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# make
# make install
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DYLD_LIBRARY_PATH : Qt 2}o]EH.2]o]q

F749 e T3t 2ol s Wk

bash, ksh, zsh TE sh & AE3E A9, SYd Eg 9 ~.profile o
0o SIS Erpebch

QTDIR=< Qt 7} A X ¥ 3>/QtMacEval

QMAKESPEC=macx-g++

PATH=$QTDIR/bin:$PATH
DYLD_LIBRARY_PATH=$DYLD_LIBRARY_PATH:$QTDIR/lib

Export QTDIR PATH DYLD_LIBRARY_PATH QMAKESPEC

Csh oL} tesh & AFEalE 729, X9 gl ~login o the s 78
RS F/hen
setenv QTDIR <Qt 7} A X] ¥ 3L>/QtMacEval

setenv QMAKESPEC macx-g++
setenv PATH $QTDIR/bin:$PATH
setenv DYLD_LIBRARY_PATH $DYLD_LIBRARY_PATH:$QTDIR/lib

2ol BAWFE F7hE F A2 WAR NE@DE 48

$ source .login(5=+= .profile)
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FHRFAZS FA43F A1717] $s A Netlnfo Manager®S 2 3§ A 71

(NetInfo Manager @3 % 314 E A8t A7l W2 UAARE o] Lol A=
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-7 - 9%z (valentis@chollian.net)




Qt Programming
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el > Hob > FE 95 W#HA..
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o f A2 WSl ohel st 2ol sw WAt Byl Bk
# In -s $QTDIR/lib/libqt-mt.dylib.3.0.1 /usr/lib
# In -s $QTDIR/lib/libqui.dylib.1.0.0 /usr/lib®
# In -s $QTDIR/lib/libeditor.dylib.1.0.0 /usr/lib

Qtol] thgt /AR H *qi]HJ‘?aﬂoﬂ thal A A W gkt
2 2 3l Widget, Signals & Slots 7} 7] €} Qt
ol thsi A A Bl

QT 9] Widget’
T T &Y AAME, 23 EN)= A3k Qt & Widget
22 OOP(Object Oriented Programming) & A Y3l A &3} ApLo] 4}

Widget & AF£-219] 3HS A St Ho]=(Visual) 8 2 (Element)©] t}.
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Kol 2=

Qt ol A —Or] | 55 control &} container ¢ o] 2 FTESIR] 3 Y&EO T BT
AHEE 5 gl
AES Tl AFER ZA Y Al AA AT
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T
S QWidget o ABZe 2R /B T2E e 2k

QTimer ______| QWidget |
- - QSpinBox
CLineEdit

Figure 5. QWidget Class +x%

7 = _
$su— U $suroot 3+ F root 2 HAGI Y E Yol Hth

8 obgf o] F/HE Qtdesigner & AHE-317] $lsiA FQshot

o Y =9 (Window) @+ 7HAl (gadget) o] 2t wrol 7t A2 “Y A (widget)”S AL L9 control 7} 2& s dolt}.
GUL ol A Kol AMgA AT o] AE fAloly AHFH ) 2E FA 3= 2+ Element 5 3hvho] f)Alo] T},
Gadget o] YL L2 712 L= widget & on]str}.
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AALZ A4 A= 7HE ATk A A2 ofn| Ao FEHAA B
A7tk oju] fjAle] gl HX;LE top-level #1Aloj2} F-ETH QtolA &

E= $18l0] Top-level #1Alo] & = glow owd A= gl

ojm f1Ae M o] 24§13l $1A]= Layout Manager ©f 2] 3fj A Z}%Ziii
v 2] E o) ojn) YAlo] A HAY BAXNAWIHAAY H AEHoE
Ap4 —‘HX)HE 22 dF= sAAH

QT <] Slots ¢} Signals
GUI 221952 AHgAe] & F(Aciond] Westel $eant g 5u
Ag AT} Wel ofolde SeSW ZEIWe 2] =

o},

Qt ol T5Ee] olME S “Signals/Slots’, AFE 9] oWl EE F}AHE
2 (virtual function) & o] &-3}e] A}&7e] oW ES 2§}

® Signal: A&7 AASIAANAN oW B : BperE FE
g u BAsE AE
® Siot: Signal o] WAL wo] A AL e

Signals ¢} Slots 2] o & o]
+ Signal o] ¥ HES FHYT o 22 7PS FEI= JH

o},

Signal 3 Slot & SR %7] 1A% connect)F5FE A& BFAEA
2 Rl Signal 3} Slot & ¥ 417]7] S8l ME disconnect()F 55 A+ 5
W o

clicked() show()
"?ﬂ, — SIGNAL() SLOT() ———»
: Response

Action
(Events)

QObject::connect(PushButton, SIGNAL( clicked() ), SLOT( show() ) );
Figure 6. Signals & Slots

O g AgaAR o) At B9 e anES] 2Y, ARE ¥, 92 A 2L Ao At
U oAgae) gmst opyd e 2gt ol 940 SANTEA / ek AT 2L A9
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AHE2F7Y A1 Signal 3} Slot & A 93t AFE-317] 93l A= moc(Meta Object
Compiler) 2 73 sl HAxp7) F712 Q8

moc = Signal 3%} Slot ©] U= Fe 2] HAAEE AL o] &)= HH
C++ AL el7t A8 F e 223ds s = A o

AA G b2 Yol dE Tl Rx=E At

3% QT Programming by Example
& ol M= 2203 A FA] Qs Widget 3} Signals/Slots o] thal| A A
1 gkt
ol¥l FelME qt® Atehs 3l ZRANYOR Qe AHER 3l Z2ad
“Hello Qt”E THE 3o Qtdesigner & AF&3alA 7t3l GUI RH50] H AT},

Hello Qt! =2 73 5"
o|¥ Chapter A= 3t Qt L2172l “Hello Qt!"E &8st T2 1P

A4 3k

ofehel ZzaWe e

ol

of Bt O Z Hello QtlS WFE ZZ 10|},

223 E (hello.cpp)

—_

#include {qgapplication.h)
#include {glabel.h)

int main( int argc, char **argv )
{
QApplication app( argc, argv );
QLabel *hello = new QLabel( "{font color=blue)Hello <{i)>Qt!/i>"
"{/font)”, 0 );

O 00 N O U A~ W N

app.setMainWidget( hello );
hello-Yshow();

—
o

return app.exec();

—_
—_

2O F 122 1A AUk
1,2: 22| Ao H Qa3 dtjutd S X 3H(include) A Z T}

29 o A= http:// www.trolltech.com/products/qt/whitepaper/whitepaper-2-1.htmlol| 4] F+& 4 )t}
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gl = Qt Z2 A G 23F= QApplication 2] Class
£°3 = QApplicaionh & B2t EE Qt Z2Z 17

7}
A= REEA] ko] QApplication ©] 7 & ¥ o] of g,
a}

FHA 2o zz a3 W7, 8 229 QLabel)oll A Al&3HA =
QLabel.h & ¥3HA] 7t}
Qt9] 3oL A o2 ALGStA 2 “Alo| F.he LA P2
o7 2@EH

4 : 220 AZPH Q] main &TE F ATt wi/fQAAZ arge, argv”

< Ao

AdE 2 H7le 4&& o
5,120 Fe] AIFC{HT B ()= HEET
6 : QApplication Z& 22| A2=EH 2 app & THETE QApplication 2 2~

N

= QuEzagdd FEAeR 228 ASS AECR Yobd A

g, Z21%9 Jj HLX]—-‘: QApplication Oﬂ el A zpAl g 22 o] gl
= "t} *LE.ILE“ Mite] FEHow o3 FREC] o FY~

o EetEo} g

X Application o] F&4 o= A gs)FoF & display, -geometry, -fg,
-bg o 22 ASS AIdH.

[o

Zeay Avd 24 By FFHA 4L & B8t 9L o)
of Zese] BEF 5T T2 Zrade 54 AFeAy

g F U

7,8 : ‘Hello Qt!"2+3L Label = AJ/J e}
X Window ©| 4] ©o]€ A 3}Ho| Ho]= Component & $]Al°|2ta 3}
M, QA= olald 914lS QWidget ©l 2= ﬁfﬂ%oﬂ*ﬂ & A
EhHY 28 #Fx) wepA fAES o FFE s
7] Wil Ffral A AREE & T
QWidget = At&3ste A5 252 2 $1A(QWidget* parent)
I} Q1 ~EHE o] &(const char* name)<

o]
o2& AHslA gow NULL 2 dFHr),

13

14

main() FFAA AFEHE fANARES T2 IAS
& S0 987 designer & A&y w thS 3 7o
$ designer valentis.ui

o] 714 wf7f el R Z valentis.ui 7} @ol7}A ® T}
intgo g Mo Yt arge = mWANEEF AF(AIINE 27D)E L3k T8 T char*E o2 AAdFo e
argv = WIS E 3T 29 AALE usHse TEEE 227t Adst= Ao 1S galok dt)
& 7] A= argv[0]:= designer ©] 3L argv[1]°] valentis.ui 7} € T}.

Z2I9e 4 BY hml ISR NS AF4T Ak AS T 5 9

o
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R0l 5& AFA AU 0 22 A YAHE AL o
ot 239 ¥ (Top Level) 9=57F Et,

gt hello Label & 5 $1Alo = dgicy,

AN A5 T fA0] gloAH AFoer T2

exec( )= TEIH ALEAIQ} Al 2Hl oME S5 A siH, YA
OWMESS dute AAld dAF
Zzago] 82 W7x YWREHor X2 EWA Fa3 THE

QoA AhgEE 71249 main(H)F5E eV} v kel o9 Fe

Aol =0

A5 8]
geeE o] &34 T ol HudstH "t
$ gcc —c hello.cpp —I$SQTDIR/include
§ gcc —o hello —L$QTDIR/1ib —L/usr/X11R6/1ib —1qt —1X11 —1Xext
hello.o

Mac 0S X oA &=
$ cc —c hello.cpp —IS$QTDIR/include
$§ cc —o hello —LSQTDIR/1ib —lqt-mt hello.o

G
= nellgT=IE
Hello Qt/

Figure 7. Hello Q¢! Al &4 3}
15 gcc Option

1. —c: LA Object }L7}A v 2 3} gt

2. —o: FAFAAA FAF U= )52 E Application & A gt

3. -1 slgatde] sle g s Fol BAg

4 -L:goludes) sl tHEDE e PAd,

5. -l HRGA EFHolok & golE S WA
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Qt 9| A Signal 7} Slot A}-& 3} 7]

o] Chapter | M= 7behd QtZ 219 Atk
o]¥ Chapter | A= Qt 22 T A] WF=A] = Q3 Signals/Slots ] 7)o tf
M AHEEE ST Qtz2 0P F B2 JidelY FoHA 2
H7] whghoh
223 E (Calling it Quits)
1 #include {qgapplication.h)
2 | #include {gpushbutton.h)
3 #include {gfont.h)
4
5 int main( int argc, char **argv )
6 |
7 QApplication a( argc, argv );
8
9 QPushButton quit( "Quit”, 0 );
10 quit.resize( 75, 30 );
11 quit.setFont( QFont( "Times", 18, QFont::Bold ) );
12
13 QObject::connect( &quit, SIGNAL(clicked()), &a, SLOT(quit()) );
14
15 a.setMainWidget( &quit );
16 quit.show();
17 return a.exec();
18 |}

o] zEIaYW | BAQ F2E oA Ay E “Hello Qt!”9} 7t}
aYEE e AT AURES A,
2:9 2}elol A A& 3= QPushButton S $lalA slol Y-S 33 o)
3:11 2} oA A48+ QFont S 9alA] st dS Z§3oh
9 : QPushButton & AF&2}9] ml9-~ JEH(mp$-2 HES FE/FE/=
7Dl wbg-sh= $1Al eIt
2o Yetude £AE “Quit’® 2713k U3 B ES Top Level
e 4Res] AsA 00R 275 shenh.
10, 11: PushButton &] =71} ZE Q] =79} =17, 183 FE o 3|
S R e
13 : PushButton Widget 2] Signal 3} Slot & <1723} t}

16 < o Al Ehttp:/doc.trolltech.com/2.3/(2.htmlo| A] Z-& 4= AT}
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QPushButton o] A& AA &= o232 7o)
QPushButton QButton & = H-E chcked( e AE=d H
* ol o] W dAst= A1E ot
clicked()2t= A1Z1'd 2 QApplication 2] quit( )
QButton g} slot o] F < (connect) ¥ T}
v TELE PhPLR MES T 22
ol vl Ho
QWidget
A4

Figure 8. Quit

F-=-2 QPushButton o] © g} Trolltech o] A A &35t @l 3 & 220 th(A]
Uq)\P 6‘1- aAEu} 0117{6111:]_17)

dHdas B gEies s desd el Ao Atk

Qt o A 2] Slot 3} Signal
Qt ol Al AFE-E 3L 9l Slot ¥} Signal of] thsjA] A4 EEF szl

Windows o] X &] X 2] 12
ol E A7 w2 x=Z 17 W(Event-Driven Programming)©] 23 3l A4 A}
A7 @YY Sant ANEGE FREE 2des
W ETL BANS W Y olwEd N & Zz el A
ok sl ZEE Agels Zolu.
Qura Q) Erol Aol AR Aol ohd AgAel @ F(Eveny
of e S HResponse) S E A AzeES s Aol

OHIEES A7 oWES F3F e EHE H AA]
'53313 v o] 9E92 Hu W AIX] Fo AAAAZIT %
2~ 9] & (dispatching) A]| A A Q= ZZ A]A]

X(Motif)ol) A &) =] 2] u2]
X Server &= ZEto|AEA o|HEE HWOo =X FEo|AdES 413
. A& 7|HE 71E FEAY v E % 47 Ex
(Action)®] A = 7 b | ‘
AuE AR e WatE 227 AR oWES AT
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L 7120 F 33719 oHEE AYUsly Fgo|dER s+ F
2 OMEE AT & Ut WS ATHL Ak
Event dispatching, Action, Callback 2] 27 Event Handler o] &}= mj A Y =
= AT
RE XtE oME F2X5 xFIATh 9
W E F(queue)ZHE T} o
EW 2 Widget o Al O]Hﬂl
Action o] & 5441 TS U@ Aol BAAAS W 52Y I+
= vg s58s AS 2
Callback o] & Widget o| /] &A
A A mo} Shigios

SRA R ol ] QHY A (ype-safety)] ek BE F 4 gich whop
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SISk ol 5t Qtdesigner o 4 ¥ GUIS| et /| EA <) &stelo] $H7
o},

A 239} Y (Addressbook.h)

it

/****************************************************************************

** Form interface generated from reading ui file "Addressbook.ui’
* X

** Created: Wed Jan 23 21:19:01 2002

ok by: The User Interface Compiler (uic)

* ¥

** WARNING! All changes made in this file will be lost!

****************************************************************************/

#ifndef ADDRESSBOOKFORM_H
#define ADDRESSBOOKFORM_H

#include {gvariant.h)
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#include {gwidget.h)
class QVBoxLayout;
class QHBoxLayout;
class QGridLayout;
class QGroupBox;
class QLabel;

class QLineEdit;
class QListView;
class QListViewltem;
class QPushButton;

class AddBookDLG : public QWidget

{
Q_OBJECT

public:
AddBookDLG( QWidget* parent = 0, const char* name = 0, WFlags fl = 0);
~AddBookDLG();

QListView* ListView;
QGroupBox* GroupBox1;
QLabel* TextLabelAddress;
QLabel* TextLabelEtc;
QLineEdit* LineEditPhoneNo;
QLineEdit* LineEditName;
QLabel* TextLabelName;
QLabel* TextLabelPhoneNo;
QLineEdit* LineEditAddress;
QLineEdit* LineEditEtc;
QPushButton* PushButtonDel;
QPushButton* PushButtonSave;
QPushButton* PushButtonHelp;

IS

#endif // ADDRESSBOOKFORM_H

2223 (Addressbook.cpp)

/****************************************************************************

** Form implementation generated from reading ui file "Addressbook.ui’
* ¥

** Created: Wed Jan 23 21:19:19 2002

K by: The User Interface Compiler (uic)

* ¥

** WARNING! All changes made in this file will be lost!

****************************************************************************/

#include "Addressbook.h”

#include {ggroupbox.h)
#include {gheader.h)
#include {qglabel.h)
#include (glineedit.h)
#include (qglistview.h)
#include {gpushbutton.h)
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#include {qglayout.h)
#include {gvariant.h)
#include {qtooltip.h)
#include {(gwhatsthis.h)
#include (gimage.h)
#include {gpixmap.h)

/*

* Constructs a AddBookDLG which is a child of 'parent’, with the

* name ‘'name’ and widget flags set to f’

*/

AddBookDLG::AddBookDLG( QWidget* parent, const char* name, WFlags fl )
. QWidget( parent, name, fl )

if ( 'name)
setName( "AddressBookForm” );
resize( 584, 378 );
setCaption( tr( QString: :fromUtf8( "=Z& va'FEuv" ) ) );

ListView = new QListView( this, “ListView” );
ListView-yaddColumn( tr( QString::fromUtf8( "IN ZTMO" ) ) );
ListView-yaddColumn( tr( QString::fromUtf8( "1 T NIof B alo*” ) ) );
ListView-yaddColumn( tr( QString::fromUtf8( "=& ua" ) ) );
ListView-)addColumn( tr( QString::fromUtf8( "$&N£&1" ) ) );
QListViewltem * item = new QListViewltem( ListView, 0 );
item-)setText( O, tr( "New ltem” ) );

ListView-)setGeometry( QRect( 6, 6, 582, 156 ) );

GroupBox1 = new QGroupBox( this, “GroupBox1”);
GroupBox1-)setGeometry( QRect( 5, 172, 582, 165 ) );
GroupBox1-)setTitle( tr( QString::fromUtf8( " atun W T &E* ) ) );

TextLabelAddress = new QlLabel( GroupBox1, “TextLabelAddress” );
TextLabelAddress-)setGeometry( QRect( 16, 63, 58, 19) );
TextLabelAddress-)setText( tr( QString::fromUtf8( "=& ua" ) ) );
TextLabelAddress-)setAlignment( int( QLabel::AlignCenter ) );

TextLabelEtc = new QLabel( GroupBox1, "TextLabelEtc” );
TextLabelEtc-)setGeometry( QRect( 16, 104, 58, 19) );
TextLabelEtc-)setText( tr( QString::fromUtf8( "8&N£&T” ) ) );
TextLabelEtc-)setAlignment( int( QLabel::AlignCenter ) );

LineEditPhoneNo = new QLineEdit( GroupBox1, “LineEditPhoneNo” );
LineEditPhoneNo-)setGeometry( QRect( 353, 22, 198, 22 ) );

LineEditName = new QLineEdit( GroupBox1, “LineEditName” );
LineEditName-)setGeometry( QRect( 73, 22, 198, 22 ) );

TextLabelName = new QLabel( GroupBox1, “TextLabelName” );
TextLabelName-)setGeometry( QRect( 15, 22, 58, 19) );
TextLabelName-)setText( tr( QString::fromUtf8( "IN ZT™MO" ) ) );
TextLabelName-)setAlignment( int( QLabel::AlignCenter ) );
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TextLabelPhoneNo = new QLabel( GroupBox1, "TextLabelPhoneNo” );
TextLabelPhoneNo-)setGeometry( QRect( 281, 22, 72, 22 ) );
TextLabelPhoneNo-)setText( tr( QString: :fromUtf8( "1 NIof & alo*” ) ) );
TextLabelPhoneNo-)setAlignment( int( QLabel::AlignCenter ) );

LineEditAddress = new QLineEdit( GroupBox1, “LineEditAddress” );
LineEditAddress-)setGeometry( QRect( 73, 63, 364, 22 ) );

LineEditEtc = new QLineEdit( GroupBox1, “LineEditEtc” );
LineEditEtc-)setGeometry( QRect( 73, 102, 365, 46 ) );

PushButtonDel = new QPushButton( this, “"PushButtonDel” );
PushButtonDel-)setGeometry( QRect( 517, 343, 61, 30 ) );
PushButtonDel-)setText( tr( QString::fromUtf8( "IC*1t4" ) ) );

PushButtonSave = new QPushButton( this, “PushButtonSave” );
PushButtonSave-)setGeometry( QRect( 441, 343, 61, 30 ) );
PushButtonSave-)setText( tr( QString::fromUtf8( "1t Am®*" ) ) );

PushButtonHelp = new QPushButton( this, “PushButtonHelp” );
PushButtonHelp-)setGeometry( QRect( 12, 344, 80, 28) );
PushButtonHelp-)setText( tr( QString::fromUtf8( "eNIoA” ) ) );

// tab order
setTabOrder( ListView, LineEditName );
setTabOrder( LineEditName, LineEditPhoneNo );
setTabOrder( LineEditPhoneNo, LineEditAddress );
setTabOrder( LineEditAddress, LineEditEtc );
setTabOrder( LineEditEtc, PushButtonSave );
setTabOrder( PushButtonSave, PushButtonDel );

(

setTabOrder( PushButtonDel, PushButtonHelp );

/*

*/
AddBookDLG::~AddBookDLG()
{

Destroys the object and frees any allocated resources

// no need to delete child widgets, Qt does it all for us

}

o] A progen #} tmake & ©]£3) A project 3} 37} Make 3} LS A A&l H A}

progen o] A& o HA] %

$ prigen —o Addressbook.pro Addressbook.cpp Addressbook.h
progen & —o FAH | H3E ZRAE H§ 2y ZZAE Eorte vy
S vydgstd "ok 189 Addressbook.pro 2= 3t o] A A H T}

x 2 A E v} Y (Addressbook.pro)

TEMPLATE = app

CONFIG = gt warn_on release
HEADERS = Addressbook.h
SOURCES = Addressbook.cpp
INTERFACES =
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tmake Z 2 13 % progen ¥} FIZTIAE -0 A S o] £3]A Makefile & A A
s =g,
$ tmake —o Makefile Addressbook.pro

Makefile 3

HH T R R R
# Makefile for building Addressbook

# Generated by tmake at 21:00, 2002/01/23

# Project: Addressbook

# Template: app

HH T R R

HHH## Compiler, tools and options

CC = gcc

CXX = g++

CFLAGS = -pipe -Wall -W -02 -DNO_DEBUG
CXXFLAGS= -pipe -Wall -W -02 -DNO_DEBUG
INCPATH = -1$(QTDIR)/include

LINK = g++

LFLAGS =

LIBS = $(SUBLIBS) -L$(QTDIR)/lib -L/usr/X11R6/lib -Igt -IXext -IX11 -Im
MOC = $(QTDIR)/bin/moc

uIC = $(QTDIR)/bin/uic

TAR = tar -cf

GZIP = gzip -9f

HHHHHH Files

HEADERS = Addressbook.h

SOURCES = Addressbook.cpp

OBJECTS = Addressbook.o

INTERFACES =

UICDECLS =

UICIMPLS =

SRCMOC = moc_Addressbook.cpp
OBJMOC = moc_Addressbook.o
DIST =

TARGET = Addressbook

INTERFACE DECL PATH = .

HHHH# Implicit rules

.SUFFIXES: .cpp .cxx .cc .C .c

.cpp.o:
$(CXX) -c $(CXXFLAGS) $(INCPATH) -0 $@ %<

.CXX.0:
$(CXX) -c $(CXXFLAGS) $(INCPATH) -0 $@ %<

.CC.0O!:
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$(CXX) -c $(CXXFLAGS) $(INCPATH) -0 $@ %<

$(CXX) -c $(CXXFLAGS) $(INCPATH) -0 $@ %<

$(CC) -c $(CFLAGS) $(INCPATH) -0 $@ ¥

HHH#H#H# Build rules

all: $(TARGET)

$(TARGET): $(UICDECLS) $(OBJECTS) $(OBJMOC)
$(LINK) $(LFLAGS) -0 $(TARGET) $(OBJECTS) $(OBJMOC) $(LIBS)

moc: $(SRCMOC)
tmake: Makefile

Makefile: Addressbook.pro
tmake Addressbook.pro -o Makefile

dist:

$(TAR) Addressbook.tar Addressbook.pro $(SOURCES) $(HEADERS) $(INTERFACES)
$(DIST)

$(GZIP) Addressbook.tar

clean:
-rm -f $(OBJECTS) $(OBJMOC) $(SRCMOC) $(UICIMPLS) $(UICDECLS) $(TARGET)
-rm -f *~ core

HHH#HHH# Sub-libraries

#HH##H## Combined headers

HHHH## Compile

Addressbook.o: Addressbook.cpp \
Addressbook.h

moc_Addressbook.o: moc_Addressbook.cpp \
Addressbook.h

moc_Addressbook.cpp: Addressbook.h
$(MOC) Addressbook.h -0 moc_Addressbook.cpp

o] A Makefile 7}#] £+A] & @1t}
olA HALE MEA AL I
$ make
gt st Hoh FAado] AFetd obF-d WAIX Y FXGY A9d HA
o] TEHIY TAZF YO Y HARAE FEASHY FTHIT
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HodAEY b5 22 mAAE SHEAUY

g++ -o Addressbook Addressbook.o moc_Addressbook.o -L/usr/lib/qgt-
2.3.1/lib -L/usr/X11R6/lib -Igt -1Xext -IX11 -Im
/usr/lib/gcc-lib/i386-redhat-linux/2.96/../../../crt1.0: In function _start”:
/usr/lib/gcc-lib/i386-redhat-linux/2.96/../../../crt1.0(.text+0x 18):
undefined reference to main’

collect2: Id returned 1 exit status

make: *** (Addressbook] 2%/ 1

L7 FER Axnds BHAA o]fE A zbel| Bt

B>

2FEE BA QAT AAFECE main(O)Sr7E A= A &
1214 “undefined reference to main"’gl= o g W A1 A 7}F Y& A o|t}.
oA HEH = =02 AHY ¥ IHYLZ sof st

Qt designer(2.xx A A)7} sl F= A o 71744 o] T

—Oréj main %‘—’F% F7Fell B AF main 72 FEl= o Aol w2 “Hello, Qt!”

Z2IYe AR g gelg F7t

o

=

#include <qapplication.h>

o

29y TR0 Ad 2ol b= dele Frreth

int main(int argc, char** argv)

{
QApplication QApp(arge, argv);
AddBookDLG AddDlg;
QApp.setMainWidget(&AddDlg);
AddDlg.show();
return QApp.exec();

¥

make & A 3te Avdo] ek,
oA ZEIWS A .

ZEIYL AWANE G e HHo] etk
IR P oA g

due Ny RFE A FEo] BT wAch
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X | BEES

I

Mew [tem

— ]

Figure 25. Addressbook Betal

Qt oA 3F AL 3}
2 HA7FA] X window oA &S H7] 984 = HanX = A S w
2 AYPIPAT IS Y=
shZFdo] WE UobA “FF X H. . olgE TS A B £ dArt
AT 2o o] A= [18n©] H 3} &

=2 957 A
QString::fromLocal8Bit(“& & & ¥Yst= +A)
A HH =% A4 249 F Utk

\ #define kor(str) QSting::fromLocal8Bit(str)

= el 4olsl B3 AgesE @

QoA a5 P Asirs sk Aol mlaiA ofzhe] HAaf

7 Fest

S dYWE A BE JYshe PP g

o & E9] QLineEdit* LineEdit 2t A AH 3 =9 FAE JHu=
A 7HA &) HoA}.

AW o2 LineEdit o] 2 43 F A7 S B NULL o] 7
U 87 date g2 So7F A ¥ A7 gu

g 74 dwlel Wel F9L Aok s

LineEdit->text().local8Bit()
2 WEs) Folok e RO aaA Aot

z LineEdit->text().ascii( )
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I8 4 d93 3=
Qt designer || A =
e EW AAFE E 3 °.
2 WHAR e AXFITE E *?—37]' ?:]ﬁd “grre "77)of "¢ A2
T AFE WA EH AT

stdol gZo] AHE oA ™
ListView->addColumn( tr( QString::fromUtf8( "?7J o} ")));
o] ZEONA ()T A ASH TFo] AR HolA Hrh
ListView->addColumn( QString::fromUtf8( "?7J o} "));

F22 ddald wolA selw Lolx AuWe PHe olgaw Wk
ListView->addColumn( QString::fromLocal8Bit( "4 ™" ) );

AXEFEE FASY A AU EH dFo] AdE BY Aot

oAl WhAE HAS s

srmEd] $E7h Aete PESS FAHE Adolth A% WES r2w

7ol 7, Listview ol 4I5S Aelgh ¥ A MES FEu g 5

A= 19 7]%73: 7k Aolth. 8lal 7FEsE About o] =R U R Al

T Aol

/1 Addressbook.h 9ol th& 3 32 A& Class o ofgf F o] ddsiak

public slots:
void pressSave();
void pressDel();
void pressHelp();

Addressbook.h 7} o] Slot < public ¢] FEj = F7}st )
370 ¢] Slot-& 37§29 ¥ E (PushButtonSave, PushButtonDel, PushButtonHelp)
S 913 Slot o]t}

ol A Addressbook.cpp Lol TS F7H8I B AL,

void AddBookDLG: :pressSave ()
{

return;

}

void AddBookDLG: :pressDel ()
{

return;

}

void AddBookDLG: :pressHelp()

Qe n(O)e NSNS a4 AE R A E AW Trolitech £ o) A 8 3234,
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{
}

return;

3Ne g7k F7HE AT

Hopda] B obFd o2zt glo] HudEHe AE & F AUth
ZEIHS AYAAA HES Y ER of"d AA7F dEye7E? ok d
A%E HeuA ket

oAl MES FEH dste A7 e ES 7t e WEs AR
AA ] 4 Save HES SIS W P& Fos A

A MEs FEH 47 1 LineEdit o] Zk= ¢lolA] ListView o] &= F

7hghey.”

4 HES T2 pressSave( )57 FA SIS S BAL
Signal/Slot S A3tz ojw §j}_{|:7]_ oyl B9
J= Aolth vhg-29 ZEd 3

Qo] of ol A connect( )S AFE3 AS L
7l BASRER ey 7S AL A4 AHAdBookDLG::AddBookDLG() 3 <)
o] ofg el F7}skAt.

QObject::connect(PushButtonSave, SIGNAL( clicked() ), SLOT( pressSave() ));

olA o] YHe] "dast Z=EME)S A AlZke|th

LineEdit &] W-E&(EAHE Hol+ HHS text(O)M AEE A&t Hrth
LineEditName->text( )] WS o] £ 3}™H LineEditName ¢ S 7I4 L2 4 At}
71 0= zkol sFFE AFE35L7] 98l A] LineEditName->text().local8Bit()S o] & 38}
W A2E e 9o + A
o]#] ListViewol] M Z-2 & (Item)S F718) H A},

ListView o &L F7}5t7] 9l = QListViewltem = AF&3tT}.
QListViewltem & ListViewol] AM=ZE A= WHOR &S Fristd &

o},

gue Frbshe PHORE B 2 Fh WYel dn
o AL PHS ASVEH ¢S dSHAUM FBS AAsE Py
o FuA PP FBL WA WEI UEe] g Frishs
i}i H 7;1]] QListViewltem* Item = new QlistViewltem( ListView,
NS kor(LineEditName->text().local8Bit() ),
e

kor(LineEditAddress->text().local8Bit() ),
kor(LineEditPhoneNo->text().local8Bit() ),
kor(LineEditEtc->text().local8Bit() ) );

FHA QListViewltem* Item = new QListViewltem( ListView, 0 );
MR Item->setText(0, kor(LineEditName->text().local8Bit() ) );
H Item->setText(1, kor(LineEditAddress->text().local8Bit() ) );
Item->setText(2, kor(LineEditPhoneNo->text().local8Bit() ) );
Item->setText(3, kor(LineEditEtc->text().local8Bit() ) );

FEE /1A WAL Y S st
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29903 U PES I A,

FHAZ Delete HES Y=
AW ES TER ListView o] A ofWl @ E(Item)o] AHHA=AE Lol
T 1 gEs AARH”
A= 2 PXWWE AAHES =S W pressDel()&7F 25 skA 8l 2 A}
Oee Zhels AR o gREel F718hA
H Qobject::connect(PushButtonDel, SIGNAL( clicked() ), SLOT( pressDel() )); H
oAl g WRE 7Y =AMl
] A S /\]_Q_

Listview ol A & x| A& ¥ &5 doler] fsfixe th=9
3t F o} currentltem( ) S AFE3A & A 9] ListView of] o] & %%(Item) o] A

BHEe] deA & Ak
: °] WhthQl delete & Ab-&-3f

ES AAISH7] 918 A= Save o A AFE-3F new €]
o Ho
H delete(ListView->currentltem()); H

nxlero 2 71tdl T wre mEo] | A
T2 HES %3S 9 pressHelp )T FE F5AZ48H A=
connect( )= o] &3H FH )

Qobject::connect(PushButtonHelp, SIGNAL( clicked() ), SLOT( pressHelp() ));

Tegs o' 2oz FASH 371
TFJ o] 7] 4] MessageBox 2t= A& o]&3l] 7HAs TS ThEo] B
5 317l t}h MessageBox = 7+&3 W E0] 3y = AERE Yell= %

(Informatlon), HES] 27 A& AFEAY] 9T
ZH(warning) ©. 2 A€ 4 2l t}.(MessageBox ol &= F7}

== 011;]_)
$EE e 2ewe dehls] siA e

=]
1t -5 o] &3 FMA 2

QMessageBox::information(this, kor("2HEAFH"), kor(" A

\i.) HEHZSE 0IE3 THM ZARILICE

Figure 26. Help

99 TEE ALY ASAE T2 S%0] QMessageBox o T 3
TS SIS L7 A ko0 F S0 Fok.

Header(.h) 3 4 &

#include <gmessagebox.h>
#define kor(str) QString::fromLocal 8Bit(str)

Fo LIPS AAAA BY FEo] F
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2% LineEdit A7} 14
s Holo.

oAl LineEdit o] F#& A-&2.2 A9 &) HA} LineEdit &) W-&< A|-%-7]

)M & clear() WAEE AMEsH A
I 22 FES T

o= o=l

N
(2

He},

%7}

LineEditName—>clear () ;
LineEditAddress—>clear();
LineEditPhoneNo—>clear () ;
LineEditEtc—>clear () ;

olA =z 1ol A H AT,
SA2FES U AN RIS

AA A2vde] Y& g3 2o
A 239} Y (Addressbook.h)

T

A

A3y A 7]

A g

/****************************************************************************

** Form interface generated from reading ui file ’"Addressbook.ui’

% %

Created: Wed Jan 23 21:19:04 2002
by: The User Interface Compiler (uic)

** WARNING! A1l changes made in this file will be lost

****************************************************************************/

#ifndef ADDRESSBOOKFORM_H
#define ADDRESSBOOKFORM_H

#include <qvariant.h>
#include <qwidget.h>
class QVBoxLayout;
class QHBoxLayout;
class QGridLayout;
class QGroupBox;
class QLabel;

class QLineEdit;
class QListView;
class QListViewltem;
class QPushButton;

class AddBookDLG : public QWidget

{
Q OBJECT

public:
AddBookDLG( QWidget* parent = @, const char®™ name
~AddBookDLG() ;

QListView* ListView,
QGroupBox* GroupBoxl;
QLabel* TextLabelAddress;

=0, WFlags f1 =0 );
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QLabel* TextLabelEtc;
QLineEdit* LineEditPhoneNo;
QLineEdit* LineEditName;
QLabel* TextLabelName;
QLabel* TextLabelPhoneNo;
QLineEdit* LineEditAddress;
QLineEdit* LineEditEtc;
QPushButton* PushButtonDel;
QPushButton® PushButtonSave;
QPushButton® PushButtonHelp;

public slots:
void pressSave();
void pressDel();
void pressHelp();
}s
#endif // ADDRESSBOOKFORM H

2223 (Addressbook.cpp)

/****************************************************************************

** Form implementation generated from reading ui file 'Addressbook.ui’
* %k

** Created: Wed Jan 23 21:19:14 2002

o by: The User Interface Compiler (uic)

** WARNING! A1l changes made in this file will be lost

****************************************************************************/

#include "Addressbook.h”

#include <qapplication.h>
#include <qgroupbox.h>
#include <qheader.h>
#include <qlabel.h>
#include <qlineedit.h>
#include <qlistview.h>
#include <qpushbutton.h>
#include <qlayout.h>
#include <qvariant.h>
#include <qtooltip.h>
#include <qwhatsthis.h>
#include <qimage.h>
#include <qpixmap.h>
#include <qmessagebox.h>

#define kor(str) QString::fromLocal8Bit(str)

/*
* Constructs a AddBookDLG which is a child of ’parent’, with the
* name 'name’ and widget flags set to 'f’
*|
AddBookDLG: :AddBookDLG( QWidget™ parent, const char® name, WFlags f1 )
. QWidget ( parent, name, f1 )
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if ( !name )
setName ( "AddressBookForm” );
resize( 584, 378 );
setCaption( QString::fromUtf8( "—"&HME? ) );

ListView = new QListView( this, "ListView” );
ListView—>addColumn( QString::fromUtf8( "?7o} ” ) );
ListView—>addColumn( QString::fromUtf8( ”7__ 777?77 ) );
ListView—>addColumn( QString::fromUtf8( "—&?" ) );
ListView—>addColumn( QString::fromUtf8( "$&__ %87 ) );
QListViewltem* item = new QListViewltem( ListView, 0 );
item—>setText( O, tr( "New Item” ) );

ListView—>setGeometry( QRect( 6, 6, 582, 156 ) );

GroupBox! = new QGroupBox( this, "GroupBoxl” );
GroupBoxl—>setGeometry( QRect( 5, 172, 582, 165 ) );
GroupBoxl->setTitle( QString::fromUtf8( "f&277I%" ) );

TextLabelAddress = new QLabel( GroupBoxl, "TextLabelAddress” );
TextLabelAddress—>setGeometry( QRect( 16, 63, 58, 19 ) );
TextLabelAddress—>setText ( QString::fromUtf8( "—&?” ) );
TextLabelAddress—>setAlignment ( int( QLabel::AlignCenter ) );

TextLabelEtc = new QLabel( GroupBoxl, "TextLabelEtc” );
TextLabelEtc—>setGeometry( QRect( 16, 104, 58, 19 ) );
TextLabelEtc—>setText( QString::fromUtf8( "#&__ %87 ) );
TextLabelEtc—>setAlignment ( int( QLabel::AlignCenter ) );

LineEditPhoneNo = new QLineEdit ( GroupBoxl, "LineEditPhoneNo” );
LineEditPhoneNo—>setGeometry( QRect ( 353, 22, 198, 22 ) );

LineEditName = new QLineEdit( GroupBoxl, "LineEditName” );
LineEditName—>setGeometry( QRect( 73, 22, 198, 22 ) );

TextLabelIName = new QLabel( GroupBoxl, "TextLabelName” );
TextLabelIName—>setGeometry( QRect( 15, 22, 58, 19 ) );
TextLabelName->setText ( QString::fromUtf8( "?7 o} 7 ) );
TextLabelIName—>setAlignment ( int( QLabel::AlignCenter ) );

TextLabelPhoneNo = new QLabel( GroupBoxl, "TextLabelPhoneNo” );
TextLabelPhoneNo—>setGeometry( QRect ( 281, 22, 72, 22 ) );

TextLabelPhoneNo—>setAlignment ( int( QLabel::AlignCenter ) );

LineEditAddress = new QLineEdit ( GroupBoxl, "LineEditAddress” );
LineEditAddress—>setGeometry( QRect( 73, 63, 364, 22 ) );

LineEditEtc = new QLineEdit( GroupBoxl, "LineEditEtc” );
LineEditEtc—>setGeometry( QRect ( 73, 102, 365, 46 ) );

PushButtonDel = new QPushButton( this, "PushButtonDel” );
PushBut tonDel->setGeometry( QRect( S17, 343, 61, 30 ) );
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PushButtonDel->setText( QString::fromUtf8( "?7?” ) );

PushButtonSave = new QPushButton( this, "PushButtonSave” );
PushButtonSave—>setGeometry( QRect( 441, 343, 61, 30 ) );
PushButtonSave—>setText( QString::fromUtf8( "?0A7 ) );

PushButtonHelp = new QPushButton( this, "PushButtonHelp” );
PushBut tonHelp—>setGeometry( QRect( 12, 344, 86, 28 ) );
PushBut tonHelp—>setText( QString::fromUtf8( "?7__ 700 ) );

Il tab order
setTabOrder ( ListView, LineEditName );
setTabOrder ( LineEditName, LineEditPhoneNo );
setTabOrder ( LineEditPhoneNo, LineEditAddress );
setTabOrder ( LineEditAddress, LineEditEtc );
setTabOrder ( LineEditEtc, PushButtonSave );
setTabOrder ( PushButtonSave, PushButtonDel );

(

setTabOrder ( PushButtonDel, PushButtonHelp );

QO0bject::connect (PushButtonSave, SIGNAL( clicked() ), SLOT( pressSave() ));
QObject::connect (PushButtonDel, SIGNAL( clicked() ), SLOT( pressDel() ));
QO0bject::connect (PushButtonHelp, SIGNAL( clicked() ), SLOT( pressHelp() ));

H
/ *
* Destroys the object and frees any allocated resources
%
/
AddBookDLG: :~AddBookDLG ()
{
/'l no need to delete child widgets, Qt does it all for us
H
void AddBookDLG: :pressSave ()
{
QListViewltem* Item = new QListViewltem( ListView,
kor (LineEditName->text().local8Bit() ),
kor (LineEditAddress—>text().local8Bit() ),
kor (LineEditPhoneNo—>text () .local8Bit() ),
kor (LineEditEtc—>text () .local8Bit() ) );
LineEditName->clear () ;
LineEditAddress—>clear();
LineEditPhoneNo—>clear () ;
LineEditEtc—>clear();
return;
}
void AddBookDLG: :pressDel ()
{

delete(ListView—>currentltem());

LineEditName->clear () ;
LineEditAddress—>clear();
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LineEditPhoneNo—>clear () ;

return;
}
void AddBookDLG: :pressHelp()
{

QMessageBox::information(this, kor ("TFEALIR”), kor "HAZFHI R E o] &3] T4
A AU S.”));

return;

}

int main(int argc, char** argv)

{
QApplication QApp(argc, argv);
AddBookDLG AddDlg;
QApp.setMainWidget (&AddD1g) ;
AddDlg. show() ;
return QApp.exec();

}

4% Linux 9] X ¢ HEjrTo] T2 787

oF Ao A= QtE 7FA 2L ZE Application 2 7 e H gkT).
ol FolM = ElmolAM e HEmYo &R0 thef A LopR Y 7hekgh
28 sl AL

[

Linux £ Multimedia 37
® A}-¥-IZ(Sound)
Z|RA O 2 gFo e AGAHAA AE EgtolHE A Y
ot A RE Ao A EE Al 7MEY = H 5
ot A7 sHLE AR wFol tE AL EolHE
o] EAlsta ot AlE EgolWE FREHH A o ol
37HAE 28 7 Utk

—

Linux Kernel 3} $H7A] vl 2 ¥ A (OSS/Free)
AL =2elH 0SS
FEZ WEE = ALSA

fF b Sl

A9 FF ol = OSS/Free &+ % E 29" 4Front

Technologies A}l A OSS 7H WS 3137 9= Hanu Savolainen #| 7}
TS Mo A= OSS oA F ZgtolHE 7] H-3to

ol g AHSEEE B4 el sleh

W

X
e
lZM
Ho
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OSS(Open Sound System)
u] =+ 9] 4Front Technologes 2+ 3] A7} 7] &le] vl ESIT A=
ASE SetolME AREA AET F e A FAEol 9
o edel AdelN EEOE AUSE A R AU
W AYE WER HAE Felk 0SS SelolWE WESE
Shith. Aol AY BF SeolMAME B AREAE
AR E 0SS =gtolHE HEste A-F7F AoARAR 0
3 7ls= ToESE AFol AMEHY AUTh
OSS =ztolvi= Ad &+ =tolH 9l 38/4do] o] 7d &
ol E ARt AR o ZEAYHAES 0SS EgtolH o
M A5 o A7 Heol Uk
A AP s A, w2 s 7]A] AA 7F Linux 4 8 21 (ELF
EI)E Hol dojA olE HH Hste] stALe FA W=
W H

ALSA(Advanced Linux Sound Architecture)®
Jaroslav Kysela(M| & AF)7F Wl 22 0 E2A &F312 A
+ ALSA Project 9| A A 2}, vl £33 Q&= AF Linux £ A&
Tefoljolth FP-E1 0SS ¢ g2 GPL o o3k Ajuj 27} 74
skt
Ad 7 Seholw} 0SS Sehelmste] EaAA o] 9ol o] E
celolngow A w1 fjREo] ALSA Eato]ud
A IWE A ik
AaE HAol F FFSAR thE A= Zako|¥of vis)
T AdH s BHAFT JerE 9o
A A3 0.5.xx/ 70 0.9.xx HE})

® 3} (Video)

gm0 A Adsts SN FRAEEE TV FA7ME
Capture X5 183 USB 3t CAM 2 & Y& & gt
Video4Linux

® Kermel oA A YP3l= 7E BE

® TV FAVEE Adstr] Al 3

o

=
=

Video4Linux2
Video4Linux 1.0 Version ©| TV FA7IEE Q] S733 7]
Fo 34 Cam o= 2x] 9k7] wf o] USB Web Cam & 9]
A T3

o vl F/EL 7% A

o

Linux £ Sound Tester
o] Chapter | A= | F oA 7]|E 2072 AL 5= OSS(Open Sound
Systerm) API(Application Programming Interface)*S o] &3}o] 2 A 7FC & A}
FE9 dE Y S TA T F e Z2IO9E AT Aol

2 ALSA Cgol = UZEANH A S FH3 FEHDAA AFEEIIES BE S 3ol 0Mute)l AFEjol )Tt
% 91o] APIo] #3F %2 4Front Technologics & AFo] Eo] A T8 4 9lth.
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712241 e FA 2 Qtdesigner & AFEE AolA AL YEH S
AalXeE d8S AEsy TS AIREE 282

thread & A}-& 3t}

Thread &= Qt o 4] A ¥ 3}+= Thread Y} pthread & Al&3] =
Z2I9E S O A A7 AEiA QoA A FEl
&3t=5 st

CEEIEY

7oA vl & Qtdesigner & ©]&a A ok Fol A3

71 E A<l Class ¥ 3} Type & o3 2o

Name Type Text
SoundPlayer QWidget
PlayLabel Qlabel OFF
RecLabel Qlabel OFF
StartButton QpushButton Start
CloseButton QpushButton Close

1Y o)A Object Hierarchy & B & & 9t}

(it Designer by Trolliech -BIX

Eile Edit Tools Layout Preview Window Help

N |0 o4 B @[]4m 5 2 [m|
EIEEREEEREE =4 EB=O|AER=mFE |

Property Editor { SoundPlayer) =l Object Hierarchy ==l
Froperty | Walue ame

name |SoundPlayer :

enabled True

.............. A PlayLabel  |GlLakel
sizePolicy Freferred/Freferred CloseBution |@PushBution
B minimumsize |[0,0]
maximumsize |[ 32767, 32767 | Reclanel GLanel
sizelncrement |[ 0, 0]

..@Starﬂauﬁon GPushButtan

baseSize [0,0] B
palstte [
font hyroundgothic-12
cursor Arrow
caption Sound Player
ican
- Changed | Filename
iconText

SoundTester.ui
mouseTracki. |False SoundTester.ui

focusPalicy  [MoFocus
acceptDrops |False
autohask False

hackground... |WidgetOrigin
toalTip
whatsThis

Ready

Figure 27. SoundTester Ul

http://www.opensound.com/pguide/index.html
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71249l Form ¢ 982 thg3} geolshd Hrh

& Form settings ERRES
— Settings — Includes
Class Mame: |SDundF’Iayer Include-File | Access
Comment: HAZLE MEEIEE HAESE
<| Mew Include | |
Authar: |J\1§E (valentis@chollian.net) I I J
— Pixmap — Forwards
* Save Inline Forward Declarationl
" Use Eunction
Mew Fanvard | |

Help DK Cancel |

4

S S o ol M ST uie E o &3] A
S e 333 #3)

287 UA uic 8 o] &34 BE FEd BrAR ¥ gge] AEE
2719,

2239} Y (SoundTester.h)

/****************************************************************************

** Form interface generated from reading ui file ’SoundTester.ui’

* %k

** Created: Fri Nov 9 16:38:36 2001

o by: The User Interface Compiler (uic)
* %k

** WARNING! A1l changes made in this file will be lost
****************************************************************************/
#ifndef SOUNDPLAYER H

#define SOUNDPLAYER H

#include <qvariant.h>
#include <qwidget.h>
#include <qtimer.h>

class QVBoxLayout;
class QHBoxLayout;
class QGridLayout;
class QLabel;

class QPushButton;

class SoundPlayer : public QWidget
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Q_OBJECT

public:
SoundPlayer ( QWidget* parent = 0, const char® name = 0, WFlags f1 =0 );
~SoundPlayer () ;

QLabel* RecLabel;
QLabel* PlayLabel;
QPushButton® StartButton;
QPushButton® CloseButton;

QTimer* PlayTimer;
QTimer* RecordTimer;

int fd;
int caps;

unsigned char* Buf;
int count;
bool mode;

public slots:
virtual int Init();
virtual int Record();
virtual int Play()

)

s

#endif / SOUNDPLAYER_H

2223 (SoundTester.cpp)

/****************************************************************************

** Form implementation generated from reading ui file ’SoundTester.ui’

** Created: Fri Nov 9 16:38:48 2001
o by: The User Interface Compiler (uic)

% %

** WARNING! A1l changes made in this file will be lost
****************************************************************************/
#include <stdio.h>

#include <fcentl.h>

#include <unistd.h>

#include <sys/ioctl.h>

#include <sys/stat.h>

#include <sys/soundcard.h>

#include <sys/types.h>

#include <stdlib.h>

#include ”SoundTester.h”

#include <qapplication.h>
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#include <qlabel.h>

#include <qpushbutton.h>

#include <qlayout.h>

#include <qvariant.h>

#include <qtooltip.h>

#include <qwhatsthis.h>

/ *
* Constructs a SoundPlayer which is a child of ’parent’, with the
%
*|

SoundPlayer::SoundPlayer ( QWidget* parent, const char® name, WFlags f1 )

. QWidget( parent, name, fI )

name ’'name’ and widget flags set to 'f’

{
if ( !name )
setName ( "SoundPlayer” );
resize( 207, 108 );
setCaption( tr( "Sound Player” ) );

PlayLabel = new QLabel( this, "PlayLabel” );
PlayLabel->setGeometry( QRect( 112, 15, 82, 29 ) );
PlayLabel->setText( tr( "OFF” ) );
PlayLabel->setAlignment ( int( QLabel::AlignCenter ) );

CloseButton = new QPushButton( this, "CloseButton” );
CloseButton—>setGeometry( QRect( 113, 65, 80, 28 ) );
CloseButton—>setText( tr( "Close” ) );

RecLabel = new QLabel( this, "RecLabel” );
RecLabel->setGeometry( QRect( 8, 15, 82, 29 ) );
RecLabel->setText ( tr( "OFF” ) );
RecLabel->setAlignment ( int( QLabel::AlignCenter ) );

StartButton = new QPushButton( this, "StartButton” );
StartButton—>setGeometry( QRect( 9, 65, 86, 28 ) );
StartButton—>setText( tr( "Start” ) );

if( (fd = open(”/dev/dsp”, O _RDWR, 0)) == -1)
{

perror ("0SS: error opening Device\n”);
return;

}

QObject::connect( StartButton, SIGNAL( clicked() ), SLOT( Init() ) );
QO0bject::connect( CloseButton, SIGNAL( clicked() ), this, SLOT( close() ) );

LEEIETEEIETL il Initialize Here !
Buf = (unsigned char*)malloc(sizeof (unsigned char *) * 128 );
count = 512,

/ *
* Destroys the object and frees any allocated resources
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*]
SoundPlayer::~SoundPlayer ()
{
/'l no need to delete child widgets, Qt does it all for us
if (Buf) free(Buf);

close(fd);

return;

}

int SoundPlayer::Init()
{

int format, rate, stereo;

if(ioct1(fd, SNDCTL_DSP_SETDUPLEX, ) == -1)
{

perror ("SOUND_PCM_SETDUPLEX”) ;

return -1;

}

format = AFMT_S16_LE;
if(ioct1(fd, SNDCTL_DSP_SETFMT, &format) == -1)
{

perror ("SOUND_PCM_SETFMT”) ;

return -1;

s

stereo = 2;
if(ioct1(fd, SNDCTL_DSP_CHANNELS, &stereo) == -1)
{

perror ("SOUND_PCM_CHANNELS”) ;

return -1;

s

rate = 8000,
if(ioct1(fd, SNDCTL _DSP_SPEED, &rate) == -1)
{

perror ("SOUND_PCM_SPEED”) ;

return -1;

s

RecordTimer = new QTimer(this);
RecordTimer->start(0);
QObject::connect (RecordTimer, SIGNAL(timeout()), SLOT(Record()));

PlayTimer = new QTimer(this);
PlayTimer—>start (0);
QObject::connect (PlayTimer, SIGNAL(timeout()), SLOT(Play()));

return 0;
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int SoundPlayer::Record()
{

int status;

mode = FALSE;
if((status

{

read(fd, Buf, count)) -1)

perror ("SOUND_READ ERROR”);
return FALSE;

}
mode = TRUE;

if (Buf)

RecLabel->setText ( "ON” );
else

RecLabel->setText ( "OFF” );

return status;

}

int SoundPlayer::Play()
{

int status;
if(!mode) return -1;

if (Buf)
{
PlayLabel->setText( "ON” );
} else {
PlayLabel->setText( "OFF” );
return -1;

}

if ((status = write(fd, Buf, count))
{

== -1)

perror ("SOUND write ERROR”);
return FALSE;

}

return status;

}

int main( int argc, char **

{

argy )

QApplication a( argc, argv );
SoundPlayer* SoundTester = new SoundPlayer;

a.setMainWidget ( SoundTester );
SoundTester—>show() ;
int result = a.exec();
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}

return result;

AHLE =2

g E2o A AT Za JH Y A AT FE API S o] L3 A
g

¢ 52 AFS-E o) 4 Digital Audio(“/dev/dsp™), mixer(‘/dev/mixer”), MIDI, raw
Music 18] 3L synthesizer ¢} 72 A X E& AFE3SHT}.

71EAH 07 AL %= Device A& vt Zroh

® /dev/dsp(Digital voice device)
olAR AFEEE H&ota ANAZ ALEES 987 AAA
A

® /dev/mixer(mixer)
AeE BES 2AT W ALHW wloae g Wy Aol
4,Line 94¥,CD Y&€)S vE 5 Uoh

® /dev/sequencer(Synthesizer)
AbFER SFE s AREET PE F
U 7l ae)E FAAA MEE LdYE e

® /dev/music
Z|EH o EE “/devidsp?ot ZTh 919 Apol= dAFFEHOE
“/dev/dsp”7} 8bit unsigned 21 & (Linear) Encoding & A}-£ 3} 1t
“/dev/music”+= mu-law Encoding & A}-&3ht}.

® /dev/midi
MIDI QlEj# o] ~E o] £3]A MIDI % x| &(Keyboards, synthersizers,
stage props)= A ZAst=d A&E Tt

$2E o714 Mevidsp & 018514 AFEEE QI wold EEalE
Application < 2} kot

OSS API Basic

OSS API 52 <soundcard.h>2}+= 3| E ot d o] A olx o] At
99 g U2 BE “usr/include/sys”e] 9 X33 Q)T
OSS ol A &A19] e AAY Holl+ W ioctlOFTE o] &3t

2 e “devidsp”E )&l Z2I ¥ Ze)BZ “/dev/mixer’t} 7]E}
o2 FA= 7N oA ded 919 GAS2 OSSAPL £A & =
shet.

Audio Programming

gAlg 2t 2 (Digital Audio)s= HFE LHEZE A E BdsE <ubgQl
W o) o,
ore mEIgme AuKo fed 2 WPo s Foh
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Y2 AXE open()3tr}.
374S A s
A=Y S Y vEIMHIHE DA}

Read/Write 2+
Argol £ 29 AXAE close( )3t

A

A “devidsp™E Mg 7] FSME open()7S o gSA AN Dofol

Skt
AL EA X ¥ 7] (Opening the Sound Device)
open( )& AFE wf flag ©] 32 O_RDONLY,O_WRONLY 123

O_RDWR A £7E A& 4 9ot
® ORDONLY: AJ£E FA(HE mlo] HRHE 4P we o 2}

230,
® O_WRONLY: At#E ZAA(HF 2¥7)E AleEE S8 o A}
23t}
® ORDWR: AHSE ZA%)4 AeEE 43 242 SAd 2
A
if( (fd = open(”/dev/dsp”, O_RDWR, 0)) == -1)

{

perror("OSS: error opening Device\n”);

return;

AHEE AAE LGS S 9g A% -1 g wRd v nE 2oy
AN AHSE AN ALEHT Je A5 “EBUSY'HI o Hgte AP

o] 7]EZA el A g o]
HQl A 7HA

Y

ALE AR E open @ Fol = ALSE Q2] A
QST ASE Lol G HAL The /)8
Parameter 7} <) st}

1. Sample format(number of bits)
2. Channel ¢] S~(mono &=+ stereo)

3. Sampling rate(speed)
ATiE slok dek okelsl 44 flo) HART WAt

CEIE R
MAo] B ghth

z open( ), close( ), read( ), write( )oll el A EZ2+= B E2 Linux System ZZ JefWo] #HAHE S AR FH3HE
NN H S F Stevens 2] “Advanced Programming in the UNIX Environmnet”& 3% 3ht}.
% %)% 2204 Full Duplex(EA19] 9Z o] 7h5)2 A Asts X9 AS-ouh ALE7bssho)

Aw AA mERadY Auw el A ALE BA7 LS WA (L= AAE Ag s 2
49 F2A W) BEaGe FAS UFE A B0 HAH AT SALE oA & & T 54

o] W Yom =2 e =23 AAsE Ao =t}

A —— 1l oo
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o ¥ XA 37 (Selecting Audio Format)

Sample format & & o] F3FS v X = F 23 ¥ (parameter)©] T}
Sample format ol = o] 2 7}A] 7} YA 2] o 7|4 AFMT_S16_LE & A}
L3170t} AFMT_S16_LE = Signed 16Bit Little Endian & %:3lt}. o] ¥ &
AREA QI PC & AFREFIEN A ARG E I

MEETIES AFE7] A s sbellA A doctd()ol w7 =
SNDCTL_DSP_SETFMT & A}4-3ht.

format = AFMT S16 LE;
if ioctl(fd, SNDCTL DSP SETFMT, &format) == -1)
{

perror("SOUND PCM SETFMT"):

return -1;

b

2Md e 4 A 37 (Selecting the Number of Channels)

A AFEEE RS 20 AXE2 Stereo REE A Q) 7|23
o7 HAAEE TEE= Mono ©]thioctl( )o] SNDCTL_DSP_CHANNELS &
AHEEI A A2 FE AEE o+ T

Mono ¢ 739 7ko] 1 9] Stereo +— 2 ©|T}.

stereo = 2; /* 1=mono, 2=stereo */
if ioctl(fd, SNDCTL _DSP_CHANNELS, &stereo) == -1)
{

perror("SOUND PCM CHANNELS");

return -1;

b

Sampling Rate A4 3} 7](Selecting Sampling Rate)

Sampling Rate & 4@ 2] AL AA s+ 1gkr] g o]t} OSS API &= 1Hz ol A
2GHz ¢] 19 < A3t} 7122 A5 E= Sampling rate = 8kHz ©|
o As7(EF) A 71EA = Abgshe Zlo] 8kHz o]t} CD 9] 7%
44.1kHz, DVD ¢ 7% 96kHz & 3FS 71A 2 th

FEe =4S ol&dA S5/ & AolERE 8kHz & o] &3t
E o] BE2 AMEA viEUl 2 olF-H vy A gl

ioctl()ol SNDCTL_DSP_SPEED £ ©]£ 3} Sampling Rate & A& 4 3]
o}

il

Rate = 8000;
if ioctl(fd, SNDCTL_DSP _SPEED, &rate) == -1)
{

perror("SOUND PCM SPEED");

return -1;
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Full Duplex A 74 3} 7]

@2 Zx] = o] half duplex ©] t}. Half duplex ¢] 7%~ Recording ©] 1} Playing
o] FAldl HA Ferh 2F g W kA dE & F Ak

22 gFAde] AYHE 4% Recoding 7 Playing & 747t T 198
ol w8l 4w wrh

T el Full Duplex & A ¥st7] Al ALRE ZAE AA 67
Skx] 4] Full Duplex & A&l oF 3t}
AL o= 7ol st "o

if (ioctl(fd, SNDCTL_DSP_SETDUPLEX, 0) == -1)

{

perror("SOUND PCM SETDUPLEX");

return - 1;
}
ASE AEY
QuAoF PEroNE FXNE Hde] AP R AgHTh
AEEE YY) M e dde v A VAR read()E AHE
3o}
if ((status = read(fd, Buf, count)) == -1)

{
perror("SOUND READ ERROR");

return FALSE;
i

AR R AFSEE 2837 9 E write()E AL}
if ((status = write(fd, Buf, count)) == -1)

{

perror("SOUND write ERROR");
return FALSE;

A AR @

S
o= =

0431 Mol 4 EAo APAT7]7] $8iAlE thread L} HE] process = A}
&3l oF ??_“jr. OPX]‘?_} o] A& MY Fgsty 2EAEC] FA o] 3}
7] o€ A A7 E QoA 7|EH o2 A Fst= QTimer & AME
St & st}

QTimer = F7]4 o2 ojdl A5 RtEZXOo g A7]7] §ls)A AHEH .
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7]+ milliseconds 2 M ¥ 3l=d Al &E wf start()e] vj/fHFZE o] &3
A ARE-SHH E T Timer o] Al &2 start()E A&l FTE & stop()E At
gah
Timer &+ A]Z A (function)Z2] A2 connect( )S AFE3tH FH o)

this):

RecordTimer = new QTimer(
RecordTimer-)start(0);
QObject::connect(RecordTimer, SIGNAL(timeout()), SLOT(Record()));

PlayTimer = new QTimer(this);
PlayTimer-)start(0);
QObject::connect(PlayTimer, SIGNAL(timeout()), SLOT(Play()));

o] ZRIWL AFFOE TEIHYYY] o] SAMMCIY kel A
ge BAE AARA et

The X Window Programming And Application With Xt (Douglas A. Young, Prentice
Hall)

Tcl and The Tk Toolkit(John K. Ousterhout)

Practical Programming in Tcl and Tk 2" Ed.(Brent B. Welch, Prentice Hall)
Professional Linux Programming(Neil Matthew and Richard Stones, Wrox)
Programming with Qt(Matthias Kalle Dalheimer, O’Reilly)

Qt Programming in 24 Hours(Daniel Solin, Sams)

Qt f| 52 EEIEQ (S = 5, DreamBook)

T2l 20008 78 5F A5S BN Y 2£ Y

Qt 3.0 Whitepaper(http://doc.trolltech.com)
EEF 32 29| A (http://www.trolltech.com)

Open Sound System(http://www.opensound.com)
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QPushButton Class Reference

The QPushButton widget provides a command button. More...
#include <gpushbutton.h>
Inherits QButton.

List of all member functions.

Public Members

QPushButton ( QWidget * parent, const char * name=0 )
QPushButton ( const QString & text, QWidget * parent,

const char * name=0 )

QPushButton ( const QIconSet & icon, const QString & text,

QWidget * parent, const char * name=0 )
~QPushButton ()

virtual void setToggleButton ( bool )

bool autoDefault () const

virtual void setAutoDefault ( bool autoDef')
bool isDefault () const

virtual void setDefault ( bool def’)

virtual void setlsMenuButton ( bool )(obsolete)
bool isMenuButton () const(obsolete)

void setPopup ( QPopupMenu * popup )
QPopupMenu* popup () const

Void setlconSet ( const QlconSet & )
QIconSet* iconSet () const

Void setFlat ( bool )

bool isFlat () const

Public Slots

virtual void setOn ( bool )
void toggle ()

Important Inherited Members

Qstring text () const

virtual void setText ( const QString & text )
Qstring text () const

const QPixmap* pixmap () const

virtual void setPixmap ( const QPixmap & pixmap )

int accel () const

virtual void setAccel ( int key )

bool isToggleButton () const
virtual void setDown ( bool enable )
bool isDown () const

bool isOn () const

bool autoRepeat () const

bool isExclusiveToggle () const
QButtonGroup* group () const
virtual void setAutoRepeat ( bool enable )
void toggle ()

void pressed ()

void released ()

void clicked ()

void toggled ( bool on )

void stateChangedIihtlstatel}
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