt::escape() H K fiEFE
HTML o (R 715
void MyTableWidget: :dropEvent (QDropEvent *event)
{

if (event—>mimeData () —>hasFormat (“text/csv”)) {

QByteArray csvData = event—>mimeData()—>data(“text/csv”) ;

QString csvlext = QString::fromUtf8(csvData) ;

event—>acceptProposedAction() ;
} else if (event—>mimeData () —>hasFormat (”text/plain”)) {

QString plainText = event—>mimeData()—>text();

event—>acceptProposedAction() ;

BARFATIRAL T =FASH B X, {48 dropEvent() &A1 8252 1 b i i Fifr
W P QTableWidget (1) —ANM K 50— d HTML F458]—A4> HTML 4128, 48
W& b ) B 4o HTML. WUR P #ish— > HTML 3] QTableWidget #4:+, 3RATITA

IR E



LA IM S BLFETE, £ MyTableWidget #i e # i 2 H
setAcceptDrops(true)fil setSelectionMode(ContiguousSelection).
IRAEBATTE B s LIX A 1, Xk, AT QMineData /£ 4225, H] QMineData #1328
SCHL B e, WG T QTableWidgetItem A1 QByteArray ZIu) a4, NIl & 72501
e

class TableMimeData : public QMimeData

{
Q_OBJECT
public:
TableMimeData(const QTableWidget *tableWidget,
const QTableWidgetSelectionRange &range) ;
const QTableWidget *tableWidget () const { return myTableWidget; }
QTableWidgetSelectionRange range() const { return myRange; }
QStringList formats() const;
protected:
QVariant retrieveData(const QString &format,
QVariant: :Type preferredType) const;
private:
static QString toHtml (const QString &plainText) ;
static QString toCsv(const QString &plainText) ;
QString text(int row, int column) const;
QString rangeAsPlainText () const;
const QTableWidget *myTableWidget;
QTableWidgetSelectionRange myRange;
QStringlList myFormats;
b

2, BAMRE T —4 QTableWidgetSelectionRange % % fil—4>
QTableWidget 7%, HIk1FZIFEHAEER . % formats() #1 retriveData() & *}
QMineData s TS . frAais s i b S FAG 22 B YIARE »

TableMimeData: :TableMimeData (const QTableWidget *tableWidget,



const QTableWidgetSelectionRange &range)

myTableWidget = tableWidget;

myRange = range;

myFormats << “text/csv” << “text/html” << “text/plain”;
}

QStringlist TableMimeData::formats() const

{

return myFormats;

P2 formats() IR [Fl—AN BERE SR MIME S8R 5136 . A4 2 10 (¥ I3 ) R 3 e A
SN, R B A UBAE 55— AN R 1 2B SO 2 M AR e — A 28— A
REAZ LG A 2
QVariant TableMimeData: :retrieveData(const QString &format,

QVariant::Type preferredType) const

if (format == “text/plain”) {
return rangeAsPlainText () ;
} else if (format == “text/csv”) {
return toCsv(rangeAsPlainText()) ;
} else if (format == “text/html”) {
return toHtml (rangeAsPlainText());
} else {

return QMimeData::retrieveData(format, preferredType) ;

18—/ MIME 287!, @3 retrieveData() 3630 K BHEE ) —4 QVariant i iz
M. 2% format [IME— & formats()RMFIER 2 —. FAVIFRAMEXFE R, N
FEF AN SIS I KG A MIME 2871, pR%L text(), html OO , urls(), image-Data(),

colorData() #i! data() #is /& th QMimeData $& it



2% preferedType HIsR4 HH—A4~ QVariant RN, X B IR 20X S50
QMimeData 4.,
void MyTableWidget: :dropEvent (QDropEvent *event)
{
const TableMimeData *tableData =
gobject cast<const TableMimeData *> (event—>mimeData()) ;
if (tableData) f{
const QTableWidget *otherTable = tableData—>tableWidget();

QTableWidgetSelectionRange otherRange = tableData—>range () ;

event—>acceptProposedAction() ;
} else if (event—>mimeData () —>hasFormat (”“text/csv”)) {
QByteArray csvData = event—>mimeData()—>data(“text/csv”) ;

QString csvText = QString::fromUtf8(csvData) ;

event—>acceptProposedAction() ;
} else if (event—>mimeData () —>hasFormat (”text/plain”)) {

QString plainText = event—>mimeData()—>text () ;

event—>acceptProposedAction() ;

}

QTableWidget : :mouseMoveEvent (event) ;

Pk % dropEvent() fIA< Y 5 1fi 5 () dropEvent() AL, ZEIXANe%h, FeAlTE e
QMimeData % 4:#:#: & TableMimeData. %1 it qobject_cast<T> ()i [7] T 1E#fix Fr %l
ViR & A AE [/ —AS N I RE R i My TableWidget #5544, Al 1445 QMimeData 1 API
PR BIRA TP sh Bl . WERA SR IEGIROIREE, A% AR HE T 5UAL B

9-3 4 BINEK (Clipboard Handling)


http://blog.csdn.net/iamdbl/archive/2008/03/04/2147564.aspx

R 2 N HIRE 76 ] Qt SR AL A BTG . Bl - QTextEdit R824 T cut O, copy O Ml paste ()
flpR K, RSN BRIt AERE . 2 R LB BRI, HEASAH.

R IRATIEAETT A B 2, W] LU ] BR L QApplication: :clipboard () #4431 Qt fX15Y
WA, %R R P2 — 4> QClipboard RIS G IR o A HIIX AN RET IR A0 DY MiAR ik
1T E VIR, I setText O, setImage(), setPixmap () fEEHES BBINA. W text O,
image (), pixmap ()13 ZIBINGHCL K% . 7E5 4 T ) Spreadsheet FE/yH it —MEH]
B AR 4511 o

XA LN TR R UG, Qt SR AR BT IS BUR AN T o B T SO RS2 (1 Kt
FA DB AR SRR 2 R HE , 1k A CRORE e A N I R PP AT AT L o 3K A ) A
FEARARAL, MR TE R — . ARRE QMimeData, FFTSEHL) LA HE B2

WERBATIFEFH —A QMimeData 2 FFHEM, A XA 72 0] DR AE B Wi 4
A EL setMimeData () 504 5 BN BYIEHR,  pRAEL mimeData () £43 21 BY Wb 40 5080

FE X1 RGE, MW 2 mi ik =B Ubs A o ) B 58 0OnS 1P B0 FRURE G 824 o /E Qe Pl —
AR CIEFET BYMGHT . 0 SRR SRR YA, [ S S R v ) B A
T BAE QClipboard e& % 1l Hh4# /1] QClipboard: :Selection %k, I Ififf A%k
mouseReleaseEvent () fit— AN SCAS SRS (1 BB AR R SR, SR BUBR PRI

void MyTextEditor: :mouseReleaseEvent (QMouseEvent *event)
{
QClipboard *clipboard = QApplication::clipboard():
if (event—>button() == Qt::MidButton
&& clipboard—>supportsSelection()) {
QString text = clipboard—>text(QClipboard::Selection) ;

pasteText (text) ;

16 X11 %, supportsSelection()iR[A] true., fEHAMFE FiR[A] false.



B AR H RO A5 ), QClipboard 4% it QClipboard: : dataChanged () {5,
% 10 %= ¥EEYEK (Item View Classes)

M2 ot MR P A R B, &5, S DEGRET A R EEE. X
WEATREAAEAE AN SCIER, BB AR, AT RER A T4, Qt et B vl s fE
ARBF Ak P S K

£ Qt FIEMRA T, BB S ORAr T — DBl A 2 o 1 AR AR
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Sy B M E s AR 2 SR PR RE . thANBERE — NI 2 AR PR
7~ K

Smalltalk i 5 7EAL FOREAR AR IS ] 17— AN R s 77 2. B A il
(modelviewcontroler, MVC) o f£ MVC J53(rf, BiRY (model) fUSREMHSE, Hiot i 13k
W, A B ARAT o A0 RO S B AN, (PR A AL SR L) AP T 6400 el 8 2 — 5
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Figure 10.1. Qt’ s model/view architecture

( Delegate

Data Source -n—r Model |«

Qt F2AE T —ANRLUMVC (B /HLE (model/view) 3. 76 Qt 1, B (model) FNI
MVC A T —FE . QU AR MVC TP # bl 4% Ccontroller) , {7403
(delegate) o QBRI X BRI 10 Son MG . Qt A FPRLERAE T AN 14K
o XAMRE T RZHNHBEF O T, —BRBMNATEKRZ KT E.


http://blog.csdn.net/iamdbl/archive/2008/04/20/2308626.aspx
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Figure 10.2. One model can serve multiple views
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1 Qt (R RTRAS SR AL S —FE . SEEIR R RS (item) 1, 41 QTableWidget
P ST ZA QTableWidgetIteme (EPH, IXLEISAFH] @ LAORIARY, A WL RENS 12X

LSe35 H

R e 2w, RHIPT A BEER E A E . XPMELLR, BATATEAE A Qt fe it
ALK 2R (QListView, QTableView, QTreeView) 5 —/NEdEAiiILfmscBl, i, %
P —ANEREET, A0 LUE ] QTableView F1 QSqlTableModel frmixX He%i4k .

10-1 fFHAKEMNEERZ (Using the Item View Convenience Classes)

WEAEH Qt $2 AL BRI (EEESS (item view convenience class) Z Vg X —M Y
M2, EEIH BB E EEE. ERDZERRANEH T QTableWidget A

QTableWidgetItem SCHL T R A& I LNRE

FEIX A rh, BATREA GRS AT o 55— 72— B QListWidget,

A A Si4E QTableWidget, 35 =M 3~ BoR 2 — N H B QTreeWidget.
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Figure 10.3. The Flowchart Symbol Picker application
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class FlowChartSymbolPicker : public QDialog
{
Q_OBJECT
public:
FlowChartSymbolPicker (const QMap<int, QString> &symbolMap,
QWidget *parent = 0);
int selectedld() const { return id; }

void done (int result)



IR IS SRR, BALE— QMap<int, Qstring>Z%, XNSEHRAAET —PUiH
M ID. i H R4 selectedId () REMEAFRIEH A ID, Wi P &AEEE, &M ID h—1.

FlowChartSymbolPicker: :FlowChartSymbolPicker (
const QMap<int, QString> &symbolMap, QWidget *parent)

: QDialog(parent)

listWidget = new QListWidget;
listWidget—>setIconSize (QSize (60, 60)) ;
QMapIterator<int, QString> i (symbolMap) ;
while (i.hasNext()) {
i.next();
QListWidgetItem *item = new QListWidgetItem(i.value(),
listWidget) ;
item—>setIcon(iconForSymbol (i. value())) ;

item—>setData(Qt::UserRole, i.key());

PO P B )G — IR FER 1D JEAE R R AR id s #Iis o — 1. AR JE 01—
QListWidget, —AMEHES, FATim e KA 5w rh g mH, &—AmEH—4
QListWidgetItem X G K IR H i —A QlistWidgetItem Prifi 5 — NS HON BRI SCAR,

FH—ASH N QListWidget 1AM 2.

ARG BATBECE TIXAIH AR, WH setData () RO —MRFEST 519 1D fRAETE

QListWidgetItem Ho BA%L iconForSymbol () iR [FIZR/R M AT FESRT 5 1 ElAx. jilinfc. com



QListWidgetItem HIRZ M (role), B MMAE M —A QVariant A FIHHEIEAT L
WORBEE . SeH {62 Qt: :DisplayRole, Qt::EditRole A1Qt::TconRole. JXLEffi{h
MIEUE T LUE setter Al getter PREZRA . Wi (setText (), setlcon()), A HAh—LLf
. AR AT LUMEH Qt: :UserRole s HLIXAME S K S 2 ORI A SR, fEIX A
7, FAIER] Qt: :UserRole fRAFEAE— IR ) 1D,

Fey 3 o K A WG PR P8 20 2 SRS T B ARAZ A, A SR R B LT 1 b

void FlowChartSymbolPicker: :done (int result)
{
id = -1;
if (result == QDialog::Accepted) {
QListWidgetItem *item = listWidget—>currentItem();
if (item)
id = item—>data(Qt::UserRole). toInt () ;

}

QDialog: :done (result) ;

PREL done () J2XT QDialog: :done O S . 7 el 10 UEHE_b A e sl B 444
JE VP IXA R WA P S TR e i, AT data O S RE S ITH I 1D, 0
BEEARMENH BRSCA, nfLUHEE item—>data(Qt: :DisplayRole). toString(),

B # item—>text ) ¥ 7,

AR, QListWidget Jf& HEk . WA G s g X AN U H , AT LA A
QAbstractItemView: :setEditTriggers (). filfy, WH N
QAbstractItemView: : AnyKeyPressed 15 W FH /' il B i w] LAUEAT S D3 b FRATTH T B
PRt — gAY G MBRAZ LD ST E S R RO R, (ERF

LG



PHERAN CAFIE G A —MERER A RUEFE A . JA IR 2B LAEEAT
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Figure 10.4. The Coordinate Setter application
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AT — A7 FF, JAT T ZSGEM AT RIS, B e s EOT iR

CoordinateSetter::CoordinateSetter (QList<QPointF> *coords
QWidget *parent)

: QDialog (parent)

coordinates = coords;
tableWidget = new QTableWidget (0, 2);
tableWidget—>setHorizontalHeaderLabels (
QStringlList () << tr("X”) << tr("Y"));
for (int row = 0; row < coordinates—>count (); ++row) {
QPointF point = coordinates—>at (row) ;

addRow () ;



tableWidget—>item(row, 0)—>setText (QString::number (point.x())):

tableWidget—>item(row, 1)—>setText (QString::number (point.y())):;

QTableWidget FrH4JIE p& 20 I DN WIE AL S UL RIS AT EURN 51140 . QTableWidget
HIEF—AN /& —A~ QTableWidgetTtem SEf], M EAI/K R LM S Wk, 2
setHorizontalHeaderLabels () s B #ltnl, BRAETEM T, QTableWidget HIEE—4T Hr/dl
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EFAEIT, QTableWidget f&n LB T4 . P ol AR AT = — A/ IM& T i)
WS, B bR BN TR 1% F2 B0 B N nT L. T P 3T AT s 4 B
S EH R 6V ) QTableWidgetItems Q1 HRARAS VAT gm’E, ] DL FH eR 5

setEditTriggers(QAbstractltemView:: NoEditTriggers) .

void CoordinateSetter: :addRow()

{
int row = tableWidget—>rowCount () ;
tableWidget—>insertRow (row) ;
QTableWidgetItem *item0 = new QTableWidgetItem;
item0->setTextAlignment (Qt::AlignRight | Qt::AlignVCenter);
tableWidget—>setItem(row, 0, item0) ;
QTableWidgetItem *iteml = new QTableWidgetItem;
iteml->setTextAlignment (Qt::AlignRight | Qt::AlignVCenter):
tableWidget—>setItem(row, 1, iteml);

tableWidget—>setCurrentItem(item0) ;
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QTableWidgetTtem SZ45 .

void CoordinateSetter: :done(int result)
{
if (result == QDialog::Accepted) {

coordinates—>clear () ;

0; row < tableWidget—>rowCount () ; ++row) {

for (int row

double x = tableWidget—>item(row, 0)—>text().toDouble();
double y = tableWidget—>item(row, 1)->text().toDouble();

coordinates—>append (QPointF (x, y)):

}

QDialog: :done (result) ;
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Figure 10.5. The Settings Viewer application
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SettingsViewer: :SettingsViewer (QWidget *parent)

: QDialog (parent)

organization = “Trolltech”;
application = “Designer”;
treeWidget = new QTreeWidget;
treeWidget—>setColumnCount (2) ;
treeWidget—>setHeaderLabels(
QStringlList () << tr("Key”) << tr("Value”));
treeWidget—>header () ->setResizeMode (0, QHeaderView::Stretch);

treeWidget—>header () ->setResizeMode (1, QHeaderView::Stretch) ;

setWindowTitle (tr (“Settings Viewer”)) ;

readSettings () ;
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void SettingsViewer: :readSettings()

{
QSettings settings (organization, application);
treeWidget—>clear () ;
addChildSettings (settings, 0, ””):
treeWidget—>sortByColumn (0) ;
treeWidget—>setFocus () ;
setWindowTitle (tr ("Settings Viewer — %1 by %2”)

.arg(application). arg(organization));

PP BB RAFAE T J2 OR ZR IR S BE  FIO0S I AF 4 1) S oh (windows P& R4
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void SettingsViewer::addChildSettings (QSettings &settings,

QTreeWidgetItem *parent, const QString &group)

QTreeWidgetItem *item;
settings. beginGroup (group) ;
foreach (QString key, settings.childKeys()) {
if (parent) {
item = new QTreeWidgetltem(parent) ;
I else {

item = new QTreeWidgetltem(treeWidget);



}
item—>setText (0, key);
item—>setText (1, settings. value(key).toString()):
}
foreach (QString group, settings.childGroups()) {
if (parent) {
item = new QTreeWidgetItem(parent) ;
} else {
item = new QTreeWidgetItem(treeWidget);
}
item—>setText (0, group);
addChildSettings (settings, item, group);

}

settings. endGroup() ;
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FERIH R A AT H . #54F QTreeWidget 1555 @ PECBE T2 FK, 508
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10-2 fFHEFEES (Using Predefined Models)
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Figure 10.6. The Team Leaders application
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TeamleadersDialog:: TeamLeadersDialog(const QStringList &leaders,
QWidget *parent)

: QDialog(parent)



model = new QStringListModel(this);
model->setStringList(leaders);

listView = new QListView;

listView->setModel(model);
listView->setEditTriggers(QAbstractitemView::AnyKeyPressed

| QAbstractIitemView::DoubleClicked);

B RA 18— QStringListModel, 8% 5 H 4% i ok 752 # leaders 11 R (K # s
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setEditTriggers() foiFH f il ol pife ch i A ol XS . Bl N, QListView %A gnf
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void TeamLeadersDialog::insert()

{

int row = listView->currentindex().row();

model->insertRows(row, 1);

QModelIndex index = model->index(row);

listView->setCurrentIndex(index);

listView->edit(index);
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void TeamLeadersDialog::del()

{



model->removeRows(listView->currentIndex().row(), 1);
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QStringlList TeamLeadersDialog::leaders() const

{

return model->stringList();
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Figure 10.7. The Directory Viewer application

M Directory Viewer |E| E]
Mame Size Type Modified "‘l
= E‘f Intemet Explorer 0 bytes Directary
[ [[fj Connection Wizard [ bytes Directory 45
= E_-';} MU [ bytes Directony
B [ 1409 0 bytes Directory
D mscorier.dll 150 KB dll File 2005-05-23...
[ PLUGINS 0 bytes Directory
[+ SIGHUP [ bytes Directory
HMMAPL.DLL B KB DLL File 2004-08-04...
iedw e 18 KB exe File
|[EXPLORE.EXE 33 KB EXE File
= E‘f Java 0 bytes Directary »
lgreate Direc:tu:ur'_.r...l ’ Bemove ] Guit

VRFERMMIEREL 19587 model 1 view (1A HAD T BRI E .
DirectoryViewer::DirectoryViewer(QWidget *parent)

: QDialog(parent)

model = new QDirModel;



model->setReadOnly(false);

model->setSorting(QDir::DirsFirst | QDir::IgnoreCase | QDir::Name);
treeView = new QTreeView;

treeView->setModel(model);
treeView->header()->setStretchLastSection(true);
treeView->header()->setSortIndicator(0, Qt::AscendingOrder);
treeView->header()->setSortIndicatorShown(true);
treeView->header()->setClickable(true);

QModelIndex index = model->index(QDir::currentPath());
treeView->expand(index);

treeView->scrollTo(index);

treeView->resizeColumnToContents(0);
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void DirectoryViewer::createDirectory()

{
QModellndex index = treeView->currentIndex();
if (lindex.isValid())
return;
QString dirName = QInputDialog::getText(this,
tr("Create Directory"),

tr("Directory name"));



if ('dirName.isEmpty()) {
if ('model->mkdir(index, dirName).isValid())
QMessageBox::information(this, tr("Create Directory"),

tr("Failed to create the directory"));

M riifi CreateDirectory J&, Wi ARRHE, FEXSIRHE AN H 408 AT
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void DirectoryViewer::remove()

{
QModellndex index = treeView->currentIndex();
if (lindex.isValid())
return;
bool ok;
if (model->fileInfo(index).isDir()) {
ok = model->rmdir(index);
} else {
ok = model->remove(index);
¥
if (lok)
QMessageBox::information(this, tr("Remove"),

tr("Failed to remove %1").arg(model->fileName(index)));
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Figure 10.8. The Color Names application
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ColorNamesDialog::ColorNamesDialog(QWidget *parent)

: QDialog(parent)

sourceModel = new QStringListModel(this);
sourceModel->setStringList(QColor::colorNames());
proxyModel = new QSortFilterProxyModel(this);
proxyModel->setSourceModel(sourceModel);
proxyModel->setFilterKeyColumn(0);

listView = new QListView;

listView->setModel(proxyModel);

syntaxComboBox = new QComboBox;
syntaxComboBox->addItem(tr("Regular expression"), QRegExp::RegExp);
syntaxComboBox->addItem(tr("Wildcard"), QRegExp::Wildcard);

syntaxComboBox->addItem(tr("Fixed string"), QRegExp::FixedString);



The QStringListModel is created and populated in the usual way. This is followed
by the construction of the QSortFilterProxyModel. We pass the underlying model
using setSourceModel() and tell the proxy to filter based on column 0 of the
original model. The QComboBox::addItem() function accepts an optional "data"
argument of type QVariant; we use this to store the QRegExp::PatternSyntax
value that corresponds to each item's text.
void ColorNamesDialog::reapplyFilter()
{

QRegExp::PatternSyntax syntax =

QRegExp::PatternSyntax(syntaxComboBox->itemData(
syntaxComboBox->currentIndex()).toInt());
QRegExp regExp(filterLineEdit->text(), Qt::Caselnsensitive, syntax);

proxyModel->setFilterRegExp(regExp);

The reapplyFilter() slot is invoked whenever the user changes the filter string or
the pattern syntax combobox. We create a QRegExp using the text in the line
edit. Then we set its pattern syntax to the one stored in the syntax combobox's
current item's data. When we call setFilterRegExp(), the new filter becomes

active and the view is automatically updated.



