Create GUI
Applications i

Python&

»

Qt6

5th Edition | PyQt6

The hands-on guide to
making apps with Python

Martin Fitzpatrick



1. EfZRFRE (GUI) EsE
2. KT QUHI—r/INFIIR

Qt 1 PyQt6
BEHAIEAEIR
PyQt6 EAIfjEE

3. RRE— R
IR SAIR AR
KRBFRILER
HARSEMHEIR?
QMainwindow
VEEEE ORI/
455518
QpushButton BUEE
B
TFiEEdE
BEAE
BiEEEEE—iR
5. =44
QLabel
QCheckBox
QComboBox
QListwidget
QLineEdit
QSpinBox F QDoubleSpinBox
QSlider
Qpial
Qwidget
6. 710/5
VSRS
QvBoxLayout EEHFIEE
QHBoxLayout 7KEHEFI# 4
BRERB
QGridLayout $EHLARIIERZZVHES!
QstackedLayout FER—Z[AHFMESMEF
7. 8. TEEExHR
TE=
e
FBR5TAERNANER
8. XYIEIE
{HF QWessageBox ENHEXEIE
FRERY QMessageBox XHIEIE
BEREME
B
MNFRFERFIZRAIEE
BITNA
EZRPYEN
{#A QInputDialog LAl
SAHSHIEE
X ERE
BOESHXTIEIE
FIF—



IS

RIF—AXM

Wk
PP RFAIRHEE

9. &0

lE— N EO
KA— P EN
HABEO
ErSEEEN
EREOZEES

10. 4

BrsE
il el
HHRIREN
Python #¥&iE A
mERR

Qt Designer(Qtigit|)
11. &k Qt Designer

WindowsZ& %
macOSES
Linux (Ubuntu & Debian)

12. FHRER Qt Designer

Qt Designer

Qt Creator

RIHENEEOMS

£ Python FFINEEHY .ui U4
BER ui SRR Python 324
KB IERIN FARER,

NN 2 S

-
ESca

gt
13. B

Fusion

14. MR

RERI
AIERRERE

15. ElfR

Qt FuEER
BRI
EtREE
BEEE SR
Bzl
BHEEHSEERR (Linux)

16. Qt #zU5& (QSS)

HUmiEas
HEM
AR

FISI—)
B=

b Y it

VBRI

BHRF R
BirEfL

£E(Type)

Z(Class)

IDFERZ #



JEtE(Property) [property="<value>"]
&1 (Descendant)
FIEEERR(Child) >
YK
T AN
SnES=s
s
FEEIAS
FHRIERL
FEERIER
#Qt DesignerdRgmigtFzizR
ERERE
17. IREMELEE —— BB EEHIES
TREHE
18. — MEBRRIRENE ——FDBIFIER
FAFRE
1RE
.todos list
.rowcount()
.data()
BT
R E AR
{#F8 DecorationRole
AR E
19. fEAnumpy#lpandas{h IR R E PRIRIS SR
QTableview A|JigFE
BRE 1ist /EN_4HEUEFEEMN
MEBENH QabstractTableModel
HFIHIRMERIRE
Befename
NARSTF
XAEE
BB TR
EfrsEGEE D
EREIRR LR/ B EREUESRE
B
1509 Python $iEEEH
Numpy
{ERnuMpyEAEHEIR
Pandas

fEFEPandastENEIRIR
agE

o=

20. (FRQUEEEIAISQLEERE
ERERIEUERE
{#F3 QsqlTableModel RB/RFIE
IRIBEURE
SUHERE
FtRR
B
RIS
{#F8 QsqlrelationalTableModel BEREURE
{HF3 QsqlrRelationalbelegate #RiEIHAFER,
R qsqlquerymodel H{TIEAEIN
QDatawidgetMapper
A QsqlDpatabase HH{TEADIGIE



BEXE
21. Qt FRAYUEER
QPainter
SRHERER
drawPoint
drawLine
drawRect , drawRects #[ drawRoundedRect
drawElT1ipse
XA
FAQPainterfuma/MEtE
B
22. SEEEN =G
A
paintEvent
EfL
BEMER
LRI
IHEELHNRNE
LRTHUAE(R
ERIVES
70 QAbstractSlider #0
MUERBRFEER
AR
23. 7£ Qt Designer PEERBRENEH

CI==)
B=

RS RIEE B
£ Designer FRIREFNE 124

Ss=EM
PyQtGraph
Matplotlib
REBE ST
FERNT
24, LFRESHEEN
EIRAT3E
HRREHE

25. fSEFALRIEID
{$F Qrunnable
{#F qThreadrool.start()
¥ QRunnable
ZF21/0
26. QRunnable 77l
HEEES
=
{ZELEIFEEITAIQRUNNable
His—NEiTeEs
B{Ees
HUESH
HUEAERT
BRI
IETTHNERIFHFE
fRtTEER
ERERIHE
S
TEHTEEEES
TRitE



BEMITER
FHE—MES
ERIES
27. KHIIE{THOEE
{$/ qQThread
—MEERRLE
et
ERIIERES
28. 1IB1THMEREn S TS
HiETI
29. s5F8 PyQtGraph BHTEUERIL
FraafER
Bl PyQtGraph 1244
XA
HRHG
SEAE. BEMFR
b5y
EFRima
AR
Ef5)
EHEMIE
REAIFHRSEE
e 357
BTERxR
BEFEx
g

30. {#5 Matplotlib BHTHUERTL
Z%E Matplotlib
— MEERAGF
BT
BEFEx
B EA
HiitbE%
M Pandas FER NEIZE
BETREMA?
PyQt6 RIEEZIIRE
31, JHATES
AR ES
BRTATES
B ST THERNE
32. BEMNES
EHES
ERESEIE
EEES
fEFRE)
33. (EFENEEER
TR R
{3 Paths 2£
34. ZFHEES macOSs 328
NFEEEN BRI R SIERER
35. &5 Qt HB=H
XS E—L#Fme
ZHEIS i
fUszE (1) A8



EEEIRS
I5z8 (&) 1O&E
36. (FABSITESH
asa%
37. fERPyInstalleri# {7418
gt
FrafER
YR ERL R R
.spec X{#
RIS AR
NIENN e
i FRRE R EIR
QIBFERTEE R
FSEERR ((NPRWindowsE4t)

ATHTSHEIRR ((XBRWindows & 4t)
macOS .app N FBEEFEER ((XBR macOS)

ARSI FNEIR
EFAPyInstallerf TR EUEST4
FTEEHES U

ISt

38. {EMAInstallForgeBlEWindows & 22

BRIRE

rinzece 3%ns

XFIEHE

R

AFES

IETREER

ISt

39. gl macOS HRIGLEREF

BIEDMGZ{4

40. BIE—PLinuXERIER

%4 fpm

G ERINIE

FTEERRNE

Bt

.desktop 3Z{4

PR

VATE YN SEINE )

S

FIAH DRI
package.sh

.fpm S
HATHIEE
R FERRAI
41. Mozzarella Ashbadger

PR

pllds s

B’z

Sfn

AR

FTED

58N

IRETLNLE

RS

BliE— qrabwidget



SSHIERIEL
PREBRN

42. Moonsweeper
IRAGRS
i:7ES
SITRST )
i 28 A e
NEEE
ISR
&5
K&
L]
BEGRN

BFRA: R PyQt6
£ Windows Z4t FRYZaE

£ macOS &% EayZesE
£ Linux RFELRI%%E
BiRB: 1§ C++ RHIEHES Python
MRS
SNEF
int main(int argc, char *argv[])
Co+ 267
=5
EE

Bz TSR SRS
fizRC: PyQt6 # PySide6 MEBIARRE?

CII—}
B=

VFENIE
EREIEs I e
Ul 3215
KU EE#E/IPython
exec() /2 exec_()
EE5ES
QMouseEvent
PySide6 F{FfE(E PyQt6 AATFAERIINRE
FERF AR SRR AR
XeEes s

MRD: T—H£EMHA?
RIEHRNE
SEHY
R

——
HE
WNERIEAR(ER Python CIZEIFZRAFRRE (GUI) NFAER, AReSREITTMNTE., BABEERTSH

MSABEIEFIERIET. EEHREARETR—, F—LRFSVNEMISEX R, £+
BN GUI FFRNERREHA, EE5ISEMER PyQte I H CRITIRE T 2R EMN RIER.

APWE—hRTF20165 %%, e, BEEREM AR, RIBESERIBFIAT BTED. WETAN
PYQIRIFLLE—FHRRIBHEREINFE, EMARRZRN. LRRERRE BN ARER. XAHIE
H7x—=1!


af://n6876

FEU—RIETHIFAER, RRRTPYQeRIARESHE, HERERINEDHIERIE, BINIREER;
ERNIMEFR, THRARTIF. B1MELEHRGISE2EEMNS, BEBEE—RIIRERIES
REFZIMATE TN AXEIES,

AT LAMNttp://www.pythonguis.com/d/pyqt6-source.zip FEABRIRRADFIE XEIR

HTAEREER, TENBENQUESREHITEEME, BBhRMH TERINIRRHEE——

BfERuGpythonguis.com FRIRE, tREERMAIRR. REEFNEEE BRANERESMEX—
R, BRI EREN FXAR, REEFEEER! EEMNIETR, SEUEREMEIM, X

RERNOBIETY , EORERFATLUIRE.

9,

BAPHEXENSE, XMOAERERMER. IBrMEs, WREEE, JLBUOtBHSRT
BIXLTSHE. BR, HXeMSILENQUERIIREEARN. E2ENTHE.

1. BFRRPRE (GUI) fEE

EZBEFRRE (GUI, Graphical User Interface) BEEAMEEMNHEE, NHEHE

20 tH42 60 FX., AFBEAZEAINLS (ON-Line REF) SIATEAMIEOMS. FE 1968 FEIRATF
. BEfg, 1973 &R PARC Smalltalk RFEREBEFAFARE, BERASHIKERAFRERY
Erd,

XEEMRFECEER TRNNSERNRKEEFBFFRESTILSEITESIIE, SFE0. &8,
BiGiRi. SEEME. XEIIREINASEERI1AXEFTEE T REFESE: WIMP (BH. B
R R, BRIRE——REF) .

1979%, EEEEFRRRENEBRFE——PERQIIELEX A, XIEFE 7 HEZINGUIF AR
B, H, 85IATENE1983FEHBMApple Lisa, iZERFHBINT EEEMBOESMS, RSB
AR (GEM) FOFKINAIEMBR S, TEUNIXESZH, X WindowF 19844 ajt, MmN ABBKAY
WindowsE/MRANF1985F &5,

Microsoft Windows 3.1 Apple System 7 (Emulated)

EB—: ERaIWindows3.1ES (1992) RIREFIERZESApple System 7 (1991) RISKME


http://www.pythonguis.com/d/pyqt6-source.zip
https://www.pythonguis.com/
af://n12

BHEF AR AEARRAN BRI —EML, XEZRRNERMIREFRENG, BEEE
KRE——AERNKERFMS. A, WENBHER, BFRRAmeNEiMASHENRE
RUEIESTN, MWIMP (B0, f88t. K. &) SeNBFEEMRINTIIRE, XAREHRERTH
EIRBEENSBAWIMPET. FIa0, RMEREIMIcrosoft Bob (1995) FAEMIRKEZMITAIZILN, HE
—NEFREBSEE.

Telar ® i
prapram juei che ko

T b e s B L
it s Lol i T FL keey

o e dplash

E—: fEkidEmARmelEmER—F - RErE T

BEMWindows 95 (1995) &#LAE, —EZFIMac OS X (2001) . GNOME Shell (2011) FOWindows 10

(2015) , #WEAMEGHNAFREEHARSS. XERFIONSENBFRREHT T 2ES50E, BliE
AHEERESE, BARHSERERAMTN., XEBAPFRENARRENWIMPRS, BNz
e RSB0t L0 LR EF AR REREEA R EAER.

SEakKIEN, EREMN——BRCaitzE, BHERESFNARYC. EREERIIFE AN
BETEEFNNSK, BROABRENTIEREGIVEIN L5 TMAY. WIMPTEA0SFhRIBIHThE
Tk, HERERZEFTE,

2. XFQtHY—= IR

Qt 2—MRZBEFFNEGTES, BTREFeBFRFRRENBRER, LT BREFERR
—RIBEEETRT Windows, macOS, Linux 1 Android EZMNEE#THA. B QtimizAIE2—MNa
TEE, BFRRBTIEER. $#iEE. KEEFAN MVC ZOMSHE:, FLEERbR, S2— A
R RIESE,

Qt 2H Eirik Chambe-Eng #] Haavard Nord 7£ 1991 FE€ISZHI, fbilETE 1994 FERSL TER Qt A F
Trolltech, B&i, QtH The Qt Company taiiFthk, FHFLHITERER, FUNAIIFINEEH BHah
RERBEFESH.


af://n25

Qt #1 PyQt6

PyQt6 2 Riverbank Computing FF/&R7 Qt TEERY Python 4fEREE. H{R(EMA PyQte mERNAERF
B, SChR ERAEREA Qt RERAER. PyQté FESLRR E2EISE C++ Qt FERIEER, XEFERLIE
Python HfsEFE,

BFXE—MAETIHEE C++ ERY Python 0, FEt PyQt6 HR{ERRIMERLIE

HAE1E PEPS tfE. BN, REFIZEFERREAR/NE mixedcase MIARIEHA/NG snake_case #
Ta. BESERCHNBEFTERX MNETEEATEES, AMEAISLLETE Python txE
kRS B I E BT IERPYQte RIS RE SR BZENXE,

&a, BAETIIE PyQte NG, BEREESAKIIECHFRERE QtRIEL X, BNEHRETE
nEmE, MREFER Qt C++ HFBEEiE Python RIBRIEN, FJLASEMRBIG+HRBEHEEILH
Python

EFFIE R

AEEHEH., NREEENIXEWIAS, SRWEIBNENIE R NREERMTESWT
TR, BEEHNKIERIXEE register@pythonguis.com, LASKSRIFTIEFIRA, FEIEMUSKER
KAV

IEETREE BN NTRA) Python GUI 0%, BEBPERIRMT IUTHUTURAIE, WaREABREHER
7!

Python e

ACADEMY ™

vih ok. MARTIN FITZPATRICK

i A\academy.pythonguis.com !

PyQtée EAIEE

WM RrHMREHERPY QeI B A AEAE— 7!

EARER, BBFIPYQIeRIEMENR, XEAMRAREEZT AN AREFAIEN. BANSTFR— 1 ERA
SEEONMBER. HANSRNEG, ERMBHITHIIFBREEHSRENER, FEEE%EIEN
PP A EA N BRI T,

BLIRHRIRBAES, BEREEINECHFER. XMEFIXEABIE TIFR&ETFTTE.


af://n28
af://n32
mailto:register@pythonguis.com
af://n40

9,

TERHaZRl, BREELR—EULUEEZITH PyQte, MIREERERER, 58E MRA: £
I
Z= PyQto,

RESID FEHABISEDhttp://www.pythonguis.com/d/pyqt6-source.zip!

3. BB — TN HER

A REIES—MNARER! 8%, SIg— N Python M ——ERI LR Ha R NIEEMAE

A== (FlEN: myapp.py) , RAEHEREE—IALUGERIMS. FISEX N IEGHRERAIA
(IR N FRFE ST

9,

BANSTELS gt ThReE, IR EEIRBNERIARE, FrLACEERED.

ellFE e N A e

HMNNE—NNAREFRRBU TR BERRERN, TEAELE. MREFET, Pythons
HFEPELET. NMREAEEHFIRAN, XNHESEXABAIRFE.

Listing 1. basic/creating_a_window_1.py

from PyQt6.Qtwidgets import QApplication, Qwidget
# A T Ui 217 25
import sys

# BOMARFRE - (EAE 1) Qapplication s

# N sys.argv, Xu]PLAVFR TR A 21T

# WHRAMEA S H G728, BT LA QApplication([])
app = QApplication(sys.argv)
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# QlE—1 Qt widget/F AFMNIAIE D,
window = Qwidget()
window.show() # XIEFEZIIIIL ZRNEAT, & 2R N.

# JFUREAEIA
app.exec()

# RN ASTIEXE, HR G I HE a2k

B%, EfENEER. SILUSEEIEM Python HIA—HNG<STIETE, AN
python MyApp.py

&, X+F Python 3
python3 MyApp.py
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from PyQt6.Qtwidgets import QApplication, Qwidget

Qt PIEEEHREIE Qtwidgets . QtGui I QtcCore,
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Python%lZ&

app = QaApplication(sys.argv)
INRERRERGSITSHCRES Qt, EELMEE— =PI, Hian
app = Qapplication([])
TR, HIERAETES window KEIE— Qwidget 3Lf,

window = Qwidget()
window.show()
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W, EAILREER show() FHEITNARER, BESTIERE!
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e QApplication B8 Qt HHEIA
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o (HERHEERRB—NEHER
QMainwindow
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Listing 2. basic/creating_a_window_2.py
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import sys
from PyQt6.Qtwidgets import QApplication, QPushButton

app = QApplication(sys.argv)

window = QPushButton("Push Me")
window. show()

app.exec()
XA, EREIAMAA—EROFE—NRE—ERHNAFPRE! B2, EURIETRER
MR, RIS RERIEMSMEPIINEEE ST LE—NEH qwidget FHESZHIFF RE.

A, Qt BEABIRETHRRTR—— quainwindow , XE—NMRHNEOERG, SIRETXEET
BEREMRTEERORE, 8RIERE. AR, K&, JEREEE.

HAHER TXESRINGE, EIE, BAMEARNNONBEFMI—ME8AIZH euainwindow &
He

Listing 3. basic/creating_a_window_3.py

from PyQt6.Qtwidgets import QApplication, QMainwindow
import sys

app = QApplication(sys.argv)

window = QMainwindow()
window.show() # X/BEHZIIIT BRAHM T, & &R

# HUEFIEA
app.exec()

¥ BiTEIE! BREIENEEN. BB LA TE—E!

EEEAIRY Quainwindow FAKEE. HATLAFI—EASTKLEE, WREBCIE—BEENE
O, RIFRITERME quainwindow , ZFE _init__ RPBISEONKRE. XEEEOITAY
LIBEE. HMNTLUFINEIIECH Quainwindow FE——RTEBEN, BITFRERS

Mainwindow ,

Listing 4. basic/creating_a_window_4.py

import sys
from PyQt6.QtCore import QSize, Qt
from PyQt6.Qtwidgets import (
QAppTlication,
QMainwindow,
QPushButton,
) #1

# BT Quainwindow R H G UG N R I £ &
class Mainwindow(QMainwindow) :
def __init__(self):
super().__init__(Q #2

self.setwindowTitle("My App")



button = QPushButton("Press mMe!")

# WEE OO
self.setCentralwidget(button) #3

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

1. BN Qt B ZEM Qtwidgets ETEEA.
2. B IAREAZZVEE super() XM _init__ A%,

3.{FH .setCentralwidget £ QMainwindow HFIE—MEF.
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HIEFRMUE— QU AT, EW AL super FREL __init__ LUE QtiIREXISR.

EBAINT _init__ LR, BAIESLAER .setwindowTitleQ KEXBAIEEORRE. AT, i)
BE—1ENEG———1 qpushsutton FMNEIEASIE, X2 Qt FAIBNEREFZ—, el
B, LM EREE AN,

&E, BIESOLERA .setcentralwidget() . X2 aqvainwindow $FBEHIRE, BAFREEOF
B9,
& BITEIR! ESB—REIENFEEN, (BRXX qrushButton IBEHSBREFR, KR
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Bf: EREWindows, macOSFILinux EEBIEE— QPushButton BY QMainwindow
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£ Qth, RYBE qsize WHRHITEN. ZMNSHOREZERENSESE. fll, LITRBEEIE—
MEERTHY 400x300 BEREM.

Listing 5. basic/creating_a_window_end.py
import sys

from PyQt6.QtCore import QSize, Qt
from PyQt6.Qtwidgets import QApplication, QMainwindow, QPushButton

# BT Qmainwindow SR H & IERFIN AT ER D
class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q
self.setwindowTitle("My App")
button = QPushButton("Press Me!")

self.setFixedSize(QSize (400, 300)) #1

# WOEE RO
self.setCentralwidget(button)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()
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« BiTEIE! 2B T EEANEN——DERZEENE, XASHINE

w1 My App E % en e WA My App - @

Prass Mal Press Mal Press Me!
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BRI LARE IR AP ERXTTA

AEARTH, HIINET eapplication 25, amainwindow 28, FHEEIR, FELBE—NERAURMER
EEOF, 1, WS THE Qt ARMEOZELSREME N SEE 2 ERNES
IRAROHEL,
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BB nyapp.py, BATRIEERMENE,
— = |
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SSREMHERERLSH R HANEN, XESHTLRETERE, BNEPXXARIRL,. BAXE
RENEFSHHISR. TEESEARFEREMRAR, BXARE IR,

BRYEMAERNSHI, ESEATUKEEIE, FRUHEXAENSHNESERER.
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BERILIBIZBECHBENES, HANSEZR/RY32. ¥ RIES PHTIRIT.

B2 Qt BT RWESHISMR. £ Python &, NEFPRITIRE (875%) HBULURFE—RT
BESERICHTY. URESAEE WRKREESEREIZEEE. 15 QU izHEEECHRNE
&, XEREEILERS Qt I HERE—iE.
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9,

ENE—HEE myapp.py BT ATBREHIUFEBHREE
QPushButton fYE=

HAESRNNBERFERBE— auainwindow , HA qpushButton #IRENFIUEME., B, IS
XMZHE—BENXM Python FihiEERLR, mXE, EIIEEET—EA
the_button_was_clicked FIEERBENE, BHE%KE qpushButton HRHES.

Listing 6. basic/signals_and_slots_1.py

from PyQt6.Qtwidgets import (
QApplication,
QMainwindow,
QPushButton,

) #1

import sys
class Mainwindow(QMainwindow) :
def __init__(self):
super().__init__(Q #2
self.setwindowTitle("My App")
button = QPushButton("Press mMe!")
button.setCheckable(True)

button.clicked.connect(self.the_button_was_clicked)

# WHEE OO
self.setCentralwidget(button)

def the_button_was_clicked(self):
print("clicked!™)
app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

¥ BTEIE! MNRERHEXMRABEEEERIEHEERIA Clicked!”

=y ]
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Clicked!
Clicked!
Clicked!
Clicked!

2

XEE—MRIFIFR! FNEBLMEESETLULEEE, IIREESXTRIRIAERNEHEE
B. .clicked FSBAHFIS, SREHTIZERSS (F0#R) K&, MTEBRE, ZRSBEN
False , EILEFAINE—MERBER TIXLEHE. BR, FNTLULEHEA®R, REEER.

ETETEIF, BANSHIISE - MERTRLRERS.

Listing 7. basic/signals_and_slots_1b.py
import sys

from PyQt6.Qtwidgets import (
QApplication,
QMainwindow,
QPushButton,

) #1

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_(Q #2

self.setwindowTitle("My App")

button = QPushButton("Press Me!")
button.setCheckable(True)
button.clicked.connect(self.the_button_was_cl1icked)
button.clicked.connect(self.the_button_was_toggled)

# WHEE OO
self.setCentralwidget(button)

def the_button_was_clicked(self):
print("Clicked!™)

def the_button_was_toggled(self, checked):
print("checked?", checked)
app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« BITEIE! NMRERETXNMEE, BREEIEERREZEERT. BRAREEREN
. AEEHEPRERS

bzl r=y it
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Clicked!
Checked? True
Clicked!
Checked? False
Clicked!
Checked? True
Clicked!
Checked? False
Clicked!
Checked? True

ERILUSESHENEERE—NMES, AYLEE LRNRNAERAES.

=FhisdiiE

BE, BRI XNaMSEETE Python TEPIFEGH. XEFMALUEAEE M Python ZTE—H£4ME
XEEMAEHARREG., ST EFEIERNTE, SERIEEEFERFH, T 1R
fisp, FAVSIRHANEPEFHEETR S button_is_checked AIZEEH,

Listing 8. basic/signals_and_slots_1c.py

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

self.button_is_checked = True #1
self.setwindowTitle("My App")

button = QPushButton("Press Me!")
button.setCheckable(True)
button.clicked.connect(self.the_button_was_toggled)
button.setChecked(self.button_is_checked) #2

# WEE OO
self.setCentralwidget(button)

def the_button_was_toggled(self, checked):
self.button_is_checked = checked #3

print(self.button_is_checked)

1. FEEIRENME.
2. (ERFRUAMEREE RIS,
3. SRS RETE, EFFZELITE.

EEILISHEA PyQt6 = {fFE%’fEHE’J’fE‘t RERRRESIIREES, NWEREELIEER
EF'EB:MT SHtERIZE. HI0, XERNEEEER FOEERPRIERIRE.

Listing 9. basic/signals_and_slots_1d.py

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q
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self.button_is_checked = True
self.setwWindowTitle("My App")

self.button = QPushButton("Press Me!") #1

self.button.setCheckable(True)

self.button.released.connect(
self.the_button_was_released

) #2

self.button.setChecked(self.button_is_checked)

# WEH DR
self.setCentralwidget(self.button)

def the_button_was_released(self):
self.button_is_checked = self.button.isChecked() #3

print(self.button_is_checked)
1. BAEERBY L5 1R, LMEERNERRTE.
2. B SEIREENIMA, BRASREEERS.
3. .ischeckedQ) REIZHANCEIRE.
BRE

FBRALE, HMNEETRTUURZESHERLIIINRESN G, B2, SRI~EIREN, NaEE
FEPRRARLER(ER? ILRIEFES ERIESIRE, BRAHERRE, FEABETRE. i)
IS ERIMIPR AT,

Listing 10. basic/signals_and_slots_2.py
from PyQt6.Qtwidgets import QApplication, QMainwindow, QPushButton
import sys
class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

self.setwindowTitle("My App")

self.button = QPushButton("Press Me!") #1
self.button.clicked.connect(self.the_button_was_clicked)

# WHEE OO
self.setCentralwidget(self.button)

def the_button_was_clicked(self):
self.button.setText("You already clicked me.") #2
self.button.setEnabled(False) #3

# PATHRTE K& R
self.setwindowTitle("'My Oneshot App")
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app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

1. BAIFBEME the_button_was_clicked FiEdipalizigi, EFHITEES|BRFE self
/.

2. 1FeILUEIEF L setText() ik Ed— N8B KULHINA,
3. BEAIRH, B .setenabled() JFiEAFHMEN False,

« IBTEIR! NRERGRE XAKEEHHABREBEEERITRE.

EHABRTEX AR EESRRE, S LAEES EP T EEEMaEs. fln, SBLITTRMm
Fl _button_was_clicked FiEd, LEREXNECOFRE,

self.setwindowTitle("A new window title")

REHEHEBEECHES, HIIBTEORY Quainwindow tAFISH,

ETFENEEZNIRGIF, (1S avainwindow FAY .windowTitlechanged (E51EZEEIHENIES
7% the_window_title_changed , ZIEASIZERE R,

Listing 11. basic/signals_and_slots_3.py

from PyQt6.Qtwidgets import QApplication, QMainwindow, QPushButton

import sys
from random import choice

window_titles = [
"My App",
"My App",
"still My App",
"Still My App",
"What on earth",
"what on earth",
"This is surprising”,
"This is surprising",
"Something went wrong",
1 #1

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

self.n_times_clicked = 0

self.button = QPushButton("Press Me!")
self.button.clicked.connect(self.the_button_was_clicked)



self.windowT1itleChanged.connect(
self.the_window_title_changed
) #2

# WEE OO
self.setCentralwidget(self.button)

def the_button_was_clicked(self):
print("Clicked.")
new_window_title = choice(window_titles)
print("Setting title: %s" % new_window_title)
self.setwindowTitle(new_window_title) #3

def the_window_title_changed(self, window_title):
print("window title changed: %s" % window_title) #4

if window_title == "Something went wrong":
self.button.setDisabled(True)

app = QApplication(sys.argv)

window = Mainwindow()
window. show()

app.exec()

1. {8 random.choice() \E QRS ZRH#HITIERE,

2. BEANBEENE S L the_window_title_changed i&E#EEE] windows
BY .windowTitlechanged {55,

3. BEORRIZE R,
4. INRFHE ORI Something went wrong” (HIEIR) |, WEERIZIZH.,

& BT REATIRE, BRFREZ I 'Something went wrong” (HINEIR) BikiH%k
A,

EXMIFHBEILRESER.

B, mREEOIERT, windowTitlechanged EEHASRHAY. RELHINES ZHIRIREA
B, ZIiES4 4k, MRESKEEEFNGE, ZESREFREMA,

9,

B MFAREESHANSFY, URENBEFPERISHINEI.



HR, BIBHEERESHEERTE—RE. — M SHNRE—F MR LIMR RS
PNEHIRE., XEEEHMNAFMERTARESHENRE, MEEREE BB, &
B SR E(INRES BRSZEFAFRRENAEFNRESRIRERRZ —. HIIBESFET

EARTH, HONBTESIE. HTER T —EEBNES, DRAIERE( ENAREFHEE
RIS, BETR, BANSNE Qt NIEHIN AREFRHRIEH LR B HRHANES.

BiEHEEERTE—E

FIHRIALE, HNELER THEMHMSSIERES Python IR, HizMilRESES, FAIRY
Python 75iA&#%AR, FEKCRBEESHIEURE. BEHARLERERAA Python RECRMIEES —&
BAILAS Qt I EREEER.

ATEARGIFR, FHE— arineedit EEF— qLabel FIIEIEOY. AEOMN _init__
tr, FAVEFENIITREE . textchanged (551EEE qLabel ERY .setText Fi%. E, B8Y
QLineedit PHINAKEENAT, qLabel ESFZNAKIEEIH .setText Fik.

Listing 12. basic/signals_and_slots_4.py

from PyQt6.Qtwidgets import (
QAppTlication,
QMainwindow,
QLabel,
QLineEdit,
QvBoxLayout,
Qwidget,

import sys

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

self.setwindowTitle("My App")
self.Tabel QLabel()

self.input = QLineEdit()
self.input.textChanged.connect(self.label.setText) #1

TJayout = QVBoxLayout() #2
Tlayout.addwidget(self.input)
lavout.addwidget(self.label)

# WE RO R

self.setCentralwidget(container)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()
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附注
这里差了两行代码：
container = QWidget()
container.setLayout(layout)


app.exec()

1.7518, BRRASISERER, BAMREEUBE .

2. RBBANMEEMIEmRY, FFREREEEN L. HIIBEREELHFFANRX—
=, WETLSERIEE.

« IB7EB! BELSGRSERPEA—LENF, BB CAIHRERS E.

my — O X

hello this is

hello this is

Et: FHUmANHRIN AT RS LR

AREH Qt BEHEETRRE, SULSTIAESCEZMNXRBHERNESERRIZE. BHaEE
“RIETIIHTENEERIE. FI0, ESE Qlabel,

5. =14

FEQtHh, EHRERFIUUSZRENBFRRE (V) A, BRREBSMEHHER, XEEHRHE
HIEEOAR. QUBHTAETREY, EERITEIEE BRI M.

EABIIRISTOIF, B— 1A basic/widgets_Tist.py BN, EAILASTEREBNTET—
B, SERT—EBNIHESMBNEREI, L, WEARAER BRI,

@ IBTEIE! BERER— e M REEMRIEN.

m widgets A, — O >
idge ® © ® widgets App widgets App o &
1]
|01/01/2000 = y =
01/01/2000 00:00 2 101/2000 = 01-01-2000 =]
— 01/01/2000 00:00 5
01-01-2000 00:00 =
[ | N
| | | ) -
\ J o J ( h!
= LY
0,00 = L0 . 0 -
3 0,00 -
MS Shell Dig 2 - Al Bayan - == :
| Ubuntu ¥
O
= -
: 0 : : .
00:00 zl 00:00 v 00:00 [+



https://doc.qt.io/qt-5/qlabel.html#public-slots
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EJ\: &EWindows, macOS 1 Linux(Ubuntu) EEERAYZER IR+
R BRSO AR, W ERITROXA:

= {EF

QCheckbox SiEE

QComboBox THIZIZRHE

QDateEdit fiEEHER
QDateTimeEdit Y2 H RRFOARYE)

Qpial Bk
QDoubleSpinbox FREEE
QFontComboBoOX FRBIZR

QLCDNumber HEZEER LCD B RF
QLabel TREEDNAIIRE
QLineEdit BIN—{TAR
QProgressBar E}E%

QPushButton biceanl

QRadioButton NE— N ERUEIAYEINE
qQslider iBR

QSpinBox B RIEAE

QTimeEdit JmiERTIE)

HEEEZEY, EEIHAAKEGEXELTRER! TBEAPIRESHE Ot ., TERIMSFREE—
LRBEREM.

@,
w
IS IFF—HHY myapp.py XHFLTBIRRFATTRA T AR,

QLabel

HAWSGM qLabel FHENA, EFLIRE Qt TEETHRERIEGZ— XE—MERNSRITE, &
HLGEREENBERF. SR B S RRIRE A ——

widget = QLabel("Hello")


https://doc.qt.io/qt-5/qtwidgets-module.html
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BE, BIFER .setText) Hit—

widget = QLabel("1") # GIEMMZELAN 1
widget.setText("2") # &I/ ER 2
ETLUARFASEL, Blanizd SRR NEXITF .

Listing 13. basic/widgets_1.py

import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import QApplication, QLabel, QMainwindow

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO

self.setwindowTitle("My App")

widget = QLabel("Hello")
font = widget.font() #1
font.setPointSize(30)
widget.setFont(font)
widget.setAlignment(
Qt.AlignmentFlag.AlignHCenter
| Qt.AlignmentFlag.AlignvCenter
) #2

self.setCentralwidget(widget)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

1. BAIEER <widget>. fontQ FRENZHRITHK, SHEMHTIEN, REBENARZE. XHEFALL
BRFE SR FEFIETRIT—EL

2. 33755 NBEY at. AREETRIRERISE.

« BiTEIB! BFEFFSHAETERR.

0 - o0 x| S EEZEEEE)
Hello Hello Hello

BH.: 7 Windows, macOS #1 Linux(Ubuntu) EEIHY QLabel



9,

Qt 3 E=E (at. ) FEERMEN, SRLUERXLREISRERMES Qt 2. BANSERER “35.
R Qt AR =) PIFANMEX—R.

AT KRS EE——

¥ A
Qt.AlignmentFlag.AlignLeft 5053435
Qt.AlignmentFlag.AlignRight 581053435
Qt.AlignmentFlag.AlignHCenter FEr A= ENKERF
Qt.AlignmentFlag.Alignjustify EA BRAN N i TR
AFEEXNTRIREEE—
G 78
Qt.AlignmentFlag.AlignTop 5TErxdss
Qt.AlignmentFlag.AlignBottom ESREXIST
Qt.AlignmentFlag.AlignvCenter #H Bz EPEERF

BEILMEREER (|) B2 MrSEeRE—E, 85I, BRREFERA—EESKFEETTIRS.
align_top_left = Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignTop

® BITEIR! ZNAESARRNHRSHRER A ERIRN.

@,

Qt iFxE

BEE, BERTHEESR (|) KRB MIEAESE—E. XEirS2IFESRHEs. 4l
U1, Qt.AlignmentFlag.AlignLeft BIZiH#I{E 0b0001 , M
Qt.AlignmentFlag.AlignBottom FY#HHIES 000100, BiLiEMEEE, FAJEEE
0b0101 , F"TEERAM",

BAMSTE/RERAY “35. &S QtapR=TE) EH XY Qt ep A=A Qt AR TEIFMHAYRIT.



&a, ®E—EERS, ERRERITERLIER——

G 38
Qt.AlignmentFlag.AlignCenter KEMEFEG

BBZ, BEALUER qrabel B .setpixmapO FEBT—KER., ZHEEZ—NMEEE (B
RHH) | BELIBBER X HGEE®BE qpixmap REIEE., EREABRMAIRGISEH, SRl
E—PEA otje.jpg HINH, EALURRUTARNEEAFETE:

Listing 14. basic/widgets_2a.py
import sys

from PyQt6.QtGui import QPixmap
from PyQt6.Qtwidgets import QApplication, QLabel, QMainwindow

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

self.setwindowTitle("My App")

widget = QLabel("Hello")
widget.setPixmap(QPixmap(“otje.jpg™))

self.setCentralwidget(widget)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()




E+: M Ote"APE, KAJZ=MH
« BiTEE! FEHOANG, BGefE=EXKEEE.

9,

RENER? #EFTNREE!

£ EEAYRGIT, BAUXERNHE otje. jpg KISEEMEAIM. XEREINBERIZITH, X
IS NBRI M SINEL. AT, SRIERAA—ERM AR 4k —— SR LUNE A EIETT
IR,

NRIRNIRE ERBR (R od .. ) FERETHE, XHBLERKE, BGtbTiEmek. HHE
AR !

miMy. — O X

EH—: ¥ Otje RILT

@,

XBERAEMIDEETHIARTE LA, EHIDESARESRIEIERIINE RKIRERERE,

BRRXNER, BATTLERESRIIA GRS, FRIRZIRERER ATk, Bl IRE
SR EER— kT (BB T ERNREAN M) | XEFBREEIZ S HRINE.

NHERETE file AFRNURM T LUBIERERR. os.dirname() HREINIZISRFIREEE (2 H
REWR) , REHWEA os.path.join FECRIIEHEIFIRER,

Listing 15. basic/widgets_2b.py

import os



import sys

from PyQt6.QtGui import QPixmap
from PyQt6.Qtwidgets import QApplication, QLabel, QMainwindow

basedir = os.path.dirname(__file__)
print("Current working folder:", os.getcwd()) #1
print("Paths are relative to:", basedir) #2

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

self.setwindowTitle("My App")

widget = QLabel("Hello")
widget.setPixmap(QPixmap(os.path.join(basedir, "otje.jpg")))

self.setCentralwidget(widget)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

1. SR LFER.
2. FAIROERIRR (EXT TS

@,

RGBT, BARED, HISEEmEFHRA.

NREIEETXNEA, BESINTEER——LeEMNBRIE TR, HARTER Eﬂﬁﬁ% (LAR=
BILEER) , LIEEENEE. EANBEREFINEEEINERIERT, B UICER—R. BXREEX
HIERMENEIFMES, BFS "33. ERETEE".

ZABR T, BGEERSFREERS. IREHEEChRFHERUITESEREN, EaJLUE
QLabel FIZE .setScaledContents(True) /7%,

BHERYCHS, EFREPSI0 . setScaledcontents(True) ——

Listing 16. basic/widgets_2b.py

widget.setPixmap(QPixmap(os.path.join(basedir, "otje.jpg")))
widget.setScaledContents(True)


Dell
附注
basic/widgets_2c.py


« BiTEE! FEHOX/N, BRHMSTRRKEMENA/N,

B+

1£ Windows, macOS 0 Linux(Ubuntu) FEI{EFR Qlabel BEUGEE

QCheckBox

T ENERER achecksox , BB, BARFRET—AILE. AT, SR8 QtiEt—
¥, BRAETEZUEERIETCRESIEHRITA,

Listing 17. basic/widgets_3.py

import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import QApplication, QCheckBox, QMainwindow

class Mainwindow(QMainwindow) :

def

def

__init__(self):

super().__init_Q

self.setwindowTitle("My App")

widget = QCheckBox("This 1is a checkbox™)
widget.setCheckstate(Qt.cCheckstate.cChecked)

# ST =7: widget.setCheckState(Qt.PartiallycChecked)
# : widget.setTristate(True)
widget.stateChanged.connect(self.show_state)

self.setCentralwidget(widget)
show_state(self, s):

print(Qt.checkState(s) == Qt.CheckState.Checked)
print(s)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

¥ BITEIE! BRREI— 1 BRENAISIHEE
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This is a checkbox v This is a checkbox v This is a checkbox

B+=: 7£ Windows, macOS F0 Linux(Ubuntu) _TEH acheckBox

&aJLAERS . setChecked B .setCheckstate BIIIRIZESNIREEIRIERT. BIEES True 5%
False , HRIEREZFERIEF, HE, (# .setCheckstate BT, SIATILAER Qt. pEL|EHR
TIEERDEPIRE.

Qt.Checkstate.Checked ZIngik+
Qt.checkstate.Unchecked ZInR%E+
Qt.cCheckstate.PartiallyChecked 1ZIER %

FFEB IR (Qt.checkstate.Partiallychecked ) RISIIEREWRMA =SEEE", AIEEIE
gEhtAERIRS, LTFICKSHESEREERARBERE, FERTIEESRERRSS, HbhFIn
S5RPEICIERREK.

WRIGBEIZRE Qt.checkstate.Partiallychecked , EFEKBZN=F——REE=FrT8EAYIK
. R LUBISER . setTristate(True) SKAZIERAISIER

9,

EARSTERE, BRI, HarkSES BRI XER, HEPeEikd =2, Rgt =
0, EpikH = 1. BLEFICFEXEE——EIRBXEENIFSHAEME. EafLUET state ==
Qt.cCheckstate.cChecked ENLIRZE.

QComboBox

QComboBox R—NTHFIE, BUARR FETRARS, FEREEILA BT, BRILIMNGIRPIEE
—E, SRNEFHREEATEERERG £, BEEERTAKFIRPIEE—NER.

EATREE NI N IR I B FiEFE= A =S ESHE. RE QUofr T —
L IBEF=REFEAESHE, B QFontComboBox .
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ERILUEER . addrtems O 75iEfEE— N FRIERFIZFKE QComboBox AN, TUHZERHEAINS
HORA N,

Listing 18. basic/widgets_4.py
import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import QApplication, QComboBox, QMainwindow

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

self.setwindowTitle("My App")

widget = QComboBox()
widget.addItems(["One", "Two", "Three"])

widget.currentIndexChanged.connect(self.index_changed)
widget.currentTextChanged.connect(self.text_changed)

self.setCentralwidget(widget)

def index_changed(self, i): # i/&—intB#%

print(i)
def text_changed(self, s): # sE&—Astrilff4FH
print(s)
app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« BiTEIE! BEZ—TEE3MNEMN TRSIFRE. EEEP—IE, %EIGERERA
fEH.

One ~ One Oone =

>

E+PY: £ Windows, macOS ¥ Linux(Ubuntu) _=THEHY ComboBox

HHFHEPHIBIREMNRT, SfA .currentindexchanged 155, EABER FEEEYIFRFIEFINE
AZES|. XFB— .currentTextChanged {55, BIRMEIAFNETIMBENFE, X NMEESENNLA.



QcomboBox tEAJLUREAARIEET, ARIFAFEAGIRPAFENE, FritRgXLERAY IR

ERFNETIER. EERAIREEN, BIINXTRE:

widget.setEditable(True)

AR RTLAR B SRIAE RN RIEII RS .

XLEAREIFMETE QcomboBox EKASH, BEMARFIFRIN

T:
L TR
QComboBox.InsertPolicy.NoInsert RIFEN
QComboBox.InsertPolicy.InsertAtTop HARE I
QComboBox.InsertPolicy.InsertAtCurrent =g vl NI
QComboBox.InsertPolicy.InsertAtBottom ERE—IZEEAN
QComboBox.InsertPolicy.InsertAftercCurrent LI BN
QComboBox.InsertPolicy.InsertBeforeCurrent ELRIIZEHEA
QComboBox. InsertPolicy.InsertAlphabetically e s [E2EEPN

BERXLIRI, BRIATANARS:

widget.setInsertPolicy(QComboBox.InsertPolicy.InsertAlphabetically)
AT LLUBIS AR . setmaxCount FiERIRHIEFHAIFHIIMBEE FIa0:

widget.setMaxCount(10)

QListwidget

ETRE quistwidget . 1ZiEH5 QcomboBox {1, REFEMLARLAGFIRAIFRZEN. BIESIFE
NGRS IE. QListwidget BT — currentItemchanged (55, 1Z(E5/&I1X QListItem

(FUFEHRITTER) . LAR— currentTextChanged {55, 1ZE5RXZRIMERINXA.
Listing 19. basic/widgets_5.py
import sys
from PyQt6.Qtwidgets import QApplication, QListwidget, QMainwindow
class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

self.setwindowTitle("My App")

widget = QListwidget()
widget.addItems(["oOne", "Two", "Three"])


af://n535
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basic/widgets_4b.py


widget.currentItemChanged.connect(self.index_changed)
widget.currentTextChanged.connect(self.text_changed)

self.setCentralwidget(widget)

def index_changed(self, i): #/4&%5l, i /& QListItem
print(i.text())

def text_changed(self, s): # si& A strilff =4
print(s)
app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« BiTEIE! SEIEEN=I, WELGIFRFZER. &I (NRERNE) BRE=

E7

| B MyA. — O % | e My App My App o &
One
One Two One
Two
Thi
Two ree Three
Three

B+F: 7 Windows, macOS 1 Linux(Ubuntu) ETEIRY QListwidget
QLineEdit

Quineedit EHR—MERRIBRITNAREE, BRIJUERETRARS., XERERATEREFRER
BIREIEREANGIRNRE. FI20, BMABFERBUE B FRE.

Listing 20. basic/widgets_6.py
import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import QApplication, QLineEdit, QMainwindow

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

self.setwindowTitle("My App")

widget = QLineEdit()
widget.setMaxLength(10)
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widget.setPlaceholderText("Enter your text")
# widget.setReadonly(True) # HUMIERZAT LA E N Nk
widget.returnPressed.connect(self.return_pressed)
widget.selectionChanged.connect(self.selection_changed)
widget. textChanged. connect(self.text_changed)
widget.textEdited.connect(self.text_edited)
self.setCentralwidget(widget)

def return_pressed(self):
print("Return pressed!")
self.centralwidget() .setText("BOOM!")

def selection_changed(self):
print("selection changed")
print(self.centralwidget().selectedText())

def text_changed(self, s):
print("Text changed...")
print(s)

def text_edited(self, s):
print("Text edited...")
print(s)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« IBTEIE! BEEI— I HHRTIIEBENABNE.

lenter vour tase Enter your text Enter .

E+78: T Windows, macOS 1 Linux(Ubuntu) EMEHAJ QLineEdit

LA ECRBRR, ERTLUBIS(ER . setMaxLength FiEAANAFEEEREAKE. A4 (BIE
BFRRANASRIE RN A) BB .setPlaceholderText FHiZkinil.

Quineedit ARERREFHRE T —FRINES, 8fF (BF) ETEEREN. BRISREKEERH,
BHNEERNMREES, —TATEFNXAERENIHE, BS— AT ARENAR R, XERX
BIETRFRENERFREN. RESAPRENAR, Z2KIE textedited 55,

Itah, IERRT AR NIBRSIH TEINIGIE, LA SR LAR R Eab s, X LAR TR
:



widget.setInputMask('000.000.000.000;_")

BRI SRS R R3S, BRI AT IeIEIPvAlbir,
QSpinBox #1 QDoub1eSpinBox

QspinBox BT — eV NIEMANE, BHIEIF0RAME. ospinBox ITIFEEEL, MHEXAYE
{4 QDoublespinBox FEHF AN,

@,

ISR ( double )ERXUEE T ZmEi(double float)2 C++ 28, 1H2FPython B CHIZAE( float)
R, FthzE LA

Listing 21. basic/widgets_7.py
import sys
from PyQt6.Qtwidgets import QApplication, QMainwindow, QSpinBox

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init__Q

self.setwindowTitle("'My App")

widget = QSpinBox()
# o : widget = QDoubleSpinBox()

widget.setMinimum(-10)
widget.setMaximum(3)
# o : widget.setRange(-10,3)

widget.setPrefix("$")

widget.setsuffix("c")

widget.setSinglestep(3) # ¥, X J-QDoubleSpinBox, fff0.5
widget.valuecChanged.connect(self.value_changed)
widget.textChanged. connect(self.value_changed_str)

self.setCentralwidget(widget)

def value_changed(self, i):
print(i)

def value_changed_str(self, s):
print(s)

app = QApplication(sys.argv)
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window = Mainwindow()
window.show()

app.exec()

CIBITEIB! BEER— M EFRNE, ZERTESINEREN, ESeEREE+38)-10Z
IR

- -

Wd $bc |~ sb c

»

B++: & Windows, macOS #1 Linux(Ubuntu) _ETEIHY QSpinBox
FERERBRER Tz BRISHINEE,

R EEZEASEE, BTLUMER setMinimum 1 setMaximum , BE{FEF setRange [ERTIZER

. BEXRENIR IO ES IR AR FEERNNEE, HIa06ER .setprefix I .setsuffix
RN B SR MIRCE R,

M EAIE _ EFE TEELanE N m M AR E, ZER{FER .setSinglestep HITIRE. BT
B, XA aESIEE (IR,

QspinBox F1 QpoublespinBox #BEH .valuechanged {55, ZESEHEERENZTHIHE
K. .valueChanged E5RZEHFE (BHEIFAE) , MEMAY . textchanged ESNIBEIENF
FFERE, BENSINEERER.

QSlider

QsTider T —NEaIREM, HAEBIEES qpoublespinBox JFERIL. CARIUMFH RS
SRiE, MEEERERMRKE LRVERTR. SFBREMR MUREZEHITREE, (BEFAFEEY
fEHRERS, WEHEFREERA. WEEtRENNARESEEE.

EE— N FOMIE LB ERIIAN .slidermoved 55, UR— 1M EHBRE AR AHE

.sliderpressed =5,

Listing 22. basic/widgets_8.py
import sys
from PyQt6.QtCore import Qt

from PyQt6.Qtwidgets import QApplication, QMainwindow, QSTlider

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

self.setwindowTitle("My App")
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widget = QSTlider()

widget.setMinimum(-10)

widget.setMaximum(3)

# o#: widget.setRange(-10,3)
widget.setSingleStep(3)
widget.valueChanged.connect(self.value_changed)
widget.sliderMoved.connect(self.slider_position)
widget.sliderPressed.connect(self.slider_pressed)
widget.sTiderReleased.connect(self.slider_released)

self.setCentralwidget(widget)

def value_changed(self, i):
print(i)

def slider_position(self, p):
print("position", p)

def slider_pressed(self):
print("Pressed!")

def sTlider_released(self):
print("Released")
app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« IBTEIE! SER—NBREY. EaNBRETRT EREE.

Bl — 0 b4 ® @ My App My App - O X

B+/\: £ Windows, macOS 1 Linux(Ubuntu) EEHRJI Qslider . £ Windows SFFHRSY EZ|
RN,

SRR LB SRR E RS MR EE SR ERYBR. HERSE QtasR=EFEN. Fan

widget.QSlider(Qt.orientiation.vertical)

shE——


Dell
附注
widget = QSlider(Qt.Orientiation.Vertical)


widget.QSlider(Qt.Orientiation.Horizontal)

QD1ial

&fE, Qoial B— M AJheieaYiEt, heESiBtER, BINIAEINLE. EERRERE, BN U
AEREANGIRFRE. AT, eilEsESMNAERRIFIsS R PrSE R 2R,

Listing 23. basic/widgets_9.py
import sys
from PyQt6.QtCore import Qt

from PyQt6.Qtwidgets import QApplication, QDial, QMainwindow

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q
self.setwindowTitle("My App")
widget = QDial()

widget.setRange(-10, 100)
widget.setSingleStep(1l)

widget.valuecChanged.connect(self.value_changed)
widget.sTiderMoved.connect(self.slider_position)
widget.sliderPressed.connect(self.slider_pressed)
widget.sTiderReleased.connect(self.slider_released)

self.setCentralwidget(widget)

def value_changed(self, i):
print(i)

def slider_position(self, p):
print("position", p)

def slider_pressed(self):
print("Pressed!")

def slider_released(self):
print("Released")
app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« BTER! GBI e, Bl eLNEBERIEE— M.


af://n588
Dell
附注
widget = QSlider(Qt.Orientiation.Horizontal)


5] — ] X | ® @ MyApp MyApp - 0O &
S
) |
N
f
s N 4

EB+.: 7E Windows, macOS #0 Linux(Ubuntu) LEAY qbial
XEEES oslider BYEEHERE, HRETHRENSZFR (FI20 .sTidermoved) .

LAERUERS PyQte SRRTAERY Qt IFHRIBENE. BEEE X BIRMRI=EYIER, SEMEESHTE
t, B2 QL.

Qwidget

HARETHE— QWidget, BEEARZE. BMNZAES—HIPER Quidge t BIET—1=
EHH. 18 qwidget AILAS /5 —RAIEEMRMRIRSR, UWEBENSSEGERM. BIISEREE
AN REE B E X IEH(22. BEMEMH).

IBICE awidget , EINEMEMERE!

6. R

FIBRIALE, HNEKKINEET—MEL, FEEFHRNT M=, B2, BEBRAT, BafE
EBEORRNMIZS NG, AR ER T —Eizd. £ Quh, HERmERAFIEG. Qt
PIRET 4 FEXMB, TR

iG] 38

QHBoxLayout MK ERB
QVBoxLayout HMHEEHMB
QGridLayout FERTZRS | HEXXYHR
QstackedLayout WE (z) EREtZA)

Qt HRMHt T =F"4#/5: qvBoxLayout. QHBoxLayout FJ QGridLayout . Itt#h, 1&H
QstackedLayout , ERIFEER—TBNERE—IENES— 2L, EEXRER—NEH.

EARER, HIBEINBXERE, FRFNMIERENIREMNBER PRI

9,

Qt Designer

& sehR ERTLAERRQt DesignerLIEIFZ SNk ERE, BIMEREASTPIFEMANE, UL
BAMERAHED, RAXFBETEFNLIRRERS.


http://doc.qt.io/qt-5/
af://n599
af://n602

A

9,

IBSINE—DHTHY myapp.py, FHEELFRIZFRET FRUMATSFER.

ATESEATRNAR, HIMGELZE—MERNEE B RETRNIERNEE, XEHTX
DEANFINE B HREY. BEESHAERANARFEIE— Y, FSEBER
Tlayout_colorwidget.py , FRINLATEE. BANSHE F— ARG SAZIBA NN BRER
.

Listing 24. basic/layout_colorwidget.py

from PyQt6.QtGui import QColor, QPalette
from PyQt6.Qtwidgets import Qwidget

class color(qQwidget):
def __init__(self, color):
super().__init_QO
self.setAutoFillBackground(True)

palette = self.palette()
palette.setColor(QPalette.ColorrRole.window, QColor(color))
self.setPalette(palette)

FEUARCRER, FAFEMU Qwidget LIBEEEHSHNBEREINIEMN color . SIEERHRT, HINEZ—1SE

—B8 (—MFRER) . 8%, )G .setautorillBackground IREN True , LUEREHEEIA
BOREEREER, BETRk, BIIEEHEM qralette.window BIEEX A URMANE color ATE
WEIFT Qcolor . &fE, BEIEZBEERMBREYS., RRERE—MER THEHNERY, ZABERE

Sl ITHEERT.

MRETBU EANBELHELIERE, BARED! BIVSEEEFEANBNECEBE N IBHEE
R, Bal, SREFTHEUTMBEIR S — S EFRIT &Rl ——

color('red")

B, IERIERMEIEN e BB BN E L ER IR M. STeieE, BRI
M .setcentralwidget FERIIFEED, XEFMERT—MELIEED.

Listing 25. basic/layout_1.py
import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import QApplication, QMainwindow

from layout_colorwidget import Color
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class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO
self.setwindowTitle("My App")
widget = Color("red")
self.setCentralwidget(widget)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

& BEFEIR! FOEHNHR=SERATE, BRI T BLUERTEE RS
EIR

B—+: I colorizid, EFEAMLIE,

BTk, BIBKRAEEMEYEN QtHR. BEE, ESMREMIEIEOFR, HIIFE— A
Qwidget RBEHME.

QvBoxLayout EEHFIIEY
65 queoxLayout , EEILUSEMEIEHBITERILY b, TRN— NS ERNEIBIRRESS,
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B—+—: —MZRM EETINFETA qveoxLayout

BERNZEEFNEREF. BER, ATEMERNE avainwindow , BAIFEEENAEISME
Qwidget . X, FfIIRATLAER .setcentralwidget Kzt (F0f/8) MAEIEOS. BAINEE
EHSERETHS, 83EENFH Quidge 1, B, HIVGZRI—HRINLEEM.

Listing 26. basic/layout_2a.py
import sys
from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import (
QAppTlication,
QMainwindow,
QvBoxLayout,
Qwidget,
from Tayout_colorwidget import Color
class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q
self.setwindowTitle("My App")
Tayout = QvBoxLayout()

Tlayout.addwidget(color("red"))

widget = Qwidget()
widget.setLayout(layout)
self.setCentralwidget(widget)

app = QApplication(sys.argv)

window = Mainwindow()



window.show()

app.exec()

« IBTEIE! HiIE, WEIeEHREER R TIOE. XHEMBEE——HIIEEEN BN
BEE,

E—+=: FAEHRRTHI color =4
BTk, mhRFRMI—EE et

Listing 27. basic/layout 2b.py

import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import (
QApplication,
QMainwindow,
QVBoxLayout,
Qwidget,

from layout_colorwidget import Color
class Mainwindow(QMainwindow) :
def __init__(self):

super().__init_Q
self.setwindowTitle("My App")
TJayout = QvBoxLayout()
layout.addwidget(Color("red"))
Tlayout.addwidget(color("green"))
Tlayout.addwidget(color("blue™))
widget = Qwidget()

widget.setLayout(layout)
self.setCentralwidget(widget)

app = QApplication(sys.argv)



window = Mainwindow()
window.show()

app.exec()

SR TRINEERS, ENSRRRIIIRFERRS.

BE—”+=: =" color &4E— qQveoxLayout fHE+HEEHT!

QHBoxLayout 7KFEHEFIEH

QHBoxLayout SZfHE, RBKFEal. MUz ERNZIGM.

B+ —MEEGEF R QHBoxLayout
BFEAE, FAITLAESEMEE QuBoxLayout BI QHBoxLayout , HIfE, XEAESMNEEIGHET!.

|||H||

Listing 28. basic/layout_3.py

import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import (
QAppTlication,
QHBoxLayout,
QLabel,
QMainwindow,
Qwidget,

from layout_colorwidget import Color
class Mainwindow(QMainwindow) :
def __init__(self):
super().__init__QO

self.setwindowTitle("My App")

TJayout = QvBoxLayout()
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Tlayout.addwidget(Color("red"))
Tlayout.addwidget(color("green"))
Tayout.addwidget(Color("blue™))
widget = Qwidget()
widget.setLayout(layout)
self.setCentralwidget(widget)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« BITEIB! =HRKFEHES

E—+fH: =1 color &H4HE— qQveoxLayout FaEHKFHEF!

BREBR

SFEEZMNEE, EJLMER .addLayout ERBESEHREME. TE, i) QveoxLayout HIIZ!
F qHBoxLayout ., WNIERFAIE—LIERINZE) QvBoxLayout , BIMEEEHIYIERX GBS —ME
.

Listing 29. basic/layout_4.py
import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import (
QApplication,
QHBoxLayout,
QLabel,
QMainwindow,
QVBoxLayout,
Qwidget,

from layout_colorwidget import Color

class Mainwindow(QMainwindow) :
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def _init__(self):
super().__init_QO

self.setwindowTitle("My App")

Tayoutl = QHBoxLayout()
Tayout2 = QVBoxLayout()
Tayout3 = QvBoxLayout()

Tayout2.addwidget(Color("red"))
Tayout2.addwidget(Color("yellow"))
Tlayout2.addwidget(Color("purple™))

Tayoutl.addLayout(layout2)
Tlayoutl.addwidget(Color("green"))

Tayout3.addwidget(color("red"))
Tlayout3.addwidget(Color("purple™))

Tayoutl.addLayout(layout3)

widget = Qwidget()

widget.setLayout(Tayoutl)

self.setCentralwidget(widget)
app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

& IBITEIE! EHRKFHFIR 35, FFENEE 3 M EERENEY. BRI —TE!

i — O X

B ”+75: 8*EfY QHBoxLayout #1 QvBoxLayout fafE.

fEaLAMER . setContentMargins REMBEFEAEEE, fEA .setspacing RETTEZERVBEEE.

Tayoutl.setContentsMargins(0,0,0,0)
Tayoutl.setSpacing(20)

MR ER 7 iRERM ShBIAEEiEnAS.

Listing 30. basic/layout 5.py



import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import (
QApplication,
QHBoxLayout,
QLabel,
QMainwindow,
QvBoxLayout,
Qwidget,

from layout_colorwidget import Color
class Mainwindow(QMainwindow) :
def _init__(self):

super().__init_Q

self.setwindowTitle("My App")

Tayoutl = QHBoxLayout()
Tayout2 = QvBoxLayout()
Tayout3 = QvBoxLayout()

Jayoutl.setContentsMargins(0,0,0,0)
layoutl.setSpacing(20)

Tayout2.addwidget(color("red"))
Tayout2.addwidget(Color("yellow™))

Tlayout2.addwidget(Color("purple™))

Tayoutl.addLayout(Tayout2)
Tayoutl.addwidget(Color("green"))

Tayout3.addwidget(Color("red"))
Tayout3.addwidget(Color("purple™))

Tayoutl.addLayout(layout3)

widget = Qwidget()

widget.setLayout(layoutl)

self.setCentralwidget(widget)
app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

) BITEIB! SAIZVZRAEMAERTER. BB NE, BRIEEi1E T —Et
2.



B—++t: #*E[Y qHBoxLayout #[1 QvBoxLayout #5/F, EE4EEBERIEENIALE

QGridLayout {={LARIERZZVHES!

RECNFFEEER, BNRE=HFER queoxLayout 1 qHBoxLayout RMBEZNITHE (Hlank
B) , BERIEHEBERRR/NGRERIST. BRRENERER oGridLayout .

E—t+/\: — T RTETREMIBERINEAER qeridLayout

QGridLayout APFEEMIEPIFEMMETE. BRILIASMEHEETIFINE. SRS RLTT
=, BliIBHE=.
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B+ BREFRERN qeridLayout

Listing 31. basic/layout 6.py

import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import (
QAppTlication,
QGridLayout,
QLabel,
QMainwindow,
Qwidget,

from layout_colorwidget import Color

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.setwindowTitle("'My App")
TJayout = QGridLayout()

layout.addwidget(Color("red"), 0, 0)
Tlayout.addwidget(Color("green"), 1, 0)
Tayout.addwidget(Color("blue"), 1, 1)
Tlayout.addwidget(Color("purple™), 2, 1)

widget = Qwidget()
widget.setLayout(layout)
self.setCentralwidget(widget)



app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« BITEIE! BRIZEZEMLAMERZHE], RERDER, BATST.

m] — O P

B=: £ QGridLayout BIPU/ color {4

QStackedLayout {ER—=[EHEZS /M

BIENBNRE—FmERE ostackedLayout , W EAMIA, XipfaB it Tt REENEEREILE
H. RfE, BUERER TG, S EBRNARFPERERAHER, SRR
H, EER, F8 qstackedwidget , XE— 2 LMEREAXTIFIRS RN, REFEERE—
NEFINE] Quainwindow 1, BILAER .setcCentralwidget J5i%,

El=+—: qstackedLayout —— {£fRY, RERLEREHTINRN, BAERT, XEHNZH
BHrIsE— 1=
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E=+": qstackedLayout , AJLUEEE "/ (BHFirxSH1) BHFEEETRRIE.

Listing 32. basic/layout_7.py

import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import (
QAppTlication,
QLabel,
QMainwindow,
QstackedLayout,
Qwidget,

from layout_colorwidget import Color

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

self.setwindowTitle("My App")
Jayout = QStackedLayout()
Tlayout.addwidget(color("red"))
Tlayout.addwidget(Color("green"))

Tayout.addwidget(Color("blue™))
Tayout.addwidget(Color("yellow"))



Tayout.setCurrentIndex(3)
widget = Qwidget()
widget.setLayout(Tayout)
self.setCentralwidget(widget)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

& ETEIR! GRABIIRERNEE

E=1=: &l NEr—ME (RERNREY) .

Qstackedwidget ZMNFIEFPIFEMERITIESR. HUMRREER—MIE (17&") . BTl
BERSER .setcurrentIndex() BY .setCurrentwidget() EISERS| (FEIFHRINAINT) SdzHA
BRIREME, N\MzHZEEREHE M

T2 NEiEa0ER, FH qstackedLayout 5 qButton 5, ANARFREMHE— RS
RE——

Listing 33. basic/layout_8.py
import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import (
QAppTlication,
QHBoxLayout,
QLabel,
QMainwindow,
QPushButton,
QStackedLayout,
QvBoxLayout,
Qwidget,

from layout_colorwidget import Color

class Mainwindow(QMainwindow) :



def _init__(self):
super().__init_Q

self.setwindowTitle("My App")

pagelayout = QvBoxLayout()
button_layout = QHBoxLayout()
self.stacklayout = QStackedLayout()

pagelayout.addLayout (button_layout)
pagelayout.addLayout(self.stacklayout)

btn = QPushButton("red")
btn.pressed.connect(self.activate_tab_1)
button_layout.addwidget(btn)
self.stacklayout.addwidget(Color("red"))

btn = QPushButton('green')
btn.pressed.connect(self.activate_tab_2)
button_layout.addwidget(btn)
self.stacklayout.addwidget(Color("green"))

btn = QPushButton("yellow")
btn.pressed.connect(self.activate_tab_3)
button_layout.addwidget(btn)
self.stacklayout.addwidget(Color("yellow"))

widget = Qwidget()
widget.setlLayout(pagelayout)

self.setCentralwidget(widget)

def activate_tab_1(self):
self.stacklayout.setCurrentIndex(0)

def activate_tab_2(self):
self.stacklayout.setCurrentIndex (1)

def activate_tab_3(self):
self.stacklayout.setCurrentIndex(2)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« BTEB! IWE, ETLAERREENR Y.



B | My App — ] X

red green yellow

E=10: — MMttt mERTEsiEa AR,

QtIRET P HERNRIREY, FTLRMXMNE, FESE—RECLRLE— S, AR
—MBB. FTEIER-RETZMER qrabwidget BHEIEAT——

Listing 34. basic/layout_9.py

import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import (

QAppTlication,

QLabel,

QMainwindow,

QPushButton,

QTabwidget,

Qwidget,

from layout_colorwidget import Color

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q
self.setwindowTitle("My App")
tabs = QTabwidget()
tabs.setTabPosition(QTabwidget.TabPosition.west)

tabs.setMovable(True)

for n, color in enumerate(["red", "green", "blue", "yellow"]):
tabs.addTab(color(color), color)

self.setCentralwidget(tabs)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()



WISER, XM AREINEN——EEERS| ! S LiBIdiRE A RRERERSNNE, HiEd
.setMoveable FiAIIrEREBIEH.

@® MyApp

[

B | My App - O X

red
green  red

blue

yellow

yellow [RGIIEEY green

B=11f: 88148 QTabWidget, IxSRBrELM (FEM) . FEEBEERTE
Windows. macOS ¥0 Ubuntu _EEI9MNR.

BRI macOs IRE=SHEFERIREIIMIEFEE ——EmacOS RZFtH, REEARBLRF
BBl £ macOS R4, WHFlEBERTIFENRERER. XT3, ERILUSAMEE,
LERESEMMFaRMNSEREH, WEIEEFaTHN.

Listing 35. basic/layout 9b.py

tabs = QTabwidget()
tabs.setbDocumentMode (True)

= @ MyApp

blue green red

vellow

B=475: £ macOS k£, qrabwidget BINIYEIIZRE AN True.

7.#%E. TREESXES

BT, BISRT—EENNARRETR, XEnREErsHEtNAEFPHIE—IR
=R, HIIEBRRQUERMHNAT RO A EAFFEXEZ AESMAERERS—— Action,
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THR#=

EEINARAETRZ—RIERE., TEERAE/ENXAEMIFIEY, BT ENBERTH
TEIMES, MBIRALEXEES2EBEI. BIRIrSNAREFT&EAEINAFFEEE
— RE-EERNNAEER, falRMER0fficeEMTRINAER, SIEREIET L TR TIREX R
H, EXTIGEIRNASHNARERFNS, mELEZCEBER.

cOEHE Bl 4D ec|tg t2 BRI [EDDRCERRR|E ey =g

E=1t: wEEFAFFRETE—ILEE

Qt TEEZHERENR. XA, RALUSSFHTMEN Qt =, BR, MFiREms, RFNEiEE
FHA oaction RFERtIEETI RS E,

WBASC AN ARERRII— AR,

@,

BN 2 myapp.py B, FEEERENHFSMAMATER.

£ Qtrh, TEEE®ET qroolBar KEIEM. B, BHECIEZEN—LHI, REER
Quainwindow BY .addToolbar J5i%. B— 1"FEREFEAFE—NSEUEEL QToolBar 25, AIONRE
TEEERR, ZEREETERRREPIRIIZTERE,

Listing 36. basic/toolbars_and_menus_1.py

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO

self.setwindowTitle("My App")

label = QLabel("Hello!")
label.setAlignment(Qt.AlignmentFlag.AlignCenter)

self.setCentralwidget(label)

toolbar = QToolBar("My main toolbar")
self.addToolBar(toolbar)

def onMyToolBarButtonClick(self, s):
print("click", s)

« IBTEIE! FREENNER—FKERKNKRER. XMEENTEE, ARREHRERR
FIEIES= STl
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Hello!

E=1/\: — M mEIEE=NEN

BEERERNIEET! ?

AERIR, —BEBiRT ITEE, WEmeatsIUaRRERENRIIE. BLt, Fi—NE
RSN, BRIZBEARE—NAIBRNTEE, BEARR—ERRAERFESXAIEE.
ML TEEDEEEE—L, HIRFAHIN— qsutton =HEIE], (B Qt FIAE—FMEFNFE
AL R — R EE AT E—— AP 28I QAction, QAction B—MEMIEAMS A RENS
ERIR, XEWE, BHULUE—MNRPENSIMRERR, FETSZTEXERE (1R’
k. N, TEEMRAREEHSHR LI, i RE-5E)", EBiFET wiEas, il

SUTJEFRIFAVHIET = L, BRESFFRERERE ctr1-x (mac0S £ cmd-x) .

NERIRE QAction, BWEZMETTENILERME. B QAction , BEIAJLAREN—1
QAction , TEMANAIR(E, ARRIRERIZEREMTE=H, 81 oaction HERMR. KE&H
B EtIERNES URESATR) .

BEETEANE, THRIMMAIERSE— eAaction,

Listing 37. basic/toolbars_and_menus_2.py

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init__Q

self.setwindowTitle("My App")

Tabel = QLabel("Hello!")
label.setAlignment(Qt.AlignmentFlag.AlignCenter)

self.setCentralwidget(label)

toolbar = QToolBar(''My main toolbar")
self.addToolBar (toolbar)



button_action = QAction("Your button", self)
button_action.setStatusTip("This is your button™)
button_action.triggered.connect(self.onMyToolBarButtonClick)

toolbar.addAction(button_action)

def onMyToolBarButtonClick(self, s):
print("click", s)

B, BB RECKEZHRE oaction BIES, LMEERCRABERIE. TR, HiIEX

QAction A5, fEBIZSLAIRY, EATTLMEE—NeMEIREM/EERR. (RELRES(ET qobject 1F
PRI R ——XBBA UG self FEANEEORISIA. 3T oaction Kk, RKMKIFIRE—

MRS, XEREE.

BTk, BITLUERERE—MINSRT—BERSE, ZXARSERERSEE. &E, Fi)

B .triggered [ESEREIEENRE. B2 oaction WHAL" (BUELE) i, ZESHSMA.

« BITEIB! SNZEITERENRERE. IREREE, HIHNEEXREFHSAA
‘R R EEHAPAE.

n| — O X

Your button

Hello!

BE=+7: F(AY eaction AT BA-—HERHET
Q)

P AEERENR?
EBIESERPIZREEEHIES, MATFRNNRAREEE ST ——REEmtE—REINEREN
B, XF&EHAIZEIEZIN qpushButton —#¥,
EBATRIN— MRS,
HATEITAA ostatusBar FIEHEREEL . setstatusBar ROBRSENSR. BTFRIIAFTEE
BUASHEIRE, BT LAECIENEERGEESEHRE, BT E— TR RS

Listing 38. basic/toolbars_and_menus_3.py
class Mainwindow(QMainwindow) :

def __init__(self):
super().__init__Q



self.setwindowTitle("'My App")

Tabel = QLabel("Hello!")
Tlabel.setAlignment(Qt.AlignmentFlag.AlignCenter)

self.setCentralwidget(label)

toolbar = QToolBar('"'My main toolbar")
self.addToolBar(toolbar)

button_action = QAction("Your button", self)
button_action.setStatusTip("This is your button™)
button_action.triggered.connect(self.onMyToolBarButtonClick)
toolbar.addAction(button_action)

self.setStatusBar(QStatusBar(self))

def onMyToolBarButtonClick(self, s):
print("click", s)

¥ BITElE! BESAEEEIEERELE, BRBEIINEAEENRSBIRSIESRER.

" — O X

Your button

Your button

This is your button

BT+ RSN ASER IBE R R .

ETE, VSR eaction REATIMN———mt—RSBEI T, BRARESEEXE. B
—m, BAIREE Qaction WS VAR setcheckable(True) F5i%,

Listing 39. basic/toolbars_and_menus_4.py

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.setwindowTitle("'My App")

Tabel = QLabel("Hello!")
Tlabel.setAlignment(Qt.AlignmentFlag.AlignCenter)

self.setCentralwidget(label)

toolbar = QToolBar('"My main toolbar")



self.addToolBar(toolbar)

button_action = QAction("Your button", self)
button_action.setStatusTip("This is your button")
button_action.triggered.connect(self.onMyToolBarButtonClick)
button_action.setCheckable(True)
toolbar.addAction(button_action)

self.setStatusBar(QStatusBar(self))

def onMyToolBarButtonClick(self, s):
print("click", s)

& IBITEIR! BEaERE, EECNEPRSTDRIRIETRES. BER, RIIMECIENE
EMIERERIEHE True F1 False,

R — O X
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SZRY basedir FANIHER. XERTICEMITLIETHAE, EREHREZUE. &a, ERERRN
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Listing 40. basic/toolbars_and_menus_5.py

import os
import sys

from PyQt6.QtCore import QSize, Qt
from PyQt6.QtGui import QAction, QIcon
from PyQt6.Qtwidgets import (

QApplication,

QLabel,

QMainwindow,

QStatusBar,

QToolBar,

basedir = os.path.dirname(_file__)
# tag::Mainwindow[]
class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

self.setwindowTitle("My App")

label = QLabel("Hello!")
Tabel.setATignment(Qt.AlignmentFlag.AlignCenter)

self.setCentralwidget(label)



toolbar = QToolBar(''My main toolbar")
toolbar.setIconSize(QSize(16, 16))
self.addToolBar(toolbar)

button_action = QAction(
QIcon(os.path.join(basedir, "bug.png")),
"Your button",
self,

)

button_action.setStatusTip("This is your button")
button_action.triggered.connect(self.onMyToolBarButtonClick)
button_action.setCheckable(True)
toolbar.addAction(button_action)
self.setStatusBar(QStatusBar(self))

def onMyToolBarButtonClick(self, s):
print("click", s)

# end: :Mainwindow[]

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« IBTEIE! oAction MELIEFRZNET. BN SZRIZSEEE.

R — O pe
#

Hello!

E+=: E(IHE— 1 EraVRERE
BEIR, QtFEARERANIARERMERAE LELFEREIR. XASRERINA, BEaLUE
Fi .setToolButtonstyle BEIIKE., ZIEEZRE qt. HRATEPLU™MHIIRE:
&5 75
Qt.ToolButtonStyle.ToolButtonIconOnly NEER, §BXA

Qt.ToolButtonStyle.ToolButtonTextonly NBXAR, BB



bRk 38
BNFEEXAMERR, BXAEERE

Qt.ToolButtonStyle.ToolButtonTextBesideIcon "
122

RIRSFAEAFER, BXAEER
=

Qt.ToolButtonStyle.ToolButtonTextUnderIcon

Qt.ToolButtonStyle.ToolButtonFollowstyle IRMEA MR AV

9,

FeRriZ (s FRMRRETL?

BAEN Qt.ToolButtonStyle.ToolButtonFollowstyle , XEKERHIN BEFEIINETE
NAEFETIERENE/ 2BRE. XBEWEFLUERIN AEFRUEIE SRR MIE—
.

BTk, BMRIESRII—EETER. RGNS MESSERY. WeipmE, EaILL
TR IME I, EIEERAIEEIE.

Listing 41. basic/toolbars_and_menus_6.py

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

self.setwindowTitle("My App")

label = QLabel("Hello!")
Tabel.setAlignment(Qt.AlignmentFlag.AlignCenter)

self.setCentralwidget(label)

toolbar = QToolBar('"'My main toolbar")
toolbar.setIconSize(QSize(16, 16))
self.addToolBar(toolbar)

button_action = QAction(

QIcon(os.path.join(basedir, "bug.png")),

"Your button",

self,
)
button_action.setStatusTip("This is your button™)
button_action.triggered.connect(self.onMyToolBarButtonClick)
button_action.setCheckable(True)
toolbar.addAction(button_action)

toolbar.addseparator()



button_action2 = QAction(

QIcon(os.path.join(basedir, "bug.png")),

"Your button2",

self,
)
button_action2.setStatusTip("This is your button2")
button_action2.triggered.connect(self.onMyToolBarButtonClick)
button_action2.setCheckable(True)
toolbar.addAction(button_action2)

toolbar.addwidget(QLabel ("Hello"))
toolbar.addwidget(QCheckBox())

self.setStatusBar(QstatusBar(self))

def onMyToolBarButtonClick(self, s):
print("click", s)

& IBTEIE! MEEILUBRIS MREI— N EIHE.

n — [] X
B # Helld |

Hello!

P MR TR,
ZREd
SREBRAPRENE— MR, ERTIFEO, SEmacOSRERITRERER. Sl

THRNRTENEN FERFINRE. FE—EAERBE——GIa0st. i, #Bh. SKEALIERELEIZET
BRI ENEEH, FEENBERESGH B ERERRESEEIDEE.
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Listing 42. basic/toolbars_and_menus_7.py

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init__Q

self.setwindowTitle("My App")

label = QLabel("Hello!")
label.setAlignment(Qt.AlignmentFlag.AlignCenter)

self.setCentralwidget(label)



toolbar = QToolBar("My main toolbar")
toolbar.setIconsize(QSize(16, 16))
self.addToolBar(toolbar)

button_action = QAction(

QIcon(os.path.join(basedir, "bug.png")),

"&yYour button",

self,
)
button_action.setStatusTip("This is your button™)
button_action.triggered.connect(self.onMyToolBarButtonClick)
button_action.setCheckable(True)
toolbar.addAction(button_action)

toolbar.addseparator()

button_action2 = QAction(

QIicon(os.path.join(basedir, "bug.png")),

"Your &button2",

self,
)
button_action2.setStatusTip("This is your button2™)
button_action2.triggered.connect(self.onMyToolBarButtonClick)
button_action2.setCheckable(True)
toolbar.addAction(button_action2)

toolbar.addwidget(QLabel("Hell0"))
toolbar.addwidget(QCheckBox())

self.setStatusBar(QstatusBar(self))
menu = self.menuBar()

file_menu = menu.addMenu("&File")
file_menu.addAction(button_action)

def onMyToolBarButtonClick(self, s):
print("click", s)

REESKEBEPRIEIE, BERINZEA RS ——EHET oAction AR,
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Listing 43. basic/toolbars_and_menus_8.py

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.setwindowTitle("My App")

Tabel = QLabel("Hello!")
label.setAlignment(Qt.AlignmentFlag.AlignCenter)

self.setCentralwidget(label)

toolbar = QToolBar("My main toolbar")
toolbar.setIconSize(QSize(16, 16))
self.addToolBar(toolbar)

button_action = QAction(

QIcon(os.path.join(basedir, "bug.png")),

"&your button",

self,
)
button_action.setStatusTip("This is your button")
button_action.triggered.connect(self.onMyToolBarButtonClick)
button_action.setCheckable(True)
toolbar.addAction(button_action)



toolbar.addseparator()

button_action2 = QAction(

QIcon(os.path.join(basedir, "bug.png")),

"Your &button2",

self,
)
button_action2.setStatusTip("This is your button2™)
button_action2.triggered.connect(self.onMyToolBarButtonClick)
button_action2.setCheckable(True)
toolbar.addAction(button_action2)

toolbar.addwidget(QLabel ("Hell0"))
toolbar.addwidget(QCheckBox())

self.setStatusBar(QStatusBar(self))
menu = self.menuBar()

file_menu = menu.addMenu("&File")
file_menu.addAction(button_action)
file_menu.addSeparator()

file_menu.addAction(button_action2)

def onMyToolBarButtonClick(self, s):
print("click", s)

& IBTEIE! BMZERRNREAED, BilZEMNZE2E—FoRE.
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File
# Your button
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B+t BB EREhEREET
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¥, IINBEFE macOS ERER.
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Listing 44. basic/toolbars_and_menus_9.py

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init__Q



self.setwindowTitle("My App")

label = QLabel("Hello!")
label.setAlignment(Qt.AlignmentFlag.AlignCenter)

self.setCentralwidget(label)

toolbar = QToolBar("My main toolbar")
toolbar.setIconSize(QSize(16, 16))
self.addToolBar(toolbar)

button_action = QAction(

QIicon(os.path.join(basedir, "bug.png")),

"&yYour button",

self,
)
button_action.setStatusTip("This is your button™)
button_action.triggered.connect(self.onMyToolBarButtonClick)
button_action.setCheckable(True)
toolbar.addAction(button_action)

toolbar.addseparator()

button_action2 = QAction(

QIcon(os.path.join(basedir, "bug.png")),

"Your &button2",

self,
)
button_action2.setStatusTip("This is your button2™)
button_action2.triggered.connect(self.onMyToolBarButtonClick)
button_action2.setCheckable(True)
toolbar.addAction(button_action2)

toolbar.addwidget(QLabel("Hell0"))
toolbar.addwidget(QCheckBox())

self.setStatusBar(QSstatusBar(self))
menu = self.menuBar()

file_menu = menu.addMenu("&File")
file_menu.addAction(button_action)

file_menu.addSeparator()

file_submenu = file_menu.addMenu("Submenu™)
file_submenu.addAction(button_action2)

def onMyToolBarButtonClick(self, s):
print("click", s)
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Listing 45. basic/toolbars_and_menus_end.py
class Mainwindow(QMainwindow) :

def __init__(self):
super().__init_QO

self.setwindowTitle("My App")

Tabel = QLabel("Hello!")
# Qt mATHATEZHTHE EHNEE. 20 http://doc.qt.io/qt-5/qt.htm]
label.setAlignment(Qt.AlignmentFlag.AlignCenter)

# WEGWORPRES. BRIAELT, B0 RO SiEE 0P rRpTE 2.
self.setCentralwidget(label)

toolbar = QToolBar("My main toolbar™)
toolbar.setIconSize(QSize(16, 16))
self.addToolBar(toolbar)



button_action = QAction(
QIcon(os.path.join(basedir, "bug.png")),
"&your button",
self,

)

button_action.setStatusTip("This is your button")
button_action.triggered.connect(self.onMyToolBarButtonClick)
button_action.setCheckable(True)

# AT DA R A A AR, FlanctrT+p

# Qt. A ATAAR RS (Flin Qt.CTRL + Qt.Key_P)

# WAL AN (Flin QreySequence.Print)
button_action.setShortcut(QKkeySequence("Cctrl+p"))
toolbar.addAction(button_action)

toolbar.addseparator()

button_action2 = QAction(
QIicon(os.path.join(basedir, "bug.png")),
"Your &button2",
self,

)

button_action2.setStatusTip("This is your button2™)
button_action2.triggered.connect(self.onMyToolBarButtonClick)
button_action2.setCheckable(True)
toolbar.addAction(button_action)

toolbar.addwidget(QLabel("Hell0"))
toolbar.addwidget(QCheckBox())
self.setStatusBar(QStatusBar(self))

menu = self.menuBar()

file_menu = menu.addMenu("&File")
file_menu.addAction(button_action)

file_menu.addSeparator()
file_submenu = file_menu.addMenu("Submenu")
file_submenu.addAction(button_action2)

def onMyToolBarButtonClick(self, s):
print("click", s)
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Listing 46. basic/dialogs_start.py
import sys
from PyQt6.Qtwidgets import QApplication, QMainwindow, QPushButton
class Mainwindow(QMainwindow) :
def _init__(self):
super().__init__Q
self.setwindowTitle("My App")
button = QPushButton("Press me for a dialog!"
button.clicked.connect(self.button_clicked)
self.setCentralwidget(button)
def button_clicked(self, s):

print("click", s)

app = QApplication(sys.argv)



window = Mainwindow()
window.show()

app.exec()

E1& button_clicked (FRUHRHHETRIES) &, BAICIEIHEESLA, FEHAIRY Qvainwindow
SCHWEARBEOEE, SOEFEIHEER avainwindow FIESEN. XEKRENEESTEELESR
BORIRE,

Listing 47. basic/dialogs_1.py

import sys

from PyQt6.Qtwidgets import (
QAppTlication,
Qbialog,
QMainwindow,
QPushButton,

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

self.setwindowTitle("My App")
button = QPushButton("Press me for a dialog!™)

button.clicked.connect(self.button_clicked)
self.setCentralwidget(button)

def button_clicked(self, s):
print("click", s)

dlg = QDialog(self)
dlg.setwindowTitle("?")
dlg.exec()

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()
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Listing 48. basic/dialogs_2a.py

class CustomDialog(QDialog):
def __init__(self):
super().__init__Q

self.setwindowTitle("HELLO!")

buttons = (
QDhialogButtonBox.StandardButton.ok
| QDialogButtonBox.StandardButton.Cancel

self.buttonBox = QDialogButtonBox(buttons)
self.buttonBox.accepted.connect(self.accept)
self.buttonBox.rejected.connect(self.reject)

self.Tayout = QvBoxLayout()

message = QLabel("Something happened, is that oKk?")
self.layout.addwidget(message)
self.layout.addwidget(self.buttonBox)
self.setLayout(self.layout)



ELEARBEH, FHIELEIET qpialog BIFE, FEHEAGSRN customdialog . XJF
Quainwindow , FAJESEHHY _init__ HMPNEABEXNIRE, LMEENSREIZENMAXLRENIR
B. 87, ®()FER .setwindowTitle) 79 apialog REIRNE, SEAIAFEOREFRIS T
21EE.

T—RABSRAEMETINEERE. XATs TN ESR—L, A, XERTQHERRFES
A ER U B B RIEME.

RRARRIR?

LR, BRILUEERRRGX—R, ERMETRIRE qButton , {EARNFMARSARTHAEFRIHEES
BENKREAE (Gl RE RAMTANMIFEN) . BEENXE T AT AP RBEIRE
Wi, BRI,

BIERHEERIERSE— S 2(EMA QpialogButtonBox AR RBIMENERIVZH. TRIYEH
STEESIRINT:

Table 1. @pialogButtonBox available button types.

QbialogButtonBox.0k
QDbialogButtonBox.0Open
QDbialogButtonBox.Save
QDialogButtonBox.Cancel
QDbialogButtonBox.Close
QbialogButtonBox.Discard
QbialogButtonBox.Apply
QDbialogButtonBox.Reset
QDbialogButtonBox.Restorebefaults
QDbialogButtonBox.Help
QDbialogButtonBox.SaveAll
QDbialogButtonBox.Yes
QDbialogButtonBox.YesToAll
QDbialogButtonBox.No

QDbialogButtonBox.NoToAll



QDbialogButtonBox.Abort
QDialogButtonBox.Retry
QDialogButtonBox.Ignore

QDbialogButtonBox.NoButton

XLz L B A REE R R ARNEE, EILIEIEREER (|) B NI TEEERE SR
#H17. QREFENESNMIBRERNIY. fa0, ZERHETBH&E, HERT:

buttons = QDialogButtonBox.0k | QDialogButtonBox.Cancel

TEFENELE— 1 BE, AR MR, BTk, FILmeZE— QDialogButtonBox 3£l
SREMXLZE, RHNERRSEASE— I SHUES.

NTEEREAFAENR, SUEIERRY QdialogButtonBox {SSIERERINNEE LAY, EAGIH, K]
15 qQpialogButtonBox HY .accepted 1 .rejected {E51&EEZE Qpialog FZEHY .accept ()
.reject() WIFEFER,

®E, AT qQpialogButtonBox HIMEFRKNIAIXNEES, BHAIVREERFINZRNEERSS. FEit,
SFEBEO, EICE— M, FEFEIIE apialogButtonBox FHINEIEAF ( QpialogButtonBox
BNz | REEzmERERENOEEL.,

B2, BAI7E Mainwindow.button_clicked #H/E5 custombialog .,
Listing 49. basic/dialogs_2a.py

def button_clicked(self, s):
print("click", s)

dlg = Custombialog()

if dlg.exec():
print("Success!")

else:
print("cancel!™)

¥ BITEIE! [ELSHIHEE, BRBER— 8 SRERHEE.



Press me for a dialog!

B | HELLO! ? X

Something happened, is that OK?

oK Cancel

ER+=: HMSrEfEEaIriaeE.

LERERAUSHINEEN, TSR EHMERENZI——BEUTERETR, BREEHEY
IBEHEREMNEOZ L, UERFESZHE. BXMX—R, HIFENNEEEE—RE
M. MRBAVSEBOEAREOEES Qt, Qt RHXHBERNEERANEENHOSEONFL
XI3%.

A TTLMERFAIAY custompialog 3§, EEIES— parent %,

Listing 50. basic/dialogs_2b.py

class CustomDialog(QDialog):
def __init__(self, parent=None): #1
super().__init__(parent)

self.setwindowTitle("HELLO!")

buttons = (
QDhialogButtonBox.StandardButton.ok
| QDbialogButtonBox.StandardButton.Cancel

self.buttonBox = QDialogButtonBox(buttons)
self.buttonBox.accepted.connect(self.accept)
self.buttonBox.rejected.connect(self.reject)

self.Tayout = QvBoxLayout()

message = QLabel("Something happened, 1is that oKk?")
self.layout.addwidget(message)
self.layout.addwidget(self.buttonBox)
self.setLayout(self.layout)



1. BATEBBIANEA None , IXEERRTFRETIARIE RS,
Rie, SEAIZEEENINEENLARS, sTLUEEEOEAISEEERE. RN
button_clicked F53£9, self MERIINVFEFOS.

Listing 51. basic/dialogs_2b.py

def button_clicked(self, s):
print("click", s)

dlg = Custombialog(self)
if dlg.exec():
print("Success!")
else:
print("Cancel!")

) IBTEIR! [ELSHRNEE, BNzt RENIEFREZXSEESL,

W1 My App — L]

B HELLO! ? X

Something happened, is that OK?

0K Cancel

ER+=: BARHEEMTREORIPR,

RE! LEAIIETHE—IIHEE. A%, EILBEANFERMIEIEMRAS. RFEGEE—
FESEBAZ BB,

AREHNFFEFHRREE—LENINEE. ERATITLUBTHRIXLINEE, BQUBRETIFEREN
TEEAURER, XEXNEEAGLETAETF, RitGEEMSFanE.

(A QMessageBox BRiEHEXIHHE

BAVEERN BN ENHEELELRE QuessageBox , BATATRIRER. BE. XTFHEEXIEE———
RIATBAIFNEIRAISEE. FTEAVRAIBIE T — N EEA) QuessageBox HETRE.

Listing 52. basic/dialogs_3.py
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def button_clicked(self, s):
dlg = QMessageBox(self)
dlg.setwindowTitle("I have a question!™)
dlg.setText("This is a simple dialog")
button = dlg.exec()

# BRI T LRI A R .
button = QMessageBox.StandardButton(button)

if button == QMessageBox.StandardButton.oOk:
print("ok!")

& IBITEIE! BBER— MR HE RAEEXNEE.

B ' | have a question! X

This is a simple dialog

OK

EfR+PY: — QuessageBox XFiHHE,

S5#HMZERTCHHEEZHESRLl, qvessageBox FERAVZHAEI—AEEHRTEE, XTE
EALIER | fFSEAUERS MR, o BB EY RN T FR:

Table 2. QuessageBox available button types.

QMessageBox .0k
QMessageBox.0pen
QMessageBox.Save
QMessageBox.Cancel
QMessageBox.Close
QMessageBox.Discard
QMessageBox.Apply
QMessageBox.Reset
QMessageBox.RestoreDefaults
QMessageBox.Help

QMessageBox.SaveAll



QMessageBoOX.Yes
QMessageBox.YesToAll
QMessageBox.No
QMessageBox.NoToAl1
QMessageBox.Abort
QMessageBox.Retry
QMessageBox.Ignore

QMessageBox.NoButton

R LUEIT IR B FEP— N ERREFE NS E BB

Table 3. QMessageBox icon constants.

BEWRIRS Description
QMessageBox.NoIcon HEWE S BER
QMessageBox.Question X HERERR
QMessageBox.Information ZEENHEs®E
QMessageBox.wWarning ZEBEAEEER
QMessageBox.Critical ZHEBRPFEE— N TEI®

plgn, LAMRBeIE— NSRRI E REIEE.

Listing 53. basic/dialogs_4.py

from PyQt6.Qtwidgets import (
QApplication,
Qbialog,
QMainwindow,
QMessageBoOX,
QPushButton,

class Mainwindow(QMainwindow) :
# __init__ koA, DR
def button_clicked(self, s):
dlg = QvessageBox(self)
dlg.setwindowTitle("I have a question!")
dlg.setText("This is a question dialog")
d1g.setStandardButtons(
QMessageBox.StandardButton.Yes
| QvessageBox.StandardButton.No



dlg.setIcon(QMessageBox.Icon.Question)
button = dlg.exec()

# AR A2 T DR 4 SR
button = QMessageBox.StandardButton(button)

if button == QMessageBox.StandardButton.Yes:
print("ves!")

else:
print("No!")

7 BT BB RS REE,
% | | have a question! X

This is a question dialog

Yes No

ER+Hh: {#F avessageBox BUFEAIRIIHIE.

TR QuessageBox IHEE

NTH—TEIRIE, QuessageBox MR T —RIERSHIZ, XEHEBTEEERESSESEEXE
&, MAicHTZE QuessageBox 3L, XL EU FAR:

QMessageBox.about(parent, title, message)
QMessageBox.critical(parent, title, message)
QMessageBox.information(parent, title, message)
QMessageBox.question(parent, title, message)
QMessageBox.warning(parent, title, message)

parent SHEMEERBIIKEN. WMRERNEEOSHNEE, BILUER self S5IBEENX
K. LINRAIBIE—NEEXIEE, SZRIRFIZEI, B8 R E &,

Listing 54. basic/dialogs_5.py

def button_clicked(self, s):
button = QMessageBox.question(
self, "Question dialog”, "The longer message"

if button == QMessageBox.StandardButton.Yes:
print("ves!")

else:
print("No!")
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« BiTEIE! G2BIEENER, XXERNERNER .question( J3ix.

® | Question dialog X

The longer message

Yes No

Ef+7N: AERYRRRIEE

HEE, HIEFRBER execO R, MEEXBEAXEESE, MEEESFKEE. 817750
IREHEEREHRIE PaYRE. FITLIBTSREESIVERARERTILR, FEGNBdE FaYZE.

==

MMER. B, EEMXESEBSFISHRATNROARESE, XESHITRTRENEEFE
THHZHFARNERERF—, FIERRBA T, EIAAFEENRARE.

Listing 55. basic/dialogs_6.py

def button_clicked(self, s):
button = QMessageBox.critical(
self,
"oh dear!",
"Something went very wrong.",
buttons=QMessageBox.StandardButton.Discard
| QvessageBox.StandardButton.NoToAll
| QMessageBox.StandardButton.Ignore,
defaultButton=QMessageBox.StandardButton.Discard,

if button == QMessageBox.StandardButton.Discard:
print("Discard!")

elif button == QMessageBox.StandardButton.NoToAll:
print("No to all!")

else:

print("Ignore!™)

S — —

« IBTEIR! BEEI—HHEBEREHEATIEE



® | Oh dear! X

Something went very wronag.

lgnore Discard No to All

Ef+G: FEER X2 MEREE,
I REME

BESFENBPRREN S, ARERESER— M RRAEAHEERREIZSE. MTULA
B, pyate BT Qinputdialog 3K, ZKATATIRENARISREAIEEE, RISETLSBFRALER
EPRE.

BSHIREES— I REENRSH (BEA self ) | —NHEEE NSRS HIAR— 2R
ERMNESIDRRE, IAREMSENSERNEN. BRXESEN, BNSER—1TEE, XHEIR
E—MEF ok AYTTH, SHERBRT T HEKH. WR ok A False, NXIEESRK.

B, HMFE—NEEHROMF——NMRE, B8H—HEE, MBFEREIRE— 1 EBHE.
EffAT apialog.get_intQ BELE, FETRE self . BOREMBAZHZNERIIRRE
S

SNo

Listing 56. basic/dialogs_input_1.py

import sys

from PyQt6.Qtwidgets import (
QApplication,
QInputbialog,
QMainwindow,
QPushButton,

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.setwindowTitle("My App")

buttonl = QPushButton("Integer")
buttonl.clicked.connect(self.get_an_int)

self.setCentralwidget(buttonl)

def get_an_int(self):
my_int_value, ok = QInputDialog.getInt(


af://n1129

self, "Get an integer", "Enter a number'

)

print("Result:", ok, my_int_value)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

& IBTEIE! BBEI—NMRE. BTER, RASRTERMA—IEF.

FIERALE, —IERSAKE. AW BXANMIF, RIN—L%E, LUIRENRMESE. B
FRRANESERETEE, REELLUFMANGE.

Listing 57. basic/dialogs_input_2.py

import sys

from PyQt6.Qtwidgets import (

QApplication,
QInputbialog,

QLineEdit,

QMainwindow,

QPushButton,

QVBoxLayout,

Qwidget,

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.setwindowTitle("My App")
Tayout = QvBoxLayout()

buttonl = QPushButton("Integer")
buttonl.clicked.connect(self.get_an_int)
Tayout.addwidget(buttonl)

button2 = QPushButton("Float")
button2.clicked.connect(self.get_a_float)
Tayout.addwidget(button2)

button3 = QPushButton('Select")
button3.clicked.connect(self.get_a_str_from_a_list)
TJayout.addwidget(button3)

button4 = QPushButton("String")
button4.clicked.connect(self.get_a_str)
Tayout.addwidget(button4)



button5 = QPushButton("Text")
button5.clicked.connect(self.get_text)
layout.addwidget(button5)

container = Qwidget()
container.setLayout(layout)
self.setCentralwidget(container)

def get_an_int(self):
my_int_value, ok = QInputDialog.getInt(
self, "Get an integer", "Enter a number"
)

print("Result:", ok, my_int_value)

def get_a_float(self):
pass

def get_a_str_from_a_list(self):
pass

def get_a_str(self):
pass

def get_text(self):
pass
app = QApplication(sys.argv)

window = Mainwindow()
window. show()

app.exec()

« BiTEE! ®GEZ—HIZE, JRTEMAIIE, BERICHFEIEA.



Integer

Float —

Seled | M| Enteran. ? X
String _ Type your integer here

Text E :

;T [ oK } Cancel

ER+/\: MEESHRETR. REREUSIRAEEFBAE.

R TRASERRINEXRBATGIEZ—, IER(IETRIMEN], HiIBRRBHE
QInputdialog 73i%, EEXBNEERIFHEERMIZIREIF.

B

WRIAMA, EMBFIREEEE, SJLAERA QInputdialog.getint() Fik. ZHASEMNEEFER
— MRERY Qt QpoublespinBox 1Ef4, ERILISEWRE. MANSIMENRXETCE, LUNRERS
S ERTHIEAL,

Listing 58. basic/dialogs_input_3.py

def get_an_int(self):
title = "Enter an integer"
label = "Type your integer here"
my_int_value, ok = QInputDialog.getInt(
self, title, Tabel, value=0, min=-5, max=5, step=1
)

print("Result:", ok, my_int_value)
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B | Enter an integer ? X

Type your integer here

0

)

[ oK Cancel

BRI BEEARIXIEE

R R B RHIRHINEE, BARENSWERRE. EERXECH, BAIRRERE
ok IREIZHHIE.

iFRAEY

STFFREEEE, &aJLAER Qinputbialog.getbouble() J5ik—— Pythonsfy float BRI E
C++ Y double 3B, X5 EXH getint MIATTEMERE, REEINT decimals SEERIEHIE RN
INERSIEY,

Listing 59. basic/dialogs_input_3.py

def get_a_float(self):
title = "Enter a float"
label = "Type your float here"
my_float_value, ok = QInputDialog.getbDouble(
self,
title,
label,
value=0,
min=-5.3,
max=5.7,
decimals=2,

)

print("Result:", ok, my_float_value)
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B | Enter a float ? X

Type your float here

AL

l oK Cancel

BNt ZREANORIEE
NFrFER5IRPiEE

BENFRIEBRFIFRFIERE—I, AJLER Qinputdialog.getIitem() J3i%k. BUHERIFFFERTIFREY
items SHURM. ERILUBITSE current SEURENFMATIZRS|, KISEMIRIETAIT. FIAER
T, ZFIFRRIREN, BAFILUREFTEOIRTRINHI, SJLUBIEEE editable=False ¥k
ERIITA.

Listing 60. basic/dialogs_input_3.py

def get_a_str_from_a_list(self):
title = "Select a string"
Tabel "Select a fruit from the 1ist"
items = ["apple", "pear", "orange", "grape"]
initial_selection = 2 # orange, )\ 0 JFthZ5]
my_selected_str, ok = QInputDialog.getItem(
self,
title,
label,
items,
current=initial_selection,

editable=False,

)
print("Result:", ok, my_selected_str)

B | Select a string ? X

Select a fruit from the list

| orange W

‘ [ 0K Cancel
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EAt—: WFPRERFIRRERR A IRIEE
BIIXF

BEMRFIRE—T3A, EAJLMER QInputdialog.getText . EAJLABIIR A EASEUEERIEM
BANRIRAE. RSHRIFREESEIEBEZ @R, BTN AUESER, 55

{&3& qLineEdit.EchoMode.Normal Bf QLineEdit.EchoMode.Password ,

Listing 61. basic/dialogs_input_3.py

def get_a_str(self):

title = "Enter a string"
label = "Type your password"
text = "my secret password"

mode = QLineEdit.EchoMode.Password
my_selected_str, ok = QInputDialog.getText(
self, title, Tabel, mode, text

)
print("Result:", ok, my_selected_str)

B | Enter a string ? X

Type your password

[ 0K l Cancel

B+ BTAMATEE, HoE.
SIXF

Rla, BMASTR, GAILMER oLineedit.getMultiLineText) J5iE. I3 A(IERSIARI)
YIRS,

Listing 62. basic/dialogs_input_3.py

def get_text(self):

title = "Enter text"

label = "Type your novel here"

text = "Once upon a time..."

my_selected_str, ok = QInputDialog.getMultiLineText(
self, title, Tabel, text

)

print("Result:", ok, my_selected_str)


af://n1170
af://n1177

B | Enter text ? 7%

Type your novel here

Once upon a time...

[ 0K ] Cancel

BNt =: STXAENREE

« BTEIE! ERMERMALEHCIIE, CETURESMRE, EENENBASHEESD
.

{#MH QInputDialog Sl

RS EERTASKERIAE. AT, MEEFHEN qInputdialog BT HHHTEREMETES,
IEEILABIEE—" QInputdialog RUSERIFHE A ELIHTAE ——AHEEINEIER—rE, AR
RO, ESRABRITIE,

Listing 63. basic/dialogs_input_instance.py
import sys

from PyQt6.Qtwidgets import (

QApplication,
QInputbDialog,

QLineEdit,

QMainwindow,

QPushButton,

QvBoxLayout,

Qwidget,

class Mainwindow(QMainwindow) :
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def _init__(self):
super().__init_Q

self.setwindowTitle("My App")

Tayout = QvBoxLayout()

buttonl = QPushButton("Integer")
buttonl.clicked.connect(self.get_an_int)
TJayout.addwidget(buttonl)

button2 = QPushButton("Float")
button2.clicked.connect(self.get_a_float)
Tayout.addwidget (button2)

button3 = QPushButton("Select")
button3.clicked.connect(self.get_a_str_from_a_list)
Tayout.addwidget(button3)

button4 = QPushButton("string")
button4.clicked.connect(self.get_a_str)
Tayout.addwidget(button4)

button5 = QPushButton("Text")
button5.clicked.connect(self.get_text)
Tayout.addwidget (button5)

container = Qwidget()
container.setLayout(layout)
self.setCentralwidget(container)

def get_an_int(self):
dialog = QInputDialog(self)
dialog.setwindowTitle("Enter an integer")
dialog.setLabelText("Type your integer here")
dialog.setIntvalue(0)
dialog.setIntMinimum(-5)
dialog.setIntMaximum(5)
dialog.setIntStep(1l)

ok = dialog.exec()
print("Result:", ok, dialog.intvalue())

def get_a_float(self):
dialog = QInputDialog(self)
dialog.setwindowTitle("Enter a float")
dialog.setLabelText("Type your float here")
dialog.setbDoublevalue(0.1)
dialog.setbDoubleMinimum(-5.3)
dialog.setboubleMaximum(5.7)
dialog.setbDoubleStep(1.4)
dialog.setbDoubleDecimals(2)

ok = dialog.exec()
print("Result:", ok, dialog.doublevalue())



def get_a_str_from_a_list(self):
dialog = QInputDialog(self)
dialog.setwindowTitle("Select a string")
dialog.setLabelText("Select a fruit from the Tist™)
dialog.setComboBoxItems(["apple", "pear", "orange", "grape"])
dialog.setComboBoxEditable(False)
dialog.setTextvalue("orange")

ok = dialog.exec()
print("Result:", ok, dialog.textvalue())

def get_a_str(self):
dialog = QInputDialog(self)
dialog.setwindowTitle("Enter a string")
dialog.setLabelText("Type your password")
dialog.setTextvalue("my secret password")
dialog.setTextEchoMode (QLineEdit.EchoMode.Password)

ok = dialog.exec()
print("Result:", ok, dialog.textvalue())

def get_text(self):

dialog = QInputDialog(self)

dialog.setwindowTitle("Enter text")

dialog.setLabelText("Type your novel here")

dialog.setTextvalue("Once upon a time...")

dialog.setOption(
QInputDialog.InputDialogOption.UsePlainTextEditForTextInput,
True,

ok = dialog.exec()
print("Result:", ok, dialog.textvalue())

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

& IBTEIE! ENZ&EUE—H T F——SERRES AR e T !

BILREETIR. 8%, JEA execO B, RENEZFRTZEIRMERT ok E (15FR True, 0%
7~ False) ., ERECCARAARYE, BREFERANEENSRIREUTESE, B0 .doublevalue()
. EUR, XIF qcomboBox MFRFERFIFRFAGEERIRT, EERSITMASNXABAERAY
.setTextvalue() (IRE) 1 .textvalue) (GKEX) Fi%.

XA FTiEtE

N R ERE W AR — BB —— T BN e FERMRINE, BRBEENRIEF
ERZARENEEIRE. FER, PYQI6eRETRATHIANMG. G HRARESFAISHERE.
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SNRIFMA, WNREER QtIINEXFRETR, BANAREFBERTFEnE. EXENEENERT,

PyQte EiH—, KERAFERINEXIEEHTIXLEME, TLRRERINAREFSBPRRERE
A9,

B RFAIHHEEIFEEME, EERAENEEABTTA.

£ PyQt6 p, XHFHEMERIEIY QrFilepialog KBIERY. ATHEEN, CRET—HRIEFSITIE,
BRI LIBRX YT ER M ERNEE, MARBHTIZRE. UTE— MR
QFilebialog.getopenFileName ) FFENTTIEIRENEF JTFHAYSHZRITH,

Listing 64. basic/dialogs_file_1.py

import sys

from PyQt6.Qtwidgets import (
QApplication,
QFileDialog,
QMainwindow,
QPushButton,

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO

self.setwindowTitle("My App")

buttonl = QPushButton("open file")
buttonl.clicked.connect(self.get_filename)

self.setCentralwidget(buttonl)

def get_filename(self):
filename, selected_filter = QFilebialog.getOpenFileName(self)
print("Result:", filename, selected_filter)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()
& BITEIB! SERHLSTHSUEEEHEE, SR H AT BRE] 26 [BE] iE

BREIRVER,



SNfEFRAL, QFileDialog.getopenfFilename ) JMESIREIRME. FB—MERRMENHRIGTR (1R
SHEEHREGE, WATFFH) . B MERSRNENNN TR —— BT LEHEEF A WAL
. BABRT, ZLiE=sA" Frass (*), FraXtHyaI i,

ETXHAHEE FIFNRT) SRR ERRSH, ZBHE— Ao SORINTIRSREN T
BIR——XEERFIR! BE— initialrilter , BEWNEEERIIFISENRNSIERFMEA. ik
HANEEXLTIRSRZNMIENS, LRI ISFtERE].

XiidiEss

Qt XTIV ERSTIUE— N8R, EBVT: BRREFSFILURERS]E, M *.ext NZE
MG LET SRR RE . 1% RE NS F AR ERESIETE.

"User-friendly name (*.ext)"

SNERIEIRIR M NTERR, FILMER 55 (R S) BeInlEAF. LUTE— w6, BEhai—1*
A4 RS,

"Portable Network Graphics Image (*.png);;Comma Separated files(*.csv);;All files

"

ETRENSEHRA, LIS EARAILIERRRMLS QFilepialog. getopenFilename O 73i&,

Listing 65. basic/dialogs_file_2.py

def get_filename(self):

filters = "Portable Network Graphics files (*.png);;CommaSeparated values
(*.csv);; A1l files (%)
print("Filters are:", filters)
filename, selected_filter = QFileDialog.getOpenFileName(
self,
filter=filters,
)
print("Result:", filename, selected_filter)

BBESER <. BTAEXHTIEER, B Qt PXARERET RERIXH.

BEILASITIRSRBAFES, EXFMAIESEEALEN, NREREEVIINS MERFEE
ices, WHRBEFZFFHEFINA (ENFRR) . Bk, BENSGUHIERE X FEAFTES
HIzk, IRTEEBEINEESIEZRIER ;; BIIRERER. XEHITFLRE, MRdirssTLIARY
ECINEZ e e =
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FILE_FILTERS = [
"Portable Network Graphics files (*.png)",
"Text files (*.txt)",
"Comma Separated values (*.csv)",
"A1l files (*.*)",

initial_filter = FILE_FILTERS[2] # *.csv
# AL 5 SRMEEERTE
filters = ';;'.join(FILE_FILTERS)

BIRBICEF AERIL AL, Heb FILE_FILTERS TEXMUTREREN, LMERTE X475 %190,

Listing 66. basic/dialogs_file_2b.py

import sys

from PyQt6.Qtwidgets import (
QApplication,
QFileDialog,
QMainwindow,
QPushButton,

FILE_FILTERS = [
"Portable Network Graphics files (*.png)",
"Text files (*.txt)",
"Comma Separated values (*.csv)",
"A1l files (*.*)",

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO

self.setwindowTitle("My App")

buttonl = QPushButton("open file")
buttonl.clicked.connect(self.get_filename)

self.setCentralwidget(buttonl)

def get_filename(self):
initial_filter = FILE_FILTERS[3] # MZI&E ik
filters = ";;".join(FILE_FILTERS)
print("Filters are:", filters)
print("Initial filter:", initial_filter)

filename, selected_filter = QFilebialog.getOpenFileName(
self,
filter=filters,
initialFilter=initial_filter,

)

print("Result:", filename, selected_filter)



app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

Be B ST iEHE

MEBNBCE TR TLIREE, LR BRG], AESXEERHEERINNERER. A5, &
IMSBELENEEZ QFiledialog 750k, UTHREMABNEERR. TH, HIIBSRIN—FRIIR
#Hl, FEEIERRIXEEEE, LR R ARERIRSEE.

Listing 67. basic/dialogs_file_3.py

import sys

from PyQt6.Qtwidgets import (
QAppTlication,
QFileDialog,
QMainwindow,
QPushButton,
QVBoxLayout,
Qwidget,

FILE_FILTERS = [
"Portable Network Graphics files (*.png)",
"Text files (*.txt)",
"Comma Separated values (*.csv)",
"A1l files (*.*)",

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.setwindowTitle("My App")
Tayout = QvBoxLayout()

buttonl = QPushButton("open file")
buttonl.clicked.connect(self.get_filename)
Tayout.addwidget(buttonl)

button2 = QPushButton("oOpen files")
button2.clicked.connect(self.get_filenames)
Tayout.addwidget(button2)

button3 = QPushButton('Save file")
button3.clicked.connect(self.get_save_filename)
TJayout.addwidget(button3)
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button4 = QPushButton("Select folder™)
button4.clicked.connect(self.get_folder)
Tayout.addwidget(button4)

container = Qwidget()
container.setLayout(layout)
self.setCentralwidget(container)

def get_filename(self):
initial_filter = FILE_FILTERS[3] # MAlFEHikF—4
filters = ";;".join(FILE_FILTERS)
print("Filters are:", filters)
print("Initial filter:", initial_filter)

filename, selected_filter = QFileDialog.getOpenFileName(
self,
filter=filters,
initialFilter=initial_filter,

)

print("Result:", filename, selected_filter)

def get_filenames(self):
pass

def get_save_filename(self):
pass

def get_folder(self):
pass

app = QApplication(sys.argv)

window = Mainwindow()
window. show()

app.exec()

« BiTEIE! SEEE—HIRTIE T3 ERRE——BRHX F T4 ThsET A



B — U X

Open file
Open files
Save file

Select folder

BRI EES R ER.
HRRE—BEEG N XXMITE, FHEEIIRIIEIEAIRRAI,
FIH—H
BIRRBEAN BT, SJLAMER QFilepialog.getopenFileName ) 73iZ.

BSHIREES—IRBENRSH (BEA self ) I— M NEERRINMESE. SlilifES—
BR2Y, RESHENEEGIFIMIGER. mEMBEREILUREF 46, EXMERT, BER
BOMRE, SHEESESRIS ST,

BRT caption F'directory' 4k, ZJ5iAIRES filter 1 initialFilter SECRECENHLIEES.
Tohkia, BIREIFMEXXHEAFHFE (BRTEER) UNRHRIEERITIEES.

Listing 68. basic/dialogs_file_4.py

def get_filename(self):

caption = "" # Z{EEARIMIE.

initial_dir = "" # 230l a0 sk,
initial_filter = FILE_FILTERS[3] # MZI&EdikiE 1,
filters = ";;".join(FILE_FILTERS)

print("Filters are:", filters)

print("Initial filter:", initial_filter)

filename, selected_filter = QFilebDialog.getOpenFileName(
self,
caption=caption,
directory=initial_dir,
filter=filters,
initialFilter=initial_filter,
)

print("Result:", filename, selected_filter)
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<« SOURCE > basic

Organise ~ New folder

This PC Wil

. Desktop = __pycache__

Documents u bug.png

Downloads

. creating_a_window_1.py
Music

Pictures creating_a_window_1b.py

Ubuntu (wsl$) creating_a_window_2.py

[ Videos .
creating_a_window_3.py
| Local Disk (C)

E7th: tnERIWindowsHTFIHEE, bFREER.
—BRE =, BIRIERIRAE Python #HTINE. WMNRIHEES KA, XHBZEBHTFHHE,

Listing 69. basic/dialogs_file_4b.py

if filename:
with open(filename, "r") as f:
file_contents = f.read()

FIASAXH

BRERE AP S RIS N ——fING— B AR IR N FBRER .
QFileDialog.getopenFileNames () J3ARJSCHULINRE, %75z S LR A EERERNSE,
E—X AT EREFMEX MR FFFRIIR.

Listing 70. basic/dialogs_file_4.py

def get_filenames(self):
caption = "" # Z{EAEHERIARR
initial_dir = "" # Z53CHRJeAd B 2 mr s Je.
initial_filter = FILE_FILTERS[1] # MAlzEiEHFE—1 .
filters = ";;".join(FILE_FILTERS)
print("Filters are:", filters)
print("Initial filter:", initial_filter)

filename, selected_filter = QFileDialog.getOpenFileNames(
self,
caption=caption,
directory=initial_dir,
filter=filters,
initialFilter=initial_filter,
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)

print("Result:", filenames, selected_filter)

R LUBEER AR AE RIS, SURTERI— Bl —F, SRR LAA T, FRE

—MEEENKBRIER., NREREEVHNBER TRAMEE, XHEEE— V%,
Listing 71. basic/dialogs_file_4b.py
for filename in filenames:

with open(filename, "r") as f:
file_contents = f.read()

RE—AH
BREXE, EEILAEF QFiledialog.getsaveFrileName() J3i%.

Listing 72. basic/dialogs_file_4.py

def get_save_filename(self):

caption = "" # Z{EAFHERIAIR

initial_dir = "" # Z3CHRIAE A SaT ek,
initial_filter = FILE_FILTERS[2] # MAlzErikfHF—1 .
filters = ";;".join(FILE_FILTERS)

print("Filters are:", filters)

print("Initial filter:", initial_filter)

filename, selected_filter = QFileDialog.getSaveFileName(
self,
caption=caption,
directory=initial_dir,
filter=filters,
initialFilter=initial_filter,
)

print("Result:", filename, selected_filter)

B, ERLMERX -2 EBERER Python (REFEINM. WNSRIHEEEREREHAIIBIR TXME,

NHBBRERNTF TR, MRNHEFE, SHEESENBRETRERX.

SRR AR ERRLEEBE . ETIEMRGIH, FIMER os.path.exists () REUGEX

HREFE, AEETR— QuessageBox MHEHE, HEAFERESEESNE M. MRAFEZ
‘B WAERBAXMG. RXEAFE, SRAFEZE R, WEAXH.

Listing 73. basic/dialogs_file_4b.py

import os

if filename:
if os.path.exists(filename):

# CAREHE, BRI

write_confirmed = QMessageBox.question(
self,
"overwrite file?",
f"The file {filename} exists. Are you sure youwant to

overwrite it?",
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else:
# SCHEAEAE, RN
write_confirmed = True

if write_confirmed:
with open(filename, "w") as f:
file_content = "YOUR FILE CONTENT"
f.write(file_content)

@,

IR E B A AR CAYER —— PN E R HEE R RE T RIS ——Fa =BT
L.

EE—I X E
EER— N NESEE, ErILAER QFilebialog.getExistingdirectory() ik,

nn nn

folder_path = QFileDialog.getExistingDirectory(parent, caption="", directory="",

options=ShowDirsonly)

ZUABRT, QFilepialog.getExistingDirectory REBRXEE, ERAILIBIENSEHRERLL

RE.

@,

RE—YESEART B FNEITEN Y, XEFAIRE Qurl MWHR, XLTAERE
QFileDialog.getSaveFileurl() . QFileDialog.getOpenFileurls() .
QFileDdialog.getopenFileur1 () , LARRFTFIEEZRY
QFileDialog.getExistingDirectoryur1() ., BXKIFMHER, 15EH Q3.

INREHENEXIBERTABESEEIN, FJLIBIE— oFilepialog SLHIFEREETIE. LA

TERERXEXNEEER, B5ERADRFSITIERR, HIIEET— oFilepialog SLHIFHER
HIIEERINS EH TR E.

Listing 74. basic/dialogs_file_2.py

import sys

from PyQt6.Qtwidgets import (
QApplication,
QFilebialog,
QLineEdit,
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QMainwindow,
QPushButton,
QvBoxLayout,
Qwidget,

FILE_FILTERS = [
"Portable Network Graphics files (*.png)",
"Text files (*.txt)",
"Comma Separated values (*.csv)",
"A11l files (*.*)",

class Mainwindow(QMainwindow) :

def

def

__init__(self):

super().__init_Q

self.setwindowTitle("My App")

Tayout = QvBoxLayout()

buttonl = QPushButton("open file")
buttonl.clicked.connect(self.get_filename)
Tayout.addwidget(buttonl)

button2 = QPushButton("oOpen files")
button2.clicked.connect(self.get_filenames)
Tayout.addwidget(button2)

button3 = QPushButton("Save file")
button3.clicked.connect(self.get_save_filename)
Tlayout.addwidget(button3)

button4 = QPushButton("Select folder™)
button4.clicked.connect(self.get_folder)
Tayout.addwidget(button4)

container = Qwidget()
container.setLayout(layout)
self.setCentralwidget(container)

get_filename(self):

caption = "open file"

initial_dir = "" # ZSCHIATH G HT SOk,
initial_filter = FILE_FILTERS[3] # MZAlFEHikHF—4

dialog = QFilebialog()

dialog.setwindowTitle(caption)
dialog.setDirectory(initial_dir)
dialog.setNameFilters(FILE_FILTERS)
dialog.selectNameFilter(initial_filter)
dialog.setFilemMode(QFileDialog.FileMode.ExistingFile)

ok = dialog.exec()
print(



def

def

def

"Result:",

ok,

dialog.selectedFiles(),
dialog.selectedNameFilter(),

get_filenames(self):

caption = "open files"

initial_dir = "" # Z5CHJeff 2 mmsef- 9.
initial_filter = FILE_FILTERS[1] # MZAIFHikF—4

dialog = QFilebialog()

dialog.setwindowTitle(caption)
dialog.setDirectory(initial_dir)
dialog.setNameFilters(FILE_FILTERS)
dialog.selectNameFilter(initial_filter)
dialog.setFileMode(QFileDialog.FileMode.ExistingFile)

ok = dialog.exec()
print(
"Result:",
ok,
dialog.selectedFiles(),
dialog.selectedNameFilter(),

get_save_filename(self):

caption = "Save As"

initial_dir = "" # 3CHIAEH M ECARk.
initial_filter = FILE_FILTERS[1] # MJAIFiikst /)

dialog = QFilebialog()
dialog.setwindowTitle(caption)
dialog.setDirectory(initial_dir)
dialog.setNameFilters(FILE_FILTERS)
dialog.selectNameFilter(initial_filter)
dialog.setFilemMode(QFileDialog.FileMode.AnyFile)

ok = dialog.exec()
print(
"Result:",
ok,
dialog.selectedFiles(),
dialog.selectedNameFilter(),

get_folder(self):
caption = "Select folder"
initial_dir = "" # Z3C{FJefl A L mr ek,

dialog = QFilebialog()
dialog.setwindowTitle(caption)
dialog.setDirectory(initial_dir)
dialog.setFilemMode(QFileDialog.FileMode.Directory)

ok = dialog.exec()



print(
"Result:",
ok,
dialog.selectedFiles(),
dialog.selectedNameFilter(),

)
app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« BITEIE! SKERSZAERINEESHER, EheaBEREmv%E.

BRI, REXMTERN, MEEZE/NFEEX—ERFREEANEXAFOREAA, £
FrBERT, HIEET dialog.selectedriles() FZEIRBUEHFHIE, ZAERE—1IZE, BD
FERIEPT—NXHEENL. &5, BER, FRXMEEE LIS IR EAFRRTIFREIRS
dialog.setNameFilters() , MAEER ;; EEEN]), REMREESWXMALIAE, BB
LM#FE dialog.setNameFilter() LA ;; iEERAEIR.

EEILUEREHIEERNTGE. SZa—F, BEXH oFilepialog LAIEEESHIAEEM (i)
EXEARKMER TEORAE) A, #SHEERIFEGENRIME, XBAETE—LATE.

BTXETSE, BRZae 2N AR BT IRHEE T !

9,

Qt MR T —E AR KERINERE, FTFE~HES ( QpProgressbialog ) . —RMHEIREBER
(QErrormessage ) . IEEENE (Qcolordialog ) . IEFEFIR (QFontdialog ) LARERMA
SLEISAFZMES (Qwizard ) . BXIFEMEE, BS Qt 3T,

ARPRFAIRHEE

BB ANEER RIS R, NEBFPBAERIGEIFERSIHEE, JEERENTAIETH
BN, (hERPRISTUREREE.

51 Uhoh X &1 Uhoh B Uhoh b4 51 Uhoh X
o Error. | Something is very wrong. @ Delete your file? | Delete your file?
No Discard ITI Yes Cancel

— LRI —— SR IBAMES B H AR T 15? FOARMEEEHIAE!

IHBEERHE RS VEEN., EaseNFREEZR macOS #1 Linux _EAS T F1"BUE" %505 Windows
T ERR, BENARESTEET!


af://n1280

# 1 Dialog X
Dialog X
Button order is platform-dependent.

0 Button order is platform-dependent. ! o Button order is platform-dependent.

Cancel cancel I |© cancel || @ ok

SHEERATHSIRFEUR T A,

MREAREENE, BRLAFPREIRZASEMIVICHE. ERQRY, BEERNERMIITTLAREEX
ExXM—Et. SSwERT!

Acrobat Reader

|® An errar exists on this page. Acrobat may not display the page correctly. Please contact
' the person who created the PDF document to correct the problem.

oK

kB Adobe Acrobat ReaderfIESCXTiHHE

HIRNEESRILAFRENRE, SEER—MERNEEN, BREMAFPEXIRNER. SEEEA
BARNERR, BREEERERIHEIAIRNE.

LtmEREAdobe Acrobat Readerdf—PMNELAYEIRIIEIE. BFIRCNAFREEEIR. elNERIUK
BENRRGE. BEMAFRETE. ERMEEEENAER, BiZxiEEEgRgEiast. &£
SZ’félEP%%ﬂJET%,EﬂJ%JEEE’J HE., MBEXABaLHE—SWE, UBBEHIZIERTTERE.

B | Acrobat Reader X

An error exists in a page in this document. Acrobat may not
display the page correctly.

The document is not repairable. Please contact the person
who created the PDF document to correct the problem.

OK

Adobe Acrobat Reader DC JHiEHERIBGHARZS
RIFAEREE R ——
o RETHA
o BPEAEZE TN
o HIFENERENA
o TILCRENBLLEESRARR

BS WA BB REER T S,



ESWERAELAF IR ERERFRIER IR T L.
BDRIRFAF B ERREANESEREE.

9. &

EE—F, ORI TNITFIFRAEESEH. XERAENEN, FAER FTamRAFrE
=, FETECHEMHER, NMAXUEIEENAEFEMMEBD AT,

R, EFEER T, EURREENAEFTIAE I EN, BNAEEEEN——FW, BTE
TRMKHEZETHHEZNEY, BRTERGEMTNERS. 5E, SRR EtE— AR
Fr. RIFERREZINA, S EEEECHENSF.

£ PyQte ¥ THFHEOENER, BE/IRFTEIELURREESTIE. EA8ES, RIIEELER
SnfETRIEESTE O LAURAMAR S B0 NP E .

gIE—NEEN

Bfx PyQte PEE—IMEN, RFLIE—NRELXIRAEHIIRATFLAIRIA., 2RI AR
= (WAL, JLIE awidget BYEEFER) . BEB— avainwindow (MNRERFARIE) .

Qvainwindow SLHIRIMEIRBIRS], MREFTETFE_NMEOLFERTEESSZKE, BHEERF
B3 qQmainwindow 3ZSCHL,

S5FFO—+F, IRBOE BN, BEURETE.

Listing 75. basic/windows_1.py

import sys
from PyQt6.Qtwidgets import (
QAppTlication,
QLabel,
QMainwindow,
QPushButton,
QvBoxLayout,
Qwidget,

class Anotherwindow(Qwidget):
HUE O E—Qwidget. IR ERAERLE D, ©RUEBFNE DMK ER.

def _init__(self):
super().__init_QO
Tlayout = QvBoxLayout()
self.label = QLabel("Another window")
Tayout.addwidget(self.label)
self.setLayout(layout)
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class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO
self.button = QPushButton("Push for window")
self.button.clicked.connect(self.show_new_window)
self.setCentralwidget(self.button)

def show_new_window(self, checked):
= Anotherwindow()
w.show()

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

BEiTXNMER, BREIEEN. REREATRSETE _TEN, BUREEIE, BEREER—
A, RETHA?

def show_new_window(self, checked):
w = Anotherwindow()
w.show()

REZAZREIEE-/NEN, BEHEHEEZE w PHERDER. A, —BEFFiZAiE, Python
SR w TE, SHEOHER. ARRLLEE, RIEFESENNSIRREFEENME——FNES
A/ self Mg,

Listing 76. basic/windows_1b.py

def show_new_window(self, checked):
self.w = Anotherwindow()
self.w.show()

W, HERERAUETHEDN, ZEORBRSF IR,

m O X

Another Window

E7t7: BIANEOFEFE.



M, WREFRRERESREFA? BOBKENRCE! XTHELKER self.w XEFHIAE
O, MZAINBECISHEEE. RS Anotherwindow HIEMIEM AR OERTEIREFETR— M
Mg, EREFEMEIX—R.

Listing 77. basic/windows_2.py

from random import randint

from PyQt6.Qtwidgets import (
QApplication,
QLabel,
QMainwindow,
QPushButton,
QVBoxLayout,
Qwidget,

class Anotherwindow(Qwidget):

nmun

HUE a7 R - Qwidget. WREERAREH, EFUA RFENEHREARER.

man

def __init__(self):
super().__init__Q
Tayout = QvBoxLayout()
self.label = QLabel("Another window % d" % randint(0, 100))
Tayout.addwidget(self.label)
self.setLayout(Tayout)

—init__ BYREEIRBEORAIT. MREREQERE HFarEXN, RBPEOEEREHNCIE.



Push for Window |

Another Window 8

BT MRERETNZE, HFEalE.
—MRRERSER, FEEOZE, SREZENRGCEFE. NTENTERIRR 7iX—I1E.

Listing 78. basic/windows_3.py

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO
self.w = None # HHEIMREEIMNTE.
self.button = QPushButton("Push for window")
self.button.clicked.connect(self.show_new_window)
self.setCentralwidget(self.button)

def show_new_window(self, checked):
if self.w is None:
self.w = Anotherwindow()
self.w.show()

XM EER TR CIEZNEN, BEERIEER i—"’iﬁUJkﬁﬁL TENRIEO——HIN, EEERSER
EXaESEE. Af, WTFSNEEFTS, SUEFE—SiEEl, FEEBREETRIR
e

FERTRAIEB D, I HSERITaaLIR RSN



XA—AEO

WEIAmA, MNERKEXNEOS IBHIRE, SEHER (FHXF) . HITLRBXMTRXTAE
H, Bei—BhHEY show_new_window F5iEEHE/g

Listing 79. basic/windows_4.py

def show_new_window(self, checked):
if self.w is None:
self.w = Anotherwindow()
self.w.show()
else:

self.w = None # HUMSIH, *<ME 0

B self.w iREH None (BHAIHEME) , MEORNMESIBABHESR, EOEXA. A,
REAIEEIRENIR None LUMIYEEIEME, S—NUIKEABEY, BSLEERIE—E
Do

XREEREEMSRBINE NS | BINE. ATHREREOLCNEEsXE, EreEEEE
F .close A

Listing 80. basic/windows_4b.py

def show_new_window(self, checked):
if self.w is None:
self.w = Anotherwindow()
self.w.show()

else:
self.w.close()
self.w = None # HUHGIH, S<HHED

BAEO

FIHAIALE, HNELRY TUTRFEIEIEN. M, BNERBEIZ MIENBREFEONE
. EXMER T, BEEGENTERCEXETYINEN, AREREER showO 7TEBEEE
/__I_KH:II;Eo

FELATRGIHR, BAIEEEON _init_ RPGIEINPED, ARFAIN show_new_window J5iER
FAA self.w.show( BIEIERE.

Listing 81. basic/windows_5.py

import sys
from random import randint

from PyQt6.Qtwidgets import (
QApplication,
QLabel,
QMainwindow,
QPushButton,
QvBoxLayout,
Qwidget,
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class Anotherwindow(Qwidget):

ST R—AQuidget. R EARE T, Tk bLE HESE 10K .

def _init__(self):
super().__init_QO
Tayout = QvBoxLayout()
self.Tabel = QLabel("Another window % d" % randint(0, 100))
Tayout.addwidget(self.label)
self.setLayout(layout)

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q
self.w = Anotherwindow()
self.button = QPushButton("Push for window")
self.button.clicked.connect(self.show_new_window)
self.setCentralwidget(self.button)

def show_new_window(self, checked):
self.w.show()

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

MRS TIXMEF, RERHsGZE—H#EREN, I8, BEORE—R, WELTRHNEDR
B .showQ BiEASFEHIMER.

ERSkERED

—BERIETHEABL, SMAEAENRCIZNER FTETEEEE. RS, BRNEEERTR,
BASmNEmEE A, AT, SRR E RS A EFERS——aEEREINL.
ENTTE, FEESUSIIRIERL.

TERERNFHFEEO, QIE— toggle_window Fi%, ZHEFER .isvisible) FEEBEBFOER
LI, ERAEW, WER .show) FEETRE; NMREATR, NEA .hideO FEERETE.

class Mainwindow(QMainwindow) :

def _init__(self):
super().__init_Q
self.w = Anotherwindow()
self.button = QPushButton("Push for window")
self.button.clicked.connect(self.toggle_window)
self.setCentralwidget(self.button)

def toggle_window(self, checked):
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if self.w.isvisible():
self.w.hide()

else:
self.w.show()

LI RIS AE O N B2/ SRS Al

Listing 82. basic/windows_6.py

import sys
from random import randint

from PyQt6.Qtwidgets import (
QApplication,
QLabel,
QMainwindow,
QPushButton,
QvBoxLayout,
Qwidget,

class Anotherwindow(Qwidget):

HE AR —Qwidget. WRERAREH, €A hFENEHREARR.

mun

def __init__(self):
super().__init_QO
TJayout = QvBoxLayout()
self.Tlabel = QLabel("Another window % d" % randint(0, 100))
Tayout.addwidget(self.label)
self.setLayout(Tayout)

class Mainwindow(QMainwindow) :

def _init__(self):
super().__init_Q
self.w = Anotherwindow()
self.button = QPushButton("Push for window")
self.button.clicked.connect(self.toggle_window)
self.setCentralwidget(self.button)

def toggle_window(self, checked):
if self.w.isvisible():
self.w.hide()
else:
self.w.show()

app = QApplication(sys.argv)

window = Mainwindow()



window.show()

app.exec()

Rk, BAREIE—R—BEON _init_ RASESXRENMBTEANENET (HREP9E
FREHE) .

EEREOZENES

EES—EH, HIEDTUWERERESHEGRMERE—E. RIIRFTECEBRY, &
UXESIFERY. EREENNESH, RFNERUEER—EITLB— M EOTESERES
—MEASRE, hEER, BREEEBHEXERE.

ETERGIF, FIEEEO LA NEEZZFEN LR qLabel =4,

Listing 83. basic/windows_7.py

import sys
from random import randint

from PyQt6.Qtwidgets import (

QApplication,

QLabel,

QMainwindow,

QPushButton,

QVBoxLayout,

Qwidget,

QLineEdit,

class Anotherwindow(Qwidget) :

nmun

R —qwidget. WERERAREH, TRELE mESE HRERRR.

def _init__(self):
super().__init_Q
Tayout = QvBoxLayout()
self.label = QLabel("Another window") #2
Tlayout.addwidget(self.label)
self.setLayout(layout)

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q
self.w = Anotherwindow()
self.button = QPushButton("Push for window")
self.button.clicked.connect(self.toggle_window)

self.input = QLineEdit()
self.input.textChanged.connect(self.w.label.setText) #1
Tayout = QVvBoxLayout()
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Tayout.addwidget(self.button)
Tayout.addwidget(self.input)
container = Qwidget()
container.setLayout(layout)

self.setCentralwidget(container)

def toggle_window(self, checked):
if self.w.isvisible():
self.w.hide()

else:
self.w.show()

app = QApplication(sys.argv)

w = Mainwindow()
w.show()

app.exec()

1. Anotherwindow BOXNSERIEYZTE self.w 158, QLabel BEIT self.w.Tlabel 1
.setText f&EIT self.w.label.setText ij3ial,

2. Sl qrabel BY, BAMGXIERISIAEFMETE self £fF/9 self.label , FEUCAILIFERIS
HNEBIEIEE.
« BITEIB! FELSEPRA—ENR, BLEICHIERE L, BIEEORRR, XA
B —EPRESHNEFRH MR T EMNEET L.

SR, BHALS—EO LNESERES—MEOLAI5E. REALIGE, FHEREERRTT
A9, BREAHTTLIEES AL ZIEI A SEn— MRIFAI. 8%, AEEH/ARRpES
ERAHREGIEN, XEATLERRXNSNFERR.

10. B4

BFS Qt MAEFRZEANEAREHE— B4, BHESMRE, SHRARE—TARNRESE
B, Qt EASMNSKETXEEYS, SHNSITETXTRESHNER. XESHREREIAER
B ERSE S IR,

BEENBENE MR, SRS HXEEMRENTTH. BEEFSEMT S
HTENX, (BRRERECI NS MERIEEN.

EHRKRIEESMC—R QuouseEvent ., QMouseEvent SHZETERM EEIREIMEHNFNRE R IR
BlEERY. LATSMAMERERA AT R RS

SRR G E G REES
mouseMoveEvent Rk aNEZa
mousePressevent AR T
mouseReleaseEvent AT

mouseDoubleCTickEvent HNEIN g
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plgn, BE—PMEARARA— QuouseEvent T, XEMPRBHWAIXAIXITHAY .mousePressEvent
EHIEER. ZERFALERSEMNSRERAENEBIEXER, MINMAZSE4RIRELL
RERRERINE.

ERIABS RS HESMETARZE#E . BLIGERTE. EXERBEY, FReiEBas
HRERENERER, 7ARRARKREFHER superO . XERILIMIZISHIEROSEF, WMTHIRT
T EEMERT, 24 o BRIEANEMH.

Listing 84. basic/events_1.py

import sys
from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import (
QApplication,
QLabel,
QMainwindow,
QTextEdit,

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init__Q
self.label = QLabel("Click in this window")
self.setCentralwidget(self.label)

def mouseMoveEvent(self, e):
self.label.setText("mouseMoveEvent")

def mousePressevent(self, e):
self.label.setText("mousePressEvent")

def mouseReTleaseEvent(self, e):
self.label.setText("mouseReleaseEvent")

def mouseDoubleClickEvent(self, e):
self.label.setText("mouseboubleClickEvent")

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

« BTER! BEEIEEOTBiRE (ARRE) . MESARIHI.

BRI, BIMEISEHISER MRHnftg. SeJLUBITER self.setMouseTracking(True) 75
EEEOLERTA, SRS TFER, BT (mih) FINGEAEE MR YemA. (NERK
RIARREE . BE, EIMAPNREEY, SAOZEIrERE TR NS,

FEEHERRFF, BILUAE— M EHNR. ZNREABEXEMNER, FURBRARENER
REARRIEAS . R IERTRRS IR,



RS

Qt PAIEERSEMHYEIT aMouseEvent MRIAITIRER, HXFHEEABEE LN FEMITEHI TR

BHix IREIRYEER
.button() A LSRR RER
.buttons ) RIS (HIEERE)

.position() | #MMMHXALE, LhQPoint” EEEER/R

ERIAES M ERE R P ERAXE S ER ARSI HARRIEA, BE 28T,
.position 73iELA Qroint A ZURMIEHIVEINERR, MRANGER Qt R =AHaIE
IMETHRBIHTIR S,

pign, LAMRBARTFRAINEONAR. R RREMEARmAL

Listing 85. basic/events_2.py

def mousePressevent(self, e):
if e.button() == Qt.MouseButton.LeftButton:
# TEULACH A B N A
self.label.setText("mousePressEvent LEFT")

elif e.button() == Qt.MouseButton.MiddleButton:
# (EUCALIE A A2 4 T B
self.label.setText("mousePresseEvent MIDDLE")

elif e.button() == Qt.MouseButton.RightButton:
# TEULACACPRAS B 4% A
self.label.setText("mousePressevent RIGHT")

def mouseReleaseEvent(self, e):
if e.button() == Qt.MouseButton.LeftButton:
self.label.setText("'mouseReleaseEvent LEFT")

elif e.button() == Qt.MouseButton.MiddleButton:
self.label.setText("mouseReleaseEvent MIDDLE")

elif e.button() == Qt.MouseButton.RightButton:
self.Tabel.setText("'mouseReleaseEvent RIGHT")

def mouseDoubleClickEvent(self, e):
if e.button() == Qt.MouseButton.LeftButton:

self.label.setText("mouseDoubleClickEvent LEFT")

elif e.button() == Qt.MouseButton.MiddleButton:
self.label.setText("mousebDoubleClickEvent MIDDLE")

elif e.button() == Qt.MouseButton.RightButton:
self.label.setText("mousebDoubleClickEvent RIGHT")

BRHAORTHE Qt s BT EPEX, TR
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R BECHE)  ARNOEH

Qt.MouseButtons.NoButton 0(000) FIETERE, dzEHSETNMRELX.
Qt.MouseButtons.LeftButton 1(001) EREFIET
Qt.MouseButtons.RightButton 2(010) EERIET
Qt.MouseButtons.MiddleButton 3(100) BRI IR

SNFEFEIR, CaEHNUERERD, B A BAEREERE]
Qt.MouseButtons.LeftButton , IXEKEGITEE(CIEREERIFNAME,

@,

FERNM T XN TIFRIE, BESREAY “35. &5 Qt apR=E",

L3RS

LETRGERR/NE FTREXKR, BETAERGEONEI. Qt SIFEMXLRR, HEEHE—
MHRFHAEIIIEESE. E FTEANTRGH, FEEE auainwindow AY .contextMenuEvent ,
BY TGRS SR, SafkittEs, FHEE—1EES qcontextMenuEvent FYE—EER
%,

BEEZE M, BRNRERRNINFGEBRNSE, 12 EEEHEENEFR. Eitt, ExXfER
T, BAITTLAE Mainwindow FEFEIE—NEA contextmenuevent BT, BIERICAIEILESEE
FRE=Y

Listing 86. basic/events_3.py

import sys

from PyQt6.QtCore import Qt
from PyQt6.QtGui import QAction
from PyQt6.Qtwidgets import (

QAppTlication,

QLabel,

QMainwindow,

QMenu,
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class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

def contextMenuEvent(self, e):
context = QMenu(self)
context.addAction(QAction("test 1", self))
context.addAction(QAction("test 2", self))
context.addAction(QAction("test 3", self))
context.exec(e.globalPos())

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()

MRETEABHAEENRAREE, BB — 1 LT CRMI. BRLMGER—ERRERE
EIRE .triggered 1& (HEHEANKBITELZENXRIERE) .

TERBIIAMEGIBE execO T3ERT, ZMEWIEXTEEXIHEBRINIR. HILIER T
1M&iE self {FARNSR, EIWAILEREBEMNE.

AT RN, RE—METESHEIEREIE L TIERE,

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO
self.show()

self.setContextMenuPolicy(
Qt.ContextMenuPol1icy.CustomContextMenu
)

self.customContextMenuRequested.connect(self.on_context_menu)

def on_context_menu(self, pos):
context = QMenu(self)
context.addAction(QAction("test 1", self))
context.addAction(QAction("test 2", self))
context.addAction(QAction("test 3", self))
context.exec(self.mapToGlobal(pos))

SeEHISREILER—.



FHBEREGH

£ pyqt6 1, BMEHERM N TRBEREEI—EES: Python WREREMM Qt HHBEXEM. &
IR R RIS S NS A R Ea T,

Python 4¥i&EE4

BEERT, SUREREBEE—IEM, YHHTHE, BNARARASHNETH. WRERNSR
EMRERHRER, WERITERIASII 7 SEITA. BRILUETERA superO BRI
RIEATA.

X2 Python BIARZE, AR pyqté BY .parent( .

def mousePressevent(self, event):
print("mMouse pressed!")
super(self, Mainwindow).contextMenuEvent(event)

SR EIRIERTTEST, (BRI T HORTHRINTA.
hRYEA

SIERBERMERINZINARER, SBaMNhBTRER—1MR%K. FLUBITER parent() KHEE
HHRR. B, ERLFMEEXLERR, FUIRTT avenu B apialog , EBEEER T, XEE
SoRkY. BN, SESEERIEIERON, EEORBRANZEHIIRK.

SENBRSRPRENRRECIESMN, XEEHBEEIBFRREPR EEEM. NRBEED
PRORHE, ZRABEEO RS, NRE—NEHLRNESY, SEEETE, WS4
[ LERBIREY, ZEHERENESMtIE. XifE LERE—BERFEIRERY, BRISMH
SeIEEERAER.

HEEECHSHIEERT, BILUERBEEA acceptO MERHHRCHERE.

class cCustomButton(Qbutton)
def mousePresseEvent(self, e):
e.accept()

&, BALIBTRERAEHNRN ignoreO JNEBEIFCHRGIE, EXMER T, S4Bk
EREREE, HEEB—F.

class cCustomButton(Qbutton)
def mousePresseEvent(self, e):
e.ignore()

INREHFBERMENBMHRIFER, NI OHEBRECS AR TUBAS RS, B, SHaTkl
EERRIERMNAIEY, LULE(TRaE,
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XATHEAEREE, ENETEAANER | ignore() SESRMNLEM, (EEIIML: 15
NS T I S

7

Qt Designer(QtiZit|M)

ZIBRIALE, FI—EMER Python EZNARER. EIFSERT, XIRE, (EEENBEFIIIR
A, BEFEHRMSR, BIRERENTEREGSZEELEN. IHER, QMwT— 1 E
At wiERE——Qt Designer—HPE S —MNENZURFR R ERERS. (£ Qt Designer , EEILART
HWHE SRR FRE, ARRBERENBSGNAERZIESZ KEREIE.,

=
AE/

EAREH, HVENEGER Qt Designer SIEZMAFREAVEMINA. RIE, MEMEMEEERI,
LSRN AELFEIRFERIR, SEFE THE Python API, LAERRIERN FRIZFZIE,

11. %k Qt Designer

Qt Designer 27 Qt FI%HEH, AN QUFEHRRESRE. BETHHFEITERTERFIENZEE
Fr. FHERLUTFERERREBERE. %% Qt Designer REfIRIEH) PyQte R,

@,

Qt Creator 5 Qt Designer

EAReR = EEIXT Qt Creator AU, Qt Creator 2—MNHRETEMQL TNE &ERFHAIME
(IDE) , T Qt Designer EAFRMEIRITALF. Qt Designer @&7E Qt Creator &, EIEZATLL
ERLEE, RETX Python IR RBEFIMNME.

WindowsF %t

Qt Designer 7£ Windows Qt Z&IEFHRIFIER , BESEZTETAMAR Qt U ER Boh&ik. 5l
W, FELUTEES, %R T %% MSVC 2017 64 IhRAAIQt —— IEANERASENM Designer B9&R
%,
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&« Qt Setup

Select Components

Please select the components you want to install.

Default Select All Deselect All

Select Package Categories > [Jats124 ~ | Qt5.12.2
[] Archive > [Jatsi123
s v [m] Qt5.12.2

] MSVC 2015 64-bit
Latest releases [] MSVC 2017 32-bit
[] Preview MSVC 2017 64-bit

Filter ] MinGW 7.3.0 32-bit

] MinGW 7.3.0 64-bit

] UWP ARMVT (MSVC 2015)
] UWP x64 (MSVC 2015)

] UWP ARMV7 (MSVC 2017)
] UWP x64 (MSVC 2017)

] UWP x86 (MSVC2017)

[] Android x86 This component will occupy approximately
[ Andraid ARMEA-v8a v | 1.25 GB on your hard disk drive.

E7<t/\: 4 Qt i, the—H%EE Qt Designer,
WREBLEE Qt Creator, BHIEFABEINRIHTTIEEAIT. SAFZIZE, QtDesigner FHREE
TR,
« Qt Setup

Select Components

Please select the components you want to install.

Default Select All Deselect All
Select Package Categories > D Qt5.12.4 ~ | IDE for Qt application development
[ Archive > [Jatsa23
[Jurs > @] Qts.122
> [Jats99
Latest releases v [m] Developer and Designer Tools
L] Preview Qt Creator 4.12.2
Filter [] Qt Creator 4.12.2 CDB Debugger Su...

] Debugging Tools for Windows

[] Qt Creator 4.12.2 Debug Symbols

[] Qt Creator 4.12.2 Plugin Development
(] Qt 3D Studio 2.7.0

(] MinGW 8.1.0 32-bit

] MinGW 8.1.0 64-bit

ot Design Studio 1.5.0-community This component will occupy approximately
] MinGW 7 2.0 22-hit 512.41 MB on your hard disk drive.

<

E75t/: IEEZ% Qt Creator 4844

macOSESR

Qt Designer £ macOS Qt REAZFHAREIEN, BERELFEFMRART Qt OB BaiRi. BN
Qt BN M &EEF— R LUSEF IR AN,
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B qt-unified-mac-x64-3.2.3-online

at

qt-unified-mac-x64-3.2.3-
online

Et+: BRETEMN .dng XHFIKFILERER.

B I AZERERUT AR, R EFEEHINISRLTRBENFE. RE, ERAREARQUTIEE
macOSZEER,

Qt Setup

Select Components

v Qt
¥ = Qt5150
WebAssembly
¥ macOS
Android
Sources
i0s
Qt Charts
Qt Quick 3D
Qt Data Visualization
Qt Lottie Animation
Qt Purchasing
Qt Virtual Keyboard
Qt WebEngine
Qt Network Authorization
Qt WebGL Streaming Plugin

Go Back Continue

Et+—: EREERSEFMRARIMacOSTRERIA.

LTS, BHIFHELEE QU BI4E, Designer IEEERAIT <Mid>/clang_64/bin BRT.
BRI QtCreator BRETE Qt LEHFLAMRE R,



[ bin
¥ 0 @ ¥ Q
FeVOITEDS = 5.15.0 » B clang_64 » i bin » [ Assistant
components.xml R shaisitxt i doc » [] canbusutil
m dist i include » O Designer
12} personal B Docs . lib » R fixqtaheaders.pl
AN i Examples i mkspecs » [ | lconvert
@ Airdrop B InstallationLog.txt i phrasebooks » [ licheck_mac
£ Recents i installerResources i plugins > @ Linguist
:Z\ Applications W Licenses = gm! » [ Iprodump
. @@ MaintenanceTool [ translations » [T Irelease
[5' Documents I MaintenanceTool dat [ Irelease-pro h__ ]
[ Desktop B MaintenanceTool.ini [~ lupdate
network.xml [ lupdate-pro
@@ Qt Creator [~ macchangeqt
© pownloads [ Tools [71 macdeployqt .
1 moc Designer
B pixeltool
Important [ qeollectiongenerator
[ adbus
[~ qdbuscpp2xml
@® Green ¥ qdbusviewer
[~ qdbusxml2cpp
® Orange [71 gdistancefieldgenerator

22 Dropbox

B Google Drive

Tags

Home

Bt+=: &aILAE <ffik>/clang_64/bin 4T EDesigner/=Sags.

el L BN HRIIEIz TDesigner, SIGEBRNEIApplicationsX 43, LUEBIEmacOSEER
.

Linux (Ubuntu & Debian)

EaLUBIT B S8 %% Qt Designer, TRIBEAVAITIHRFAONRAS, EATLAER QtS Designer 8% Qt6
Designer, #eJLAERIEAERI—RF R PyQte IR REIRIT.

AT LAERRLA T o &% Qt5 Designer:

sudo apt-get install gttools5-dev-tools

B, E&thalLAZ%EQt6 Designer, XIRF:

sudo apt-get install designer-qt6

LTE5TRE, Qt Designer FHIES NS+,

qt desl

Qt 5 Designer

Bt+=: & Ubuntu [3zh28$HIQt Designer
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12. FiafEH Qt Designer

AEAER, HAIEHE TR Qt Designer RITAFRE, FEESHLTEER PyQte NFAER
hfEFA. XEFANRSEENBQt Designer FIEAINEE. —BEEETEMIANR, FAILIBTH—PR
A=

FIFF Qt Designer, BEREEN, RitFTEIAMANEITRIGE, AT, ERELINEE, BE%S
EFFReIE— ui X5

Qt Designer

Qt Designer EEIif 2 B/ FERE AR, HXE, BRLIGEENENRERE ——XRE 7S
W RENEME G, IREESH—UARER, WEENBEREHNEE. B2, Shaliuxd
IEEMBENEGERMEIRE ui X

@,

ZEERAPREHRIANE, BATFZRARRESHESMENERREREBIL.

Gt Designer o — O b4
‘:e Edit Form View Settings Window Help

DeB o0 m:
|WidgetBox & x|

Fitter

23 Layouts L
= vertical Layout i
[} Horizontal Layout

Grid Layout

§8 Form Layout

~ Spacers

Béd Horizontal Spacer

E Verticel 5pacer I
b Buttons I v templates\forms
Push Button | Dialog with Buttors Bo..
Tool Button Dialog with Buttons Ri...
@ Radio Button Dialog without Buttons
8 CheckBox oW

© command Link Button Wicgst

%] Dizlag Button Box |
~  ltem Views (Model-Based)
List View I
8 Tree view

[ Table view

Column View

Unde View

v ltemWidgets (itsm-Based)

List Widget

¥} Tree Widget

& Table widget
e Soran s
(5] Group Box
: :;I:;:;ea Shov this Disleg on Starup /¢ Filter
[ Teb Widget [ o | | Open... ‘ ‘ Recart -l ‘ Close | <resource root>
B Stacked Widget

Frame

widget

8 MDI Area

J Dock Widget

£ amewidget

v Input Widgets -

New Form - Ot Designer

Property Value

Widgets

ResourceBrowser & X|

‘Signal/Slet Editor Action Edi... Resource Browser

E+t+P: Qt Designer 5{HE
m‘Create”, BERIE—MNTAFRE, EhE8a— =09, IE, BILUFHRRITNAERERT .
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Qt Desigrer - u} X
File Edit Form View Settinge Window Help
= ] = |: il = o8 mos oa  EE
DB LD ERRE MSMEE: BE -
WidgetBox & % o 8 x|
Filtar ‘F‘m
v Layouts ~  Object Class e
= Vertical Layout v MainWindow QMainWindow
[l Horizontal Layout 5B centralwidget QWidget
Grid Layout menubar CMenuBar
38 Form Layout stalusbar QStatusBar
v 5
- pacers Property Editor g %
e Horizontal Spacer S
E Vertical spacer o  Je=
P Buirane MainWindow : QMainWindaw
Push Bution | Property Value £
Tool Button QObject
@ RAdis R objectName  MainWindow
8 CheckBox
© Command Link Button windowiModality NonModal
[ Dialog Button Box emblest
~  liem Views (Model-Based) S (0, 0), 800 x 600]
ListViEsk > sizePolicy [Preferred, Preferred, 0, 0]
R Tree view Z
& e v, 5 minimumSize  Ox0
Ae-View > maximumSize 16777215 x 16777215
Column View i
e > sizelncrement  0x0
> baseSize 0x0
™ Item Widgets (Item-Based) paletie Inherited
List Widget
- BLICoE > fomt A [MS Shell Dig 2, 8]
1} Tree Widget
cursor le Arrow
] Tabie wioger v
v Containers - = e
5] Group Box Resource Browser 5 x
[0 Scroll Area /¢ [Fiter
[ ToolBox T
W T Wiget <Iesource raot>
BB stacked Widget
[ Frame
widget
8 MDI Area
] Dock Widget
o oaxwidget |
v Input Widgets o sSignal/Siot Editor ~ Action Edi...  Resource Browser
e —

BE+t+A: QtDesigner fRiE285HE, HPEE—1=H auainwindow 44,

Qt Creator

WNERIEE L% Qt Creator, REMIRESIEEARE. EME—NREWFENRE, ErTLANGEERNA
FEFNEMEE. Hbhz—E"Design”, BLETEIRTER Qt Designer,

Qt Creator

Projects < New Project & Open Project

Sessions Recent Projects

1@ default (last session)
Tutorials

]

Debug

New to Qt?
Learn how to develop

your own applications and
explore Qt Creator.

Get Started Now

A otaccount

- Online Community

P, Type to locate (¥K) 1 Issues 2 Search Results 3 Application O.. 4 Compile Out.. & Debugger Co.. 8 TestResults =+ =

Et+75: Qt Creator 5, AL+ "Design"afsy. QtDesigner RESHERI Designer 5KE
SeefEE.
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9,

Qt Designer RIFTATIREIYRITE Qt Creator SpfER, (EMFRENELSEEMAR.

FEE— .ui X, B%EEEFile — New File"s}"Project..."fE3#HAYE O 7EAMIAY Files and
Classes"M&E#E"Qt", SARHEAMIERE Qt Designer Form”, BT REIENR EiRE ui”, RIFEGIEEEL
FELEpE L SitN

® 0 New File or Project
Choose a template: All Templates
Projects [ ;

" Qt Item Model Creates a Qt Designer form that you can
Application add to a Qt Widget Project. This is useful
Library T h itfhyocjjla;regdy halve an existing class for

" e usiness lagic.
Other Project S Qt Designer Form Class
Non-Qt Project Supported Platforms: Desktop
Import Project n Qt Designer Form
Files and Classes

L

C++ Qt Resource File
2 qre

Modeling

L
S QML File (Qt Quick 2)
GLSL Gl
General B . i

X QtQuick Ul File
Java uigml
Pythen h
- | JsFile
Nim is
Cancel

T —————
Bt+t: SUE—NEHRY Qt .ui 344,

T—#, ZASHNEECIEMBMEENARRE. NTASHNAREFMS, £&O"Main

Window"2IEFRNERE, (B2, SRaILUEMINEESE .uisXd, =FER awidget (559

“Widget") 1I8EBEENIEH.



[ NON ) Qt Designer Form

Choose a Form Template
E>» Form Template

Location

Y, templates/forms
Summary Dialog with Buttons Bottom
Dialog with Buttons Right
Dialog without Buttons

| Widget

"} > Widgets

Embedded Design
Device: None <
Screen Size: = Default size

Cancel Continue

Et+/\: EFECEIRMEEE, WTFASHNAEFTS, k" Main Window”

BTk, Bz AR HERE— M HEREXR. BB v XHREASEEELZEAISEE
FIRIRTR, XEEATLAERL < EINEER,

® @0 Qt Designer Form
Location
Form Template
W Locaiion Name: mainwindow.ui
Summary )
Path: |<your path here> Choose...
Cancel Go Back Continue

T
Bt SEHRIRFRIRFIEE,

BfE, REEEERRFNEHER, SILIEREXGRMIEIES, SUEX——— X5
AR SR,



Form Template
E» Location

Summary

Cancel

Location

Name: \mainwindow.ui

Path: /Users/martin

Qt Designer Form

Go Back

Choose...

B\t ALUSRE RIS E R R 5,

SHEEORR

&t

SR A
H,

mainwindow.ui

T

v Layouts

= vertical Layout

Horizontal Layout
4 Grid Layout

Form Layout

Design Spacers

1w

Debug

Horizontal Spacer
Vertical Spacer

Buttons
Push Button

=

Tool Button
g Radio Button
Check Box -
Command ...k Button
Dialog Button Box
tem View...el-Based)
List View
’-B Tree View
E Table View
Column View
¥ Item Widg...em-Based)
List Widget

il Rome EE mE

Tree Widget
E Table Widget
v Containers

L. Type to locate (38K)

B\ +—:

f&afLIE

Action Editor

Type Here

SITEERERFCIENEEO., IS T
AN B OIS 9IE1ESE,

mainwindow.ui [master] - Qt Creator

flen Git,

ARIER,

RE—RBIERNERS

BIERIEE RIIRNE

EREEOF S ERNEEFRREREEO R,

:x BRERB =
" Object Class
v MainWindow QMainWindow
@ centralwidget QWidget
menubar QMenuBar
statusbar QStatusBar
Filter 5 ~
MainWindow : QMainWindow
Property Value
v
objectName MainWindow
v
windowModality NonModal
enabled
v geometry [(0, 0), 800 x 6...
X 0
Y 0
Width 800
Height 600
v sizePolicy [Preferred, Pref...
Horizontal Policy Preferred
Vertical Policy Preferred
Filter Horizontal Stretch 0
Used Text Shortcut Checkable ToolTip RVeticallStratch g
v _minimumsSize 0xo0
Width 0
Height 0
Sona el BEsor v maximumSize 16777215 x 167...
1 Issues 2 Search Resu.. 3 Application... 4 Compile Out... 5 Debugger C.. 7 VersionCon... 8 TestResults * 4
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. ® mainwindow.ui [master] - Qt Creator

P mainwindow.ui* six BR8N B =
iiter ™ " " Object Class
Type Here inWi inWi
\i] Text Edit yp v MmrﬂNlnduw . QM.aanmdow
— . @ centralwidget QWidget
E Plain Text Fdit menubar QMenuBar
12| spin Box statusbar QStatusBar ‘
@ Double Spin Box
@© Time Edit Filter ‘
Design wﬁ?‘ Date Edit o . MainWindow : QMainWindow
E TN 5 Date/Time Edit Breaerty Yaus
v
Debug Dial T
@' i objectName MainWindow
@=y Horizontal Scroll Bar v
@ Vertical Scroll Bar enabled
e {}= Horizontal Slider v geometry [(Q, 0), 300 x 300] \
? Vertical Slider X 0
G Key S Edil " " L] b 0 ‘
e equence I
% Width 300
v
Tlspjugetsi, Height 300 ‘
Label v _sizePolicy [Preferred, Preferred, 0, 0]
@ Text Browser Filter Horizontal Policy Preferred ‘
t} Graphics View Used Text Shortcut Checkable Vertical Policy Preferred
EI Calendar Widget Horizontal Stretch 0 ‘
@ LCD Numibér : \‘/ertlca{ Stretch 0
v minimumSize 0x0 ‘
[ Progress Bar Action Editor Signals Slots Editor Width 0
A, Type to locate ($8K 1 Issues 2 SearchResults 3 Application Qutp.. 4 Compile OQutput 5 Debugger Console 8 Test Results = =
V| pp! p. pi P gg

E/\+=: EEBMRIRIHIEEI300x300(52.

RN BREFNE—SEREORN—Si, ERNN0E— N NERERY, BITHE, 2RE
Quainwindow AYshEs, FTE(EMA .setcentralwidget( . HANETHERI, ERMS MEFHER
R, BE—E qwidget RNAHE, MAREEEMEMIZIEO,

Qt Designer 2BmIAEMEX—mR, RECHNSHIBEBERHE.

BREZ MG BREARNEIEED, ShBMNZEEEER] quainwindow £, XBEFEAWET—
QLabel #1—4 qpushButton , BENINEMEHAEE.,

mainwindow.ui [master] - Qt Creator

P mainwindow.ui*

Grid Layout Type Here v MainWindow QMainWindow
gg o Layolit ¥ @ centralwidget QWidget ‘
B i label QLabel
| Y Spacers | pushButton  QPushButton \
gl Horizontal Spacer menubar QMenuBar
E Vertical Spacer N aatiesy e ‘
L tkitia— Filter
LU " Buttons et abel pushButton : QPushButton
!.’ 2¥| Push Button Property Valie
Debug @ Tool Button : Push;uttcn : s .
@ Radio Button - s » objectName pushButton
# CheckBox :
enabled
© command ..k Button
v geometry [(130, 150), 113 x 32] |
9 Dialog Button Box X 130
| ¥ ltem View...el-Based) | Y 150 ‘
[E st view Wwidth 13
QB Tree View Height 32 ‘
5 Table view v sizePolicy [Minimum, Fixed, 0, 0]
. Filter Horizontal Policy Minimum
E;O\:’J:;”.Y::_Basecj) Used Text Shortcut Checkable Vert_ical Policy Fixed ‘
"*49—_ = Horizontal Stretch 0 ‘
QE ListWidget Vertical Stretch |0 |
B Tree widget v minimumSize 0x0 ‘
Table Widget Action Editor Signals Slots Editor ‘ Width 0
A. Type to locate ($K) 1 Issues 2 Search Results 3 Application Outp... 4 Compile Output 5 Debugger Console 8 Test Results + -

E/\+=: EBACHINTMREMTMEE,

B 2 MHERIEO S, XEE(IMAATEONF TR, WE, RITUNA—MET.

FEAMNERSHE Quainwindow (BROZAIFE&LET) . HEHTSG, BREIRKREOFREHN
centralwidget , FRIFHHIERER T SRINBIIHRE. &4, ZER LA —FRIBNEBRRE,
RESERENAS. GEBEE Quainwindow XN&, FEHHN THEREFIKEHE".



Add Tool Bar
Remove Status Bar

Change objectName...

Change toolTip...
Change whatsThis...
Change styleSheet...

Size Constraints
Promoted widgets...
Change signals/slots...
Go to slot...

Cut

Copy
Paste

Select All
Delete

B\t SeaEREEEN, AEEE"lay out.",




BT, SEEITNATFEONHBEYIER. #&F Lay Out Horizontally”, 1Z#mEHE R AATFIEG.

Adjust Size
Lay Out Horizontally

Lay Out Vertically

Lay Out in a Grid

Break Layout
Simplify Grid Layout

Lay Out in a Form Layout

| ay Out Horizontally in Splitter
Lay Out Vertically in Splitter

EB/\+h: &FENATEEONGE.

Pt RRERLAT auainwindow RIRIRIEH, ASSIEMRINEIMBET, FRIEMRBHITHR.

HEE, EULERRHEsAIENRS G, BiISRIEh BRI TIIRII%a). BiEILUSET

EAENME, XN TRERHISRFEEFESE.

FEEREEANBER T2NMIRE. BB NEIEAN, TEEE!

®0e mainwindow.ui [master] - Qt Creator
Filter Object Class
HH4  Grid Layout Type Here v MainWindow QMainWindow
e IS = v = centralwidget QWidget
Bt FormiLayolt label QLabel
= X Spacers pushButton QPushButton
[edl Horizontal Spacer menubar QMenuBar
E Vertical Spacer . E— £
v extLabel
Butiops] label : QLabel
@ Push Button Property Value
Tool Button v
@ Radio Button objectName | label
B check Box s
©c d ..k Butt PushButt 2
ommand ...k Button ushButton
- v geometry [(12, 12), 276 x 193]
2 Dialog Button Box X 12
¥ Item View...el-Based) Y 2
List View Width 276
S8 Tree View Height 193
E Table View v sizePolicy [Preferred, Preferred, 0, 0]
) I - _Fiuer Horizontal Policy Preferred
Column View Name Used Text Shortcut Checkable Vertical Policy Preferred
¥ Item Widg...em-Based) 5
LieE Widdke Horizontal Stretch 0
- y 9 Vertical Stretch 0
8 Tree widget v minimumSize 0x0
Action Editor Signals Slots Editor Width 0

Table Widget
AL, Type to locate (38K)

E/)\t7\: EEMBNATEEO LG,

ompile Outp




HAELAFERAQL Designerfl@ T —MEEBBENBRRE. T—22BX AR AESEAEIFIAY
PythonfXi3eh, HFIAERISZE— A THINAERER.

BREERY v XE——EOABR T, BRREANGEEMERINVE, REGATLIGERI
B, .ui XHRAXMLIE, B Python FERIAIAY UI, BAIRTLAERM Python IIEE, EiE%
M pyuice TEKGHELR) Python .py X4,

f£ Python FRNEXIEAY .ui &

ZPNEL .ui X, BATITLAER PyQte MITEHY uic &R, BARSKIRE vic.loadur () J5i%. Z5iERE
2 Ul RIS, FnselielE— 1 IheEseEER PyQte X5,

Listing 88. designer/example_1.py

import os
import sys

from PyQt6 import Qtwidgets, uic
basedir = os.path.dirname(_file_)
app = Qtwidgets.QApplication(sys.argv)

window = uic.loadui(os.path.join(basedir, "mainwindow.ui"))
window. show()
app.exec()

ENMBERE (FI90 euainwindow) BY __init__ BRINFAFRE, ILAER

uic.loadui(filename, self) .,

Listing 89. designer/example_2.py

import os
import sys

from PyQt6 import QtCore, QtGui, Qtwidgets, uic

basedir = os.path.dirname(__file__)

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self, *args, **kwargs):
super().__init__(*args, **kwargs)
uic.loadui(os.path.join(basedir, "mainwindow.ui"), self)

app = Qtwidgets.QApplication(sys.argv)
window = Mainwindow()

window.show()

app.exec()
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BIERY . ui JXHEEIRJI Python X4

B4Ry Python BILHIZMH, BAIATLAER PyQte apfT 1R pyuice . HVETIHLTER, FEEAN
i RSB LA BiRsdE, FHER -0 281 LATSRBER— &7 Mainwindow. py
A9 Python 3214, Hh&EFAIEIEM Ul FEMEIERSE (CamelCase) KEEHCXE—
PyQt6 3324,

pyuic6 mainwindow.ui -o Mainwindow.py

ERILAMEFRYRIBRRTTFTAERRY Mainwindow. py XIHHHITESR, FAIAENIRESU M ——BHT
182, ZEEd Qt Designer EFTEMMAFRERS, FIEEXENSER. £/ Qt Designer BILHTE
T SR LAAT RO N e it TR BTN T,

EESHNRER

SNERMAY Python XSS ANEMHHSIER. BAILURRUATAREANERNE. pyvice TES
£ Qt Designer REXAINISEFENMN vi_, MEFESAERX IR,

from Mainwindow import Ui_Mainwindow

BN BEFNESO, BRERE—HFE—E, EFERNSEE qQuainwindow FIESAR
Ui_Mainwindow 2, &f5, f£_init__ FEFIUER self.setupui(self) LIt AREIZE.
MEXE, BHEONEREIREEE.

IR AERZEE

ERILUS(ERR BN —E, 518D Qt Designer BRI HITRAE. AT EMHIRIE, pyuice
BRrE I MER A INEIE ORISR,

O

SR BFRAILAUEIZQt Designertk®l, RFBAERIENEOPRITIZNSR, ARERMERFTE
% objectName ,

ETEREIF, BANSEREMNEROSHTE— ] TIFRIN AER.

Listing 90. designer/compiled_example.py

import random
import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import QApplication, QMainwindow

from Mainwindow import Ui_Mainwindow
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class Mainwindow(QMainwindow, Ui_Mainwindow) :
def _init__(self):

super().__init_Q
self.setupui(self)
self.show()

# EATATT I/EARRG R 55 UT ST E

# WIHRATREME, 157E Qt Creator HHMTRE. EEEEMEIR
f = self.label.font()

f.setPointSize(25)

self.Tabel.setATignment(
Qt.AlignmentFlag.AlignHCenter

| Qt.AlignmentFlag.AlignvCenter

)

self.Tlabel.setFont(f)

# UL #MM{E5 T DARE IS
self.pushButton.pressed.connect(self.update_label)

def

n

update_label(self):
random. randint(l, 6)

self.label.setText("%d" % n)

app = QApplication(sys.argv)

Mainwindow()
app.exec()

w

HEE, BTN Qt Designer .ui EXPFRIREFHRANIFITFARN, ELRERBFINR

[===]

XERE.

. ERILMGZEI—R, BEXMAOAEREAEESEH. BR, BERFE Qt Designer ASHEE

GEALBSENA FANEY IR B ERY. ASSSEREEETEILE, i, TEHA]
IE{ES#T Quabel 4 HATFIAAN——

Class
QMainWindow
QWidget
QLabel
QPushButton
QMenuBar
QStatusBar

®@0® mainwindow.ui [master] - Qt Creator
P mainwindow.ui* x BB N =
—— Onit
G Lavout yp ¥ MainWindow
= Corm Layoiit " = a v = centralwidget
a4 g label
i— 50— pushButton
Horizontal Spacer menubar
E Vertical Spacer statusbar
pesign |4 Buttons “TextLabel “
- @ Push Button Filter
A @ Tool Button label : QLabel
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(® Radio Button
Width
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a Command ..k Button PushButton palette
o M Dialog Button Box v font
| ¥ Item View...el-Based Family
List View Point Size
Q'EB Tree View Bold
B Table view - talic
m Column View Fiter Sndedips
Name Used Text Shorteut Checkable Strikeout
| ¥ Item Widg...em-Based) &
E List Widget Kenning
Antialiasin
QE.B Tree Widget d
B Table widget Action Editor Signals Slots Editor ‘ crsor

KA. Type to locate (38K)

1 Issues 2 Search Results 3 Application Qutp...

E/\+t: iRE&EQLabelfIZFRAK/N,

BERLIBCEXTT . MTEGREM (

A9,

Value

0

0

Inherited

A [.SF NS Text, 25]

.SF NS Text |
25 ol=

PreferDefault
Iz Arrow

4 Compile Qutput 5 Debugger Console 8 Test Results

BRILUREZME, HIINAISST + RiERSSF) | ElIRRE



Object Class

v MainWindow QMainWindow
v = centralwidget QWidget
label QLabel
pushButton QPushButton
menubar QMenuBar
statusbar QStatusBar
Filter =+ P
label : QLabel
Property Value
v
» text | TextLabel
textFormat | AutoText
pixmap

scaledContents |
v alignment | AlignLeft, AlignVCenter

___ Horizontal [y -
Vertical

wordWrap | AlignRight I
margin ~ AlignJustify
indent ' -1

openExternalLinks

» textinteractionFlags LinksAccessibleByMouse
buddy

E\+/\: FRFREMY.

NSRBI IER MES R TRE——BINSENEEFP, BLUERERB PR TREEY,
8fEQt Designerdiiftf g, 1EA—RRIRN, EMISHEERREBENE S, MISEMEENNAEIRE
ERITRIAF SR ET.

RINBE R Qt Designer THEERI—/\EED . FEBZEERNERNREH =N ——BCHE, BRI
Z BB INE R =

==

INREARRID, SRR IABEMNRETESRERE, EEETEFNECIRHA. FishY
2 FLERfilETIISERIERE, BEEIrF—EER, EPFAEE. REHRSRE—
XI55, DEFI=EL,

MFENTHONTRS, HEGNANANTR, ARERDBRAET BRI REE. LR
£, XERERRFETTRISOSEERT.
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SERMAKNAE, BEEE(ISIEENAERIT.

XX SR M R AR
BEREEAREINES, BUAIREAIN B/ FEHEZRE, 15X AXIFFE M,
BXREHESIKE LT, XFSEEEZTIER. i, ESWERNEN, BREX TR,

| PushButton ‘ PushButton

[ren [ | [l [ renn |

| PushButton

DETTERFAEEZ A INERE

FEREFETNL LR DIREHNRE——NRLBETERSREAG, MAERAN! BESY
IRIFEIEEAY—EUMEAN G IR M,

BSWERANTTIIRS IR RE AR T,
BSWISEXIE S RRZEER.,
IRSWEEZEMI—EAVERE, LARBHRES.
B S
FrEnziT
FHERIAERY Qt MABREFREERGFERENARER. Rk, BiIRBINEETHERERFNAE

Mg, XERECIEHURF LHRERKRER, TLUESENNBFRTREARIERRR, BXEE
RETIEERELZk. FEHE, Qt R ESeLiEtIN AR AN,

e ERELENNARERFRAMY, RREERITBEMEGAFEC(ISNAEFEME, A5%
BN BIALE PyQto FLIXEH IR,
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13. 3L

7f$‘ﬁ% Qt MR FRFERFFHIT IZIMIAREE. (S8R T ARAR. Qt ERFRFEEEF
biEiTieEmNAEETEEFaIER, Eit, £ macosS LizfTht, BHNEEFERERE—

macOS NFAfERF, MifE Windows EIE{TRY, BRERE&— Windows NERF. XEAFET SR

RFAT ENFEES LR, XEREE( e MFEE LFERA.

A, FEHRAHARE AN BRI HE—eNEA%EIR, Qt iRkt ¥ —1N38 Fusion RIS
e, ZELXHEHNBERERRHT —HEYS. .
Fusion

Qt Y Fusion BN ABFHERTRIE RS Ul —BERIINE, ERNESEERGNEN—EMRE 7 &
I, B—NEEE, BURTEERLEN Ul FESDEEIN. BXERTT 20BN AREER
T IR,

Fusion FRNE@—FSFE LRI, RUEREAIINIFIRT. BXI TS Qt #2447 Fusion
X HERNES.

——QtETIXHY
BERAIZEIN, 1B7E oapplication LI LA .setstyle) , FHIBEHNEM (FEAHIFH Fusion)
1ENFIF LI,

app = QApplication(sys.argv)
app.setStyle('Fusion')

#...

app.exec()

THER 7 REREIREES RG], BNAT Fusion #l.

il Wid.., — | ¥ @ @ Widgets App Widgets App — o x
| 01/01/2000 . 01/01/2000 -
| 01/01/2000 00:00 Al 01/01/2000 00:00 - 01-01-2000 =
. 01-01-2000 00:00 =
:. il
| = 000 s .
|0.00 . 0,00 -
Al Bayan >
MS Shell Dig 2 -
b Ubuntu v
s . 0 0 -
| 00:00 2l 00:00 & 00:00 =

B\t "Fusion"Bziztt. BNERBFE LERKEHEE,
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9,

£ Qt MR EEZNA Y Fusion BEUAGHEHRE),

14. F&tR

£ Qt FAETELFIRF R EEEEREEIREER. MNAEFFAH T EREERENEY QPalette

MR TEE, BFeRTLUENAEFEERIRE, RFtREERNERENR, FRES M

RIBREHTES. £RREBREEH Qt £l (BERRMTHRERSR) EX, BEILESCRENEN
Rz FRRERFRITNL,

EsEBEEEIRAIEIT eApplication.palette) FHiREBIE—NFEIZ qpalette LKA, 5l
n—

from PyQt6.QtGui import QPalette
palette = QPalette()

EEILAUBIS A palette.setcolor(role, color) REXIFEMR, HF role RETEREHNEE,
Qcolor FETEFHRAE. FRAAETLLZBENA qcolor XI5, tBAJLAZE Qt.Globalcolor
wRTEFHREEFGEZ—.

palette.setColor(QrPalette.ColorrRole.window, QColor(53,53,53))
palette.setColor(QPalette.ColorrRole.wWindowText, Qt.GlobalColor.white)

EERTEERR, Windows 1080 macOS EElFEEMFE—LERS,
fAi(role)BtZ., TEABINTERATR—

Table 4. Main roles

B2 B iR
QPalette.ColorRole.window 10 BONS=SHE
Qpalette.ColorRole.windowText 0 BONEAX A EE

XABMANEG, BEETRIIRIIELOMNER. BEAR
QPalette.ColorRole.Base 9 e

BExE

FETMEEG, ATRY (X8) 17—
QPalette.ColorrRole.AlternateBase 16

QAbstractItemview.setAlternatingRowColors()


https://doc.qt.io/archives/qt-5.8/gallery-fusion.html
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BE =1
QPalette.ColorRole.ToolTipBase 18
QPalette.ColorrRole.ToolTipText 19
QPalette.ColorrRole.PlaceholderText 20
QPalette.ColorRole.Text 6
QPalette.ColorrRole.Button 1
QPalette.ColorrRole.ButtonText 8
QPalette.ColorRole.BrightText 7

EARMEEE SR REN R BATEX

B

g

QToo1Tip #1 QwhatsThis EFERENESEE. XA M2
AYFERAEESNE (WEX) . RABARESNED.

QToo1Tip #1 QwhatsThis RIRIEE. XA MERIERIEE
R (WEX) |, EAEIIAEESEA.

R SV BN N =2

53 Base BIBNIMPRENAHE. WIS Window #] Base
TR RIFRISILLE.

RANRHERRE. HRerRSEORerRE, EBomskid
XFRRREFRSE.

2 LR TR, YRSEREREREBRNE.

SwWindowTextFi@EZREE, SEGHMRIFILLHISKAER
&, FEEMSIATIWIndowTextFiBESSEIItLERENE R T
F/A., IR MUEILBETXA,

O

Lok, XEUR TR e EREY, BEaLlE

FE—LR/NREE, ATEAR 30 RiFfRE BNEES B,

Table 5. 3D bevel roles

BE =]
QPalette.Colorrole.Light 2
QPalette.ColorrRole.Midlight 3
QPalette.ColorrRole.Dark 4
QPalette.Colorrole.Mmid 5
QPalette.Colorrole.Shadow 1

Table 6. Highlighting & links

B0

B

QPalette.ColorrRole.Highlight

fi

5

tt, Button EIEBEX
BRERXIE Button # Light Z/8
LV, Button EBBEF
BRERIEIE Button #0 park Zj8)

—MIFERIARE. EERANER T, BRaes

Qt.GlobalcoTlor.black

B @i

BFEmERIESEIEE. HKIAER
12 T, =388
Qt.Globalcolor.darkBlue



B &k

]

B

55 XAR IR A ®E., EAER
QPalette.ColorRole.HighlightedText 13 T, BEXANETES
Qt.Globalcolor.white

RipEEHEN A, AR, #

Palette.ColorRole.Link 14 N .
@ EEEiEN ot.Globalcolor.blue

EnnEEENAEgE. KANERT, 2
QPalette.colorRole.Linkvisited 15 hlalEERE S
Qt.GlobalcColor.magenta

MR EH, WFRDECABRIEHATIRE, BE—1 qrPalette.Norole {H, FEEIZEIFBIRAT
BILARERE.

NFHARRAEPEEFCTEN. IFENISRERNSHSRERWRIERD, BB MINSRER
&, BEXIX—r, EalLAEA palette.setcolor(group, role, color) Fi%, FHENZIMGY
group S#. FTRANENTATR

BE E
QPalette.ColorGroup.Disabled 1
QPalette.ColorGroup.Active 0
QPalette.ColorGroup.Inactive 2
QPalette.ColorGroup.Normal "Active"BY[EI N1 0

plgn, LAMRBBBEREONEONASBIRENEERTIIAE,

palette.setColor(QPalette.ColorGroup.Disabled, QPalette.ColorRole.windowText,
Qt.Globalcolor.white)

—BRAEIRKEN, EALMER .setpalette) BEIREZ Qapplication W& E, LUGEHNEEIE
RN FERERFFE B M E, fltn, U REAGENBEONAFIESHEE (XEBFER qrabel HINTX
x) .

Listing 91. themes/palette_test.py

from PyQt6.Qtwidgets import QApplication, QLabel
from PyQt6.QtGui import QPalette, QColor
from PyQt6.QtCore import Qt

import sys



app = QApplication(sys.argv)

palette = QPalette()

palette.setColor(QPalette.ColorrRole.window, QColor(0, 128, 255))
palette.setColor(QrPalette.ColorRole.windowText, Qt.GlobalColor.white)
app.setPalette(palette)

w = QLabel("Palette Test")
w.show()

app.exec()

=Tht, SRHUTRE. BENEReLNXER, BANFARE,

B pyt. — X

Palette Test

BN+ EXNEOMEOMARIEE

AT BB BT EELIRPRIN A TREBIRM, RIGEIE— MERBE XN RBE G REHINHEE
Fr.

ERLUEBR, FERMERIBIIREERSGE, TIeNBEFIIRBEIVAENME. BXERRS
REEIER, BENEEES.

ER—RER TERBERFRE, BAFLENNARERY, NRAEERSWRESE, £/
PIRNARREA RS TIHAPNHEAT. LA TNARERBZRERT Jurgen Skrotzky EHRYECETS
x, NNAEFREERREER,

from PyQt6.Qtwidgets import QApplication, QMainwindow
from PyQt6.QtGui import QPalette, QColor


https://github.com/Jorgen-VikingGod/Qt-Frameless-Window-DarkStyle/blob/master/DarkStyle.cpp

from PyQt6.QtCore import Qt

import sys

darkpPalette = QPalette()
darkrPalette.setColor(QPalette.Colorrole.window, QColor(53, 53, 53))
darkpalette.setColor(

QPalette.ColorRole.windowText, Qt.GlobalColor.white
)
darkpalette.setColor(

QPalette.ColorGroup.Disabled,

QPalette.Colorrole.windowText,

QColor (127, 127, 127),
)
darkrPalette.setColor(QPalette.ColorrRole.Base, QColor(42, 42, 42))
darkpalette.setColor(

QPalette.ColorRole.AlternateBase, QColor(66, 66, 66)
)
darkpalette.setColor(

QPalette.ColorRole.ToolTipBase, Qt.GlobalColor.white
)
darkpalette.setColor(

QPalette.ColorRole.ToolTipText, Qt.GlobalColor.white
)
darkPalette.setColor(QPalette.ColorRole.Text, Qt.GlobalColor.white)
221
darkpalette.setColor(

QPalette.ColorGroup.Disabled,

QPalette.Colorrole.Text,

Qcolor(127, 127, 127),
)
darkpPalette.setColor(QPalette.ColorrRole.Dark, QColor(35, 35, 35))
darkPalette.setColor(QPalette.ColorrRole.Shadow, QColor(20, 20, 20))
darkpPalette.setColor(QPalette.ColorrRole.Button, QCcolor(53, 53, 53))
darkrPalette.setColor(

QPalette.ColorrRole.ButtonText, Qt.GlobalcColor.white
)
darkpPalette.setColor(

QPalette.ColorGroup.Disabled,

QPalette.Colorrole.ButtonText,

QColor(127, 127, 127),
)
darkPalette.setColor(QPalette.ColorRole.BrightText, Qt.GlobalColor.

red)
darkPalette.setColor(QPalette.ColorrRole.Link, QColor(42, 130, 218))
darkPalette.setColor(QPalette.ColorrRole.Highlight, QColor(42, 130,
218))

darkpalette.setColor(

QPalette.ColorGroup.Disabled,

QPalette.ColorRole.Highlight,

Qcolor(80, 80, 80),
)
darkpalette.setColor(

QPalette.ColorRole.HighlightedText, Qt.GlobalColor.white
)
darkrPalette.setColor(



QPalette.ColorGroup.Disabled,
QPalette.ColorRole.HighlightedText,
Qcolor(127, 127, 127),

app = QApplication(sys.argv)
app.setPalette(darkpPalette)

w = QMainwindow() # H&EM Qmainwindow S|ttt
w.show()

app.exec()
5251, BeREETHRE, WRRAZAEEER. X2, HiIBIER app.setpalette() EEM
FREIEANN e, FraitEbiERmizEm, Sn] LAFERLHELEEE B N FEER.

ERBIRRERAIH, EETLAIKE] themes/palette_dark_widgets.py , BEEALEAGHKREI 7z
HER. BNFE NSRRI,

Ubuntu Windows 10 Windows 10 Fusion macOS macOS Fusion
@ @ Widgets App

Widgets App
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widgetsApp - 0O X

. ¢
o
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01-01-2000
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01-01-2000 00:00

EN+—: ERTARFEHNERNEEN REBERSE.

BEEER, FEABIARI Windows F1 macOS F5At, HE 4G TTIAIERNA, XERAIXLEF
MEAES AN IR SHRMEERNANALG, WNEREAEIE Windows 10 HERFRESESEEBENHE
A, XL & FEA Fusion .

BRI

e AR ERGANN BEFE B TR IREES TR/ EIR T, TEHERER ETERT,
Windows, macOS # Linux 373 REEXNFH, MFEER, WREFER PyQte FFAMNEBRER, &
BEAIFEEMEAEA.

AliHARIERS

SEFHRTTA B CRINARERE, AR MERERITTEZHE——EIRHS! SRR ERRNZ
B—MrEER, KESHRHHSEEXNER. QeBaRXMESE, FEENBRIEINA
B, BBENSRENERF—E. ERXEAERIATISE——

1. RN AREFERPNREE DS EEIFEER

2. BAFELRE L T EEERE X
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3. BEABEERIT 7R LI FBE T 5
Y RAVANY OV
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o';-'-." 0o 9.0,

AEEGE#SNEEN! RITREFNVBHHERIFERNM, THRSEESTTIEE R ——TZiz
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EfRe&.

SHTFERETIIMEN A, FRIEZF(ER Cynthia Brewer 9 Color Brewergia 5 R, XYL EFEEMSE
BEAE, HEARKEENBMEMmIZIT.

T LETFTXREBNERET, STHTRMRFSERBIIBN GRS Tes——Coolors.co fuh
RFEERRBENS. ERFHN 4 B,
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15. EfR

EtrER T SMEIEEn/NEE R, BlEBHIERELE, TUSNAHIER, SHERXE,
A LISRATRHREAIIE R, BIERZ T RIS, SR EERSTER.

£ PyQt6 1, EBEEMARRS AR ERETRIINARERD. A HRHMEREEIANR BRI
R,

Qt tREEHR

TER FRFE R NI R B BR B ER TS A R E QB TN EER. XEEREE 7 ST EERT
], SENMHERE. BRSNS HEIES TR,

AT RAEEFTAITTES L.


af://n1862
af://n1865

B | python

> SP_ArrowBack
b SP_ArrowRight
—» SP_CommandLink
J j SP_DialogApplyButton
5 © SP_DialogHelpButton
L sp_pialogResetButton
7 SP_DirHomelcon
X SP_DockWidgetCloseButton
= SP_DriveHDIcon

(] sp._Filebialogbetailedview

» | sp_FileLinkicon
g S?_MediaSeekForward
1]) SP_MediaVolume
o SP__Messa_t_:!_eBon_uestion
D SP_TitleBarMaxButton
A SP_TitleBarShadeButton

_:' SP_Trashlcon

[ sp_FileDialoghewFolder

0 SP_ArrowDown
@ SP_ArrowUp
™ Sp_computerIcon
x SP_DialogCancelButton
@ sP_pialoghoButton
Led sP_DialogsaveButton
SP_Dirlcon
- VSP_DriveC[)Icon
- SPV_DriveNeﬂmn
™3 SP_FileDialogEnd
o] SP_FileDialogStart
Il sP_MediaPause
L Si_’_MediaSkipBackward
o SP_MediaVolumeMuted
] SF__h_ﬂessaggBoXWarning

Y sP_TitleBarMenuButton

© SP_ArrowForward
e SP_BrowserReload
SP_CustomBase
x SP_DialogCloseButton
‘ SP_DialogOkButton
@ SP_DialogYesButton
# SP_DirLinkIcon
~  SP_DriveDVDIcon
& sP_FiledialogBack
@ SP_FileDialogInfoView
© sP_FileDialogToParent
P Se_MediaPlay
] SP_MediaSkipForward
€D sp_MessageBoxcritical
x SP_T_‘it}eBarCloseButton

- SP_TitleBarMinButton

= | X

Q SP_ArrowlLeft
€) SP_BrowserStop
I8 SP_Desktoplcon
# SP_pislogDiscardButton
4w SP_DialogOpenButton
SP_DirClosedIcon
SP_DirOpenicon
.,': SP_DriveFDIcon
@ SP_Fl leDialogContentsView
[22] sp_FileialogListview
1 SP_Filelcon
44 SP_MediaSeekBackward
| | SP_MedEaStop
o SP_MessageBoxInformation

? SP_TitleBarContextHelpButton

E SP_TitleBarNormalButton

‘W SP_TitleBarUnshadeButton = »» SP_ToolBarHorizontalExtensionButton 3 SP_ToolBarVerticalExtensionButton

&) sp vistashield

EN+=: QHIRNEEHR

BRI AERIEREERABR. MRXIEEAEFRIINAEFREAZER, SETRRTEE
BN FRREFEROEER, BRAX(IAREER

— A {THUIERE,

BT MBI BREFAFINER Qstyle. standardIcon(name) 8 Qstyle.<constant> BJLAHANIXLLE]
fr. AEERZTRITESRI TR,

SP_ArrowBack
SP_ArrowDown
SP_ArrowForward
SP_ArrowLeft
SP_ArrowRight
SP_ArrowUp
SP_BrowserReload
SP_BrowserStop
SP_CommandLink
SP_CustomBase
SP_Desktoplcon
SP_DialogApplyButton
SP_DialogCancelButton

SP_DialogCloseButton

SP_Dirlcon
SP_DirLinklcon

SP_DirOpenlcon

SP_DockWidgetCloseButton

SP_DriveCDIcon
SP_DriveDVDIlcon
SP_DriveFDlcon
SP_DriveHDIcon
SP_DriveNetlcon
SP_FileDialogContentsView
SP_FileDialogDetailedView
SP_FileDialogEnd
SP_FileDialogInfoView

SP_FileDialogListView

SP_MediaSkipBackward
SP_MediaSkipForward
SP_MediaStop
SP_MediaVolume
SP_MediaVolumeMuted

SP_MessageBoxCritical

SP_MessageBoxInformation

SP_MessageBoxQuestion

SP_MessageBoxWarning

SP_TitleBarContextHelpButton

SP_TitleBarMaxButton
SP_TitleBarMenuButton
SP_TitleBarMinButton

SP_TitleBarNormalButton



SP_ArrowBack SP_Dirlcon SP_MediaSkipBackward

SP_DialogDiscardButton SP_FileDialogNewFolder SP_TitleBarShadeButton
SP_DialogHelpButton SP_FileDialogStart SP_TitleBarUnshadeButton
SP_DialogNoButton SP_FileDialogToParent SP_ToolBarHorizontalExtensionButton
SP_DialogOkButton SP_Filelcon SP_ToolBarVerticalExtensionButton
SP_DialogResetButton SP_FileLinklcon SP_Trashlcon

SP_DialogSaveButton SP_MediaPause SP_VistaShield

SP_DialogYesButton SP_MediaPlay SP_DirClosedIcon
SP_MediaSeekBackward SP_DirHomelcon SP_MediaSeekForward

ERIABEL T ANEZEY ostyle ayR=SEHIRXLENR,

icon = QStyle.standardIcon(QStyle.SP_MessageBoxCritical)
button.setIcon(icon)

SRR RIS, TieERB—MIERME, EARKMNARLERERMME.

style = button.style() # MIZ{Fd3kHL Qstyle X%
icon = style.standardIcon(style.SP_MessageBoxCritical)
button.setIcon(icon)

NSRBI EERT SRR AR RN, SREEBUTMRREMMTEZ—.

@,

EREALIRG AR ARERETNER, BERFERMNAREFPERRE—H, LURSNARE
FRROZER .

B3

INFIREERAFFEIEHER, BEEFE-EATRNER, BILUERENEENElR. EiRATLL
BEFE L QUHIHIEGRE, RENTARSHERZR, PNG B SVG BRETEL.

9,

BRI & ESHEBIGER SR, ERLUER

QtGui.QImageReader.supportedImageFormats() /3%,


af://n1970

Eltnss

INREARER RN, ERIANERERTLTEAERE FIFM) . M EEMT EAMIXERIE
gk, EIFANEEEF R R A PRI T =,

EXAPRGINBERS, FERT Fugue BfRS, ZEIRSEAIRERTERRG, BFEHF

&, TangoEWrER— M ALINnuERFTANEAERSE, (BERBIFIEXR, EALEEHTFE LE
H.

&R g VFANE
; _ ccBY
Fugue byp.yusukekamiyamane 3,570 4 16x16 2R PNG 18 BiR 3.0

. , 400 4™ 16x16 #1 10x10 BIER, &=~  CCBY
Diagona byp.yusukekamiyamane

PNG, 3.0
Tango Icons by The TangoDesktop _ LT
e . {55F9 Tango TAEIERE AN, o

@,

SREALAEHERBEM TEEPERNERA/), BERSHERT, BWUFRFHARE, RKEH
EFREIRER/NI20x 20152,

HXE/ MR T BEST, EiFSERER, AERART.
gliEZE CrYER

NREAERIEEIFEFRIET—, HEFENENNEREFTERSNE, SATLEITRITE
tw. EfRAEREHIRERRARITER G CIE, FHRFAHERERIPNGER. BN AIEST, BS
WA RTE R FRAE R (e PR RS ot T8 1L,

{[ERERX

—BEAEER Y (TeRREEREEERTEE]) | BAETEIZ qtcui.qicon EFIHEREE
NEWRZ 27530, £ Qt MABRER R L ER.

QtGui.QIcon("<filename>")


http://p.yusukekamiyamane.com/
http://p.yusukekamiyamane.com/
http://tango.freedesktop.org/Tango_Icon_Library
af://n1975
http://p.yusukekamiyamane.com/
af://n2001
af://n2003

BREAILAEREERR (CRIRE) AR EoBR) KEmErIXH, BENEERED KN
FAREFNEZHIEE. BNREREER S FEESHAERE U ERNTIEETE, REHET
BIEEX—RE SRR,

N7 RIEERRLSI, BRERKBIEET— QApplication L, ATHERX—R, EJLAER
MASRITRERCIFE N FTERRSLf, SREEERTIIAREEEON _init__ $8I# Qicon 3L,

BEHEEHEERR (Linux)

 Linux KRERZF, B— 2 "BHKEME" (Free Desktop Specification) BIRE, B/IRFER
EREIRE X THRERTR.

SNRIEHIN FIRE R R 7 IX AT ENEIREIR (FFAERFINEERR) |, BBA% Linux £, SRINFAERE
FISERIRERE LERNERSE. Lt Br2RRmENAREFEEHERNARAENE, RS
RISATECEM.

BT Qt Designer FA{FFIXLEINEE, GHEEIEE FHEKEREFIEE Set Icon From Theme...”

> text 6

hdl icon [Theme] "
Theme Choose Resource...
Normal Off Choose File...
Normal On Set Icon From Theme...
Disabled Off
Disabled On

ENt+=: EEERER

Re, BEHMNECEFERNEREZTR, 80 document-new (& BT EESZE) .

> inputMethodHi... ImhNone
QAbstractButton

> text 6

ficon | 7]l
Theme document-new
Normal Off
Normal On
Disabled Off

BN+ iEEERER

ERBS, EaLABE AT AN EENERNY Linux SEERFIRENER: icon
=QtGui.QIcon.fromTheme(“document-new”) ., LANREREEBER—NEO (%HH) . Bx3E)
FEARY FE S ER.

Listing 92. icons/linux.py


af://n2010
https://specifications.freedesktop.org/icon-naming-spec/latest/ar01s04.html

from PyQt6.Qtwidgets import QApplication, QPushButton
from PyQt6.QtGui import QIcon

import sys

app = QApplication(sys.argv)

button = QPushButton("Hello")

icon = QIcon.fromTheme("document-new")
button.setIcon(icon)

button.show()

app.exec()

ERNENEUbuntuR S EISEIMANTINR, REZIARERER,

theme.py -

« Hello

EN+H: Linux BEREERE HEHE" Bfx

NREEEFREFEMAER, BMBARILAE Linux EERXEARERR. Ak, E75 Windows ]
macOS EREECHER, FE Qt Designer FEIZBEENER, FRAERAREIGEHIERSTR.

16. Qt H3UFE (QSS)

FBEFIRLE, BRIBLTH TUEER qralette 3 PyQte NAERFMNABENEE, 5AM, BkalL
3T Qt6 FAFHEIMIHITIFZHMBEEN . EFRH TR Qt #FE (QSS) BIThAERLILXFHE
X,

QSS & E5ATFREMIERNESHEF (CSS) IEFEBIL, BEEEUINEENAE. TEATH,
HAENE—L QSS BB, LARIMEERERIEST4HRIIMR.

e EfEF QSS SXIMEREFERAEN, FRATEESEMIIRESHAENIIN. B2, MRIF
BIEEMTIERZEERNEETE, SUXASTEHATME.


af://n2029

HIRiEER

ATE QSS MNBISEIMERER Z—L, BAITLIEIE— MaBTERNBER, AIFRARUFEE
R RF—Lrrpliztt. HiIGERERUASIMEUBIEAIN.

@,

HAEERFEAIEN TR, BRI BRIRAEIRE.

Listing 93. themes/qss_tester.py

import sys

from PyQt6.QtCore import Qt
from PyQt6.QtGui import QColor, QPalette
from PyQt6.Qtwidgets import (

QApplication,

QCheckBox,

QComboBoOX,

QLabel,

QLineEdit,

QMainwindow,

QPlainTextEdit,

QPushButton,

QSpinBox,

QVBoxLayout,

Qwidget,

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO

self.setwindowTitle("'QSS Tester")

self.editor = QPlainTextEdit()
self.editor.textChanged.connect(self.update_styles)

TJayout = QvBoxLayout()
Tayout.addwidget(self.editor)

# B
cb = QCheckBox('"Checkbox")
Tlayout.addwidget(ch)

combo = QComboBox()

combo.setObjectName("thecombo™)
combo.additems(["First", "Second", "Third", "Fourth"])
Tayout.addwidget(combo)


af://n2035

sb = QSpinBox()
sb.setRange(0, 99999)
Tlayout.addwidget(sb)

1 = QLabel("This 1is a label™)
Tlayout.addwidget (1)

le = QLineEdit()
le.setObjectName("mylineedit")

Tlayout.addwidget(le)

pb = QPushButton("Push me!™)
Tayout.addwidget(pb)

self.container = Qwidget()
self.container.setLayout(layout)

self.setCentralwidget(self.container)
def update_styles(self):

gss = self.editor.toPlainText()
self.setStyleSheet(gss)

app = QApplication(sys.argv)
app.setStyle("Fusion")

w = Mainwindow()
w.show()

app.exec()

BTN ARERE, SRERIILITIEL, EE— M NA%RwE:S (EILEESEA QSS MN) , &5
— RIS X LA 9 —— T RIS N B S AR AN LR,



® | QSS Test.. — X

Checkbox
First v

0

This is a label

Push me!

BN t7N: QSSIRAAEIER, RN FE(TAINY.
IBESHEIREBIMETMALI TN, FARERSEEMRTILR, UBREERET.

QLabel { background-color: yellow }



® | QSS Test.. — X

QLabel { background-color: yellow H

Checkbox
First v
[] il

This is a label

Push me!

Ef+t: AQLabelfAERHME: &EE

QLineEdit { background-color: rgb(255, 0, 0) }



B QSSTest.. — Pt

QLi}TeEdit{ background-color: rgb(255, 0,
0)

Checkbox

First v

|:| s

This is a label

Push me!

Eh+/\: AQLineEdith B SENE: rgb(255,0,0) (L&)




QLineEdit {

}

border-width: 7px;
border-style: dashed;
border-color: red;

B | QSS Test...

QLineEdit {

border-width: 7px;
border-style: dashed,;
border-color: red;

h

Checkbox
First
0

This is a label

Fush me!




EBH+: HQLineEditi FIEELRLT I0HE
ERR, BAVSFMIRITXEE QSS MINIMa mis g B, HERTHE— LB S ZAINIE,

Q

Qt 3T# FRig it T AT AR RIS EE T ISR,

HIUEE

BTk, HIBNETRTER QSS RERMFNENL. XEBUCKREESTR, SRESHEEXEK
HENE, LMETER. SLMERRINICIERR QSS MR as R FAfE FrfESfiat i Lertt,

AR RIS ERRIEEUI AR, Hph—ERHEMRBEMNEGKE

@,

BTSRRI SRS, EERRS RS A ENBREEREEASE.

B ] g
top, bottom, left, right,

Alignment P 8 IKEF/EREETTTT
center

Attachment scroll, fixed TRRNELE ERMH 4

Brush, Url, Repeat,

Background . RIFZEE, URL, EEREL. FIXI75H5C
Alignment
Boolean 0,1 Truegi&False
Border Style, Length, .
Border Y 8 BELREN
Brush
o o NG AN ERDEMRBER (TREBAM. TREpH
— (stret'ch repeat) ' . TRERGMI. =PERAMI. PEB. ERAMl.
g s e, bR RIEsEp M)
dashed, dot-dash, dot-dot-
Border dash, dotted, double, N —
. FLEHIDERIEZE
style groove, inset, outset,

ridge, solid, none


https://doc.qt.io/qt-5/stylesheet-reference.html
af://n2063

B

Box Colors

Box Lengths

Brush

color

Font

Font Size

Font Style

Font weight

Gradient

Icon

Length

Number

origin

Brush

Length

Color, Gradient,
PaletteRole

rgb(r,g,b), rgba(r, g, b, a),

hsv(h, s, v), hsva(h, s, v, a),

hsl(h, s, ), hsla(h, s, |, a),
#rrggbb, Color Name

(Font Style, Font Weight)
Font Size

Length
normal, italic, oblique

normal, bold, 100, 200..,
900

glineargradient,
gradialgradient,
qconicalgradient

Url(disabled, active,

normal, selected)(on, off)

Number(px, pt, em, ex)

— RSN

margin, border, padding,
content

ik

RESAHEEN Brush &, 5 BIXINAERAERT
TREs, A, RERFIAMIAR. RSN
Bts, NERAANEE, NREWESHE,
s FRTRERERE

RESAHEEN Length (E, D BIRIREERAE
BUTRER, A, ERERFIAMIAR. WNREKA
fERes, NERAAMEE, MNREMEETEH
&, NERIRERERE

e, EaaeRbr—1 %

IEEFBARGB (4. 4. 15) . RGBA

(4. %. . #ERE) . HSV (8. 1B
E. BBE) . HSVA (&I, BfE. BE. &
BBE) . HSL (&iE. BFf1E. BEE) . HSLA
(B, BFE. BE. EBHE) sHmaH
. rgh() 8 rgba() IEERIEF 0 255 Z/A)
HEEHEHREDIE

BSFFEME

FRARN

FIE

KR

S, WEIRREIERR., REEE, W&
REIESRZERNE ERNE R, HEEHE,

Zohilyi, 2QLinearGradient 7Y LAFKEY
IEXER

URL. Qlcon.Mode # Qlcon.State AY5IZ.
fBgn: file-icon: url(file.png),
url(file_selected.png) selected;

—MFRIE—NUER[, WMRFKIEER
I, WEXEDER MERGE. BAEHE:
px: &, pt: —=AIRN (BP1/7255Y)
em: FANemBEBE BIFEMHEE) |

ex: FHENexEE (AIFEXHNEE) .

a0, 1238K#&12.2312

TS REEELEREEZFMER


https://doc.qt.io/qt-5/stylesheet-reference.html#gradient

B E ik

alternate-base, base,
bright-text, button, button-

text, dark, highlight XL S QPalette TG AEAER

PaletteRo] highlighted-text, light, link,
arerterote ﬁg '5_ ¢ e% Ig '|n B, f%0: color: palette(dark);
link-visited, mid, midlight,
shadow, text, window,
window-text
Radius Length —IREFIR LengthRIHIT
repeat-x: IKFEE. repeaty: EHEE.
repeat-x, repeat-y, no-
Repeat repeat repeat: JKFFIEEEHES, no-repeat: A&
go
_ filename @M FSUHRIEFR, SERQUEIR
url url(filename)

RBFERISUG TR,

XL BRI SERI RS R B RIIE QSSE4 A FhikEl,
XFH

HANESRNEBEAEE, XEBUEITRTHESIANTA, BEMFl (BIR. fHE. THZ) X
LRt Rl N AT E =t

B i g

color Brush (QpPaletteForeground) BT E AR E
RENAFHRNEERS. 85T

font Font IBEFHRE. FERKN, FHE
FN/E AR

font-family String FARFKIR

. . FURRN, FELIRARIQtH, {32

font-size Font Size N
FrptAOpxEfi,

font-style normal, italic, oblique R

font-weight Font Weight FAELH

selection-

background-color

selection-color

text-align

text-decoration

Brush (QpPaletteHighlight)

Brush
(PaletteHighlightedText)

Alignment

none, underline, overline, line-

through

EEXASTHERE

EEN A RIRIRE

NAFERMER A ETPRIITE S

=X

BMISIARZIER


https://doc.qt.io/Qt-5/stylesheet-reference.html#list-of-properties
af://n2171

THIPIRIBRERE aineedit FEBIRENAE, BFNANERBRENEER, EHARR
BRENGE,

QLineEdit {
color: red;
selection-color: blue;
selection-background-color: yellow;

BISIE QSS Mikserhesit—T, HEEYT qLineedit B9, SRUI Tz, =, RN
(Quineedit ) SRR,



B QSS Test.. —

QLineEdit {
color: red;
selection-color: blue;
selection-background-color: yellow;

}

Checkbox
First
0

This is a label

Test some text nuﬂ

Push me!

E—8: BXAHIUNAT QlineEdit
BATTLUS AN BT ARG, BE(IEENER, FRESSR.



QSpinBox, QLineEdit {
color: red;
selection-color: blue;
selection-background-color: yellow;

B | QSS Test.. — Pt

QSpinBox, QLineEdit {
color: red;
selection-color: blue;
selection-background-color: yellow;

}

Checkbox
First v
39999 -

This is a label

Some text in a box

Push me!




E101: BXAERMNBT QLineEdit 1 QSpinBox

EXNMREIEIFH, FH1EFXRAZE QspinBox . qLineEdit F1 qQpushButton £, BFFKIRES
FEARFORUA, HIEXAIISTFAIRENAXITT.

QSpinBox, QLineEdit, QPushButton {
color: red;
selection-color: blue;
selection-background-color: yellow;
font-style: italic;
font-weight: bold;
text-align: right;

XESFHEU T RNER. BFE, text-align BHFHEKSMN aspinBox 8 qLineedit BIRISFS
X, WFXFMEE, WHRER .setAlignment() FERIFEXNFAR, TAREEER.



B QSS Test.. — u prd

QSpinBox, QLineEdit, QPushButton {
color: red;
selection-color: blue;
selection-background-color: yellow;
font-style: italic;
font-weight: bold;
text-align: right;

¥
Checkbox
First v
0 -
This is a label
this is a text box
Push me!

BE102: XA M AT QPushButton, QLineEdit #1 QSpinBox



ELE=]
B5

BRTIRENAETIVIN, BRTLUERAEMEGRERGERIN. NTEG, EEIFZEMEEY
BT EXE&GE Tﬂ—’*rEHEPE’JEE*DELJi‘Co

Bl KB (F6A) 735

m

BEIEEATRESSE. FRTEEEENE. 5RE
background Background &, %%Egﬁ‘ﬁﬂ/‘z’%ﬁ%ua SNIERER, EX
BRENE. SR, SENENIENEENE

background-

Brush BHHERNERHE
color
background- Url BHERNERER. BRINFEEESS ITERAREE
image i
back d-
r::eftm“" Repeat (both) A EEURRALURANEESLEISS RIEGER
background- Alignment . .
. EEEGESEEREEANT AR

position (top-left)
back d- Origi

sekaronn e SSRORERY, S RTEIAAH
clip (border)
background- Origin N . N

.. . BT SRR, SEEUENESEG—EER
origin (padding)

LU RNSIEERIEGN AT AR TEMAMUA eplainTextedit HER.

QPlainTextEdit {
color: white;
background-image: url(../otje.jpg);

ERFBY ur1O EESIA, EAHREE. XERIER .. /otje.jpg FERRBRFHIM.
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B QSSTest.. — X

QRiainfextdit {
ﬁﬁhr‘ white;
backgroung-image: fotje.jpg);

1
J

Checkbox
First v
0 =

This is a label

Push me!

E103: —KSEEE




BRUEZSEEHIRPERINEZER, BITfESH48eHEM URL Ik,

BEARMGPHNES, EAILUFER background-position B, ZBMHEN TEGSEHRAMER L
HR—=XIF80m. BABR T, FEaEREE MR X,

TOP LEFT CENTER CENTER BOTTOM RIGHT

E104: BRMUERYRPI

B center RIEEGHIFTOREFMNMBSEERIFONITT.

QPlainTextEdit {
color: white;
background-image: url(../otje.jpg);
background-position: center center;



m | QSS Test.. — X

QPEInT extEdit {
color: white;
background-image: url(../otje.jpg);
backgroungdspesition: center center;

)
4

99999 s

This is a label

Some other text in a box

Push me!

105: BERSEEE
EREGNA TRSEMHNRSEFNG AN, ESalLAERLLTE:



QPlainTextEdit {
color: white;
background-image: url(../otje.jpg);
background-position: bottom right;

background-origin BB TEXGERER. ZBMHESILUITNEZ—: margin, border .
padding B content , BT EMZIGFEEEASEMNENTTHESER.

ATEEXEHAER, RIIEEEEEIHEER,
EHEiRs

‘BRE—EEA T BEENMEERIE (BF) ZERIXR, LIRXEES A BRI/ BRI
M, 4 QtEHE RN M EVESE——MREIS, SRIRAR. Hx. NEMAE. SMERESEE
ERIBM, XERMRE THERIAN. INIFME. SMERNEMEERE Qt IHRIBMTIRENX.

I ______________________ |
| MARGIN :
| BORDER |
|
: PADDING |
| |
| |
| |
|
|
| CONTENT :
: |
| |
I |
| |
| |
| |
I |
| |
E e e e e M M Lo |

E106: &t=ry

SNEREIENNPEBERI A/ N SIBINSMRIERIA/N, 180, IEINEHRIER SRR BFAEZ BRI
6], EREINSERASHRT.


af://n2292

MARGIN

BORDER

PADDING

CONTENT

E107: EAMRINETEXIEAERIRZID
ARATENS MER RSN AR

B

border

border-

color

border-

image

border-

radius

border-

style

KB (RRA)

Border

Box Colors
(QrPaletteForeground)

Border Image

Radius

Border Style (none)

ik

RERMHOENEERS. BATIEE0ERS.
WHERF A/ EIANESEE. 158 border-top ,
border-right , border-bottom #[]
borderleft.

WIEFEIRSAIEE. tBEIE: border-top-
color . border-right-color ., border-
bottom-color . border-left-color . B FIEE

FEEINGAIERE.

BT ERDENER. ZEGSRO RS
7, FHEGERETESAL R,

WERRRIFR (%) . thEHE border-top-
left-radius , border-top-right-radius ,
borderbottom-right-radius # border-
bottomleft-radius , B IEERFERARIIER,

FTEIERGAIMER, tE5h, E8 border-top-

style. border-right-styleborder-bottom-
style # border-leftstyle FHT4FRRYIAZ



Bk KB (RRA) ik

DIERYEEE, tBEIE bordertop-width |

border-
: dith Box Lengths border-right-width . borderbottom-width
wi
#0 border-left-width
. MHR9INEE, &8 margin-top. margin-right
margin Box Lengths
margin-bottom F marginleft
outline ESXIgIN R HIRIE ER
outline-
Color HERIENE. S Mborder-color
color
outline- N TR R -
Length BESERHOEZ BRREEE
offset
outline- e A A 2o ssEgan
- IEEATSHIRENEZR. BiESHborder-style
style
FEERARINEIRA. 58 outline-bottom-Teft-
radius , outline-bottom-right-radius ,
outline- outlinetop-Tleft-radius #] outline-top-
radius right-radius IEFIEKE. 8 padding-top,

padding-right , padding-bottom % padding-
left , HFREH

ATRBHERT QPlainTextedit E4ANINEE, IOIEFIETE.

QPlainTextEdit {
margin: 10;
padding: 10px;
border: 5px solid red;

9,

KT AR

AR, FOMERGER (px) (FHRFMIDENSAL. BIEREHRLUGENRN, EAERE
ERNAT, GERARLL, AT LUERLI TR —:

* X &RER
s pt—"m"K/N (BD 1/72 3&5F)
cem ZrWN em BE (BI'M HNEE)

cex ZRH ex TBE (B X HEE)



FEQSSHRRPEEERN, BB ENERRIREFYIFL @IOEIMILIE,

B | QSS Test.. — X

QPlainTextEdit {
margin: 10;

| padding: 10px;
border: Spx solid red;

}

Checkbox
First v
D il

This is a label

Push me!

E108: &t=f

ERRT AT RS BRANINHAR LASE P £ %5



QPlainTextEdit {
margin: 10;
padding: 10px;
border: 5px solid red;
border-radius: 15px;

}

B QSSTest. —

QFlainTextEdit {
margin: 10;
padding: 10px;
border: Spx solid red,;

border-radius: 15px;

¥

Checkbox

First

0

This is a label

Push me!




E109: DIEREHSEE (HLk)
B R

EEILAGERS QSS =i, B2, BABERER width 1 height Bt (WFX) , B
MXBATIEEFMRIA/N. Bzt Bt max- 1 min- &,

B KB (RAA)
max-height Length
max-width Length
min-height Length
min-width Length

ik

EURFEHNEAEE
EURFEHNRAREE
EEFEtRINEE
U FEHNRINEE

INREIEER min-height BIHEATEHERENSE, NIizEHHEHRTK.

QLineEdit {
min-height: 50;
}

X

jl=

=
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B | QSS Test.. — X

QLineEdit {
min-height: 50;
¥
Checkbox
First -
|:| k.
This is a label

THIS BOX IS NOW BIGGER|

Push me!




E110: AQLineEditiRER/NSE, MMAEERXE,

B2, IRE min-height AY, EEHRATLUKTFUHE. EieEEEa0mIA), EaLlEEERY
B9 min- 0 max- .

QLineEdit {
min-height: 50;
max-height: 50;

XEEEMHEIEE, BIEEEERSRTBEERN.

@,

ERLLTERSIBIVG, BURRER SEuR iz

SRS ERT

ZIHRIALE, MBI VEZERR, JTRTASEHENE. A, EEFSHRENEMHTER

1.

Bt

alternate-

background-color

background-

attachment

button-layout

dialogbuttonbox-

buttonshave-icons

gridline-color
icon

jcon-size

Tineedit-password-

character

Tineedit-password-

mask-delay

messagebox-text-

interaction-flags

B (BHA)

Brush (QPaletteAlternateBase)

Attachment (scroll)

Number( SH_DialogButtonLayout )

Boolean

Color(sH_Table_GridLinecColor)

Url+

Length

Number( SH_LineEdit_PasswordCharacter)

Number( SH_LineEdit_PasswordmaskDelay )

Number( SH_MessageBox_TextInteractionFlags)

iR

£ QAbstractItemview FZEP{ERARY
BEEE

E1=)

HBTETE QAbstractscrollArea 1, &
EEGREESEENLERRMEHERE

}Z4H7E QpialogButtonBox E,
QuessageBox HHYFR/E, ETHERIESS O
(Windows) . 1 (Mac) . 2

(KDE) . 3 (Gnome) #05
(Android)

QDialogButtonBox FHPEHERER
Eir. MNRLEEMHREN 1,
QDialogButtonBox FHIZIHIGEERE
fr, WRIKEN 0, NAETREFR

Qrableview HARIIELLHIENE
EHERR. BRittE—SStEREG

2 QPushButton
BHhERNEENEE

{EJ3 Unicode#i=FHI qQLineEdit ZFIB=F
=

QLineEdit ZRBERBIER (=R
1) , BERN SRR ST
RYATIE

HRIEPXFIIREITA (kB

Qt.TextInteractionFlags )
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i
opacity
paint-alternating-

rowcolors-for-

empty-area

show-decoration-

selected

titlebar-show-

tooltipson-buttons

widget-animation-

duration

XEAE A TR i

BIRE L

KB (BHA)

Number( SH_ToolTipLabel_oOpacity)

boo

Boolean( SH_Itemview_ShowDecorationSelected)

boo

Number

ERE (BETR)

iR

EHORNERE ((RRIERTR) 0-
255

QTreeview ERSLHIEEREZEN
RET

=5 quistview FRIEXKERESE
M7, BRRTF AL EE

EREEORSERE LR T RN

FNERFFERIRTE (7))

HMNELBRTHEMARR QSS B, FRIFEIAENSE(INAREEE L, B2, WEHRMNz
%, Qt AMAREFHBLEANNI L FAZIBBL LA AR R FAR? BTk, FIVEEBEXTS QSS MMIAYE b

EILAR A AIRER

RB

EH

(Universal)

A (Type)

B (Property)

EBtEas
(Property
contains)

Z(Class)

"S(ID)

I=ipe

(Descendant)

R
(Child)

HAWSHORERXLEMAN, FEREAIRIQSS Wi TREHI T,

Bl

QPushButton

QPushButton[flat="false"]

QPushButton[property~="something"]

.QPushButton

QPushButton#okButton

QDbialog QPushButton

Qbialog > QPushButton

ik

TCECRrAa Tt

QPushButton ZEE{HE-FRAISC
Bl

JEEE/Y QPushButton SC
ffl. I53#FF .tostringO
AHIEMEHITI R, the]fE

FH class="classname"

QPushButton HYELfF, EHhE
. (qstring FI5R) AEa%
ERYE

QpPushButton HISLH, (BARE
F%

— qQpushButton Cffll, E

IFTRZFRA okButton

Qpialog FIFWER (FHIEK.
FII5%E) HY QPushButton
SK]

QpushButton RIS, IXLESD
B2 epialog HIEREFITR
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#B)(Type)

A QSS MiHFHELBE T REEMUMINA. BXE, HIIFRIZNMRISREETR (B

QComboBox HY QLineedit) i&E 7 HINI,

B QSS Test..

- X

QCheckBox {

¥

background: orange;

First v
ﬂ r
This is a label

Push me!

E111: $X3QComboBox{ T FASRIMEMMITTRAG AL,
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M, LAXMS R S %SRBI AL, FIa0, F(TTLLER eabstractButton EE
HAINEIRERISREL,

QAbstractButton {
background: orange;

}

B QSS Test.. — X

QAbstractButton {
y background: orange;

| First -

0
This is a label

R




E112: X+ QAbstractButton HTIRIESFIIFIE 7K.

XTI ABREEAETLIER avidget fEABMR. Hlgl, LITUBRBAERANERIREND
.

Qwidget {
background: red;

}



m | QSS Test.. —

BE113: @iIRIEEEREQSS




Z(Class)

B, EaTsERBEXRFERAIAE Y, MARHEAI TR, AL, ERILMEREEN ——EREETR
BTARII—1 .

ATET awidget SCfl, {EARERHMEAIM awidget JRERIZE. EEAINY QSS Mikss+, FHAME—N
awidget ERTFREFABGREM, Eit, UTMIEEzaSm=MNESReEEe,

.Qwidget {
background: orange;

}
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B QSS Test.. — Pt

fwidget {
background: orange;

¥

E14: BEEFNENSSHTRIFASFmETS.



IDTE(L #

AT QU iEHEBE— M E—IRRENRINISREFR, £ Qt Designer EIEIEARS, SRILIERANSEIRE
EEZNREXBEOTRIRIR. A, XMXRERZAN T HEEN——ELEE CRIRBHEER
EFAXRER. XERFRTBETR QSS MU E RN ABEMSERHE 4.

AEFAIRIQSSIUARI A, F{i17 acomboBox #1 QLineedit RE T IDAATFMIL.

combo.setObjectName('thecombo')
le.setObjectName('mylineedit')

B (Property) [property="<value>"]

CRILERHTIEAZF S (BEEBE .tostring) %) MRtEMREIE. XTBTE
Mzt E—EESEREINES.

UT2—1NERERG, BEXAREEME— QpPushButton ,
QPushButton[text="Push me!"] {

background: red;

}
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B QSS Test.. — %

QPushButton[text="Push me!"] {
) background: red;

:‘ Checkbox
First -
ﬂ il
This is a label

E115: BIREXAER QPushButton




BRI AREIEHBER— M MEEBRENER, BaaeEEEN e E SRS,

X&5|INEIR.

MUEHFRERIRERNATEN, ASXNBEEINESMEMmAL, 2R QSS MNFTHRIRIEIERIE
B, AR RN ENT B R — I, BYEmMRERIE.

B{X(Descendant)

BEMAERERMRNTEN, JUBEEEEE—R. IITRAEMT avainwindow RIFEH
QcomboBox , FICEREEFEH, KRRKEAHMEMEMEF.

QMainwindow QComboBox {
background: yellow;

}
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B | QSS Test.. — X

QMainWindow QComboBox {
y background: yellow;

Checkbox
First v
0 -
This is a label

Push me!

B116: BMN—MFEH QMainWindow F&E ORI QCombobox

BEVUMBFIR, BULUBEREREREAEMNNRE— I TERER. BETLUGSFEAGIE
K, EMNBHFEZRREHIINE.



QMainwindow Qwidget * {
background: yellow;

}

EFAI8 QSS ML 2E M e, FHATE—1IMB Quainwindow , EFE— qwidget Hhouiz4sk
REMB, ReRizmBhrEd. Eit, EmmAginRICEEMEE (B1ELL qvainwindow
Qwidget AR, IRFWIL) .



B | QSS Test.. —

QMainWindow QWidget * {
background: yellow;

A

Checkbox
First
0

This is a label

Push me!

E117: EN—™MER QMainWindow FX35H9 QComboBox




FiE$EEE(Child) >
ETTLMER > SEREEREMB— M ER Y. XRSESREMSIZEREEER.
fian, LATEB(ET BRI T quainwindow THY Qwidget 728,

QMainwindow > Qwidget {

background: green;

}

BUATABTASLEAIRS, EAERK1IEY QSS MNAFERFH, qcomboBox IFHAZE QMainwindow
NEEFITE.

QMainwindow > QComboBox { /* —MHAJLHEL */
background: yellow;

}
W7 QSS Test.. — O X BiQSSTest. — O X
QMainWindow > QComboBox { QMainWindow |> QWidget {
background: green; background: green;
} }
|
Checkbox
First v
0 -
This is a label
Push me!

E118: E—MEAQWidgethIEZFITtEHAIQComboBox

A

HURINAT oapplication iz, FERTHIEGNREREFEG. BUHNERFREEN
A%k (K%K, HRXER....—HEIEM) BRI eapplication RERIFNREETL.

MUERREMAMEIRFN A, XEWE, $IXERM 1D RGBS XNZEEFE RN, 5
an, LUTRESIE QSS M 2SR FfEREI qLineEdit B SIRENEE——45E ID Bx T ERRMUMN
.
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QLineEdit#mylineedit {
background: blue;

h

QLineEdit {
background: red;



B | QSS Test.. — X

QLineEdit#mylineedit {
background: blue;

h

QLineEdit {
background: red;

A

Checkbox
First v
|:| e

This is a label

Push me!

E119: 5% ID BifriscTEREEBR.

SNERTFERNRSRAIINY, =B S lRE M TR, BIEARESB IS TRIzAE
Jo, N, REBHETHERE,



B

EHRZEEIEIRNAIRN. EAMNATLUREERR L, BelisAems | REnE A8
XIEF=AFE, LALATRL 961 :

QLineEdit {
background: red;

}

WISRTE Quainwindow EIRE, ZEOTHIFFE QLineEdit WEEBEEAEES (BRESZBEEMN
ny . 2Am, WRIZELUTHE......

QMainwindow {
background: red;

}

R Quainwindow FAHLHREHICER, BRACHFSTRCEITMN,
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B QsSTest.. — X

QMainWindow {
background: red;

J

Push me!

E120: QSS BMASEERIFIt=



MRFEARERNER, NIBSEHE

BRIEMECECRNIFRELRY, BUEHRERERARGHVERRESTEL. U ASNIR R
UEY, BIEESERMPHBREINL, FEEHREINIER I EZZIMNIAIRINE,

XSEEHE (CSS) TR, EREHED, TEAUNERTRUHE,
{hikiEss

FIERIALE, HMNEENABTHSHIN, BERBEIERESIEHRIRIAINR. AT, QSS EIHERIE
SEHINSRRERT. — MIFREARAREERE LI B ——REETE TR
Pz EREER, RECRESMEMAL

BFEBITEERE, NIBE GRUEBTEETEIFEIANF) BEERRERINEIIML. X
LEERRJLUBISTE QSS HR{EfuiRasksoil. (ieiEasfE QSS MNRIERERBIR MEM.

SRS N BIF 2 A RRnEESS. HP—L (W0 :hover ) 2B, TBRTFFRERM, mEMWD
—LNIEEERN. LU AZESIER:

{HIRTS faid
ractive EHRENEON—D
:adjoins-item QTreeView B33 ( : :branch ) SITEESE

E45%) Qabstractitemview BIE—1THT, ABR—ITIREHNE (X

:adjoins-item . . .
QabstractItemview.alternatingRowColors() /3 True HY)

:bottom NFIESD, Blal— NS R BEREPAY QrabBar
:checked ZINEEEF, HIa0EFIRSEY QabstractButton

IZIMATLARRE], fla0 Qpockwidget BA

elocdulle Qpockwidget.DockwidgetClosable /EH

:closed IZIBETRAMRZ, A0 Qtreeview FREFHIIE

:default IZIUREIAIRE, BIGNBIAR QPushButton B Qvenu FREIBKIAIR(E
:disabled ZIMEE[A

:editable QcomboBox TJ4wiE
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{HIRS
:enabled
:exclusive
:first

:flat

:floatable

:focus
thas-children
:has-siblings
:horizontal
thover
:indeterminate
:last

tleft
:maximized
:middle

:minimized

:movable

:no-frame
:non-exclusive
:of f

:on

:only-one

:open

:next-selected
:pressed

:previous-

selected

ik

ZIMEER

ZIET— N ERIMA, HINKBETEEREAY QActionGroup H
IZIEFIFRFPE—NE, FI80 qtabsar HFRIE—MRE
ZIAFETE, FIa0—FEH qpushButton %

ZIMA LG, 80 qpockwidget ZIFF@NIOEE, B
QDockwidget.DockwidgetFloatable EEH

ZINB5ERIN, BN QTreeview FRIITHA BN
ZICRF7KER B

BirEEEZI L

ZIAETABEIRT, 5190 acheckBox Bl QRadioButton #RI#KiEH
ZIEYIRPIIRE—DT, f40 qrabsar HFHIRE—MRE
ZI T AW, Bla0—4> qrabsar , EEI-R{AI T AN
ZIMESAW, FINIESAAI qudisubwindow
ZIAAITHIZRAE, 80 QrabBar SRARTEFFSkEREERAVET £
ZME&/IME, BINES/IMEAY Qudi subwindow

ZINAJ LA, 140 Qpockwidget ST

QDbockwidget.DockwidgetMovable

IZINFCIOHE, BIGNTCIMERY QspinBox B QLineEdit

ZIUE TR AIER &R, BIAISKEAIAIR® S oActionGroup HR
BILARAOIR, IXER TR TR RSAITR

BTLATHRAYIR, XER T TR RSN
IZIUESIZRPAIME—I, 40 QrabBar HRAY—NEIRIRES

ZIAEFREFPIRZ:, 90 Qrreeview FHEFINE, sinBREHEN

QComboBox B, QPushButton

T—INEMuEP, a0 qQrabsar FEFEIREIFILIIRIFZS

ZINEE @ AR T e iR E

E— Mk, fIa0 Qrabsar RGP IREFDRIRES



AR

:read-only

:right
:selected
1top
:unchecked
:vertical

:window

faik
ZIHARC A RIEEA AT gReE, BIA0RISERY QuineEdit B ANRIZREERT

QComboBox

iz A, Hln—1 qrabsar , HiF&EATHEN
ZIMEHIEF, B9 qrabsar FREGEFIRERL Quenu FREYEFIR
ZI T TRER, Blan— IR T TRERRY Qrabsar
AV ES v

ZICRFAEENR

EHE—TEN (BITRREH)

HATATLAGER QSS Mk kEERMEERANETI®R. HlN, LINBBERAS SR LT,

QPushButton HIE=RZT

QPushButton:hover {
background: red;

}

NG,

MBS ER B RRSERINER

*:hover {

background: red;

}

SR EEREEME QR EATRERS (BAUTELRER) , WTEF.

W1 QSSTest. —

QPushButton:hover {
background: red;

Checkbox

First

0
This Is a label

0 X BiQSSTest. — O X

*:hover {
background: red;
3

E—



E21: A, 4=k QPushButton #ESER. A, JRE— DA, IERXEGEESK
=

ERTLAGER | SREENIEESR. XEREIIREFRANERT, ZUISERL. FIILATRAL...

QPushButton: !hover {
background: yellow;

- HFEFRREISTE QPushButton EAY, SBHIGEHEE,
BRI Z Mk EaR RN, B1a0, LATREBBIRE achecksox EKIEHEARBERNE R
&, WEtERERNERAEER,

QCheckBox:checked: 'hover {
background: green;

QCheckBox:checked:hover {
background: yellow;

3
W7 QSS Test.. — O X BQSSTest. — O X
QCheckBox:checked:!hover { QCheckBox:checked:!hover {
background: green; background: green;
} }
QCheckBox:checked:hover { QCheckBox:checked:hover {
background: yellow; background: yellow;
} }

Viowsbe v o
rst

' First - Fi

0 v 0 s
This Is a label [} This is a label

Push me! Push me!

E122: BATFEERSHIREN kRS
XITFTEMEFFENN, SHAILAGER " DIRFPSENSREkEXR, (EEXIMNERTSMER. Fial, LA
TR ESSEERETHEERNERENEE,

QCheckBox:checked, QcheckBox:hover {
background: yellow;



EEUE T

FEEHRAEMFEEESERHEGTA. QSS R T BRMEXEFMRIEE, ELERTLASRIERY
FIRABHTHIER, XEFRHILER 0 (NES) EEERME, FIRGEFRARIRRRT.

QComboBox BRI —MRIFAIGIF. LT ARGEEXN A ERNATASEGNRNET

QComboBox: :drop-down {
background: yellow;
image: url('puzzle.png')
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B | QSS Test.. — Py

QComboBox::drop-down {
background: yellow;
image: url('puzzle.png')

¥

Checkbox
First o6
|:| il

This is a label

Push me!

E123: EEQSS/HQComboBox FiFIFRIZRER RFIETR.

QSS IR TIFSFIRHARRS, MR, BRI, HPIrSNERTIFEEY (St
ﬂ) o



FiE(kiEsR ik

::add-Tine £ ascrollsar FRAF#BaNEIN—1TAURH

: :add-page BREINTZERIEEE, EAT qscrollsar

::branch QTreeview B9 ZIE~E8

: :chunk QProgressBar HYHEIR

i:close- . .

— QDockwidget By QTabBar AYIEIN-RAIKAIZH

::corner £ QaAbstractscrollAarea FIFANAEISZZERIX

: :down-arrow QComboBox . QHeaderview. QScrollBar B QSpinBox HITEFSL

: :down-button QscrollBar Bf QspinBox A THIIZEH

: :drop-down QComboBox HYTHIiZEH

I;u::::t_ QDockwidget HYFaNEHH

::groove QSlider RYM#E

SR QAbstractItemview. QCheckBox . QRadioButton . AJEFHY Qmenu IR
B AJiEHHY QGroupBox HYFERER

::handle QscrollBar . Qsplitter B Qslider HYBLE

::icon QAbstractItemview B¢ QMenu BIEfR

1:item QAbstractItemview. QMenuBar . QMenu BY QStatusBar HIIR

::left-arrow QscrollBar HIZEHIL

::left-corner Qrabwidget B LA, laNizHl qrabwidget FHIE ERIEHE

: imenu-arrow TaEAAY QToolButton AYEGL

: :menu-button QToolButton HISEERIZEH

1':n:c:n1'ecn:t_or QPushButton HIEERISTES

::right-arrow QMenu BY QScrollBar HYBGHETL

: :pane QTabwidget BYEMNR (HEZE)

::right- Qrabwidget B9 LR, BN, LtizEaTEFIEH Qrabwidget A _ AT
corner HEE

::scroller Qvenu By, QTabBar AYRBNS

::1section QHeaderview HIXIE

: :separator QvMenu By QMainwindow SIS FERAF



FiE(kiEsR ik

::sub-Tine BFM ascrollpar Ffifc—ITABAIZH
: :sub-page QscrollBar HUBHRSHENLEZ [BRIXIE
i:tab QTabBar B QToolBox HYIEINF

QTabwidget BUEINRIZ, EFIRHYATFIEH] Qrabwidget EY

rabbar Qrabsar AITE, BREATRIR, WEA b TR
:itear QTabBar BY9TIIERES

: :tearoff Qvenu RYRTHRERER

1rtext QAbstractItemview HISZA

rtitle QGroupBox By, QDockwidget HYFRER

::iup-arrow QHeaderview (HEFE$EREE) . QScrollBar B QSpinBox HI_EFFS
: :up-button QspinBox HY_E&TLI%ZEH

AT EFEERS Qspinsox RILETZRHE, HAIKERBIRENIGHRE.

QSpinBox: :up-button {
background: green;

b

QSpinBox: :down-button {
background: red;



B | QSS Test.. — pod

QSpinBox: :up-button {
background: green;

h

QSpinBox: :down-button {
H background: red;

Checkbox

First

: _

This is a label

Push me!

E124: i&EQSpinBox  M&AN S EHE,
LRSS T RN Bir. TERIMFERBEEXMSHRSERREC(]— T2FK11EF
EREIRH A/ NS,

QSpinBox {
min-height: 50;



QSpinBox: :up-button {
width: 50;

QSpinBox: :up-arrow {
image: url('plus.png');

QSpinBox: :down-button {
width: 50;

QSpinBox: :down-arrow {
image: url('minus.png')



B QSS Test.. — X

QSpinBox {
min-height: 50;
¥

QSpinBox: :up-button {
width: 50;
h

QSpinBox: :up-arrow {
imaae: url('olusona”; 3

Checkbox

First v

This is a label

Push me!

BE125: {&EQSpinBox_E NM&EANIE =M,




FEHRIRS

ERILMEII T R —, ERIINVSREMNFizM. BHEIX—R, RESWIKSHEREIEEZE
BAJ, fugn:

QSpinBox: :up-button:hover {
background: green;

}

QSpinBox: :down-button:hover {
background: red;

}
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Wi QssTest. — C

QSpinBox: :up-button:hover {
background: green;
¥

QSpinBox: :down-button:hover {
’ background: red;

Checkbox
First

0
This is a label

Push me!

El26: BFuRiEERShERREaER.



FEHRIERL

{£F3 QSS, BARILUBHREEIE M RER A MRIE. XM RIFRIERIERM SRR TERE M
RUESHU BRI TRE. TEBAMISNBXEEMTE.

Bl FEBI(BRIN) iR
—TTor relative, SFRE. A. L. MEENRBEZEEXTLIFERLEIT AL
P absolute(relative) tr

MRMEEETHN (BAE) | WEFEER LBS—E
{miz2; 18 bottom: y S5I5%E top: -y 1BHE. WS
BREXN, W bottom BHHEEFIRHRIRENASEERT
FRAIMIERERASAIIE (5W subcontrol-origin )

bottom Length

MRVERENENEM, WEFtRaRaHEEl R
Teft Length BE (AMEEliEEsvi=E) . MRVERENENIE
iz, MIEEEN TR AINGAIEE

RN EREIEEN, WEFRERAREERR
right Length BE BEaliisesvr=E) . MRMVENERS, Wi
ESREHRINEHIES

RNVERENENEM, WEFHR e el R
top Length BE (BMELiEEsvr=i) . WRMGENERY, Wi
ESRIEHTREBNZRIIEE

BIANBRT, EAEEN, EHELT, left. right. top #1 bottom EMEN T ERINZMERMIELY
BHNEEE, XEWE, ENSEEERGHS6. Xageait ABEIFERK.,

9,

ATHEEECIZ, TLUSXER S RANMIZE"FE.

QSpinBox {
min-height: 100;
3

QSpinBox: :up-button {
width: 50;
3

QSpinBox: :down-button {
width: 50;
left: 5;
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B QSS Test.. — pd

QSpinBox { :
min-height: 100;

¥

QSpinBox: :up-button £|
width: 50;

-!_ w
Checkbox

First v

A
i

This is a label

Push me!

E127: {ERleftREF=HAIVE

SNMERENEW, £ A, L. TERUEEXTEHSEERXFERILGZENER. FEit, F40,
top: 5, Teft: 5 FEHAINEIRENEIERIANIAGIERE QRIREBFNAMIAL 5 GR.



QSpinBox {
min-height: 100;

QSpinBox: :up-button {
width: 50;

QSpinBox: :down-button {
position: absolute;
width: 50;
right: 25;

AT 2EREELHS MR EEAN25ERLATRER,



B QSS Test.. — pd

QSpinBox { —
min-height: 100;

¥

QSpinBox: :up-button {
width: 50;

1 v
Checkbox

First -

This is a label

Push me!

E128: EEFIHRIEIINE

XABREANRG, BERR 7 LUMANEMFEEIH— MRS ——RTEE FE G EAER
EHRIAFIEZ S,



FiEFRIEFR

&E, BBIFE QSS BME B FEHIIFRE. XEBUN AT R—RSRERZ MG
RO,

EiE FKBIEIA) i
. EFEHRNNSERPETINESG. RETFEHNEGRE
image Url+

MHeEREFEANEENSE (RIFXEGRE SV6)
EGRAIXTTAR. BRIUET LIRS ENESESE

. “positi i N . HILL EER
HISAECRAsIRIOn | alenmen frsiER. BEE A E A3

. FiEHNRE. NIREEE—SERENEY, Bhx
height Length o e

NSEMRAEERENEBRE

spacing Length =R REREEE
subcontrol- Origin _ N .

. . RITEAFIEHRIEEIARET
origin (padding)
subcontrol- . FHHER subcontrol-origin FSEACIARERZPIRINS

o Alignment .
position AT

. FRHNEE. MREEE—EEEENEY, Bi5&
width Length

INEEMRAERERENERNE

f£Qt DesignerrhigigHFE

FIBaALLE, ENBERRRGERREIIAISE QSS MAZ R4 M. (B2, BBAJLIE Qt Designer
PEHRERTE.

E7E Qt Designer RO E QSS #\E, BABRTIZEMN, AR LETIEEEFIEE Change

stylesheet...”,
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Change toolTip...
Change whatsThis...

Size Constraints

Promoted widgets...

Change signals/slots...

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V

Select All Ctrl+A
Delete

Lay out

El129: iaHz4hRY QSS fmiBss

XREFTFLTER, ESRLTERFLSATZ A QSS M, NS AT I (LARFFEIZAN
BHEEFEH) .



B Edit Style Sheet - Qt Designer e

Add Resource w Add Gradient + Add Color + Add Font h

QLineEdit {
border-width: 7px;
border-style: dashed;
border-color: red;

3

Valid Style Sheet oK Cancel Apply Help

E]130: Qt Designer #9fY QSS 4RiE2E.

BRT LUSCARZZVEARNISE, Qt Designer FRfY QSS fpiBsmiliRtRFEH TR, BEIGREMIHE
RitsR, ZTH (TERMR) BHFSAENE, SILSEFNZMNG, BEEaLRETEE
X ECHBEENHZE.

L Select Gradient - Qt Designer ? X

#Nﬂw 55’ Edit  Rename &3 Remove

El131: Qt Designer F1fJ QSS #iFZiRitas.



BEREYQSSMUENXRY, EWEILUSHSHAHMMEIEMIE)S (BREIEHIRBF) | LMEES
ERESEMA.

Listing 94. The Dutch flag using a QSS qlineargradient rule.

Qwidget {
background: glineargradient(spread:pad, x1:0, yl1:0, x2:0, y2:1, stop:0
rgba(255, 0, 0, 255), stop:0.339795 rgba(255, 0, 0, 255), stop
:0.339799 rgba(255, 255, 255, 255), stop:0.662444 rgba(255, 255, 255,
255), stop:0.662469 rgba(0, 0, 255, 255), stop:1 rgba(0, 0, 255,
255))

" Form - untitled*

E]132: TEQt Designersi& far=[EiHE"QSSHZ M FAFQWidget

BRI
LARBIRIHES, XETHRERAELIRIRAYRASEIL,
——Fef- B3 (Dennis Ritchie, GESZR)
LISFFIARERA PyQte IR ESZMINFERFRT, BRRBEIEE M SEIRRISRL YRR,

g (PIA0REERAY auistwidget ) SPRIEIETE Python FRELIRIF——BENFHE/IRENE. 3k
R, AEBRHRIRERRM, XMLRRRAIEGARRIRT S22 Python RRERIMNIEIERTA/ZN, AE
BEFSHREENREY, NEERREIIEESE M. JETHRBERARIEIRER, XMTEA

BERXI N FRTE FRRIMERE =R,


af://n2988

FERIE, QU MLRM T —MERSE——ModelViews(RENEZLZE), ModelViews RIRERREN
RBEARBNS R, EERNEREEEO SEIERH TR E—— N & RIAUREEEIINREIERE. X
ALIREERIENE, EREETLUSEHARFEHTEEREES, MRERNREZ2IMFERT.

AENET QUEEINEZGRIXEAE, HABEEPYQtohaE— Ma B R EF BTN B
17. (RS EISE Y —— =B B wlEE

EE-NE-1=HES (Model-View-Controller, MVC) 2—MBTH AR RENZEMOER. BENEE
BRI A=MEEXREAE D, BEUEN AR RSEENAIZIEBPUAR AT MBPEER S

=,
MVCIEZEREXID AL A ——
o 1RB, BENFRERFIEAEGIRRVEUREEN.,
* HBEERRAFERYHIGERERRN, TeRBIERFRIE. F—EiETLEEZMIE.
o IZRIESAFRA, BHERR N SHM BT ERENE.

£ Qt s, MESEHEZENXBIELER, Qt BB ERAREZREAFNMASH, FHigxw
EHEIRAEM (IRHER) HTHE. AW, EHESBECHRSBRENSHEF, BtE(IxeRE
THE. SEMETOENSFR, Qt BMATRINESEHIsNA— IR, A, EHhtERA
FERECHRE, BelERBERES. SEMHETIES AR, FE Qt PRBREMEH RS
FE—ie, tlg—MEE/MEEHIRRE——ATESEER, R EENE",

Model \ Model \Edmng

Controller Rendering

/ Delegate
Renderin
View // View g

Model View Controller architecture Qt's Model/Views architecture

E133: MVCRELS Qt #REY/MEERIIAIELER

EENE, HEASSHESTARZANRINGETRE.
1REMIE

REFUHIEFHESTNEREHRZERED. SEFHEE (STENSIA) | FET—MRELRT AP
(MAREFEOGXLEEEN TR, NEREREFGEEINERAR. SMIEUHEERNEEE,
HAmEAENLXERE.

AT LASE R I SR SRAERREY, FIaNtnERIPythonFIREFH, SEUEE (BEQASH,
SQLAIchemy) ——iX5E£HERE.

XA EERT——

1. RBIFEEUREERIEIERTS 1A, FARRIENHICRIVGER, UREXRNTHENETES.


af://n2996
af://n3011

2. MENRENEREGE, FSRERSREREEH L.

18. —AMaRAIHREIME —— D RINTIR

N T ERUMAFESLFRFEER ModelViews , H{PEC— N EEBRNEERSHERFIR. Z7FRES
B— auistview BFERFNOEIFIER, — quineedit AFEAFER, UR—HZHBETH
. MFREFRCEINAE T,

@,

RGBS TR .

BR5%E
ZiEEE P REFEREQt Creatorif (7B, HRFN mainwindow.ui X4, 1Z .ui XEHEBSER
B TEHRSF.

_| mainwindow.ui - Qt Creator

B mainwindow.ui ixRRNB

o
Type Here v MainWindow QMainWindow
(I} Horizontal Layout o v = centralwidget QWidget
& Grid Layout addButton QPushButton
B FormLayout todoEdit QLineEdit
2 B a a todoView QListView
_Spacers v 1] widget  QWidget
Bl Horizontal Spacer comp..tton QPushButton
E vertical spacer dele..tton  QPushButton
v Buttons a 8 a menubar QMenuBar
[ad e statusbar QStatusBar
2 push Buton Delete Complete
(&) Tool Button
@ Radio Button Filter
@ CheckBox todoView : QListView
@ Command ..k Button) Property Vae
Dialog Button Box d;mnl?ra:kn;: CopyAction B
¥ Item View...el-Based) SERrTthORONC Oxs = .
E p— selectionMode SingleSelection
- selectionBehavior Selectitems
3 Tree view » iconSize 0x0
{5 Table view textElideMode ElideRight
Column View verticalScrollMode ScrollPerPixel
~ item Widg...em-Based) | horizontal ScrolMode ScrollPerPixel
[ wist widget x :
 ——— movement Static
B Trea Widge flow TopToBottom
f5] Table widget : :
. isWrapping
Y Coniuers resizeMode Fixed
(ZJ Group Box layoutMode SinglePass
[0 scroliares spacing 0
B8 ool Box v gridSize 0x0
B Tab widget Width 0
B stacked widget s 2
L Filter viewMode ListMode
Frame Name Used Text Shortcut Checkable ToolTip modelColumn 0
[77] widger uniformitemSizes
[H moiArea batchSize 100
3 Dock Widget Action Editor | Signals Slots Editor """dv."“
£, Type to locate (%K) 1 Issues 2 SearchResults 3 Application Output 4 Compile Output 5 Debugger Console 8 TestResults % -

E134: 7£Qt CreatordigitHFRE
BIERZAIFNA, FRMSITIES .ui X4 Python 3XH,

XISEM—1EA Mainwindow.py RIXH, EPEEIAIE Qt Designer FIRITHIBENELR. %
NGB SRR AER R — BT EAR A ENE S B RNARER T
BN R

Listing 95. model-views/todo_skeleton.py
import sys

from PyQt6 import QtCore, QtGui, Qtwidgets
from PyQt6.QtCore import Qt


af://n3020
af://n3025

from Mainwindow import Ui_Mainwindow

class Mainwindow(Qtwidgets.QMainwindow, Ui_Mainwindow) :
def __init__(self):
super().__init_Q
self.setupui(self)

app = Qtwidgets.QApplication(sys.argv)
window = Mainwindow()

window. show()

app.exec()

« BITEIB! BLEBIEORY, NIBRELEFEREAIIEE

00 ® Todo

| Delete Complete

Add Todo

E135: FEN



FEFAH ST T I RPARY ID:

MREM 5] A

todoview QListview YEIFDEIRYIER

todoEdit QLineEdit BRI EIRIN AN NIE

addButton QPushButton BIEFASOSEIM, KEMINEASDEIIRS
deleteButton QPushButton MBS ZRIEFAISDSEI, BENFDEIFIRFHR
compTleteButton QPushButton BHEENEPAEFDEIFRC B ek

HIVEERX SRR RSB SN RS EHI TR,

t=8y

A BT NERSCII SR REN BENER, WMeeisEF FEE SRS . QiR T SHAR
ROtSEUERSE, BIFFIR. WINRE (ERTFEFER) .

FRAIG, FIVSGERERE quistview 1, SItEXINAIEMERIRE QAbstractListModel , Ffi)
AUERVESERE AN T

Listing 96. model-views/todo_1.py

class TodoModel (QAbstractListModel):
def __init__(self, todos=None):
super().__init_QO
self.todos = todos or []

def data(self, index, role):
if role == Qt.ItemDataRole.DisplayRole:

status, text = self.todos[index.row()]
return text

def rowCount(self, index):
return len(self.todos)

.todos TTEERNIEIEFE. rowcount() F data() FHiERFIFREEIVRSCIRIFREEELS X,
A VSE FEORNBIXLE X,
.todos list

HARERIEIEFMES . todos , IXE—MEEMY Python 51K, HPFHAMEEHE—INITEH, 1&A
[(bool, str), (bool, str), (bool, str)], EHf bool T REZBWTMIATE, str TREFHE
M ARNA.

HAVEEIRTNG self. todo ¥R ATFIR, BRIEET todos KEFSHUENT I,


af://n3066
af://n3072

9,

WNERIZHAY todos NE (BPRR=HIR. f/KME False EEXIAE None LIVMYEHEE) |
self.todos = todos or [] FieIE self.todos IREINX/ME, BUNESEEHIRENEHIE
[1.

BOFRIWARTIAISAI, FATT LA BRI T LA T R(E:
model = TodoModel() #6J%E /4 HIF5Fp 5141 %

BEEBE—IERTIR:

todos = [(False, 'an item'), (False, 'another item')]
model = TodoModel (todos)
.rowcount()

.rowcount) J5iZHRMEER, BFRNEREEFTNTEH. VEFENEELMEETNEIREFEP
BXRRIAZRS| (rowcount - 1) , EBITFEAIER Python FIRIEAEUETFNE, 1270 =00REWERD 95
R 1enO E.

.data()
XEERZL, S ERENENEIEER, FHREMBNAER, SEIFENESEL index 1 role,

index RANENSRAEIRRMUE/ AR, BTEIAMITIE .rowQ M .colunn O FRENEMEEHRIN
B, XYTIIRNE, FIRTLIZES,

@,

XFFFEAIAY Quistview, FIIRLEIH0, ATLABES. BRZ, XIT2DHHE, HIUNTERFRISTES,
BREFERLS,

role 2—Mr&, IEUEISKRIEIESSE, XERA .dataQ) FFiEER ERBRSEMUNZEZ D
HiE. eXIEHIER. TRER. WSEFER—EF LREHTILBSEFSRENEE.

Qt.ItemDataRole.DisplayRole HIFMPRABLEHFIE, (EXRIPUNEIEEHDHRKIIEK BIRHERRAVEL
&', data ERTLUERWEMMAR, LIHTENIREIE KR AIRE 1SN EUE.
::p = =] %S

Qt.ItembataRole.DisplayRole 0 LASCATZ GBI EUE,.  QString


https://doc.qt.io/qt-5/qstring.html
af://n3082
af://n3084

e

Qt.

Qt.

Qt.

Qt.

Qt.

Qt.

ItemDataRole.DecorationRole

ItemDataRole.EditRole

ItemDataRole.ToolTipRole
ItemDataRole.StatusTipRole
ItembDataRole.whatsThisRole

ItemDataRole.SizeHintRole

=]

13

ik

Z BRIV REIBRYEEE, QColor,
Qlcon 8 QPixmap

LUEATERIB S MRS 2 TIROEUE.
Qstring

IRE T B4R RRA0MIE. QString
AR B RASIE QString
B A? R R RMITESIE QString

AT RHEMERNIIIR TR, Qsize

EEETVANRERESIER, B25 QtltemDataRole %, B{IEFNEINFIFRNFEA

Qt.ItemDataRole.DisplayRole #[] Qt.ItembataRole.DecorationRole,

B

TEHIREER T HIENREFERPEIERNMRE, ZREE S BEE B RER AN 2N
—REBMEERTHY! HNSHEILEM ERIMEEIER N BREF2ZE.

Listing 97. model-views/todo_1b.py

import sys

from PyQt6.QtCore import QAbstractListModel, Qt
from PyQt6.Qtwidgets import QApplication, QMainwindow

from Mainwindow import Ui_Mainwindow

class TodoModel(QAbstractListModel):

def __init__(self, todos=None):

super().__init_QO
self.todos = todos or []

def data(self, index, role):

if role == Qt.ItemDataRole.DisplayRole:
status, text = self.todos[index.row()]

return text

def rowCount(self, index):
return len(self.todos)

class Mainwindow(QMainwindow, Ui_Mainwindow):

def _init__(self):
super().__init_QO
self.setupui(self)
self.model = TodoModel()

self.todoview.setModel (self.model)


https://doc.qt.io/qt-5/qcolor.html
https://doc.qt.io/qt-5/qicon.html
https://doc.qt.io/qt-5/qpixmap.html
https://doc.qt.io/qt-5/qstring.html
https://doc.qt.io/qt-5/qstring.html
https://doc.qt.io/qt-5/qstring.html
https://doc.qt.io/qt-5/qstring.html
https://doc.qt.io/qt-5/qsize.html
https://doc.qt.io/qt-5/qt.html#ItemDataRole-enum
af://n3126

app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()

A BLREZIIAREN TodoMode1 HHJIEM, Mainwindow XJ&., £ Mainwindow Y __init__ o7&
d1, FHA18UZE Todomodel HISLFIFIEEIZE N todo_view, FUIHRIFESA todo.py FERLA T
SIE(T:

python3 todo.py

SAEEERTAZAE, B auistview MFHAIAMRELIR EELSFHATIEY. WREE
Mainwindow 38HFHY TodoModel FIFRINI—LEALE, EHSBRCHIMATIRSF,

self.model = TodoModel (todos=[(False, 'my first todo')])



@@ Todo

my first todo

Delete Complete

Add Todo

N o

E136: QListView B/ ~E4RBAYISHEIN

ERILABEFARININE, BIMEHRIRFESRME auistview 1, BETSR, BAIVELHNNERERRER
NINLLE RITHEE,

ESTE Mainwindow LOIE—MEA add RUSTE, XERMINEBRL, SERESHAFHLE
SAAERFENETTR, BUHERE] _init_ HORRAY addsutton.pressed (&5,

Listing 98. model-views/todo_2.py

class Mainwindow(QMainwindow, Ui_Mainwindow) :
def __init__(self):
super().__init__Q
self.setupui(self)
self.model = TodoModel()
self.todoview.setModel (self.model)
# EFER A




self.addButton.pressed.connect(self.add)

def add(self):

BTN RINBIIRAT A HFIE S, M QuineEdit .todoEdit HIRELCA, SAJEIHER

Ev}

text = self.todoEdit.text()

# IE TR R I R T

text = text.strip(Q)

if text: # ANERINTEFEREE
# IR T A% F R
self.model.todos.append((False, text))
# iR mIHT
self.model.layoutChanged.emit() #1
# EHIA (input)
self.todoEdit.setText("")

1. X8, EIEH—MEEYSS layoutchanged , IHIERIELIBHNAIREENEE. XS
RENERIRFET. INREERTIX—T, FOFDULASERIN, B quistview A2E

%EO

NRRAREIERETHEE, BIT/AEKRZRN, NWAJLAER .datachangedO 55. XEEERAEL
AMA THAIERE X BIEFRENRRIXE, LiEnERaHzEMIE.

EEfRELIRE

e, BATLUERIRHINERES, FRINmERESRITRBRAITSRER(E. BGZRI—HSEHE

ESHME _init__ 3R,

self.addButton.pressed.connect(self.add)
self.deleteButton.pressed.connect(self.delete)
self.completeButton.pressed.connect(self.complete)

RIEEN—NFHY delete J5i%, WTFFIR ——

Listing 99. model-views/todo_3.py

class Mainwindow(QMainwindow, Ui_Mainwindow):

def delete(self):
indexes = self.todoview.selectedIndexes()
if indexes:
# Rl AR RIER B R R
index = indexes[0]
# IHIBRZ I Tl 5
del self.model.todos[index.row()]
self.model.layoutChanged.emit()
# kR (RESARERO
self.todoview.clearSelection()

A )FER self.todoview.selectedIndexes FIRENZRS| (SLFrLR—NERINFIER, EAFKILTRIE
#I) |, AEFER .rowQ ERRSIFABAIEE FRYFHDEINFIZR. FAWER Python Y del BERT
MpRZR5 I, A5ftA layoutchanged 55, EAHIENFKES RS TR,


af://n3146

BE, BIIERENEE, RAGEENIIECATFE, BEiZNEASRECHEHEE (MR
TEE—MR) .

@,

SRR ERERE—LL, X9iEERyZRFHEBAIIN,
complete FiEUNTFFIR —

Listing 100. model-views/todo_4.py

class Mainwindow(QMainwindow, Ui_Mainwindow) :
def complete(self):

indexes = self.todoview.selectedIndexes()

if indexes:
index = indexes[0]
row = jndex.row()
status, text = self.model.todos[row]
self.model.todos[row] = (True, text)
# .datacChanged J5ikiE /A EARE T AR, HIXASBPrH%E.
# TRk,
self.model.datachanged.emit(index, index)
# EMRET A (RECAEAER .
self.todoview.clearSelection()

XEMPREREERBERNZRS], EXRFIIMNEEL . todos FIFRPIRENZIN, AEIREELRT

True,

9,

BAIH TIXMEREIREE, BARIREIELPythonT BRI AFE, TTHERATER.

St QUiEHRIXEXBIET, BANERMEREHTENR, RFBEN Qt K4 T RLENEIA——iz4
IWSHIEFTHRB R E E7Th.

{&F DecorationRole

MR TZNARER, BRRIIFIMBRINEEY R IERER, (BRESCHIRITEEES, MESAD
RBEENNETER. BNFEEFRE, SMERE—MERE, BTETREMIIRE. BFE
AURRELN s,

Listing 101. model-views/todo_5.py

import os


af://n3165

basedir = os.path.dirname(__file__)

tick = QImage(os.path.join(basedir, "tick.png™))

class TodoModel(QAbstractListModel):
def __init__(self, *args, todos=None, **kwargs):
super(TodoModel, self).__init__(*args, **kwargs)
self.todos = todos or []

def data(self, index, role):
if role == Qt.ItemDataRole.DisplayRole:
status, text = self.todos[index.row()]
return text

if role == Qt.ItemDataRole.DecorationRole:
status, text = self.todos[index.row()]
if status:

return tick

def rowCount(self, index):
return len(self.todos)

BAWERZBINEM basedir HANMEKER, LIBERLICHATENET, KEESZERN. &
{EARRERRE p.yusukekamiyamane BFugueEHREE,

A WFER—NEIEERR tick.png KERREHNIME, FiEZERINEZRIZS tick BY QImage JIH
fh, EIEEAF, FRISCITXY Qt.ItempataRole.DecorationRole HIGMERRERR, IZAMNERERFSRE
7 True (FRETHK) BTIREIZEER.

9,

BRTEfR, R LURE—FENE, BIa0: QtGui.qcolor(‘green’) , BHEHLEHIASLOIES
.

BITZNARE, EIENZEE B RCAETTH.


http://p.yusukekamiyamane.com/

o0 ® —

My first todo
% My second todo

o Another todo

Delete Complete

Add Todo

T —————

B137: £&Ep52

BAEETF S

HARRFD SN BEFIETRIF, B8 1 HaoiRE—ERERXAN B FR SIS IRAS
PER. BRNNECREFRUMIESTREENTHR, ENKTFRE, XITEAR—NFE

=

RS =R LIRS AN AR M. REPNDERERERINATE, (TSI MISONER
PickleSZ{4eHiNEIN, FHEEHHTEX,

AL, FHAIE vainwindow EFENFMHTGIE—— load Fl save . XM NAERDBINES
data.json AYJSON {4 (WIRFE, NWRRESHAFERAIER) FINEEUEE
self.model.todos , FIEHAEIAY self.model.todos BAZIE—3{4,

Listing 102. model-views/todo_6.py


af://n3180

def load(self):
try:
with open('data.json", "r") as f:
self.model.todos = json.load(f)
except Exception:
pass

def save(self):
with open("data.json", "w") as f:
data = json.dump(self.model.todos, f)

B ANEIRNEN, BNEEEEMIEXEERINAERERND saveO WIBRER, HEERCEERE
_init_ HRAFHIN .load() AMIEFERR.

BRI R ——

Listing 103. mode-views/todo_complete.py

import json
import os
import sys

from PyQt6.QtCore import QAbstractListModel, Qt

from PyQt6.QtGui import QImage

from PyQt6.Qtwidgets import QApplication, QMainwindow
from Mainwindow import Ui_Mainwindow

basedir = os.path.dirname(__file_)

tick = QImage(os.path.join(basedir, "tick.png"))

class TodoModel(QAbstractListModel):
def __init__(self, todos=None):
super().__init_QO
self.todos = todos or []

def data(self, index, role):
if role == Qt.ItemDataRole.DisplayRole:
status, text = self.todos[index.row()]
return text

if role == Qt.ItembataRole.DecorationRole:
status, text = self.todos[index.row()]
if status:

return tick

def rowCount(self, index):
return len(self.todos)

class Mainwindow(QMainwindow, Ui_Mainwindow) :
def _init__(self):
super().__init_Q
self.setupui(self)



v}

self.model = TodoModel()

self.load()

self.todoview.setModel (self.model)
self.addButton.pressed.connect(self.add)
self.deleteButton.pressed.connect(self.delete)
self.completeButton.pressed.connect(self.complete)

def add(self):

KN BRINBIIRATN A FIFE S, A QLineEdit .todoEdit HIRELA, SAJE1HERK

text = self.todoEdit.text()

# ERTFRERERN T

text = text.strip()

if text: # RERINZ TR
# WY AR
self.model.todos.append((False, text))
# fin T
self.model.TayoutChanged.emit() #1
# TN Ginput)
self.todoEdit.setText("")
self.save()

def delete(self):

indexes = self.todoView.selectedIndexes()

if indexes:
# Tl FUR RN BRI R
index = indexes[0]
# MR I I Rl B
del self.model.todos[index.row()]
self.model.TayoutChanged.emit()
# EBRERT (FHEEAHEAERD
self.todoview.clearSelection()
self.save()

def complete(self):

indexes = self.todoview.selectedIndexes()

if indexes:
index = indexes[0]
row = index.row()
status, text = self.model.todos[row]
self.model.todos[row] = (True, text)
# .datacChanged J5ikiE /A EAREA T AR, HIXPASBPRH%E.
# TR,
self.model.datachanged.emit(index, index)
# ERET RS (HEOCABRER0 .
self.todoview.clearSelection()
self.save()

def Toad(self):
try:
with open('data.json", "r") as f:
self.model.todos = json.load(f)
except Exception:
pass



def save(self):
with open('data.json", "w") as f:
data = json.dump(self.model.todos, f)

app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()

NERIEHIN R PRISIEE I RERERANSER, BB e TEAsChrIEdRERFHEE. QUi
75 SQL BERERRERMRE, HIHEEHFANE.

@,

B—1MEEM quistview RESNEM EAERENEERTRG. Zn~iERQtNER
QuediaPlaylist {EAEUREFME, HENAET quistview HITER.

19. {EAnumpy#llpandasft IBIEE I E FRAO RIS ELIE

ALE—T%, BIINBTIREIE (Model View) 2889, &M, FHAUER TIEENEFH—FF——
QListview, fEPyQt6qh, iXHEBINAFEEMNETF—— QTrableview FlQTreeview , B{10 BIfRMHt
FHh& (3UlExcel) FOWIFZ (RUSUEBERNEES) ME, BERERE qstandarditemvodel

TEATH, BIIERITIESERPYQt6REY Qrableview SKEIEEIRE. BB RMERRINEZLER
t.

ERILMEREENESHISIRREEER, RECIMREREBLIQUEEFRBIFEINIREEE. &
Pythone b EERIR AR BATINEAIAIREEIR At T ZFETaEtE. MM —MERRIIRESIRTTEA,
REELSEESENQN AR SRATHY numpy F pandas B, XEAEMIREIE AR ORI FRERF
ESE R SLAYEAL,

QTableview NGRS

qQrableview 2— Qt flEHZ, LESUBFRISHFENE R EE. SEANEZREPRIFREERG
—, EEARRRERRNERHESIENZENER. ERPREIETLIRERERTEN, B
FIXLENAGERN, NMEFSH/ BrEN. BEAEXRE, AL EENEMS R TAEEH.

BERZIER, HNFE—NTEANNAREFEH—LIEEE. TR T —MERRm, He
EXT—MEENER, FERA—MERIIREIREAEIETE.

Listing 104. tableview_demo.py
import sys

from PyQt6 import QtCore, QtGui, Qtwidgets
from PyQt6.QtCore import Qt


https://www.pythonguis.com/apps/failamp-multimedia-player/
af://n3194
af://n3198

class TableModel(QtCore.QAbstractTablemodel):
def __init__(self, data):
super().__init_Q
self._data = data

def data(self, index, role):
if role == Qt.ItembataRole.DisplayRole:
# WEZ W IR ES R EAR L .
# .row() JEMHTUIMAMNEFIRFIGER.
# .column() JiEH TV FFIERFRILER.
return self._data[index.row()][index.column()]

def rowCount(self, index):
# ANEHIRIKE
return len(self._data)

def columnCount(self, index):
# LTRSS —ANF IR, HIRREIHKE ((NFEFTE 1T AR 20
return len(self._data[0])

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self):
super().__init_QO

self.table

Qtwidgets.QTableview()

data = [
[4, 1, 3, 3, 71,
[9, 1, 5, 3, 81,
[2, 1, 5, 3, 9],

self.model TableModel (data)
self.table.setModel (self.model)
self.setCentralwidget(self.table)

app = Qtwidgets.QApplication(sys.argv)
window = Mainwindow()

window.show()

app.exec()

52 RIRERIERGI—HE, FI6UEE qrableview 14, AEOIEERENIERMILH] (HIVREI%E
BUBRSAURREASE) | REBEEREINE L. XHER(IFEMIEBTIF——NERER
TEEFRRBISGRBETE, AL HIETE.
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1 2 3 4 5
14 1 3 3 7
29 1 5 3 8
32 1 5 3 9

E138: EAFRERA

#RE 11st (EAZHSIREFHRESN

MNF—IKEE, BRE-NTYEUESENE, 83717, WLEAFR, ERILAMEREREPythonyIZRkE
B AR 4RSS, BIGH—RIEREEX MRS ERRYE, N m——

table = [
[4, 1, 3, 3, 71,
[9, 1, 5, 3, 81,
[2, 1, 5, 3, 9],
1

BREFIRE—MENIRES —— MINEFIREIS N FIIR, MXEFIIRABNEEE, BTX
M, BREEME (BrEITiE’) . WIUHITRRERSIBRME: BRRE—AER Tist W&, Ria
BRASZ 1ist #ITEREI.

AN RRINEIIRFRT, SIREYIFRFHIINE. RAXMMRER, ZR5IBFEARTERS,
RIERFZRS | —RBL BARBIR— N 31T55IRERS. EEERR, XMmBSREABHIINERE
GEJUTR

XHZRAIBE—IRERS [BAPRRE— M RE TR ——

row = 2
col = 4

>>> table[row]
[2, 1, 5, 3, 9]

REBRITETRSILAREE —

>>> table[row] [col]
9

iR, FERLREETEERRRIEIINE, BFEBEHET. AL, BAATLRESLRERK,
BRI SINRERRHTRE, BMRERSEEGRIISIRITHIENE, BE—1RSIEAFIHITHE
H.
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table = [
[4, 9, 21,
[1, 1, 1],
[3, 5, 51,
[3, 3, 21,
8

[7! ’ 9]’

row = 4 # it
col = 2 # Jui%

>>> table[col]
[3, 5, 5]

>>> table[col] [row]

IZEREEFHARERERI TR I RKE—H———T LA TR, 5—1TNasEES2000
TTR. AN, FEHERESEEBNEHIER, SEFEEMERBESFIEIER, 5210
[EXHIBENREIRFESE.

ETE, BISEFMHIRIRIINEEN Tablemodel , FH T REINTS XM BREIRERE ST
A, UERENAYE.

HEEBRENR QAbstractTableModel

ERRBNELRE T, SR RREATINE R IR R TENE. AT EEIESAIE Z 5T
REH, BIFEREECHBENIER, ZRE IR BRI,

DREREMER, H{ITLAEIE oabstractTablemodel BYFE., BENFIEEENESLIM=1""
j&: data. rowcCount I columnCount., FE—NAEREIFEPIEEMVENEIE (HENER) B
ANAEVREIEIRREEN R EEE.,

class TableModel(QtCore.QAbstractTablemodel):

def __init__(self, data):
super(TableModel, self).__init_(Q)
self._data = data

def data(self, index, role):
if role == Qt.ItemDataRole.DisplayRole:
# BEZ W N IR ES R EAR S5 .
# .row(Q) JIERTUIANRAIERFITER.
# .column() JEHTUIMFFIERF LR,
return self._data[index.row()][index.column()]

def rowCount(self, index):


af://n3222

# SMRFIRKIKEL .

return len(self._data)

def columnCount(self, index):
# DURABEECE — AN 7o0R, R FHAK R (e E AT K EASERH RO
return len(self._data[0])

QtCore.QAbstractTableModel E2—MHSES, XEKRECRELINXEH A RE={ERE
FERE, BBELEIIE, FrLABRRgERE,

£ _init_ MWIERETP, BINERZ—NSH data, FHISHEMEALAENE self. _data, XEFA)
FATLANITIERIRRE. AR data SHERETS I REMHERN, EHEEINEENESRREXE,

9,

FBAMREURERIT, SFEE[EA self.model.layoutchanged.emit() fARIEEIRY

TayoutcChanged 5,

data F5iEmMNEEL index 1 role, index SEIEEHRIEKEBIIRPME, FRM .row)
1 .column ) ANAE, DINREIESGHTESINNS, Exbld, BEUSRESIREAFE, 175
SR TFRUATARZRS]: datalrow] [column] ,

MERSREIRAVEE—TRTA, MEREASRERERTIFSEE CrEREMEPRIEN B Z [EHT
258

RESHHR T HEERNRERFLRETMER. ATRNER ISR, NESERAZEREYE
73i%, FHEEMHEJ Qt.Itembdatarole.Displayrole . AT, MBEAILIEEMMITESE, 81
Qt.ItembataRole.BackgroundRole, Qt.ItemDataRole.CheckStateRole .
Qt.ItembDataRole.DecorationRole ., Qt.ItemDataRole.CheckStateRole .
Qt.ItembataRole.DecorationRole ., Qt.ItembDataRole.FontRole .

Qt.ItemDataRole.TextAlignmentRole #]Qt.ItembpataRole.ForegroundRole , B PMAEEHIEIR

EFERE (FRESD .

9,



Qt.ItembpataRole.DisplayRole SEfr EHEEEIR[EI—\NFRFR, REHMERR Python 3£8, &
& flaot. iint 0 bool , EFERAEIINBMANEFRER I NHITER. A, IGXLESEERRE
RUNEENFHFEEEEAIE,

HIBHEENBUEFERXECHMAERER, BRiRFEAETRERTERNEREZR, S RRRE

@A Qt.ItembataRole.DisplayRole,

BIMBENFE columncount F rowCount D BIREBIEIESHIHFAIFIEFIITEL. ERAIXEFERAYER
ENREEP, TEHRETINEFIRFPBTENE, MIISETHREINRFE—MIRITTEZ N ——
BRIZFTE R EYIRAITTRANEEMERE.

9,

MRXETGFRERYEDS, GRBFEMER, WREREESR, TSERIRERENRT.

HFHMBRENIRE

RARERTERVEIETUT AFATER, BB (int) MIFEREL (float) RER, BE(IEE
FRERANFRERFTH, TSR Python EXBNIAS, BERRIXLAER, REZFRE. BEEAR
ERROAMSIUE, BB TRXERERI L AT TER,

RIS RIE T AR R AT A ERRRLIIX—/R. M, XML IRRPRIEL
17, TieRHTIHETEEH.

B, ENI%ERREREIESARRHITF TR, BYXMS, SRTLAREERRREE, @
RIS EN EM S NAE e BN ——aEE R & TS ENEN .

TR—IEBNBEXEIEE, ESNERNNEIERTERE, FRESIER Python SEBILIZFIAR
RENETREN].

Listing 105. tableview_format_1.py

import sys
from datetime import datetime #1

from PyQt6 import QtCore, QtGui, Qtwidgets
from PyQt6.QtCore import Qt

class TableModel(QtCore.QAbstractTablemodel):
def __init__(self, data):
super().__init__Q
self._data = data

def data(self, index, role):
if role == Qt.ItemDataRole.DisplayRole:
# REUFEAH1E
value = self._data[index.row()][index.column()]

# MRYE B FATAG B I ARG


af://n3244

if isinstance(value, datetime):
# YEYLI E% N YYY-MM-DD.
return value.strftime("%Y-%m-%d")

if isinstance(value, float):
# Fafloat MR /N s JE WAL
return "%.2f" % value

if isinstance(value, str):
# 558 G5
return '"%s"' % value

# BME CRIE ERAEFRIRAMEMA LS : Flalint)
return value

def rowCount(self, index):
return len(self._data)

def columnCount(self, index):
return len(self._data[0])

BEESEFELEINSNIES from datetime import datetime,

BE T ANESERIEIERSER, IEEELRER.

data = [
[4, 9, 21,
[1, -1, 'hello'],
[3.023, 5, -5],
[3, 3, datetime(2017,10,1)]7,
[7.555, 8, 9],
1

m | python

5 7.55

2017-10-01
9
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FHAIALE, EMNRETUIBENEIEASAMER. A, REZEOANBFRETIRISETIEE
TARNNEZEHIN, SiEEeNER. TE RS, BITBERTWAFR BREREEN
QTableview HYYMNIL,

ERABIERERS

(MBS R H B aER PRSI B B R B R N E A IR, SRS B it
EIRCROBAVETE. Qt RIFMERIheEHrAX LIRS, BN SRS EFIMERABRE
.

FXIRMAERE, HHREIRIREIIATR:

e 5]
Qt.ItemDataRole.BackgroundRole QBrush (tBEfLAR Qcolor )
Qt.ItembataRole.CheckStateRole Qt.Checkstate
Qt.ItemDataRole.DecorationRole QIcon , QPixmap , QColor
Qt.ItemDataRole.DisplayRole Qstring (BATLAZ int , float , bool)
Qt.ItembataRole.FontRole QFont
Qt.ItembDataRole.SizeHintRole QSize
Qt.ItembDataRole.TextAlignmentRole Qt.Alignment
Qt.ItemDataRole.ForegroundRole QBrush (tBETLAE qcolor )

BIAERNABMERSIES, TSRS ERITE. JIETRIINI——GIan, H5E=5
FRERTRREREEER.

Listing 106. tableview_format_2.py

def data(self, index, role):
if(
role == Qt.ItembataRole.BackgroundRole
and index.column() ==

# ES I IR A
return QtGui.QColor(Qt.Globalcolor.blue)

# PIAHK if role == Qt.ItembDataRole.DisplayRole:  A(Uighfaimg, DAFEE ATk,

BEERZRS NS CHISIRFERE, FINETLUMRESIEFIEBENIMNL. TEREIISNE—
LEENAERSR.

XAIIFF

FEZRRIMERGIR, BAMERNAEIMEZRBE NS E2(, AT, R, axd
FHFEE—MEIMIE, XL ESERLRA R FFIFRPRIEE. XATLUBEE R
Qt.ItemDataRole.TextAlignmentRole AJiR[A] Qt.Alignment.AlignRight ESCHL, ERRT{EEER
BE3RE,


af://n3259
af://n3294

B EREUES KU TR, F(IEE role == Qt.ItembataRole.TextAlignmentRole , FHEZHI
— BT RS | EKE, REHEEEENHE. WRE, FH(ITLURE Qt.Alignment.AlignvCenter
+ Qt.Alignment.AlignRight , LASEHIEER EHRIFFHIKEGXST.

Listing 107. tableview_format_3.py

def data(self, index, role):
if role == Qt.ItemDataRole.TextAlignmentRole:
value = self._data[index.row()][index.column()]

if isinstance(value, int) or isinstance(value, float):
# AX5r, BEHED
return(
Qt.AlignmentFlag.AlignvCenter
| Qt.AlignmentFlag.AlignRight

# Bl if role == Qt.ItemDataRole.DisplayRole:  /fUHLBeciB&m, LAFRm Al ik,

9,

B3I BEEERY, 245 qt.ATignment.AlignHCenter RYSEHKERFFXITT, EHRILUE
HHRABNIZEEIEBEHE—#, a1 Qt.Alignment.ATignBottom |
Qt.Alignment.AlignRight,

® | python — O] X

1 4 9 2
1 -1 "hello”

2

3 3.02 5 -5
4 3 3 2017-10-01
5

7.55 8 9

E]140: QTableView HUEATTIRIGSF



XAERE

SNERIGERIT Excel FRFERIBEM, SRIBE SIS X—RSE 7. FMELRIEERTLL
MARTETTE (BT, 5) RO, XEMNSRIERTEIEBNENEX NS R,
XEBTRMNENE, fIERIeRR A, SEINEIANHEERREETHETE (FIaiE
B%, THIRGISER T —MEEER, BTHRERSIBTERPIERSARER/NTE. IRBESR
%, MZFEFREINA (RIR) BN,

Listing 108. tableview_format_4.py

def data(self, index, role):
if role == Qt.ItembataRole.ForegroundRole:
value = self._data[index.row()][index.column()]

if(

isinstance(value, int) or isinstance(value, float)
) and value < 0:

return QtGui.QcColor("red™)

# PIAK if role == Qt.ItembDataRole.DisplayRole:  A(Ugihcifaig, LAREATEE
.,

NSFRRGLLRINENREREENIERE A, ATE AR IR,

® | python — O X

...............................................

3 2017-10-01
7.55 8 9
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)

E141: QTableView X AEIRE, MIHEMLEER
HETBEINE

EERFIERT LA TR PIEENRHEE, fl0, RHBRBREMREIE. 85t HIIENER
BirR, 1ZRR¥EE colorbrewer2.org,



af://n3305
af://n3315
http://colorbrewer2.org/#type=diverging&scheme=RdBu&n=11

COLORS = ['#053061', '#2166ac', '#4393c3', '#92c5de', '#dle5f0',
"#f7€7€7', '#fddbc7', '#f4a582', '#d6604d', '#b2182b', '#67001f"']

BETR, BRITENBENAIBRE], XOREXT Qt.1tempataRole.BackgroundRole . ZEREGREIERE
5|49, BWIEHAFESRE, REHIT—RIIEEBERSIE 0..10 ASSeEA, LMERTFZERSIFA]
%I,

Listing 109. tableview_format_5.py

def data(self, index, role):
if role == Qt.ItemDataRole.BackgroundRole:
value = self._data[index.row()][index.column()]
if isinstance(value, int) or isinstance(value, float):
value = int(value) # RELH AT RLHIE.

# VG EREIy-55145, SRIGHE:HN0FI10.
value = max(-5, value) # fh/NT-5/% ~-5
value = min(5, value) # f{ikT+5, 25 A+5

value = value + 5 # -52 40, +54° 4+10

return QtGui.QColor(COLORS[value])

# Bl if role == Qt.ItemDataRole.DisplayRole: /fUHSBeCBEm, LAFRE Al ik,

XERATHEREIFSENSEFEELN, 28NS/ KME, BENRRMEEE. Am, BILIRESE
HITRE, RECAERHRZRERZ ocolor B qBrush RIF],

1 | python — O X

E142: mHFoEEHTHQTableView
BlirSEigIEm

BRBBETREE— N EEDXE, TRTEMECNES~ER. BGESEaR, WRFETATE
TEPERE, GIaNRRERERRAE. ASMYSERTRE, SATECEHTERPRISRMEE
L.
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IS B— X gAY R BRsEI.
(EFRERRRHR/ B HIEERE
XTFEHEA, FAWEHER Python FINE datetime KB, B, EXMAFFLRINLLT import IFERILISA

ZRE,

from datetime import datetime

RiE, EFHEIE (£ vainwindow.__init__ FiRE) LARNINBERRTEFIfR/RE (True Bk False
8) , fan.

data = [
[True, 9, 27,
[1, 0, -11,
[3, 5, Falsel,
[3, 3, 21,

[datetime (2019, 5, 4), 8, 9],

XUNGBTeRE, FalLAEIMREISEET L, EREFISSICAE (ERTREER) |, FARUT
R5:

Listing 110. tableview_format_6.py

import os
basedir = os.path.dirname(__file__)

class TableModel(QtCore.QAbstractTablemodel):
def __init__(self, data):
super().__init__QO
self._data = data

def data(self, index, role):
if role == Qt.ItemDataRole.DisplayRole:
value = self._data[index.row()][index.column()]
if isinstance(value, datetime):
return value.strftime("%Y-%m-%d")

return value

if role == Qt.ItemDataRole.DecorationRole:
value = self._data[index.row()][index.column()]
if isinstance(value, datetime):
return QtGui.QIcon(
os.path.join(basedir, "calendar.png")

def rowCount(self, index):
return len(self._data)

def columnCount(self, index):
return len(self._data[0])


af://n3328

BAVERZBINMER basedir RAMHERR, LIBRITICHANDEZT, B2

= IEHBRY.
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Listing 111. tableview_format_7.py

def data(self, index, role):
if role == Qt.ItembataRole.DecorationRole:
value = self._data[index.row()][index.column()]
if isinstance(value, bool):
if value:
return QtGui.QIcon("tick.png")

return QtGui.QIcon("cross.png")

WK, LU BB STE—R, aiE18 ot.ItembataRole.DecorationrRole F

Qt.ItemDataRole.DisplayRole B ITERAS. BEBER T, BEMEEPAANE— if DL

RiEE, NEBERENSHMEEIEN, TLEEFLERGESTHE,
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E144: QTableView B9%n7RIE 28
@R

WNERIEJT Qt.Itempatarole.DecorationRole JR[A] qcolor , METTIERAEMMEIRMIBEETR—)
R, X5ZHIEY Qt.ItembataRole.Backgroundrole BRI RHIZEIER, REMEEELNE
FM@AZ Qt.ItembataRole.DecorationRole,

Listing 112. tableview_format_8.py

def data(self, index, role):
if role == Qt.ItembataRole.DecorationRole:
value = self._data[index.row()][index.column()]

if isinstance(value, datetime):
return QtGui.QIcon(
os.path.join(basedir, "calendar.png")

if isinstance(value, bool):
if value:
return QtGui.QIcon(
os.path.join(basedir, "tick.png™)

return QtGui.QIcon(os.path.join(basedir, "cross.png'"))

if isinstance(value, int) or isinstance(value, float):
value = int(value)

# WG TEE BRH N -581+5, REEHN0FI10,

value = max(-5, value) # fH/NT-5/4H-5
value = min(5, value) # (i AKTF+50, 25 H+5
value = value + 5 # -54240, +54%4+10


af://n3349

return QtGui.QColor(COLORS[value])

® | python — ] P
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&1%A/Y Python R4S

ZERIALE, BAWERFITh—EERERIERE Python FIRFMEEIELMMER. WTEERAEIER,
XMTERATH. AT, MNREEFEEAEEEER, Python iR T —LEMMEIFAIATN, XL
TUAMIHEIMNYEFLL. R TRAIEBD T, HAMGFHRIIPA Python EfE=RE——numpy # pandas
——LARAMAGENIS Qt &ML,

Numpy

Numpy —E, 79 Python FRIABISUEEARRIFEIREIIRIS . BXAREENEN. St
BERLER, i numpy RSRIFRIEEAN FRRVIEARERE, IXBE numpy EI4ER7 PyQte FiRBY, BASRAY
HERNRITEUETE,

{ERnumpy{EAEHETR

RT3 numpy 240, HIBENERT—RINENR, EEEREUESETNERSB1E, ReRET
AP0 E ST, LUER rowCount #1 columncount AYITHE.

tERINnUMPpy APHREL T X2 DEARITTRRIE, BEER—MIRBRIEPENTZI, Fiin
_data[index.row(), index.column(] . XHULORLHITRIREFESN, WHIRHRETIFRATG
Ffr7ze

£ NumPy o, EEERIMEEATLABIY . shape BIEERE, ZBMSERE—TA, EHESiEE M
HERE, HAITLUBIMNZTTETERIERITRIGREE MEKE, 5120 _data.shape[0] BDAIZREX
BRI,

DA =88R GliER T ERAQEY qrableview iE@IdEEMIEEIER— numpy #5148,

Listing 113. model-views/tableview_numpy.py

import sys


af://n3356
af://n3358
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import numpy as np
from PyQt6 import QtCore, QtGui, Qtwidgets
from PyQt6.QtCore import Qt

class TableModel(QtCore.QAbstractTablemodel):
def _init__(self, data):
super().__init_Q
self._data = data

def data(self, index, role):
if role == Qt.ItemDataRole.DisplayRole:
# self._data[index.row()][index.column()] 4T
value = self._data[index.row(), index.column()]
return str(value)

def rowCount(self, index):
return self._data.shape[0]

def columnCount(self, index):
return self._data.shape[1]

class Mainwindow(Qtwidgets.QMainwindow) :
def _init__(self):
super().__init_Q

self.table = Qtwidgets.QTableview()
data = np.array(

[
[1, 9, 2],
Ay @y =il
[3, 5, 2],
[3, 3, 2],
[5, 8, 91,
]

self.model = TableModel (data)
self.table.setModel (self.model)

self.setCentralwidget(self.table)
self.setGeometry(600, 100, 400, 200)

app = Qtwidgets.QApplication(sys.argv)
window = Mainwindow()

window.show()

app.exec()



EPARERT Python 2884 (4 int F1 float) SHEERXR, TFEMAFFFH, B numpy 2fF
FAECHIREY (6190 numpy.int32 ) RTHEE., AT ERXLE, HIBRTEELIRAF
FFER.

m | python — ] X
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E146: {FF numpy #48A9QTableView

9,

{£F qrableview REERR_4E40E, AMUNRECHEESHENEURSE, BILUE
Qrableview SHIFEERAMFNAFAASEEER, ULSHNXEESERALEMNET.

Pandas

Pandas 2— MERETEIEGIEIISHTY Python Be. ERRELT—MERERY AP, BTNSHEGRRINE
THERISEIEF IR TEIE ST, BT numpy B DataTable FBFZHY Qrableview #&EY, ]
DAEEAE N FRFE P R FRXLE AP NSNS HTETRE.

fEAPandas{EREIRIR
BHERUEKIAS numpy FRBIIXEHEIIRN, (NFEXT data J5EPROZS BTEZEE, LIRS

rowCount #] columncount H{T{EH. rowCount F1 columncCount AIKENS numpy T2—%, {FH
pandas Y _data.shape JTTERERTREUERIHEE,


af://n3376
af://n3378

SFZREIBE, FAER pandas B .iloc Fi%, TR |NE——AIBEEFIF/EITRS [IHITE.
XETIEITRIFNERLS _data.iloc[index.row(), index.column()] Y]} 3EsCH.

AT e hliEs 7 alieiEd BE IREERQt BY Qrableview 7% pandas #EHE.

Listing 114. model-views/tableview_pandas.py

import sys

import pandas as pd
from PyQt6 import QtCore, QtGui, Qtwidgets
from PyQt6.QtCore import Qt

class TableModel(QtCore.QAbstractTablemodel):
def _init__(self, data):
super().__init_Q
self._data = data

def data(self, index, role):
if role == Qt.ItemDataRole.DisplayRole:
value = self._data.iloc[index.row(), index.column()]
return str(value)

def rowCount(self, index):
return self._data.shape[0]

def columncCount(self, index):
return self._data.shape[1]

def headerbData(self, section, orientation, role):
if role == Qt.ItemDataRole.DisplayRole:
if orientation == Qt.Orientation.Horizontal:
return str(self._data.columns[section])

if orientation == Qt.Orientation.Vertical:

return str(self._data.index[section])

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self):
super().__init_Q

self.table = Qtwidgets.QTableview()

data = pd.DataFrame(

[
[1, 9, 2],
[1, 0, -1],
[3, 5, 2],
[3, 3, 21,
[5, 8, 9],
1
columns=["A", "B", "C"],
index=["Row 1", "Row 2", "Row 3", "Row 4", "Row 5"],



self.model = TableModel (data)
self.table.setModel (self.model)

self.setCentralwidget(self.table)
self.setGeometry (600, 100, 400, 200)

app = Qtwidgets.QApplication(sys.argv)
window = Mainwindow()

window.show()

app.exec()

—EBRYY REER Qrableview RISRIEIRERERTHI pandas FIFREAYE, XE{EALIDBIM

DataFrame.index ¥ DataFrame.columns "A¥EEY,

B | python — O] X
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B]147: QTableView 3z#F pandas DataTable, & &%IF0{THR=A,

Alt, BAIEEEBRENH headerpata F53EHSCI] Qt.ItembataRole.DisplayRole AMBRERE. B
I section , BBE1T/5IH9Z5| (0..n) . orientation (B]JJ Qt.orientations.Horizontal
F3F%#R"@, 8 Qt.orientations.vertical FF{Tind) , UNRSEIESEZHHERR role 84,

headerpata FHiARESHMSE, XLSHTHTH—FTHENIREAIHE.



T

Cr=H

ARES, FHAINBTUAFER QTableView F1EEXRETELN FIfEF+ B RRISEIRHIVEMAIR, BE
&, Bi1E—2ER T IS SRR FREMIREERRETE. RE, Ri1Ex 7 0AER
‘QTableView: 483k H numpy #0 pandas EHFRIEENR, SEEREEXFITIRE,

9,

w
INRIEGEIFRIBEURHITITE, 1585 25. ERLET,

20. [EAHQtIREIEF RISQLEER

FIERIALE, I —EfAREERER NN EERF BB I8 EFEI R —— N & Ba7IRTIRE
numpy # pandas &i&. A, AMBEXETERE— M HER, BEMEENEIRLTEINHEINT
$.

RT S SQL BIEENARE, Qt 2T —Lt SQL #&#8!), XUERIaT D EEEIME, LAER SQL &if
HEIBRERNEEH. EAES, BRIENERMGE——E Qrableview hRREUEESUE, LUIRGER
QDatawidgetMapper JEEUEEFERMETE] Qt 124,

TSRS R B A TR E R EENEIEEHTRIZNAE. E5h0, RETEXRBERRINRIEAE
(BESNE) . EEFRNEDS, BITBRORIRITIXLEED,

DUTFREETIERIER, BRTEEOGEREENE, EXRIREETR,

Listing 115. databases/tableview.py

import os
import sys

from PyQt6.QtCore import Qt
from PyQt6.Qtwidgets import QApplication, QMainwindow, QTableview

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

self.table = QTableview()

# self.model = ?
# self.table.setModel(self.model)

self.setCentralwidget(self.table)

app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()


af://n3392
af://n3397

R R, TR FREERS—1ZTEN.

XMFXETRA, FAWERT AR TEHPEEAY SQLite HEERETG] file.sqlite.,

9,

EEILMERE CASIERE, BIESQUIXIRRSIERIRSSE (MPostgresQL, MySQLE) . 7
AT SEANHSRT, SIS A0GEA osqloatabase HHTHHAKIE,
EEREIERE R

BN AR B AUEETREE, SNBSS SIEERILER. Q SHFIRSERAEUERE (40
PostgreSQL &8¢ MySQL) FASHEUEEERE (40 SQLite) , MERIXFUNETEES AR,

MTFAAEXERG], HliERRYR ChinookmfEiEE———""ERNTAERRIT R RAIEIERE. Z
HIEREEI T — )8 F RS, E82AR. BB, FifHE. KENEPEE.

ABIT TIZEIEESQLitehRARIA, @58 chinook.sqlite ., EBRTLANXE NEEHHR
=x,

import os

from PyQt6.QtSql import QSqlDatabase
basedir = os.path.dirname(__file__)
db = QSglbatabase("QSQLITE")

db.setbDatabaseName(os.path.join(basedir, "chinook.sqlite"))
db.open()


af://n3411
https://github.com/lerocha/chinook-database
https://github.com/lerocha/chinook-database/raw/master/ChinookDatabase/DataSources/Chinook_Sqlite.sqlite

9,

BRHEABRENMNERNR T EHNNARER. BE, BHEtE—  SUEEEEHEE NN EER
PERE—EXMERT, &IFIE—RMAVER, FIa0 db.py REBLAE (CAREMWE
XINge) .
SITFRTEEIRE, BEREEE———OIREIRENS, IREBR, ARFTHERELIREE. A
m, WNREEERZITRERE, USEFVMRE—L24. BEREXHER Qsqlpatabase #1175
DIELBRENEZ(ER.

{5 QsqlTableModel BREHE

B REFEREEEER, EULMNREBNEBHMEENAREFTET—KER. Alt, I
{£F qsqlTablemodel , ZREERMERHETEE, FTFRERE

B, RIFEEREENILE], AR LEENEEEGSR. KE, RIIFTEREZETIHN
FERRR——XREEEPRNER, XBERE<RS>. &a, HIIFTZEREAEERY .selectO %

model = QSqlTableModel (db=db)
model.setTable('<table name>")
model.select()

BERAR .selectQ Aik, HKINEEREAHIEFEHRBEOER, MERLEER. EFXLHUE
BT Qrableview F, REFEHEHELENER .setvode1 O F5iERIA],

table = QTableview()
table.setModel (self.model)

HEBLUEEI SR, FETRMFHTIE. 520 T XAITEAE, ZBIN8EuEREEF R
EFErEER.

Listing 116. tableview_tablemodel.py

import os
import sys

from PyQt6.QtCore import QSize, Qt

from PyQt6.QtSql import QSqlDatabase, QSqlTableModel

from PyQt6.Qtwidgets import QApplication, QMainwindow, QTableview
basedir = os.path.dirname(_file__)

db = QSqlbatabase("QSQLITE")

db.setbDatabaseName(os.path.join(basedir, "chinook.sqlite"))
db.open()

class Mainwindow(QMainwindow) :


af://n3422

def _init__(self):
super().__init_QO

self.table QTableview()

self.model QsqlTableModel (db=db)

self.table.setModel (self.model)

self.model.setTable("Track™)
self.model.select()

self.setMinimumSize(QSize (1024, 600))
self.setCentralwidget(self.table)

app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()

Ei7lE, BRERITEN.

[ python - O X
Trackld Name Albumld MediaTypeld Genreld Composer Milliseconds Bytes ™
LTV I TT Vv Aigus Uy,
1 To Rock (We ... 1 1 1 Malcolm Young,... 343719 11170334
2 2 Balls to the Wall 2 2 1 342562 5510424
Kaufman, U.
3 3 Fast AsaShark 3 2 1 Dirkscneider & .. 230619 3990994
4 4 Restless and Wild 3 2 1 Kaufman, U. ... 252051 4331779
5 5 Princess of the 5 2 1 Deaffy &RA. 375418 6290521
Dawn St Diesel
6 6 \F:;E"‘e Finger On 1 1 Malcolm Young,... 205662 6713451
Rriyus' 1buny,
7 7 Let's Get It Up 1 1 1 Malcolm Young.... 233926 7636561
Rrigus 1burng;
8 8 Inject The Venom 1 1 1 Malcolm Young,... 210834 6852860
Auigus' tbuny,
9 9 Snowballed 1 1 1 Malcolm Young,... 203102 6599424
Puigas rburmg;
10 10 Evil Walks 1 1 1 Malcolm Young.... 263497 8611245
Ruigus 1buny,
1M1 " CO.D. 1 1 1 Malcolm Young,... 199836 6566314
- Arigus 1buinyg,
12 12 gl’fl::'"g The 1 1 Malcolm Young,... 263288 8596840
= Rvigus tbuig,
13 13 Night Of The 1 1 Malcolm Young,... 205688 6706347
Long Knives Ruigus' 1buny,
14 14 Spellbound 1 1 1 Malcolm Young,... 270863 8817038
15 15 Go Down 4 1 1 AC/DC 331180 10847611 v
< >

E148: 7£QTableViewh BRI EIER.

ERILIB S e AN ScREESINEEE, BEWNEANNG, FTLIBETINEELIENRS,



IRIRER

$UEREPRISUETE qrableview FENAAIRIE———REWNHHTRTE, AAMENERS. EXATHE
fEfmiE TR E AR TF SR .

QIR T —LRImIBITHRIES, B LMRIEFMEZAIN AR R TR, QUISIXE TN MW
BREE, SR TZ—:
JREERIS ik

SRR ERIERNSITER, EX
SENA.

QsglTableModel.EditStrategy.onFieldChange

SAFEEARRITR, EXNSBaIN
A,

QsqlTablemModel.EditStrategy.OnRowChange

BNSWEFEERRAF, HMTER
QsqlTableModel.EditStrategy.onManualSubmit .submital1() BIBNEUERE, siiriEE
revertall() F#HER.

SR LUBIT A . setEditstrategy F5iARIREERAHRITRIERES. FlU0

self.model.setEditStrategy(QsqlTableModel.EditStrategy.onRowChange)

SUHERE
ERIEEFINERHTH, BATTUAMREELLE . setsort() J5i%, AFIZRSIF

Qt.Sortorder.Ascendingorder B Qt.Sortorder.Descendingorder,

Listing 117. databases/tableview_tablemodel_sort.py

self.model.setTable("Track™)
self.model.setSort(2, Qt.Sortorder.Descendingorder)
self.model.select()

XINETER .select() ZBISTH. WREHEMIREEHEEHTHER, BaJLIEXAER .selectO
KRIFEIE.


af://n3438
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[®7 python - O X
Trackld Name Albumld MediaTypeld Genreld Composer Milliseconds Bytes ”
1 53503 §Knyaanisqatsi 347 2 10 Philip Glass 206005 3305164
Mand CelloinE Wolfgang
2 3502 Flt Maior . 346 2 24 Amadeus Mozar 221331 3665114
3 3501 Sinfonia ... 345 2 24 Claudio 66639 1189062
i~ Monteverdi
D.703
4 3500 ouartettsatz® . 34 2 24 Franz Schubert 139200 2283131
(Pinien Von Rom)
5 3499 1Py DellaVie. 343 2 24 | ‘ 286741 4718950
6 3498 and Continua in... 342 4 24 f"m ANtonio 493573 16454937
maa A A ocatelli
7 3497 Erlkonig, D328 341 2 24 261849 4307907
g 3496 Major - Preludi... 340 4 24 51780 2229617
Brcaphiods; Ops
9 3495 1, No. 24, for So... 339 2 24 Niccold Paganini 265541 4371533
10 3494 Temperaments”... 338 2 24 Carl Nielsen 286998 4834785
11 3493 Metopes, Op. 23: 33, 2 24 Karol 333669 5548755
SEIXEER . Szymanowski
12 3491 Printemps: Liv. ... 336 2 24 Igor Stravinsky 234746 4072205
Fardng B mbyur, -
13 3490 BWV 1006A:1.... 335 2 24 JB"ahci"" Sebastian o567 4744929
14 3489 Symphony No. 2, 2 24 Kurt Weill 376510 6129146
Ill. Allegro vivace
15 3488 Mary:VI."Thou 333 2 24 Henry Purcell 142081 2365930 v
< >
. . = YH/—
El149: 1RIEFIERSI2 (album_id) XEERHITHF.
RETAb sH/— STy s vy s,
Sl geE M T ESIRMIEFIRS WFEHTHIF. EX—R, EaliBEsE8EmsERsl.
Listing 118. databases/tableview_tablemodel_sortname.py
self.model.setTable("Track™)
jdx = self.model.fieldIndex("Milliseconds")
self.model.setSort(idx, Qt.Sortorder.Descendingorder)
self.model.select()
FIEIMEILZRF (mil1liseconds ) HITHERF.
[®7 python - ] x
Name Albumid MediaTypeld Genreld Compaoser Milliseconds Bytes *
1 Occupation/ 555 3 19 5286953 1054423946
. Precipice
2 Through a 229 3 21 5088838 1059546140
Looking Glass
Greetings from
3 3244 Earth PL1 253 3 20 2960293 536824558
4 342 The Man With .. 3 20 2956998 577829804
Nine Lives
Battlestar
53227 Calacticn P2 253 3 20 2956081 521387924
Battlestar
6 3226 Galactca pt1 253 3 20 2952702 541359437
7 3243 Murder Onthe g5 3 20 2035894 551759986
Rising Star
Battlestar
8 3228 Gaactica t3 253 3 20 2927802 554509033
9 3248 Take the Celestra 253 3 20 2927677 512381289
10 3239 Fire In Space 253 3 20 2926593 536784757
113232 The Long Patrol 253 3 20 2925008 513122217
123235 The Magnificent 5, 3 20 2924716 570152232
Warn_o;s
13 3237 The Living 253 3 20 2924507 503641007
Legend, Pt. 1
The Gun On Ice
14 3234 Planet Zero, pt 2 253 3 20 2924341 546542281
15 3249 The Hand of God 253 3 20 2924007 536583079
< >

E150: ZEMIIHFREIEE.



FUtTRR

OB T, REPIRERELIEEFIFIE. BREXAAKFTRFMER, ELWETLER
.setHeaderpata J5iEEHREA], ENFIFRSl. TR OKF (JREB) BEEH (M) 8) LARRE.

Listing 119. database/tableview_tablemodel_titles.py

self.model.setTable("Track™)

self.model.setHeaderbata(l, Qt.Orientation.Horizontal, "Name')
self.model.setHeaderbata(
2, Qt.orientation.Horizontal, "Album (ID)"
)
self.model.setHeaderbata(
3, Qt.Orientation.Horizontal, "Media Type (ID)"
)
self.model.setHeaderbata(
4, Qt.orientation.Horizontal, "Genre (ID)"
)
self.model.setHeaderbata(
5, Qt.Orientation.Horizontal, "Composer"
)
self.model.select()
[®7 python - ] x
Trackld Name Album (ID) Media Type (ID) Genre (ID) Composer Milliseconds Bytes ™
S VS s o,
1 To Rock (We ... 1 1 1 Malcolm Young,... 343719 11170334
2 2 Balls to the Wall 2 2 1 342562 5510424
Kaufman, U.
3 3 FastAsaShark 3 2 1 Dirkscneider &, . 230619 3990994
4 4 Restless and Wild 3 2 1 Kaufman, U. ... 252051 4331779
Princess of the Bé:affy &RA.
5 5 Dawn 3 2 1 Smith-Diese 375418 6290521
6 6 sgLThe Finger On , 1 1 Malcolm Young,... 205662 6713451
Arigus tbuny,
7 7 Let's Get It Up 1 1 1 Malcolm Young,... 233926 7636561
Arigus 1buny,
g 8 Inject The Venom 1 1 1 Malcolm Young,... 210834 6852860
Auigus tbuny,
9 9 Snowballed 1 1 1 Malcolm Young.... 203102 6599424
RArigus iburyg,
10 10 Evil Walks 1 1 1 Malcolm Young.... 263497 8611245
Arigus 1buny,
11 N Co.D. 1 1 1 Malcolm Young,... 199836 6566314
- RAuigus 1buiny,
12 12 E{LT::'”Q The 1 1 Malcolm Young.... 263288 8596840
5 Arigud tbuny,
1313 r;agtgfi‘j:se 1 1 Malcolm Young,... 205688 6706347
Arigus ibuiyg,
14 14 Spellbound 1 1 1 Malcolm Young,... 270863 8817038
15 15 Go Down 4 1 1 AC/DC 331180 10847611 v
< >

E51: HHEEEMAYIRERIEER,

SHEFFRIEML, RIS IREIX—RARESETIER. NREIEETRIFIINFREZN

ERFPIRENERESZA—EL

. HERIF

S5Zri—, HAAILMER . fieldindex() TLiEREHRLAERIIRS]. EAILUEH—F, EX—

Python 8, HepEBFIZFRNR, LIMEEIRERERT—RMENA.

Listing 120. database/tableview_tablemodel_titlesname.py



af://n3471

self.model.setTable("Track™)

column_titles = {
"Name": "Name",
"Albumzd": "Album (ID)",
"MediaTypeIld": "Media Type (ID)",
"GenreId": "Genre (ID)",
"Composer": "Composer",

}

for n, t in column_titles.items():
jdx = self.model.fieldIndex(n)
self.model.setHeaderData(idx, Qt.Orientation.Horizontal,t)

self.model.select()

i =]

BREETEAFTERSTRETIREY. ELIBIMERGBIRYIREFER R, ELIX—
=, B .removecolumns O 75i%, EANEBIRAIE—FIRZRSLANIGEERIRIVFIEL. fan:

self.model.removecolumns(2, 5)

—EmERY, EIBABERERST. SALERSIIRSHERNSIRERSE, BIRRMERT.

columns_to_remove = ['name', 'something']

for cn in columns_to_remove:
idx = self.model.fieldIndex(cn)
self.model.removecolumns(idx, 1)

ASHT RS SS HMEr IR, ERBISQUIES, EEHTANEmHE,
i RtE

BATTLUAREER ER .setFilter O BIERTIERE, A MERTESENSE, TEEESH
ALRHTEEI SQL wHERE F8), (BAFEFERIEIRNIN WHERE . 40, name=“mMartin” FAFHEH
PUBE, 3¢ name LIKE “Ma%” FAFEUHCLA “Ma” FFLAYFER.

WRIETT SQL AR, UTE—WrgERER, STLUEREIIS-ITARSEENER,
EEE iR
field="{3" FERESFRERTSEILE.
field LIKE "{}%" FRUATENZRTERTTL,
field LIKE "%{}" FERLATENFRBRERE.


af://n3482
af://n3490

IR ik

field LIKE "%{}%" FRESEEENZRESR,

aBANRAIR, {3 TRERF/MER, SWwIRER Python H{THR(E: “{}”.format(search_str) . 5
HEFAR, DR EBEmNBTEIE, TEEXER .selectO Hik.

IR .selectO HAWIER, NiLiERBEERERTINA.

ETEREIF, BATRINT — auineedit FRR, FREERIETRNERMRFRAIER. H(IST
RIEENESIERINE, FHGENAENRE,

Listing 121. databases/tableview_tablemodel_filter.py

import os
import sys

from PyQt6.QtCore import QSize, Qt
from PyQt6.QtsSql import QSqlDatabase, QSqlTableModel
from PyQt6.Qtwidgets import (

QApplication,

QLineEdit,

QMainwindow,

QTableview,

QvBoxLayout,

Qwidget,

basedir = os.path.dirname(__file_)

db = QSglbatabase("QSQLITE™)
db.setDatabaseName(os.path.join(basedir, "chinook.sqlite"))
db.open()

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

container = Qwidget()
layout = QvBoxLayout()

self.search = QLineEdit()
self.search.textChanged.connect(self.update_filter)
self.table = QTableview()

Tayout.addwidget(self.search)
Tayout.addwidget(self.table)



container.setLayout(layout)

self.model = QSqlTableModel (db=db)

self.table.setModel (self.model)

self.model.setTable("Track™)
self.model.select()

self.setMinimumsSize(QSize (1024, 600))

self.setCentralwidget(container)

def update_filter(self, s):

filter_str = 'Name LIKE "%{}%"'.format(s)
self.model.setFilter(filter_str)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()
[®7 python = O X
|wih:!
Trackld Name Albumld MediaTypeld Genreld Composer Milliseconds Bytes
1 4 Restless and Wild 3 1 Kaufman, U. ... 252051 4331779
2 132 Deuces Are Wild 5 1 Amven THGND | oponrs 7074167
Vallance | ...o.e
3 775 Call Of The Wild 61 1 lan Gillian, Rog... 293851 9575295
4 1245 Wildest Dreams 98 13 ABB SN |oaagy 9312384
Steve Harris
Where The Wild Hetfield, Ulrich,
5 1869 Thiris fae 153 3 Nesigied 414380 13571280
6 1973 Wild Side 162 3 e e AT 9116997
: Lee/Vince Neil
7 2312 Neea 187 4 Stipe/Mike Mill... 199862 6610009
Heaven B g
8 2627 Wild Hearted Son 213 1 266893 8670550
9 2633 Wild Flower 213 1 215536 7084321
10 2697 1Go Wild 218 1 Jagger/Richards 264019 8630833
11 2930 Ride Your Wild ... 232 1 U2 316551 10304369
au ALy LU
12 2944 Wild Honey 233 1 Bono, Larry ... 226768 7466069
<

E152: ZERTIREEL

XBEBZRSQLENKE.




ERXMITEA(T, (BXELR—FFRERRERPERERIEIA, RARFA LSS
TERISQUES. fltn, RERREPBARINFR “ ——TRIEERELETIE, FEESEHEIN
FRERZBITCERRIERLE,

XERAEEIRE T — TR SQLIES, flan:

'name LIKE "%"%"'

IR RRREREE SR ERSACER, BN TIReiiEE, UBRASEBHIENE
EIVGERAIAE. M, QUINBIREOASTIFILINGE, BARBEEE— 1 FRFE.

T RPN AER, HITUEERBRFASRPIEHIIFFEHFFaEE. XESEEFIR
TERBAERAR.

import re

s = re.sub('[\w_1+"', "', s)
query = 'field="%s""' % s

B Eir AN BREIBEARAIRASTIETT AR, FIMERIATES:

[U=]

Listing 122. databases/tableview_tablemodel.filter_clean.py

def update_filter(self, s):
s = re.sub("[\w_J+", "", s)
filter_str = 'Name LIKE "%{}%"'.format(s)
self.model.setFilter(filter_str)

ERRIE TG, FEA © — UREEEERIREAIRMIIRAS. SMZ2KIHERBENAIERE T
&,

{§ QsqlRelationalTableModel ER{EXEHRE
IEZHINRGIR, BAEAT asqlTableModel SREREANRFILIE, ST, EXRESIEEHR, &
ZEFUFEXBRER, HEBNENEISEEEERXLIE.

REMEFETFIRREIIMEHTHIE, IMER— (BEH) B=E, FHE—IFR%IF, 5185
—RPITHRIER.

EBRNARAIERERS, FMBIORBITLLR album_id B genre_id . XHIEHPEEUE, HIHEAEIE
RIMKBLRPHCR. BXEE (1. 2. 3F) BEARRREEDN, BNEIFEREEX.
FEBRERIENEESMEEREE, AEREUETE . AL, FiITLAER

QsqglRrRelationalTableModel ,

ZIRRRESH—MERT2EE. BEEMXKR, BFi1AR .setrelation) Fik, EANFIFRS|FI—
/N QsqlRelation XT&:,


af://n3532

from PyQt6.QtSql import QSglRelation, QSglRelationalTableModel
self.model = QSqlRelationalTableModel (db=db)

relation = QSqlRelation('<related_table>'
'<related_table_foreign_key_column'

'<column_to_display>"')

self.model.setRelation(<column>, relation)

QsqlRelation MSIER =S4, F—NERNENFEDEIEAIRER, BFNEIZRTRIIMNE
5, BE— P REANZENPREEERS.

S FEAIBONHEGRESFNTIER, ATEREEMEXERPRIEIE, DRIXNNEIEID. FEARSEEIDF]
TRIRID (RIRERFHIZES. 4. 551)

Listing 123. databases/tableview_relationalmodel.py

self.model.setTable("Track™)
self.model.setRelation(
2, Qsglrelation("ATbum”, "Albumid", "Title™)
)
self.model.setRelation(
3, QSqlrRelation("MediaType", "MediaTypeId", "Name")

)
self.model.setRelation(

4, QSqglrRelation("Genre", "GenrelId", "Name')
)

self.model.select()

Ef7fa, BLRI=A_id JISHMEXREZPRIATEIES R, XEFNISRAPXFRIEMR, MRS
R, B AEER—DETR.

[®7 python - ] X
Trackld Name Title lediaType_Name_ Genre_Name_2 Compaoser Milliseconds Bytes
e 1 IS WL T TR st g oy,
1 ;To Rock (We To Rock We ... MPEG audio file Rock Malcolm Young,... 343719 11170334
2 2 Balls to the Wall  Balls to the Wall :L‘;zczﬁ: AR Rock 342562 5510424
3 3 FastAsaShark  Restlessand Wild FOtetdAAC gy Kaufman, U. 53564 3990994
audio file Dlllrlgﬁlcngllggr & .
4 4 Restless and Wild Restless and Wild z::;i;: AAC Rock Kaufman, U. ... 252051 4331779
5 5 Princess of the  pestless and Wild " OTeCled AAC g ek Deaffy &RA. 375418 6290521
Dawn audio file Sm;th D|ese|
put The Fi For ues moouc Parrgus Tody
6 6 o he Finger On ¢ RockWe ..  MPEG audio file Rock Malcolm Young,... 205662 6713451
Fub indbe moouc Ruigus ibunyg,
7 7 Let's Get It Up To Rock We ... MPEG audio file Rock Malcolm Young,... 233926 7636561
Fub findie muuue Puigus 1buny,
8 8 Inject The Venom To Rock We ... MPEG audio file Rock Malcolm Young,... 210834 6852860
Fob fidbe muvue Puigus by,
9 9 Snowballed To Rock We ... MPEG audio file Rock Malcolm Young,... 203102 6599424
ol fndhe mouu Arigus buny,
10 10 Evil Walks To Rock We ... MPEG audio file Rock Malcolm Young,... 263497 8611245
ol e mouut Arigust ibuny,
11 M C.0.D. To Rock We ... MPEG audio file Rock Malcolm Young,... 199836 6566314
- ol i mouu Riigus ibuny,
12 12 g[j?:‘”g T™e  oRockWe.. MPEGaudiofile Rock Malcolm Young.... 263288 8596840
- Fut indhe muuuc Puigus touny,
13 13 Night Of The 1 RockWe..  MPEG audio file Rock Malcolm Young.... 205688 6706347
Long Knives Fob rdbe moour Puigus' 1buny
14 14 Spellbound To Rock We ... MPEG audio file Rock Malcolm Young,... 270863 8817038
15 15 Go Down Let There Be Rock MPEG audio file Rock AC/DC 331180 10847611 v
< >

E153: BMEXTFERAVETE.



{#f QsqlrRelationalbelegate FREtEIHXFER.

WMRIEEHRIE QsqlrRelationalTablemodel FHIFE:, EBoAM—NMNIR——SBAREATLURIERM
*F (XER Tracks) HHIFER, (BIEXIEXFER (90 Album Title) FrfAUTHHESEIASHIRT. X
Lo Bl R EXTEIRAIIEL.,

EXFERIEMEZIERRPENRG — ATHREEZIEE, RIFEEEXEFRRHRNB—1T. BT
EIZ RG], BEEAVEGIERINERE QComboBox M, Qt 2T —MERINEIE, aILAAR(I=
Bt FN B ~#8E —— QsqlRelationalDelegate

Listing 124. databases/tableview_relationalmodel_delegate.py

self.model.setTable("Track™)
self.model.setRelation(
2, QSqglrelation("Album", "AlbumIid", "Title™)
)
self.model.setRelation(
3, QsqlrRelation("MediaType", "MediaTypeId", "Name")
)
self.model.setRelation(
4, Qsqlrelation("Genre", "GenreId", "Name')

delegate = QSqlRelationalbelegate(self.table)
self.table.setItembelegate(delegate)

self.model.select()

ZEE2 BB EARRFRAVRES. BAIRFEIEZ—MEE qQrableview SEFINEIE, ARIKEMN
NEREINRE £, —JE<BTHK.

BITUCRERS, SR ERIBEXFRITEEI AR,

B | python == O X
Name Title MediaType_Name_3 Genre ™

1 For Those About To Rock (We Salute You) For Those About To Rock We Salute You MPEG audio file Rock

2 Balls to the Wall Balls to the Wall Protected AAC audio file Rock

3 Fast As a Shark Restless and Wild Protected AAC audio file Rock

4 Restless and Wild Restless and Wild Protected AAC audio file Rock

5 Princess of the Dawn Restless and Wild Protected AAC audio file Rock

6  Put The Finger On You For Those About To Rock We Salute You ~ [ MPEG audio file Rock

- Let's Get It Up For Those About To Rock We Salute You A MPEG audio file Rock
Balls to the Wall

8  Inject The Venom Restless and Wild MPEG audio file Rock
Let There Be Rock

9  Snowballed Big Ones MPEG audio file Rock
Jagged Little Pill

10  Evil Walks Facelift MPEG audio file Rock
Warner 25 Anos o

11 COD. Plays Metallica By Four Cellos MPEG audio file Rock
Audioslave b

12 Breaking The Rules FOr THOSE ADOUT TOROtR Wesame You . MPEG audio file Rock

13 Night Of The Long Knives For Those About To Rock We Salute You MPEG audio file Rock

14 Spellbound For Those About To Rock We Salute You MPEG audio file Rock

15 Go Down Let There Be Rock MPEG audio file Rock v

< >

E154: B MIFIRFEBEXRFERAYE, £FQSqlRelationalDelegate,
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A QsqlQueryModel #iTEAET

FBrIAL, EiJ—E7E Qrableview PERENGERER, H3F— a5 HEFIIEE. A
m, QtUIRFIFFER Qsalquerymodel BREEZRMNER. EATP, FHVERTANEIFER
Qsqlquerymodel 7R SQL Hif), BAENBRNRERE IR, ReZFLTEIXEETRNSHHE
TR

FRERHTEIINIEEEAE. SEHIREERERAEAEERIARE, XERIIEL0IE—
N asqlquery W8, ZNSIEZEIREERE, ARBZNRIEBAIRE,

query = QSqlQuery("SELECT name, composer FROM track ", db=db)

XEREEATLAFERED QsqlqueryModel I AEEUBEHNITEIA. 1ZEIBAIERIMI FAR:

Listing 125. databases/tableview_querymodel.py

import os
import sys

from PyQt6.QtCore import QSize, Qt
from PyQt6.QtSql import QSglDatabase, QSglQuery, QSqlQueryModel
from PyQt6.Qtwidgets import QApplication, QMainwindow, QTableview

basedir = os.path.dirname(__file__)

db = QSglbatabase("QSQLITE™)
db.setbDatabaseName(os.path.join(basedir, "chinook.sqlite"))
db.open()

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

self.table QTableview()

self.model = QSqlqQueryModel ()
self.table.setModel (self.model)

query = QSqlQuery("SELECT Name, Composer FROM track ", db=db)
self.model.setQuery(query)
self.setMinimumSize(QSize (1024, 600))

self.setCentralwidget(self.table)

app = QApplication(sys.argv)
window = Mainwindow()
window. show()

app.exec()


af://n3557

[®7 python

Name

1 %For Those About To Rock (We Salute You)

2 Balls to the Wall

3 Fast AsaShark

4 Restless and Wild

5 Princess of the Dawn
6  Put The Finger On You
T Let's Get It Up

8 Inject The Venom

9  Snowballed

10  Evil Walks

11 COD.

12 Breaking The Rules
13 Night Of The Long Knives
14 Spelibound

15 Go Down

Composer

Angus Young, Malcolm Young, Brian Johnson

F. Baltes, S. Kaufman, U. Dirkscneider & W. Hoffman
F. Baltes, R.A. Smith-Diesel, S. Kaufman, U. Dirkscneider & W. Hoffman
Deaffy & RA. Smith-Diesel

Angus Young, Malcolm Young, Brian Johnson

Angus Young, Malcolm Young, Brian Johnson

Angus Young, Malcolm Young, Brian Johnson

Angus Young, Malcolm Young, Brian Johnson

Angus Young, Malcolm Young, Brian Johnson

Angus Young, Malcolm Young, Brian Johnson
Angus Young, Malcolm Young, Brian Johnson

Angus Young, Malcolm Young, Brian Johnson

Angus Young, Malcolm Young, Brian Johnson

AC/DC

E155: FT—MEIRIES

EXANE—RGIF, FIISEERITT N IEFEEBENER, (NREZEFIOREDFR. A,
asqleuery SIRABTHITESRIER, SRERERNSHNES—ESHRUEAS, FIIATL
ERERIENEFIA.

SHUEATRIPERINARZSQLENKE.

ETENTGF, B RTEBNES, DETERTRIN— I EXEK. Wi, HOPET—E
BirRSH, ZSHBATHEERHTEERER.

Listing 126. databases/tableview_querymodel_parameter.py

import os
import sys

from PyQt6.QtCore import QSize, Qt

from PyQt6.QtSql import QSglDatabase, QSqlQuery, QSqlQueryModel
from PyQt6.Qtwidgets import QApplication, QMainwindow, QTableVview
basedir = os.path.dirname(__file__)

db = QSglbatabase("QSQLITE™)

db.setDatabaseName(os.path.join(basedir, "chinook.sqlite"))
db.open()

class Mainwindow(QMainwindow) :



def _init__(self):
super().__init__Q

self.table QTableview()

self.model QsqglqQuerymodel ()
self.table.setModel (self.model)

query = QSqlQuery(db=db)

query.prepare(
"SELECT Name, Composer, Album.Title FROM Track "
"INNER JOIN Album ON Track.ATbumId = Album.Albumid "
"WHERE Album.Title LIKE '%' || :album_title || '%" "

)

query.bindvalue(":album_title", "Sinatra")

query.exec()

self.model.setQuery(query)
self.setMinimumSize(QSize (1024, 600))
self.setCentralwidget(self.table)

app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()

MEBANVEEGFRTRINSE, FEERBERESES osqlquery , FAXFSYEIHTEIR, A
SHTSEER, BR, RINFEEEIERE prepare() 7%, SHRSEFRBIEEFNSHFT
FRHERIEN.

BTk, HAIEA bindvalueQ TTEHEF IS, &EEA query.execO FEEEIEESTHIT
=if.

HESHCERFRTLLT SQLIES:

SELECT Name, Composer, Album.Title FROM Track
INNER JOIN Album ON Track.AlbumId = ATbum.AlbumId
WHERE Album.Title LIKE '%Sinatra%'

XIGEEILITER



B | python — O x
Name Composer Title
1 My Way aude francois/gilles thibault/jacques revaux/paul anka My Way: The Best Of Frank Sinatra [Disc 1]
2 Strangers In The Night berthold kaempfert/charles singleton/eddie snyder My Way: The Best Of Frank Sinatra [Disc 1]
3 New York, New York fred ebb/john kander My Way: The Best Of Frank Sinatra [Disc 1]
4 | Get A Kick Out Of You cole porter My Way: The Best Of Frank Sinatra [Disc 1]
5 Something Stupid carson c. parks My Way: The Best Of Frank Sinatra [Disc 1]
6 Moon River henry mancini/johnny mercer My Way: The Best Of Frank Sinatra [Disc 1]
7 What Now My Love carl sigman/gilbert becaud/pierre leroyer My Way: The Best Of Frank Sinatra [Disc 1]
8 Summer Love hans bradtke/heinz meier/johnny mercer My Way: The Best Of Frank Sinatra [Disc 1]
9 For Once In My Life orlando murden/ronald miller My Way: The Best Of Frank Sinatra [Disc 1]
10 Love And Marriage Jimmy van heusen/sammy cahn My Way: The Best Of Frank Sinatra [Disc 1]
11 They Can't Take That Away From Me george gershwin/ira gershwin My Way: The Best Of Frank Sinatra [Disc 1]
12 My Kind Of Town jimmy van heusen/sammy cahn My Way: The Best Of Frank Sinatra [Disc 1]
13 Fly Me To The Moon bart howard My Way: The Best Of Frank Sinatra [Disc 1]
14 I've Got You Under My Skin cole porter My Way: The Best Of Frank Sinatra [Disc 1]
15 The Best Is Yet To Come carolyn leigh/cy coleman My Way: The Best Of Frank Sinatra [Disc 1)

E156: ST

ERE—TEIF, BAWRINT =N ERFR— AT, —MRATEZAR. — BTEE
trEll. BAMFXLFERRY . textchanged ESEREI—INBEENTIIE, EHEEREIINSEH.

Listing 127. databases/tableview_querymodel_search.py

import os
import sys

from PyQt6.QtCore import QSize, Qt
from PyQt6.QtSql import QSqlDatabase, QSqlQuery, QSqlQueryModel
from PyQt6.Qtwidgets import (

QApplication,

QHBoxLayout,

QLineEdit,

QMainwindow,

QTableview,

QvBoxLayout,

Qwidget,

basedir = os.path.dirname(__file__)

db = QSglbatabase("QSQLITE™)
db.setbDatabaseName(os.path.join(basedir, "chinook.sqlite"))
db.open()

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

container = Qwidget()
layout_search = QHBoxLayout()



def

self.track = QLineEdit()
self.track.setPlaceholderText("Track name...")
self.track.textChanged.connect(self.update_query)

self.composer = QLineEdit()
self.composer.setPlaceholderText("Artist name...")
self.composer.textChanged.connect(self.update_query)

self.album = QLineEdit()
self.album.setPlaceholderText("Album name...")
self.album.textChanged.connect(self.update_query)

Tayout_search.addwidget(self.track)
Tayout_search.addwidget(self.composer)
Tayout_search.addwidget(self.album)

Tayout_view = QvBoxLayout()
Tayout_view.addLayout(layout_search)

self.table = QTableview()

TJayout_view.addwidget(self.table)

container.setLayout(layout_view)
self.model = QSqlQueryModel ()
self.table.setModel (self.model)

self.query = QSqlQuery(db=db)
self.query.prepare(
"SELECT Name, Composer, Album.Title FROM Track "
"INNER JOIN Album ON Track.ATbumId=ATbum.AlbumId WHERE "

"Track.Name LIKE '%' || :track_name || '%' AND "
"Track.Composer LIKE '%' || :track_composer || '%' AND "
"ATbum.Title LIKE '%' || :album_title || '%""

self.update_query()

self.setMinimumSize(QSize (1024, 600))
self.setCentralwidget(container)

update_query(self, s=None):

# I SRESCAAE .«

track_name = self.track.text()
track_composer = self.composer.text()
album_title = self.album.text()

self.query.bindvalue(":track_name", track_name)
self.query.bindvalue(":track_composer", track_composer)
self.query.bindvalue(":album_title", album_title)

self.query.exec()
self.model.setQuery(self.query)



app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()

NREZITILINRE, EHLUERES N FRIROEEREIER, BESRXERENENN, SRIGENER.

# 1 python — ] X
[rock | [stan | [pug |
Name Composer Title
1 Rock Bottom Paul Stanley, Ace Frehley Unplugged [Live]
2 Rock And Roll All Nite Paul Stanley, Gene Simmons Unplugged [Live]

E157: SSEEREANS
QDatawidgetMapper

BRI, BAERTEREIFEER qrableview IR ER T EIREBHEIE. BAXMS
NEBELEENE, EMHTHERASREN, BEEMOTURRIARTHARES, XERF
AL ERAFHEIS TabiBEF ERIENDIE,

r

XHEARAIEUEE, EEY. EFETAOMIPR (CRUD) #{ERdEO.,
SEEARBIERA TR,
Listing 128. databases/widget_mapper.py

import os
import sys

from PyQt6.QtCore import QSize, Qt
from PyQt6.QtSql import QSglDatabase, QSglTableModel
from PyQt6.Qtwidgets import (


af://n3589

QApplication,
QComboBoOX,
QDatawidgetMapper,

QDboubleSpinBox,

QFormLayout,

QLabel,

QLineEdit,
QMainwindow,

QSpinBox,
Qwidget,

basedir = os.

path.dirname(__file_)

db = QSqlbatabase("QSQLITE")
db.setbatabaseName(os.path.join(basedir, "chinook.sqlite"))

db.open()

class Mainwindow(QMainwindow) :

def __ini

t__(self):

super().__init__QO

form

self.
self.
self.
self.
self.
self.
self.
self.

self.
self.
self.

self.
self.
self.

self.
self.
self.
self.
form.
form.
form.
form.
form.
form.

self.

self.

= QFormLayout()

track_id = QSpinBox()
track_id.setRange(0, 2147483647)
track_id.setDisabled(True)

name = QLineEdit()

album = QComboBox()

media_type = QComboBox()

genre = QComboBox ()

composer = QLineEdit()

milliseconds = QSpinBox()
milliseconds.setRange(0, 2147483647) #1
milliseconds.setSingleStep(l)

bytes = QSpinBox()
bytes.setRange(0, 2147483647)
bytes.setSingleStep(l)

unit_price = QDoubleSpinBox()
unit_price.setRange(0, 999)
unit_price.setSingleStep(0.01)
unit_price.setPrefix("$")

addrRow(QLabel ("Track 1ID"), self.track_id)
addrRow(QLabeTl ("Track name"™), self.name)
addrRow(QLabel ("Composer"), self.composer)
addrRow(QLabel("Mi1Tiseconds"), self.milliseconds)
addRow(QLabel("Bytes"), self.bytes)
addrow(QLabel("unit Price"), self.unit_price)

model = QSqlTableModel (db=db)

mapper = QDatawidgetMapper() #2



self.mapper.setModel(self.model)

self.mapper.addmapping(self.track_id, 0) #3
self.mapper.addMapping(self.name, 1)
self.mapper.addMapping(self.composer, 5)
self.mapper.addmapping(self.milliseconds, 6)
self.mapper.addMapping(self.bytes, 7)
self.mapper.addmapping(self.unit_price, 8)

self.model.setTable("Track")
self.model.select() #4

self.mapper.toFirst() #5
self.setMinimumsSize(QSize (400, 400))

widget = Qwidget()
widget.setLayout(form)
self.setCentralwidget(widget)

app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()

1. B REC B NEZRPREEE.
2. fTE#4EF— QDatawidgetMapper ,
3. #4HRETE) _columns

4. PUTIEIRLUETTREY,

5. BIGT R MR EISE— MR

ET AR, FEEREIATEN. self.mapper.toFirst() AREGEEFINE—KICE, AEEH
EREMETAYIE R,



B | python — O X

Track ID 1 -
Track name |For Those About To Rock (We Salute You)
Composer |Angus Young, Malcolm Young, Brian Johnson
Milliseconds |343719 -
Bytes 11170334 =
Unit Price  |$0.99 ~

E158: EIMEIEHERICR

B, FMNLEEREEEECR, BREAREXCRAMRUEEIER. ATEIX—R, AL
NN 3 MEA——2 BIRTRIRICRARI—MIT—, DRGRFESEEEERE. AL, HITLE—

£t qpushButton IE{HIEIZRIMRETEEHE toPrevious . .toNext F0 .submit,

BEEH _init_ TEERE, MILITARS, SiERnziaenmEs

Listing 129. databases/widget_ mapper_controls.py
self.setMinimumSize(QSize (400, 400))

controls

QHBoxLayout()

prev_rec = QPushButton("Previous")
prev_rec.clicked.connect(self.mapper.toPrevious)

next_rec = QPushButton("Next")
next_rec.clicked.connect(self.mapper.toNext)



save_rec = QPushButton("Save Changes")
save_rec.clicked.connect(self.mapper.submit)

controls.addwidget(prev_rec)
controls.addwidget(next_rec)
controls.addwidget(save_rec)

TJayout.addLayout (form)
Tayout.addLayout(controls)

widget = Qwidget()
widget.setLayout(layout)
self.setCentralwidget(widget)

ISR FTEEHETEPRISANIED, LASA QpushButton #1 QHBoxLayout

Listing 130. databases/widget mapper_controls.py

from PyQt6.Qtwidgets import (
QApplication,
QComboBoOX,
QDhatawidgetMapper,
QDboubleSpinBox,
QFormLayout,
QHBoxLayout,
QLabel,
QLineEdit,
QMainwindow,
QPushButton,
QSpinBox,
QvBoxLayout,
Qwidget,

EETLUNS EERTFANCS, B EEHIEHIROXLEENEIEIRE. A RCRATH
BR8P AY databases/widget_mapper_controls.py {4,



B | python — O X

Track ID 7 =
Track name |Let's Get It Up

Composer |Angus Young, Malcolm Young, Brian Johnson
Milliseconds 233926 =
Bytes 7636561 =
Unit Price  [$0.99 =

Previous Next Save Changes

E159: ERILMER L—TU T —TUEHRRERICR, EULURERELIER.

(A Qsqlpatabase H{TERISIE

FIERIALE, FAWERAIREERT SQLite HUEEXM. BEREBRT, ERstHEEREITE SQL R
St XFEMI—LEONSE, SESEFENINSG, IRESNBERSMER.

# B .

db = QSglbatabase('<driver>")
db.setHostName('<localhost>")
db.setDatabaseName('<databasename>")
db.setUserName('<username>")

db.setPassword('<password>")
db.open()

FR: <driver> BYERTLARLATE[— [‘QSQLITE’, ‘QMYsqQL’, ‘QMYsQL3’, ‘QODBC’,
‘QODBC3’, ‘QPSQL’, ‘QPsqQL7’] . EFRENEZLRIMFIER, 1B51T Qsqlpatabase.drivers() ,

X! —BiEEEY, SRS EEEIEE.
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e B A iy
BEMIE
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HERAEA——OIFEEE—LEENEENBAN, ERELIREHNANTMENE. £Qtd, &
ALAEREZEECHEY, TN TTRtE, KRAESMEEN.

EARESR, BT RNAERVERAMBEE X ESKeIEEE Cr Y

E160: BENEEHZEAN, HEPIEGz—

9,

ERIREMEEET A BB EE.

21. Qt RS EIER

£ PyQte FEIZEENEHNFE—SE THUE (BETGER) BREE. FranEEEdESIAERF R
RRITEMIBI I NIRRT, B . —BETHRTHIERE, sAlatHIEESRaaE X iEH!

(VEIRBGREMIETNGE, EPEMER (RERE) B—EHENkEr. ENSXERRA
[, REERTEGIA—FRILSF (SXKE) SEFRIIFEE, XERRBTHRER. NREE
FRELEEREEY, BilEEfitst—EniVEEG—IUGEIABRTERE L.

ERZIET, BAWENE qPainter , IXZ Qt BTHUTEERARIERT API, BRLEHIEE CRIEAY
il FIGNE-LEFSERE, SEREIBeE—E, SR8 Ch/NENBER.
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QPainter

Qt FRYELRERFET qrainter KHITAE, XE—NEARO, IRTESMERAELCE, 8iF
Qpixmap &, EAEF, BIMENE qrainter RILETGIE, BITE qrixmap RE_EFEAEREE,
PR BT AR — BB Paint FBFERF.

ATETER, HIIGERUTFRVARER, ZNAEFRREESSE (quabel) | SIEGEEE
. BEEREEMRETSHT, FRBEmMIEEEO.

Listing 131. bitmap/stub.py

import sys

from PyQt6.QtCore import Qt
from PyQt6.QtGui import QPixmap
from PyQt6.Qtwidgets import QApplication, QLabel, QMainwindow

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

self.Tabel = QLabel()
self.canvas = QPixmap(400, 300) #1
self.canvas.fil1(Qt.GlobalColor.white) #2

self.setCentralwidget(self.label)
self.draw_something()

def draw_something(self):
pass

app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()

1. RIS MGELFIRY Qpixmap IR,
2. ARBERENER (LUEBAIREERIRINESR) .

FHABER qrabel #H{T4RH? qLabel FHARILIATERER, ERETR QPixmap AIE&EHR
A,

HFECAORERER, FAREFEHNSmIASEN, ERABTENIREIRERE,
MR LAN G H— L AFE R RIS TR,

Listing 132. /bitmap/line.py


af://n3644

import sys

from PyQt6.QtCore import Qt
from PyQt6.QtGui import QPainter, QPixmap
from PyQt6.Qtwidgets import QApplication, QLabel, QMainwindow

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO

self.Tlabel = QLabel()

self.canvas = QPixmap(400, 300) #1
self.canvas.fil1(Qt.GlobalColor.white) #2
self.label.setPixmap(self.canvas)
self.setCentralwidget(self.label)
self.draw_something()

def draw_something(self):
painter = QPainter(self.canvas)
painter.drawLine(10, 10, 300, 200) #3
painter.end()
self.label.setPixmap(self.canvas)

app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()

1. BERBANGELRHIRT QPixmap IR,

2. BEBERENMEM (LUERAIGEREIFRINER)

3. A (10, 10) & (300, 200) E—%EZ. #1579 (x,y), HH (0, 0) A LFA.
BLRBREFRNMGHHET, BNZEERIUTAST—BHOERAN—FRES
53
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FrB4LHHREI9TE draw_something J5iEH5SRk——HAIJBIEE—1 QrPainter /5, {EAEIT
(self.label.pixmap() ) , AEERHEFELNGS. REHEE .endO HiEXALEREFHNAE
%L,

9,

BEBRT, BEFERERA .updateQ RAAZEHAIRIET, ERTRIENBEFEORTZA
HHIT TR, ELRFEEMAE.

QpPainter RIMMRERIS (0, 0) ETEIMRVA LA, Hep x ERAEM, yvERTEN. XAES5EIRAT
EfREIAR, BAEERASIS, (0,0) BEMUTATE.



0.0

300,200

E162: tRnIBMIRNEELE

LHIERER

QPainter RMHtTRERTEMERE LEHIFRMERATTIE (£ 512 iAH, H1924
qrainter TRRVESMTSIER) . FHER, HPASHERETSZ, BlIRZRRERESSGEN
RE7I

flgn, BSHARRY drawLine 75i%, BIEEHERNL, (EENELFATIARETHAR.

ik ik
drawLine(Tine) 2otH— QLine SC{F
drawLine(Tine) 22— qQLiner L7

drawLine(x1l, y1, x2, y2)  7E(x1,y2)f1(x2, y2) Z[AE—%KE%. (FEIYH int)

drawLine(pl, p2) £ (x1,y2) f0 (x2, y2) Z[BIE—5KEZ%. (FEEH Qpoint)

drawLine(pl, p2) £ (x1,y2) F1 (x2, y2) ZBE—%KBE%. (MEYA QpointF)
WRIEHERR quine f auiner BHAKE, BPARERILIREFRE. XEEMITEEREZ ST
RAE, EEMER AR,

g F K, EAIB=MMESNAICRET—REL ——(FRBEENSR. (FRMAMR (x1, y1)
(x2, y2) , SEBRAMD Qroint MR, AR qLine ANEHFEN S QLine(const QpPoint &pl,
const QPoint & p2) 8¢ QLine(int x1, int yl, int x2, int y2) BY, &S EMENILRLEETS
ERINARE. ARERSERENTHE.
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9,

LETEMFR X1, y1, X2, y2, BN QPoint MISIGHEN /I QPoint(x1, yl1) #1 QPoint(x2,
y2) .

Et, HESEENE, EI1E2ILAITALEE(E: drawarc. drawchord. drawConvexPolygon .

drawellipse. drawLine. drawPath., drawPie. drawPoint. drawPolygon .

drawPolyline . drawRect. drawRects F drawRoundedRect, NTEEFIIZSHNETESR, i
BEAETTEARILSR, FEEEMEBEREITSCRMNEESHATRIE.

9,

NTFENR, BEERNRGINARFTERR draw_something 5i%, AEEFETLEEREH
ZR.

drawPoint

XeEEfA EAIEEMNESH— I REEgE. BXEAR drawpoint HiEESGH—MEER. G
LATIEERER draw_something {XAS:

Listing 133. bitmap/point.py

def draw_something(self):
painter = QPainter(self.canvas)
painter.drawPoint (200, 150)
painter.end()
self.label.setPixmap(self.canvas)

MREEINETIZXM, BREI—ED, BXXBEAFRE—E—R, AEANERE, BakH
ERMEORKEE.
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E163: fERQPainter LB R (&R)

XERRELRT AR, ATUSEEEE, H(ITUESFIEESHNREERETHARN. £
PyQt6 F1, ZFRANEBSIHEMZET qrainter ERATEMEIERENA. ERILIBEEZE— QpPen L
BIFRAERREXLEM.

Listing 134. bitmap/point_with_pen.py

def draw_something(self):
painter = QPainter(self.canvas)
pen = QPen()
pen.setwidth(40)
pen.setColor(Qcolor("red"))
painter.setPen(pen)
painter.drawPoint (200, 150)
painter.end()
self.label.setPixmap(self.canvas)

X E— T HERBRIEER,
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ERILAEHHEER qrainter HUTEZRAHIER(E, HREICERER. EEM LEFIHIFRRE—XER
IIEEREHLRH 10000 P,

Listing 135. bitmap/points.py

from random import choice, randint #1

def draw_something(self):
painter = QPainter(self.canvas)
pen = QPen()
pen.setwidth(3)
painter.setPen(pen)

for n in range(10000):
painter.drawPoint(
200 + randint(-100, 100),
150 + randint(-100, 100), # x # vy
)
painter.end()
self.label.setPixmap(self.canvas)

1. AT S ANIES
XERBREAMEGER, AEARE FUARE) .
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FeEdEY, CREFTEEMIANEE——FW, UFRSRLHEZ R, RIRFEMDSE (W0
BE) A%, ATEX—R, MAFZXREEHREZE— Y qren LA, EATLI qpainter 3R
ENHRnERIESE, A pen = painter.pen( . EAAJUAZIREFNAINBRIEE, SRETHR
1TEE.

Listing 136. bitmap/points_color.py

def draw_something(self):
colors = [
"#FFD141",
"#376F9F",
"#0D1F2D",
"#EQEBEF",
"#EB5160",

painter = QPainter(self.canvas)
pen = QPen()

pen.setwidth(3)
painter.setPen(pen)

for n in range(10000):
# pen = painter.pen() A LATEX BRRUA N .
pen.setColor(QColor(choice(colors)))
painter.setPen(pen)
painter.drawPoint(
200 + randint(-100, 100),



150 + randint(-100, 100), # x # y
)

painter.end()
self.label.setPixmap(self.canvas)

BAERLA T

Pdre

E166: RENOMHI=HREREHIR

1E qpainter FHESE— qpen LTFBEHIRE——BILBINE,
XK R EE RS LE R RIS RE T, FURIE T REEEH b — BRI,
drawLine
HIEEH LEEE T —RERUATIRERIES. ERIIEASHEEERE HEHZRIN,

Listing 137. bitmap/line_with_pen.py
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def draw_something(self):
painter = QPainter(self.canvas)
pen = QPen()
pen.setwidth(15)
pen.setColor(Qcolor("blue™))
painter.setPen(pen)
painter.drawLine(QPoint (100, 100), QPoint(300, 200))
painter.end()
self.Tlabel.setPixmap(self.canvas)

FELRAIs, FBEER Qroint EEEMEFHE%% ERAMTR, MARDBNEN x1. yl. x2. y2 &
#H——FclE, XAMEEERE LR 2R,

El167: —NE®AIEL
drawRect, drawRects #1 drawRoundedRect

XEREPIRF LR, BEFEBE—FRIREN, SiBid Qrect 8k QrectF SLHIEN.

Listing 138. bitmap/rect.py
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def draw_something(self):
painter = QPainter(self.canvas)
pen = QPen()
pen.setwidth(3)
pen.setColor(QColor("#EB5160"))
painter.setPen(pen)
painter.drawrect (50, 50, 100, 100)
painter.drawrRect (60, 60, 150, 100)
painter.drawRect(70, 70, 100, 150)
painter.drawrect (80, 80, 150, 100)
painter.drawrRect (90, 90, 100, 150)
painter.end()
self.label.setPixmap(self.canvas)

O

[EBFERR— BENEEESER.

® OO0
L

_
E168: HEHFAIFKER

BIRTTLUEZ Y drawrect AUTEREIRAXT drawrects BISORTERE, FHMEASA Qrect IR, X
Brra e HRNER,



painter.drawRects(
QtCore.QRect (50, 50, 100, 100),
QtCore.QRect(60, 60, 150, 100),
QtCore.QRect(70, 70, 100, 150),
QtCore.QRect (80, 80, 150, 100),
QtCore.QRect(90, 90, 100, 150),

£ PyQt6 1, AILUETIRESRIEIRVSEIRIRIEFSHIIZN, 1§ eBrush SLHUEELS
painter.setBrush(Q) J3ik. IATRBSRARERSTERNER.

Listing 139. bitmap/rect with_brush.py

def draw_something(self):
painter = QPainter(self.canvas)
pen = QPen()
pen.setwidth(3)
pen.setColor(QColor("#376F9F"))
painter.setPen(pen)
brush = QBrush()
brush.setColor(QCcolor("#FFD141"))
brush.setStyle(Qt.BrushStyle.DenselPattern)
painter.setBrush(brush)
painter.drawRects(
QrRect (50, 50, 100, 100),
QRect (60, 60, 150, 100),
QRect (70, 70, 100, 150),
QRect (80, 80, 150, 100),
QRect (90, 90, 100, 150),
)
painter.end()
self.label.setPixmap(self.canvas)



E169: #iE FEREAYIER.

ETE, MERREFERA—ZEE, BETUELSENTE(IZEIMSENTE(]. B EZEEHL
[EZ= AiiEiE, SR EFERNE ot.Brushstyle.solidPattern,

R BN A BEBENTHIETE, EABKIAES Qt.Brushstyle.NoBrush ,

drawrRoundedRect J5i&LHI—NER, EBEHEERA, EUEEFUMEANT NS, HIIFRTASRLN X
GIRVE = =N

Listing 140. bitmap/roundrect.py


https://doc.qt.io/qt-5/qt.html#BrushStyle-enum

def draw_something(self):

painter

= QPainter(self.canvas)

pen = QPen()
pen.setwidth(3)
pen.setColor(QColor("#376F9F"))

painter.
painter.
painter.
painter.
painter.
painter.

setPen(pen)

drawRoundedrect (40, 40, 100, 100, 10, 10)
drawRoundedrect (80, 80, 100, 100, 10, 50)
drawRoundedrRect (120, 120, 100, 100, 50, 10)
drawRoundedrRect (160, 160, 100, 100, 50, 50)
end()

self.label.setPixmap(self.canvas)

E170: EfEF

B ERIRE—MEH, BTE XMy BIHEFRZETR, XREFRUEIHERETEN,

Qt.SizeMode.Relativesize (EAINE) FAEXIFHREFRIAR/N (fE/9 0..100 BYEEE)

{£3% Qt.sizeMode.Relativesize LUSHILINEE.

4R
o /0N

AILA




drawiEllipse

BAIEENBNSEE—NRREHITER drawellipse , ERLIATLFIHEEE.

@,

RRR— BENSEEFAIMRE.

Listing 141. bitmap/ellipse.py

def draw_something(self):
painter = QPainter(self.canvas)
pen = QPen()
pen.setwidth(3)
pen.setColor(QColor (204, 0, 0)) # r, g, b
painter.setPen(pen)

painter.drawellipse(10, 10, 100, 100)
painter.drawellipse(10, 10, 150, 200)
painter.drawellipse(10, 10, 200, 300)
painter.end()

self.label.setPixmap(self.canvas)

FELRBIH, drawellipse FiEES 4 1MN28, HYaiRNSER A LA xF y 2R, ZFHEFA
FLARE, MERNESEHSIRZEFNEEISE.


af://n3789

E171: fEfx. y. BE. BE Qrect RHIHE

@,

ERILAUBITEE— qrect RECHERAIAR.

EBER—TERER, SRHENTOMEAE—PSE, LA qroint B qrointF JISAVFIIRMAL, A
[ER x My #2. THIRARER T ERERS

painter.drawellipse(QtCore.QPoint (100, 100), 10, 10)
painter.drawEllipse(QtCore.QPoint(100, 100), 15, 20)
painter.drawellipse(QtCore.QPoint (100, 100), 20, 30)
painter.draweEllipse(QtCore.QPoint (100, 100), 25, 40)
painter.drawEllipse(QtCore.QPoint(100, 100), 30, 50)
painter.drawellipse(QtCore.QPoint (100, 100), 35, 60)



E172: {ERRFHERREIE
ERI LS ERAEREAY QBrush FiARKIEFHE.

X&

BE, BIMWGEENE qrainter FINALHIGE. Bi=EH qrainter BIZRIFK, ERILUER
setFont JLEFHEAN—" aFont ST, BELLTE, ERILUEHINARNFRRKE, FEMFS (LR
Hittgt) . MARNFBNBRISREEEY, BEENEEASTERM.

Listing 142. bitmap/text.py

def draw_something(self):
painter = QPainter(self.canvas)

pen = QPen()

pen.setwidth(1)
pen.setColor(QColor("green"))
painter.setPen(pen)

font = QFont()
font.setFamily("Times")
font.setBold(True)
font.setPointSize(40)
painter.setFont(font)

painter.drawText (100, 100, "Hello, world!"™)
painter.end()
self.label.setPixmap(self.canvas)


af://n3809

ERTLAERE Qpoint B QPointF fEE(E.

Hello, world!

E173: {ESZA"Hello World"7=/5l
BTE—LEHETLUEEEXEARLHINA, X8, SEEXTHFEN x Ny VEUNREEISE. &
HIERIS ABEHEEE (F3E) . 5 5 NSRS BT R ATEERNXN T AN FEEMIRE.

painter.drawText(100, 100, 100, 100, Qt.AlignmentFlag.AlignHCenter,
'Hello, world!")




E174: FEdrawTextpEEILFRIE

ERABSEER DREENFHRRTEEHNANETR. B oFont WHRIREFNFIK, BIETLL
E%E QFont W LERENESER.

FQPainterit=/vigtE

XEBOARETERER, FLULEIIBHEARS, M~BENES. 2I8rAlL, HiI—BE8dEFREA
TEXTE QPixmap FRME CHATRIERHIERCE. ERANRFTLMRERFBNETEH ——GIaRrr R ER
MRS, LBRNIFBIESALEFRANR, ME— N ERASENERER.

AT LAMBRAIE R FRFRFFEZEFF IR, £ Mainwindow SEFhEHE draw 5i%, HI0—
mouseMoveEvent MEFERF., TIXE, HAVREEFBEANHENE, FBEELFEIER L.

Listing 143. bitmap/paint_start.py
import sys

from PyQt6.QtCore import Qt
from PyQt6.QtGui import QPainter, QPixmap
from PyQt6.Qtwidgets import QApplication, QLabel, QMainwindow

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO

self.Tabel = QLabel()
self.canvas = QPixmap(400, 300)
self.canvas.fil11(Qt.GlobalColor.white)


https://doc.qt.io/archives/qt-4.8/qfont.html
af://n3825

self.Tlabel.setPixmap(self.canvas)
self.setCentralwidget(self.label)

def mouseMoveEvent(self, e):
pos = e.position()
painter = QPainter(self.canvas)
painter.drawPoint(pos.x(), pos.y(Q)
painter.end()
self.label.setPixmap(self.canvas)

app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()

KABRT, BHUER TR RS oiEY, BRIEBRT BirRER. XeJLUEE
.setMouseTracking AT E——IiFZEREN True (BNMEA False) EIFLEEIRER
ERVFR,
WMRIEREFHZTXNMERF, BROZEBERMEEFERE LH R RATIRN R, BMZERRGIX
HE—
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E175: SHIBEN RIS R

XERNEEE, HIEREEERN, ELfrtaERE ENARMNEZBBER, MARFEMA—
NMNEBEBHEB—MIEB. BIrMEaIEH (mouseMoveEvent ) SEBIRFIENENMIEME, BXARE
DA HI—S0EEER:, FRIESRahiBIEREIE.

BRXNEARNERELMARR. EEMSFEF, HMNIAFBMEIIERMLE (ZRIKY .xO
yO) EIEAIBERIME (HRIE .xO 1 .y0 ) E—FREL. HAITLBCRE last x fl
Tast_y RHEIX—5,

BN FEERMERTRIC E—ME, SNESEAMERELL%E, BISNZMNEFEERS
I ——BITTI AT SR,

Listing 144. bitmap/paint_line.py

import sys

from PyQt6.QtCore import Qt
from PyQt6.QtGui import QPainter, QPixmap
from PyQt6.Qtwidgets import QApplication, QLabel, QMainwindow

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init__Q

self.label = QLabel()

self.canvas = QPixmap(400, 300)
self.canvas.fil11(Qt.GlobalColor.white)
self.label.setPixmap(self.canvas)
self.setCentralwidget(self.label)

self.last_x, self.last_y = None, None

def mouseMoveEvent(self, e):
pos = e.position()
if self.last_x is None: # & /il
self.last_x = pos.x()
self.last_y = pos.y(Q)
return # 7R3 — IR ZBEE

painter = QPainter(self.canvas)
painter.drawLine(self.last_x, self.last_y, pos.x(), pos.y()
painter.end()

self.Tlabel.setPixmap(self.canvas)
# I URCE BT SR

self.last_x = pos.x()

self.Tast_y = pos.y(Q)

def mouseReleaseEvent(self, e):

self.last_x None

self.last_y = None

app = QApplication(sys.argv)



window = Mainwindow()
window.show()
app.exec()

MR TIXNMER, BN ETUHRBM R R LIRS,

E76: ERBMHTERE, RAESER.
ERRRIAREEE, RLUFHIIRI—MEREER, LERESENEREE.

XEEHTLEMRT, LRERRIAIEESHERSNZE., 2IBa1AE, Fi1—BAE avainwindow
L{FF mouseMoveEvent , HEOFRE—MEHH, XZH——REEREEEONK/)N, FE5H
BNRERHHILIRMESXIST. B2, NMRE(IERBHRRINEMEYE, BRHARET —— qLabel BY
IR NEORE, HITMSEERIELST. A, NRFNEEBPRMIEMMEGE, BRmiAs
WY —— qLabel BIAIRIESEORE, HIVEEERINELT.

XRAZEER, REERICERE qLabel AR —ENSEHAIREEENTEESMSM. A
BEEA— 1 EME canvas WHRIHTEE, ZURAFOIRGREREE, REx My NE, HEEH
BINESE (FHARENER) .

9,

XA canvas B— P ETERERVGERE, (RAILEECHINBREFHERE.

Listing 145. bitmap/paint.py



import sys

from PyQt6.QtCore import QPoint, QSize, Qt
from PyQt6.QtGui import QColor, QPainter, QPen, QPixmap
from PyQt6.Qtwidgets import (
QApplication,

QHBoxLayout,

QLabel,

QMainwindow,

QPushButton,

QvBoxLayout,

Qwidget,

)

class Canvas(QLabel):
def __init__(self):
super().__init_Q
self._pixmap = QPixmap(600, 300)
self._pixmap.fill(Qt.GlobalcColor.white)
self.setPixmap(self._pixmap)

self.last_x, self.last_y = None, None
self.pen_color = QColor("#000000")

def set_pen_color(self, c):
self.pen_color = QColor(c)

def mouseMoveEvent(self, e):
pos = e.position()
if self.last_x is None: # #—/diff
self.last_x = pos.x()
self.last_y = pos.y(Q)
return # fEZ5— IRIPKGE 20

painter = QPainter(self._pixmap)

p = painter.pen()

p.setwidth(4)

p.setColor(self.pen_color)

painter.setPen(p)

painter.drawLine(self.last_x, self.last_y, pos.x(), pos.y())
painter.end()

self.setPixmap(self._pixmap)

# R U T BT
pos.x()
pos.y(Q

self.Tast_x
self.last_y

def mouseReleaseEvent(self, e):
self.Tlast_x = None
self.last_y = None

STFEREIERE, FHVEET QrPushButton GIE—MNEENEME., ZIMHES— MBS, 12880
L2 qcolor 3Lfl, BREBFR (“red”. black) zkt+7SHEIE. ZABRETEMNEE L, LMER
Bl FAITLAERRAER) QPushButton.pressed (EEEEERZENTAIRIE.



Listing 146. bitmap/paint.py

COLORS = [
# 17Kt https://lospec.com/palette-Tist/17undertones
"#000000",
"#141923",
"#414168",
"#3a7fa7",
"#35e3e3",
"#8fd970",
"#5ebb49",
"#458352",
"#dcd37b",
"#fffee5",
"#ffd035",
"#cc9245",
"#al5c3e",
"#a42f3b",
"#f45b7a",
"#c24998",
"#81588d",
"#bcb0c2",
B
]
class QPaletteButton(QPushButton):
def __init__(self, color):
super().__init__Q
self.setFixedSize(QSize(24, 24))
self.color = color
self.setStyleSheet("background-color: %s;" % color)

EXTEAEMNERDE, BINRIAFBREAEESIER, AEIEHEEIE— qraletteButton , FHEEHE
Bie], RSB TR pressed (E51EEZIEM LA set_pen_color SRR (@Y lambda [BE(EE
EOMNUEIEEER) | FISERINEIAERAEE.

Listing 147. bitmap/paint.py

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.canvas = Canvas()

Qwidget()

= QVBoxLayout()
.setLayout(1)
.addwidget(self.canvas)

— = = =

palette = QHBoxLayout()
self.add_palette_buttons(palette)
1.addLayout(palette)

self.setCentralwidget(w)

def add_palette_buttons(self, Tlayout):



for c in COLORS:
b = QPaletteButton(c)
b.pressed.connect(lambda c=c: self.canvas.set_pen_color(

c))
Tayout.addwidget(b)

app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()

XENERE—N IR ENZBLENRER, ERLIEER LELZH N EERFIEERE

gHr\t:ﬂ @

EEEETTEE | | SNEEEEET |

E177: BBERE, XAFBEHERERSMTS.
BERSR

%Timﬂﬂ—,\ R, ERTLABLAT RS E R mousemoveEvent , LA IRERE MRABELSH. X
BidfFR random.gauss &R ERIEMIEREN—RIIESDHRRIENIR, ARRAIER

drawPoint 48&IXLE,

Listing 148. bitmap/spraypaint.py

import random
import sys

from PyQt6.QtCore import QSize, Qt
from PyQt6.QtGui import QColor, QPainter, QPen, QPixmap
from PyQt6.Qtwidgets import (

QAppTlication,

QHBoxLayout,

QLabel,

QMainwindow,

QPushButton,


af://n3864

QVvBoxLayout,
Qwidget,
)
SPRAY_PARTICLES = 100
SPRAY_DIAMETER = 10

class Canvas(QLabel):
def __init__(self):
super().__init_QO
self._pixmap = QPixmap(600, 300)
self._pixmap.fill1(Qt.GlobalColor.white)
self.setPixmap(self._pixmap)

self.pen_color = QColor("#000000")

def set_pen_color(self, c):
self.pen_color = QColor(c)

def mouseMoveEvent(self, e):
pos = e.position()
painter = QPainter(self._pixmap)
p = painter.pen()
p.setwidth(1)
p.setColor(self.pen_color)
painter.setPen(p)

for n in range(SPRAY_PARTICLES):
x0 = random.gauss(0, SPRAY_DIAMETER)
yo random.gauss (0, SPRAY_DIAMETER)
painter.drawPoint(pos.x() + xo, pos.y() + yo)

self.setPixmap(self._pixmap)

MFEERE, HNLHBERL—RIMNE, FEATKINSRESRIARREH TR,

FAESHTREBE X, SPRAY_PARTICLES #[1 SPRAY_DIAMETER TE, HESAMHUIREEERER, TEER
T ERU MR ENEETH:

import random

SPRAY_PARTICLES = 100
SPRAY_DIAMETER = 10
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E178: iBFREEINZE

NEREIEE—TEC, AILENMI— M MU AR AR, BERn—1 5
NIEHRTE N ER/BHRRVER.

@,

EIREN—MER Python F1 Qt RERITEINRECEIN FBER, BARFEAIE GitHub £"Minute
apps"GESRY Piecasso,

BEANE, BAZEEXT qPainter INEEE T —MNAEIMIT#E. W EFMAR, ZRXAREREEMELT
FOER., WMREBA—LSTHE, ATLBEEREER paintQ FiE, 1ZHEEK— qQrPainter 3L, LA
AFEHEES ERHTET. BEXBEZFEIERGIATLE (paintQ FER, DGaH—SEANE
TENXIEE,

22. SEEEENEMN

FEE—E, HINEBT qrPainter , FEI T —LEANELEIRE, ERILUERXLRIERE
Qpainter FME (BI40 Qpixmap ) L&HIR. £, FEFANE. (£ QrPainter fERE LLHIERANT
FESLAR B2 Qt FEFEEEHAHINERM. EEELTHRWNAER qrainter , EANEINTLHIECHE
BT EAEF, HIVS=HESHLEFFREIANR, WE— N LRNEE IS . EAEF,
BAITBERIESALERFRNR, WE— SN EE B ——— o BE X RIEREIEFIY
PowerBar {Y3&.



https://github.com/learnpyqt/15-minute-apps/tree/master/paint
af://n3881

E179: PowerBar N3

ZEMLR ER— N ESEHFIEE M EMNREER, EAFAEANERN Qt qpial BHRLHIK
£, MERZRVBEIIBCEEH. A, B IESLESEI— N+ | 1z AT
NHERBERRFRY, MR JBEASH. RS HEHRTERR eabstractslider O, Fik
7 —EAFEREFRFERINEE.

BRI, BREEEEE CHNEE R ——RIC B IRAERMGINES, KREMANBS
HlE.



Fia

FANBAIZRIFEZIN, S6RHRENATHENEY, HABEE >1 MR M. RENEHT
DAGEftE—HEER, REREE LIRESEREESET.

LU 2HA1] PowerBar EH4HHYRER——3RA G MIXME BRERTHAZR A I IR B E .

Listing 149. custom-widgets/stub.py

import sys

from PyQt6 import QtCore, QtGui, Qtwidgets
from PyQt6.QtCore import Qt

class _Bar(Qtwidgets.qQwidget):
pass

class PowerBar(Qtwidgets.Qwidget):
T B IR Mk & E e X Qe #4F.
BN E A HE E Szl p 4t

man

def __init__(self, parent=None, steps=5):
super().__init__(parent)

Jayout = Qtwidgets.QvBoxLayout()
self._bar = _Bar()
Tayout.addwidget(self._bar)

self._dial = Qtwidgets.qQbial()
Tayout.addwidget(self._dial)

self.setLayout(Tayout)
app = Qtwidgets.QApplication(sys.argv)
volume = PowerBar()

volume.show()
app.exec()

XRBEN T HANNEE X BIRFE _Bar i]‘%f‘kqﬂZEM——l_EAEEEEESZE’\J Qwidget F3K,

PowerBar & (REMEMY) S5 TIX—mR, {# QueoxLayout SRER] qpial —EEREA ],
9,
-

BAITLHCEE qQuainwindow , FAEEIRE IR EAUREERRE—MEAIE . HIINWBEENX
PowerBar IFHIEERA—IMNEENEO.


af://n3888

ERILBERIE TR EE R RNEITER. WEETE, BANZSEBEINTRE:

E180: PowerBar jiEtH.

ARKEARTALR, SERIIKSE EBWTHEESTA——XEHHNN (BRIATA) _sar
=4S BRY.

paintEvent

paintevent QEFERRZ PyQte FRIEIEMAHIAIZLD, EHIISREEINsELEEET
paintevent fRRY, ZEHHEHERGIELIAHIES. paintevent BILIHLATEEMA:

e AT repaint() 8% update()

o RN, IECES

o BHEREERN
— (BB ZEtREABRSEXMER. EENE, 2 paintevent HFANARS, BAURHEEEET
L.

REHREER (MERNVEG—)  BERFEREHTZURERAHEN AR, B3
TESRIEM, XMUTENERIFRR, MTXEER, painttvent BEFEEMIMFEXE. i)
B RmESRIRAIPERLTTE.

Wi, HIBE—HEEERNSE, B—PRSERB M. X, BMAILERIRAHIRTE
RIXEL T . IBREMGLATURSIRINE] _Bar 35,

Listing 150. custom-widgets/powerbar_1.py


af://n3902
https://doc.qt.io/qt-5/qwidget.html#repaint
https://doc.qt.io/qt-5/qwidget.html#update

def paintEvent(self, e):
painter = QtGui.QPainter(self)
brush = QtGui.QBrush()
brush.setColor(QtGui.QColor("black™))
brush.setStyle(Qt.BrushStyle.SolidPattern)
rect = QtcCore.QRect(
0,
0,
painter.device() .width(),
painter.device() .height(),
)
painter.fillRect(rect, brush)

[
EAL
I7E, HATFTIUEE _sar B4, TNREEMEAA). MRENEOMR, BRXaBRfm MY

BERARLNEN T AZE, XEHIMEEINR, (B eoial BEEY REUMZINES, BHTHIIY
AR E ST ENZE A,


af://n3916




[E181: PowerBar {HEFHEHrES|E)

HATRTLAXS _Bar B4R setsizepolicy , LARRRERTIEENY B, BIZ(FEA
QsizePolicy.MinimumExpanding , ¥2HAY sizenint BHEBIER/IME, BHERTREY B,

Listing 151. custom-widgets/powerbar_2.py

class _Bar(Qtwidgets.qQwidget):
def __init__(self):
super().__init_QO

self.setSizePolicy(
Qtwidgets.QSizePolicy.Policy.MinimumExpanding,
Qtwidgets.QSizePolicy.Policy.MinimumExpanding,

def sizeHint(self):
return QtCore.QSize(40, 120)

def paintEvent(self, e):
painter = QtGui.QPainter(self)
brush = QtGui.QBrush()
brush.setColor(QtGui.QColor("black"))
brush.setStyle(Qt.BrushStyle.SolidPattern)
rect = Qtcore.QRect(
0,
0,
painter.device() .width(),
painter.device() .height(),

)
painter.fillRect(rect, brush)

B8R apial FHRIX/NERERLEREE, ERNNSTENETLY REIERREIRZTE T,



E182: PowerBar FUBERIZRE S QSizePolicy.MinimumExpanding,



EfUehkfE, FlIERTLAMREEE aH75i%, IR (BriAER) 26 PowerBar ITESR,

EHER

WE, BIWEHCERSEFNBEE, FTR, BIWER orainter BHHOIERM ELIRASI—

AFREHERTEZ A, BIFEMT LK, LSBEREIITLUERZERZETEHER. BELUT
RREFINE) _Bar.paintEvent HA:

Listing 152. custom-widgets/powerbar_3.py

def paintEvent(self, e):
painter = QtGui.QPainter(self)

brush = QtGui.QBrush()
brush.setColor(QtGui.QColor("black"))
brush.setStyle(Qt.BrushStyle.SolidPattern)
rect = Qtcore.QRect(
0,
OF
painter.device() .width(),
painter.device() .height(),
)
painter.fillRect(rect, brush)

# RICHATIRA

dial = self.parent()._dial

vmin, vmax = dial.minimum(), dial.maximum()
value = dial.value()

pen = painter.pen()
pen.setColor(QtGui.qQColor("red™))
painter.setPen(pen)

font = painter.font()
font.setFamily("Times")
font.setPointSize(18)
painter.setFont(font)

painter.drawText(
25, 25, "{}-->{}<--{}".format(vmin, value, vmax)

)

painter.end()

XSGz HEAFHIERER, REHFER .parentQ HEFENIPORXA PowerBar 24, FHET _dial
518 qpial . FERREFAITLEKELFIEURASTFNRIMEIIRAE. &E, BIMERLEESLHIX L
B, #EZEERD—E.


af://n3929

9,

BIEXEEEaE. SIVEIRAELNIERS eoial , BRNBILIESEF#EXEE, FE
R B/ RAHRERNSSRIRIFRL,

BITXMER, ®aied, AR HAaligkE. REFHNIERENT paintevent {IEER, B
IE AR, BAFHREMAENSGH.

9,

ERLABISREEEOANEGRE, —BSXEE, BNZaERXALN. RI5Y, ERFFRRE
REE—— " RERARNAERFA/NITEERE!

BN, RIMNEEE Bar 345 dial ERYESEY, LANNEEIFRLHBES. BRI
85/ qpial.valuechanged [FERMEIX—m, BES— 1 EEXERZED, %5 EER
.refreshQ , \MARTEES.

BT AERINE _ear fafeh

Listing 153. custom-widgets/powerbar_4.py

def _trigger_refresh(self):
self.update()

SFHRELUATARSRINEIRP PowerBar FAHRY __init__ RA,
Listing 154. custom-widgets/powerbar_4.py
self._dial = Qtwidgets.qQbial()

self._dial.valueChanged.connect(self._bar._trigger_refresh)
Tayout.addwidget(self._dial)

REIEEINETAR, BB BTREBEH, ISt (BRrREHED) =
BHER A AT R,



B183: PowerBar UNAF R BRYaHE

RS

MEBABELI T BRFIEHNHEREHRIZERE, BTSSRI STrRIRZRr. XE0H
MER—E, FE-LHFHERBEFAME, BRIIe—LSHE, IEARBEREPRIRE,

TEIZERTHRNBR—FR N ME, NEHOSHER, ZEEEZHE.
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ITEERFINAE

B HIENSERSRIERAE——URERE ial BENSIMENEAEZENNE. BAELEN
THIFERE TXEER.

dial = self.parent()._dial
vmin, vmax = dial.minimum(), dial.maximum()
value = dial.value()

NEMERLT vmin A0 vmax B9RE), MIFIREBLE—FAE. (WMRSHBINME, WLF2D) . 0
SREN vmax , WBAMFBRLEHIAHIE.

BLINX—m, FAIEEE value FIRA0E ZBHIEME, HF 0 = vmin, 1 = vmax, FEIHTMN
BEFEE vmin, LUEATEE value BSEREAREANEFIE——BIM vmin.vmax JEEESS 0..(vmax-
vmin) ., BUHERRLA vmax-vmin  (FTEIRKE) BIRJEEI—MNF0F011 ZBAYEUE.

RE, BIXME (FXXFRA pc) FTLAEK, BIEEEI—MNTF 0#0 5 ZEAEE——BRIFEELFIRTS
REGE.

pc = (value - vmin) / (vmax - vmin)
n_steps_to_draw = int(pc * 5)

HANSEROENBHNGHIER N (A TEE) UEBRHTEBOAE.
BEESIAHEERER drawText JTAUSHIXMNLE,

Listing 155. custom-widgets/powerbar_5.py

def paintEvent(self, e):
painter = QtGui.QPainter(self)

brush = QtGui.QBrush()
brush.setColor(QtGui.QColor("black"))
brush.setStyle(Qt.BrushStyle.SolidPattern)
rect = QtcCore.QRect(

0,

0,

painter.device() .width(),

painter.device() .height(),

)
painter.fillRect(rect, brush)

# RICHATIRA

dial = self.parent()._dial

vmin, vmax = dial.minimum(), dial.maximum()
value = dial.value()

pen = painter.pen()
pen.setColor(QtGui.qQColor("red™"))
painter.setPen(pen)

font = painter.font()
font.setFamily("Times")
font.setPointSize(18)
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painter.setFont(font)

pc = (value - vmin) / (vmax - vmin)

n_steps_to_draw = int(pc * 5)

painter.drawText (25, 25, "{}".format(n_steps_to_draw))
painter.end()

LISEEENEdRT, IUEBEERI— N T oS 2B,
LSHltER

BTk, HIBEBXNEF 0.5 BRAEM LAHIRIFIAE. &5, MR drawtext | FAFIESE
RE, BEARIIFABREXL,

AT RS, FIFERMEEARAIAN, BIHEERIRN, BAIRSELGHMI—EER, LEERS
BREARAGOGEHE.

@,

QPainter FHUFFENIER[IINGE.

Listing 156. custom-widgets/powerbar_6.py

padding = 5

# 8 SERAA AR

d_height = painter.device().height() - (padding * 2)
d_width = painter.device().width() - (padding * 2)

RIS ENEE, AENEMEPRE 2 * padding —IXBE 25, RARINBERNER (LA
Rk LETF) s TiER. XEMEETREANBYEARX, D5FMEE d_height 1 d_width &,
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d_width

E185: hRMBRIEFERDY

HAIFER d_height DHSFD, BOXNN—MR——FATTLUET d_height / 5 FHEXNE
E. Loh, BTFRMNFEERZEEGER, HIFEHTEXNMNERKPESORIER (TRERFIESES,
Lim+) SR, BZELRATR,

Listing 157. custom-widgets/powerbar_6.py

step_size = d_height / 5
bar_height = step_size * 0.6



XL EERVLHER EARAENSEMEE. Bt FAMEA range BREM 0 FFEIHE, ERIEEUR
1, REABNHREFE— fillrect Xig,

Listing 158. custom-widgets/powerbar_6.py

brush.setColor(QtGui.QColor("red"))

for n in range(n_steps_to_draw) :

ypos = (1 + n) * step_size

rect = Qtcore.QrRect(
padding,
padding + d_height - int(ypos),
d_width,
int(bar_height),

)

painter.fillRect(rect, brush)
ERIMETER IR AERNS, EREI1TE—DImXLSE,
FATFAHIEFEIR fillrRect HENA— QrRect XWE, FHANIMOREEMENLM x AFR, TREP y 4

tr. BENBE.

BEEEMEMEEREER, RIZAERTEHFHEE d_width A, 2 x BEFEREEEEN
padding BYE (5px) .

HANTER=HTSE bar_height 3 step_size 9 0.6 &,

X{HEES%0 d_height - ((1 + n) * step_size) MEELFHIAVEFAINER Y NE. XEELHIFHR
A ME—2T R EL,

@,

ISiCE, Qrainter HRRYy MIRMIRERFHA, FRETEM, XERERE d_height LLRFIEIIMN
T EHRISERER.

9,

BAERIESPEH— IR, FAILMM d_height-step_size FFIRLEHI, BIM _ELHI— PR
ZEE T,
AERAIIKITESSP, BIMOREHGHR, NESSFHFRFR_ ST, B, HEINE—NARUANE
£ d_height-step_size &, MBNGHRMERE d_height-(step_size*2) &b, FAIAIEIAM 0 FF
samE B, EEATTLAERLUL T A SEIX —5:



ypos = (1 + n) * step_size
y = d_height - ypos

XIBERIATHRE.

@,

ETEF, BRNESSITEEEL, AE— M EENECHRATITETER step_size FE, XHE
AJLABRIEFEAEFRATRISERRER.

@ @

E186: EEIEIETOAINEINXE (EiD)

BULARBEEE—R, MSBRLUTRE, SIEBEM— TSR ITIFRERRG. Lk
EfEENiREE, S LT,

Listing 159. custom-widgets/powerbar_6b.py

import sys



from PyQt6 import QtCore, QtGui, Qtwidgets
from PyQt6.QtCore import Qt

class _Bar(Qtwidgets.qQwidget):

def

def

def

__init__(self):

super().__init_QO

self.setSizePolicy(
Qtwidgets.QSizePolicy.Policy.MinimumExpanding,
Qtwidgets.QSizePolicy.Policy.MinimumExpanding,

sizeHint(self):
return QtCore.QSize(40, 120)

paintEvent(self, e):
painter = QtGui.QPainter(self)

brush = QtGui.QBrush()
brush.setColor(QtGui.QColor("black™))
brush.setstyle(Qt.Brushstyle.SolidPattern)
rect = QtCore.QRect(
0,
0,
painter.device() .width(Q),
painter.device() .height(Q),
)
painter.fillRect(rect, brush)

# RECHHTIRAS .

dial = self.parent()._dial

vmin, vmax = dial.minimum(), dial.maximum()
value = dial.value()

pc = (value - vmin) / (vmax - vmin)
n_steps_to_draw = int(pc * 5)

padding = 5

# o SCIRATAEA
d_height = painter.device().height() - (padding *
d_width = painter.device().width() - (padding * 2)

step_size = d_height / 5
bar_height = step_size * 0.6

brush.setColor(QtGui.QColor("red"))

for n in range(n_steps_to_draw):
ypos = (1 + n) * step_size
rect = QtcCore.QRect(
padding,
padding + d_height - int(ypos),
d_width,
int(bar_height),

2)



)
painter.fillRect(rect, brush)
painter.end()

def _trigger_refresh(self):
self.update()
class PowerBar(Qtwidgets.Qwidget):
HiE X Qt ##4F, HTE/RHJEZMPE .
VAN A E E L A

def __init__(self, parent=None, steps=5):
super().__init__(parent)

layout = Qtwidgets.QvBoxLayout()
self._bar = _Bar(Q)
Tlayout.addwidget(self._bar)

self._dial = Qtwidgets.qQDial()
self._dial.valuechanged.connect(self._bar._trigger_refresh)
Tayout.addwidget(self._dial)

self.setLayout(Tlayout)

app = Qtwidgets.QApplication(sys.argv)
volume = PowerBar()

volume.show()

app.exec()



E187: Efthv&eIhBEPowerBar

XELALSeATEY, BR(ITLUEH—F, REESEENIAN, MI—LRPARssdE, F3uH
SEAREHECEERR AP,

BHENXF

e, BNEEREE T —MEdieHEFRIBERSR. EECEEM, RFRMH—LEIERE SR
A9TA, LMEEEIRE. A0, BISHRII—LE5ERRETBENNSRE. HE. ER
[BiE, B%, HRNFRE—IEENEIRSE.

AV RHERCRITTREE—

IR ik

FH B ERBREDNR?

Eita B FHHBEAERE
BRE LEEMRRIEE (RUARR)
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FEE/FANDH

B

iR
EHHASEENZE, ERNERESZIE

S

OEBRIELH] (0..1)  (HRERDHEMPEZIARIIAENR)

s

HATLUSX LB _bar MR E, FE paintevent JSiETERENIRERETA.

_Bar.__init__ CEH, IEZVRSE, BHEERMERNSEE (FARE) sSFXFENSE (A
Qcolor FUZR. +7NHBIESHER) . MMREHET, MEFRFEBHRRKLLE. RRHRESIZE,
FFENHEERERESRIKERE. BAAMES self._bar_solid_colors . MREHEZF, TG
FBWIRE LR, NREHEEIFR, FIEAEBRERGIIRIKERE.
self._bar_solid_percent. self._background_color. self._padding HIZNABEHLEEIZE.

Listing 160. custom-widgets/powerbar_7.py

class _Bar(Qtwidgets.qQwidget):
def _init__(self, steps):
super().__init_Q

self.setSizePolicy(

Qtwidgets.QSizePolicy.Policy.MinimumExpanding,

Qtwidgets.QSizePolicy.Policy.MinimumExpanding,

if isinstance(steps, list):
# BiR,
self.n_steps = len(steps)

self.steps = steps

elif isinstance(steps, int):
LA O NN RS AR
self.n_steps = steps
self.steps = ["red"] * steps

else:

raise TypeError("steps must be a list or int")

self._bar_solid_percent = 0.8
self._background_color = QtGui.QColor("black™)
self._padding = 4 # LZFEEAnGERKMEE.

B, FAIEFT PowerBar.__init__ LUES steps 8%, HEEEETE.

Listing 161. custom-widgets/powerbar._7.py

class PowerBar(Qtwidgets.qQwidget):

mun

HEX Qt #fF, HTEREIREMLE.
BORE G E € X At

man

def __init__(self, parent=None, steps=5):
super().__init__(parent)

Tayout

self._bar

Qtwidgets.QvBoxLayout()

_Bar(steps)



Tayout.addwidget(self._bar)

self._dial = Qtwidgets.qQDial()
self._dial.valueCchanged.connect(self._bar._trigger_refresh)
Tlayout.addwidget(self._dial)

self.setLayout(Tayout)

RN CRERIFSECKER paintevent J5ik. (EBUERMIBIITATR.

Listing 162. custom-widgets/powerbar_7.py

def paintEvent(self, e):
painter = QtGui.QPainter(self)

brush = QtGui.QBrush()
brush.setColor(self._background_color)
brush.setStyle(Qt.BrushStyle.SolidPattern)
rect = Qtcore.QRect(

0,

0,

painter.device() .width(),

painter.device() .height(),

)
painter.fillRect(rect, brush)

# RICHATIRA .

dial = self.parent()._dial

vmin, vmax = dial.minimum(), dial.maximum()
value = dial.value()

# 8 SCERATTI 1 A7
d_height = painter.device().height() - (self._padding * 2)
d_width = painter.device().width() - (self._padding * 2)

# %%
step_size = d_height / self.n_steps
bar_height = step_size * self._bar_solid_percent

# R N R E TSy Rl A
pc = (value - vmin) / (vmax - vmin)
n_steps_to_draw = int(pc * self.n_steps)

for n in range(n_steps_to_draw):
brush.setColor(QtGui.QColor(self.steps[n]))
ypos = (1 + n) * step_size
rect = QtCore.QRect(
self._padding,
self._padding + d_height - int(ypos),
d_width,
int(bar_height),
)

painter.fillRect(rect, brush)



painter.end()

WMEERILI=AA powersar Y _init__ JSEENARBRNE, HIUIEIIFEEIREERGSIR. LITRE

—L7R M1

@,

— BRI NESIE R B KIRZE BokehEE,

PowerBar (10)

PowerBar(3)

PowerBar(["#5e4fa2", "#3288bd", "#66c2a5", "#abdda4", "#e6f598",
"#ffffbf", "#feeO8b", "#fdaebl", "#f46d43", "#d53e4f", "#9e0142"])

PowerBar(["#a63603", "#e6550d", "#fd8d3c", "#fdaebb", "#fdd0a2",
"#feedde"])

[E]188: —LEPowerBar~ffl

e LB SR (ffldl: self._bar_solid_percent) EEEIERIZE, BIEHEINAERE
EXESHSEHE.

HATEME Qt i, (ERTEIETNaMRIENXEINBTEGE, LIS apial SERIEMITIERSS
—H.

Listing 163. custom-widgets/powerbar_8.py

def setColor(self, color):
self._bar.steps = [color] * self._bar.n_steps
self._bar.update()

def setColors(self, colors):


https://github.com/bokeh/bokeh/blob/master/bokeh/palettes.py

self._bar.n_steps = len(colors)
self._bar.steps = colors
self._bar.update()

def setBarpPadding(self, i):
self._bar._padding = int(i)
self._bar.update()

def setBarsSolidPercent(self, f):
self._bar._bar_solid_percent = float(f)
self._bar.update()

def setBackgroundColor(self, color):
self._bar._background_color = QtGui.QColor(color)
self._bar.update()

ASMERT, RIJEPEET _bar WHR ELAIFAETE, AEREA _bar.update) FRft&IEHEE
L. ZHEIFEHEENAR—EE, SEHMEESIER——KERNEYIRB BT EXEFERE

=
=CRY

BRNRBAEIUIRESRE, BT RABIIFRAIRESR. FIEILIEIHE 0!
IR, ER2SGERETR. SLOFPENRBER.

bar = PowerBar(["#49006a", "#7a0177", "#ae0l7e", "#dd3497", "#f768al",
"#fa9fb5", "#fcc5c0", "#fdeOdd", "#fff7f3"])

bar.setBarpPadding(2)

bar.setBarsolidPercent(0.9)

bar.setBackgroundcolor('gray')

ERXLIRE, BISKEUTESR.



E189: BEdEPowerBar

#00 QAbstractSlider &[0
HAIRINT BT EEBRERITANGE. BRNBaILENEEHEERNE Qpial ik, fligEs/
B, EXEFHZK. BIITLGNBEFAMBXERINEERSE, BRIMSTEIEEEL.

# BRAIERIRE], AT EIOZ AN XFEM L.
def setNotchesvisible(self, b):
return self._dial.setNotchesvisible(b)

B, BATTLAEINBE M ERIn— N\ IERER, LABEEL apial LR EAYGE (BEM) | iR
ENAERFETRNIES. X, RIIMTLEIBECHGE, RER{ARILAREIRE
QAbstractslider BUFFELES.

BRI TR, BYBEEXH __getattr__ F5iESCHA,

Listing 164. custom-widgets/powerbar_8.py


af://n4071

def __getattr__(self, name):
if name in self.__dict__:
return self[name]

try:
return getattr(self._dial, name)
except AttributeError:
raise AttributeError(
"'{}' object has no attribute '{}'".format(
self.__class__.__name__, name

)

HEEY (875%) BF——Fa0, ZFK(1EA powerBar.setNotchesvisible(true) B, Python £/
EZBER __getattr__ MHBINISSAEUEM. ZAIEEFEIXIRTFH self.__dict__ TSRLR(E.
HIIEB=IGE, LIRHREN M IEZIE,

MTE, HFAIVEE powerBar.setNotchesvisible(true) BY, X/MMEREFELEEYINS (—
powerBar 3Lffl) 2ETF/E .setNotchesvisible ik, MIRFE, WEHRE. IRAFE, ©=2REA
self._dial Y getattr() 73i&, MABREIEIPEKEINS. XEFKIGEENEEN Powersar
BHpA epial BRTERAE. XEE, EITMAILMNBEENXE Powersar Z415d) Qpial RIFTEAIL
g

SN qoial HIRBIXEME, H5I& AttributeError, BAMGHRERIZIEIR, FMFIMNBERENXEHF
BIRS|IRizER, ERzBRET M.

@,

XERTHUELEGE BEES. Bit, 7 qpial 55 (40 .valuechanged ) tEEJA,

HFIXLENR, BABETLIEW paintevent AL, BEIEM .parent) REVHEMRE, MARE
g .parent()._dial ., XASKZAHATTH, ETLUFCIBENSIE.

Listing 165. custom-widgets/powerbar_8.py

def paintEvent(self, e):
painter = QtGui.QPainter(self)

brush = QtGui.QBrush()
brush.setColor(self._background_color)
brush.setStyle(Qt.Brushstyle.SolidPattern)
rect = Qtcore.QRect(
0,
0,
painter.device() .width(),
painter.device() .height(),
)
painter.fillRect(rect, brush)



# RICHATIRA .

parent = self.parent()

vmin, vmax = parent.minimum(), parent.maximum()
value = parent.value()

# 8 SCRAAE AR
d_height = painter.device().height() - (self._padding *

d_width = painter.device().width() - (self._padding * 2)

# 2l
step_size = d_height / self.n_steps
bar_height = step_size * self._bar_solid_percent

# RRBE I N E T y R R
pc = (value - vmin) / (vmax - vmin)
n_steps_to_draw = int(pc * self.n_steps)

for n in range(n_steps_to_draw):
brush.setColor(QtGui.QColor(self.steps[n]))
ypos = (1 + n) * step_size
rect = QtCore.QRect(
self._padding,
self._padding + d_height - int(ypos),
d_width,
int(bar_height),
)
painter.fillRect(rect, brush)

painter.end()

M REREE

Bal, SeILUBIS iR IREREH powerBar {WFREHXHFIE. (BUNREEAEET
NE, &L TMERBEIRCEEINZE, IBMEF . A, BHATTLAEFHIEAIR
QPR ERFREEL,

Listing 166. custom-widgets/powerbar_9.py

class _Bar(Qtwidgets.qQwidget):

clickedvalue = QtCore.pyqtSignal(int)

def _calculate_clicked_value(self, e):
parent = self.parent()
vmin, vmax = parent.minimum(), parent.maximum()
d_height = self.size().height() + (self._padding * 2)
step_size = d_height / self.n_steps
click_y = e.y() - self._padding - step_size / 2

= (d_height - click_y) / d_height
value = int(vmin + pc * (vmax - vmin))
self.clickedvalue.emit(value)

def mouseMoveEvent(self, e):
self._calculate_clicked_value(e)

2)

I REFEIRS LRYREAD

_Bar 4, {FHEEERE
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def mousePressevent(self, e):
self._calculate_clicked_value(e)

7£ PowerBar =489 __init__ $Rep, FAITLUERER Bar.clickedvalue 55, FBERXE
self._dial.setvalue , LAURBZIELE FHIZREIE,

# IRIAER 10 s 5 o S e
self._bar.clickedvalue.connect(self._dial.setvalue)

PUEE TR, CRPNERRER SRS, BEEH, REbaRSiEE.
=N

LATEHAI89 PowerBar itEFIEHEREZNIE, /9 powersar

Listing 167. custom-widgets/powerbar.py

from PyQt6 import QtCore, QtGui, Qtwidgets
from PyQt6.QtCore import Qt

class _Bar(Qtwidgets.qQwidget):
clickedvalue = QtCore.pyqgtSignal(int)

def _init__(self, steps):
super().__init_Q

self.setSizePolicy(
Qtwidgets.QSizePolicy.Policy.MinimumExpanding,
Qtwidgets.QSizePolicy.Policy.MinimumExpanding,

if isinstance(steps, list):
# PitasER.
self.n_steps = len(steps)
self.steps = steps

elif isinstance(steps, int):
# R EAAL BOABIE L.
self.n_steps = steps
self.steps = ["red"] * steps

else:
raise TypeError('"steps must be a list or int")

self._bar_solid_percent = 0.8
self._background_color = QtGui.QColor("black™)
self._padding = 4 # HZ BN R .

def paintEvent(self, e):
painter = QtGui.QPainter(self)

brush = QtGui.QBrush()
brush.setColor(self._background_color)
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brush.setStyle(Qt.Brushstyle.SolidPattern)
rect = QtCore.QRect(
0,
0,
painter.device() .width(Q),
painter.device() .height(),
)
painter.fillRect(rect, brush)

# RECHATIRA .

parent = self.parent()

vmin, vmax = parent.minimum(), parent.maximum()
value = parent.value()

# 8 AT A
d_height = painter.device().height() - (self._padding * 2)
d_width = painter.device().width() - (self._padding * 2)

# L.
step_size = d_height / self.n_steps
bar_height = step_size * self._bar_solid_percent

# FRYE VR T Sy S A
pc = (value - vmin) / (vmax - vmin)
n_steps_to_draw = int(pc * self.n_steps)
for n in range(n_steps_to_draw):
brush.setColor(QtGui.QColor(self.steps[n]))
ypos = (1 + n) * step_size
rect = QtCore.QRect(
self._padding,
self._padding + d_height - int(ypos),
d_width,
int(bar_height),
)

painter.fillRect(rect, brush)

painter.end()

def sizeHint(self):
return QtcCore.QSize(40, 120)

def _trigger_refresh(self):
self.update()

def _calculate_clicked_value(self, e):
parent = self.parent()
vmin, vmax = parent.minimum(), parent.maximum()
d_height = self.size().height() + (self._padding * 2)
step_size = d_height / self.n_steps
click_y = e.y() - self._padding - step_size / 2

pc = (d_height - click_y) / d_height
value = int(vmin + pc * (vmax - vmin))

self.clickedvalue.emit(value)

def mouseMoveEvent(self, e):



self._calculate_clicked_value(e)

def mousePressevent(self, e):
self._calculate_clicked_value(e)

class PowerBar(Qtwidgets.qQwidget):
HEX Qt #ff, HTEREFEAMEL.
BB G E Szl .
def __init__(self, parent=None, steps=5):
super().__init__(parent)

layout = Qtwidgets.QvBoxLayout()

self._bar = _Bar(steps)

Tlayout.addwidget(self._bar)

# Q7 QDpial IR GEBIAME.

# - BATDZSESRAE T U E T, DMEFITES.

self._dial = Qtwidgets.qQDial()
self._dial.setNotchesvisible(True)
self._dial.setwrapping(False)
self._dial.valuechanged.connect(self._bar._trigger_refresh)
# MR B S F A rp SRR 5t
self._bar.clickedvalue.connect(self._dial.setvalue)
Tlayout.addwidget(self._dial)

self.setLayout(layout)

def __getattr__(self, name):
if name in self.__dict__:
return self[name]

try:
return getattr(self._dial, name)
except AttributeError:
raise AttributeError(
"'{}' object has no attribute '{}'".format(

self.__class__.__name name

def setColor(self, color):
self._bar.steps = [color] * self._bar.n_steps
self._bar.update()

def setColors(self, colors):
self._bar.n_steps = len(colors)
self._bar.steps = colors
self._bar.update()

def setBarpPadding(self, i):
self._bar._padding = int(i)
self._bar.update()

def setBarsolidPercent(self, f):
self._bar._bar_solid_percent = float(f)



self._bar.update()

def setBackgroundcColor(self, color):
self._bar._background_color = QtGui.QColor(color)
self._bar.update()

EBSERR, WA ARSEIE oapplication B PowerBar ARSI ——E SEAFNEFER.
SR LUB SRR INEIE SIEAH, SAS{#F from powerbar import PowerBar §A, LMEEBC
R e EAE M, TERRENG PowerBar (NINEFNENEEOHEH.

Listing 168. custom-widgets/powerbar_demo.py

import sys

from PyQt6.Qtwidgets import (
QApplication,
QMainwindow,
QvBoxLayout,
Qwidget,

from powerbar import PowerBar

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

Tayout = QvBoxLayout()

powerbar = PowerBar(steps=10)
Tlayout.addwidget (powerbar)

container = Qwidget()
container.setLayout(layout)
self.setCentralwidget(container)

app = QApplication(sys.argv)
w = Mainwindow()

w.show()

app.exec()

BRIZEEB RIS XL Rz ARISIZB CNB IR, BT, B5R 23 PyQuizhE ——
x*‘ﬁ? SHIATR, AREBRTEECHIE.

23. £ Qt Designer R{EABEEXIZH

FELE—&E, HIMEET—IBEEXR powersar =4, ERAMEHITLUGKEIRERG—F, BES
NIRRT, BERESECNAREFRPMER. B2, MREFER Qt Designer ¥3i2 N FHIERFFA
FPREZEAD? SWaJLEBRERINEE X EHE?

EERE—RM!

EAEF, HIEZEENBUNETEEEIREHRNEEESH Qt Designer R RS, XMNIFEATRE
SBLEZ, BRERBLUITEERRIE, EHalLAE Designer eI BRSRESEREHIEENE
%,


https://www.pythonguis.com/widgets/
af://n4102

9,

ERTLAEFERAAEMELBE (6130 PyQtGraph 8% matplotlib) FINEE NIz,
B
EAEEETRNE, BIEE Qt Designer HINEFIEREENXE M. Designer ] BHIRMHENS
09, BRAMRBREN Python REBRAIIGEIZNAA.

Bk, EREHEENIIRFRRES, BFEEFNGAMFEMY, ASSF Designer, BREANARERFEZ
TR R B E MBI ST,

£ Qt Designer f, ELBEILAR. BILIENRSRZEZHERNSE, XESHBEBEIBEN
=4, 7£ Python NFBREFHINEFFFRER, PyQte EHE NI HHEHREMENIE,

7E Qe BRSNS T (promoting). PUERMHSIE HEENIM,
RSO PBEEXEN

B HE =, ERILAS Qt Designer FRERSAIEHERNECHIBEN M. ELMBENE Y
RS, EBRANB—PIER PyQte 4R TR, BMEZIHEEM quidget R, BIRLRHH
REEXEHSIM T IS FRATEHRNROAGIERE, EASHBER T, XRBRHRERRXEFN
—init_ FENE SRR, SERIRREE IS T IS F R HRIEUAYIERE. £
REHIBRT, XREBEWRERREEN _init_ TENE—SH8IER.

@,

MREENEHSIRTHER, BERFER U SXHHRE PyQte IMEIESEHSH.

BRANBENY, BT SRmERRN U BHRSARNXXES T GH. BE, IRE
BR, ALER— I XHEPEX SN EEXEH.

9,

LERREIR N T BREA SN ——UREHINBREF X ASNRFE Ul X4, iz Ul XGRS
RS NEHNERERFXG, MBS TEESTE.

EXHPEXBENEME, B IXHEMER, BREEXLERFKE Qt Designer HrffE izizt,


af://n4109
af://n4114

f£ Designer FREUZEFIHE 1244

BRSREFEEE M ERRRETETIME, AERINGAMAESG. XERBEENN, BE

BERXT, NRENEEMMWERES— Qt =, NERZEHEAGMAF. flal, NREET

qQLabel BT —PBEEMIEM, NIERA Label {EAAGMAT. XiF, ERATLAE Designer Fiialrasay
RN, MBEEXEHBEN =M.

Type Here
[~ g e S, - .B =g wenens e T
Same custom widgets here next to the PowerBar (laft].
A button
L} Lo -

BE190: FEAUIWE, ENE— N afzG

BREERT SRR EE R ———Qt RS B E s R E T{FRE—TThh
. BERBFEHTEL!

INEETE, ERLRIETHE . R EVRERE fis, GBS, AEIEE Promote to .,
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Filter
Object Class -
v MainWindow QMainWindow
v Il centralwidget  QWidget
v = verticalLayout = QVBoxlLayout
label Qlabel
pushButton  QPushButton
b widge* LA A s
m E;‘IL_.IE;':I; """ Change objectName...
statusbar Morph into ’
Change toolTip...
Change whatsThis...
Change styleSheet...
Size Constraints »
Layout Alignment ’
Promote to ...
Go to slot...
1 Send to Back
J; Bring to Front v
widget : QWidget ;{ - S
Property ¥ Copy Ctrl+C
| covject  lllon <V | —
objectName Select All Ctrl+A
awiger e o
enabled Lay out »
v geometry [(9, 9), 397 x 362]
X 9
Y 9
Width 397
Height 362
v sizePolicy [Preferred, Preferred, 0, 0]
Horizontal Pol... Preferred
Vertical Policy Preferred
Horizontal Str... 0
Vertical Stretch 0
> minimumSize 0x0
> maximumSize 16777215 x 16777215



%fgﬁ'%_ﬁ%%@e%&ﬂl# oL

0x0
FEXEIERER, & EJL)\IRJJH—/P‘T‘H’EF' K. WARB——BEIZHRT Python 355, 90 Powersar
—— LR B &I Python BN, B .py B4R,

Qt SRIERBBIENCIGR, BRFI h (CH+ FRERSSUHEER) .« Sk .h, BDfE
MHAIER.

WMERIENBE MR HRET PRI HFENRY, NHRHSTEER Python RERRNARINE, SEXNEM
SNBIE—H, BN, SRS ER ui/widgets/powerbar.py T, SARIIA
ui.widgets.powerbar {EASLI{4

@ Promoted Widgets - Qt Creator X

Promoted Classes

Name Header file Global include Usage

New Promoted Class

Base class name: QWidget W Add
Promoted class name: PowerBar
Reset
Header file: powerbar|
Global include D
Promote Close

E192: RINSERFk



IBERE A SRENXHE B, AE, ERLEIRERRIZIRPIEFREES, Fmd Promote” kSRR
;RN i N

@ Promoted Widgets - Qt Creator X

Promoted Classes

Name Header file Global include Usage
v QWidget
PowerBar powerbar [} Not used

New Promoted Class
Base class name: QWidget W Add
Promoted class name:

Reset
Header file:
Global include B

Promote ] Close

E193: EFRE RIS EN BRERs
BB, FRREHREE (4 powerBar)



Object Class
v MainWindow QMainWindow
v Il centralwidget = QWidget
v = verticallayout = QVBoxLayout

label Qlabel
pushButton = QPushButton
® widget PowerBar
menubar QMenuBar
statusbar QStatusBar

E194: 1£ Ul BB ERAE =4
R Ul 32, FHER pyuic TEETRE, SZaiR(FER.

pyuic6 mainwindow.ui -o Mainwindow.py

FIFFERRIN G, BRBERIBENH PowerBar KIERATIE setupui JoiEagizt, FHEXMH
JREBRINTY —DEISA.

class Ui_Mainwindow(object):
def setupUi(self, Mainwindow):
# etc...
self.widget = PowerBar(self.centralwidget)

# etc...

def retranslateuUi(self, Mainwindow) :
_translate = QtCore.QCoreApplication.translate
Mainwindow.setwindowTitle(_translate("Mainwindow",
"Mainwindow"))

self.Tlabel.setText(_translate("Mainwindow", "Some custom
widgets here next to the PowerBar

(left)."))

self.pushButton.setText(_translate("Mainwindow", "A button™))
from powerbar import PowerBar

BRI ER—HERRFEEN VI X, BAREREENEHSANBER, EARmEER Ul 3XtH
ELEE TiZEMRIER,

Listing 169. custom-widgets/promote_test.py

import random
import sys

from PyQt6.QtCore import Qt



from PyQt6.Qtwidgets import QApplication, QMainwindow

from Mainwindow import Ui_Mainwindow

class Mainwindow(QMainwindow, Ui_Mainwindow) :
def _init__(self):
super().__init_Q
self.setupui(self)
self.show()

app = QApplication(sys.argv)
w = Mainwindow()
app.exec()

BTN RERFR, BRENXEHEHRIEF B HIEERRNE.

2 | MainWindow =

A button

E195: N+ ERAY PowerBar BENX G

Some custom widgets here next to the PowerBar (left).



BEINEXRSEERTESNEXR. F—LNRKRENERFREUIEGERENSNED, LA
HEEME, BRHRESHR?

FB=REH

A LMERERRSARSEMES =S R INREHNARERS, ZidiExelE, BRFSIREG
HISEEMRAE Python SRR, FHEMEZRIEEAT. IATE—EERS=SEHEETS

@,

B S S RE TS R AR T S R |
PyQtGraph

7£ Qt Designer #, & plotwidget {E/9HEI BY2E8], 1§ pyqtgraph {E/93k (4. 5 qwidget {E
AEfEEH. PyQtGraph LEIFBEERRY Ul KIGhiR/EET(E,
BERAABEAB TEFH custom-widgets/pyqtgraph_demo.py X4, THEAIE(THIETNER.

B | MainWindow - (] 4

Sorme oustom widgets here nest to the PowerBar (laft).

A button

El196: IR0 T PyQtGraph REE4
Matplotlib

matplotlib FIEENIZH FigurecanvasQTAgg ABEEETE Qt Designer M, EOMIEREIAE
SRNFNERNFE S8, MERHHE— Figure X,

HATTLABEAMI—ME RAIEESSRBRIX NI, ZRENXIT,

Listing 170. custom-widgets/mpl.py


af://n4166
af://n4171
af://n4177

from matplotlib.backends.backend_gtagg import FigureCanvasQTAgg
from matplotlib.figure import Figure

class MplcCanvas(FigureCanvasQTAgg):
def _init__(self, parent=None, width=5, height=4, dpi=100):
fig = Figure(figsize=(width, height), dpi=dpi)
self.axes = fig.add_subplot(111)
super().__init__(fig)

BRI ARINEIE 7 mpl.py BUIRE, AAJSTE Qt Designer FifEM Mplcanvas {E/HEN IS
2, (£ mp1 k3. (R Qwidget {EAGEAHZEM

BERAABEABTEFH custom-widgets/matplotlib_demo.py X, T HERNEITHETMER.

B | MainwWindow — O *

La

0.8

0.6

Some custom widgets here nest to the PowerBar (laft).

0.4

0.2

0.0 T T T T

0.0 02 0.4 0.6 0.8 1.0
A button

E197: @i A I0AY matplotlib 354

(ERIXLRIAR, ERLIZAEETE PyQte N AR REMITAIBE M.

ABESEMST

EEAFPAEN, SBEEANIEZ—HERER. HER, ItAFEERNREEMIZERT
A9, RENREMEBEFREANEN. ERE LBMRREHHREAMOERASHIREHAENZ
&, BR, 2IZFHNESEE, XMTHEEHMEEIFERET.

FERFPREHSHATBREH TR, IWCRITHRISBIAEIREMERI TRN A TR, XL

RITTREREEMR. XEREEAEINREITR, SETIFEEREETYRIARE. 2RaFE
EfZ AR REES X EE T MR R R, ERaRKARFEERE T IWMERITTE.
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Dial number

ki
#lJarmes Cotton | Katie Webster z |
_|Albert Colling | Carey Bell 5|
_|Professor Longhs _[Junior Wells 8|
_|Koko Taylor _|Delbert MeClintal o |
_|Tinsley Ellis _|Comments Mie | Redial

3
G
g

RealPhone — IBM RealThings™ &5IF=RZ—

MAKETESRHE—MRIF6F. é’l?ﬂéﬂ]L’_i‘f%Hj‘ HNERERETERES. BBARTAE
SFRRTINEE? RAMRFRAUTIES, EaWEFEE. B, FRrUERH T

MTFHEN LTRSS, XMERRE TR, RECEEAFEETE TE——LMT?E%H' BB
B, BAEREIREHT. BUREIITA— &S, RNFSERS, CHaREER. eEiek
GBEREN. RE é_E_Iﬁﬁ BeEeksRaRER. J:?}LEM%EME’leiﬁ——LliﬂﬁﬁﬁﬁFXﬂJu
BYARIRER, ERPREREEEN.

Calculator Calculator

= Standard & = Standard

HEESEIEITESS (Windows 10)



ERRHEX—RE LRNERREITRE. XEETETHINEIERDO, FETENBR TRoFA
Bl RETHRE CNREFNZ AN, SHRFPSRELREAR!

o ESWEIRITE CHRENESESNEREANRITTE.
* IESWERERFAFRRAHITESIIANIMIMGRIT TSR,

HENT

THENANRZIGAIATE, AN EKEHEBT SV ERNTIE,
——Jef Raskin,, FAFSREIRITE _ERE

BISEA eapplication MR LR .execO) BEIRIFHHEIMES Python (UBHERIIZAEFIE T, &
TS MHERNERE (BERAEBRAESRE) RRRMESENRERAZENRFEENEE.

AANBERT, SHERRAREHTHRITHSEZEAETRPIET. Ehrt, XEREZER PyQte N
EFREABFHRTRIUS N, BOBEMNERARFEREESBIRE.

SNEREEAEHTRUR(FILIREER, FREBREGEFHNRRISERBFFRERR, PBLABFAESRE
FXMFENSR. B2, WREFERTRIRINEINES, FIIFTH/BARE. TH—LEIRRER
—LESRMNEG, B, MTERNRFER, NEEFUFREHA. BT ERNNEERAS
SEERRBE, BERRSANEERMHR—E macOS t, BEEEI"FCThER"; £ Windows
£ BEREINER . XEATEEENARRRE.

RS ERER—EBTIENBEFBERRELETEH. PyQte R T EMAYRE KR IX I LE,
24. ZIE5HIZE

LUTE—1MAT PyQte Ms/IVRPINEER, BRERIES EFNIRABEHTIES. ELUSILR
BERIFHMEI— NI4T, FREFRFHESINNME, HI90 concurrent.py .

Listing 171. bad_example_1.py

import sys
import time

from PyQt6.QtCore import QTimer
from PyQt6.Qtwidgets import (

QApplication,

QLabel,

QMainwindow,

QPushButton,

QVBoxLayout,

Qwidget,

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.counter = 0

Tayout = QvBoxLayout()


af://n4209
af://n4217

self.1 = QLabel("start")
b = QPushButton("DANGER!")
b.pressed.connect(self.oh_no)

Tlayout.addwidget(self.1)
Tlayout.addwidget(b)

w = Qwidget()
w.setLayout(Tlayout)
self.setCentralwidget(w)

self.show()

self.timer = QTimer()
self.timer.setInterval (1000)
self.timer.timeout.connect(self.recurring_timer)
self.timer.start()

def oh_no(self):
time.sleep(5)

def recurring_timer(self):
self.counter += 1
self.1.setText("Counter: %d" % self.counter)

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()

« BiTEIE! BHI—EN, HEPEs—NREil— 87, Z8FEER L.

| — X

Counter: 6

DANGER!

E198: ZEFRBIASIMEIN RREREIE R, RESMHEMIEIET.



XEH—MERNENRENN, SUMER—R, EULUSEMATIINEMHEMERSE——XE
BRI, ERANENAREFIEEIERIET. BE—Mra ekt! "M%, BiE~EE.

E199: R TZHE! !

B RINERIE MR SELLTE, MERNNAEFRRTERE, EWindowsREgH, &a]
BESBIBEOT ARG, RPESRML, MEMacOSEFT, EaIeSBRIEEI TR,

BNAEHARESER 20T QU B MHEMKIAE, TiFHE (FH) BOEH. EWEONRENS
WEERMFRRCRAREIECNNAER, (BRTXEEHERESAEPRIRERER
(time.sleep) ¥, NMAEFAEEZHIMMNIXLSEM, Ft, NAEFLERN, BIFRFEH
PRSI EEEL RS,

ERAE

R R A RE R ESERBRIPMIESE M, BT Qt SrEEa FHIRIER S, MiSHINBRER
BRRL, SeTLUBITEEA QApplication S¥AYEEE .processkvents() BREIERMATIIX—m., R
EEENKIETRIBRPIEMIB RN TRRD T

QApplication.processevents()

WMRBVEEEITHY time.sleep RBOBASNER, BATTLUEESPHEN .processEvents . 1§
MNACRBINT


af://n4232

def oh_no(self):
for n in range(5):
QApplication.processevents()
time.sleep(l)

W, BTN, BRORBSERI—HFEH1T. A, FEapplication.processEvents()
SEEREFERINRRIRS Qt, AR EEER—HRMEERASM. Qt ESERZEHHHEE
], ARREETERERAR,

XHLEN, ERJNREILEEERE.

BT, ANSEHRGEIERS QtEY, EBRIRKABEET. XEHRESNERITR IR e
BERAYAE, XAREREEEERIER.,

HR, EESHERZIMBESHSHENNARERFEEAR O T RN (a0, MkiEsss
%) . MNREEIIBERIT/MIRINPIAE, XATRERSEERENXRYTA., TEREER 7 XMER.

Listing 172. bad_example_2.py

import sys
import time

from PyQt6.QtCore import QTimer
from PyQt6.Qtwidgets import (

QApplication,

QLabel,

QMainwindow,

QPushButton,

QvBoxLayout,

Qwidget,

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.counter = 0

Tayout QVvBoxLayout()

self.1 = QLabel("start")
b = QPushButton("DANGER!")
b.pressed.connect(self.oh_no)

c = QPushButton("?")
c.pressed.connect(self.change_message)

Tayout.addwidget(self.1)
Tayout.addwidget(b)

Tlayout.addwidget(c)

w = Qwidget()
w.setLayout(Tlayout)



self.setCentralwidget(w)

self.show()

def change_message(self):
self.message = "OH NO"

def oh_no(self):
self.message = "Pressed"

for in range(100):

time.sleep(0.1)
self.1.setText(self.message)
QApplication.processevents()

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()

RSB TIXERARRE, BeBRTEEESZEIERE., BT DANGER"ZHBE BRI AEX
“Pressed”, IFUNTE oh_no EREAIANCLLFIENAY. A, WIREEoh_nofAEE TR N 7L, &
BEIHEBREDTNW., IRESEENBIRINERHITER,

XE—NMARARAE. A, NREENEEFPES NMHEETIOHE, SHEERER
QApplication.processevents () SR GET, BN BERITAHATESTUESSATTTN,

ZiESiHiE

MREGR—EEBE, BRGENAEFTRERENSE, SUEILEHEN EREMSEERENRA
FRUEE . BN DS THRMESERMEETE: SENHE,

SEAZHERNANTTE, BtEmEREREEENRRRY. HERFEEELIEZBIEEEIERS
IFEEE, KM, FELEEEATURSSERRFGERIER. A, Python BFES—MNTE,
RIZNEERRE—2RERSREMN (GIL) AIRRF——IXERERRN GIL #Y Python IS RBEER ML
PHAT. M, T PyQte s, XHIFEEER, ENABSRIEEBEE Python Z5h,

RIS (MURSSEMTAY Python SRFESE) . SOBIA TS GILABHOSTERE, (B
MR, RFFBOLUR RS SRR SN,

ATENEL, EBRERLERPENIEE. QPIHERES TIETHSINEMEFERE. E4AET,
BAVGERISEQIABRA FBRYIAIR, LUS TRHer R SRIRAZAZ BE .

25. (FR%TED

QUIBHT—MEREESAED, BTEEMERERIETES, ZZOME PyQte PEEITRIFAISEIL. %
EOESTN S —— qrunnable #1 QThreadrool . BIEEATEHEENITHMESHESE, mE
ENZEEEH TIREAZREAEH,

{£F Qrhreadprool AYFALET, ERILIAGKMBESAIHEAIITIER, BRTHBAMEIFIIGRESR
st NFEBMEMEFE.


af://n4245
af://n4250

{§H QRunnable

BEMBEN Qrunnable , EAILIARFEER Qrunnable 2, ARKBHEHRITHIRNBHERE runQ B
&, UTEREBEIBYIKAETE sTeep {F5SSLI QrRunnable B9, BLATRRSAINZ] Mainwindow
KENZAI.

Listing 173. concurrent/qrunnable_1.py

class worker(QrRunnable):

TAELAE

@pyqtslot()
def run(self):

AR SR B AR 7 i

print("Thread start")
time.sleep(5)
print("Thread complete")

ER—MNEEFHRITRIINEREL, RFEIE— worker BISEHI, REEEIERAF(IM QThreadpool
SCAIRNA],

HAVE _init_ RPEIE—NEIEBAISEAL.

Listing 174. concurrent/qrunnable_1.py

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO
self.threadpool = QThreadPool()
print(
"Multithreading with maximum %d threads"
% self.threadpool.maxThreadCount()

B, AUTREBER oh_no Fik, LABIEFHER

Listing 175. concurrent/qrunnable_1.py

def oh_no(self):
worker = worker()
self.threadpool.start(worker)

e, RERIEBE—TIEAERGE (KEBETRY) #IE, 7B Qrhreadrool MHGHEDIRFE!
B—NEEP, NRKERBIZAERGBRENNIFHE, SIMSHHINS, FERERIRFHR
7.

¥ BITEIB! BRI, WENFREFILSNRERIERERENERE, MASHIVMEER,
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B — b4

Counter: 10

DANGER!

E200: fEEAY qrunnable REINFAEER. REEFAFRESIEE TR/ TIHEMSSIEN
1

FrEEENeRH, DR TIFHERNEFImER.

Multithreading with maximum 12 threads
Thread start

Thread start

Thread start

Thread complete

Thread complete

Thread complete

WESRRERERNSRENA. BRZERIEIZAETENT, HEEAE] .maxThreadcount #REAY
HE. MRECEFAUHMENERTFEEBRRETRE, RERINITEERBHRABL, ERELEY
H.

FEIRFIh, FH{E qQThreadrool REIBEAEIREIZES., XN EEEARITEN LSBFRARE, B
RLINEEMERE. AT, B ReEEIEEEENEEN——DXMER T, ELAER
.setMaxThreadcount FEEHIREIE. ERFIENEE B,

{§f QThreadPool.start()

FEZRRIGI, FIIESOET— Qrunnable XI5, FEHEIEREL qrhreadrool LAHITHIIT. A
m, XFEEAIAAI, QtEd qrhreadrool.start() #RMET—MEENGIE, X ETLMERITIE
BRI Python BREFITTIE. Qt 2 NEEIEMER QrRunnable XI5, FEENTHEABSY,

ETFENRGAS, BATEII/EMIET do_some_work ik, FHEMT oh_no ik, BE(EREELIE
WY Cstart() ik,

Listing 176. concurrent/qthreadpool_start_1.py


af://n4274

def oh_no(self):
self.threadpool.start(self.do_some_work)

@pyqtslot()

def do_some_work(self):
print("Thread start")
time.sleep(5)
print("Thread complete")

def recurring_timer(self):

self.counter += 1
self.1.setText("Counter: %d" % self.counter)

B TREABHIITEAIE QThreadrool EENXAY do_some_work FiZ%.

SR LUBXF S NEEZ NMEE. Sl MR, BERRIRAFHAAXIES., EXENHETH
TEIZEI, AEEEIFEIEIE.

TS EBRES iR, XHUTEFEE. ERTHRES, BILINEES, FERE(IRAH
iR, BRFRNES —EHERE]——EBERLIBE self YRE5XEMITRE,

EFCRBLURIOLAT custom_signal , FHMEH work FiZLARBIEEFHEH self.counter TE,

Listing 177. concurrent/qthreadpool_start_2.py

class Mainwindow(QMainwindow) :
custom_signal = pyqtSignal()

def __init__(self):
super().__init_Q

# HIRATH H € UG TR B R 7
self.custom_signal.connect(self.signal_handler)
# etc.

def oh_no(self):
self.threadpool.start(self.do_some_work)

@pyqtslot()

def do_some_work(self):
print("Thread start")
# REEANBESIES
se1f.custom_s1gna1.emit()
for n in range(5):

time.sleep(1)

self.counter = self.counter - 10
print("Thread complete")



def signal_handler(self):
print("Ssignal received!")

def recurring_timer(self):
self.counter += 1
self.1l.setText("Counter: %d" % self.counter)

BITRE, Bk, BATIERFERS—EETIET (BRASTUTTEES) | BRAPARE
iR HEESFHEN self.counter TE,

BFRENB— AR RSN ET AR RE—=X S SBN ARERFIR.

9,

ERILMERESENERBRRE. flan, =8 str (GSIEEEIREN . setText J3i%,

BAXE—NHENNRE, BEEESANECHFENIEERTHSEEESREGIN, BES5E)
PHATEEMMCANES. ETHR, HIGEI—LESRITHE, £ Qrunnable FRRHARZAHE
A9,

3" QRunnable

NSRBI EENIIREBEHTRE, BULRESIISTRIUIERSHERET, ARXLHE
TAHETE Qrunnable AY self YIGA. XEEUEREERILAE run J5ERERLIE.

Listing 178. concurrent/qrunnable_2.py

class worker(QRunnable):
TAELFE
:param args: £ RILMSE
:param kwargs: f£ibg5iE TS FSHL
:code

def __init__(self, *args, **kwargs):
super().__init_QO
self.args = args
self.kwargs = kwargs


af://n4295

@pyqgtslot()
def run(self):

fFHfEIER self.args #IUHL runner %L

mn

print(self.args, self.kwargs)

def oh_no(self):
worker = worker("some", "arguments", keywords=2)
self.threadpool.start(worker)

@,

T EREUE Python B EXSR, BERLUS— P REUEELIEITRUNT. BERENAE
BISKSRE— 7151,

Z£f=E1/0

B, BEBMNETHNITEEHEPERRSHNEESIEEEA. XuURaiBFitEER. RENSE
FEHTHHE (FIaNHEESR) . QURHETE ﬂ]’fﬁﬂi””, FFEHITIHRE, FEREREZSM, 8
FNEEE TSR RSEFBERRER TZEEE. EEAFEAHE, REXWERS
.connect JEEAVERETERBIEMEISE.

THE—MEEM workersignals 3, BEE—YWRFIEE. EE.

BEMESREEEMN qobject JRERIRIREEN. BT Qrunnable FIFM Qobject R4,
WEANTEZEREEPENES. ER—TATREFESHIBENX bject BREBPAIERTS

%O

Listing 179. concurrent/qrunnable_3.py

class workersignals(Qobject):

JE SUEAT I TAELRFE T FH IS 5
BESHINERERAR AT
finished
T
error
Tstr R
result
“dict” ARBEEIR A BE
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finished = pyqtSignal()
error = pyqtSignal(str)
result = pyqtSignal(dict)

ERXMIFF, BANEXT 3TEENES:
1. ERES, IRBHERBES AR
2. {HRES, SR EREXE. REENSIVIRINERERRITE.
3. BRES, BUPVTREAREHINRIE

EHREAAREMAEXEES, B EERENTRPETEE. £ IEORES, HIIERX
S SREN— M ERAH E T EHERTRANEIR,

Listing 180. concurrent/qrunnable_3.py

import random
import sys
import time

from PyQt6.QtCore import (
Qobject,
QRunnable,
QThreadpPool,
QTimer,
pyqtSignal,
pyqtSlot,

)

from PyQt6.Qtwidgets import (
QAppTlication,
QLabel,
QMainwindow,
QPushButton,
QvBoxLayout,
Qwidget,

class workersignals(Qobject):

E SUBAT I TAELRFE T FH M55 -
RIS 5 B4
finished

THE
error

strT RS
result

“dict” AHUR[EIEHE
finished = pyqtSignal()
error = pyqtSignal(str)
result = pyqtSignal(dict)

class worker(QrRunnable):



TAELRE

iparam args: fFiSGIEITRILISEL
:param kwargs: fEiB4IEITIREFESE
:code

mun

def __init__(self, iterations=5):
super().__init_QO
self.signals = (
workersignals()
) # QIS TS
self.iterations = iterations

@pyqtSlot()
def run(self):

LSRN self.args #IUEL runner %,
try:
for n in range(self.iterations):
time.sleep(0.01)
v=25/ (40 -n

except Exception as e:
self.signals.error.emit(str(e))

else:
self.signals.finished.emit()
self.signals.result.emit({"n": n, "value": v})

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.threadpool = QThreadPool()

print(
"Multithreading with maximum %d threads
% self.threadpool.maxThreadCount()

self.counter = 0

Tayout = QvBoxLayout()

self.1 QLabel("start")
b = QPushButton("DANGER!")
b.pressed.connect(self.oh_no)

Tlayout.addwidget(self.1)
Tayout.addwidget(b)

w = Qwidget()
w.setLayout(Tayout)



self.setCentralwidget(w)
self.show()

self.timer = QTimer()
self.timer.setInterval(1000)
self.timer.timeout.connect(self.recurring_timer)
self.timer.start()

def oh_no(self):
worker = worker(iterations=random.randint(10, 50))
worker.signals.result.connect(self.worker_output)
worker.signals.finished.connect(self.worker_complete)
worker.signals.error.connect(self.worker_error)
self.threadpool.start(worker)

def worker_output(self, s):
print("RESULT", s)

def worker_complete(self):
print("THREAD COMPLETE!")

def worker_error(self, t):
print("ERROR: %s" % t)

def recurring_timer(self):
self.counter += 1
self.1.setText("Counter: %d" % self.counter)

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()

EEILUS B CREREERRIXEES, LURKEAE R (SER) BB, iz SEERIEER
DERE, SSERHTEIZEE.

Multithreading with maximum 12 threads

THREAD COMPLETE!

RESULT {'n': 16, 'value': 0.20833333333333334}
ERROR: division by zero

THREAD COMPLETE!

RESULT {'n': 11, 'value': 0.1724137931034483}
THREAD COMPLETE!

RESULT {'n': 22, 'value': 0.2777777777777778}
ERROR: division by zero

AT, BRI ENMARRE, XYM EEEEHEER SN AR ER
QThreadpool SCI—LEEHAYTHAEE,
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26. QRunnable 731§l

QThreadrPool # Qrunnable RUUEMEIEZITIEFI—MIEER TSN, BUERESNSH, &
LB THHITLURBREINES. EAEFR, BITBNE—LnF, RIS En SRz TS,

FETIEREEERNSWMES —— P BEEMH Qrunnable 2K, HHEBEXAI workersignals, X
AETHAVEBAIETRNSH. BITRIXESHRNMES T, DIREIIMEEEES.

Listing 181. concurrent/qrunnable_base.py

import sys
import time
import traceback

from PyQt6.QtCore import (
QObject,
QRunnable,
QThreadpPool,
pyqtSignal,
pyqtsSlot,

)
from PyQt6.Qtwidgets import QApplication, QMainwindow

class workerSignals(Qobject):
pass

class worker(QrRunnable):
def __init__(self, *args, **kwargs):
super().__init_QO
# IAEMIGE RS (HT a2
self.args = args
self.kwargs = kwargs
self.signals = workerSignals()

@pyqtslot()
def run(self):
pass

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO
self.show()

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()


af://n4324

HEMERES

SNERISIEAEE LRI TRRTIRRANRIE, BAIZILBR THRESISERER. —FERAEEE
R MEEFRI, WEREFSUNCRAERNGN, BESTAHE. ATEESTE
THESR, BEEMN worker FAH LHBIHGHERE.

A, FATTLIE workersignals MR EENF—NEA progress BHES. ZESEBMERFR
H 0..100 Z[EREE, UFRRESHHE. HEESHEHHEZEFEIRSE EBrIInE

QProgressBar,

Listing 182. concurrent/qrunnable_progress.py

import sys
import time

from PyQt6.QtCore import (
Qobject,
QRunnable,
QThreadpPool,
QTimer,
pyqtSignal,
pyqgtslot,

)

from PyQt6.Qtwidgets import (
QApplication,
QLabeT,
QMainwindow,
QProgressBar,
QPushButton,
QvBoxLayout,
Qwidget,

class workerSignals(Qobject):

E B AT I TAR AR AT IS
progress
int HEEMRE, JEHE 05100

progress = pyqtSignal(int)

class worker(QrRunnable):

TARZRE
M QRunnable #k7k, A TAbM CARLFEMRKE. 55 AR LIE.

def __init__(self):
super().__init_Q

self.signals = workerSignals()

@pyqtslot()
def run(self):


af://n4329

total_n = 1000
for n in range(total_n):
progress_pc = int(
100 * float(n + 1) / total_n
) # HEE 0-100% ,1ENHEEEL
self.signals.progress.emit(progress_pc)
time.sleep(0.01)

class Mainwindow(QMainwindow) :
def __init__(self, *args, **kwargs):
super() .__init__(*args, **kwargs)

TJayout = QvBoxLayout()

self.progress = QProgressBar()

button = QPushButton("START IT UP")
button.pressed.connect(self.execute)
Tlayout.addwidget(self.progress)
Tlayout.addwidget(button)

w = Qwidget()
w.setLayout(Tlayout)

self.setCentralwidget(w)

self.show()

self.threadpool = QThreadrPool()

print(
"Multithreading with maximum %d threads"
% self.threadpool.maxThreadCount()

def execute(self):
worker = worker()
worker.signals.progress.connect(self.update_progress)
# AT
self.threadpool.start(worker)

def update_progress(self, progress):
self.progress.setvalue(progress)

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()



START IT UP

..

E201: HEFRERKEETIMESHZRHE

MREEZ—MHEEBERETNER MENMRE, BRI —NIR——BMNHREREEIINEERE
FF—MNEESR, BEEESKEIBE.

ERBEMNERFRREZS N TS RITH—HRNIRFTEMAMGSE: — N BATEESHTIEEHEEN
FEME, UR— 8N TEENE—RRN. E8XEEER, T ERETEERTI3H
B, #AERZE.

Listing 183. concurrent/qrunnable_progress_many.py

import random
import sys
import time
import uuid

from PyQt6.QtCore import (
Qobject,
QRunnable,
QThreadpPool,
QTimer,
pyqtSignal,
pyqtsSlot,

)

from PyQt6.Qtwidgets import (
QApplication,
QLabel,
QMainwindow,
QProgressBar,
QPushButton,
QVvBoxLayout,
Qwidget,

class workerSignals(Qobject):
JE SUEATH B TAEZREn] - E 5
progress
int FEERE, R N0F|100

progress = pyqtSignal(str, int)



finished = pyqtSignal(str)

class worker(QrRunnable):

TAELFE
M QRunnable 4kK, H T4 TIELENRE. F5MIETE.
def __init__(self):

super().__init_QO

self.job_id = uuid.uuid4() .hex #1

self.signals = workersignals()

@pyqgtslot()
def run(self):
total_n = 1000
delay = random.random() / 100 # [HLZEIE(H .
for n in range(total_n):
progress_pc = int(100 * float(n + 1) / total_n) #2
self.signals.progress.emit(self.job_id, progress_pc)
time.sleep(delay)

self.signals.finished.emit(self.job_id)
class Mainwindow(QMainwindow) :
def _init__(self):
super().__init__QO
Tayout = QvBoxLayout()

self.progress = QProgressBar()

button = QPushButton("START IT UP")
button.pressed.connect(self.execute)

self.status = QLabel("0 workers")
Tlayout.addwidget(self.progress)
Tayout.addwidget(button)

Tayout.addwidget(self.status)

w = Qwidget()
w.setLayout(layout)

# OFHACTE T Y CAERS M) TAEREE ., .
self.worker_progress = {}

self.setCentralwidget(w)
self.show()

self.threadpool = QThreadPool()
print(

"Multithreading with maximum %d threads"
% self.threadpool.maxThreadCount()



self.timer = QTimer()

self.timer.setInterval(100)
self.timer.timeout.connect(self.refresh_progress)
self.timer.start()

def execute(self):
worker = worker()
worker.signals.progress.connect(self.update_progress)
worker.signals.finished.connect(self.cleanup) #3

# PIT
self.threadpool.start(worker)

def cleanup(self, job_id):
if job_id in self.worker_progress:
del self.worker_progress[job_id] #4

# WIRIRAFERR T HAME, TR %
self.refresh_progress()

def update_progress(self, job_id, progress):
self.worker_progress[job_id] = progress

def calculate_progress(self):
if not self.worker_progress:
return 0

return sum(v for v in self.worker_progress.values()) / len(
self.worker_progress

def refresh_progress(self):
# THEREEE .
progress = self.calculate_progress()
print(self.worker_progress)
self.progress.setvalue(progress)
self.status.setText("%d workers" % len(self.worker_progress))

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()

1. Z(ESHUTRRFERA—ME—HIUUIDAMRIRST,
2. HELL0-100% 9B H I T
3. HESTRE, REAE (RR) (ESHTERHERTE.
4. HBR B SeRES TR AT EEUE.
BITABRE, BEEIIEEHERUR—MERE, ATERISRIEEETRERTIEEHE.



START IT UP START IT UF

1 workers 5 workers

E202: ErERHENGIEN, AGERITIFERIHE.
BYEENAETISHE, BUUEES MR T RIS,

[&+] Command Prompt - python qrunner_progress_many.py

(1891514120: 44, 1891513832: 42, 1891514696: 41, 1891514984: 39, 1891514408:

{1891514120: 1891513832: 43, 189151469 , 1891514984:

{1891514120: 46, 1891513832: 44, 1891514696: 1891514984

{1891514120: 47, 189 . 45, 1891514696: 44, 1891514984:

{1891514120: 48, 189: . 46, 189151 , 1891514984:

{1891514120: 49, 1891513832: 47, 1891514696: 46, 1891514984:

18915141 1891513832: 48, 1891514696: 47, 1891514984:

{1891514120: 1891513832: 49, 1891514696: 48, 1891514984: 46, 1891514408:

{1891514120: 52, 1891513832: 50, 189151 9, 1891514984: 47, 1891514408:

{189151412 18915 : 51, 1891514696: 1891514984: 48, 1891514408:

{18915141 18915 - 52, 189151 , 1891514984: 49, 1891514408:
' 1891514696: 52, 1891514984: 50, 1891514408:

E203: &E shell HLEESN TIFHENHE.

MR T FEEWEHESEIR, SES5CMAT, M¥ﬂﬁﬁ§¢ﬂﬁum%%ﬁ$ﬂﬁTh°UTu
HERBIEERME, PINLA MU (NEREHESRIAZE100%rSEFRFE

Listing 184. concurrent/qrunnable_progress_many_2.py

import random
import sys
import time
import uuid

from PyQt6.QtCore import (
Qobject,
QRunnable,
QThreadpPool,
QTimer,
pyqtSignal,
pygtslot,

)

from PyQt6.Qtwidgets import (
QAppTlication,
QLabel,
QMainwindow,
QProgressBar,
QPushButton,
QvBoxLayout,
Qwidget,



class workersignals(Qobject):
FE SCEAT ) A LR AT A 5
progress
int HFESEAE, JERIY0EI100
progress = pyqtSignal(str, int)
finished = pyqtSignal(str)

class worker(QrRunnable):

TAELFE
M QRunnable 4k, H TP TAELMEI®E. 5 5FR Tk,
def __init__(self):
super().__init__QO
self.job_id = uuid.uuid4() .hex #1
self.signals = workersignals()

@pyqtslot()
def run(self):
total_n = 1000
delay = random.random() / 100 # [ifLZEIE(H .
for n in range(total_n):
progress_pc = int(100 * float(n + 1) / total_n) #2
self.signals.progress.emit(self.job_id, progress_pc)
time.sleep(delay)

self.signals.finished.emit(self.job_id)

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO
Tayout = QvBoxLayout()

self.progress = QProgressBar()

button = QPushButton("START IT UP")
button.pressed.connect(self.execute)

self.status = QLabel ("0 workers")

Tayout.addwidget(self.progress)
Tayout.addwidget(button)
Tayout.addwidget(self.status)

w = Qwidget()
w.setLayout(layout)

# FHACT T M ARSI AR . .
self.worker_progress = {}



self.setCentralwidget(w)

self.show()

self.threadpool = QThreadPool()

print(
"Multithreading with maximum %d threads"
% self.threadpool.maxThreadCount()

self.timer = QTimer()

self.timer.setInterval (100)
self.timer.timeout.connect(self.refresh_progress)
self.timer.start()

def execute(self):
worker = worker()
worker.signals.progress.connect(self.update_progress)
worker.signals.finished.connect(self.cleanup) #3

# PIT
self.threadpool.start(worker)

def cleanup(self, job_id):
if all(v == 100 for v in self.worker_progress.values()):
self.worker_progress.clear() # &= 7l

# WIRIRAFERR T HAME, TR %
self.refresh_progress()

def update_progress(self, job_id, progress):
self.worker_progress[job_id] = progress

def calculate_progress(self):
if not self.worker_progress:
return 0

return sum(v for v in self.worker_progress.values()) / len(
self.worker_progress

def refresh_progress(self):
# TR
progress = self.calculate_progress()
print(self.worker_progress)
self.progress.setvalue(progress)
self.status.setText("%d workers" % len(self.worker_progress))

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()



EAXALIERTE, ST ERNAGMRREIRIAM, BMRXNMTIFRS (FEH) sEBaEese
HOEEREM , MARBIEEOREY, BNRET 7. FEREERNEER D, THRIEMT
FX—s.

itH=e

LHETEHITEZRITER, SEAERE—IREANERE, !IEI%U\{E%ETJ% Python numpy. scipy &
pandas &, BPAIXLEITEMRTEERRRL Python £/5#REEsH (GIL), XEBEKRELHNEFBFRRENITE
HFEEF LA SIRIZTT.

EARGIG, FHVEEE—EHT—EEHRTENEL, XETHENERSREEFBRREARE, HE
SR

BAMERHI FERPYQtGraphifH{T4AE &Xd PyQtGraph #{TFEMNE, HENERT

QRunnable

Listing 185. concurrent/qrunnable_calculator.py

import random
import sys
import time
import uuid

from PyQt6.QtCore import (
Qobject,
QRunnable,
QThreadpPool,
QTimer,
pyqtSignal,
pyqgtsSlot,

)

from PyQt6.Qtwidgets import (
QApplication,
QMainwindow,
QPushButton,
QVBoxLayout,
Qwidget,

)

import pyqtgraph as pg

class workersSignals(Qobject):

E BT TAE LT IES

data
JRHEHE A (worker_id, x, y)


af://n4363

data = pyqtSignal(tuple) #1

class worker(QrRunnable):
TAELfE
M QRunnable #k/K, FTAFETAELEMKE. E5MUETE.
def __init__(self):
super().__init_QO
self.worker_id = uuid.uuid4() .hex # I LAFRIME—FRIAET
self.signals = workersignals()

@pyqgtslot()
def run(self):

total_n = 1000

y2 = random.randint(0, 10)

delay = random.random() / 100 # [fiflZERH .
value = 0

for n in range(total_n):
# BRTHE, A AR A = AN A 10 25 SR
# HTyFly 2/ BENLE .
y = random.randint(0, 10)

y

=

value += n * y2 - n

self.signals.data.emit((self.worker_id, n, value)) #2
time.sleep(delay)

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO

self.threadpool = QThreadrPool()

self.x = {} # {RFFmF(a) 5.
self.y = {} # {REI%HE.

self.lines = {} # (RELHIZKSIH, LMEEH.

Tayout = QvBoxLayout()

self.graphwidget = pg.Plotwidget()
self.graphwidget.setBackground("w")
Tlayout.addwidget(self.graphwidget)

button = QPushButton(''Create New Worker'")
button.pressed.connect(self.execute)

# layout.addwidget(self.progress)
Tayout.addwidget(button)

w = Qwidget()
w.setLayout(Tlayout)

self.setCentralwidget (w)



self.show()

def execute(self):
worker = worker()
worker.signals.data.connect(self.receive_data)

# AT
self.threadpool.start(worker)

def receive_data(self, data):
worker_id, x, y = data #3

if worker_id not in self.lines:
self.x[worker_id] = [x]
self.y[worker_id] = [y]
# A FENBIE .
pen = pg.mkPen(
width=2,
color=(
random. randint (100, 255),
random. randint (100, 255),
random. randint (100, 255),
Ve
)
self.Tines[worker_id] = self.graphwidget.plot(
self.x[worker_id], self.y[worker_id], pen=pen

)

return

# SR E /B
self.x[worker_id].append(x)
self.y[worker_id].append(y)

self.lines[worker_id].setData(
self.x[worker_id], self.y[worker_id]

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()

1. IREBENESIMEEEEE, ERTALREHIHENE, XLEREEETEF.,
2.1X8, A& worker_id, xF1y{&.
3. B RS ER B AR,

—BEIENTIEREN THUR, (ST LARE O FrakitEaNE E—— IS R INEI RIS SHEEMEF, EX

B, BAIEESE x My (BFERELL worker_id JRAVFHENISA, XERTLIEEN TIEROSIRRIIR
M, FRFERAIRIRRFIEA].

MR TIXNRGIFHE TR, EAERR LB —FREHIFRRER. NREFXETRE, 3
— N IIEGFAET, REESHEAEER DB —FRE%. S TEURRRNEREMEE, 810
TAR4ER100ME.
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E205: KEZMNE{TRAVEE

S, TTARANARY, MRERE—NIETH, SETTERRHERXE, SULIRRRFS. &
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(ELLIEFEIEfTAIQRuUNNable

—BEJ3E1T QRunnable, BANER FEEELE. NAIBMAERE, XHAEE——NEAFIREE)
TES, IR E ISR, BRNRE, TEEERINETEE, BRIITLATEEREELL,
EARGIF, BTSSRI ESR B SACRIE NG TR E =L,

@,
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El206: HHIE, “(RAIZIZBMEIL(RAIAER.

TEAESER T —MERIE TR, BEHESR, WHEERE 0.01 RAWERAEM, LR— (51
&, MRERE (FLE], ZHESRY, KAFILHES,

Listing 186. concurrent/qrunnable_stop.py

import sys
import time

from PyQt6.QtCore import (
Qobject,
QRunnable,
Qt,
QThreadpPool,
pyqtSignal,
pygtsSlot,

)

from PyQt6.Qtwidgets import (
QAppTlication,
QHBoxLayout,
QMainwindow,
QProgressBar,
QPushButton,
Qwidget,

class workerkilledException(Exception):
pass

class workersSignals(Qobject):
progress = pyqtSignal(int)

class JobRunner(QRunnable):
signals = Workersignals()
def _init__(self):
super().__init_Q
self.is_killed = False #1

@pyqgtslot()
def run(self):
try:



for n in range(100):
self.signals.progress.emit(n + 1)
time.sleep(0.1)

if self.is_killed: #2
raise workerkilledException

except WorkerKilledException:
pass #3

def kill(self): #4
self.is_killed = True

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

# U

w = Qwidget()

1 = QHBoxLayout()
w.setLayout (1)

btn_stop = QPushButton("Stop")
1.addwidget(btn_stop)
self.setCentralwidget(w)

# BIEDIRSAE.

self.status = self.statusBar()

self.progress = QProgressBar()
self.status.addPermanentwidget(self.progress)

# FRBITES
self.threadpool = QThreadrPool()

# QE—NBITE

self.runner = JobRunner()
self.runner.signals.progress.connect(self.update_progress)
self.threadpool.start(self.runner)

btn_stop.pressed.connect(self.runner.kill)
self.show()
def update_progress(self, n):

self.progress.setvalue(n)

app = QApplication(sys.argv)
w = Mainwindow()
app.exec()

1. BT EaNE N TRAREIRA . is_killed.,



2. EBMERFD, BT is_killed BFA True, MRE, NHHEE.

3. /REE, BRIYLUAEXERHSTHEERES.

4. . ki1TQ 2EFRE, XEZHNIHATLAEA worker. ki1l RLILE.
MRIIBIEARS | KB EHIER FELE worker , REM run FSixchERARE], HlA0:

def run(self):
for n in range(100):
self.signals.progress.emit(n + 1)
time.sleep(0)

if self.is_killed:
return

£ ERTGIF, HMORE—IE. A, EFENAERT, BSEESHNIE. SBE5 1 ETH
fEizfThRY, WS LETAR?
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S, JZESHEMAR (FIRNET—NMEE) , B LEHEE<ERMELL.
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FELIHX—R, SEIX—TIRERIIZIN AT,
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Listing 187. concurrent/qrunnable_pause.py

import sys
import time

from PyQt6.QtCore import (
Qobject,
QRunnable,
qQt,
QThreadpPool,
pyqtSignal,
pyqtslot,

)

from PyQt6.Qtwidgets import (
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QApplication,
QHBoxLayout,
QMainwindow,
QProgressBar,
QPushButton,
Qwidget,

class workerKilledException(Exception):
pass

class workersSignals(Qobject):
progress = pyqtSignal(int)

class JobRunner(QRunnable):

signals = workerSignals()

def _init__(self):
super().__init_Q
self.is_paused = False
self.is_killed = False

@pyqtslot()
def run(self):
for n in range(100):
self.signals.progress.emit(n + 1)
time.sleep(0.1)

while self.is_paused:
time.sleep(0) #1

if self.is_killed:
raise wWorkerkilledException

def pause(self):
self.is_paused

True

def resume(self):
self.is_paused = False

def kill(self):
self.is_killed = True

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

LB
Qwidget ()
QHBoxLayout()
setLayout(1)

#
w
1
w.



btn_stop = QPushButton("Stop")
btn_pause = QPushButton('Pause")
btn_resume = QPushButton("Resume')

1.addwidget(btn_stop)
1.addwidget(btn_pause)
1.addwidget(btn_resume)
self.setCentralwidget(w)

# BUEDIRESAE.

self.status = self.statusBar()

self.progress = QProgressBar()
self.status.addPermanentwidget(self.progress)

# LARIE T
self.threadpool = QThreadPool()

# Gl —ANEiT

self.runner = JobRunner()
self.runner.signals.progress.connect(self.update_progress)
self.threadpool.start(self.runner)

btn_stop.pressed.connect(self.runner.kill)
btn_pause.pressed.connect(self.runner.pause)
btn_resume.pressed.connect(self.runner.resume)

self.show()

def update_progress(self, n):
self.progress.setvalue(n)

app = QApplication(sys.argv)
w = Mainwindow()
app.exec()

1. RGBT RS TEERAIAIE, ALIE sTeep ERAPIRE—NAT 0 RIE.

WRISBTIXNRA, BEBR—NEESNERGERH. IREREEE], TIESERE. NREET
Emhdss], TIESMNETHRIt T ¢s:, NRERGIELE], TEBKAELE, MG EI—.
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BFREIBRY run 5iAERERIETEHE,
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NRIGHRENINEBHIZMIRLAZFICREIE, 2R "BITINRHE 71 “BIT/NBan SRR .

SRS
XA E—RIR, BANSERRENESEENERIOFALEIE (HTVL) #HEEEHS,

Listing 188. concurrent/qrunnable_io.py

import sys
import requests

from PyQt6.QtCore import (
Qobject,
QRunnable,
QThreadpPool,
QTimer,
pyqtSignal,
pyqtsSlot,

)

from PyQt6.Qtwidgets import (
QApplication,
QLabel,
QMainwindow,
QPlainTextEdit,
QPushButton,
QVvBoxLayout,


af://n4431
af://n4437

Qwidget,

class workerSignals(Qobject):

SE ST R TAELRE T I E S .
data
JuH (identifier, data)

mun

data = pyqtSignal(tuple)

class worker(QrRunnable):

TiesR
M QRunnable #kik, FITAHETAEARIGUE . 58RI TIE.

iparam id: ZTAETSHIID
:param url: HF3HREEHEIURL

man

def __init__(self, 1id, url):
super().__init_QO
self.id = id
self.url = url

self.signals = workerSignals()

@pyqtslot()
def run(self):
r = requests.get(self.url)

for 1ine in r.text.splitlines():
self.signals.data.emit((self.id, 1ine))

class Mainwindow(QMainwindow) :
def _init__(self):

super().__init_QO

self.urls = [
"https://www.pythonguis.com/",
"https://www.mfitzp.com/",
"https://www.google.com",
"https://academy.pythonguis.com/",

Tayout = QvBoxLayout()

self.text = QPlainTextEdit()
self.text.setReadonly(True)

button = QPushButton("GO GET EM!'")
button.pressed.connect(self.execute)

Tayout.addwidget(self.text)



Tayout.addwidget(button)

w = Qwidget()
w.setLayout(Tlayout)

self.setCentralwidget(w)
self.show()

self.threadpool = QThreadrPool()

print(
"Multithreading with maximum %d threads"
% self.threadpool.maxThreadCount()

def execute(self):
for n, url in enumerate(self.urls):
worker = worker(n, url)
worker.signals.data.connect(self.display_output)

# PAT
self.threadpool.start(worker)

def display_output(self, data):
id, s = data
self.text.appendPlainText("WORKER %d: %s" % (id, s))

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()

FEEE: self.urls PRNEEERIDEERERAEE, BEEEIHAART Google, ERILULIL
BEFERA TN, SEERRE LN

NERIEEITXN R RTRE, B2BRIREZS NMNIEAIHTMUSE, XL HeimaIn_ E3REN S8
worker ID, HFR, REFRIIEIEHEREERY.



WORKER 4: </article>
WORKER 4:

WORKER 4:

WORKER 4: </div><!-- [#main -->
WORKER 4:

WORKER 4:

WORKER 4:

WORKER 4:

WORKER 4:

WORKER 4: </body>
WORKER 4: </html>

GO GET EM!
-

E207: K& TIrsiErmE SR EEENH
SR, AR, WRERE—NETRE, ETHTERRLHSEXREK, SULARERF TS, B
TESRERES, HULUREF AR TEMNRAAIETE.
EERET

BE, ENEETRRGEE (TERKERS[EREMINDRRSE) ARRKE, MEHERIEIE
Lﬁiﬁﬂkﬁ B, FMEBZBENX TR, XEFTRI LANEKRIUE HREUSELIE.
LIRS IS, 80 TIFEREARRMLSRFOET=S.

Listing 189. concurrent/qrunnable_io_parser.py

self.parsers = { #1
# RN RS, T AHTML SR I .
"title": re.compile(
r'<title.*?>(.*?)<\/title>", re.M | re.S

De

"h1l": re.compile(r"<hl.*?>(.*?)<\/h1>", re.Mm | re.s),
"h2": re.compile(r'<h2.*?>(.*?)<\/h2>", re.M | re.S),
3

1. TR E N A—RIERINVENRAR. (BERTLURHASTUE L #Tes


af://n4448

Listing 190. concurrent/qrunnable_io_parser.py

def execute(self):
for n, url in enumerate(self.urls):
worker = worker(n, url, self.parsers) #1
worker.signals.data.connect(self.display_output)
# AT
self.threadpool.start(worker)

1. BRETERSIRERE T TIRHE.

Listing 191. concurrent/qrunnable_io_parser.py

class worker(QRunnable):
TARLFE
M QRunnable 4kzk, H T4 TAELEIWE. F 5 FUR TIE,
:param id: % L{ELFEM ID
:param url: ZRZRM URL
def _init__(self, id, url, parsers):
super().__init_Q
self.id = id
self.url = url
self.parsers = parsers

self.signals workersignals()

@pyqtslot()
def run(self):
r = requests.get(self.url)

data = {}
for name, parser in self.parsers.items(): #1
m = parser.search(r.text)
if m: #2
data[name] = m.group(1l).stripQ

self.signals.data.emit((self.id, data))
1. IBEIELE TIELLFRAVMEITESF IR, XZ ARSI T METES.

2. ANRIENFRIACES, FFEIERINZ e n9EE= s
ETIHAEE, SBREIIENIEHENEY, EPESREIAHT. H2ATITLERS,



' python — a X

WORKER 1: {title': 'Martin Fitzpatrick', 'h1": '<a href="https://www.mfitzp.com/">Martin Fitzpatrick</a>',
'h2": '<a href="https://voww.mfitzp.com/article/iigby-covid-19-visualization/" rel="bookmark" title="Permalink
to Is it getting better yet? An optimistic visual guide to the Coronavirus pandemic">Is it getting better yet? An
optimistic visual guide to the Coronavirus pandemic</a>"}

WORKER 2: {'title': 'Google"}

WORKER 0: {'title': 'PyQt5 tutorial 2020 — Python and Qt for GUI Applications', 'h1": 'The complete <span
class="python">PyQt5 tutorial</span> &mdash; Create <span class="python">GUI</span> applications with
<gpan class="python">Python</span=>', 'h2": 'Easily create professional-quality desktop applications for
Windows, Mac and Linux. Unlock the power of Qt5 from Python."}

WORKER 3: {'title': 'Create Simple GUI Applications with Python and Qt | Udemy', 'h1": 'Create Simple GUI
Applications with Python and Qt'}

GO GET EM!

E208: ZRZATIFAERETRRIEHE

9,

MRS EEF R NNIGREEURRI TR, &R BeautifulSoup 4, BEUEEBIENIFRIATNE&E
KiEZ,

BRI
EHTRRARAAIEREL TR TS, E, BTREBENTES LT, 52

B AP SRIEITES]. X *LFTE/E'F, ERILARIR Python FREREIRNISIX—4FE, #— M@
178, ZISTRMURR S, REZERTRIREL.

T TERRAIS, FHIET— P EBE—) Worker 35, RREREREITSNMAENRL. BITIXFNR
B, EAILMENEA Python B, FERIRHIZAZFRITE.

L‘IF H:.‘TTGEE’JI{’ETWJ ETTEIEME’J Qrunnable THELAR TAFIHERES. BNZREBEILL

Listing 192. concurrent/qrunnable_generic.py

import sys
import time
import traceback

from PyQt6.QtCore import (
QObject,
QRunnable,
QThreadpPool,
QTimer,


https://www.crummy.com/software/BeautifulSoup/bs4/doc/
af://n4477

pyqtSignal,
pyqtslot,
)
from PyQt6.Qtwidgets import (
QAppTlication,
QLabel,
QMainwindow,
QPushButton,
QVBoxLayout,
Qwidget,

def execute_this_fn():
for _ in range(0, 5):
time.sleep(l)

return "Done."

class workerSignals(Qobject):

JE SUBAT ) TAELEFE AT FH I E 5
IRFIE S -
finished
T
error
LT (BERM, {H, traceback.format_exc() )
result

TR APLE IR EE, AR

finished = pyqtSignal()
error = pyqtSignal(tuple)
result = pyqtSignal(object)

class worker(QrRunnable):

TAELHE

M QRunnable 4K, FIT AP TARLFEMEE . (55 MUE LI,
:param callback: 7EUTAFLRRE FI2 1T 1 [H i pR 4L

:thread. #24t(1W args F kwargs ¥tz Tds.

:type callback: i3

iparam args: fEifghEIE RS

:param kwargs: f&ifigh [EH R A O EEE S AL

man

def __init__(self, fn, *args, **kwargs):
super().__init_Q

# oGRS (HT a8
self.fn = fn

self.args = args

self.kwargs = kwargs
self.signals = workerSignals()



@pyqtslot()
def run(self):

NS BN L8755 (args/kwargs) WHG1LisiT 8sER%L.

# (EILALSRIS S (args/kwargs) ; FEAE eI R AL PR FE .
try:
result = self.fn(*self.args, **self.kwargs)
except:
traceback.print_exc()
exctype, value = sys.exc_info()[:2]
self.signals.error.emit(
(exctype, value, traceback.format_exc())
)
else:
self.signals.result.emit(
result
) # R FEEE R
finally:
self.signals.finished.emit() # 5Eik

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

self.counter = 0

Tayout QvBoxLayout()

self.1 = QLabel("start")
b = QPushButton("DANGER!")
b.pressed.connect(self.oh_no)

layout.addwidget(self.1)
Tayout.addwidget(b)

w = Qwidget()
w.setLayout(Tayout)

self.setCentralwidget(w)

self.show()

self.threadpool = QThreadPool()

print(
"Multithreading with maximum %d threads"
% self.threadpool.maxThreadCount()

self.timer = QTimer()
self.timer.setInterval(1000)
self.timer.timeout.connect(self.recurring_timer)
self.timer.start()



def print_output(self, s):
print(s)

def thread_complete(self):
print("THREAD COMPLETE!")

def oh_no(self):
# AEIRTEPAT IR AL
worker = worker(
execute_this_fn
) # AEMHEASE (args) MBS (kwargs) #2Eid4% runki$.
worker.signals.result.connect(self.print_output)
worker.signals.finished.connect(self.thread_complete)

# PAT
self.threadpool.start(worker)

def recurring_timer(self):
self.counter += 1
self.1.setText("Counter: %d" % self.counter)

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()

BRRETTEEIN T — A BEH A BB ERIBRE ——ZTRETENEI TR self MR, BLTTED
ESKEHEEARS. FHNABEERMERITAHRIARNREE. EXTAILIRE—EE2EE (10
7o) RREZME, BELRHEAEHEESHIEELENETE.

BR, 8—MMEREE. BFEILBSHOIATEEEIBENRE, EEETLUEE self 5
self.signals X%, LAMEERAEL].

Listing 193. concurrent/qrunnable_generic_callback.py

import sys
import time
import traceback

from PyQt6.QtCore import (
Qobject,
QRunnable,
QThreadpPool,
QTimer,
pyqtSignal,
pyqtsSlot,

)

from PyQt6.Qtwidgets import (
QAppTlication,
QLabel,
QMainwindow,
QPushButton,
QvBoxLayout,
Qwidget,



def execute_this_fn(signals):
for n in range(0, 5):
time.sleep(1)
signals.progress.emit(n * 100 / 4)

return "Done."

class workersSignals(Qobject):

B SUBAT ) TAELRFE AT FH (S 5
HRFIE S -
finished

T
error

Tt (BHEEM, {H, traceback.format_exc() )
result

XGRS ISR [ R, AR
progress

“#JE dindicating % progress

mn

finished = pyqtSignal()
error = pyqtSignal(tuple)
result = pyqtSignal(object)
progress = pyqtSignal(int)

class worker(QrRunnable):

TAELHE

M QRunnable #ki&, FIFACH TARLRERIWRE. 55 FURE T/,
:param callback: 7EUtTAELRRE FI2 1T 1 [H1H R 4L

:thread. #24t1W args F kwargs ¥tz rds.

:type callback: i3

iparam args: fEifghEIE RS

:param kwargs: f&ifgs [FIFE RO 7 S5

def __init__(self, fn, *args, **kwargs):
super().__init_QO
# T MERASH (H TR
self.fn = fn
self.args = args
self.kwargs = kwargs
self.signals = workerSignals()

# K [0 R ORI BN FRA 1) kB S 4
kwargs["signals"] = self.signals

@pyqtslot()
def run(self):

i AE NS HA 47238 (args/kwargs) WAL IT R %L .



# EILALSRELS 3 (args/kwargs) : JEAE A B4R AL FRRIFE .
try:
result = self.fn(*self.args, **self.kwargs)
except:
traceback.print_exc()
exctype, value = sys.exc_info()[:2]
self.signals.error.emit(
(exctype, value, traceback.format_exc())
)
else:
self.signals.result.emit(
result
) # R ESE R
finally:
self.signals.finished.emit() # 5k

class Mainwindow(QMainwindow) :

def

def

def

__init__(self):
super().__init__QO

self.counter = 0

TJayout = QvBoxLayout()

self.1 = QLabel("start")
b = QPushButton("DANGER!")
b.pressed.connect(self.oh_no)

Tlayout.addwidget(self.1)
Tlayout.addwidget(b)

w = Qwidget()
w.setLayout(Tlayout)

self.setCentralwidget(w)

self.show()

self.threadpool = QThreadpPool()

print(
"Multithreading with maximum %d threads"
% self.threadpool.maxThreadCount()

self.timer = QTimer()
self.timer.setInterval (1000)
self.timer.timeout.connect(self.recurring_timer)
self.timer.start(Q

progress_fn(self, n):
print("%d%% done" % n)

print_output(self, s):



print(s)

def thread_complete(self):
pr1' nt("THREAD COMPLETE!")

def oh_no(self):
# AL LTI R AL
worker = worker(

execute_this_fn

) # [EMHAMZSE (args) MXEEFSH (kwargs) #ieZ s runikil.
worker.s1gna1s.resu]t.connect(se1f.pr1nt_0utput)
worker.signals.finished.connect(self.thread_complete)
worker.signals.progress.connect(self.progress_fn)

# PAT
self.threadpool.start(worker)

def recurring_timer(self):
self.counter += 1
self.1.setText("Counter: %d" % self.counter)

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()

HER, %EEIZIJJABIE'“.%‘I{’E, BB E X RERBSBIEZMISE. EILUBIER **kwargs

EXRERLIX—R, XEFIIREMSERBER, SISHERRib 2,

def execute_this_fn(**kwargs): #1
for _ in range(0, 5):
time.sleep(1)

return "Done."
signals KEFSEE **kwargs FE (HEE)

BiTIrERiHEE

EUEEU?JJL HAESHY TWAES — MERRFIE T Python K18, A, BINESE
BTN ——AIaN G SRR

RS MNHER

TEfEF PyQt6 Boh/MERHERT, PR EB SR, ERJLAER Python BINE subprocess 1&RHSE

Bohi#iz, B EeTLUER QtAY Qprocess

Q

BXER Qprocess IETIMBHIERIES(ER, BE TN SHEREET.


af://n4491

BEFTHELSmR—EHTHA, AENERENENRAFRRE. XESEHFHEE, ERIEEE
FAIER, FTRERRFRER, FrAlsettas. BRI ER — M EAEh iR RIX MaRE.

NREIEESHEHTIERE, NEE— Rk RAEE AP RE. QProcess RTERED
NIEDIBXANERIBRIEFR, (BFEAPythonTHIERT, EHEEECMIXIITIE.

EIXAN Qrunnable 7=™7l%, FHA)FER worker RYSLHISEEIT Python FHFEANEBEhIMNEHTE. XE
HENEAT S S ABARRENGE, FEAEFE(TET Python BZRSHERE.

Listing 194. concurrent/qrunnable_process.py

import subprocess
import sys

from PyQt6.QtCore import (
Qobject,
QRunnable,
QThreadpool,
pyqtSignal,
pyqtSlot,

)

from PyQt6.Qtwidgets import (
QApplication,
QMainwindow,
QPlainTextEdit,
QPushButton,
QvBoxLayout,
Qwidget,

class workersSignals(Qobject):
SE N T IBITHIN TAELE T HE S .
XHRIE S EHE:

finished: &HZIE

result: str

man

result = pyqtSignal(
str

) # BRI RN TR R EL
finished = pyqtSignal()

class SubProcessworker(QRunnable):

Processworker T{/EZif%
M QRunnable 4Kk, T AP TARLRFEMIBEE . (55 AR LIk,

:param command: ffiff] “subprocess” ATHIMS .

mn

def __init__(self, command):
super().__init_QO
# IAERIGE RS (HT RS .



self.signals = workerSignals()
# EPATHIW S .
self.command = command

@pyqgtslot()
def run(self):

PATAT S, RMELER

output = subprocess.getoutput(self.command)
self.signals.result.emit(output)
self.signals.finished.emit()

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

# e

TJayout = QvBoxLayout()

self.text = QPlainTextEdit()
TJayout.addwidget(self.text)

btn_run = QPushButton("Execute")
btn_run.clicked.connect(self.start)
Tlayout.addwidget(btn_run)

w = Qwidget()
w.setLayout(Tlayout)
self.setCentralwidget(w)

# LRI
self.threadpool = QThreadPool()

self.show()

def start(self):
# QlE—NBITE
self.runner = SubProcesswWorker("python dummy_script.py")
self.runner.signals.result.connect(self.result)
self.threadpool.start(self.runner)

def result(self, s):
self.text.appendPlainText(s)

app = QApplication(sys.argv)
w = Mainwindow()
app.exec()



9,

ARBIFRYINERRERR B — 1 B ERAY Python BIZA python dummy_script.py. AN, EAILUEHE
B HITEMAIEERHITER.

BITHREREER MR —— i ESHI R EER, vERHRERITIRESTRISRER (NREH
iH)  MinEERREEHIERSEEHER.

EtR e, FAMER subprocess.getoutput IBEITHMBIIA, XSBE1TIMNIER, HEESKEIR
B, —E fEF5Shk, getoutput SRENERBIITNERR —EIEA—INFRTEIRE

RRESR

BRFERGCBHHER., IRECHEENGSIMHERATRNE, NWALETFEREPOEZE
ER, LMRFEIRIM. A, TREETLUASAHRSIVSEIRREISET AP A ELAE, LAERE
H.

ETEREIF, BAUEHET — P RECKEMIERINARNER, HROGERERNEFHF, XL
ERTEFRER R REREG.

Listing 195. concurrent/qrunnable_process_result.py

import subprocess
import sys
from collections import namedtuple

from PyQt6.QtCore import (
Qobject,
QRunnable,
QThreadpPool,
pyqtSignal,
pygtsSlot,

)

from PyQt6.Qtwidgets import (
QApplication,
QLineEdit,
QMainwindow,
QPushButton,
QSpinBox,
QvBoxLayout,
Qwidget,

def extract_vars(l):
MAT iR, ERAEESHT, IR VEEXT .

data = {}
for s in 1.splitlines():


af://n4507

if "=" in s:
name, value = s.split("=")
data[name] = value

data["number_of_lines"] = len(1)
return data

class workerSignals(Qobject):

JE SEAT I AR W I E 5
RG5Ok

finished: A%k

result: Tl

man

result = pyqtSignal(dict) # ¥4y iz .
finished = pyqtSignal()

class SubProcessworker(QRunnable):
Processworker T{EZf:
M QRunnable #k&, HFAFETARLIEMEE . 55 MR TAE.

:param command: ffiff] “subprocess’ PUTHIL .

mn

def __init__(self, command):
super().__init_QO
# IAEIGE RS (T RS .
self.signals = workerSignals()
# EPATHImL .

self.command = command

# AR
self.process_result = process_result

@pyqtslot()
def run(self):

PAT AT S, IRMEIEE R

output = subprocess.getoutput(self.command)

if self.process_result:
output = self.process_result(output)

self.signals.result.emit(output)
self.signals.finished.emit()

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q



# — ey

TJayout = QvBoxLayout()

self.name = QLineEdit()
Tayout.addwidget(self.name)

self.country = QLineEdit()
Tlayout.addwidget(self.country)

self.website = QLineEdit()
Tlayout.addwidget(self.website)

self.number_of_lines = QSpinBox()
Tayout.addwidget(self.number_of_1lines)

btn_run = QPushButton("Execute")
btn_run.clicked.connect(self.start)

Tayout.addwidget(btn_run)

w = Qwidget()
w.setLayout(Tayout)
self.setCentralwidget(w)

# LRARIEITHY
self.threadpool = QThreadPool()

self.show()

def start(self):
# Bl — M7
self.runner = SubProcessworker(
"python dummy_script.py", process_result=extract_vars

)

self.runner.signals.result.connect(self.result)
self.threadpool.start(self.runner)

def result(self, data):
print(data)
self.name.setText(data[" name"])
self.country.setText(data["country"])
self.website.setText(data["website"])
self.number_of_lines.setvalue(data["number_of_lines"])

app = QApplication(sys.argv)
w = Mainwindow()
app.exec()

FLERT, BRNETRSERER ="1UHTT, HLUUCADREDE, LIENRSIRE, AEKE
IR, 2AM, SRLEREAEERNTENF R aE P REEE.

BT getoutput RIEEERERFTH, HIILEEIEFIETHER——FLN, KEHERER. T
TRARAIR, BANS RN EEIE TAIHIE FSREN LR B,



IREFHE
BEINMEFSEHEERRHEEFE. BREmRAXEER, AREEREAR, SRTEM

—MNHEE,

MTTER, CEEFERAERL, YTHE, UFEMRNERR. EATT6F, BAR
BERRE. BRT @SN, HITERITIEEE— P EENXEITRE, LIRASRI TR EF R EERN 0-
99 ZIARIE= .

XNRAIESER. TR EMFIRNETHE, EXERNISER/NBSREERE
RIREES.

Listing 196. concurrent/qrunnable_process_parser.py

@pyqtslot()
def run(self):

fERE NI ZEBOR F2% (args/kwargs) HIAHLISIT 25 RR4L .

result = []

with subprocess.Popen( #1
self.command,
bufsize=1,
stdout=subprocess.PIPE,
stderr=subprocess.STDOUT, #2
universal_newlines=True,
) as proc:
while proc.pol1() is None:
data = proc.stdout.readline() #3
result.append(data)
if self.parser: #4
value = self.parser(data)
if value:
self.signals.progress.emit(value)

output = "".join(result)

self.signals.result.emit(output)

1. f5F Popen IE{TLASREN G HiRAS S AR .

2. B EE RSN ER L —REEM.

3. WHEHREE—T (F&F—1T)

4. B BRI B BUREIBEMETER,
FRNTERIXAN B RARRITER R SRR, BEZ—FRE, HILEENFRAR Total complete:
(\d+)%-.

Listing 197. concurrent/qrunnable_process_parser.py


af://n4514

progress_re = re.compile("Total complete: (\d+)%")
def simple_percent_parser(output):

i progress_re IFNELRITH LT,
IR [E—ANERR N o Lk .

m = progress_re.search(output)
if m:
pc_complete = m.group(1l)
return int(pc_complete)

fRTER S < BT TR ——XEWRER( T UGB FHEEREAETE, FE I RRESm
SURRRIS A B .

Listing 198. concurrent/qrunnable_process_parser.py

def start(self):
# QE—NBITH
self.runner = SubProcessworker(
command="python dummy_script.py",
parser=simple_percent_parser,

)

self.runner.signals.result.connect(self.result)
self.runner.signals.progress.connect(self.progress.setvalue)
self.threadpool.start(self.runner)

EXNMERARGITR, BAWUESHETRSRFT—T, EABRNINBEXHASE R B5ek: 25%"
AT, XERERIRBEF—ITRITESRHE.

P, BRI EEAR AR, BIa0, Frmpeg AIMSIGRADRSEAMEMSIART, FEFFIRRTHILL ST
NHARNEEHK, AEEHARBLENK. BHEHERS, BFEEXANME.

EXIX—, EELUSKERIaHERaEITR, EREEMHINRAETH, 58— 1878

concurrent/qrunnable_process_parser_elapsed.py B9, &R 7 IX—IIFE,

(S}

FEZEIRRGIR, BT ZAARRM Qrunnable ST, XLSCIEILAER FfEFTPEBETFARE
0. FEFFBERT, BRILWRIEREER—1EE1 Qrhreadrool LFZHFISITIEIEANX LS
2. A, BREA AR EIRIFIEEE TSRS, IMENIETINEY, BB IRERIEZaE

HI.
QThreadpool ABHARMILAIHRIEEETRILIZAIED, BRLBHNFERTOIE—EHEE, B
I E R B HIBA RIS,

TERNRAGZEIN AR —EEMEIENRE——HE. EENELES ——SEENESSER, LS
TBEER. X EERRAEER TS TEAZ RS LA,


af://n4539

9,

XE—MEHEEFAIRG, TEURAEIERHEETRE., XBHRIVEMIRN4E Qrunnable
ETRERAVHEE Y

T EIEsR

TEHEEEEERREARED. BRINITIEAEREHEFIRSEE. EM QabstractListmodel JR4E
Mk, XERETHRET—NEUT QUERREN, TLMER aListview FURENER, AENTIE
HERHAEERIINSIERRE. RERFEHTFZHEBEE KGR, XEESSEMINEIE NN

TiEARZEELE.

Listing 199. concurrent/qrunnable_manager.py

class workerManager(QAbstractListModel):

B, AT AFRIRATN TAEBFIARES o

AE RN Qt BdRiisy, SoRA TAEFRENEE .
_workers = {}

_state = {}

status = pyqtSignal(str)

def _init__(self):
super().__init_QO

# NEAT ARG R A — N2 AR i .
self.threadpool = QThreadPool()
# self.threadpool.setMaxThreadCount (1)
self.max_threads = self.threadpool.maxThreadCount()
print(
"Multithreading with maximum %d threads" % self
.max_threads

self.status_timer = QTimer()
self.status_timer.setInterval(100)
self.status_timer.timeout.connect(self.notify_status)
self.status_timer.start(

def notify_status(self):
n_workers = len(self._workers)
running = min(n_workers, self.max_threads)
waiting = max(0, n_workers - self.max_threads)
self.status.emit(
"{} running, {} waiting, {} threads".format(
running, waiting, self.max_threads
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def enqueue(self, worker):

P — AN TAESREMA BT, DUMEAEFEANN ] SUE1T, kel gy QThreadpool.
worker.signals.error.connect(self.receive_error)
worker.signals.status.connect(self.receive_status)
worker.signals.progress.connect(self.receive_progress)
worker.signals.finished.connect(self.done)

self.threadpool.start(worker)
self._workers[worker.job_id] = worker

# BERIRS S B ONER, #EEENO.
self._state[worker.job_id] = DEFAULT_STATE.copy()

self.TayoutChanged.emit()

def receive_status(self, job_id, status):
self._state[job_id]["status"] = status
self.TlayoutChanged.emit()

def receive_progress(self, job_id, progress):
self._state[job_id]["progress"] = progress
self.TlayoutChanged.emit()

def receive_error(self, job_id, message):
print(job_id, message)

def done(self, job_id):
1155/ TAEERE QL 5E il L NG B TAE AL F 8 P R R
FAVG AR EE TR T, FONIEHF Bonid &/ O 5 s TR .
del self._workers[job_id]
self.layoutChanged.emit()

def cleanup(self):

M worker_state WEERRITA O e BRI TR RS .
for job_id, s in 1list(self._state.items()):
if s["status"] in (STATUS_COMPLETE, STATUS_ERROR):
del self._state[job_id]
self.layoutChanged.emit()

# A
def data(self, index, role):
if role == Qt.ItembataRole.DisplayRole:
# 1S W U BAR A
job_ids = Tist(self._state.keys())
job_id = job_ids[index.row()]
return job_id, self._state[job_id]

def rowCount(self, index):
return len(self._state)



TRHEEEER /M, FHEID .enqueue O fEEEER. XIGERMAES, FHELIBEERINZ
Ligithh, —BRLETR, EMSRIER I,

TRSHIEFAEEARBFEE _workers B, IZFHLMESSIDARE, B—MRZAFH _state, ATFHE
TIRHEANSIIHERER. HIGESEFME, LUEEESTREMRMMESS, RIFERRIITE, RIS
BERRETAESIER, BRIER

BMEXHNITEERESENEZEEERIE L, XWEES _state FH, ITEEREESMRES
RATIE. —BEEEMASHEER, FIIWAB . layoutchanged ) RAMAEEMIERIRIRT.
_clear_ 73i&BH \_state 5k, FHBRMEAIEEMEEMIIIE.

&E, BINRET —NEREE, EMA—1NEE, BASEMFARSERRL. EEEE
_workers #] max_threads PRIR/IME, ZFELREE _workers JiiZE max_threads (REXTF
F) . mBEREREFEONRSEL,

Tz

ZTEHEAS SEAZRIRIFETRPIERERE. BAIEERMNE—ERERI— job_id &
. ZEMELIRE TIRHERIRE.

TRHERESLMESITIE ID, EEERRAER TIFHERIE TES—EMEMITAS. #
ZITEHEASR— ARGV TIEHE, ESE100R (BRIEARIN %RIHE) , FHiT—
MEARRHE. ZTEHERHESER—RY T, ERRTRERERAZTAER.

Listing 200. concurrent/qrunnable_manager.py

class workerSignals(Qobject):

JE SUBAT ) TAELEFE T FH M55 -
IRFIE S -
finished

A HHE

error
“Judl” (exctype, value, traceback.format_exc() )

result
"object’ data returned from processing, anything

progress
“int’ dindicating % progress

error = pyqtSignal(str, str)
result = pyqtSignal(str, object) # AT LIiR[ALA 475 .

finished = pyqtSignal(str)

progress = pyqtSignal(str, int)
status = pyqtSignal(str, str)

class worker(QRunnable):

TARLAE
M QRunnable 4kik, FIT AL TARLAEMRE . (55 MUE LIE.
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iparam args: i EERG TAEHRRISH
iparam kwargs: 5 Z EIBRsG TAEBRR I XS

def _init__(self, *args, **kwargs):
super().__init_Q

# AEERB S (TR |
self.signals = workerSignals()

# IXAATSS Bl — A ME— bR
self.job_id = str(uuid.uuid4())

# TARRISY
self.args = args
self.kwargs = kwargs

self.signals.status.emit(self.job_id, STATUS_WAITING)

@pyqtslot()
def run(self):

AR NI ZHA R 7 S B I IS AT 45 R 2

self.signals.status.emit(self.job_id, STATUS_RUNNING)
x, y = self.args
try:

value = random.randint(0, 100) * x

delay = random.random() / 10

result = []

for n in range(100):

# AR
value = value / vy
y =1

# UL RO I = 51 R Bk L4 iR

result.append(value)

# 7R AR RS
self.signals.progress.emit(self.job_id, n + 1)
time.sleep(delay)

except Exception as e:
print(e)
# FRAVARE TIXNE R, dRERaiit.
self.signals.error.emit(self.job_id, str(e))
self.signals.status.emit(self.job_id, STATUS_ERROR)

else:
self.signals.result.emit(self.job_id, result)



self.signals.status.emit(self.job_id, STATUS_COMPLETE)

self.signals.finished.emit(self.job_id)

BT ZAIEEIRHEESH, BIEE—IREHES, ESREUTRSZ—, REWRER, REXA
MEERINSESBI SERFAS A H.

Listing 201. concurrent/qrunnable_manager.py

STATUS_WAITING = "waiting"
STATUS_RUNNING = "running"
STATUS_ERROR = "error"
STATUS_COMPLETE = "complete"

STATUS_COLORS = {
STATUS_RUNNING: "#33a02c",
STATUS_ERROR: "#e3lalc",
STATUS_COMPLETE: "#b2df8a",

DEFAULT_STATE = {"progress": 0, "status": STATUS_WAITING}

BNEDRSHOMT S, XL ERIARRAIER,
BHEXTRT

HAWER aListview RETHER, B%, JIFNERDTSTHRNIAE HTIERNX—H,
{iEF8 qitembelegate , EAMVFRAINBITARBIEENLEMH.

Listing 202. concurrent/qrunnable_manager.py

class ProgressBarDelegate(QStyledItemDelegate):
def paint(self, painter, option, index):
# data RIBAVRESTH, WEHE. ID FURE.
job_id, data = index.model().data(
index, Qt.ItemDataRole.DisplayRole

)
if data["progress"] > 0:

color = QColor(STATUS_COLORS[data["status"]])
brush = QBrush()
brush.setcolor(color)
brush.setStyle(Qt.Brushstyle.SolidPattern)
width = option.rect.width() * data["progress"] / 100
rect = QRect(

option.rect
) # rect WIEIA, DMEFRATA LT ES. .
rect.setwidth(width)

painter.fillRect(rect, brush)

pen = QPen()
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pen.setColor(Qt.Globalcolor.black)
painter.drawText(
option.rect, Qt.AlignmentFlag.AlignLeft, job_id

)

FAIMNRBLRSREN SR TROEUE, A
index.model().data(index,Qt.ItempataRole.DisplayrRole) ., IXPERAT .data) 7%, EAE
SlFIAE. EEAIRY .dataQ 73, EAIRERERLEWHE—— job_id FIASFH, HHES
progress F[] status &,

SFEEKES (progress > 0) , RSB FAXFEEERE., ZFHELAIITA/N option.rect()
LHOER, RERBETHRESILEE., &5, BIEEFERESER job_id XK,

Fia—MES
—IgEE, BITETLUETER .self.worker.enqueue() HEATIEHREBRSECEHBMES.

Listing 203. concurrent/qrunnable_manager.py

def start_worker(self):
x = random.randint(0, 1000)
y random. randint(0, 1000)

worker(x, y)

w.signals.result.connect(self.display_result)
w.signals.error.connect(self.display_result)

self.workers.enqueue(w)

.enqueue () JIEREZE—MIERITIEHE, FISREMSSHINZICLURERAR. B2, MBI
B IME TR bIA EZERIFNERES.
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B | python —

X

Obfe8027-b791-4387-8d99-1179d0754

OAESEEADIE - -3+:03+

15c897c4-66a9-4c14-8106-b463996f7

_1 _Ae8f-bc8a-c52e55417]

Tec69b71-4bcb-4dd7-addf-cb95e74.2
eb014ala-1633-4eff-bc2b-d76803cfel

6.27158051003994e-238,
8.284782708137300e-261,
1.0958707285895907e-263,
1.4514844087279347e-266,
1.9250456349176853e-269,
2.5565015071948014e-272,
3.3996030680781935e-275,
4.526/7/68399571496e-278,
6.035691199428662e-281,
8.058332709517572e-284,
1.0773172071547557e-286]

Start a worker

Clear




E209: EHERFAE, SULUEXEENFTESHEEHE.

et E’gwﬂmg;&mﬁ &cla@wq‘;ﬂmth :%aaagaﬁmnwﬁ, 3k
AP ETETTeS = = izn

BRI EEABPIRX LRGN, A=iREREENEER——0, BRAREET
Reeili R LS RATE S IRE

ERIES

HATILUSEHES, BEh—EESTRESEERMAL, (BUNRE RS LRI KANESIE?
Quistview FIFRANERERIT, FETEPAYTRIAFENTFHE, TERVTES —MNREXEK, FM
FIRPLURNEFNRPER TIFHE.

Listing 204. concurrent/qrunnable_manager_stop.py

def stop_worker(self):
selected = self.progress.selectedIndexes()
for idx in selected:
job_id = self.workers.data(
idx, Qt.ItembataRole.DisplayRole

)
self.workers.kilT(job_id)

Iﬁ‘-lttz’;“'l‘ HATEFBRIENZIELNEH SRETII, AEH LI EERIUEERHERES
FEEUTAINTRZRES, TRENZ2NARSGE—E.
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® | python — X

334a3d70-48bf-4efe-a55f-5f1e428 ~
08eb64061-fcba-4561-a0ef-ff30df6tL
4b7516fc-4d1b-4726-87df-8a391¢'
Ob7adelf-adea-48ef-a3b1-a/bf89<
d8634248-7cla-44ce-84c/-d5312d
55fc53ff-6f9a-4d59-8b00-df9eb7a:
D5cd2481-0abc-47a7-8903-c95351: v

0.951313979218/7%e-230, .ﬁ.
2.8513793636730058e-232,
8.193618861129327e-235,
2.3612734470113335e-237,
0.824489731.2460628e-240,
1.978112965578733e-242,
2./5032838831027e-245,
1.6764805796822944e-247,
4.9019399990/10364e-250,
1.4375337240677526e-252,
4.228040364905155e-255]

Start a worker

Stop




E210: EHsR, BRIAE—ISKELE.

kmEGuer o

S/ILERIRIR, F(J—EEM Qrunnable XJSKMERA QThreadrool HUTESS. FIURATAUESS
‘*Eﬁz*r@ﬁm rﬁ@#ﬁfﬂ%ﬁmg, 12 threads

MEIFAT, MARE UM, 1ZeA0? B, dﬂﬁ%?ﬁ%?j:h%i’
J"_ LﬁHﬁIEﬂﬂn—J_}: ‘*ﬁ?—:—/\fﬁnﬂﬁ, DEENMNTERS AR, SiE@msdEdTE, mx
MERT, &SR eIgeHASIE.

TEAEF, BAITERIT PyQte BOIFALAZEO Qrhread . ESEBEAMIZAY Qrunnable SR TIE
EHRELRYED, ERFEEeEtSErIE T aFE .

{§@ QThread

5 qrunnable 7=fjl—#£, QThread EFYTIFHEEES—NEEFHITHREHNEER., ShEED
TG TR R mpIis, DRELERAEHTEENXE, SRERUHEBHNITHRBEIA, Xa]
LUBIEF31L QTthread H3EH run( F5iEK5TK.

—MEERAIETE

BAIN—EBGIFFR. TE, BASERT—1MIELRE, EILARIMITEREE. Hi1A
ZEIERINT—MES, BAITLUEREREIENEETRELE.

Listing 205. concurrent/qthread_1.py

import sys
import time

from PyQt6.QtCore import QThread, pyqtSignal, pyqtSlot
from PyQt6.Qtwidgets import QApplication, QLabel, QMainwindow

class Thread(QThread):

TAR&rE

result = pyqtSignal(str) #1

@pyqtslot()
def run(self):

AR S RCE AR T i

print("Thread start")

counter = 0

while True:
time.sleep(0.1)
# T DU AR R T U
self.result.emit(f"The number is {counter}")
counter += 1

print("Thread complete")


af://n4590
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class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

# QLRI R .
self.thread = Thread()
self.thread.start() #2

label = QLabel("output will appear here")

# ERAES, EEms WBERRRE L.

self.thread.result.connect(label.setText)

self.setCentralwidget(label)
self.show()

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()

1.5 Qrunnable A[@E, QThread ZE4¥EE Qobject , HUEAIRILAESRIENTRATENS
=,
2.8F .startQ MAR .runQ XRE&1%RE!
ETHRE, CHEEOREE— A LT, RERRT

XERASAXEN! EHHERESEFMAFRRAERIMNELESTHTH, fRERTESHEN. XE
WEEFRAFRREASWEEHTHIFEE (REERR Python GIL ENMBAAER) .

m] — X

The number is 75

E211: BHESBRERAY QThread HEIES

ERILAZIIIEIN sTeepO VERRYSERATE), BNiZaRI, BIELAEHIEE, TEFARREINALES

=17,



NRIGBEMER numpy BGEMEE, AJLISIAEREIMELREFHITESRINTE.

sty

B EAR PR RIS SIAIE
iRl

WAERATTLUSEERR, (B AFLEE. 5 qrunnable R[E, qrthread KHET .terminateQ 7
%, ATRTFMRMRIETFAEETHSE. XHFIEFSFHNXIRME——SEEEEELL S TUE, BAR
S Python BE.

Listing 206. concurrent/qthread_2.py

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

# QIELMREIFEIE.
self.thread = Thread()
self.thread.start()

label = QLabel("output will appear here")
button = QPushButton("Kill thread")

# &b GLEIZREE) ZR7E.
button.pressed.connect(self.thread.terminate)

# EEASS, XS HIIERR .
self.thread.result.connect(label.setText)
container = Qwidget()

Tayout = QvBoxLayout()
Tayout.addwidget(label)
Tlayout.addwidget(button)
container.setLayout(layout)

self.setCentralwidget(container)
self.show()

WRISIBTIXMER, BRI LT AR SETh T HENRER. XERAHFEATE
FB .terminate) BY, HUTHRESMNENMELE, HEXTEASETAREFAIEMIE.
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B - 0O X

The number is 47

Kill thread

E212: AJLUBT R IHZEE,

XM, Qrhread B—5EAllES, IRTHELIETAEMATRLIE. TCEIERRIDERIEREXA,
(S SEHBR.

HENSRAELAETRIEITRINSRE, BRLIERAEREREERS, A, HEE——REERE
I, SEENSREARSSHENNAREFER. TENRAIET SN LR ILRTE—2XT
%*EEXT%E’J{EIL: I’;izj__\s‘(_ /ﬁo

Listing 207. concurrent/qthread_2b.py

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO

# CIBELMEIFREIE.
self.thread = Thread()
self.thread.start()

label = QLabel("output will appear here")
button = QPushButton("Kill thread")

# 2k GrRIRAE) 2672 .
button.pressed.connect(self.thread.terminate)

# ERES, XfemEsie BEERRE .
self.thread.result.connect(label.setText)
self.thread.finished.connect(self.thread_has_finished) #1

container = Qwidget()
Tlayout = QvBoxLayout()
Tayout.addwidget(label)
Tayout.addwidget(button)
container.setLayout(layout)



self.setCentralwidget(container)
self.show()

def thread_has_finished(self):
print("Thread has finished.")
print(
self.thread,
self.thread.isRunning(),
self.thread.isFinished(),
) #2

1. BRI ESEREIRINNBENE.,
2. MNRIGRIEEAZ, 18RI R AT RE R TELUAL BRisR.

EREATUMNAEBERIE—PEAE, BETEFFFAINERM runO SiEHEREL. —BERY runO 73
%, GIEMSBEERHNTEERE, HESHESSMA.

Listing 208. concurrent/qthread_2c.py

class Thread(QThread):

TAEZHE

mn

result = pyqtSignal(str) #1

@pyqtslot()
def run(self):

T AR N TECE 7 B T

print("Thread start")
counter = 0
while True:
time.sleep(0.1)
# T DA A AT R T U
self.result.emit(f"The number is {counter}")
counter += 1
if counter > 50:
return #1

1.7 runQ BZEFER return FREFHERILLEIE.

LIRIET EIARBIRS, RIS 50 &FIE, EAFIM run() 75EIRE., MNRELZ FERE TELE
B, BER, BAEBRBEILAETRES —EiEC 2K, EIFTELIL,

RIELE

ER—rfI, BARSAEIEEET, BLEREEHIREINPENE. B, SBERRIEIET
RILAERS, BEF BB SEIHTERE, TIeRATEBIIE, BRUEMSIEHENITA.
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BA—BEETieAT St RALENERE. BBA, ULHNEEERNASLERE, SFEHNFE
EXMA. 5 Qrunnable 7RAIZE, BATTLAERLZTHI— M REIREREHIERR, RBERIREL
True , fEIRFIEHRER,

BXIERE, BAIBBEEMXMAENE, FTERIUFER—NEH is_running FRSHIBEEN A
.stop) RELIX—r. HAAXNGIER, BSFE is_running IRSIREAN False, HIrGIREN
False Y, EMEINGLER, KIBGEH runO FHi%, FXiA.

Listing 209. concurrent/qthread_3.py

class Thread(QThread):

mun

TAELAE

result = pyqtSignal(str)

@pyqgtslot()
def run(self):

T AR BB AR T

self.data = None

self.is_running = True

print("Thread start")

counter = 0

while self.is_running:
time.sleep(0.1)
# W D SR R T U
self.result.emit(f"The number 1is {counter}")
counter += 1

def stop(self):
self.is_running = False

REBATLMESERE, FEEEABEEXR stopO 73k, AR

Listing 210. concurrent/qthread_3.py

button = QPushButton("shutdown thread")
# USRI 2 HE .
button.pressed.connect(self.thread.stop)

HRFEECSTEEXE, BIMITULZESMHREENSR, MARELESER. BEEHTEGENRR
D2 thread_has_finished J73i&H.

Listing 211. concurrent/qthread_3.py

def thread_has_finished(self):
print("Thread has finished.")
print(
self.thread,
self.thread.isRunning(),
self.thread.isFinished(),



MRIBITIXNMER, BRZEBEIEF G AR — AT, ERTEI AR AIRIEERE, BE
B, BELAEXARARES B EieciilE, EMzs8dsiRRERR.

my — ] .

The number is 155

Shutdown thread

E213: EALAMERRET SRR,

HATTLAERERNER T R EIEERER R VEERNEAES. TEHAW BT7TBENA Thread
K, INT— send_data 737K, ZOEER—NSH, FHBY self BHREMFMEELES.

fERRLETSIER, BAITLIRLZAEN runO S AEEIE, FHEZSEPIHIAXLEHE, NEKREERN
7.

Listing 212. concurrent/qthread_4.py

import sys
import time

from PyQt6.QtCore import QThread, pyqtSignal, pyqtSlot
from PyQt6.Qtwidgets import (

QAppTlication,

QLabel,

QMainwindow,

QPushButton,

QSpinBox,

QVBoxLayout,

Qwidget,

class Thread(QThread):
TAELRE

result = pyqtSignal(str)



@pyqtslot()
def run(self):

S ACRY S AR T

self.data = None

self.is_running = True

print("Thread start")

counter = 0

while self.is_running:
while self.data is None:

time.sleep(0.1) # “545%ds <1>.

# W D SR R T U
counter += self.data
self.result.emit(f"The cumulative total is {counter}")
self.data = None

def send_data(self, data):

KRR EAHEE

self.data = data

def stop(self):
self.is_running = False

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO
# BRI G .
self.thread = Thread()
self.thread.start()

self.numeric_input = QSpinBox()
button_input = QPushButton("Submit number")

label = QLabel("output will appear here")

button_stop = QPushButton("Shutdown thread")
# UHEH S ZRRE
button_stop.pressed.connect(self.thread.stop)

# AT, XFERH S BIERR .
button_input.pressed.connect(self.submit_data)
self.thread.result.connect(label.setText)
self.thread.finished.connect(self.thread_has_finished)

container = Qwidget()

layout = QvBoxLayout()
Tayout.addwidget(self.numeric_input)
Tlayout.addwidget (button_input)
Tayout.addwidget(Tabel)
Tayout.addwidget (button_stop)
container.setLayout(layout)



self.setCentralwidget(container)
self.show()

def submit_data(self):
# B MR SRR A R
self.thread.send_data(self.numeric_input.value())
def thread_has_finished(self):

print("Thread has finished.")

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()

REETXARG), BLBRLITEN. EHLUER ospinsox EE—MHF, AEREREEHERE
RIGERE. CATHICENREFIIR SRt Ees DHikEE

m| — n X

b =

Submit number

Qutput will appear here

Shutdown thread

E214: WE, FAITLAUER QspinBox FIEEHAFEA IHIEFRIRATHIE.

WNRIGMER " RIALIR HHREIEERTR, FageiT BRI — LSRN, SiERsSteXiF, BIRaLAE
CRAZBIBREE—ME, MTENASHT—RRE! XERNS is_running ESERERTR
BTN, REEESFFA.

BRRXNARA, FHIFEEX is_running InGHICEBEEFERTR.

Listing 213. concurrent/qthread_4b.py



@pyqtslot()
def run(self):

SRS BB CE AR ML 7V

print("Thread start")

self.data = None

self.is_running = True

counter = 0

while True:

while self.data is None:
if not self.is_running:
return # Exit thread.

time.sleep(0.1) # ZEfEHE <1>.

# W Dk S R e i e

counter += self.data

self.result.emit(f"The cumulative total is {counter}")
self.data = None

NREIMEE XN, BRI, NRELIESFEFIHRTRE, BRENEH.

EENEIEPIRESISREEHIRMR, BSUER, LIBEREISIMIBIER. ERITEEHE
BATEZE, DURERHEHUISIEZR, BSUHTHRE.

BE, BAHEEE—SRIRSEUE, B TEHRERaThEEIRIN., BTG E
QRunnable —#f, WY __init__ RARINSECEHXLEEIR, IRUNSENIIFIETE self X
&b, LMEE run) xR,

Listing 214. concurrent/qthread_5.py

class Thread(QThread):

TAELFE

result = pyqtSignal(str)

def __init__(self, initial_data):
super().__init_QO
self.data = initial_data

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO
# QLRI EIE



self.thread = Thread(500)
self.thread.start()
# ...

ERXAMTTE, ERLIRLASRERFRIEIEIE. EEEPHTEIR (A sleep fEHF) . ALK

FEHEIESIREEIEIRINZ Qt NAREFHLE KT THIZEN R E AR,

WBABRT B— 10, LUERMEESMEIREE., XA, FIHERERRLUER— B8,

279 waiting_for_data, F(IATLUGETE True 1 False Z[EJR, EAJLAERXA

Listing 215. concurrent/qthread_6.py

class Thread(QThread):

mun

TAELRRE

result = pyqtSignal(str)

def _init__(self, initial_counter):
super().__init_Q
self.counter = initial_counter

@pyqtslot()
def run(self):

SRS RLRCE AE ML 7V
print("Thread start")
self.is_running = True
self.waiting_for_data = True
while True:
while self.waiting_for_data:
if not self.is_running:
return # Exit thread.
time.sleep(0.1) # ZEf5%uE <1>.

# BT DU A R T U

self.counter += self.input_add

self.counter *= self.input_multiply
self.result.emit(f"The cumulative total 1is {self.counter}

self.waiting_for_data = True

def send_data(self, add, multiply):

BERZRE N
self.input_add = add
self.input_multiply = multiply
self.waiting_for_data = False

def stop(self):
self.is_running = False



class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q
# QIRLREIFRIE.
self.thread = Thread(500)
self.thread.start()

self.add_input = QSpinBox()
self.mult_input = QSpinBox()
button_input = QPushButton("Submit number")

label = QLabel("output will appear here")

button_stop = QPushButton("Shutdown thread")
# RHEHL OGP 2R FE .
button_stop.pressed.connect(self.thread.stop)

# EEASS, XFERE S BIERRS .
button_input.pressed.connect(self.submit_data)
self.thread.result.connect(label.setText)
self.thread.finished.connect(self.thread_has_finished)

container = Qwidget()

Tayout = QvBoxLayout()
Tlayout.addwidget(self.add_input)
Tayout.addwidget(self.mult_input)
Tlayout.addwidget (button_input)
Tayout.addwidget(label)
Tayout.addwidget (button_stop)
container.setLayout(layout)

self.setCentralwidget(container)
self.show()

def submit_data(self):
# BB N R AR A 4 LR
self.thread.send_data(
self.add_input.value(), self.mult_input.value()

def thread_has_finished(self):
print("Thread has finished.")

app = QApplication(sys.argv)
window = Mainwindow()
app.exec()

AR RIS IRSSEUR T AR D A MERVRIITTE, A — N ERXRHTES AR, XM
FRESEEAREREEFRAAENER MR, fla0, JEMIMBIRSS S REEERT.

Listing 216. concurrent/qthread_6b.py

class Thread(QThread):
def send_add(self, add):



self.input_add = add

def send_multiply(self, multiply):
self.input_multiply = multiply

def calculate(self):

self.waiting_for_data = False # f#4ijfit5.
class Mainwindow(QMainwindow) :

def submit_data(self):
# BB N R AR A A LR AR .
self.thread.send_add(self.add_input.value())
self.thread.send_multiply(self.mult_input.value())
self.thread.calculate()

RTINS, BNIZEBRSZRIEERNMTA. HSESMFRNEEFFREENX, &
BURTZEAZIEE MU 4.

@,

TEZHREEAEFIINSFEERA, fN, ERENBREFF, ERFASIEEITNAERER
RURLERY, MEERLEEEITRER S 2GR XAY.

(EREiERYES

LN RREFFHTRIURER, ZRENERMZEN——TIeRE TR FABER, E:
BYEMET, RBPIEEHTARERERNER, X—mWTRENRKAES (NiTEEMNSE
X) WHEE, ANRZRIGTESHARRERTRBEANEAZUH AL


af://n4691

TERe ERRE INEENRAT AT LATER . SESAUS AT EARNSEAFREER,

— MR ERRYT AR R PR SRR, BIREEERSEN, XEERMEGERNE. BFHIENR
HEREHIZE, B IEEMIRRRR, FIRI—NERRHERETE, WHAIRIIEREER.

HEFE—TELINGZE, BTERFERAREDHTHRE, DURIHEESKEE. ERERA
INNHERSEEREMH! BiIRNEES ENRETESHISIEHRIER.



® | python — O X

O0bf68027-b791-4387-8d99-ff79d0754

T e

15c897c4-86a9-4c14-8106-b463996f7

BORMERBER0RE - 1c51-bcBa-c52e55417)

Tec69b71-4bcb-4dd7-addf-cb95e742
eb014ala-1633-4eff-bc2b-d76803cfel

6.27158051005994e-258, A~
8.284782708137306e-261,
1.0958707285895907e-263,
1.4514844087279347e-266,
1.9250456349176853e-269,
2.5565015071948014e-272,
3.3996030680781935e-275,
4.526768399571496e-278,
6.035691199428662e-281,
8.058332709517572e-2684,
1.0773172071547557e-286]

Start a worker

Clear

2 running, 0 waiting, 12 threads

—ES RN AREFTRE S HRES

HESFINRBIA™ERNZTTHE:
o HEFRZEIRSRH
o HERAIBRKAIFSHEMZIERR
o HEFRTAHIEKIR

REXLRR, JRSt2RBEEESARR. RETHTRSILAFRBEISBAH, M
SEERAER——EEE THNHEE? | IXEEARIL AP REMIRIAE, RN/ ATsEER.

HoE, BHBRPHATNENAREFRERE T Fa——E—NTHRREZERMENEE. 2=
FRFEHMEE, ARERMAEAS. NREFEELEL, FTLUSERESREHE.



RS IR RAIRAES IR E R,

IBSPEESIER MERFESIFERER.

IBSSWER RERYIBIN MEE(ESS FRRaTiE.

FERRBFAERLESFERHRERE.

AEER L EEA NI ES.

28. =17 EPar S RiEE

FIERIALL, HMNELRY TAIERRIIZAZETETIER, BIAEAPythonly subprocess &EHRFKIZ

THNEBRERS. BTEPYQterR, EAINARTLRIBAE T QRS IZITI/INGBIER, Bl QProcess . fEH
QpProcess BIEEFHITIESEIIEER,

BRI FRAR——FRA1EUZE— QProcess XI5, AR .start 5i%, EABRITHGS
M—PMFRBESHGIR. FERGAIF, BIEESTEENEREA, F/A Python 5<% : python
dummy_script.py.,

p = QProcess()
p.start("python", ["dummy_script.py"])

9,

RIRICHOIANR, EIJREREISE python3 MAZ python

1&FEEE Qprocess SLHiz1THAE, BESIBREFE self sHEHMMUE.

MRERARBET—MEF, MAKOEERENFA, BAXNMIRNGIFHEST. B2, WNREE
BESMTREREMIT A, Qprocess RMET—HES, AILIAKIRERHZATHEFINAE.

=EBEEHR . readyrReadStandardoutput #1 .readyReadstandarderror , IXYCE(FSEHIESD
FrEm TR E SRR HIEEATRtR . FrE i TAOHEE B N H iR —— AR B EEIR.
ERHIREHRITER (RE) |, minEERREEIERSRE.

= QProcess()
.readyReadstandardoutput.connect(self.handle_stdout)
.readyReadStandarderror.connect(self.handle_stderr)
.stateChanged.connect(self.handle_state)
.finished.connect(self.cleanup)

.start("python", ["dummy_script.py"])


af://n4719

o, BBE—EHESRRIAR . finished (5, DUN—NEHEBRSEET(ATft AR
.statechanged {55, B%UE (f£ QProcess.ProcessState #EFEHEN) WA,

BE B iR

QProcess.NotRunning 0 ZHERIET

QProcess.Starting 1 HIZEEE), (BEEFEREER
QProcess.Running 2 ZHIRIEEE T, HEESIFRHITESIERE

ETERGIR, BAVEXNERR QProcess REY B, AtnEREIIRERRMIGMIERERF. @80
RN RV E S EEE X EAMEER, FHMER . readallstandarderror() #0
.readAllstandardoutput() fAXTHIEEUERIERK.

X7 AR T, EISERI TS,

?_ ligan == ﬁﬂ]ﬂ’\]};iﬂ_‘ﬂiﬂzli dummy_script.py L@—%ﬁﬂ?‘—fﬁﬁ XL R RS ARITLAR AL E
SEFNEMLEER. BREMNRSESEREREE

ke E LI

Listing 217. concurrent/qprocess.py

import re
import sys

from PyQt6.QtCore import QProcess
from PyQt6.Qtwidgets import (

QApplication,

QMainwindow,

QPlainTextEdit,

QProgressBar,

QPushButton,

QvBoxLayout,

Qwidget,

STATES = {
QProcess.ProcessState.NotRunning: "Not running",
QProcess.ProcessState.Starting: "Starting..."
QProcess.ProcessState.Running: "Running..."

progress_re = re.compile("Total complete: (\d+)%")

def simple_percent_parser(output):



{fifl progress_re IENZEEX VLT,
IR [Al = AR IR A Sy LUE R
m = progress_re.search(output)
if m:
pc_complete = m.group(1l)
return int(pc_complete)

def extract_vars(1):

MATHHSRIA R, ARAEE ST, FHFS REX
data = {}
for s in 1.splitlines():
if "=" din s:
name, value = s.split("=")
data[name] = value
return data

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_QO

# DREFEEFESIH .

self.p = None

Tayout = QvBoxLayout()

self.text = QPlainTextEdit()
Tlayout.addwidget(self.text)

self.progress = QProgressBar()
Tlayout.addwidget(self.progress)

btn_run = QPushButton("Execute')
btn_run.clicked.connect(self.start)

layout.addwidget(btn_run)

w = Qwidget()
w.setLayout(layout)
self.setCentralwidget(w)

self.show()

def start(self):
if self.p is not None:
return

self.p = QProcess()
self.p.readyReadStandardoutput.connect(self.handle_stdout)
self.p.readyReadStandardError.connect(self.handle_stderr)
self.p.stateChanged.connect(self.handle_state)



self.p.finished.connect(self.cleanup)
self.p.start("python", ["dummy_script.py"])

def handle_stderr(self):
result = bytes(self.p.readAllstandarderror()).decode("utf8")
progress = simple_percent_parser(result)

self.progress.setvalue(progress)

def handle_stdout(self):
result = bytes(self.p.readAllstandardoutput()).decode("utf8")
data = extract_vars(result)

self.text.appendPlainText(str(data))

def handle_state(self, state):
self.statusBar().showMessage(STATES[state])

def cleanup(self):
self.p = None

app = QApplication(sys.argv)
w = Mainwindow()
app.exec()

LB, FIVSHIZRISIBEHEE self.p o, XERERNI—RRBERIT—NEHE. BEFILIE
RSN ARF—RIETERS MR, IREAFEREREXEHENEE, ERLIESEHE
A5 | RfFREES IR,

B2, MREERISHEFREERTTEARENGE, SR EE R — SR NERERFT
BHE. A BIESEHE— 15, B gprocess_manager.py .

THIREERREAEABRIREAESHE, B TERIMSERIRT JobManager KA H,

Listing 218. concurrent/qprocess_manager.py

class JobManager(QAbstractListModel):
B, T OBTESIEN . brdEfr . FRuEE R AT R AT A
EMEIIRER Qt BURBAL, R BRI
_jobs = {}
_state = {}
_parsers = {}

status = pyqtSignal(str)
result pyqtSignal(str, object)
progress = pyqtSignal(str, int)

def _init__(self):
super().__init_Q

self.status_timer = QTimer()
self.status_timer.setInterval(100)



self.status_timer.timeout.connect(self.notify_status)
self.status_timer.start()

# WSS, I AT A8 ik R ST
self.progress.connect(self.handle_progress)

def notify_status(self):
n_jobs = Ten(self._jobs)
self.status.emit("{} jobs".format(n_jobs))

def execute(self, command, arguments, parsers=None):

A B — A EERERAAT

job_id = uuid.uuid4() .hex

# BREILN, B5 TV FAGE E B REME R B, ROV S R EBOvEANME 53
job_id HF.

def fwd_signal(target):
return lambda *args: target(job_id, *args)

self._parsers[job_id] = parsers or []

# FEIRS W E SR, 3 R0,
self._state[job_id] = DEFAULT_STATE.copy()

p = QProcess()
p.readyReadStandardoutput.connect(

fwd_signal(self.handle_output)
)

p.readyReadStandardError.connect(fwd_signal(self.
handle_output))

p.statechanged.connect(fwd_signal(self.handle_state))

p.finished.connect(fwd_signal(self.done))

self._jobs[job_id] = p
p.start(command, arguments)
self.layoutChanged.emit()
def handle_output(self, job_id):
p = self._jobs[job_id]
stderr = bytes(p.readAllstandarderror()).decode("utf8")

stdout = bytes(p.readAllstandardoutput()).decode("utf8")
output

stderr + stdout

parsers = self._parsers.get(job_id)
for parser, signal_name in parsers:
# AR A AT 20 s 34T A AT
result = parser(output)
if result:
# AW (R signal_name) EHAES, I fdbras & .
signal = getattr(self, signal_name)
signal.emit(job_id, result)



def handle_progress(self, job_id, progress):
self._state[job_id]["progress"] = progress
self.TayoutChanged.emit()

def handle_state(self, job_id, state):
self._state[job_id]["status"] = state
self.TlayoutChanged.emit()

def done(self, job_id, exit_code, exit_status):

R/ TAFRERECTE R K H TSI TAEH 7 IR ER
AR AR AR TARARRIRZS T, BN T Bonid 2/ B8 s TR RS .

del self._jobs[job_id]
self.TayoutChanged.emit()

def cleanup(self):

M worker_state HHFRITH C5ERECRIL TS -

for job_id, s in list(self._state.items()):
if s["status"] == QProcess.ProcessState.NotRunning:
del self._state[job_id]
self.TayoutChanged.emit()

# IR
def data(self, index, role):
if role == Qt.ItemDataRole.DisplayRole:
# BEZ W T OB
job_ids = 1ist(self._state.keys())
job_id = job_ids[index.row()]
return job_id, self._state[job_id]

def rowCount(self, index):
return len(self._state)

RERMT—MERNERZO, EEA(EN auistview FIEM., BEMZEIT ProgressBarbelegate
AT IIGHHESR, ABRTESIHRT. HEZRIREHHERSRE—ELTIEMRSNH
RRE, ACTAUNLEE,

HFRES, ke TIEHEHEERLEE, F .readyrReadstandarderror ]
.readyReadstandardoutput EEASEREIESXT O EEMENTIENEER. AT HRRXANIRE,
BAIEN TEEMM job_id , HIZEESLUSILEIERRNEIEIH,

RITESTERV TR SHTRIEIEERHTFMETE _parsers 1, 8 MESRIIEESBEISERMAMEITEEL
B, BTRbiiEsER ISR, BNEX TR BSOS — T ATRINEMEE, 5—1
BT EREE TR,

Listing 219. concurrent/qprocess_manager.py

progress_re = re.compile("Total complete: (\d+)%", re.m)

def simple_percent_parser(output):



f§ifl progress_re IENZEikRITH AT,
IR [Bl— AN RORE 4 Lk .

= progress_re.search(output)
if m:
pc_complete = m.group(1l)
return int(pc_complete)

def extract_vars(1):
MAT PR, BRAESE ST, HIFRo NEERT .

data = {}
for s in 1.splitlines():
if "=" in s:
name, value = s.split("=")
data[name] = value
return data

TR EA— 1 EBRAITTANIRGS, 25RO SRR REHEREIESHER. F5EY
f£ Jobmanager EffF3 getattr HRIERFRHITE. E20IF, BMNRENT 2/M55, —TATH
FEREY, Z— I RATHE. EEULMREFEMITIESHENESIES. FAXMNEE &3
DIREF R ERELISAORELETS (fln, REHEFRBIBRT) .

BRSNS, AES—MNEHEPETES. BILEIEMES, ANRE(IzMER, @B
RISCRTEEFTHEARIAE,. =ilNE CRUESINEIMIs SIS,



| python — X

4bb/78adaaebc0dbel 7 fe
8798b7al12cbd139b35.
73a142d8b85df17882f87acd
13224092a575f0800834ad9f
ar9f4247b3309849f7effeb

33aaf43abadldd3a3a’/ca%902c

7eab3b6473a142d8b85df17882f87acd: A
{'website': 'www.learnpygt.com'}
WORKER
fb69a8d513224092a575f0800834ad9f:
{'website": 'www.learnpygt.com'}
WORKER
183e2989a79f4247b3309849f7effebl:
{'website': 'www.learnpygt.com'}
WORKER
dfc7f9a33aaf43abadldd3a3a7ca902c:
{'website": 'www.learnpygt.com'}

Run a command

Clear




E215: HIZEHERE, EREEETHIHENHE

Python FIEEMHEZ —HETFEHIBRIFMAIMMN, BfER Pandas. numpy 1 sklearn T B TEHED
#r. {#/A PyQte {EEFRFRRENARER, SR ZEMNNBRERSIGEFEIXLE Python THE, M

MRS ZAIEUEIRNELN B IR ETER. BIEEN B TEEE, BRrEiIFIRIE

B EREUE. BAEPR, BB MNERNRE — P E —— TR,

TEfER PyQte FF AN FERERFRT, EEMANEEIEE ——matplotlib (BHIRMHXT Pandas BIZRAYSEIAIR
FR) #0 PyQtGraph, 5&{#H Qtnative B i EEIR., FEAES, FHAVEHRITUTFIAEXLEEZ
N FERE R AT L.

29. {EF PyQtGraph #{TEUERI{L

BRIEAILAE PyQte iR matplotlib B, BFERARHATERE. NTEHRASEXRENS
B, SolseREE R PyQtGraph A&, PyQtGraph &7 PyQt6 A4l QGraphicsscene 143, AJ
IREEFRVAENRE, 1SRN TSErEUE, ERERREM, FeeEFER Qt B HENBEN S
=,

EARER, FIWENAMER PyQtGraph BIBLERMIISE—F, AEERINICRLFIE. &5
B irE. ERMENSHSREFREGISRE.

FriafEm

Z(ER PyQtGraph 5 PyQt6, BETFEERZELEZIER Python IRz, EAILUER pip HiT%
=

BEANES, PyQte iRIEEFT, BUEEEER PyQtGraph I AETERA,

pip install git+https://github.com/pyqgtgraph/pyqtgraph@master
REFTHRE, BROZEEBEEE—FSNZIER,
832 PyQtGraph =4

£ PyQtGraph 7, FRFEEERZMER Plotwidget EHEIRRY. ZEHHRE T — B SRIER, TJLUE
LFEMIAERETTRENE., EEE, ZEERMHER QU A acraphicsscene , XEHREER
H, EMEZTSNAERNEME SN, EILMGEIREEMEG—HEIZ Plotwidget

LU RERNERN FFREFAYRA, ZNAEFAE— Quainwindow FEEZ—1 Plotwidget.,

FELATRAIF, AU PyQtGraph =24, B2, EBAILIM Qt Designer 1R PyQtGraph
=,

Listing 220. plotting/pyqtgraph_1.py


af://n4775
af://n4778
af://n4781
af://n4786

import sys

from PyQt6 import Qtwidgets
import pyqtgraph as pg # 73 AQtx /iS5 APyQtGraph

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self):
super().__init__Q

self.graphwidget = pg.Plotwidget()
self.setCentralwidget(self.graphwidget)

hour = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
temperature = [30, 32, 34, 32, 33, 31, 29, 32, 35, 45]

# ofldE: x. y fH
self.graphwidget.plot(hour, temperature)

app = Qtwidgets.QApplication(sys.argv)
main = Mainwindow()

main.show()

app.exec()

9,

FELUTFERAIH, FAIEEA import pygtgraph as pg A PyQtGraph, X2 PyQtGraphix
FRERNAE, BEERSFRBESHELESHAN, NREEER, tWalLFER import
pyqtgraph HITEA.



® | MainWindow — O X

El216: BREMEIERIBEN PyQtGraph =4,

PyQtGraph FIEVALZERFIIFEEBE—REBESR, —FAMEN (JIFEANN) B8&%F. 1
, FIEEE PyQtGraph FEBLEIARIET, LISELERIINIAIR A,

HIURE]

PyQtGraph 5/ Qt AY qQGraphicsscene REFHIER. XEEFHAIBEBEIBRMBINERN Qt L&ZFOAZIREE
EI, LABRTLHIE., 28T, PyQtGraph 27—/ API, ATF4HIEMEEEE,

TERMSN BRI E X E S ERREIR S AR I8,
EREe

M EEHINBREFEZERIE, HIIUTUENSSEE, HE2EA Plotwidget L (£
self.graphwidget 1) BY .setBackground J5i%., FTHRINBEERREAOE, HERENER
B ‘W,

self.graphwidget.setBackground('w")

b

EEILBERSIRE (FFEHT) EXRNESRHE.

\W

Listing 221. plotting/pyqtgraph_2.py

import sys

from PyQt6 import Qtwidgets
import pyqtgraph as pg # 75 AQtZ )55 APyQtGraph


af://n4801
af://n4804

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self):
super().__init_QO

self.graphwidget = pg.Plotwidget()
self.setCentralwidget(self.graphwidget)

hour = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
temperature = [30, 32, 34, 32, 33, 31, 29, 32, 35, 45]

self.graphwidget.setBackground("w")
self.graphwidget.plotChour, temperature)

app = Qtwidgets.QApplication(sys.argv)
main = Mainwindow()

main.show()

app.exec()

[® | MainWindow — O X
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E217: $¥PyQtGraphfYEEERKNEE

ERRNFEILIERSHEBNE, XEHEET vatplotlib FERIRERE. BNASERAE
R, BE—PISMIR K BTRTER.

Table 7. Common color codes



me FBAS

blue b
green &
red r
cyan (BRAIEEE) ¢
magenta (F# ) m
yellow y
black k
white w

BRYXLEFRHUERI, EERTLMER T SHBIFRRZIREREHIN, ERFAH #672922,

self.graphwidget.setBackground('#bbccaa') # -+/5itiil

RGB #1 RGBA {ERJ LA BIEA 3 7eéHsk 4 svBEiE, £/A30-255 RIME.

self.graphwidget.setBackground((100,50,255)) # RGB each 0-255
self.graphwidget.setBackground((100,50,255,25)) # RGBA (A = alpha opacity)

RE, BETLIBEEFERQE qcolor EEIKIEEHE.
self.graphwidget.setBackground(QtGui.QColor(100,50,254,25))

SNSRIGTE N FRFE PRV ELhith 75 BEFBRFERY Qcolor X%, EEKEFNERIRENERRFREAIEIA
BRIe, WINsEIFEERA.

color = self.palette().color(QtGui.QPalette.window) # FEEUERINTE 1755,
self.graphwidget.setBackground(color)

g, TEME

PyQtGraph HHIZEERIRER Qt qpen SEBYLH!, X{FFBEMHGIEEMEM qGraphicsscene LE
h—i, WERLEHIRETSEEIN, BERERSHIZLS, BRECIE—HE qren SLHI, FHiE
HiZELS plot Fik.

TEBKAEEE— qren W5, EA—MEI=MBHERITE, EE—RGBE (£4) . FItEH
LUBIEN T Bi— Qcolor JWREENE. ARFHIMGLIIREN plot BREHT pen 2EF,

pen = pg.mkPen(color=(255, 0, 0))
self.graphwidget.plot(hour, temperature, pen=pen)

SEEAIAISUN AR

import sys


af://n4851

from PyQt6 import Qtwidgets
import pyqtgraph as pg # {E3AQtZ /)5S APyQtGraph

class Mainwindow(Qtwidgets.QMainwindow) :

def __init__(self):

super().__init_QO

self.graphwidget = pg.Plotwidget()
self.setCentralwidget(self.graphwidget)

hour = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
temperature = [30, 32, 34, 32, 33, 31, 29, 32, 35, 45]

self.graphwidget.setBackground("w")

pen = pg.mkPen(color=(255, 0, 0))
self.graphwidget.plot(hour, temperature, pen=pen)

app = Qtwidgets.QApplication(sys.argv)
main = Mainwindow()
main.show()

app.exec()

[® | MainWindow

E218: BXEEAE




BITEX qren XK, FATLIERLSRAIIN, SEERFE Qt S BENEFIEREEIFI
(FB%. &%) . fla0, LUTRBIBIE T —5% 15 RERBRILBREL.

pen = pg.mkPen(color=(255, 0, 0), width=15, style=QtCore.Qt.PenStyle.DashLine)

ERNTFR, Br—5R15GENIBES.

[®7 MainWindow — O X
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N\ /
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E219: BEXELEEFE.

ST L ME R ER Qt %51, 855 Qt.prenstyle.SolidLine. Qt.PenStyle.DashLine.
Qt.PenStyle.DotLine . Qt.PenStyle.DashDotLine #]Qt.Penstyle.DashDotDotLine, FEIE

TIXEALARIOTG), ERTLAE Qt S FETRESERNA.
ZRtnicas

WFFSER, HEEDRNS (THFREER) TaHaamhen. BEEE Hatiing, AR
-plot EHENERIFNEINES, WTATR:

self.graphwidget.plotChour, temperature, symbol='+"')

BRT spmbol 4b, BEBILMEBFS AN (symbolsize) . FFSEZE ( symbolBrush) FIFFSINE
(symbolpPen ) £#§, 1&i#45 symbolBrush HYERILAR(EAEIE, B QBrush 8, MASINEALL
B E AR qren LA, SNERTLEAKALE, MEERTIES.

flgn, TEAIRBRBER— PN ARNAB0RIESEHFIRE, T —FEENIB%E L,


https://doc.qt.io/qt-5/qpen.html#pen-style
af://n4867

pen = pg.mkPen(color=(255, 0, 0), width=15, style=QtCore.Qt.PenStyle.DashLine)
self.graphwidget.plotChour, temperature, pen=pen, symbol='+',6symbolsize=30,
symbo1Brush=('b"))

[® ] MainWindow — O X
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E220: BMUER LEER TS,

BRT + BEWFRCH, PyQtGraphifSFLATRENRC, WNRFFzR. XEARC I RERSIER.

e tRiCHIRE
o =i

s Vakics

t =l

d =31

+ R



MRIGEESRIITR, FATLUENET QPainterPath 335, MAEELHITEE B E X HIFRCH
K.

Bl Rt

B TRUERARRABH L T XAFEEE. EPyQtGraphs, ERTLAUBISYER Plotwidget
ER settitleO 7i%, FHENTEFRE, KMNIEERRE,

self.graphwidget.setTitle("Your Title Here")

ERILUBSHEBEMINSECk ARR (LUK PyQtGraph REYHIEFRE) MANAER, SEHRE. F
RA/NOARAE, AT ARRIR S ERI FATR:

B *8

color (str)e.g. CCFFOO
size (str)e.g. 8pt

bold (bool) True or False
italic

TERBHARERENES, FRA/NAI30pt,

self.graphwidget.setTitle("Your Title Here", color="b", size="30pt")

REEE, ERLUER HTMLREEERREREFl, REXFSIEEATEM.

self.graphwidget.setTitle("<span style=\"color:blue;font-size:30pt\">Your Title
Here</span>")
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[®7] MainWindow — O X

Your Title Here
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E221: mEEIURERIE S

AR RR

SHRRRZEML, FAIRTLAER setLabel1 O JTEROIEMIRGR, WTERERISE: UEMNNAE, VE
BJLAZ Teft. right. top 8 bottom FEMEE—, ATHERHMENANNE. BNSEHIK
RICREATIRERNAE.

SR LUSEIMIE S UEIRA1Z 55, XESHSIRENSHIEARRE, EACIIFTERERHY CSS
BIREXS, fFlan, X/NIER font-size, HHFBFR font-size FEESEFR, RAEFEEEHERZ
YERSEUER, M/ER **dictionary Ji%

styles = {'color':'r', 'font-size':'30pt'}
self.graphwidget.setLabel('left', 'Temperature (°C)', **styles)
self.graphwidget.setLabel('bottom', 'Hour (H)', **styles)

XL RF HTML G, ERTLABHIER.

self.graphwidget.setLabel('left', "<span
style=\"color:red;fontsize:30px\">Temperature (°C)</span>")
self.graphwidget.setLabel('bottom', "<span style=\"color:red;fontsize:30px\">Hour
(H)</span>")
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[®7 MainWindow — O X

Your Title Here

Temperature (°C)

7
g J

Hour(H)

E222: BiE MR AIALTRIMRES
E

BT AMFRIHFIE GRS, ISEEERFEET— MRS, BT RRSEEERMENRS. XEEHFR
MERPFINSELEINUHIEE. MEFRFIEFTLUEDER Plotwidget AY .addLegend J5iA3L
W, BEtza), SFETAR .plotQ BN ABERERRER—IBMR.

TERROHEEAIER plotO LHIRIZFREE A Sensor 1", ZEREGERGIFRATFIRRIZZSR.
self.graphwidget.plotChour, temperature, name = "Sensor 1", pen = NewPen,

symbol="+", symbolSize=30, symbolBrush=('b"'))
self.graphwidget.addLegend()
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Your Title Here
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Temperature (°C)

E223: mEEMNER, Er8RANIE.

EGENAR A LA, NREFERNEG, TLIRNIBSEGENZIRMAE. SErILiEd
TERIZEFIRTIE— M 2ITEIEERLS offset SERISERIAMRBE.

BERME

RIS SEMISTLUESNEREZTIHE, THEESEEEN x f1 y &, FelLiEidiEma
Plotwidget EAY .showGrid F5iERERERNESME, ERJLURIIBTIE x F1 y Mg,

YRNAES EyaRee: el TliN

self.graphwidget.showGrid(x=True, y=True)
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[® ] MainWindow — O pd

Your Title Here

Temperature (°C)

E224: BREMIE

IRE S IRIHRYTEE

B, RHEIEEER-ERNEIRCE, SEiRHiEERETE (FlanErnis/ MEFI&EXETE)
AJaeREHM. & PyQtGraph A, BILUELER .setxrange() F .setyRange() FiALIIX—H.
XSRS EFERNERE MR _ EIEE T E RRETE.

TEHEMRERNEE, M. F— 1M 2HE&RME, B1MSHERKE.

self.graphwidget.setXxRange(5, 20, padding=0)
self.graphwidget.setYRange(30, 40, padding=0)

HiEAERSHSETEIRESIUEEEEER, BRBRRTIEENESTE (BUAMEE0.02810.12Z
8], BREUATRERNAN) . REETEBRIXMETE, BHIEANO.

self.graphwidget.setXRange(5, 20, padding=0)
self.graphwidget.setYRange(30, 40, padding=0)

I HRI9LERSEEARBU T AR
import sys

from PyQt6 import Qtwidgets
import pyqtgraph as pg # 73 AQtx /iS5 APyQtGraph


af://n4952

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self):
super().__init_Q

self.graphwidget = pg.Plotwidget()
self.setCentralwidget(self.graphwidget)

hour = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
temperature = [30, 32, 34, 32, 33, 31, 29, 32, 35, 45]

# BT RO EANE6
self.graphwidget.setBackground("w")

# WS INARRR
self.graphwidget.setTitle(
"Your Title Here", color="b", size="30pt"
)
# U I0AR AR Rl
styles = {"color": "#f00", "font-size": "20px"}
self.graphwidget.setLabel("left", "Temperature (°Q)",
styles)
self.graphwidget.setLabel ("bottom", "Hour (H)", **styles)
# I InE
self.graphwidget.addLegend()
# U SR
self.graphwidget.showGrid(x=True, y=True)
# WEJH
self.graphwidget.setXRange(0, 10, padding=0)
self.graphwidget.setYRange(20, 55, padding=0)

e

pen = pg.mkPen(color=(255, 0, 0))
self.graphwidget.plot(

hour,

temperature,

name="Sensor 1",

pen=pen,

symbol="+",

symbolSize=30,

symbo1Brush=("b"),

app = Qtwidgets.QApplication(sys.argv)
main = Mainwindow()

main.show()

app.exec()



[®7 MainWindow - O X

Your Title Here

Temperature (°C)

\
/ﬁ
:

Hour (H)

E225: PREGHATEEL.

BHlSFRE

LEEEIREZFREL. £ PyQtGraph &, XFEER— Plotwidget EZIXIEA .plotO —HfE
B, FELUTROIF, BIWSERMERINEELS, SREEPERNZF. EES, (BENEER
.

ATEWX—IIRE, FAITTLIE vainwindow LEIEECHBEENEEGE, ZmEEZATERER x
My 28 BTEMNSGESRARGESEH. BERZABRIRELFIRCHEE.

def plot(self, x, y, plotname, color):
pen = pg.mkPen(color=color)
self.graphwidget.plot(x, y, name=plotname, pen=pen, symbol=

L

+', symbolSize=30, symbolBrush=(color))

BISHI RIS, FAIVERIE— BN temperature_2 HIFENE, HAS temperature (IES
temperature_1 ) ZEIRIFEVEIERE. BIXEEEHAHEE], BIOTLUSSIITHHE., WE, &
LAER plot BREFIR, IXIGERIR EAERFSE.

self.plotChour, temperature_1l, "Sensorl", 'r')
self.plotChour, temperature_2, "Sensor2", 'b')

Listing 224. plotting/pyqtgraph_5.py

import sys


af://n4963

from PyQt6 import Qtwidgets
import pyqgtgraph as pg # {L3AQtZ /)5S APyQtGraph

class Mainwindow(Qtwidgets.QMainwindow) :
def _init__(self):
super().__init_Q

self.graphwidget = pg.Plotwidget()
self.setCentralwidget(self.graphwidget)

hour = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
temperature = [30, 32, 34, 32, 33, 31, 29, 32, 35, 45]

# KHERPORENOA
self.graphwidget.setBackground("w")

# U R
self.graphwidget.setTitle(
"Your Title Here", color="b", size="30pt"
)
# S INA AR R R
styles = {"color": "#f00", "font-size": "20px"}
self.graphwidget.setLabel("left", "Temperature (°C)", **
styles)
self.graphwidget.setLabel ("bottom", "Hour (H)", **styles)
# IInE
self.graphwidget.addLegend()
# U S
self.graphwidget.showGrid(x=True, y=True)
# WE
self.graphwidget.setXRange(0, 10, padding=0)
self.graphwidget.setYRange(20, 55, padding=0)

self.plot(hour, temperature_1l, "Sensorl", "r")
self.plot(Chour, temperature_2, "Sensor2", "b")

def plot(self, x, y, plotname, color):

pen = pg.mkPen(color=color)
self.graphwidget.plot(

X,

Y,

name=plotname,

pen=pen,

symbol="+",

symbolSize=30,

symbolBrush=(color),

app = Qtwidgets.QApplication(sys.argv)
main = Mainwindow()

main.show()

app.exec()
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Your Title Here
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Temperature (°C)

E226: BERFENERE

O

RIS ERLLIIE, BEXEIIRE. LREE. HEaREMSE.

SEtarE
BEEER
&a, B oseEEEH BRI EE., ETLUESER clear() HiERASLINX—5,

self.graphwidget.clear()

BISMEIRBIRE S, BRI REIE RS,
SEHE®R

BRIEOTL SR EREEXIFHEREFHETR, EXEKREQUWIHRHEHCIERE
QGraphicsscene X%, XWF/NEEHRNER, XABEASHETES, BENREECIESMHRERIRIL
B, RIFEEEHREUE. PyQtGraph SREGHEUEHEMEHINERLITE, MASKMERFHE
fhIT=.

BEH—RL, HNFTERDZEIRAISIA. %5 |IBEERER .plot JTABIEEATIRME, FIATLA
BHEF#EETES. FER, XENEWUSRNSIHE, miRHEERISIA.


af://n4977
af://n4981

my_Tline_

ref = graphwidget.plot(x, y)

—BRABRETSIH, EMERRFARA .setpataJ5i%, BEHEIENAZZS |FBEIA.,

Listing 225. plotting/pyqtgraph_6.py

import sys
from random import randint

from PyQt6 import Qtwidgets
import pyqtgraph as pg # /&% AQtZ )53 APyQtGraph

class Mainwindow(Qtwidgets.QMainwindow) :

def

def

__init__(self):

super().__init_QO

self.graphwidget = pg.Plotwidget()
self.setCentralwidget(self.graphwidget)

self.x = Tist(range(100)) # 100/ I[a] &
self.y = [

randint(0, 100) for _ in range(100)
1 # 10040%ds A

self.graphwidget.setBackground("w")

pen = pg.mkPen(color=(255, 0, 0))

self.data_Tine = self.graphwidget.plot(
self.x, self.y, pen=pen

) #1

self.timer = QtCore.QTimer()
self.timer.setInterval(50)
self.timer.timeout.connect(self.update_plot_data)
self.timer.start()

update_plot_data(self):
self.x = self.x[1:] # FRE—1 y L&,
self.x.append(

self.x[-1] + 1
) # W — A E—AME R A .
self.y = self.y[1:] # MIprE—
self.y.append(randint(0, 100)) # USRI BEALAE
self.data_line.setbata(self.x, self.y) # &%,

1. XBHEAIS BT ZriLHINSZG, FIEEFMEN self.data_line .

BAIER Qrimer & 50 EMEF—IREUE, BiLASIRENBREEENIESE
update_plot_data , fEBBEERR(TEEXEEE. BAIE _init__ RepENIMITATEE, At ESBmE

.

MR TZNARER, SBMZEEE—MER, EFENEEREDLTRY, X BHRESEHHR,
PRI EREE. EULIRE CHESAUEEIRETIAUE, FISIMSERHEREREEEL APl FHEREN,
PyQtGraph MREREIER, RILSTHERILSAEIZEZSMESR.



ST

Cr=H

FEARED, HIFITWEER PyQtGraph LHIESRNER, HEENEE. Rcillirs. ELE 7 #E
PyQtGraph B9757AF0Z08E, 1BS1H PyQtGraph N APIZZE, PyQtGraphfEGitHub FRIGE ke
BT —RINEEXIRHEER, XL REIITPlotting.pys4d (S0TFFAR) .

B | pygtgraph example: Plotting = O X

E227: ~EIEZFRBEPYQtGraph3id,

30. {8 Matplotlib #{TEuET R

FERI—EB R, BAINE T a{ERPYQtGraphfEPY Q6 TAE, ZEFEAQIETFRER
QGraphicsScene RHIESR, FREHETREAMNSHRELERNHEREZO,

M, ®ESB—1FT Python RREE, BHEZHER, FEHTEFENEEME——
Matplotlib, YIREEEISIBEREEESHT TRITZE PyQte BFRFRE, BETREEER
Matplotlib IRHAIZFMEEITIRE, BRAREE T HEN(IE Matplotlib LZEMNEHIN FRFERF.

EAER, HWENMEAMIE PyQte MAFEFFEA Matplotlib B,

P& HAfth Python EE (4 seaborn #1 pandas) tEf5F3 Matplotlib B T4RE, XEARERTLMERXE
Ml —HEERANE PyQt6 , FEELERMEIEAIHS . AEREE— pandas BRI,



af://n4994
http://www.pyqtgraph.org/documentation/
https://github.com/pyqtgraph/pyqtgraph
af://n4999
https://www.matplotlib.org/
https://github.com/mwaskom/seaborn
https://pandas.pydata.org/pandas-docs/version/0.13/visualization.html

=% Matplotlib
NGB EE 2% Matplotlib, MISRkZE, MEAILMER pip HHTZE,

BEARNRS, PyQte iRIFEH. B—PLRito, HPEaQe i, SRLIERE —

pip install git+https://github.com/anntzer/matplotlib.git@qt6

—/MEERAIBIF

AN RESRRIRGIZE T— Matplotlib [Ef FigurecanvasQTAgg , ZEfMEIE T Figure FREAF
BINT —AHH. ZEHANREE— awidget , EETLMEES M Qt I—HEZHR A\ ZINBERERF.

Listing 226. plotting/matplotlib_1.py

import sys
from PyQt6 import Qtwidgets # 7L'F AmatplotlibZ ‘s APyQt6.

import matplotlib
from matplotlib.backends.backend_gtagg import FigureCanvasQTAgg
from matplotlib.figure import Figure

matplotlib.use("QtAgg™)

class MplcCanvas(FigureCanvasQTAgg) :
def __init__(self, parent=None, width=5, height=4, dpi=100):
fig = Figure(figsize=(width, height), dpi=dpi)
self.axes = fig.add_subplot(111)
super().__init__(fig)

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self):
super().__init_QO
# f17 maptlotlib FigureCanvasQTAgg X%, iZxt%mw LT —d4brkh, H) self.axes.
sc = Mplcanvas(self, width=5, height=4, dpi=100)
sc.axes.plot([O, 1, 2, 3, 4], [10, 1, 20, 3, 40])
self.setCentralwidget(sc)

self.show()

app = Qtwidgets.QApplication(sys.argv)
w = Mainwindow()
app.exec()

AEXMERT, EIEA .setcentralwidget 1§ mMplcanvas EERINFIEOEAPIRIEE, XE
KECHEOIEZENED, FMEO—REEAN. SHEdE [0,1,2,3,4], [10,1,20,3,40] AN
HFHIER (DRFR x My 24x) BOFNRME, 8 .plot FIARIEK,


af://n5006
https://github.com/matplotlib/matplotlib/pull/19255
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E228: — MaRpIER
E=i=H

£ PyQt6 HRE7R~AY Matplotlib EISERR E2H Agg fEimsRANERN ((IE) B,
FigureCanvasQTAgg EHETIXNGEHE, HIEERNEGRERE Qt 4 F, XFZEMAHERE, Qt
RELEEANEMAETTRAINE, RELEERE E At EEsIRI x. y A4FR,

&M, Matplotlib RE T Qt BARSEHRIIEAISHIE RN E ENRERISS. XALIBE—TBEENX
TEERE, mTEEAUSE—EMIZISHNARERT. £48TF, HIBNBNTRLXLE
%, LMEFAIREBAE. FRAIMERAR Matplotlib ElFZRENETE.

SEARBU TR, B8ANT LEEEE NavigationToolbar2qr , FHEEIFRIIZ] QvBoxLayout
AOSRE.

Listing 227. plotting/matplotlib_2.py

import sys

from PyQt6 import Qtwidgets # {f'3F AmatplotlibZ ‘s APyQt6
import matplotlib

from matplotlib.backends.backend_qtagg import FigureCanvasQTAgg
from matplotlib.backends.backend_qgtagg import (
NavigationToolbar2QT as NavigationToolbar,

)

from matplotlib.figure import Figure

matplotlib.use("QtAgg™)


af://n5018

class Mplcanvas(FigureCanvasQTAgg) :
def _init__(self, parent=None, width=5, height=4, dpi=100):
fig = Figure(figsize=(width, height), dpi=dpi)
self.axes = fig.add_subplot(111)
super().__init_(fig)

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self):
super().__init__Q

sc = Mplcanvas(self, width=5, height=4, dpi=100)
sc.axes.plot([O, 1, 2, 3, 4], [10, 1, 20, 3, 40])

# QT HEA, KBEAERNE - ANSEUES, REH(self, the Mainwindow){ENZE A%

N

toolbar = NavigationToolbar(sc, self)

layout = Qtwidgets.QvBoxLayout()
Tayout.addwidget(toolbar)
Tlayout.addwidget(sc)

# B AL AT A R A N TAT A= A A
widget = Qtwidgets.Qwidget()
widget.setLayout(layout)
self.setCentralwidget(widget)

self.show()

app = Qtwidgets.QApplication(sys.argv)
w = Mainwindow()
app.exec()

HAIBZE R BBIX LT &,

B, FAIM matplotlib.backends.backend_qt5agg.NavigationToolbar2QT S AT EEIME, F
BHEHEGBNEBEREINZIR NavigationToolbar , (@I JER NavigationToolbar FHENHENES
HekGIE T E=5Lf, F—1MSZ2EMANSR sc , FNSHETELHIRXNSR, EAGHR
Mainwindow XI5 self ., EABEMNRAEREENTREESZKER, MMSCEIXERES, £/RIT
BENSFERETE toolbar A,

BMNFEEEOFRNR MG, —MEB— 177, BUHEAIER— avBoxLayout . B, A
TEEEH toolbar MEFREM sc MNZILLMBF. &E, BANSWARREZIRNINERRMNSE
BEP, ZERNIRENEONFREN,

BT BRI ERIATERN®R, BERabrsErIRE R TR E i,
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E229: mTE=AIMatplotlibEh
NavigationToolbar2QT f@{thYizsHa] BT =LA TEE:

B [RE/mE. FREEN, BTEEHSHh. ER/AEHREIBATESISRZERE%
o], PN KBREEREESRE E—Mamikal. BURHEAREIERIIRE.

o LEINI/ERE, IREGEEEORIMLE.

o H/ENEHFTVRiERs, SR LIERTENERTIMAE, IIRIREELENEMEHl. BEEEE
AFEEUAREIBIEERRE, RIFSREA REE,

o RfF, WEMNERENER (SHSETEMatplotlib>ZFHIET) .
AR T Hep— 2R EIRE:



\#” Figure options ? e

Axes Curves

Title

X-Axis

Left -0.2

Right 4.2

Label

Scale linear W
Y-Axis

Bottom -0.9500000000000002
Top 41.95

Label

Scale linear W

(Re-)Generate automatic legend

0K Cancel Apply

E]230: Matplotlib BZRi%EIR
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A€ PQE~ZRA

|#” Select Color

Basic colors

L L Ll )i
Ll Ll e
L L LT I
I
EEEENC
C ] ] LI

Pick Screen Color

|4

Hue: Red:
Custom colors Sat: Green:
0 val: 180 7] sue: [3 5]
D ]:' [j E] I:] [:] I:\ [:] Alpha channel:

Add to Custom Colors \

HTML: |#b40003

Cancel

X

E231: Matplotlib FHZ%EIR

BRI EFIECEMatplotibBEIRINEZER, 1BSHES Matplotlib TEF=34S,

SEIER

ENREFT, BREFEEMERTERIIEE, T

=

£ Matplotlib 1, BRFMITETLAERER, SL0EE:

1. BRFAENRATIER (BEE, BRERE)
2. BT REBATHIZRYS | BH B EGR

SIRMEEEHNNAEFRER, BWEEEREE, EREERR, HIITNERERAES

A
iBbRFHERHLEH

Listing 228. plotting/matplotlib_3.py

import sys

from PyQt6 import Qtwidgets # 7f'3 AmatplotlibZ ‘s APyQt6

import matplotlib

from matplotlib.backends.backend_qtagg import FigureCanvasQTAgg

from matplotlib.backends.backend_qgtagg import (

NavigationToolbar2QT as NavigationToolbar,
)

from matplotlib.figure import Figure

matplotlib.use("QtAgg™)

class MplcCanvas(FigureCanvasQTAgg) :

def __init__(self, parent=None, width=5, height=4, dpi=100):
fig = Figure(figsize=(width, height), dpi=dpi)

self.axes = fig.add_subplot(111)

zoom rect
= L

W Fig
Axes Curves
_lineo v |
Label _line0
Line
Line style | Solid v |
Draw style | Default v
Width [15 \
Color (RGBA)  [#b40003fF |
Marker
Style ‘nothing v
Size 6.0 \
Face color (RGBA) ‘#lfﬁbAff ‘ [ ]
Edge color (RGBA) [#1F77b4ff |

oK Cancel Apply

R FAYINIRZRE AP RIEFTETE.

=T


https://matplotlib.org/3.1.1/users/navigation_toolbar.html
af://n5049
af://n5057

super().__init_(fig)

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self):
super().__init__Q

self.canvas = MplcCanvas(self, width=5, height=4, dpi=100)
self.setCentralwidget(self.canvas)

n_data = 50
self.xdata
self.ydata = [random.randint(0, 10) for i in range(n_data)]
self.update_plot()

Tist(range(n_data))

self.show()

# WHE A ENE, @A update_plot eREUfilk T4 .
self.timer = QtCore.QTimer()
self.timer.setInterval (100)
self.timer.timeout.connect(self.update_plot)
self.timer.start(Q

def update_plot(self):
# MBERE—A y m&Em, IFRIm—1HN y o,
self.ydata = self.ydatal[l:] + [random.randint(0, 10)]
self.canvas.axes.cla() # &= .
self.canvas.axes.plot(self.xdata, self.ydata, "r")
# iR AT ST I E R
self.canvas.draw()

app = Qtwidgets.QApplication(sys.argv)
w = Mainwindow()
app.exec()

TG, BAVSAEIRIFEZE update_plot F5i&mR, DMRSEDENIME, EibAiES, B
ydata ¥UBRISE—MERT [1:]1 BFRMR, AEEIN—10R10ZERIFENELL. R FRISETER
Y SR

EEIGH, BINRFTAA axes.claQ BRI (BNNEM) |, ASBEA axes.plot(.) EHFs
HHIE, GFEEHEHNE. RS, BIVEA canvas.draw() BAERNEREFAHIBE L,

update_plot EE 100 ZFEDT qrimer JHFA—IX. clear-andrefresh FiARWEHR, TTLALUXF
BREFSSEEF, BURITEEIN, MERENRS, esHIaE,

FitiEL

B AHSFTENERENRY, (NERMI— N TERFEFPREEHIZLERI5 A, EREi
Mainwindow XABE0 FRADs:

Listing 229. plotting/matplotlib_4.py

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self):
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super().__init_QO

self.canvas = MplcCanvas(self, width=5, height=4, dpi=100)
self.setCentralwidget(self.canvas)

n_data = 50

self.xdata = Tist(range(n_data))

self.ydata [random.randint(0, 10) for i in range(n_data)]

# TATHEENG ) 2 2% 10 5| HARAEESE AN T, DUEIRATT AT DB B S 218 |
self._plot_ref = None
self.update_plot()

self.show()

# BB ENSE, B update_plot BREi KR EHiAH .
self.timer = QtCore.QTimer()
self.timer.setInterval (100)
self.timer.timeout.connect(self.update_plot)
self.timer.start()

def update_plot(self):
# MERE— y Joxw, HBIN—NHRooER.

self.ydata = self.ydatal[l:] + [random.randint(0, 10)]

# R BAIAEREIGERAM. .

if self._plot_ref is None:
# F—REARESE, h— N EFRNEER.
# .plot REI—NEMSIHFIR, HTRAIRFM—, TTEZERE—NILE.
plot_refs = self.canvas.axes.plot(

self.xdata, self.ydata, "r

)
self._plot_ref = plot_refs[0]
else:
# BATE—AGIH, T RME ek HZAT A
self._plot_ref.set_ydata(self.ydata)
# iR AT ST I E R
self.canvas.draw()

B, FMNFENLRERREEEFEHISEZNSIHE, XER(IEHBERN _plot_ref . FA1H)
Yt self._plot_ref 7 None , XHFHATAILMEREARTRERENURELFESEEH——WNR
{B{3%879 None , MIFRTRELSHERGLH,

9,

MREFELHEZFRE, SRR EERIRNFHIREIREFHEEZ N5 IA, FRESFRENE
MEE.

e, HNGZE—=EH ydata HiE, KERAIEEHARII—MTRIBEIVE. REHITTLULE:

1. 9058 self._plot_ref A None (BREIRGHNZZ) | NaHhzsk, FES I BAEHEE
self._plot_ref M,



2. @13 self._plot_ref.set_ydata(self.ydata) EEIFHFUBIHIZLSE.

AR plot BY, HISIKEBLEHELNSIA. AT, .plot FESIRE—MIE (LIIFERIR plot 13
FEHIZEEIER) . ERIMNBERT, BNRGEH—&KE, EHENRFTREZTIRFNE— T
F—— Line2p MWK, ATHEXME—ERERIINTE, RMNTULKEERELS—NMENETE
plot_refs , SAIFEE—NTTEWMLETKIIN self. _plot_ref TE,

plot_refs = self.canvas.axes.plot(self.xdata, self.ydata, 'r')
self._plot_ref = plot_refs[0]

ERILMERTTARE, NFIRPREIE— (BRE—) TX:

self._plot_ref, = self.canvas.axes.plot(self.xdata, self.ydata, 'r')

NREE TEMINIE, EEREET, XMTESZAINGAELE EASEREER. A, MR
BEMUERIGEREEHRER (FlaE1020—K) |, BERKIEHRERAERSHRENEER,
BEEFNRELAR LTS, XMt ER RS RUESHINRREFFFERN, BURTIEEEEER
RE, FEEMZNERFNERAHZENS  RETHRIEINERE.

M Pandas R \ElFR

Pandas 2— M EETHIERE (BUEIE) FIRTIEIREIORT Python &, MTHIESH TIERIEREIE
F. ERET Matplotlib BN, ASOGBEENBITRHIXLLLERAZ PyQté i, @IS
ik, EALAFFHAEEELT Pandas 9 PyQt6 EaEDHT N FITER:

Pandas RV EIREFTEZM DataFrame JIKiGA. ZRHWERRNER, RETAERICESLSR
ERIEMATI.

DataFrame.plot(
x=None, y=None, kind='line', ax=None, subplots=False,
sharex=None, sharey=False, Tayout=None, figsize=None,
use_index=True, title=None, grid=None, legend=True, style=None,
Togx=False, logy=False, loglog=False, xticks=None, yticks=None,
x1im=None, ylim=None, rot=None, fontsize=None, colormap=None,
table=False, yerr=None, xerr=None, secondary_y=False,
sort_columns=False, **kwargs

EISRBISHE ax, ERTRIMEABCH matplotlib.Axes L, Pandas &TEISEHI Fi

#l pataFrame,

Listing 230. plotting/matplotlib_5.py

import sys
from PyQt6 import (
QtCore,
Qtwidgets,
) # £S5 AmatplotlibZ mist S APYyQt6
import matplotlib
import pandas as pd
from matplotlib.backends.backend_qtagg import FigureCanvasQTAgg
from matplotlib.figure import Figure


af://n5082

matplotlib.use("QtAgg™)

class MplcCanvas(FigureCanvasQTAgg) :
def __init__(self, parent=None, width=5, height=4, dpi=100):
fig = Figure(figsize=(width, height), dpi=dpi)
self.axes = fig.add_subplot(111)
super().__init_(fig)

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self):
super().__init_QO

# 6)# maptlotlib FigureCanvasQTAgg %, iZXf4E 1 41 kbrfl, Bl self.axes.
sc = MplcCanvas(self, width=5, height=4, dpi=100)

# Gl MEEEREIEAS4 M pandas DataFrame.

df = pd.DpataFrame(

[
o, 101,
[5, 151,
[2, 201,
[15, 251,
4y 10
1,

co-l umns:["A", "B"] ,
)
# p#%#| pandas DataFrame, £\ matplotlib Canvas ALbrih.
df.plot(ax=sc.axes)

self.setCentralwidget(sc)
self.show()

app = Qtwidgets.QApplication(sys.argv)
w = Mainwindow()
app.exec()

XERNXELSBRETEA pataFrame Y plot JFiARHMENEITRALTRH, BI7EST df.plot(ax=sc.axes)
FEN. EaILAMERERAEICRENERER, FIFEIENE, PandasiFT=HETGHIENE
1, XEKRECHANEEEHERE.

JEidPandas AL RET AT



B | python = O *e

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

E232: {#Amatplotlib CanvastERAY pandas

S5Zri—#, EaLUAERPandasERRIERANMatplotlib TEAFESISRF, RUFESEI4ER/ F%
FHENER. LM HENZRN TR =M SPandasHltEES

Listing 231. plotting/matplotlib_6.py

import sys
from PyQt6 import (
QtcCore,
Qtwidgets,
) # S Amatplotlibzaist S APYQt6
import matplotlib
import pandas as pd
from matplotlib.backends.backend_gtagg import FigureCanvasQTAgg
from matplotlib.backends.backend_qtagg import (
NavigationToolbar2QT as NavigationToolbar,
)

from matplotlib.figure import Figure

matplotlib.use("QtAgg")

class Mplcanvas(FigureCanvasQTAgg):
def _init__(self, parent=None, width=5, height=4, dpi=100):
fig = Figure(figsize=(width, height), dpi=dpi)
self.axes = fig.add_subplot(111)



super().__init_(fig)

class Mainwindow(Qtwidgets.QMainwindow) :
def __init__(self):
super().__init__Q

# G maptlotlib FigureCanvasQTAgg X%, iZxt%mw LT —d4brkh, H) self.axes.
sc = Mplcanvas(self, width=5, height=4, dpi=100)

# Q- ARG 4 pandas DataFrame.

df = pd.DataFrame(

[
[0, 101,
[5, 1517,
[2, 20],
[15, 25],
[4, 10],
Ae
columns=["A", "B"],

)
# p%il pandas DataFrame, f£ N\ matplotlib Canvas A&fzi.

df.plot(ax=sc.axes)

# CIETEF, BEAAIEAS — A28k, &M (self, the Mainwindow)/ENEE —AS%L.
toolbar = NavigationToolbar(sc, self)

Jayout = Qtwidgets.QvBoxLayout()
Tayout.addwidget(toolbar)
Tlayout.addwidget(sc)

# AN AL AR B G ERAT T T B A 0 A
widget = Qtwidgets.Qwidget()
widget.setLayout(layout)

self.setCentralwidget(sc)
self.show()

app = Qtwidgets.QApplication(sys.argv)
w = Mainwindow()
app.exec()

ETIHAREE, BMEZILITEND, HRE/RT—"PandasERMRAEPYQt6H, FHEcEMatplotlibT
Bi=



B | python — O <

AEI Q=+ B

E]233: {#Amatplotlib TE#£4%! Pandas
ETEREHA?

EAREH, FliHRITTUEE PyQte NMAREFHERA Matplotlib EZR. BN REFPER
Matplotlib Bz, &M Python SIEEENEURSITFIRIIMC TR,

Matplotlib E—1MEXKNE, ABETEE, TEEIGFMAET. WREXT Matplotlib BY4EEITHEERZ
&, BREAGER, BNEER B 08 fl mblERE, AT REINEESTE.

PyQt6 BISEZINEE

FIBRTALE, HIPMEENERCERIAERPY QIR ENRENBER. EAEH, HiIGHR
WQUESRP—EERERAMBAKAARRGE, LINRYRFEFRENER. NTTrESNEER
M=, AEMPRNERAIEVE, EEE2TEAHEESHENER, EEFEMEERA!

31. itAd=E

FENARERY, BREFEEHIITREES, EERRERREMIERAHRIT. £ PyQte &, XZiE
I EFRERRR KLY, Qrimer SR RSEENIERS 2 —— B ERTRRIAPRERTRE, LA
RERERSSRE—RMEERT 28, IXPIMERT 2R ER ] LA S N R PR AR TS AKX, (EEAEFRERIH
7. FEAES, HISRTIXHHERREE, FErAERE(REEHINAERER.


af://n5101
https://matplotlib.org/
https://matplotlib.org/3.1.1/gallery/index.html
af://n5106
af://n5108

[EfEiTRIRR

£/ qrimer 25, ERILABER(HTRFEEAE (LUIZRAE8N) REfREiTEs. E8MEERERR, It
RI=RERIEERS. AT MASRRENESAKERNSRE, ERLUSIH RIS ESIERRIEERITHY
AR F——REER MM ES .

AETENRGF, BINRET— N ENE, 8 100 EMIET R, ZESER— M ER.

Listing 232. further/timers_1.py

import sys

from PyQt6.QtCore import QTimer
from PyQt6.Qtwidgets import QApplication, QDial, QMainwindow

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.dial = Qpial()
self.dial.setRange(0, 100)
self.dial.setvalue(0)

self.timer = QTimer()
self.timer.setInterval(10)
self.timer.timeout.connect(self.update_dial)
self.timer.start()

self.setCentralwidget(self.dial)

def update_dial(self):
value = self.dial.value()
value += 1 # ity
if value > 100:
value = 0
self.dial.setvalue(value)

app = QApplication(sys.argv)
w = Mainwindow()
w.show()

app.exec()

XRZ—MERNF—— S LEERR AP EHIERHSE. B2, mESHERRNIEA
B, MARESHRERE, LiERERERRRAE. MREFENTERREMES, JLERLT
A BRARA — N ERIRAYLAZEHAZ.
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9,

BT EE THRIEIR R X S AYTHATSERISRAIS |, ANERREREAS AR, ITRISSXISGH
k%, HREREEILEIT—BASEHIES. WRECIETIHHRECUFLEERELE, &
GE R CREXNZIIRAISIA.

WNRITHIESAIRBEREE, BoJLUBIEE— at.qTimerType {EEIBLS timer.setTimerType RIFEE

—

K’O

Listing 233. further/timers_1b.py

self.timer.setTimerType(Qt.TimerType.PreciseTimer)

B FRRIEIN FATR. AEILHIRsU SO R ERSH, SNTsESEEEERT Ul B

iHRIEERE 5 e

Qt.TimerType.PreciseTimer 0 BETR R RSN RIEE
Qt.TimerType.CoarseTimer 1 BN BN S EARSE BAnERRAYS % LA
Qt.TimerType.VeryCoarseTimer 2 IFEIEREAYTT RS BN REIRISFEEIIE

HEE, AIEREEHIIITISRERERIZVRIEE. BB AELETRITHIASE T 8ER Ul
EHFFEECH Python ARSMEE. MNRBEIFEEE, B ILFNES — MR
I:PD

HIRTRIER

INRIEERRENMEE, BERFLECRE—IR, JLMERRRMAERS. XLENREBIY qrimer
MRAEFSTTIEER. RERNTIRTEEZ—MUENARMRESE, UREHEEE M
RESERIERANSR——FI0, EREITRIGIEA

ETERITEIF, BAMERBRRIHRRER TR HERIEE GRS,

Listing 234. further/timers_2.py
import sys

from PyQt6.QtCore import QTimer
from PyQt6.Qtwidgets import QApplication, QMainwindow, QPushButton

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

self.button = QPushButton("Press me!'")
self.button.setCheckable(True)
self.button.setStyleSheet(
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# BEEERSRE N O, UEER SR,
"QPushButton:checked { background-color: red; }"
)
self.button.toggled.connect(self.button_checked)

self.setCentralwidget(self.button)

def button_checked(self):
print("Button checked")
QTimer.singleSshot (1000, self.uncheck_button) #1

def uncheck_button(self):
print("Button unchecked")
self.button.setChecked(False)

app = QApplication(sys.argv)
w = Mainwindow()

w.show()

app.exec()

1. uncheck_button FFiEIGE 1000 EFEHIER.

BITRAFHE NREE, BRERRERETHENMIE——XEERTEENHN. —iE, &
HISIRE RGP,

NTLIX—R, BIMERRRIHIESSEMNBEN GAERE—E. 8%, BIVSRHIRESE
#ZZ757% button_checked , XA BIRIHATES, HIHHIESEATAY, B4V uncheck_button, 1%
FiESLhR ESEUEEIZIRHH, X )RS IE B EiE iR Ha0Rt [BHEIR R o B E AYRTIE).

5iaiRErtss AR, BhRIREBEIENENES (QTimer) BY5|F —— Qrimer.singleshot() J5iEAR
SIR[EIERTEES A,

B EHPATIHITIER IS

ERILMERTEE R ER BT S FGERER(E, SERTRRART, ERRRSFHSBRINZISHEEA
SIRRE (EACRFHEY)  ARRBEEIESME NIRRT SHRIE,

BClE, 55 (M) REEEEEHIRU Python IREISEMHEING I SR, MNREE—NEEFR
R T—RIES, AEFBEECNRERITELERME, NWAERER—NTEFHIT. &hETd
RIS ESERZRIBHIT.

def my_method(self):
self.some_signal.emit()
self.some_other_signal.emit()
do_something_here() #1

1. ZREEER ME SN BT,
B ERRRITATRS, SIS EEUR(EEXEISEHATINKE, HREREREIIT.
def my_method(self):
self.some_signal.emit()

self.some_other_signal.emit()
QTimer.singleSshot(0, do_something_here) #1


af://n5153

1. RBEESHBERMTZEHRT.

EEFRIARINERIE do_something_here HREFESRIRIESZEHIT, MAMRIEXE(SSHIE FiFY
R, FAELEEIIEN msecs FYERBRXNAE, ERAXSEEHINEEFKET RIS,
32. HEX(ES
HNEEMESHITTERNE, EXRBKL—H. £FEF, HIIGRIWTEZEECHESHE
EXFEES RIERIEIE.
ERES

FERALE, HMNRET QuASERERMG LREIES. A, BEaLIEBCHRBHEREENX
5. XEHNAEFIEREDEBING X, XEWENREFIIED T LA b7 & £S5
15, MEHE T ENBERRIE.

r

RGN ARFNSN SO BN— N HELRE, £ .parent RipEEMITRIEH EAIEL
=, (BetERHHIEEEMXISRE | xSRIt , Fian:
self.my_other_window.dialog.some_method , IS EIEN S EWIN FTEFRT, BRES

TS HIEIE, RATREE R AEAISCRT !

FXLEFINE AT, B LA B RS N FARE AN A M —— SR — N AELE 5 AL,
BRILMS TRD RS METT R, FER—MESMAMBRETTE.

ST LAGER PyQt6 1R pyqtsignal AiEEXBECHES. EESWENNEREM, &5 Python 28!
(ERE) | XUESERNEEEES A, EaAESERIHIERE Python TER, FHAESHEE
EFR(E(E Python 2881,

Listing 235. further/signals_custom.py
import sys

from PyQt6.QtCore import pyqtSignal
from PyQt6.Qtwidgets import QApplication, QMainwindow

class Mainwindow(QMainwindow) :


af://n5170
af://n5172

message = pyqtSignal(str) #1
value = pyqtSignal(int,
another = pyqtSignal(list) #3
onemore = pyqtSignal(dict) #4
anything =

def __init__(self):
super().__init__Q

pyqtSignal(object) #5

str, int) #2

self.message.connect(self.custom_slot)

self.value.connect(self.custom_sTlot)

self.another.connect(self.custom_slot)
self.onemore.connect(self.custom_slot)

self.anything.connect(self.custom_sTlot)

self.message.emit("'my message")

self.value.emit(23, "abc", 1)
self.another.emit([1, 2, 3, 4, 5])
self.onemore.emit({"a": 2, "b": 7})

self.anything.emit(1223)

def custom_slot(self, *args):

print(args)

app = QApplication(sys.argv)
window = Mainwindow()
window.show()

app.exec()

1. REFFFBRIES

2. & 3 FMIARISRERIES.
3. RHFIRRIES.

4. RHFHRIES,

5. K HEARARES.

;z[]'fasﬁﬁ)ul
B FIFR) .
WREBESENI pyatsignal (object) ,

HRR—MFER, ERNRKIESS

EAT LAY QObject BUHAFEEIEEE. |

SSALUEREEENAS, SRILURIEET Python 584, BEZMERIIES

EREREEER(ET4EXTS Python KB, (BiE@H
uiSE RS ESit

9,

XEERTEEY, BEEENMINEE,

KB (Pl

BRT, X



(EeRiES &

SSIERIE, BRSXESMANERIE TR (3775 . SESEEREE, RHERR
SRR ESHEHIER. BRETLUERXLHIENR—ES T ARRERE.

B2, B MRE——ESRELHERITIHSENEYE. LA qpushsutton. clicked F5461, %5
STERARREIIA. dicked+ (FSEAHBMUE——KARRETER _checked KT,

9,

XFAEIEFRURE, HEREAN False,

RERIOX LR, BB, ERMERR— M E4ATE, BAEZEHIIEHTIER. BEB
BT, X&ER. B — MRS —MRESITIEEE, 1% IEERT LISt TR Z =TS
RUER(E. (B8RS, BIRERERINFUMNIEEE, LMEEITIAEBEERE L. B— M IPRINRISALA

ERENIIIEIETIARMAENAS, B RN TS ST R RN — LT AR
EEES

BRHRESERERTBERY, MEER— M HEREK=EES, EXESEIE, ARKEE
HREIERE. RSB HEAHESHIEGN ETXPEX FEEE, NWALRZRESES—
efeis,

IRV URZ(ESRENE (EEANERTS) |, RRERMME, FHHAMmInEdREASEHE

def fn(checked):
self.button_clicked(checked, <additional args>)

SE/EXEE IR ERE, ST LUER lambda REELSCIMERININEE. W EFRR, TlEg—
NBE checked , REEREIEAE,

Tambda checked: self.button_clicked(checked, <additional args>)

EXFAN I, <additional args> AJUUEBMAHIEEEEAFIEINS. T rEiv=G+,
1i1%% qpPushButton XJZHAY action ERFFEWIE,

btn = QPushButton()
btn.cTlicked.connect( lambda checked: self.button_clicked(checked, btn))

FfJ8Y button_clicked 1ETRGIRWURIGRIEH{ERN QpushButton RI5R., FIAVRKIETRESIEH
fgixXtE

# K.
def button_clicked(self, checked, btn):
# {EHAEPATEAE .


af://n5198
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9,

BRI LAEHTHE R R A PRISEUIR, NRIEERANE

AT RGBSR T SERRM AER, F(iIH button_clicked MEZUHEEIRSIIRMENIR., FERAIG, &
MECIERFPRE TRE, RS TEBRAREE!

Listing 236. further/signals_extra_1.py

import sys

from PyQt6.Qtwidgets import QApplication, QMainwindow, QPushButton

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

btn = QPushButton("Press me")
btn.setCheckable(True)
btn.clicked.connect(
Tambda checked: self.button_clicked(checked, btn)

self.setCentralwidget(btn)

def button_clicked(self, checked, btn):
print(btn, checked)
btn.hide()

app = QApplication(sys.argv)

window = Mainwindow()
window.show()
app.exec()

BRI
LUXMAUERESH— ENRER, SEEEATEE—RIEHFEIREERESH. B
2 FEAAREIBAEER.

MREEEATHETIEEES, AFERERZEGBERIE, BB —Na&. fin, £ 7|
ARGl BAIEET —FRIERE, ASUBFIISEES—EERE. fRERENEREENEENR

2

(NY2

Listing 237. further/signals_extra_2.py

import sys
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from PyQt6.Qtwidgets import (

QAppTlication,
QHBoxLayout,
QLabel,

QMainwindow,
QPushButton,
QvBoxLayout,
Qwidget,

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q

<
I

QvBoxLayout()
QHBoxLayout()

>
]

for a in range(10):
button = QPushButton(str(a))
button.clicked.connect(
Tambda checked: self.button_clicked(a)
) #1
h.addwidget (button)
v.addLayout Ch)
self.label = QLabel("")
v.addwidget(self.label)
= Qwidget()
w.setLayout(v)
self.setCentralwidget(w)

def button_clicked(self, n):
self.Tlabel.setText(str(n))

app = QApplication(sys.argv)
window = Mainwindow()
window. show()

app.exec()

1. BAIE 1ambda FTALHIES check TE, BSEFE. WRHEAAES, FLEEHRE
79 False.,

NERIEEITXNERR, BNZeB RS ——LeBami Mg, 78 ERBRRIEEEERNEE
(9) . AMHARI? EANEREHRNRE—ME.

5 | python - O

0 1 2 3 4 o 6 7 8 9

E234: TSR TR MEHE, 78 IR ERO.

AR R ——



for a in range(10):
button = QPushButton(str(a))
button.clicked.connect(
Tambda checked: self.button_clicked(a)

[ARAH7EST Tambda: self.button_clicked(a) £, EIEXBEN TIHREZENREA, XBHIUE
BT a, BEMASEIATELE. & lambda FIHEET (HESMAR) , a BHESECEEARER
AEYE, RbtaEHHI—MIESEREERNE (XEA9) .

BRLERBEFNGRSHUESE, BIXMII, B lanbda RANEBERIHELE, FEERR
RIERIERPERRIT a AUE. XA LARES R AR EREAERRIE.

@,

RXITERGRS, BIBRG! RFCHE, EERTERLET, REERGRSH.

Tambda checked, a=a: self.button_clicked(a)

9,

BARVERERNEER, FoJLMER lambda val=a: self.button_clicked(val) WRFE=
MiXtf, KEEFERRESE.

REABIARA BB T, RAT:

Listing 238. further/signals_extra_3.py

for a in range(10):
button = QPushButton(str(a))
button.clicked.connect(

lambda checked, a=a: self.button_clicked(a)
) #1
h.addwidget(button)

NREIUEIETTULIRE, GERITT I —BREiREN, TEPRERERE.

(W7 python - O X

0 1 2 3 4 S 6 7 8 9

E235: R EEN, RS FSERE M.



P T2EAREE 1ambda FREIEH Mainwindow.windowTitleChanged {52 &1EHEGERI NG,
HEX .setwindowTitle 17AY, EfiJESMA, my_custom_fn #EEHHE(IIEKEINRE.

Listing 239. further/signals_extra_4.py

import sys

from PyQt6.Qtwidgets import QApplication, QMainwindow

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init__Q
# SIGNAL: 4% HFRE KA SURHE, KR &I TR Bibs R 14625 1% R 4L
self.windowTitleChanged.connect(self.on_window_title_changed)
# SIGNAL: &4 HFRGUR AT, #aRHERE TR, #rbsdire1ambdarf i % 5F, %6
TERA SR SO .
self.windowTitleChanged.connect(lambda x: self.my_custom_fn())
# SIGNAL: 4T LIARE RS, WA ZER RS Fiirdl (B ASH RS %R, S
LNV 2
self.windowTitleChanged.connect(lambda x: self.my_custom_fn(x))
# SIGNAL: 4T LIARE RS, LSRR FAn a5 156 45 1% sR A B B S 40
BN T ambda Py 1%
self.windowT1itlecChanged. connect(
Tambda x: self.my_custom_fn(x, 25)
)
# X E LW DA, AR R A FIR(E S, SRR E N EE — NS HUR L A B0 R EER
Tambda®&it=.
self.setwindowTitle("This will trigger all the signals.")
# SLOT: ZMREHZ — DM (Bl OFrdD) , FREHATEIHK.
def on_window_title_changed(self, s):
print(s)
# SLOT: ZREEABINSE, FUbnT AAE N B .
def my_custom_fn(self, a="HELLLO!", b=5):
print(a, b)

app = QApplication(sys.argv)

window = Mainwindow()
window.show()
app.exec()

33. (EFAEXIEE

BRIRIA T X ES M R RPN E.

LR MGINEBEIRS I INHEIN FRREFPRS, BESERBERTHIX—RE. 2ANEE CHXRRE
B, BRI SBE—Lia#E. BENAREFIRERNT X, XY REARERTEREH
B, RESER—FEBLE— N EIRRIRSL.
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EPS [

BB —— BRI, BUREmA T NHRFRER (K58 FHarIERg
12, TENERENER T NERIM GRS EFT ARG (SHETERIENER) .

XHARE, EHE(EREEER, FIa0: hello.jpg , XERREE—MEXIEER, Z53UAHARINE
RS, ERENTIRNEHXMARMNEN. SARZNR, SpnEssEHA~—EnEEaMARER
ik,

EEH—ET, HONE T —FMOIENEEGRE IR ERTE, FAERRNERE __file_
SREVARIEEE TR (RIBNEER) R, AEER os RHETHRBHANER, BRI
B RIS EERRIZ,

Listing 240. basic/widgets_2b.py

import os
import sys

from PyQt6.QtGui import QPixmap
from PyQt6.Qtwidgets import QApplication, QLabel, QMainwindow

basedir = os.path.dirname(__file__)
print("Current working folder:", os.getcwd()) #1
print("Paths are relative to:", basedir) #2

class Mainwindow(QMainwindow) :
def _init__(self):
super().__init__QO

self.setwindowTitle("My App")

widget = QLabel("Hello")
widget.setPixmap(QPixmap(os.path.join(basedir, "otje.jpg")))

self.setCentralwidget(widget)
app = QApplication(sys.argv)

window = Mainwindow()
window.show()

app.exec()
ST ERMNBERFMES, XMAEIRRY, THESENE— N EHAEFTEMERISEHRDN. A

m, FENEENNHREHTEESHERERR, A os.path. join JSAESMMIEIE, XRRH
STRHHPEY, MREFEENARMETIINMEN, IMSE—I2ES. FshIR, A—MERR
A973iE!

@,
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R LAAERZFERENEER? BABIIRERTENNEESR, SEEEN2ERNNAER.
MRBEECHEBRPHARNEER, FHERMEIIIRERS A, 5l

Ul: /home/martin/myapp/images/somefile.png, FFAEBRESEEMBIHEEREA martin A9
FTEHRHEHEHBETZER THANRZ LERN. XeBR51E.

{EHF Paths 3£

N PR R BN EE X (B R B A —ERE I ——INER S LB ERNEN, & INEXE
HRENRANTIIERNINE. BF, BBERIFEERERING S, ETEE, ()
ALARIRIXFEAREN, B — SRR SR S RIERZ,

BIIX—, BITTLBIE— N NEENR Paths 2, ZEBIESFERBRESH RS BIMES 4L
48R, HizmiBiB5 EiAERRY os.path.dirname(__file__) # os.path.join( F3iA&iE
E, EEEEENEaEsMEZTIEX.

MAEBEB LU TRIERINEIIEERER THI— PR paths.py HISE,

Listing 241. further/paths.py

import os

class Paths:

base = os.path.dirname(__file__)
ui_files = os.path.join(base, "ui")
images = os.path.join(base, "images")
icons = os.path.join(images, "icons")
data = os.path.join(base, "images')

# UM .
@classmethod
def ui_file(cls, filename):
return os.path.join(cls.ui_files, filename)

@classmethod
def icon(cls, filename):
return os.path.join(cls.icons, filename)

@cTlassmethod
def image(cls, filename):
return os.path.join(cls.images, filename)

@classmethod

def data(cls, filename):
return os.path.join(cls.data, filename)

9,


af://n5269

FEX A paths 18R, EAILUSs—A Python fi#REes, (UTFERIMBRERT, FH6EA from
paths import Paths

WME, ENAREFITHEME, BETLUISA Paths EHEIEFERAE. Bl base. ui_files.
icons. images F1 data IIREIEXIRSUERIE base XHFFXTHEER. iBEFE icons XHIEMN
faIM\ images ERRMIEI——BZ UG KHRELZERT.

9,

ERILAE it B E SRR TRIIEME, LA B CIE PRI,

>>> from paths import Paths

>>> Paths.ui_files
'U:\\home\\martin\\books\\create-simple-gui-applications\\code\\further\\ui'
>>> Paths.icons

'U:\\home\\martin\\books\\create-simple-gui-
applications\\code\\further\\images\\icons'

BRSSP EEETREIF—FNARNEA Paths O —RFEAKNAFEE. BEEHS
BARZER, RtTHEEICIENSKEEREPRS. TR, TiEQER @classmethod Zifhas
T REERARIE,

73i% ui_file. dcon. image # data RTEMEEXHRRIREZR. AEMERT, TEHFEREMZ
FEFHEANENNZIBERBAIN AR, XETTEIRET DIARANSAREM. Fia0, NREE
HASTERIER, TTLUBA paths.iconO 73i%, ENEWRETR, LUREGTEAYEERE,

>>> Paths.icon('bug.png')
'U:\\home\\martin\\books\\create-simple-gui-
appTlications\\code\\further\\images\\icons\\bug.png'

RN EERARET, SR LUERI TR R A I ER:

QIcon(Paths.icon('bug.png"'))

XESERORBEMNRS, BETHREREZEER, FRURGUEEENREAXHIFELN, 2%5
BEINER. f0, RREEBERSNETNESUGS: MEBRFIEN paths.py FHIEX, FIBER
BRTIESR T/E.



icons = os.path.join(images, 'icons')
R RITNE, 1510 bR WIS 4K
icons = os.path.join(base, 'icons')

34. REFHERS macOos Fea

RERNARER (BERPENARER) TRTEICERIEIRNLEENINEE. T e#sEn A
2, ElIRESINARFINERS, TRIFEINED.

QUBgHt T —MERAEN, BATWEETENRSAITE (Windows) BsE&t= (macOS) NABEERF.
DT E— /A TERG, BTEIES/RERETER— BT — 158, KaPaERF
BRiER, BLCERIEASHIITEIERE.

Listing 242. further/systray.py

import os
import sys

from PyQt6.QtGui import QIcon
from PyQt6.Qtwidgets import (
QAction,
QAppTlication,
QColorbialog,
QMenu,
QSystemTrayIcon,

basedir = os.path.dirname(_file__)

app = QApplication(sys.argv)
app.setQuitonLastwWindowClosed(False)

# Bl Ebs
icon = QIcon(os.path.join(basedir, "icon.png"))

# A

tray = QSystemTrayIcon()
tray.setIcon(icon)
tray.setvisible(True)

# QSRR

menu = QMenu()

action = QAction("A menu item")
menu.addAction(action)

# TESRE AR H T

quit = QAction("qQuit")
quit.triggered.connect(app.quit)
menu.addAction(quit)

# BN B
tray.setContextMenu(menu)

app.exec()
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"RAZii)ﬂutiiﬁﬁ auainwindow , EAFIMENKEEARTEE . EAILGERE—HEE— &0,
NSRRGSR ERATA.

@,

Qt ENAITAREME BB OXAEXINERERF. XASXNRG, BEECEEOEE
KACNINNBRFHPS AR, ERLAIRE app.setQuitonLastwindowClosed(False) A
FRIEIAT, FHR(RN R4 SRIETT.

RUNEREEMET RS (BUUERFIERSEB=ANNEREENERE) .

s 33O # = 53%m) 0 Thu21:09 MartinFitzpatrick Q @ :

ol il
E236: gt BRIER
B (8fE Windows EHERRT) EinsEmaIlaIsEaE,
O & T 53%E) o
A menu item

Thu 21:09 Martin Fitzpatrick Q @

ol . il
B237: RN IR

BRIX N AREFE A AEAE, FTLAERTRAVERD, BANST BXAA, Sl — Btk
5.

T2 1NERERG, FREQNER qcolordialog SIRMH—NE BT TEEIHAAIEIEIEREES
ZERBRAFEIEELHTMLUEE, #RRGGBB . rgb(R,G,B) Y hsv(H,s,Vv) E{IRENFIEEREE.

ing 243. further/systray_color.py

import os
import sys



from PyQt6.QtGui import QIcon
from PyQt6.Qtwidgets import (
QAction,
QApplication,
QCcolorbialog,
QMenu,
QSystemTrayIcon,

basedir = os.path.dirname(__file__)

app = QApplication(sys.argv)
app.setQuitonLastwWindowClosed(False)

# Bl Ebs
icon = QIcon(os.path.join(basedir, "color.png™))

clipboard = QApplication.clipboard()
dialog = QColorbialog()

def copy_color_hex():
if dialog.exec():
color = dialog.currentColor()
clipboard.setText(color.name())

def copy_color_rgbh():
if dialog.exec():
color = dialog.currentColor()
clipboard.setText(
"rgb(%d, %d, %d)"
% (color.red(), color.green(), color.blue())

def copy_color_hsv():
if dialog.exec():
color = dialog.currentColor()
clipboard.setText(
"hsv(%d, %d, %d)"
% (color.hue(), color.saturation(), color.value())

# IR

tray = QSystemTrayIcon()
tray.setIcon(icon)
tray.setvisible(True)

# QUERR

menu = QMenu()

actionl = QAction("Hex")
actionl.triggered.connect(copy_color_hex)
menu.addAction(actionl)



action2 = QAction("RGB")
action2.triggered.connect(copy_color_rgb)
menu.addAction(action2)

action3 = QAction("HSV")
action3.triggered.connect(copy_color_hsv)
menu.addAction(action3)

quit = QAction("Quit™)
quit.triggered.connect(app.quit)
menu.addAction(quit)

# WP MEFER T
tray.setContextMenu(menu)

app.exec()

Sa—MRBIEI, ARAIPEIRE euainwindow . KEBRIESNSZRIER, BFET 3 MAETA
EEIHSTURYRFI. S MERFIESAEESIATENIERAEE. SMERMSER=—E
&, WRAFEETHRE, WEzAReliseslEEEEsRE,

S5Za—, ZEtreSHIETREH,

® 33D & = 50%m) W Thu21:23 Martin Fitzpatrick Q @ =

ol il
E238: TEt=_FRIBEEESR
REEFEETR—MRE, NPETLIEEERENEGRIE.

® 33O 4 = 50%m) W Thu21:23 Martin Fitzpatrick Q @& =
Hex

RGB
HSV

. i
E]239: ERfaikiFagse

EEETVE, SREIINERIQUEEIEEREN,



Cancel QK

E240: REEikiFsss
ERCEENREH AERE. MEEEIAEEKIOESHEER. JBASUEEL TS
H:



=] CEl

#a2b3cc 00-FF
rgb(25, 28, 29) 0-255
hsv(14, 93, 199) 0-255

A=BNAERRINRAITRER

FBmAL, HNELKRERTIIIE—NREETENMRRAITENEER. AT, BiEaEEsR
ERAE— T RFEEREEFI—EO. JXEER, BETIABSF2ENTIFXE (BE) £
BO, MARKANBRERF. EATH, HiMGRTUEERQUISHIRLLZN FRE.

R E3kin, XIFEERE——AIREEN, A EFESEREENN showO 75k,

LATFE—1NZ 9" PenguinNotes /N BUER N FIER. &1TR, ESERSITEE mac0S TEEGE
TF—NNEEER,

REEETINCBERGEREO. ZBEOE2— Qrextedit fwiEss, EoJLIEEH RANEIL,
S MR —HEXDZEN, AR GitEE KA. NAERSISEEETIET. BXTNA
2R/, EaJLAER File > Close" X%, XAMIGBEIMRFEIC.

Listing 244. further/systray_window.py

import os
import sys

from PyQt6.QtGui import QIcon
from PyQt6.Qtwidgets import (
QAction,
QApplication,
QMainwindow,
QMenu,
QSystemTrayIcon,
QTextEdit,

basedir = os.path.dirname(_file__)

app = QApplication(sys.argv)
app.setQuitonLastwWindowClosed(False)

# Bl Eb
icon = QIcon(os.path.join(basedir, "animal-penguin.png™))

# QRS

tray = QSystemTrayIcon()
tray.setIcon(icon)
tray.setvisible(True)

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init__Q
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self.editor = QTextedit()
self.load() # Load up the text from file.

menu = self.menuBar()
file_menu = menu.addMenu("&File")

self.reset = QAction("&Reset")
self.reset.triggered.connect(self.editor.clear)
file_menu.addAction(self.reset)

self.quit = QAction("&Quit")
self.quit.triggered.connect(app.quit)
file_menu.addAction(self.quit)

self.setCentralwidget(self.editor)

self.setwindowTitle("PenguinNotes™)

def Toad(self):
with open("notes.txt", "r") as f:
text = f.read()
self.editor.setPlainText(text)

def save(self):
text = self.editor.toPlainText()
with open("notes.txt", "w") as f:
f.write(text)

def activate(self, reason):
if (
reason == QSystemTrayIcon.ActivationReason.Trigger
D # Ebrgl .
self.show()

w = Mainwindow()

tray.activated.connect(w.activate)
app.aboutToQuit.connect(w.save)

app.exec()

£ macOs £, "BHMFEHIENBEFREF (TN, SNBEERERFAS) | mik
R, INRFEANLBREESHRINFile > Reset8E, B H=EE® (Brymding! )

T REICNAEFIFSEE, EOLTHIHES.



W | PenguinNotes

File

Hello from me!

Ln 59, Col 1

E241: EicRESREN

B RARREE AR HEEE A IAY Quainwindow FAY activate /AL, XSEREMAYT
F2EFR .activated 5548i&E, {£F tray.activated.connect(w.activate) LI,

def activate(self, reason):
if reason == QSystemTrayIcon.Trigger: # [Elbrfltir.
if self.isvisible():
self.hide()
else:
self.show()

ZIESHEFSARER FaRitR, ELENILMETaELRRIEIR R

QSystemTrayIcon.Trigger,

[RE B &
QSystemTrayIcon.uUnknown 0 FRENRE

LETFIGEERIBERK (macOSHET, WindowsAH%E
B)

QSystemTrayIcon.Context 1



RE B @i
BRI T, £ macOsS £, WHRIERRE L TX

QSystemTrayIcon.DoubleClick 2 i . e
KA A, RSB EREAITH.
QSystemTrayIcon.Trigger 3 Bt E—R

QSystemTrayIcon.MiddlecCldick 4 Rl st =t

LLHQUELX¢5$1¢, BRI BE BRI URBNRFICRTA. AT, BHVEREBERTa Ltz
jgo

35. %5 Qt & 8:elﬂj

BIGENAERHERIZECILA TR, &g BA0E Qt. ItempataRole.DisplayRole Ef

==

Qt.ItemDataRole.CheckStateRole Xﬁ?ﬁﬁi%mﬁ/ Ao

@,

£ PyQt RURERRRA T, HIFEIEYN Qt.DisplayRole ZRAREERFR, EIEEAREPIIATEE
BEIXLRFTR, £ PyQte 1, B IURRERTTERTR. A BHRERFIIERTERES
R

def data(self, role, index):

if role == Qt.ItemDataRole.DisplayRole:
# Ltz

Qt B ZFEAXEEARRREENNEEZE., EHFESHE Qt e+ a A, B qt.
<something> , REXRE—EXISIFERNSEEY, 15]!1[] QDialogButtonBox.StandardButton.ok , B{i]
NIERX=2EmE.

EEMNZMITLENR? EAEF, BINSHFERTXEEERMTIAN, UIRIMAERERE
1. Ak, HMNBELSR—LEMATR, WHFE, ERNEEXEATHIFAENLER M ——IE
AERE—R, HIBERBENIEZISREFNAFEANRA L,

XAHE—EHFmS
WMREEF—MrEHERE (typeQ ) , BRBI—ENBIR. XEREZinSHENA. 51,
Qt.ItemDataRole.DecorationRole HYZEAIR qQt.ItembataRole — FEAILATE Qt P ER XL

4,


af://n5383
af://n5391
https://doc.qt.io/qt-5/qt.html#ItemDataRole-enum

9,

EATLATE Python Shell RIE{TLATAE, RFSLFEA from PyQt6.qQtCore import Qt & Qt

R =SEApE],

>>> type(Qt.ItemDataRole.DecorationRole)

<enum 'ItembDataRole'>

LSRRI R RAEEA —E(EIRFIA—ATE X ERIZEE, 7 PyQte &1, BAIEN A Python #
Z (Enum) 288,

IXUS(ESCRR EEREHEARIERE], Qt.ItemDataRole.DisplayRole B{EAN O, M
Qt.ItemDataRole.EditRole AYEN 2. XLEHEASZEEN, EBEE(IHEERNSFELTXHE

>>> int(Qt.ItemDataRole.DecorationRole)
1

pign, EREANALUTRBSITEA True?

>>> Qt.ItemDataRole.DecorationRole == Qt.AlignmentFlag.AlignLeft
True

Ej‘g“é 2. {B Qt.ItemDataRole.DecorationRole #[] Qt.AlignmentFlag. A'I1'gnLeft XY
. AUEEE EREEN., XUHEEETLIZE. RETESN L TYPERXYERE, Blilfata
%Bﬁﬁ,ﬁﬁI{’Eo

Table 8. Values given in the documentation can be in decimal or binary

B (75 5 (+i#t

tRRE ik
- #) #)
Qt.AlignmentFlag.AlignLeft 0x0001 1 S5amygss
Qt.ATignmentFlag.AlignRight 0x0002 2 S5AMmRsss

o= g“i‘E 7K
Qt.AlignmentFlag.AlignHCenter 0x0004 4 :;_”EH B/

o] FAZSIEARS T
Qt.AlignmentFlag.AlignJustify 0x0008 8 ;;_”EB [RIRRIFFIL
Qt.ATignmentFlag.AlignTop 0x0020 32 ST
Qt.AlignmentFlag.AlignBottom 0x0040 64 SEERITT

ERJFAZE
Qt.AlignmentFlag.AlignvCenter 0x0080 128 HEA AR ERE

&



=0 wavt:: B (+i#

tRR iR
#l) #l)
Qt.AlignmentFlag.AlignBaseline 0x0100 256 S5EELXST

REEE LRPIET, TakI—LRE, B, XEHFFHIEFXEN, MESREE. B
R, IKRFERTHRI7SEIEFEEFER S, MEEXTTIEFNSHES .

X REIRITTY, BERIEB M EREDDYNRR—BInSASE—RUEEES

. B, BAIRERET R TR,
ZiHHIS 7

BEATFATEMITEES, FRENEHHT (BE10) BHERRK. ZEZREE101M8FE, MOFI9, B
HHFIEFEFNENSFERERER— N 1065, FIE0, #51251H1%1000, 2x100, 5x10F01x1
4B,

1000 100 10 1

1 2 5 1

HENUZHHFRFESEE, BI—RAFNXAMRE, LU0 RFRR. ZHEIE—FLL2AEEHH
i, B2 EE, NOEN, THHEFINE N EFIERRI—MIFER21E. EUATRAF, 255
FH1x4%01 %1485,

8 4 2 1 it

TP EERBRASTEEB——5893R9 T HIAZZNE 1011100000101 ——BGESHIHHIE
SREFERIFARTIE. N TESEIETHEIE, N B PRZER. XE—MH
16740 (0-9A-F) BRAIEH. BN/ NHHEEFANETE0-15 (0-A) ZIE), BIHTFANTHBINL, X
(EEIEMRE Z B THAR RIS EN.

TRETRTHF0-15, LUREIHE—HHIF+7 St haIIE. —MAERN HESEETLIETSE
BHITRERSHE 1RSI &,

8 4 2 1 T il
0 0 0 0 0 0
0 0 0 1 1 1
0 0 1 0 2 2
0 0 1 1 3 3
0 1 0 0 4 4
0 1 0 1 5 5
0 1 1 0 6 6
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8 4 2 1 +7NidE +idtl

1 0 0 0 8 8

1 0 0 1 9 9

1 0 1 0 A 10
1 0 1 1 B 11
1 1 0 0 C 12
1 1 0 1 D 13
1 1 1 0 E 14
1 1 1 1 F 15

16 8 4 2 1

1 1 0 0 1

AT ZHEETHNEMNFEART, BAZ0 (True 5 False) , BATHLUSETHEISFBIERRIR
H——INSIRC, XEIRCBEALTHRRES, BALTRIRS., — M BERETUEES MRS, &
MRSERE—NHEET., S MIEEHSRIERIRE N N HFIEFRERS B CRISE.

XHE Qt RGN TIERIE, FRXEERIIANTHRE, RNIETLEE#EAM AGEXEHF———E
IREERE—ME—RY. AEBINL. IWERERBRSIREN 1 BT HEI,

Qt.AlignmentFlag.AlignLeft 1 00000001
Qt.AlignmentFlag.AlignRight 2 00000010
Qt.AlignmentFlag.AlignHCenter 4 00000100
Qt.AlignmentFlag.AlignJustify 8 00001000
Qt.AlignmentFlag.AlignTop 32 00100000
Qt.AlignmentFlag.AlignBottom 64 01000000
Qt.AlignmentFlag.AlignvCenter 128 10000000

SEEHFER = ERFUNXERER, SLFBOXLERE, (EXMEHFSUEN TS ES
E—ieaeEn, LIBI@EERE, XERSEAERS MRS, XEEEBERRMISZESRT, f
an, AXISFHRXSTT.

usisg (1) 85

AR ZHERTAESAOHFETLUEMN, BRRSERETESAZ. Flan, TR
M2i4THEN, 15313 —

Table 9. Add


af://n5647

001 1
010 +2

011 =3

[RIGE PRI EERE PELMRE. fBELZT, MRFIEFO3EINER4, Riadzhry1 (&
BRI FE—RENEEREE,

001 1
011 +3
100 =4

FEHE Pt R BB R R —— & aT LALL % 1 00F05048N1520150, 5¥5161F050480018
22118985,

HATFHRNEFE—HEINEFERERTTEME N, XSEMEE, Fa0, WNRFE(IEITHRSAER
AR, MG EEI—MEF L2 ERERN EeEiRNER,

Table 10. Add

00000001 1 Qt.AlignmentFlag.AlignLeft
00000001 +1 + Qt.AlignmentFlag.AlignLeft
00000010 =2 = Qt.AlignmentFlag.AlignRight

>>> Qt.AlignmentFlag.AlignLeft + Qt.AlignmentFlag.AlignLeft ==
Qt.AlignmentFlag.AlignRight
True

Ft, BT HEIFRSR, BAMERMEEEREASEER. £ Python 1, NEIEEFER | (B
&) EEFL. EUEEET, HITEIETHBRILRR NG e IE6E . ERE—
gy, HepTHBNREETaATR 1, WRERN 1. BEENR, UABIEES, BAIEMBRAL

SHFAEEN, BRUBEEFRTINE (+) .



Qt.AlignmentFlag.AlignLeft 00000001

Qt.AlignmentFlag.AlignTop 00100000

ER LARMMNTTERE, HITLUSEINEESER, ERUEIEEEMEL, ISEIIRERANISY.

Table 11. Bitwise OR

00000001 1 Qt.AlignmentFlag.AlignLeft
00100000 OR 32 | Qt.AlignmentFlag.AlignTop
00100001 =33 Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignTop

>>> int(Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.ATlignTop)
33

Ft, WRFEAE 32 5 148, ERE 33. XMZASKSARZ. B2, WRBE(NIFAIVOEZRERN
Qt.AlignmentFlag.AlignLeft , &EEMFAER?

>>> int(Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignLeft |
Qt.AlignmentFlag.AlignTop)
33

VSR THENER! VEiEEETHHIVE it REEAPEEI—MER1. ERSKE(]
BN, AR EAREHEEHEEMN ——XEREET LUZXNE—MER TUEIEE, &2
BEINRERERIRE,

>>> int(Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignLeft |
Qt.AlignmentFlag.ATlignLeft)
1

BE, ATHBIRR—

Table 12. Bitwise OR

00000001 1 Qt.AlignmentFlag.AlignLeft
00000001 OR 1 | Qt.AlignmentFlag.AlignLeft
00000001 =1 = Qt.AlignmentFlag.AlignLeft

&E, WRIXEE.

>>> Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignLeft ==
Qt.AlignmentFlag.AlignLeft
True

>>> Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignLeft
Qt.AlignmentFlag.ATlignRight
False



KHEHSIES
BTSRRI A SRR B RTS, ENRIBLER—

>>> align = Qt.AlignmentFlag.AlignLeft
>>> align == Qt.AlignmentFlag.AlignLeft
True

MTFHERS, HMNETLMEESIRSEGIEFT

>>> align = Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignTop
>>> align == Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignTop
True

BB, EoTEefE %DLEA#RE%E@@‘HZEHUD Bign, FHATTEEBALE align BBRET align
Teft *U"L‘J\: ﬁ'ﬁ'—ﬁ,g\ﬂi’,w ’{j(lu\

—B5R—aEEHE, MTH—NTE=EEMAT Qt.AlignmentFlag.AlignLeft BE? 7E1X
fERT, £/ a == WWRASERN, RACIEEE EHAEE.

>> alignment = Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignTop
>> alignment == Qt.AlignmentFlag.AlignLeft # 33 == 1
False

BNZEE—MAEKRILE Qt.AlignmentFlag.ATignLeft TRESHAINESIFERAINL. AL, FHAiTaT
LERMSEER

u5ER (&) 5

7 Python Fh, (USE&E(FERA & EZEFFHIT.

EL—28F, F145E7T Qt.AlignmentFlag.AlignLeft (1) #0 Qt.AlignmentFlag.AlignTop (32)
LAZERE “Top Left” (33). T, BN EASEINFIAEERRE T AEXNTindg. A T7THTIE,
HNFEERMNEEE, ZZE8ZRERMINERSIEA 1, NRAIE, WEzZAERE 1

Table 13. Bitwise AND

00100001 33 Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignTop
00100001 AND 1 & Qt.AlignmentFlag.AlignLeft

00100001

1 = Qt.AlignmentFlag.AlignLeft

XSIEMNTEFRI, (MRBIBLEBERRE Qt.AlignmentFlag.AlignLeft FIFEAIZ, R
ZAERE, SRAIEFE, NEKKE, ERNO.

>>> int(alignment & Qt.AlignmentFlag.AlignLeft)
1 # SR brEREUE, XEEL.

fFlan, WRFAVEXITFEZES Qt.AlignmentFlag.ATignRight HHTIUIE, ZERA0
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00100001 33 Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignTop
00000010 2 & Qt.AlignmentFlag.AlignRight

00000000 0 = Qt.AlignmentFlag.AlignLeft

>>> int(alignment & Qt.AlignmentFlag.AlignRight)
0

E97E Python /R, 0 FTF False, MEMBAEEFT True, XEWKRE, LBFEAMSEEMATHED
TR, RENEEHIURBERY, SREAT 0, FEA True.

BYESMIEENEzENSIEE, ENIZeEF BQUREEI R AIIEE.

36. ([ERaS1TS4]

REBE T M ESREN R R S RN AR —— I — M RERR, R LTI
4, —AINdmIERE, BRI LTSS ——i SRR R Baf T FHX S RTRER R B . T
BYFatL, SEHFRERRERSENNRBEFIF— I, EFIFNXERSRIEAR TS
EBIZN R,

LB FREFIETR, ERENAREFNSEIRERE sys.argy FE, ZEEFHIFXHE, (RALL
EEMRIEE sys.argv BYE, MREFEEXMHSE, WM.

AN BEFE TR —MEN, BriERiEmndiTa4.

Listing 245. further/arguments.py

from PyQt6.Qtwidgets import (

QApplication,
Qwidget,
QLabel,
QVBoxLayout,
)
import sys

class window(Qwidget):
def __init__(self):
super().__init_Q

TJayout = QvBoxLayout()

for arg in sys.argv: #1
1 = QLabel(arg)
Tlayout.addwidget (1)

self.setLayout(layout)
self.setwindowTitle("Arguments")

app = QApplication(sys.argv)
w = Window()
w.show()
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app.exec()

1. 'sys.argv B—PFFFRIIR. IESEHEEFHER,

M HATIBTILNERER, FHEA—IXMHE (BILERERE, HIIFSMHE) . EILUENER
HENSH, ZEDHEMT.

SHUFFFRIIRNZUEBEENNAERER. MESHHRTAH, ERYESHERNL. &7
LAEREMFIRERS eS8 ——FIa0, sys.argv[1] HBIREE NS,

EelLAERIE T ERAR, HERUTREA:
python arguments.py filename.mp4

XL THNED. HFERE, SER Python B1TRY, H—PSEECR ERIEEHATRY Python X4,

_ X

arguments.py

filename.mp4

E242: BOFIF, BrapiT84.

MRESNAEFTERTOR, BRUEIABRXE ——F— M SEIEEREIEET RIS,
RARBIEASEIGER Python 3, XATRESSEITM, (B—MERAMRRITIEREBE NIRRT
RIRE— N SEBIEGE, flan:

if len(sys.argv) > O:
filename_to_open = sys.argv[-1]

&, EAILNGIRTBIRIERIEERITROMARTR. SRIEERITH Python ARSI
__file__ A3REX,

if __file__ in sys.argv:
sys.argv.remove(__file_)



9,

ERREHIEYIERT, RIFSEHTRERINEER.

TR0, EPEERSIT LEZ— IR, AEFITREXAXHFHE QrextEdit
PR,

Listing 246. further/arguments_open.py
from PyQt6.Qtwidgets import QApplication, QMainwindow, QTextEdit
import sys
class Mainwindow(QMainwindow) :
def _init__(self):
super().__init_Q
self.editor = QTextedit()

if __file__ in sys.argv: #1
sys.argv.remove(__file_)

if sys.argv: #2
filename = sys.argv[0] #3
self.open_file(filename)

self.setCentralwidget(self.editor)
self.setwindowTitle("Text viewer")

def open_file(self, fn):

with open(fn, "r") as f:
text = f.read()

self.editor.setPlainText(text)

app = QApplication(sys.argv)
w = Mainwindow()
w.show()

app.exec()

1. ANRIAZFRIE sys.argv F, NHGERBER,

2. 90 sys.argv PHERE (FAZ) .

3. BB SEIENETFIIXMHE.
ERILURIRLA T VS TIas <, LIEEENRINAX .,



python arguments_open.py notes.txt

FI853%

RITRBEEBAEREN &R/,
—— 0I5 51/ (Brenda Laurel) , {&*+

IRETE S AN EE SRR, BAF AR ATITT —— T amls
75, EEHE, FRUVERSNRA, SZEOMEES, T A AT =T
!

£ Python MRREFHBLURSKBEESHRF, THEISBRFERSTRS (Windows, macOS ]
Linux) BY, XERNFEGRNE. BIEHF. Python IBTRILURFTEREXETEKR— 1 BEBERR
RE LARiETiE. FshIR, BTEALBEHRX M !

FERE, R NGERS R T AR RS ADE,
37. {EAPylInstalleri#1TI&

PyInstaller 2—MEFEHI PyQte I8 &S, 3735 Windows, macOS #0 Linux ¥ BN FTER.
EaBigER Python RIFFEFLARAHAIHERAIEERIEUE S A TR EI— MR Z R B S T HA T S AT
DRIGFTS, EREILMEREROELERER.

FEAEF, HIEELHE NS Pyinstaller 38— PyQt6 NAEER. FIBMSHIEAIN R
HHEIRITEIEERSR, XE853— B0V ER, (ERRNREY BT EEEE ChT AN AEE
Fr. BAVGNBAEATESHSEEXNBEFSR, BRI TR . BB S
EEEMNAREF TR E LR,

—BERA SN AR TR 2RI HITI U, FIMEHEEEEWIndowsRRIER. macOSHLEIRE
MLinux8, XEERILISHADE.

9,

ABRIRABE THEZERTWindows, macOSFiUbuntu LinuxAY5eEHa2R A1,

AR BB BIRR S HRFEHN AER. B, (NREEERE— Windows aJHIfT14,
BB Windows R4 _HiFH{TIRE.,


af://n5823
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ks

Pylnstaller BRIASZHEF PyQte, BEZEAIIRERT, Pylnstaller BIGRETERAS Python 3.6+ &, it
IEENEBEHAINE, #BMNEERI TEENNERERF. ABERIZEELRET Python HEET pip BEE
%%0

SAILAER pip &% Pylinstaller,

pip3 install PyInstaller

WNREETEN FEFBRIER, SBNE—ENiZ2FERLAT®SIE Pyinstaller #1 hooks BEFHZEIER
FhRAS :

pip3 install --upgrade PyInstaller pyinstaller-hooks-contrib
HEIRIREASEXTENL Python BRMFEITBIRIAFIRRTTE, FHELL Pyinstaller RS EFEIMNE.

FriafEm

MN—THEMEFTENAEFEMNFER, XA UEFRIREFHATEERSERTE. X
ERINFOMCIES CAEE, MRERERETEEITRAR, PBAREREMNTEFETESIER
FEIXE,

MFXATG), BN ERNBRNAREFE, ZNAEFBRMUHIEBNSEE. —BX
15em T EARHTRERE, IR BRI, AESMTRPMAMIESRAERT/F.

B, NERNERFRIE— IR, REERN app.py BIXEFFHRMLATHRE:
Listing 247. packaging/basic/app.py
from PyQt6.Qtwidgets import QMainwindow, QApplication, QPushButton
import sys
class Mainwindow(QMainwindow) :
def __init__(self):
super().__init__Q

self.setwindowTitle("HeTllo world"™)

button = QPushButton("My simple app.")
button.pressed.connect(self.close)

self.setCentralwidget(button)
self.show()

app = QApplication(sys.argv)
w = Mainwindow()
app.exec()

XE—MEANEZNEER, BT —TEENH evainwindow FEEFZINT —MERL
QpushButton , REFHIZHBRAEN. ERILURRIA TSNS TN BER:


af://n5840
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python app.py
XMNiZEEBRATEO

5 — 0O % & @ Hello World Helloworld - O 9

My simple app. My simple app. My simple app.

E243: i&FATF Windows, macOS #1 Ubuntu Linux BYf&EEN FRfERF

12 RN RiER

MERACEARRRNNARERFILUIERIET, TSRS —NUHEE, FIFRIE (shell) 7
SHEIBSMBEXARIXEX, ETLATa<SLAESE Pyinstaller 152,

pyinstaller --windowed app.py

@,

--windowed ARSITIEILZEMIE macOS £AY .app MRS Windows RS xR H
B, 7 Linux 2SRy,

BREER—FYEHER, XYBRRME T XTFPyInstallerIEFEHTHARIERIEIXER. XEEBX
THEMBEIETNIRIFEER, EURFAFE, BALIZE,

Listing 248. Output running pyinstaller on Windows

> pyinstaller app.py

388 INFO: PyInstaller: 4.7

388 INFO: Python: 3.7.6

389 INFO: Platform: windows-10-10.0.22000-SP0

392 INFO: wrote app.spec

394 INFO: UPX 1is not available.

405 INFO: Extending PYTHONPATH with paths
..etc.

WEseRE, EREINXER, BLRMIES TRAMIRIHEE: dist 1 build,


af://n5859

Name Date modified Type

l _ pycache__ 06/04/2020 17:49 File folder
l build 07/04/2020 13:49 File folder

B qist 08/04/2020 14:15 File folder
app 03/04/2020 15:05 Python Source File
B app.spec 08/04/2020 14:15 SPEC File

[El244: PylInstaller Z£p%RY build F dist 343k

AT RXERETEESIE, BRT dist Fl build XHK. SRHSIRBGRERINTATIERT
[, (BB RIE—EL,

F— app.py
F— app.spec
— build

| L— app

| — Tocalpycos

| F— Analysis-00.toc
| — COLLECT-00.toc

| — EXE-00.toc

| — PKG-00.pkg

| — PKG-00.toc

| — PYZ-00.pyz

| F— PYZ-00.toc

| F— app

| F— app.pkg

| — base_library.zip
| — warn-app.txt

| L— xref-app.html

— app
F— Tib-dynToad

MRS AR Pyinstaller BTIREEMIESFTEN M, HPESoTERM—LUMIAT. MTAZH
B, BRI NAE, RIFREE=NENEER,

dist (A"DK") XHREEFORIING. XEEEHONABRER, LATHTXHRERITE, RIRIEY
KEXHOEE (flanPyQte) . IETERINAREFBAN—IEBE AL kT, XEREER LU
HRk oy REGMHALNEITIEHIN AR,

ERILIESH BT TEMENNARER, RFET dist XHSRFRIRTHUTHR app HINHE,
HERZE, BREIINAEFIAEEOEE, WTERFR.

R — O X @ © @ Hello World Helloworld - 0

My simple app. My simple app. My simple app.

E245: fEBRNAER, FTEERIENET.



R Python SHARTERIRI—3Z432R, 5 build 1 dist SU4EEFHF, Pyinstaller iFS4ERE—A
.spec Xf4.

.spec X{¥

.spec M{HEE Pyinstaller BT ENBREFIIZEERSMNIES. &1 Pylnstaller MB&HE—
.spec M, ZXHETEHIEIEIT pyinstaller FHEBAIGSITIRINER,

SJFAERA pyinstaller BTHIARRS, BRTENFAIR Python MAREFHRS, IRBENEMER
R, XERERKAIA spec MHERIINEARAEE. MRFITHE, BREIRUTRIITETR
RE.

Listing 249. packaging/basic/app.spec

# -*- mode: python ; coding: utf-8 -*-
block_cipher = None

a = Analysis(['app.py'],
pathex=[],
binaries=[],
datas=[],
hiddenimports=[],
hookspath=[],
hooksconfig={},
runtime_hooks=[],
excludes=[],
win_no_prefer_redirects=False,
win_private_assemblies=False,
cipher=block_cipher,
noarchive=False)

pyz = Pyz(a.pure, a.zipped_data,

cipher=block_cipher)

exe EXE(pyz,
a.scripts,
(1,
exclude_binaries=True,
name="app"',
debug=False,
bootloader_ignore_signals=False,
strip=False,
upx=True,
console=True,
disabTe_windowed_traceback=False,
target_arch=None,
codesign_identity=None,
entitlements_file=None )
coll = COLLECT(exe,a.binaries,
a.zipfiles,
a.datas,
strip=False,
upx=True,


af://n5881

upx_exclude=[],
name="app")

BAREISNE, X2 Python X, XEREEILIRECHER Python RE3KITEIRERT
B, XEMESFEEIEHIER, fAINAEEHIARFaf TR, HERERMENE BRI
HMEFBIHR AT,

WNSRIGIE macOS Bt TiasE, BRBE— 1N EWMY BUNDLE 3R, FATFHIE .app 8. ZZBHIEREWN
TR7R:

app = BUNDLE(colT,
name="app.app"',
jcon=None,
bundle_identifier=None)

WREIEEMTE EFHAlE, BFE2ELUGEY macOs #1715, SR FEELATRERINE
.spec XHHIERE:

—B&ET .spec XM, ERILUSIZSUHEBLS pyinstaller , MARERIMA, LUESZRIAIHEE
T2, WS TS LB SRR T .

pyinstaller app.spec

ERRITRERESRATEMN - spec XHHRIEEE2ER (RIRERNMBHTEMER) . MFTFS
PylnstallerBc &N, ERILAGFBEGHITSEEESE, SUEKINER . spec 3. BIRILERHRR
BRHERE, MIBRENITESREE, RIFERRE .spec X,

HERE T — N FEERNNAEFAFRE TS THITXG. IERIISEETLOHIETRE

HHTH— LR
AR RTERRD

ERILMHRIREBRNER L — 2N EHINRREFRE— N SENBTR. BABRT, NAEFEKA
TFEXHERR (RBETES) | fl main & app . XIBEAREHEATHUTIHHBEIER,

BRI IEIT4REE . spec SUAFHMEM exE FO coLLECT B (AR macOS LAY BUNDLE ) TEY name= B
%, 79 PyInstaller 38— NERFHIBFRBTEATHRITIHE (LA dist XEFK) .

Listing 250. packaging/custom/hello-world.spec

exe = EXE(pyz,
a.scripts,
[1,
exclude_binaries=True,
name="helTlo-world',
debug=False,
bootloader_ignore_signals=False,
strip=False,
upx=True,
console=True,
disabTle_windowed_traceback=False,
target_arch=None,


af://n5893
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codesign_identity=None,
entitlements_file=None )
coll = COLLECT(exe,

a.binaries,
a.zipfiles,
a.datas,
strip=False,
upx=True,
upx_exclude=[],
name="hello-world")

EXE FHIBTREAHUTIUHIIEFR, M coLLECT FRIBFREZMH XHRAIETR.

9,

HENENTHITHERFE S BNER——IE N BEF B lmRiE.

BUNDLE IRAPFEERIZFRAITF macOS NAREFE, 1ZEFReENAERFE Launchpad #1 Dock RER/RHY
AR ERR. EERIINRGIF, BAVERAEFIHITX@E/ “hello-world”, {BXF .app £,
1SR LAMFEAREARIFRY “Hello World.app”,

Listing 251. packaging/custom/hello-world.spec

app = BUNDLE(colT,
name="Hello world.app',
jcon=None,
bundle_identifier=None)

&, BLIENEIT pyinstaller @3%, FHMEE -n 8 --name BCEEIN, FERHEEEEY app.py
B,

pyinstaller --windowed -n "hello-world" app.py
# B
pyinstaller --windowed --name "hello-world" app.py

ERAIRTHITIUE B R hello-world , MEFEAMEIESHIENETRE dist\hello-world\ X4
X, .spec MHMIBIRENEMSITHERNER, RXERECIEE—NHEY spec XS, B
hello-world.spec, {MFEHRIFRES(ETZR,




RGBT — R . spec M4, BMIBRIBAISUELIERIEIE!

Name . Date modified Type

W pyQts 14/04/2022 11:42 File folder

B® base_libraryzip 14/04/2022 11:42 Compressed (zipp... 760 KB

3dcompiler_47.dll 28/01/2022 12:55 Application extens... 4077 KB

¥, hello-world.exe 14/04/2022 11:42 Application 1,722 KB
j libcrypto-1_1.dll 24/01/2022 16:57 Application extens...

4 libEGLAII 28/01/2022 10:48 Application extens...

E246: mHEBEENXEAFR hello-world"BIN FHFERF.
NAERER

B— MRS R E N AR FE T BN R ER. BT LUREN BfEFEO/(ES=1NE
Fr, XeJLUBSECHBEA . setwindowIcon() SCHL.

Listing 252. packaging/custom/app.py

from PyQt6.Qtwidgets import QMainwindow, QApplication, QPushButton
from PyQt6.QtGui import QIcon

import sys

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.setwindowTitle("Hello world")

button = QPushButton("My simple app.")
button.pressed.connect(self.close)

self.setCentralwidget(button)
self.show()

app = QApplication(sys.argv)
app.setwWindowIcon(QIcon("icon.svg"))
w = Mainwindow()

app.exec()

E, BN EREFRLAIFINT . setwindowIcon . XENX T—NEFNEEFFAEEONENIA
Efr, REEE, TS MEORERBEEE, BYEEOASHEA .setwindowIcon 5L
. BEREH R SHAERSEES,

MR T AN AR, PEMIZSEWIndowsEZANEN EEZEHR, mMfEmacOSEkUbuntu
LinuxZR GRS fEDocki= EEZIENR.
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Hellowerld - © @

My simple spp.

imple app.
My simple app. My simple app.

E247: BrBEXERIEN

KT EFRAG5AER,

FEHREIR, BINRET— P R—RIERSUS, FERTSEREREER (SVG) XM, ZSU4HEIE[
KINTERSRIFSBMHT. SHILUERUEER R, EXMERT, SRERESTHRILABRERA
LR{FIEEMT, 7E Windows b, RETLUEIT AR 1ICO USRI, X2 B S MNERIMSIAZ
. £ Linux £, EeJLAELRESEIRRHRHEZSNARREN PNG X4 (80 Linux I T88%5) . &
macOS t, ZNERRIHEI%E .app BHH ICNS {HEH.

28, XLEARR! BEEE, QUG Fa LAISMEREIL.

BB, B!
RIBHRRTERR

XEENFEIENAT, JEARAE. BETHRR, RIRFRARRNEE, REGEE—
HizfTE:

python3 app.py

NRENFAITIERIINE, BRIZEEBEEIE]. IR MR, FARRETEIHNER (&
<folder> ERNBIAFTIENHRAIETR) .

cd ..
python3 <folder>/app.py


af://n5933

@ Hallo Warld

Helloworld - o

My simpls app,

My simple app. My simple app.

E248: wRERRIEN
EtngEEr. XEEARSE?

A IEFRERIBRIZRS | BEE . I XERREEN T AR LEER——ARMAFEN 4k, MEE

BTNk, RENEMMITETHA, BRAEREIXE
@,
-

EfrLiZRr— T ENRER, EERRBREERIENZRTIEERIIDEFIE TR,

XEENAREFTEMN—NGE, B-BRER, BRLENENAERETHINIFERE
tAa—MRTEERER, BONBERSTIEREIESIE . HIFEEREZBIRERX N
A, AILABITE RRIRE RN TR R SR AUER 2SR SE L.

ETENEFRRIEF, BIIENT— 3R basedir, {#F os.path.dirname 3XBY __file__ Ff
BEREE, ZXHREESR] Python ARIZSERRR, A, BAIERA os.path.join() 1AL
FEHRITRRT RS,

9,

IBSI ERENERE SO LIREESZER, DNRENBEFPERENEENETREDE.
FBTIAINY app.py AT XARERERT, BEUATEEBEEHEAENTZERMN.

Listing 253. packaging/custom/app_relative_paths.py

import os
import sys

from PyQt6.QtGui import QIcon
from PyQt6.Qtwidgets import QApplication, QMainwindow, QPushButton

basedir = os.path.dirname(_file__)

class Mainwindow(QMainwindow) :



def _init__(self):
super().__init__Q

self.setwindowTitle("HeTllo world")

button = QPushButton("My simple app.")
button.setIcon(QIcon(os.path.join(basedir, "icon.svg")))
button.pressed.connect(self.close)

self.setCentralwidget(button)
self.show()

app = QApplication(sys.argv)
app.setWindowIcon(QIcon(os.path.join(basedir, "icon.svg")))
w = Mainwindow()

app.exec()

BERM G REFNE TN ARF—— S AN EESATEIR 87, TieEMNIEEIMN
FAtERF.

E3=EtF ((VRWindowsZFR )

£ Windows &%/, £ .setwindowIcon() FiERILAEMIREBRONER. A, BT Windows
KRB OIREGIIDES T, BNERAEASEESE LR,

WMERIHEER, KFT! BEESENAEFN, SufthiEEI/E, RIESWERIUTEE
1R4E!

HISITR AR, Windows SERHIT =R AEERERN NAEFA". BABRT, AT
B Python IR (BRSO FEER) #aFREIE—Python" B, EIESER Python Eix, &
FEIEXMIERAE, BIOFEANBEFREE— RN ERFRR.

—FEE’\J{‘%EE’JLLF_I}EE SetcurrentProcessexplicitAppUserModelID() J3i%, FHENBTENHINFEFE
FF ID SRECHNX—5,

Listing 254. packaging/custom/app_windows_taskbar.py

from PyQt6.Qtwidgets import QMainwindow, QApplication, QPushButton
from PyQt6.QtGui import QIcon

import sys, os
basedir = os.path.dirname(__file__)

try: #1
from ctypes import wind11 # {{fF7EFwindows &% .

myappid = "mycompany.myproduct.subproduct.version" #2
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windl1.shel132.SetCurrentProcessexplicitAppUserModelID(myappid)
except ImportError:
pass

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.setwindowTitle("HeTllo world")

button = QPushButton("My simple app.")
button.setIcon(QIcon(os.path.join(basedir, "icon.svg")))
button.pressed.connect(self.close)

self.setCentralwidget(button)
self.show()

app = QApplication(sys.argv)
app.setWindowIcon(QIcon(os.path.join(basedir, "icon.svg")))
w = Mainwindow()

app.exec()

1. 1ZIBHEET try/except e, FA windl1 ##EREIEWindowsEE EARATH, X[FHE
REI R BRFRR R A LAZEMacOSFILinux_E 4440517,

2. PIEHIN AR B E X N AR RRA T F T 8.

BARFERERT— BRI mycompany.myproduct.subproduct.version F=&F8E, {BENIEEIEX
S50rNRRFER. WMEERASHAEE, BRAISERARAEERNE, BIER

com.mycompany {EAAEHRRRT,

BILAERIRI SR AT, SHNEr—ESEREESEL.



B249: EENEREREIEE
AHATEHER ((XPEWindowsZHR4t)

WE, BN ARSI, ERERER. B2, SrIseRiIEs, SN AR TSIUHAAER
AERENR. £ Windows R&FEH, NAERATHUTHRILARAER, IMEESZRE. SKABREH
Pylnstaller f2{tHY, (BETLIAE CHERSIRE.

9 Windows BIHUTHRINER, SFEE exe REH— .ico MBIVAIMH.

Listing 255. packaging/custom/hello-world-icons.spec

exe = EXE(pyz,
a.scripts,
1,
exclude_binaries=True,
name="helTlo-world',
jcon="icon.ico"',
debug=False,
bootloader_ignore_signals=False,
strip=False,
upx=True,
console=True,
disabTle_windowed_traceback=False,
target_arch=None,
codesign_identity=None,
entitlements_file=None )

BEOIEER ico 3, FEINIEER Greenfish Icon Editor Pro, XE2— NN aZBFENTE, talls
Windows BIiZER. AP THEATHFEE—NTMA .ico 3.
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http://greenfishsoftware.org/gfie.php

SNRIERIESUER . spec XHIETT pyinstaller i, ERAIAHITIHIER T BEXEF.

E]250: Windows BJH{TXERREVAFIBE X ElfR

9,

ISR LUBIS FEHIAAHEERTE) pyinstaller {553 --icon icon.ico SHEKIRHENR. ETLUES
X AR EZ N ERR, LASHF macOS #1 Windows,

macOS .app MBEFSEER ((XFR macOs)

f£ macOS £, NARERLL .app BRFADAR, XEGAILIBEECHER. SERATERHNEM
RIFERIRITE Dock EIRBINFIFERs. Pyinstaller AJLAAGRINERZINARERES, BRFRE ICNS 18
U XHHEIBER] . spec 4R BUNDLE IRET], ZEGMEKEMEERRIEH, FENAEIRE

TNo

Listing 256. packaging/custom/hello-world-icons.spec

app = BUNDLE(col1,
name="Hello world.app',
jcon="icon.icns',
bundle_identifier=None)

ICNS & mac0S REFGHEFREHISEETC. BRTLATE macOS & LR Icon Composer BIEERRY
8, R ELAE Windows R4t {8 Greenfish Icon Editor Pro glliE macOS Eltx.

[ —
hello-world
AL
se) e,
& :_“rn
Helle World hello-world

E251: macOS .app NBEFEERIAFIEENX EIR


af://n5988
https://github.com/lemonmojo/IconComposer2x/
http://greenfishsoftware.org/gfie.php

9,

R LB EVIIRH5ERI A pyinstaller &1 --icon icon.icns SEEKIRHER. &0JLA
B AR EZNERR, LASZEF macOS #1 Windows,

ERANRGIR, NEEFER, SFERESH . setwindowIcon EEEH, #AM, £ macOS
L, B2k - setwindowIcon) HE, RFEET .app BIREEREIA,

SRR

MEFRNEBLE—IUERETHNAER, EREEENETR. BEXNAEFER, UR—%F
2, LIRzEERETa L8r, AELTICNAEFRMNMILED), MEEHER. mEXEIREMN
&, RE—LSRBRZERERTEINARERF, FEEM dist XHETRE#EET.

9,

WiiE, EASUWERE.

[EREE, FAIRINFREFIERIT— MNREIESE (BiRsX) . Mz AR TEARSRAE.
AT ENREFIERET, BIMEREBZEIE G SNBEEF—ED K. Pyinstaller AJLIFEEIHEA)
SIX—/R, ERNFESFEREIMERT, URERHPEE(IEENE.

ET—, HIGRITEESNAEFEREIE T BRI, X5 ENMUERTER U,
ERTRTHHUEMEE] S, SEERINREFFTHRIIQL Designer .ui X4,

{EPyInstalleryTREHESI{4
A IO R PR IR T — MR,

Listing 257. packaging/data-file/app.py

from PyQt6.Qtwidgets import (
QMainwindow,
QAppTlication,
QPushButton,
QVBoxLayout,
QLabel,
Qwidget,

)

from PyQt6.QtGui import QIcon

import sys, os

basedir = os.path.dirname(__file__)


af://n6000
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try:
from ctypes import wind11 # {Uf77f T-windows A4 .

myappid = "mycompany.myproduct.subproduct.version"

windl1.shel132.SetCurrentProcessexplicitAppUserModelID(myappid)
except Importerror:

pass

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_QO

self.setwindowTitle("Hello world")
Tayout = QvBoxLayout()

Tabel = QLabel("My simple app.")
label.setMargin(10)
Tlayout.addwidget(label)

button = QPushButton("Push")
button.pressed.connect(self.close)
Tayout.addwidget(button)

container = Qwidget()
container.setLayout(layout)

self.setCentralwidget(container)

self.show()

app = QApplication(sys.argv)
app.setWindowIcon(QIcon(os.path.join(basedir, "icon.svg")))
w = Mainwindow()

app.exec()

BIEUESUEN dist XIEERMRESE A EEERESRPYInstalleri8EHEHId X, PyinstallersziFg
FTESHINBENEREZIER, LUREXNTF dist/<RAEF4H> SXEERMEERERE, BFEXHE
HIERZAIE.

SEMSI—F, XALABSRSTSEUEE, --add-data, EALIZKIRHIZSEL

pyinstaller --add-data "icon.svg:." --name "hello-world" app.py

BESREEFEESTME, 1 Linux 8; Mac EE : T1E Windows R ;
BEEIAS D ER D PREURYIR, LIRS B ErcE .

-



a = Analysis(['app.py'],
pathex=[],
binaries=[],
datas=[('icon.svg', '.")1,
hiddenimports=[],
hookspath=[],
runtime_hooks=[],
excludes=[],
win_no_prefer_redirects=False,
win_private_assemblies=False,
cipher=block_cipher,
noarchive=False)

RIEERLATaSHIT - spec X4

pyinstaller hello-world.spec

ERFIER T, FKAJEBSIR Pyinstaller #HEERIS icon.svg EHIF . (8. XERERENEE
dist. MRFE, HAMBATLMEIIEEREMME, WREIVEETHRE, SIOZA LRk
dist FEIEN .svg X, HEFSEHINAEF—ESR.

Name . Date modified Type

i pPyQts 14/04/2022 11:54 File folder

L base_library.zip 14/04/2022 11:54 Compressed (zipp... 760 KB
d3dcompiler_47.dll 28/01/2022 12:55 Application extens... 4077 KB
! hello-world.exe 14/04/2022 11:54 Application 1,721 KB

3 icon.svg 14/04/2022 10:12 Microsoft Edge HT... 6 KB

E252: #EHIZ dist XHRAIER S
RGN dist BRIETNARER, WENIZEEEZITURRIER.

Hellowerdd - © £

My samiphe app.

My simple app.

My simple app.

E253: 0O (Windows) FE= (macOS 1 Ubuntu) LER7REYEIR



S E AR EREQRINE:, FEEMEMUESEXEXHRIERUERER, SEE .py
XARRIRRIERR, LSREESTF.

SNERIEFE Windows #1858 EFFIAIEEE, B9 . spec MHFTTRERBSFERANRAHT \\ MR, X
HHEMFE ETAERE T, RItEMZSXLREERABIERT / , BARERIIEREF
aL&Ea.

FTEEIE

BE, 282 M IEHEEGSSERITEXXEF . BFiRAIPyInstaller iFEGI T 4—
18R, EIHREFSUEREND., AT ERMAFTEEIEGE, tBRIENBRERRRINLIMNE
HIFAREAIRINERR, BITLUSXLERBIE—NEA icons HINHET,

Listing 258. packaging/data-folder/app.py

from PyQt6.Qtwidgets import (
QMainwindow,
QAppTlication,
QLabel,
QVBoxLayout,
QPushButton,
Qwidget,
)
from PyQt6.QtGui import QIcon
import sys, os

basedir = os.path.dirname(__file__)

try:
from ctypes import wind11 # {{fF7EFwindows &% .
myappid = "mycompany.myproduct.subproduct.version"
wind11.shel132.SetCurrentProcesseExplicitAppUsermModelID(myappid)
except ImportError:
pass

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.setwindowTitle("Hello world")
TJayout = QvBoxLayout()

label = QLabel("My simple app.")
Tlabel.setMargin(10)
Tayout.addwidget(Tabel)

button_close = QPushButton("Close")
button_close.setIcon(
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Qicon(os.path.join(basedir, "icons", "Tightning.svg"))
)
button_close.pressed.connect(self.close)
Tlayout.addwidget(button_close)

button_maximize = QPushButton("Maximize")
button_maximize.setIcon(

QIcon(os.path.join(basedir, "icons", "uparrow.svg"))
)
button_maximize.pressed.connect(self.showMaximized)
Tayout.addwidget (button_maximize)

container = Qwidget()
container.setLayout(layout)

self.setCentralwidget(container)

self.show()

app = QApplication(sys.argv)
app.setwindowIcon(QIcon(os.path.join(basedir, "icons", "icon.svg")))
w = Mainwindow()

app.exec()

HARBPEE T Windows(ESH=EWraHUE SRR, WRERZEAWindowstEZNAEER, BJLA
Bhde.

Elfr (ASVGXHH) IR icons"BF X4k,

F— app.py

L— 1dcons
L— Tightning.svg
L— uparrow.svg
L— dcon.svg

MREETIER, KEZIUTEL, HEbikid EwaEfR, BHa Dock i=hthE— B,

~ g — [:] x L] ® Hello World
Helloworld - O
My simple app.
My simple app. : -
Close My simple app.
J Close t Maximize ooy o | Close

1 Maximize

f Maximize




E254: HEZIERNED

IS icons XHREHBIBAMIEENAERT, BINRBRZSUFKFINRIFAIN . spec SR
Analysis AR, SIFREANHE, HAWSEIEATTERN, EFESRER CRERIINIEHR)
MBEREE, ZBIRXRAITERR dist SXHKT.

Listing 259. packaging/data-folder/hello-world.spec

# -*- mode: python ; coding: utf-8 -*-

block_cipher = None

a = Analysis(['app.py'],
pathex=[],
binaries=[],
datas=[('icons', 'icons')],
hiddenimports=[],
hookspath=[],
hooksconfig={},
runtime_hooks=[],
excludes=[],
win_no_prefer_redirects=False,
win_private_assemblies=False,
cipher=block_cipher,
noarchive=False)

pyz = Pyz(a.pure, a.zipped_data,

cipher=block_cipher)

exe

EXE(pyz,
a.scripts,
(1,
exclude_binaries=True,
name="helTo-world',
jcon="'icons/icon.ico',
debug=False,
bootloader_ignore_signals=False,
strip=False,
upx=True,
console=False,
disabTle_windowed_traceback=False,
target_arch=None,
codesign_identity=None,
entitlements_file=None )
coll = COLLECT(exe,
a.binaries,
a.zipfiles,
a.datas,
strip=False,
upx=True,
upx_exclude=[1],
name="helTlo-world")
app = BUNDLE(coll,
name='Hello world.app"',



icon="icons/icon.icns',
bundle_identifier=None)

INREERX NS TR, REKMERHREREHT] dist Hkh, MREMZH
Kz TN e —— B MBI R BRI T — B ITRE R, EAE SRR E AL
ta.

s gt

ICv=H

MEEXLENRILNE, CIET BRI ESEENNAEER. HERIEDH, S
BRI UG SRR TS TR AR BRRERF.

FIEmALL, HNEKBENE T UIEESE CRIFE LERMPyInstallertS@2 N iR, 85, &a8E
RENFEF RSN RER.

SNRIETA, BREEEISET A L% PR ——BD, WMREEHIE— Windows AIHUTE, &
HEME Windows REELHHTHIE. AT, EHAIBRT, BHEEBERRE— .spec HKTHIX—
B, LIEHHERTIF, MREESFE N TS, IEBILERMRSE EWHERY . spec 34, LA
REECEIER. MRHNTRE, BERFIEPSZFarNTERE.

38. {fEInstallForgetliWindowsZ&EiERF

FIHRIALE, FI—EfEAPyInstallesRFJENAREFLUMD R, FTEEEMHERE—1EA dist
RISk, HhESNAEFIETIIBRIRTEX . RRGAILASLSHRIENZIPX D =LSERAF, B
XFAAFERIERIRFRL,

Windows SHMNFEFBEEMTREF oK, REFRRBIHITE (LUIREEIEMIHE) 5
BRERINME, FHRINTFHRSRERR. FTR, BITERTNEIERIRIIA dist XEFIke!
E—PEETHWIindows LR,

NT ORI ERER, HVEFER—1E InstallForge BT H., InstallForge2R#RY, ATLAM &
I T, AP TEHHBInstallForge TYEECERI/E/S Hello world.ifp MASREN, (B FEREEEE
RSN R AR TE.

9,

WREST=R, AT T TEWindowsZEiEFF.
A M5B EREAInstalForge S R EFR AR AL,
BRRE
LIRERIETInstallForgeRt, SERIL EA" (Genera)iEIRE. 7ELL, ERTLUSANIEFHEAE
B, BEEWR. BFmRA, AR,
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M InstallFarge = O X

: File Build Tocls Help ® Support InstallForge With 2 Donation
i B &2 H @ @ 7] i Le il == x
" New Open Save Build Update Help " Add Files Add Folder Femove Remove All

I'o. General \ i@ General [T User Interface E% Languages
w '

@ General Product Information
E2 User Interface
5% Languages

Product Name: Hello Warld

Product Version: 1.0

— " Sctup
T Company Name: Python GUIs
| g Files
@ Visual Update Express Website URL: https:/Mmww.pythonguis.com/
2 Uninstallation
¢ Variables Supported Operating Systems
B Cormmands
(] Windows 2000 [ Windows XP
i Dialogs
" [ windows Server 2003 [ windows Vista
[®] splash Screen
2 License [T Windows Server 2008 B Windows 7
2 Senal Validation
 Finish @ Windows 28 & Windows 10
5:2‘%} System [ Windows Server 2016 [ Support all Windows operating system
=il Registry
3 Shorteuts
@ Build A
5@ Build

E255: InstallForge #J4aHIE, EEBRIRE

AR LU R L RERFNERES, WNBEri BINEMRARNWindows R TiERE. XIBREFREEE
R RS ZHRAN Wlndows hRA L.

REtaEmEZE, ERREFTIEESMITFaF A LSRN AEFERETE DiET!
,‘d:—ﬁ%%?_ LREFPERAXETFEZE, SHRREHIN BRI LEBFRAIIWindows Liz

7.

EREXH

REAMI=LIFTH Setup FEY Files"TUH, {EHAMERTLISEEI TR EIREERFFRIXMH.

FET B Eat"Add Files..."Fi%k#EPyinstaller4E Y dist/hello-world BRTFHIFAEXE. 38HAY
MAFNEES ST ] ERE, FELETLA—RMERINATE S, BFERMRINEE. EILISE R
DOSZEE.."FHAIN dist/hello-world BER AR AISEIE, FIMNERY icons SUASRFNEL EEESI4
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M instaliForge = O x

: File Build Tools Help ® Support InstallForge With 2 Donation
i = = [ & L E i L& i = A
" New Open Save Build | Update Help " Add Files Add Folder Femove Remove All
I'o, Geneial A Files %) Visual Update Express |2 Uninstallation <% Varizbles [l Commands
@ General Add files/folders to your setup package by using the toolbar above or simply drag and
5 User Interface — -
Kl anciages .ﬂe[ Folder Size Type
|| UNhome\martin\books\create-simple-gui-applicati.. 1.3 MB dil
—n Sctup [_;| Uhhomaymartin\books\create-simple-gui-applicati.. 3.4 MB dil
'—'- L;| Uhoma\martin\books\create-simple-gui-applicati.. 4285 KB ol
g Files l;| Urhome\martinybooks\create-simple-gui-applicati.. 4 MB dil
** Visual Update Express [_] UAhome\martin\books\create-simple-gui-applicati.. 323 KB dii
& Uninstallation l;] U\home\martin\books\create-simple-gui-applicati.. 146 KB dil
¢ Variables [;| Ushome\martin\baoks\create-simple-gui-applicati.. 5.2 MB dil
B Commands [ Unhomeymartim\baoks\create-simple-gui-applicati.. 26 KB pyd
- L;| Uhoma\martinmibooks\create-simple-gui-applicati.. 10115 KB ol
[ | Dinlogs [_] UAhome\martin\books\create-simple-gui-applicati.. 1 MB pyd
[® Splash Screen l;\] Uthome\martin\books\create-simple-gui-applicati.. B7.6 KB dil
= license lE‘ Uhome\martin\books\create-simple-gui-applicati.. 43.5 KB dil
[ Sarial Validation lE‘ UMhome\martinhbooks\create-simple-gui-applicati.. 131 KB pyd
F Finish |l UNhomeymartin\books\create-simple-gui-applicati.. 73 KB pyd
Ly Uhhome\martn\books\create-simple-gui-applicati.. NfA [Folder]
| UNhome\martin\books\create-simple-gui-applicati.. NfA [Folder]
=il Registry )
B Shoitaits Default Installation Path
— : <ProgramFiles=\<Company >\ <AppMame=\
@ Build 2 ' :
B Aliow user to change installation path
@ Build s i

E256: fEInstallForgeX4HRES, HAAEFTEAIHAIN AR,

9,

AR ABEWBREE, BRTIERFMER.

SeRkla, A LURENGIREIRED, HRIA TGRS HIASSER: dist/helloworld FHIFFEX
HFISESZERRNAFIE, {8 dist/hello-world SRS ARHESIH,

BANLEBETLUMRSAE., RESHHE, HIf0 <company> 2%E, BNREFENER. T
¥k, BUAITRFHEENNARER. RECTRRE, ERPARRIURFRHNNE. BT EE %
IR Wi S ER LI, XS AR HIEWindows N INEIBRIE R F IR,



M instaliForge < O X

¢ File Build Tools Help L Support InstallForge With a Donation
PO = T T ® H : [3 & = ®
" New Open Save Build | Update Help " Add Files Add Folder Femove Remove All

gﬁ General A | @ Files 1%} Visual Update Express {2 Urinstallation <» Variables i Commands

® General B Include Uninstaller Uninstall
E User Interface
&% Languages [ Visit website after uninstallation: | https)//

== Set [ Use custam display icon: <InstallPath =Y
T

| & Files

@ Visual Update Express
[ Uninstallation

4r Variables

B Cormmands

E Dialogs
=] Splash Screen
=F Licensa
2 senial Validation

3 Shorteuts

%8 Build

E257: InstallForge SRR FBRE iR INENSAER

FHEIE
SHEESOTRATERFREREENERE. EEESIFAIHER. Sl G-~ BTEHREER
FERERENES, E BRI Rl E T RIS IS RE R,

BIX—m, SFEEQIERun program"sS0IEi%iE, HiEEE CRINARER EXE UERINEIZIE
F, BTF <installpath>\ E&EE, FAIRERI hello-world.exe BIE], EEXSEIET, BJLAE
BaHnEFRERHISE.
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@ instaliForge = (] X

| file Buld Tools Help L
DB @ @ e B L L - X
" New Open Save Build Update Help  ° AddFiles Add Folder Femove Remove All

@ General X |¥| Splash Screen = License ! Serial Validation =¥ Finish

i General B Run Application  <InstallPath>\hello-world exe Arguments
[ User Interface

_| Reboot Camputer

@ Visual Update Express
& Uninstaliation
© Variables

[#| Splash Screen
=7 Licenss
Serial Validation

@ Build

E]258: InstallForge EL KA E iEAIE TIERF.



R

E'System &R System AILIFTFHRIZS 2\ 4wiEes. EIXE, SALUTHERRMEmREREES
o
B instaliforge
: File Build Tools Help ® Support InstallForge With  Danation

B B B @9 ¢ H ; Ls ad = x
" Mew Open Save Build | Update Help " Add Files Add Folder Femove Remove All

D s i s

® General Destingtion  Shoricut Na.. Target File Command L.. IconFile lcon Index
5 User Interface
BY Languages

== O *

— " Sctup

| & Files

@ Visual Update Express
[# Uninstallation

4» Variables

B Commands

|_’_I“__| Dialogs
= Splash Screen
= Licensa
2 Serial Validation

Add.. Edit.. Remove

Default path for start menu shorteuts:  <Company=\<AppName=>\

[ ] Allow user to change the start menu shortcut path

B Create start menu shortcuts for all users

 Build B Create deskiop shartcuts for all users
H Ll

E259: InstallForge BEEMRERAN, FFHIESEMRH

M Add.. AT LGN PR RIS RE S =, 1SR FFIASEE" (Start
menu) 8¢"s2E" (Desktop) RFEH T, FHHESEBMRMBERYE. XENFAEFTEREXESXHHIRLLEE
2., BTF <installpath>\ BigE, BRETEREFINEEFHIEXEIHESR, B0 hello-

world.exe .
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M Add Shortcut

Destination:

Desktop

Shortcut Name:
Hello World

Target File:
<InstallPath :»\.hello-world.exe|

Command Line Arguments:

Icon File;
lcon Index;
(&
U~
Ok Cancel

E260: InstallForge, FhntiEA=

e

BERNRETHE, CIRER TR RRIER T .
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9,

R LR SR InstalForgell R, LAMEKBSRAILAMNERANR BEHMIR L EER.
FATEIREER Build BB LA THHEEER

M InstaliForge

! File Build Tools Hélp

O = =
" New Open Save Bulld

@ General

@ General
5 User Interface
L% Languages

'_|=“ Sctup
| 4 Files
@ Visual Update Express
& Uninstallation
& Mariables
B Commands

‘_[‘— Dialogs
=] splash Screen
= License
[0 Serial Validation

3 Shortcuts

8 Build

E261:

5 O *
@ Support InstallForge With a Donation
7] ;L bl L2 ®
Halp Add Files Add Folder Femove Remove All :
& Build
Setup File:
lcons
Setup lcon: Meons\ancientico

Uninstaller lcon:  \icons\ancientico

Compression

Compression Method: ] Lempel-Ziv—Markov Chain Algorithm (LZMA)

@ InstallForge (x86) 1.4.2
@ version: 1.4.2.21
@Visual Update EJ(DT&SS maodule found Version: 1.2.0)

i@ Copyright © 2007-2020 solicus

InstallForge, BERS/HEEHIEE

M TER EA R ERASEITRIERE. MREERIECTEEF NGNS, RIOGIRRGSEE—
. XRERBERFRANTZEERFNVE. WETRESHR, XS EE S HRIZERERFT.



B InstaliForge = O b4

: File' Build Tools Help L Support InstallForge With a Donation
B B B 8 @ H ;L4 i - E
" Mew Open Save Build | Update Help * Add Files Add Folder Femove RemoveAll

@ General ; & Build

® General Setup File:  U\home\martin\baoks\create—simple-gui-applications\code\pyqtSipackaging\y
E User Interface

% Languages lcons

— " Setup Setup lcon: Micons\ancientico

|:d Files
) Visual Update Express
% Uninstallation

Uninstaller Icon:  \jcons\ancientico

& roue Compression
B Commands
Compressian Method: (] Lempel-Ziv-Markov Chain Algorithm (LZMA) v
o Delogs @ Archiving file: VCRUNTIME140_1.dll
= Splash Screen @Archiving file: win32api.pyd
=¥ Licensa @ Archiving file: win32evilog.pyd
[0 Serial Validation @ Archiving folder: icons
F Finish @ Archiving folder: PyQts
@ Creating setup configuration files...
i%?} System : @ Creating setup configuration archive...
=i Hoiiny @Creatir}g setup...
28, Shoneass @ Updating selup resources..
(@ Manifest has been added 10 setup file (visual styles enabied).
@ S « | | @ Eiapsed time: 57 secondis] I
@ Setup file was created successfully!

<@ Build

B262: InstallForge, #3E5SRk
FThiE, RRBIRNEETRERER. XEU®RN, EEESVE, RASRTIIBTXERGRENE
TEFEAYULUIERIET.
BT RERER
REREFABNIZASERIN, BITIER. tRIEEInstallForgerRisiERIEIN, ERTRESEREIRYMIER
BT,
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ﬂ Hello World Setup - X

(

Select Application Folder
Please choose the directory for the installation.

{2

Setup will install Hello World in the folder shown below.

To continue, click Next. If you would like to select a different folder, click
Browse.

Destination Folder

C:\Program Files (x86)\Python GUIs\Hello World\ Browse...

Required free space: 88.5 MB
Available free space: 124.2 GB

< Back . Next > Cancel

E263: InstallForge, 1IZ{THEMNLERER

BIEREREFIRTTNEER. BRERER R EFNRE — P EREITZNARER, BIEFRx
BrhiEIE,



Hello World
App

Open

Run as administrator

Open file location

Pin to Start

Pin to taskbar

Uninstall

E264: £ Windows 11 B9FFasEEFH E~"Hello World"f&R%,
BE

EE—EH, BIINBTUEER Pyinstaller 1889 PyQte N FEREFITE A 2 &I HITUE. AR
Zh, HAIEAETEM Pyinstaller NFEIER, FHZEEE 7 WA InstallForge iz N FH2FHY
TEREF., RRIXEESERIRE, BRAIZEEREE CHNERERFTE, FEEAE Windows RF EaTftfbA
EF.

9,

BT RATHPE Windows ZEEFRIMMTLEZ NSIS , ER— I HIMMMUIILERER, XEIR
BEALIBYREBEXMAREERTH. NREFEMEAENFEFAREBNZIRE,
BLeEHEE—.
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39. Bl macOS RIS REIEF

FERI—E, FAEA Pyinstaller NFRAIRIRBFERFHEE T — macOS .app 3. FTFHXAS .app
XHSIE TR R, Eie BT EREES REEMA. AT, B—Na@——macOS .app
bR EREEERAT BB L., XEXREE(IMNESEESE——REAFPEE MUk
RN SI=zbipvg i

RRTZERN app HEETE Zip XM (.zip) BRBERIMESHE (.dmg) . KSEEIEAERR
PGS, EAXETLUEE—MRES, BaRFNARR XMk, ERFEHETHER
BFSNAREFERENZER, XMGENSEIFESE, UETIFEZRFPNRBEIEEINATEE
SREIER. HIIEREEX—IRGIE,

9,

WMREEAR T, BRI TE m=ff]l macOS BiEZYE .

BUEZDMG3 I

BiTIEDMGX BRI EIR, (BRENEEERAEIIHomebrewRhITHE create-dmg . iZT
BLEBmSTIEFEAZE, BREENVIMSHEIEMDMGREER.

EATLMER Homebrew &% create-dmg &,

brew install create-dmg

TEeRE, BBRIAIEMA create-dmg Bash AR, LATNEE0IEDURG], AI@TIEIT create-dmg --
help &p$EETENIR:

--volname <name>: set volume name (displayed in the Finder sidebar and window
title)

--volicon <icon.icns>: set volume 1icon

--background <pic.png>: set folder background image (provide png, gif, jpg)
--window-pos <x> <y>: set position the folder window

--window-size <width> <height>: set size of the folder window

--text-size <text_size>: set window text size (10-16)

--icon-size <icon_size>: set window icons size (up to 128)

--icon <file_name> <x> <y>: set position of the file's 1icon

--hide-extension <file_name>: hide the extension of file

--app-drop-Tink <x> <y>: make a drop 1ink to Applications, at location x, y
--eula <eula_file>: attach a license file to the dmg

--no-internet-enable: disable automatic mount&copy

--format: specify the final image format (default is uDzO)

--add-file <target_name> <file|folder> <x> <y>: add additional file or folder
(can be used multiple times)

--disk-image-size <x>: set the disk image size manually to x MB

--version: show tool version number

-h, --help: display the help
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BREUMENAEZR, FHERNRECHENMERE (DMG) ASapERIRR.

BT BRI, BIABEIEEDMGIHIE HAFRARBN X (4Z——BIE & HPyInstaller4E Y
.app MHBISTEE,

TEZKAVGER create-dng THEIFAIAY Hello World NAFERFEIE— N LIEIER DMG X4, i)
XERERT D RN ——REHEEHIRTRER. BEEONUENA/). RENBEFRIE
tx, LARGRIN /Applications BirERIEE. XEENECHINAEFRENREER, WRER
B, IUH—PEENXEIRE,

BT create-dmg RIHEEXMHRFHIFIENMHEHE DMG 1, FRIEFERR app XHAF—
ERRAOS AR, BN EE— R dmg RIS, FHISERRY .app BEHRIZMRP, TEHH
RS 7T —MNERARTIIEERE, EhEa— 1 Uid, BT EEAMRMERZEIZEMR DMG 34,

Listing 260. packaging/installer/mac/makedmg.sh

#!/bin/sh
test -f "Hello world.dmg" && rm "Hello world.dmg"
test -d "dist/dmg" & & rm -rf "dist/dmg"
# Gl dmg SCHFIIFEHITRAIN capp BEIHA.
mkdir -p "dist/dmg"
cp -r "dist/Hello world.app" "dist/dmg"
# Q7 dmg SCfF.
create-dmg \
--volname "Hello world" \
--volicon "icons/icon.icns" \
--window-pos 200 120 \
--window-size 800 400 \
--icon-size 100 \
--icon "Hello world.app" 200 190 \
--hide-extension "Hello world.app" \
--app-drop-Tink 600 185 \
"Hello world.dmg" \
"dist/dmg/"

BRGEASFEEIHERER, B85 build-dng.sh , REEEISHTHIITH, FHRUTHS:
$ chmod +x build-dmg.sh

RIEHITHALITEE.,
$ ./build-dmg.sh

create-dmg HIEHIRET, AESRIERFER— DMG X4, EEMEE/NRLHXHEERS

B2 (BIRE—158, & .dng FER) . WEETLUSEMR DMG X3 REE M macOS FF
7!



& Hello World

v, O Sear

Hello World Applications

E265: EMAIHEIME TR app BFApplicationstRiETSZ(. ERILUSN FAERERNZ]

(v am P, = =

BB TR,

@,

BX create-dmg EZER, B5S5 Github FAISARY ,

40. gFE—LinuxiR{4E

ERi—ES, FAIEMA Pyinstaller BRI EREFFIER— Linux BTH4TE, ERBXAIEIEE. 3T
BISENEEE— G, TJUSEMMBRPEE, AT, ATHEMITIEEZEIBCHRESE L, &
INEECFE— Linux &,

PHERE RIS, RFBFEMIIN Linux REELERG. EliIBaiE XM EEERIU
B, FRENAEREESEARBTNER, LETEHINAERER.

£ Ubuntu (%0 Debian) &, #H{4E#mE .deb X4, £ Redhat F2 .rpm, [{E Arch Linux &
£ .pacman, XUNHEAZAER, BEzNER, FAZA fom WLERMEC(INSERER
f9. fpm 2H Jordan Issel FRAFTE RS, BHLME— 4T (534513FK) BIp—1 Linux 3%
44,

EAREF, BAMGZLHECE Linux SEERIZE, LLUbuntu RY .deb XHHHI, A, 1§
mT fom BYSEATIRE, BRI LAERMERIATTIERLER R Linux RS,


https://github.com/create-dmg/create-dmg
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hello-world.deb

E266: Ubuntu {46, FIFFEA189"Hello World" R FHFER

9,
-
!ll]% CJR-x—_rZ_&T, ,._,\E_”«J\?E—Fﬁ = Ubuntu;@,
T4 fpm
fom TEZMA Ruby REN, FHREFEELRSE Ruby, L% Ruby AJILAMFERRAZEEIEES.

$ sudo apt-get install ruby

L Ruby f[5, EHRILAER gem THEZREE fpm ,

$ gem install fpm --user-install

@,

MREEE—NES, BB PATH RN ~/.local/share/gem/ruby/2.7.0/bin , BB
LERFTE BZEEERNNE] 89 .bashrc X4,

TEsehkfa, ERIRIER fpm . EALABITEITU TS RRBEERAEREHIERLE:

§ fpm --version
1.14.2
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HEZAEE

E&im, ELWHREIE SN AR RS ARIS 4 F iz TPyInstaller EELAZERL dist 4k, &8
SAENHEESRTIII dist XARFARNENAERTHITE, WdEMERRIEIENET (B
I[EETFEERSRIER) .

NR—DIERE, AL R TENARER T —NREIWEE, BREFFAEEMERNS.

9,

EITENAERZA, REENGTEHCHEEIINARER. X, MREIEEEE, SHeesnE
[ FEMRER !

IFELLERAER fom FTEERAIAISIAE,

FIEERRGE

Linux B BTFRESMAUERER, BEEATE. ERUL, BIRRRITRITFERESUFMETE Linux X
HRFAFRHIE——TAEEEN B e ERERAE. SNTERIIXEENER B R EA
FAfErRr, FEATRTLAS AT HA TSI RIEREIR B AR — NS4 (/opt ) T. BR, ATHEIIN
NFRFHIERRAERT, FINEFEAR /usr/share/applications FLE— .desktop X
5.

BR M REFIUEIERENRERITER, EXERTEZBRMED, ARERF fon ERIZX
HRAEAREFHTITE. WTEEIBEMARREIM FREN) .

BIEEMBRERT, QIE—12AA package BUFIXEEREFHEHFR, XLEF LIS BRI ER
FPHNBEREE—— /opt BEHFENIBIN BRI helloworld, /usr/share/applications
BEIEAIAY . desktop {4, M /usr/share/icons.. EEHEA ISR R ER.

$ mkdir -p package/opt
$ mkdir -p package/usr/share/applications
$ mkdir -p package/usr/share/icons/hicolor/scalable/apps

BTk, FREEARN (F -r SEABRFXHER) & dist/app BRTHREEHE
package/opt/hello-world HRH—— /opt/hello-world BRIRENAREFLEGHNETRER.

$ cp -r dist/hello-world package/opt/hello-world

HNEEES dist/hello-world &K, 1ZEFABFRIGEURT Pyinstaller HECEAIRFR.


af://n6183
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HNEE AN BEFEETHNEE T BtR, AT penguin.svg X, R, HNELENEERT
dock/menus FEREEFR, BEIFHTIIX—R, BIIEEENAERFERESZE /usr/share/icons
BRTHSEMNE.

B SRFEPRLENEERER, BNAEFNEABIRAZRMEESE hicolor 8, i
F /usr/share/icons/hicolor ., FELXHEHEN, ERFARXNEFRNSANIGE,

$ 1s /usr/share/icons/hicolor/

128x128/ 256x256/ 64x64/ scalable/
16x16/ 32x32/ 72x72/ symboTic/
192x192/ 36x36/ 96x96/

22x22/ 48x48/ icon-theme.cache
24x24/ 512x512/ index.theme

HAVERRTERKERR, (SVG) X, EIFNIMERRNETE scalable XK, WIREE
ARRFFERIIIPNGI Y, BIRENEEERNVE—AITEBERNISTHARRT, LSRN
FREFERMEREERERRT. NAEEFEFNEEET XX apps F.

$ cp icons/penguin.svg
package/usr/share/icons/hicolor/scalable/apps/hello-world.svg

FERE B4 2 R AN A2 R AT LA R SEM SR XBER(NSHSE A

helloworld.svg

.desktop 4%

.desktop HB—NAREM, FAFME Linux SERFHA— N SENERF——R0, SR
FRIRTHITSUUE. RERFERURNERNENR. BN ANBEFSE— . desktop X4, LA
FeMZTFER. LLFE— 7RG . desktop XH——BEFMEMBERBERF, ®BA hello-
world.desktop , FHEItRIBEFREHITHIES.

[Desktop Entry]

# ST SO TR B SRR (T DU )
Type=Application

# NHET A
Name=Hello world

# THIEREA R ER


af://n6200
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Comment=A simple Hello world application.

# TTHITPHET IR GO0
Path=/opt/hello-world

# AHAT O (ATEESED
Exec=/opt/helTo-world/hello-world

# ZHMIEER, B RG R
Icon=hello-world

IFE hello-world.desktop XHEHEEME, HATTLUSEERZIBAINIZEEH.

$ cp hello-world.desktop package/usr/share/applications

BBR
RKEBRETHENEREUHISIR, BI5L root AFBMHEITRE. ATILEERFEEBEIETIZ
NFEFERr, EREIEMATEIESHIIRUR,

AT LGB Tt T TS A S SN FRIERBRIAUR 755 - FFEE A/ B /H4T, B/EM AR/
17. FAREEMEX A EN KSEXANANIR 644, FIEERE, H/EMMARE,

$ find package/opt/hello-world -type f -exec chmod 644 -- {} +
$ find package/opt/hello-world -type d -exec chmod 755 -- {} +
$ find package/usr/share -type f -exec chmod 644 -- {} +

$ chmod +x package/opt/hello-world/hello-world

A FE RSN C Y )
TUE, BATRIERR T RG HS— IR, BT aAS T,
SRR FAE.

fpm -C package -s dir -t deb -n "hello-wor1d" -v 0.1.0 -p hello-world.deb

RRINE, XESHHBIRE:
o -CTHEERNMZAIRETHEZIRSUHE: FKMiIAY package 4%k
-s ZFTERORRE: ARNINEGIFE dir , BI—P3Hk.
-t BXEAYEZEL: Debian/Ubuntu B deb £
-n N FEFERFRYEFR: “hello-world”
-v N FEFERFAOMAS: 0.1.0
-p ESHAIEEFR: hello-world-deb



af://n6214
af://n6218

EEILUBEE BN -t SECREIERMEEE (EBRTHMLINnuXARITR) . BXEZMSTESH,
B2 fom3ty .

N, BNZEEE—5HER, RPREECEIR.

$ fpm -C package -s dir -t deb -n "hello-world" -v 0.1.0 -p helloworld.deb
Created package {:path=>"hello-world.deb"}

TR
TR LR TR,

$ sudo dpkg -i hello-world.deb

TR, BREE-EREAE.

Selecting previously unselected package hello-world.

(Reading database ... 172208 files and directories currently installed.)
Preparing to unpack hello-world.deb ...

Unpacking hello-world (0.1.0) ...

Setting up hello-world (0.1.0) ...

TETE, BRI LB EERMNTEIE, fF /opt/hello-world BRT.

ETk, =M menu/pock BEITRFERF——ERILUER HelloWorld”, NARFEHILE (55T
.desktop X&) .

Activities apr8 20:51

Hello world

Accessibility m

Sound Change sound levels

Color Calibrate the color c

Date & Time Change the date ant

Network

E267: NAERSEUbUNURIERERS R, FEBSHIEREMIRERIRES,
NRITITIZNEER, EWRSIITRER 2.


https://fpm.readthedocs.io/en/latest/getting-started.html#using-it-to-package-an-executable
af://n6241

Activities ) apr8 20:51

Helloworld - o €

My simple app.

| Push

E268: NREFIERIET, FrEERRIETHIET.

Btz

HAELFENE TIMIN— PyQte N FEER *UL_B‘E%EI’\J Ubuntu .deb ZHERIEER., EX—B
BERTHZE, XTIEENEE, BNREFEELEHTXNTF, SURSXEHAIZEIERSH

Elo
AT BRI, REIWEREEA Bash IAS fpm BN T EHTHIACLIE,
package.sh

BIEGSIHAFEIRBRES, FHEM chnod +x HOEEEHAT.

Listing 262. packaging/installer/linux/package.sh

#!/bin/sh

# Bk,

[ -e package ] && rm -r package

mkdir -p package/opt

mkdir -p package/usr/share/applications

mkdir -p package/usr/share/icons/hicolor/scalable/apps

# ZHSCE CESERR AR, NAEZE Eb R AT

cp -r dist/hello-world package/opt/hello-world

Ccp icons/penguin.svg
package/usr/share/icons/hicolor/scalable/apps/hello-world.svg
cp hello-world.desktop package/usr/share/applications

# HOURUR
find package/opt/hello-world -type f -exec chmod 644 -- {} +


af://n6255
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find package/opt/hello-world -type d -exec chmod 755 -- {} +
find package/usr/share -type f -exec chmod 644 -- {} +
chmod +x package/opt/hello-world/hello-world

.fpm 014

fom RIS TEEEFMEEREXE. XHEWs . fom , BOTET fom TEXMK
. FIRYECEWNT.

Listing 263. packaging/installer/linux/.fpm

-C package

-s dir

-t deb

-n "hello-world"
-v 0.1.0

-p hello-world.deb

9,

T fom BY, ERILUBITEIR A SITS kBRI AEEMANEIR, MG FI—,
M1
BT XA, BAIRINARRFILMERUA T ST ESITE:
pyinstaller hello-world.spec
./package.sh
fpm
FALWRIEE CRIMEEK, BRMHE— B E XX AT !

EARER, FHFEANA TWITMPyInstallerSREN— A TRIEEMA, FHER fom HEITEMER
FUbuntufJET &R LiInuxED, IRERIXLCEIRE, BALIZEEEEHE CRINBREFTE, FEERHMA
1R,

Rz FtER

FIERTALL, BRIXCEEET APy Qe E AN REFRITE. AT RS ANR G E
L, AEPESTIVVRIINAERER. XENEEFINETTE. BRZA, EAEFRESEYER ST
&, AL EIWENRBER, #TIREOT, FEWNSHTI0HR, BRgEEx, HISHED
R FRAE PR AUAS R BB D i TIF R,

XA N RS RBIRAABIT R Rk, Leoh, BERTLAEIRAYGItHUb ERY 150 H 0N AR BREhE
EIBIM3NNERER. ISR !

ABPREEM— LB R IR ——fN S BRI D S TN AR —— RS S B fRIX
NFEfER, XRFIMREST.
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https://github.com/pythonguis/15-minute-apps
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41. Mozzarella Ashbadger

Mozzarella Ashbadger MU SSE RIS REIFIRIH! FTED! RIESCE! SRENEEED! (&)
BEERERE) . SR S(IJ"*%%E’JEH*EMZUTEFIE&

[ JoN ] Google - Mozarella Ashbadger
File Help
g B @ D g, https:/fwww.google.nif?gte_rd=criei=MghOWPzZJY|SXrEXgvAN&gws_rd=ss| [x]

Gmail  Afbeeldingen 533 Inloggen

Google

Nederland

=

Google zoeken Ik doe een gok

Google.nl aangeboden in: Frysk

[E]269: Mozzarella Ashbadger

9,

LN RREFAMATESSE. ¥ RESHEMPNEIIIEE

Mozzarella Ashbadger RSRIIBERMTI, —fFmBEREUNE, B—Mga. FIIrESHEHED
SHEERSERMY, EHBEANEANBIRBIRERNRA,

BOIENEEE, FNIBELE—EIMNY PyQte B4 — PyQtWebEngine, EeJLUBEIT ds<S1TER pip
BT, BERSEBAT:

pip3 install pyqt6-webengine
LR D)
TN R R UBE SEA B TERE . NS UBAISU4E79 browser.py

python3 browser.py

« BITBIB! EHBRmEEREZE], 1BTIRER Mozzarella Ashbadger BYFREFITHEES


af://n6280
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WSS BRI

NEEsAYZ 2 QwebEngineview , F{JM QtwebEnginewidgets SAE. BIRMHET— N EAINE
EENO, ZEOGSBRTHITAEAESR., LUTE PyQte dr{HRRM TN S 4 Fr N SRR EA D,

Listing 264. app/browser_skeleton.py

import sys

from PyQt6.QtCore import Qurl
from PyQt6.QtwebEnginewidgets import QwebEngineview
from PyQt6.Qtwidgets import QApplication, QMainwindow

class Mainwindow(QMainwindow) :
def __init__(self):
super().__init_Q

self.browser = QwebEngineview()
self.browser.setur1(Qurl("https://www.google.com"))

self.setCentralwidget(self.browser)

self.show()

app = QApplication(sys.argv)
window = Mainwindow()

app.exec()

REHHRE—T, BSRINGHRRIEEPN—F——HERERTE, SIS REE. A
M, BESEFER—ERIVUINENRARE T —toanitirt=, EHREaEHARENRE, XES
(ERRERE AT,

BANEX A EPBRYN SRR ISR — MEREE A — R T RE!
e

HNTESEBMEREENR, BATRIUAESEN— M FERENERR (SeENET) . B icons
HBUESER— icon FiEEN T —MNE—MXEEME, BTOIEEIRRR. XERAIEEEER
Paths.icon() RNNEN L2 FREAVERR.

Listing 265. app/paths.py
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import os

class Paths:

base = os.path.dirname(__file_)
icons = os.path.join(base, "icons")

# IS
@classmethod
def icon(cls, filename):
return os.path.join(cls.icons, filename)

B ESRIMNRRREFER—X MRS, EFLUSAN:

Listing 266. app/browser.py

from paths import Paths

Siin

IEXLEBE R, BATTLARI—LREmE Y, HIG07E Qroolbar LERA—ZFFIAY QActions . Ffi]
BIXLEE XGRINE] Qmainwindow BY __init__ HRep, FHAWFERFRAI Paths.icon( FFiAERERTE
EIIIE=RE

Listing 267. app/browser.py

navtb = QToolBar("Navigation")
navtb.setIconSize(QSize(16, 16))
self.addToolBar (navtb)

back_btn = QAction(
QIcon(Paths.icon("arrow-180.png")), "Back", self

)

back_btn.setStatusTip("Back to previous page")

back_btn.triggered.connect(self.browser.back)

navtb.addAction(back_btn)

QwebEngineview BIEFTRIM. FIRMENMNASAANE, BAITLUSHERERZIBARIER

.triggered {55,
AT ARIRAZHERERY QAction 4514,

Listing 268. app/browser.py

next_btn = QAction(

QIcon(Paths.icon("arrow-000.png")), "Forward", self
)
next_btn.setStatusTip("Forward to next page'")
next_btn.triggered.connect(self.browser.forward)
navtb.addAction(next_btn)

reload_btn = QAction(
QIcon(Paths.icon("arrow-circle-315.png")),
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"Reload",

self,
)
reload_btn.setStatusTip("Reload page")
reload_btn.triggered.connect(self.browser.reload)
navtb.addAction(reload_btn)

home_btn = QAction(QIcon(Paths.icon("home.png™)), "Home", self)
home_btn.setStatusTip("Go home")
home_btn.triggered.connect(self.navigate_home)
navtb.addAction(Chome_btn)

IR, B, BEMNERINETLMERNEE, BSMETURHEERE RS, ZIERETE
AT Quainwindow EHEN, REENSEMNURLEEASTERRIA, BEE, URLMTUEA
Qurl XISR{EER,

Listing 269. app/browser.py

def navigate_home(self):
self.browser.seturl(Qurl("http://www.google.com™"))

9,

7504
S ERSMERENTEE., BRLIBIE— N EEATERR qdialog XHEIE,

HE—XERINTTREREBL A EMI=, FERERM TSI RELLS——FTeRHETIRE
5, BENEINETIE.

Listing 270. app/browser.py

self.httpsicon = QLabel() # 2N, #iiGixit!
self.httpsicon.setPixmap(QPixmap(Paths.icon("lock-noss1.png")))
navtb.addwidget(self.httpsicon)

self.urlbar = QLineedit()
self.urlbar.returnPressed.connect(self.navigate_to_url)
navtb.addwidget(self.urlbar)

stop_btn = QAction(
QIcon(Paths.icon("cross-circle.png")), "Stop", self

)
stop_btn.setStatusTip("Stop loading current page")

stop_btn.triggered.connect(self.browser.stop)
navtb.addAction(stop_btn)

5ZRI—H, QwebEngineview LIRHTZIETIRE, FAIRFTHS
MERMERPE], B2, URL=RIEMNINREL/RMERIRALIE,

LHEEARY . triggered SSiEEER

<lnk



B, BATRIN— qrabel R{REFFAIBY SSL 5 3AE SSL EfR, LUERRERELZE. IR, IR
IA—1 URLEZE, ERE— arineedit., ATHATEEAN (REIZEHE) BIEEHI0E URL, Fi1iERE
FEHERY (returnpressed (55, LIKs— 1 BENIEREL, MASMEASERN URL,

Listing 271. app/browser.py

def navigate_to_url(self): # 4% URL
g = QUrl(self.urlbar.text())

mn,

if q.scheme() ==
g.setScheme("http™)

self.browser.seturl(q)

HANAFE URL KEEBIRIETUm A TEH. Hlt, FATTLMER quebEngineview BY
.urichanged #1 .loadFinished 5. EAE _init_ BRPZBUTAHRNIRETESHEE:

Listing 272. app/browser.py

self.browser.urlchanged.connect(self.update_urlbar)
self.browser.loadFinished.connect(self.update_title)

RiE, BNENXLESHEFMERE., F—PREFETEH URLE, BES— Qurl X5, HiBE
X2 http IX2 https URL, AEFEBLERIZE SSL Eir.

XE—MIEEEEAONNERES <2 A E. BEERBATIET, FOIRIZHITUERICIE.
Qurl #EEHE AR, URL ZHEFAZE. BEE, BIIEESrMIERERTE, LBSLE
QLineedit EHREIENTE.

Listing 273. app/browser.py

def update_urlbar(self, q):

if gq.scheme() == "https":
# R bR
self.httpsicon.setPixmap(
QPixmap(Paths.icon("Tock-ssT.png"))

else:
# AR E bR
self.httpsicon.setPixmap(
QPixmap(Paths.icon("Tock-nossT.png"))

self.urlbar.setText(q.toString())



self.urlbar.setCursorpPosition(0)

B, BN ARERFE LR E A SR AR R — MBI, BT LAER
browser.page().title() 73FRBULER, ZIT/HREIZAIINEAINITH <title></title> HREHT
m§°

Listing 274. app/browser.py

def update_title(self):
title = self.browser.page().title()
self.setwindowTitle("%s - Mozzarella Ashbadger" % title)

MAHE(E

5 self.menuBar().addMenu(“&File”) AJLABIEE—MRERT UL SR, 15 F#ESBECH Alt HRIERE
(5iBE—E) . EEENSEE, BIITLUE oAction WEHESIZWELICEEE. HIEXEL
BETRNEARKE, BFIFFRE HTML X4 CREARHE) . XRNZBEEERENIEREL

Listing 275. app/browser.py

file_menu = self.menuBar().addMenu("&File")

open_file_action = QAction(
QIcon(Paths.icon("disk--arrow.png")),
"Oopen file...",
self,
)
open_file_action.setStatusTip("open from file")
open_file_action.triggered.connect(self.open_file)
file_menu.addAction(open_file_action)

save_file_action = QAction(
QIcon(Paths.icon("disk--pencil.png")),
"Save Page As...",
self,
)
save_file_action.setStatusTip("'Save current page to file")
save_file_action.triggered.connect(self.save_file)
file_menu.addAction(save_file_action)

FIF S RIRERRESEFRMRER) QFilepialog. getopenFileName () ERENBIE— NS TG ITENEFFREL
—NEIR. BABNEBFRRFEIAS *.htm 8 *.htm1 PCECHISIIE,

HAIERER Python BREHSSHUHEEEI—MEA html RIRES, AFFERA .sethtm1 O HTML
NESIE=E Pl

Listing 276. app/browser.py

def open_file(self):
filename, _ = QFileDialog.getOpenFileName(
self,
"open file",

"Hypertext Markup Language (*.htm *.html);;"
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"AT1 files (*.¥)",

if filename:
with open(filename, "r") as f:
html = f.read()

self.browser.setHtm] Chtml)
self.urlbar.setText(filename)

EEEME, ATHRGHEEITEN HTML, FEAIERARERN oFilebialog.getsaveFileName () J5iEIREN
MR, FMIXREA1@IT self.browser.page() . toHtm1 () FKEX HTML,

XE—NREE, XERERITFEEE HTML, BR, BAIWREE—NEESE, %555
£ HTML R RRIe. X8, M T—NEBR writer FE, CERTHEEEFRIMY
BRAEE,

Listing 277. app/browser.py

def save_file(self):
filename, _ = QFileDialog.getSaveFileName(
self,
"Save Page As",

"Hypertext Markup Language (*.htm *html);;"
"Al1l files (*.*)",

if filename:
# 8 SUIEIR Ty DAL BE S NHAE
def writerChtml):
with open(filename, "w") as f:
f.writeChtml)

self.browser.page().toHtm] (writer)

FJED

BATRTLABE R ZRIRYTS A S SRR TEDIETR, B, XFEE— BT XERECRITHTENE
&,

Listing 278. app/browser.py

print_action = QAction(
Qicon(Paths.icon("printer.png")), "Print...", self

)

print_action.setStatusTip("Print current page")
print_action.triggered.connect(self.print_page)
file_menu.addAction(print_action)

# QUERNIM R GFTEIPL] .
self.printer = QPrinter()


af://n6356

QtIRHT—1MET qprinter XWHRAVTEFTEDELE, EJLAEHE HEHIESTEDRITRE. AT BshtTEnd
2, BAIELRAAEPIH— QpPrintdialog . XAIFRAFEREBERIEMNHEEITENZE.

BAWE _init__FEIEET qprinter WK, FHIEEGFMEA self.printer . EFAIBFTEIMESE
, FAVSLATEDNIUEIRLS QPrintDialog , LMEEALMECE. WNERMHEERIES, i) IES
FCERY) FIEDWIXISRIEEELS self.browser.page() .print LAREAITED,

Listing 279. app/browser.py

def print_page(self):
page = self.browser.page()

def callback(*args):
pass

dlg = QPrintDialog(self.printer)

dlg.accepted.connect(callback)

if dlg.exec() == QDbialog.DialogCode.Accepted:
page.print(self.printer, callback)

BER, .print INEREZE_ANSH—— N EERY, ZRBSRBGTENRFRER. XAEE
I TEDRFRAEEn—FER, BRELRAIR, FMNRZHIZE T EERL.

#Hn

BE, ATEAANERE, FITLGRIN—NMERE, E5Z—HF, EXARTIEENERE, —
TRETERXTWHEE, B—TATINHEIESERRY XIS .

Listing 280. app/browser.py

help_menu = self.menuBar().addMenu("&Help")

about_action = QAction(
QIcon(Paths.icon("question.png")),
"About Mozzarella Ashbadger",
self,

)

about_action.setStatusTip(

"Find out more about Mozzarella Ashbadger
) # REM T
about_action.triggered.connect(self.about)
help_menu.addAction(about_action)
navigate_mozzarella_action = QAction(
QIcon(Paths.icon("1ifebuoy.png")),
"Mozzarella Ashbadger Homepage",
self,
)
navigate_mozzarella_action.setStatusTip(
"Go to Mozzarella Ashbadger Homepage"
)
navigate_mozzarella_action.triggered.connect(
self.navigate_mozzarella

)

help_menu.addAction(navigate_mozzarella_action)


af://n6365

EIEXTRNGEIE, FASHRRESE, 35— navigate_mozzarella FJH—\QH, 2
BXRAEEE (BEABHAFIF) HEZEE. BNCIEFHIT—IEENA apialog 3£
AboutDialog , ETBEAETEHIHITEN.

Listing 281. app/browser.py

def navigate_mozzarella(self):
self.browser.setur1(Qurl("https://www.pythonguis.com/"))

def about(self):
dlg = AboutDialog()
dlg.exec()

AT XHEEAIENI T, ZEESABRIENBIEIEIL, £ edialogButtonBox MIEXESHEA
BAFBN, HERA—ZFY qLabels RN RERESMER.

XEM—RIRISREBAE TR MIEImEYS, RRESRMEARPEHEN], BYFANRENES. X
BRSO HESIRE.

Listing 282. app/browser.py

class AboutDialog(QDialog):
def __init__(self):
super().__init_Q

QBtn = QDialogButtonBox.StandardButton.ok # UM
self.buttonBox = QDialogButtonBox(QBtn)
self.buttonBox.accepted.connect(self.accept)
self.buttonBox.rejected.connect(self.reject)

Tayout = QvBoxLayout()

title = QLabel("Mozzarella Ashbadger™")

font = title.font()

font.setPointSize(20)

title.setFont(font)

Tayout.addwidget(title)

logo = QLabel()
logo.setPixmap(QPixmap(Paths.icon("ma-icon-128.png")))

Tlayout.addwidget(logo)

Tlayout.addwidget(QLabel("version 23.35.211.233232"))
Tayout.addwidget(QLabel ("Copyright 2015 Mozzarella Inc.™))

for i in range(0, layout.count()):
Tlayout.itemAt(i).setAlignment(Qt.AlignmentFlag.AlignHCenter)

Tayout.addwidget(self.buttonBox)

self.setLayout(layout)
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B3

ABHTRABREE T HRETUNS SRS RIRAE. RISEARBAISIAER browser_tabs.py .
& EFEIB! EFHARERIBZA, EIEREITEMI Mozzarella Ashbadger HIRETRITIEE.

gliE—/ QTabwidget

f5F3 Qrabwidget ETLMRIAMBIIRIMEERINFETRE. ©AS M (TEAGIFA QuebEngineview

) RET—AMEENEE, FNETRTEM RS RRE.

RIEXBEERANFEINEENIZRE R . setbocumentMode (True) , BE macOS HiEH—/ &1L Safari
ROSRE, AR .setTabsClosable(True) , BRIFAFIEMARFHXIIFER,

ARG Qrabwidget {55 tabBarboublecClicked. currentchanged F1 tabCloseRequested i&EiE
FEENESE, DXL T,

Listing 283. app/browser_tabs.py

self.tabs = QTabwidget()

self.tabs.setbDocumentMode (True)
self.tabs.tabBarboublecClicked.connect(self.tab_open_doubleclick)
self.tabs.currentChanged.connect(self.current_tab_changed)
self.tabs.setTabsClosable(True)
self.tabs.tabCloseRequested.connect(self.close_current_tab)

self.setCentralwidget(self.tabs)

X=MMELEREZE— 1 (R3]) 28, ZBHERESKEBPNERFT (ZIRF) .


af://n6376
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HAINERE=FIZEL (BRS| -1F77) KERRFIRSHCIE. ZMMRE, BAERERRSIkK
Rz (LIRARE) |, FRTEBIMEUBREDE 2 Mr&——XRE— MrESSEIELE
FIFFHRE,

current_tab_changed &MEFER(ER self.tabs.currentwidget() Z5¥EIEEMBIEINRS RS
% (qwebengineview N¥EEE) , REFERAEIIKEHBITIEAY URL,

Listing 284. app/browser_tabs.py

def tab_open_doubleclick(self, 1i):
if i == -1: # NAHEEAIETF
self.add_new_tab()

def current_tab_changed(self, 1i):
qurl = self.tabs.currentwidget( .ur1()
self.update_urlbar(qurl, self.tabs.currentwidget())
self.update_title(self.tabs.currentwidget())

def close_current_tab(self, 1i):
if self.tabs.count() < 2:
return

self.tabs.removeTab(i)
Listing 285. app/browser_tabs.py

def add_new_tab(self, qurl=None, Tabel="Blank"):

if qurl is None:
qurl = Qurl("™)

browser = QwebEngineview()
browser.seturl(qurl)
i = self.tabs.addTab(browser, label)

self.tabs.setCurrentIndex(i)

(ESTERYEN
B4 qrabwidget AIEXESIORBRES, [ENSBEA LD, FERTOMRSR LT,

LARIFEAIRE— Quebengineview , EBZMIE, BMIEHEECHES. WRGIBLEIRE
HES, EEMSTE—HE. flal, 2 loadcompleted (EEAMENEERME R B IR
I:PO

BA T LA A AEM ISR ESAURISRIMX—R, ERSUNEesT, BAMER Tambda HIUEE
FELIHX—5,

LITEECIZEFAY QwebEngineview BT, £ add_new_tab BEE{PSCILLLINACHI~I:

Listing 286. app/browser_tabs.py
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# BEIT ! BATRAEIEURLK B IEMPREE T HE4T 58T
browser.urlchanged. connect(
Tambda qurl, browser=browser: self.update_urlbar(
qurl, browser

browser.loadFinished.connect(
lambda _, i=1, browser=browser: self.tabs.setTabText(
i, browser.page().title()

WIEFRTL, A& lambda iRE urlichanged (ES89E, BEZESREN qurl 28 H1E&L
BT browser XISRINEI update_urlbar FREH,

BRE, FHE urlchanged ESHMART, update_urlbar HREFEIHT URL FIEREMISSES.
A, BT ERRES RS LA AT SHAE, MR, RiIBES
ZIESE.

Listing 287. app/browser_tabs.py

def update_urlbar(self, q, browser=None):

if browser != self.tabs.currentwidget():
# WRZESARKE YRHETR, W2
return

if gq.scheme() == "https":

# wAeHEBER
self.httpsicon.setPixmap(
QPixmap(Paths.icon("Tock-ssT.png"))

else:
# A E b
self.httpsicon.setPixmap(
QPixmap(Paths.icon("Tock-nossT.png"))

self.urlbar.setText(q.toSstring())
self.urlbar.setCursorpPosition(0)

HELRN

IEE AT LIRSS RS TR AR E RS, 15455)iEE self.tabs.currentwidget() AYEALL
MBI EESEEEIMEE. XEBFMRN—MRIFASCIR ARG, FrA=IR—T, BEEERLL
BERAFTR/BOHE.


af://n6408

9,

Hesk
(ERTHEAR A R — L MR ——
o BE (SUEEER) ——EEILISIRLERIEE— NERIXAXME, FERBTRRREN]
o WSER (Favicons) ——iXe/VINIRSEIR, EAFETR EEBRAIERIE,
o BEVRG ——FI— RS ILEE RERS.
o TEFRETIRITI —— IR E R, RERRER, ERRSTR
42. Moonsweeper

REHH Qtee P2, BAEAFERLIMEA!

Moonsweeper 22— B ABIRKIRL. I EIRERREERNATXEERENXR, FEitErdT
TR Bug ShEA. EEEANTEEESSRIRMIEEZ A B'ug,

@,

HERFIisE

IR R A T (5 S SRELIR S MHaITIEE.
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E271: Moonsweeper

XR—NAEEFRARENERRARREY, EPS s ia s R A RSERIIEE. tsL
DEABENS awidget MRFTSR, BNSTREMEFFERS, SEREHME. SAPRELURE
PFERIEE, TEUhRAS, WERBRAINERTF (Bug) , EEIEILUZHTEMADK,

EFZHERNF, MEREHIARERE—NREES IRSEHMUEINE, EawizaiZiE
fibith7s, FEXERNIEHEE—T, SRxERREEEEIREME. X LIEREEIRRE
RN B EEAT T EEBETIIER. HIITLUSHER Y XEIRENRRR, FRITERES
#,

9,



PEER!
ANERIEABSLINX—ra, AJLAENE HgRE—Rmts, AEECE a2 et E /B IE,
EREFEEINE, BEEAEIEEHERXEONS

FELAK T

Moonsweeper AT ERRBEEEABNTEABTF. HFHIHEFLL minesweeper.py BIZFRR
=,

python3 minesweeper.py

BB

ATELEEREER, FITUEREX — M ERENEE (SURENET) . B icons
RS icon TEEN T —MNE—RIXMARUE, BT OIRERIRE. XEH(IsEBEER
Paths.icon() SRANEGHFXFERIET.

Listing 288. app/paths.py

import os

class Paths:

base = os.path.dirname(_file__)
icons = os.path.join(base, "icons")

# SCAFINES
@classmethod
def icon(cls, filename):
return os.path.join(cls.icons, filename)

S3A1I89 Moonsweeper NRIEFREFER—EFXF, BALKSAN:

Listing 289. app/moonsweeper.py

from paths import Paths

EirSte

NERREEEN, BAITLEREIRINE—LER, BTROUE———TRF. —HEER. —
BOKEFI—P T, BAIEEN T —EHBRATRERE, UR—RIPIREIRERIRER i AR ——
B MRSEBREL— N R E R,

Listing 290. app/moonsweeper.py

IMG_BOMB = QImage(Paths.icon("bug.png"))

IMG_FLAG = QImage(Paths.icon("flag.png"))
IMG_START = QImage(Paths.icon("rocket.png"))
IMG_CLOCK = QImage(Paths.icon("clock-select.png"))

NUM_COLORS = {
1: Qcolor("#f44336"),
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: QColor("#9C27B0")
: QColor("#3F51B5")
QColor("#03A9F4")
Qcolor("#00BCD4"),
Qcolor("#4CAF50"™)
Qcolor("#E91E63")
Qcolor("#FF9800™")

O N O U AW N

}

STATUS_READY = 0

STATUS_PLAYING = 1
STATUS_FAILED = 2
STATUS_SUCCESS = 3

STATUS_ICONS = {
STATUS_READY: Paths.icon("plus.png"),
STATUS_PLAYING: Paths.icon("smiley.png"),
STATUS_FAILED: Paths.icon("cross.png"),
STATUS_SUCCESS: Paths.icon("smiley-1ol.png"),

ik X el

Moonsweeper AR XIER— NxN BIRIE, HhaSEEHMERNS H. BAMERIRESRTME H
#&%kE8 Windows hRA (I3E) RIBOME. FrERRYEINRM D

Table 14. Table Dimensions and mine counts

WESHR R< ihEE
e 8x8 10
& 16x16 40
)3 24 x 24 99

A XL EFE AN TESENEE LEVELS . ATFFrEIRRXKIFIOAIEST, RttRBFHE—X
H (8. 168g24) .

Listing 291. app/minesweeper.py

LEVELS = [("Easy", 8, 10), ("Medium", 16, 40), ("Hard", 24, 99)]
TERIERTLALAZ MR, HIANEER— "4 FIRAFIR SRR ENARRS (tE. B
&, BtRe) .

PAM, RIS, FAGRAERNSRAYIE, EHitE LRE MBS SBSEXMNETEE
& #H—2mE, BMNITLEXENRSERAREHES. EQtF, HANTLUBTHE qwidget 35, F
LI M R ARSI — =,

ENRXLEREIHRIINIZET, BANSKENBEIRNEETH. BTRNNERIRE Quidget
AIFE, BULEATTLMGEMEE I ThmE. Ak, BAFERE— qeridLayout,

Listing 292. app/minesweeper.py
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self.grid = QGridLayout()
self.grid.setSpacing(5)
self.grid.setSizeConstraint(QLayout.SizeConstraint.SetFixedSize)

BTk, BIFBRREFUXE, SIBUEEREGFBERINZIMNES. X RERREEEENTT
EREN, 1ZITEN LEVELS EEEEE, F—EEZESELEN. ENNEMEEITEERENE, M
TBRREMFFIAT .

Listing 293. app/minesweeper.py

def set_level(self, level):
self.level_name, self.b_size, self.n_mines = LEVELS[level]

self.setwindowTitle("Moonsweeper - %s" % (self.level_name))
self.mines.setText("%03d" % self.n_mines)

self.clear_map()
self.init_map(Q
self.reset_map()

ETREAIENM IR ETINEE.

BANXEERT—EEXR Pos X, HIIHERFANEE. BRI, BREFZNECESHEFHEX
VERIFFEREXES——fN, EEE. BRECHIER. EEHImcARMITEENEE.

B pos WHIAE 3 MEEMNIES clicked. revealed #1 expandable , A JEEIEZERIBENE
Bix. &a, BiIAA resize FFEEEHONA/N, LUENFIRNE. BIR, XXLrEREEEO%E/N
NAZE——BO=83 K.

Listing 294. app/minesweeper.py

def init_map(self):
# (e BN E
for x in range(0, self.b_size):
for y in range(0, self.b_size):

w = Pos(x, Yy)
self.grid.addwidget(w, y, x)
# NS5 By R .
w.clicked.connect(self.trigger_start)
w.revealed.connect(self.on_reveal)
w.expandabTe.connect(self.expand_reveal)

# KRN ERERONF AT, FRLESERAE 52 BRAT R 2 RIS IR 45 Qt .
QTimer.singleshot(0, Tambda: self.resize(1l, 1)) #1

1. BURTERYEE (singleshot timer ) FBFRFREQUENZEFTNBEEHITEOXXNEE, &
IEFEERES, BATTLRGRIEFINES O A/NEE EZERHIREIZEQL.

HATEFESLI init_map BREAIEREL, LINEERRIRERTSR. ENBREERBHERIRER
S, BRERKELEN. EXER(ITLUEMIEA—R, RiN/BRIBEARIERRIFHENRR.
B2, BARNEL[ T T REILUISIHERARINZIERRT, FHIITLARMFE—T.



9,

Pekk
EHARBLIRIN ROV ERNERE, LR ENRY.
BER, IR self.grid.removeltem(c) EIIE NMIEFMIER, FHERRK

c.widget().setParent(None) ., E_ZRMEN, EAFINMENSERXRBIEEIREK. XHER
EISEE(IEZEHBIMNMIBEOF,

Listing 295. app/minesweeper.py

def clear_map(self):
# MHLE FREBR T E, HARIARR RS .
for x in range(0, LEVELS[-1][1]): #1
for y in range(0, LEVELS[-1][1]):
c = self.grid.itemAtPosition(y, x)
if c: #2
c.widget().close()
self.grid.removeItem(c)

1. ATHREIENMEFIBRTRIME, FIIXRBRSHRINRT.

2. (IRMIEFZAIERBARD, BB E.
MERNNEEBUBERNRIIMIEHREENL, TLAFFARIEERARIAIAEM. XMIFEESEZ,
EHEDBAS IR, BIVEEGREAN _reset (IR FUIEKRRTABRENAE, MEINDE
FA) . ERE reset_map HRREARXLREHITIRE.
iy I

1. BIRATENE (FEEHE) Hidximi.
2. FEIA AR INET AV ES.

3. itEEMUBIEMBMERIEE.

A RIMESIATRIC (KET) FHRVIIRIRE.
5. EETHTRR.

Listing 296. app/minesweeper.py

def reset_map(self):
self._reset_position_data()
self._reset_add_mines()
self._reset_calculate_adjacency()
self._reset_add_starting_marker()
self.update_timer()

LITBHRORFRAL R ZES, FH_ ERPERAUD.



F—LTREEME T MUSTEEE. RIEHHE FRISME, T8~ LEREMARY resetO
%, .reset() JIERIREIBAERIINEREN rPos EXHEX, HITHERFHRY., BRIRFNEES
BRRIE. HIR, FRSMEIRENRBTINERIA,

Listing 297. app/minesweeper.py

def _reset_position_data(self):
# B ITA A E
for x in range(0, self.b_size):
for y in range(0, self.b_size):
w = self.grid.itemAtPosition(y, x).widget()
w.reset()

MEREMEIYANT, BARTLIHABERINZEIE Y. WERIRAEE n_mines HXRIREEN,
SRR,

Listing 298. app/minesweeper.py

def _reset_add_mines(self):
# IS E L E
positions = []
while Ten(positions) < self.n_mines:
X,y =(
random.randint(0, self.b_size - 1),
random.randint(0, self.b_size - 1),
)
if (x, y) not in positions:
w = self.grid.itemAtPosition(y, x).widget()
w.is_mine = True
positions.append((x, y))

# THEA R
self.end_game_n = (self.b_size * self.b_size) - (
self.n_mines + 1

)

return positions

MWEMCE, EONTLUTESMUEN BT H——NiZz=EE 3x3 MIgRENE. BENRE
get_surrounding {UREILEXFIYEREANXLAE. HAIFITES is_mine == True (BDAME
&) NEEHFHE

9,

itE
BEXMAATT SRS, BT RNEENEEE.

Listing 299. app/minesweeper.py



def _reset_calculate_adjacency(self):
def get_adjacency_n(x, y):
positions = self.get_surrounding(x, y)
return sum(1l for w in positions if w.is_mine)

A SLVA =R IV K ST
for x in range(0, self.b_size):
for y in range(0, self.b_size):
w = self.grid.itemAtPosition(y, x).widget()
w.adjacent_n = get_adjacency_n(x, y)

ERtRCATRRE—SE 2GR, XBEXMETER TR, RNt ARME,
BEBE—ARMENMNE. BTHRMNANEFTESNZDOR, BFERBINSESRE—MER
+.

—BERENZNE, BVETRcHRBMAE, ARMEANIERLMNENRR. BINBHER, HEE
MERE.

Listing 300. app/minesweeper.py

def _reset_add_starting_marker(self):
# ERERC.

# WEIIRIRS (.click ThREFEMEE)
self.update_status (STATUS_READY)

while True:
X, y=(
random.randint(0, self.b_size - 1),
random.randint(0, self.b_size - 1),
)
w = self.grid.itemAtPosition(y, x).widget()
# FRATAE I T _ETT46
if not w.is_mine:
w.is_start = True
w.is_revealed = True
w.update()

# R sef B AR, MERITAMECAE .
for w in self.get_surrounding(x, y):
if not w.is_mine:
w.clickQO

break

# WG e IR O
self.update_status(STATUS_READY)



# 040 == 000 =

E272: XKETHIWIERE
B
SNRIRAmA, FANRIH TN, EENTTRIOVEBFRFECIRSER. XEWE pPos MRTHE
BRUE, JLESESINSERXNRZERNAEEE, HmEiER, XMEREZLL.

BT pos FEXEZR, XEBESWHATEEE, FRRHTIHE. MIBHIRE _init_ HIFERE
B, B2 x M y Y HBEFEENSRF. ros Mir—BEEMASKE.

FeRiREfR, HATERA .resetO REUSIIENSREMEENFOME, ITE. XGRCZENIFE
&, JEE. RNERERIFC. BAICEE 7ML

Listing 301. app/minesweeper.py

class Pos(Qwidget):

expandable = pyqtSignal(int, int)


af://n6543

revealed = pyqtSignal(object)
clicked = pyqtSignal()

def _init_(self, x, y):
super().__init_Q
self.setFixedSize(QSize(20, 20))
self.x = x
self.y =y
self.reset()

def reset(self):
self.is_start = False
self.is_mine = False
self.adjacent_n = 0
self.is_revealed = False
self.is_flagged = False

self.update()

TR EU RIS AP ARINZE A, EeNErREHMERAEEXEEM. £ Qt
o, FEANEIHEN mousereleaseEvent RIEREIRRE. ATXEIINEEN Pos IHHITIHRE,
BIEXE LR T IERER. ZEEFENE S RESHERM avouseevent , EMIER T, &
INKERIEUR R RECBEEG .

MFERRE, HIINEZSTREGCHIFCECE. MREFEGEP—FHER, RIIGBIZRE
——(EIRCERIT R %L, TEREIMRE. WRTRABIRC, BARFER .c1ickO BTk (B
[EX) .

SNFAERERERINERE, FAIEREEAINY . toggle_flag) FFiERIEIREAIRE.

Listing 302. app/minesweeper.py

def mouseReleaseEvent(self, e):
if (
e.button() == Qt.MouseButton.RightButton
and not self.is_revealed

self.toggle_flag()

elif e.button() == Qt.MouseButton.LeftButton:
# PHIEREFICEX .
if not self.is_flagged and not self.is_revealed:
self.click()

H RS ERE R RS0 R AR

.toggle_flag WMIEEF(IE .is_flagged IRENEHBEBRIREEE (True A False, False &

A True) , NMISERIEFFRARSHINIR, TR, FAIVUER .updateQ HALGEFIERGSH, EA
REEREDTN. BITEREEENM .clicked 55, %ESHATEMNITAIZE, EAMNERSENE
fEfEs1, MAMURRETR—NER,

clickQ) FEERERRE, FMARERESK. IRZASRDIENENT, Witk
.expandable {55, FFRBEHH RERRKE (WTX) . &F, HIBXEH .clicked 55, LA
TR,



e, .reveal Q) FAiEEEZAFREBRELER, NRLZE, WE .is_revealed IREN True., B
KRR .update) LUAIEHAIERLS.

AR . revealed [ESXATIFMERISERNETR. BTSSR HMAH—LHNER, UE
LR B AILISR, RS2 MBS EXRETRIEN, BIELMIHES, BTl
FIXFPEI.

Listing 303. app/minesweeper.py

def toggle_flag(self):
self.is_flagged = not self.is_flagged
self.update()

self.clicked.emit()

def click(self):
self.reveal )
if self.adjacent_n == 0:
self.expandable.emit(self.x, self.y)

self.clicked.emit()

def reveal(self, emit=True):
if not self.is_revealed:
self.is_revealed = True
self.update()

if emit:
self.revealed.emit(self)

B85, ®1H pos BHEHENT—IMEENH paintevent Fi%, LUMBYEIIBSRSHER. 1 BIX
FriR, EEEEEh ERITEEXSH], FINFEE— qrainter F event.rect() , BIRETEIE
LHIRNAFR——EARBIF, E Pos EHAIIMIIE.

SRS RREREE (BIaME. FBEREE) UARSIUAS]. sIRMsEs Bl XEHINEERY

Efrr. XLERET .drawpixmap FiEEHIZEIAHRAY qrect A, FE: FHIIFEE Qimage B
G ERE], BITE qrixmap (1845 QImage AY .toPixmap() J5iESCHA.

9,

QPixmap 5 QImages

ErIReRtR: "BARMIEREREN]), AT ATERSXERMEN qpixmap XI5R? FiIFREXE
WFISHEFRERES, BAEEHN capplication FFFHEITZRI, BFLECIE qpixmap X7
e

MNFEM FRKET. R |, TSR EME, WMRZEKTE. NTHE QPainter LAHIXL
A, FAIEA .drawtextO 73i%, BN Qrect | MFFRSLUARELHIREFEAFRHR. HKIIAED
HFENTIVERE (FFHETE Nuv_coLors F) |, LURSZ M.



MTRETHER, BASH— &R, BYARKBER—MEALH— M ERRERKEIDE.
SN .is_flagged HIRE, HAEREERE LIRH—MERERRER drawpixmap FIEFEAT

QRect ,

Listing 304. app/minesweeper.py

def paintEvent(self, event):
p = QPainter(self)
p.setRenderHint(QPainter.RenderHint.Antialiasing)

r

event.rect()

if self.is_revealed:

else:
p.fillRect(r, QBrush(Qt.GlobalColor.lightGray))
pen = QPen(Qt.GlobalcColor.gray)
pen.setwidth(1l)
p.setPen(pen)

PRI TE

HNBEEFTERBEEREENREER, FLF(IALEST— R, cEBthERZ~EER
3x3 [tE, ARBELMBREIIASBHMEASITERE (0 2 x < self.b_size) . RERVIFES

if self.is_start:

p.drawPixmap(r, QPixmap(IMG_START))

elif self.is_mine:

p.drawPixmap(r, QPixmap(IMG_BOMB))

elif self.adjacent_n > 0:

pen = QPen(NUM_COLORS[self.adjacent_n])
p.setPen(pen)
f = p.font(Q)
f.setBold(True)
p.setFont(f)
p.drawText(
r,
Qt.AlignmentFlag.AlignHCenter
| Qt.AlignmentFlag.AlignvCenter,
str(self.adjacent_n),

p.drawRect(r)
if self.is_flagged:

p.drawPixmap(r, QPixmap(IMG_FLAG))

NEERIER Pos &4,

Listing 305. app/minesweeper.py

-

=3
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def get_surrounding(self, x, y):
positions = [
for xi in range(max(0, x - 1), min(x + 2, self.b_size)):
for yi in range(max(0, y - 1), min(Cy + 2, self.b_size)):
if not (xi == x and yi == y):
positions.append(
self.grid.itemAtPosition(yi, xi).widget()

)

return positions

expand_reveal JSiAERE—MEEIRBHESRIIMME. EXFERT, RNFEEREXEY R
FEAEEERAENXE, &R RXEAFEERETIEES R,

XA LUBSEE /G REBENVFIETRELI, FAXHET .n_adjacent == 0 BYFTHRAHA

.clickO . IERRPGEESEEFEMT BRE, A, XEYEN, aF-EXERKES (B3
RENEPEELRMEASIL 9MES) « Blt, HIIFE—MESMATTIERLBXLEES,

B, BAER—MRIUATERBEEETIIXE, AEMAER (£ .reveal O FiE%

.clicked 5) .

HAIE LR to_expand , HEFEE T RERBRBENMNE, —1MIEK to_reveal , Hrb
BEERTRNEREME,; UUR—IMRE any_added , AFHBEMMEHER. 2 to_reveal FRER
InFErizERY, BEREEELE,

EMEANER, FiJE any_added EEEN False, FEZ to_expand FIzR, FERITE 1 PRE—MIGHT
FiE=SEATIEN.

MFEAN x My (&, FHIVBREEER 8 Mt MRXEEHHEHI—MAZ2WE, FEERFIM
Zl to_reveal %z, MISERFNEIZFIFRSD. XFTLIBRT RREIDSSEEET. WRIZA
BISEEMBIE, FKAVSLIRMIINE to_expand , LUERE MRERAHITIEE.

BT E S HRINZE) to_reveal &, HE(XEFIRLERIE to_reveal HEFEAISIR, i)
ALRRASIRIE— G HREE—R,

Listing 306. app/minesweeper.py

def expand_reveal(self, x, y):

MAIE ST ANEA, R BRSNS XAEIRATRESS — I MERTT AT WA, TR Z
AT

to_expand = [(x, y)]
[]

True

to_reveal
any_added

while any_added:
any_added = False
to_expand, 1 = [], to_expand

for x, y in 1:
positions = self.get_surrounding(x, y)
for w in positions:
if not w.is_mine and w not in to_reveal:
to_reveal.append(w)



if w.adjacent_n == 0:
to_expand.append((w.x, w.y))
any_added = True

# IR R IEATIR BT E AL A .
for w in to_reveal:
w.reveal ()

5

ZERSERTIRAEHTHERIRESDHEICNE, BRM SR ——
1. HRERUEE, SR,
2. WIEARRME, &/ self.end_game_n ,

1
]

IS FERFEEH T, HE self.end_game_n XEIF, XBMAFRERME, BIIEAA game_over
game_won BRECRICHL, FINEEMAYAL A SMERIEREEFHEERRT, ERfER FOEHRTLE
1B24E.

Listing 307. app/minesweeper.py

def on_reveal(self, w):
if w.is_mine:
self.game_over()

else:
self.end_game_n -= 1 # Jl/bRI4200

if self.end_game_n ==
self.game_won()

def game_over(self):
self.reveal_map(Q)
self.update_status (STATUS_FAILED)

def game_won(self):
self.reveal_map()
self.update_status (STATUS_SUCCESS)
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E273: BA. #HBughzigE s,
RS
Moonsweeper IR REIEERR: —MEREERHENHE, —NErREEREITEEE, LL
R— BT B/ EREiEaEH.,

X MREIIWMEN S qrabel 35, BERHERRY qrFont FEXNIHE, XEARESE
Quainwindow XI5 EFHTEN, LMEFRAITLIERLENERAEHERE(]. 5, EEXTRANEIMI
Elfr (RtPFIEE) {F/9 qLabel X%,

ZIRAR— NS EEN BT QPushButton , iZEWRE set_status FHRIBRSTHITE
1. .pressed (SEEEFIRENIETE button_pressed , % ERIEBERASURBII A MRS

=

Do

Listing 308. app/minesweeper.py

self.mines = QLabel()
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self.mines.setATignment(
Qt.AlignmentFlag.AlignHCenter
| Qt.AlignmentFlag.AlignvCenter

self.clock = QLabel()
self.clock.setATignment(
Qt.AlignmentFlag.AlignHCenter
| Qt.AlignmentFlag.AlignvCenter

f = self.mines.font()
f.setPointSize(24)
f.setweight(QFont.weight.Bold)
self.mines.setFont(f)
self.clock.setFont(f)

self.clock.setText("000")

self.button = QPushButton()
self.button.setFixedSize(QSize(32, 32))
self.button.setIconSize(Qsize(32, 32))
self.button.setIcon(QIcon(Paths.icon("smiley.png")))
self.button.setFlat(True)

self.button.pressed.connect(self.button_pressed)

self.statusBar()
1 = QLabel1()
1.setPixmap(QPixmap.fromImage (IMG_BOMB))
1.setAlignment(
Qt.AlignmentFlag.AlignRight | Qt.AlignmentFlag
.AlignvCenter

)
hb.addwidget (1)

hb.addwidget(self.mines)
hb.addwidget(self.button)
hb.addwidget(self.clock)

1 = QLabel ()
1.setPixmap(QPixmap.fromImage (IMG_CLOCK))
1.setAlignment(
Qt.AlignmentFlag.AlignLeft | Qt.AlignmentFlag.AlignvCenter

)
hb.addwidget (1)

vb = QvBoxLayout()

vb.setSizeConstraint(QLayout.SizeConstraint.SetFixedSize)
vb.addLayout (Chb)

WNERHR M BIIEER T, B self.status == STATUS_PLAYING , NIE FIZASBMIR RNE",
FHih R R ETIRE.



UNERMBTHEMIRS TR (self.status == STATUS_SUCCESS ) EEM ( self.status
==STATUS_FAILED ) , MIZNZHAMMNAEHR=IN", FRIEEBHEE.

Listing 309. app/minesweeper.py

def button_pressed(self):
if self.status == STATUS_PLAYING:
self.game_over()

elif (
self.status == STATUS_FAILED
or self.status == STATUS_SUCCESS

self.reset_map()

SREH
Moonsweeper RE—/EE, BFEHlik. Fi1EIJERA avainwindow.menuBar() Y
.addmenu() F3iEKEIEE auenu , SEERIF—L

F—NEBEIME—MIER Qaction , BFSiEK’, H .triggered BMS .reset_map BREK
B, ZREGEREMERNTREIETE. Tk, BRIVRBWERIEHE X/ NI6GE, B EEES
HIeaIIbE,

BN, BATRIIT—NFRE “Levels’, HPEE LeveLs eSS MRS Qaction , REISFRER
SRR, EERASEEEEEIOR TR, RIMGHNE . triggered (SRR
set_level , 55 Tanbda FEEFRIRIAMSSEIE, FHERRAIRE,

Listing 310. app/minesweeper.py

game_menu = self.menuBar() .addMenu("&Game")

new_game_action = QAction("New game", self)
new_game_action.setStatusTip(

"Start a new game (your current game will be lost)"
)
new_game_action.triggered.connect(self.reset_map)
game_menu.addAction(new_game_action)

levels = game_menu.addMenu("Levels")
for n, level in enumerate(LEVELS):
level_action = QAction(level[0], self)
level_action.setStatusTip(
"{1}x{1} grid, with {2} mines".format(*Tevel)
)
level_action.triggered.connect(
Tambda checked=None, n=n: self.set_level(n)
)

levels.addAction(level_action)
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HREERN
BEEER RN BRI BERES.

9,

7574
ERT AR T LA Mg ——
o ZENERZ, HWFRECRIERRIIFIIRK.
o NINXIAFIETSHZE R BXIRATSTF s, RBfZ? AU ER !
o BitiRRsUsE i —E BBk E SRR !
o NIMER: FTHRIEMHIRED. FOMTE. TEURE.

FifSRA: =3 PyQt6

EFHAmEZRT, BEENERS LTRENTF PyQt6, NEREFREEE PyQt6, LA TETIEHESEAE
Windows., macOS #1 Linux E& 5z,

BEIR, UTRBBUERTL%EG6GPL Fa AR PyQt, WNREGFEEIE GPL BB fEH PyQt,
1REEM Riverbank Computing MISEECIFRT AR R IBAVERLE,

£ Windows E&# L=

PyQt6 XJF Windows RFHILERS N EREMNBEERSESRIL. B Qt5.6 &, AIEY Python &7
(PyPi) %2%% PyQt6. EM Python 3 %% PyQt6, RFETIAT®S:

pip3 install pyqt6

TETTHE, ENIZEEEIETT Python FE A PyQté,

mER, WMFREIEER Qt Designer 8 Qt Creator, EFEM Ot TEINIL FHIXET A,

{£ macOS REF Y%

WRIGELRE macOS ERETRIFN Python 3, AT EEREE PyQt6, HFifg&aEE M Python B—
¥, ERLUTSS:

pip3 install pyqt6


af://n6613
af://n6630
https://www.riverbankcomputing.com/
af://n6635
https://qt.io/download
af://n6640

WRIEEIRLEE Python 3, NIEELRITRE, LI Python B M FEIERT macOS B9
Python 3 L3527, LTIEThE, EMNEER(FR LA pip3 install SS&REPYQt6,

B—NEREMEAHomebrew, Homebrew2macOS_FAFEEGSITIENIEETESE. Homebrew
A EFREATEE T Python 380PyQt6,

Homebrew

Install Homebrew

=& "§(curl -fs5L https://raw.githubusercontent.com/Homebrey/install/master/install)"
Paste that at a Terminal prompt. The script explains what it will do and then pauses belore it

does it. There are more installation options here (needed
on 10.5).

What Does Homebrew Do?

Homebrew installs the stuff you need that Apple didnt.

brew install wget

Homabrew installs packages to thair own directory and then
symiinks their files inlo /uaz/local.

E274: Homebrew — macOS RFehiscpyt &1mse

BL4% Homebrew, BEGSITHHIITLATRIE:

ruby -e "$(curl -fssL
https://raw.githubusercontent.com/Homebrew/install/master/install)"

@,

BB ELAMHomebrewlI BE M E HIFFFENGLE NS .

%% Homebrew 5, EAJLMERLIT < %% Python:
brew install python3

L% Python [5, IERJLUGEE—EZRE PyQt6, M pip3 install pyqt6, SRELEIREA
Homebrew #1754, fEF:

brew install pyqt6


https://www.python.org/
af://n6657

£ Linux 25 LAY=E

f£ Linux E%%< PyQt6 RISEIERTSIAZER Python BY pip BEETH, SLEEMBRIGIER. X
F Python 3 &4, BATEEFRA pip3.

pip3 install pyqt6

TR, ERNIZAEEIETT python3 (8 python, BAEURTIZRIRS) HSA PyQte.

Bi}RB: 4§ C++ RHIELES Python

EERPYQteRE N FRIZRT, BeflISChr L RAEERQURS N BER.

PyQt6 £/ Qt BeRYRIERER, & Python J5iEZVERREEHY C++, QRIESEEVEEHE, FHEMRIRENE Python X4
SKNRNAEFFTR Qt R, ArAXEISINRIHESAI LIERSAERS Python (UABRI{ER Qt
(AR BERIEIET AR RiARIE) .

ERW EBREPYQeRAIEE, BQt C++RAIBESSS. MUXIERNCHRER. ZEZER
CH+RER. XEWE, Bl SEEETFRNICIIRITNEER, SHERE—RFETRERCH+HiEa—
LoC++H,

EREERENE? SRALL! AREIRBACH (BEEMCRIES) NER, BANBERRIRERT—
B, BEEFEPythonZEl, PythondBEtEEREREREGRB. (FEFESSC+HBERITE. EEN
BEREER 2.

RFEWIESS, TR C++ RAUCHIEEIRITNRETSEERY Python BY PyQte fXR8. EAEH, ]
FREEl—ER Qt5 i3, FESREERAAIERIE(TAY Python X3,

B

BAVCAATRIBH A, SlZ—MERNEN, EPEE—1 qpushsutton FI—1> qLineedit, &
MK TRIEARS. XEERIFESCANKE, EETESE QURGIEEET PyQte RIJLMKERR
7. BEH. mRAES.

#include <Qtwidgets>

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

{
QAppTlication app(argc, argv);
Qwidget window;
QLineEdit *1ineEdit new QLineedit();
QPushButton *button = new QPushButton('Clear");
QHBoxLayout *Tayout = new QHBoxLayout();
Tayout->addwidget(lineEdit);
Tayout->addwidget(button);

QObject: :connect(&button, &QPushButton::pressed,
&1ineEdit, &QLineEdit::clear);

window.setLayout(layout);

window.setWindowTitle("why?");

window.show();

return app.exec();
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9,

IBiCE, B QUiEHRERRMNEN. X2, eET—MFA Quidget RIBANE
H.

TR B RGPy thon Ko,
SAIER

£ C++ e, BN (import) HFRARE (include) . BAMLITIUHRIINER, 5 Python ¥l (RERZE
HFRG) | FEEERGXE——

#include <Qtwidgets>

£ CKESH, # T include EFAIEES, MARIR. < ZERERESAIIERIEZR. B
iR, 5 Python R[E, SARRSXERFFTERTEREERHEZEF. XHEZHTE Python &
HATLUT (.

from PyQt6.Qtwidgets import *

BXFRIZBSNIE Python REBEEAGHEEFR, SMZEABUTERZ—:
T XSRS, 5
2. SNERABHIBEBIES I AEFER

from PyQt6.Qtwidgets import QApplication, Qwidget, QLineEdit, QPushButton,
QHBoXxLayout

g, A

from PyQt6 import Qtwidgets

7557 atwidgets.oApplicationO . EEH R FIEFEBMEN TR TEHNELT,
BERFIF, HIBERF—FMEl. BLNATNERE, FIERALLE, BAWSETUTER.

from PyQt6.Qtwidgets import (
QApplication, Qwidget, QLineEdit, QPushButton, QHBoxLayout
)

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

{
QApplication app(argc, argv);
Qwidget window;
QLineEdit *1ineEdit new QLineedit();
QPushButton *button = new QPushButton("Clear");
QHBoxLayout *Tayout = new QHBoxLayout();
Tlayout->addwidget(lineEdit);
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Tayout->addwidget(button);

QObject: :connect(&button, &QPushButton::pressed,
&lineEdit, &QLineEdit::clear);

window.setLayout(layout);

window.setwindowTitle("why?");

window.show();

return app.exec();

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

B G+ IEFHFEE—D mainO{} ABR, HPESNAREFATIIERIZITAINEE. £ Python
&, ERIERHIRE (BIREREERE. Ke5iEANERINES) BEMARTHIHIEIT.

from PyQt6.Qtwidgets import (
QApplication, Qwidget, QLineEdit, QPushButton, QHBoxLayout

)

QApplication app(argc, argv);

Qwidget window;

QLineEdit *1ineEdit = new QLineEdit();

QPushButton *button = new QPushButton('Clear™);

QHBoxLayout *Tayout = new QHBoxLayout();

Tayout->addwidget(lineEdit);

Tayout->addwidget(button);

QObject::connect(&button, &QPushButton::pressed,
&1lineEdit, &QLineEdit::clear);

window.setLayout(layout);

window.setWindowTitle("why?");

window.show();

app.exec();

YERTASAE Python RIFSREFAISRILEINFRISHR, BHMAN _main_ 3,

if _name__ == "'_main__":

# ...your code here...

M, XAHENIEREREAR. SAIMARHRITE, XPMREET, EIEIREHAEEE
SWHIT. X PMRAVSERR BRI LRI SN TXERAES, TARIENIAHIT,

EEILASHBBREEX MUBRE, RERIEBESABRIEAEREN, BUXFAIFEOE,
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Cr+ 2B

Python 22—z BUES, XEMRERIUEZEENEERHEEE. figl, ITREETEEN
Python,

1
a = 'my string'
[1,2,3]

FEHEMES, SEACHER, HMEFSKEN, XERE—BENTRENRE, MiEEENE. F
g0, LI R2AEZRICHS.

int a = 1;
a = "'my string';
PARBRETHSEHESNEERR: TEIEZErRENHEER,
£ C++ F, XRBIAENEENETERIAT EBIURMSEEIEIMEE R, T int ZL,

ERMLATRNESH, B BRBEEREIEIRE (K) BBTR, MEYNERBBTENZE

U

X0

QApplication app(argc, argv);
Qwidget window;

QLineEdit *1lineEdit new QLineEdit();
QPushButton *button new QPushButton('"Clear™);
QHBoxLayout *Tayout = new QHBoxLayout();

f£ Python f, FAIAFTEXLXRAEN, BUATLAERMREN].

TineEdit = new QLineEdit();
button = new QPushButton('Clear");
Tayout = new QHBoxLayout();

MNTNAREFIEL, FEeeERE. A, NRERRECH, TR AIRIREXEASITIEES]

B RE.

f£ C++ R, (ER new EIEMISREAMER new BIBMRZIAFEER, (B Python 1, ERFX DX
—m/, ALUSEIAFMNRY.

Qwidget *window = new Qwidget();

Qwidget window;

QApplication *app = new QApplication(argc, argv);
QApplication app;

RELI% Python, IEMNAMERENSEE (HIE0 Qapplication) , FREMEEHESHIARS O Z
Bl WMRE(IAFE, WFImel]l. RAEBEERBEEMN, FFI— = . JF window, FAINIZ
Xt ——

window = Qwidget()


af://n6700

f£ Python F1, Qapplication {iEZ—15%, BIZRKE sys.argv (FETF argv) B98EFIER. X
FEAWRMHT LATES

import sys
app = QApplication(sys.argv);

ZIHRIALE, FMpZBABRERRI AT,

from PyQt6.Qtwidgets import (
QApplication, Qwidget, QLineEdit, QPushButton, QHBoxLayout

import sys

app = QApplication(argc, argv);

window = Qwidget()

TineEdit = QLineEdit();

button = QPushButton("Clear");

Tayout = QHBoxLayout();

Tayout->addwidget(lineEdit);

Tayout->addwidget(button);

QObject: :connect(&button, &QPushButton::pressed,
&1lineEdit, &QLineEdit::clear);

window.setLayout(layout);

window.setwindowTitle("why?");

window.show();

app.exec(Q);

——

=

S B ERAIESEFIER, (BRBOR, Cr BENT Ot SoRELES, B EEERIR
=S UTRFR.

QObject: :connect(&button, &QPushButton::pressed,
&1lineEdit, &QLineEdit::clear);

SNERIEARAGE C++, XEBRABHRRMEEM. (BUNRBABIEABIEL, HaBmiES.

connect(button, QPushButton.pressed, lineEdit, QLineEdit.clear)
// or...

connect(<from object>, <from signal>, <to object>, <to slot>>)

MERIGHORTD: BANERATISR. BANERAIES. BIERINSR, REERINEEINNSREAE
(ERRRE) . XIESTFE PyQte RELATHAS:

button.pressed.connect(lineedit.clear)
HITZERE, EIEHTPIRREFEEREUTRE:

from PyQt6.Qtwidgets import (

QApplication, Qwidget, QLineEdit, QPushButton, QHBoxLayout
)
app = QApplication(sys.argv)
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window = Qwidget()

TineEdit = QLineEdit()

button = QPushButton("Clear")
Tayout = QHBoxLayout()
Tayout->addwidget(lineEdit);
Tayout->addwidget(button);

button.pressed.connect(lineEdit.clear)

window.setLayout(layout);
window.setwindowTitle("why?");
window.show();

app.exec(Q);

15
ZIHRI AL, HIIBRGIETEESIEEENES, B LU TREINEERIE, X ERERR
RIS R E R EIAT E K.

BRERME > 8 o B9SE6, AEBRS . . BRI G+ ABRERESRERT - —X5
XELEFEHCNESNEX (new 58) . B, BULEXERRX—R, FEBwER - [
=8

Tayout.addwidget(lineEdit);
Tayout.addwidget(button);

&E, BMRRETENSS () fwe.

Tayout.addwidget(lineEdit)
Tayout.addwidget(button)

@,

WA LR, EAFEXEM, EA 5 & Python PEBBWTERT. RERSBLE.

LATRABIIAEIEPYthon BIE1TIEE.
import sys

from PyQt6.Qtwidgets import (
QApplication,
QHBoxLayout,
QLineEdit,
QPushButton,
Qwidget,

app = QApplication(sys.argv)
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window = Qwidget()

TineEdit = QLineEdit()

button = QPushButton('"Clear™)
Tayout = QHBoxLayout()
Tayout.addwidget(lineEdit)
Tayout.addwidget (button)

button.pressed.connect(lineEdit.clear)

window.setLayout(layout)
window.setwindowTitle("why?")
window.show()

app.exec()

f£ Python 8, BH (REARLTER) SMEENR, LENRUARTLUESE _init__ &
. TERIREBEENER/XMEN, KBIREIEEONSR (IES Mywindow) F1 app, LK
app.execO FEAZIMIFFERABHBE _init__ R,

import sys

from PyQt6.Qtwidgets import (
QAppTlication,
QHBoxLayout,
QLineEdit,
QPushButton,
Qwidget,

class Mywindow(Qwidget):
def __init__(self, *args, **kwargs):
super().__init__(*args, **kwargs)

lineEdit = QLineEdit()

button = QPushButton("Clear")
Tayout = QHBoxLayout()
Tayout.addwidget(1lineEdit)
Tlayout.addwidget(button)

button.pressed.connect(lineEdit.clear)

self.setLayout(layout)
self.setwindowTitle("why?")
self.show()

app = QApplication(sys.argv)
window = Mywindow()
app.exec()
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BiziniENAFEE S

XE—NMERERM, ATMURSERERRE, SUATSEEERCH QUSRI E
PythonM{A3, EFIREHECRIRIIRGINY, REEEXMOLTE, URAREH ERAESE
BOMEIAMUBRINIG. WNRERZEE A% TAIPYthonfilS, BESREABFEAMER, B4
Ak RS RENE.

IREEREGEEFONIERE, SRLBEN SRR, RRRNNERAHE.

Bf#RC: PyQt6 Fl1 PySide6 MEBA[RE?

MEREFHaERQtergEEPython N FEfRR, BNIZRRMaKRI, hr HERI LA M RSSINX —
m——PyQt6FPySide6,

EAED, EFARFEAMHASHIXMER, UREREFTERNDX—R (BZE: BENFREX
0) , FERBENE (D) ERUSIMIRSIXLEER, JAEERE, BiZE®BENERPYQte
HMIPySide6HIEFRIIB IR ISHINAER, TilEE CEREMTE.

C1=T=1
B

AT LBRNE?

PyQt B Riverbank Computing Ltd. B Phil Thompson F&, HEFRE TRIKHE, STIFEAZE 2.x b
AR Qt, 7£2009 &, HAHHE Qt TEGEETATIFER Qt BY Python 4FELAEZAARY LGPL iF
AN RIRM, HF7EES Riverbank iApEiY (Riverbank EILLSIRAMIN, IXETLAERARR) | Bk
[E&RMm T BCHRRISEERE _PySide,

EHFRAPYSide, EA"side"ES=EHRENHEER",
XANMEOEAR LREWN, (BEREIER, PySide NAARHEZRIEST PyQt, X—ZIETE Qt
5 RfiE/UAAE——PyQt B9 Qt5 kA (PyQt5) H 2016 FHEE@EEH, M PySide2 (IEMEE
ERAECEZRTHA,

SR, Qt IIBEHIATIE PySide fERNE A Qt for Python B7ARAS, XMNAEHMFERENARERS, X
Qt6 &fpAY, A Python S8EMAIITERGRTBIARIEHEH.

PyQt6 PySide6

B MEERE 2021.1 2020.12
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https://www.riverbankcomputing.com/software/pyqt/intro
https://www.qt.io/qt-for-python

PyQt6 PySide6

FRE Riverbank Computing Ltd. Qt
VFANIE GPL FaJiEEkmE LT AJiE LGPL
2N Python 3 Python 3

ENZERB—N? B8k, HSLHRBEAKKE,

XA T R— N E——Qte——EU B IIAPIE99.9% 2R (MTXWPEER) . &E
REF—EFIREHIRSEHIENNATERS— M ERIE, i, TTeEsEERmAE, #8
BEEHRERS—E, LMEEREROFBER BINELRIR——IGIa0, R PyQte HFERMEER

PySide6 NERER, RZIMA.

EXREEYD, HEEENEBXANEZEN/NEEES, BRI RSEHESHE TTERSIIN
B, HEAER, BAOZEEB EHIELM PyQte &S PySide6 AR,

$ +

VFaliiE

A MRA Z BN EEX BITETFIF T MY ——PyQtealimid GPLEE Al Y FREY, MiPySide6MSZF
LGPLIFAT MY,

MRE B ABEGPLFAIE T AM, BEBEEFAFSDKIIERMY, PYQtorIGPLERTR
HREARSRAIRE, AT, WREBEDRENTHEADZIRN, BFEMRIverbankIEPYQtery
A FRTIERLEFRPYSide6,

QIAS T BT QEgAFAME. GPL 2.0, GPL3.0FILGPL 3.0iFAF5AEN,

R e

PyQt6 5|INHN—IEXEEZ — B R EFATERES NS | AE RS, AT, £ PyQts # PySide2
fr, ERTLUERREES I ——FI%0 Qt.DecorationRole . Qt.AlignLeft, {E PyQt6 1, iXLSIIESS
2 Qt.ItempataRole.DisplayRole ] Qt.Alignment.AlignLeft, X—ZEINT Qt FEFEHK

FERRFNINEAHE, £ PySide6 1, KEBFRMIERIRIMESET,

Ul 314

PN EZ BB — N EEXBTET EIRIM Qt Creator/Designer SR .ui XARINNETT .
PyQt6 2t T uic FARER, ATATERMNE Ul SXHLIERIIR. XERFRIFEFS Python RIXAS (20
RBERIIEN = ERYE) .
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import sys
from PyQt6 import Qtwidgets, uic

app = Qtwidgets.QApplication(sys.argv)

window = uic.loadui("mainwindow.ui")
window.show()
app.exec()

{3 PySide6 Bf, RiBeZH—1T, RAGEELEIE— QuILoader XK, AFEPNE, XFEMEOM
APl tBEFIARE ( .load 5§ .loadur) .

import sys
from PySide6 import QtCore, QtGui, Qtwidgets
from PySide6.QtUiTools import QuUiLoader

loader = QuUiLoader()

app = Qtwidgets.QApplication(sys.argv)
window = Toader.load("mainwindow.ui", None)
window.show()

app.exec()

B PyQt6 5 Ul INEBIMEXNER L, HIIFEERY qQuainwindow.init &1, &aJLAEA
uic.loaduI, 7 self (WEEY) FAEZINSEHUIER.

import sys
from PyQt6 import QtCore, QtGui, Qtwidgets
from PyQt6 import uic

class Mainwindow(Qtwidgets.QMainwindow) :

def _init__(self, *args, **kwargs):
super().__init__(*args, **kwargs)
uic.loadui("mainwindow.ui", self)

app = Qtwidgets.QApplication(sys.argv)
window = Mainwindow()

window.show()

app.exec()

PySide6 NE=EASTFULIIRE—— .load MIBE - NSHERIEEIEAEHIIREN. XABIEEEE
EMARINERAE __init__ $Rep, (BEETLUER—NRIRAIRECRARRIX N,

import sys
from PySide6 import Qtwidgets
from PySide6.QtUiTools import QUiLoader

loader = QuUiLoader()

def mainwindow_setup(w):



w.setwindowTitle("Mainwindow Title")
app = Qtwidgets.QApplication(sys.argv)

window = Toader.Tload("mainwindow.ui", None)
mainwindow_setup(window)

window.show()

app.exec()

RBUINX L% /Python

RE R THRAEA, AFM Qt Designer .ui XHEERATSA Python AUIEIR, XFF PyQt6, %
FIARZ 9 pyuics

pyuic6 mainwindow.ui -o Mainwindow.py

A, BEILISA vimMainwindow XI5, FBISMEFAMNEEERAIES (B0 auainwindow) K
£F3, AEAR self.setupui(self) KREFRFHRME.

import sys
from PyQt6 import Qtwidgets
from Mainwindow import Ui_Mainwindow

class Mainwindow(Qtwidgets.QMainwindow, Ui_Mainwindow):
def _init__(self, *args, **kwargs):

super().__init__(*args, **kwargs)
self.setupui(self)

app = Qtwidgets.QApplication(sys.argv)
window = Mainwindow()

window.show()

app.exec()

XJF PySide6, EZFRA pyside6-uic

pyside6-uic mainwindow.ui -o Mainwindow.py
LR ETEER.
import sys
from PyQt6 import Qtwidgets
from Mainwindow import Ui_Mainwindow
class Mainwindow(Qtwidgets.QMainwindow, Ui_Mainwindow) :
def __init__(self, *args, **kwargs):

super().__init__(*args, **kwargs)
self.setupui(self)
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app = Qtwidgets.QApplication(sys.argv)
window = Mainwindow()

window.show()

app.exec()

@,

BX1E PyQt6 &, PySide6 H{#FH Qt Designer FIESZ(SR, E215% Qt Creator &5,

exec() B2 exec ()

.exec) AT Qt /55 Qapplication EXHEERIEHEIR. 7E Python 2.7 H1, exec @K
F, BITERTEE. REETTESBIR. PyQtd # PySide FRFRIBRTZZRIE . exec RIERAKA
.exec_() LUBRLLIHZE,

Python 3#BRRT exec KEF, BN T IZBMLAEENEA. FELL, M Qe FHa, FE .execO A
#H5 Qt AFPHRIGFRILTIN—EL. M, PySide6 IS .exec_O , EIINREERLABHERX
1, AERENRT.

B5ES

AN ES, EXBENENSSIERIEEIEEAR. PySide6 f£ signal 1 slot FFRMEAT
O, ™ PyQté NS BIE pygtsignal #1 pyqtslot BFRMMEE TN, BI1EENXEFESH
1T REERE.

LA PyQt6 1 PySide6 {248 ——

my_custom_signal = pyqtSignal() # PyQt6

my_custom_signal Signal() # Pyside6

my_other_signal pyqtsignal(int) # PyQté6
my_other_signal = Signal(int) # PySide6

S F—ME——

@pyqgtslot
def my_custom_slot():
pass

@sTot
def my_custom_slot():
pass

WNSRIGAERRIR PyQt6 #0 PySide6 Z[BRY—EE, ATLMERLATSNEL, LME PyQt6 thee(FR signal
0 @slot ##z{.
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from PyQt6.QtCore import pyqgtSignal as Signal, pyqtSlot as Slot

LR, IBBEILI Pyside6.qtCore &N signal ¥EJ9 pyqtsSignal, &N slot {EX
pygtslot , REXSBLS AR,

QMouseEvent

7£ PyQt6 1, QMouseEvent MEABEBRATIHASEHEHMERN .posO . .xO B .yvO HBERBELS
&, BWRER .position() BHESRIREY qpoint 8, HIFAEEHN xO FH .yO A
i%. .position() J3iA7E PySide6 FtBAIF,

PySide6 FIZF{E(E PyQt6 RATFIERITIRE

M Qt 6 FFi&, PySide SZI5EEA Python RN, LAFEIRIBERE Python XIg, fEFtER/ZES
(snake_case), FHEEBEZDEAILIAENE, TAZMEM getter/setter KR, THAVRHIER T IXE
EAOEBRIRN -

Listing 311. Standard PySide6 code

table = QTablewidget()
table.setColumnCount(2)

button = QPushButton("Add")
button.setEnabled(False)

Tayout = QvBoxLayout()

Tayout.addwidget(table)
Tayout.addwidget(button)

HEEES, {BEHE7T snake_case 1 true_property .
Listing 312. PySide6 code with Snake case & properties.
from __feature__ import snake_case, true_property

table = QTablewidget()
table.column_count = 2

button = QPushButton("Add")
button.enabled = False

Tayout = QvBoxLayout()
Tayout.add_widget(table)
Tayout.add_widget(button)
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XLTIREA NGRS RSB TR, AMBTE(E PyQte RAHESF, XEBERREZEHITIE
A {S T INAME,

ERMEERERSZIFRYS 1T

9,

NRIEEEF IR RN RS, NAFBOXNETE. RFERERFRIEE API BRI,

NREEERS— 5 PyQt6 1 PySide6 FrREAIE. HMEHMTER, RFERNMASNEIETEIAST
.

import sys

if '"PyQt6' in sys.modules:
# PyQt6
from PyQt6 import QtGui, Qtwidgets, QtCore
from PyQt6.QtCore import pyqtSignal as Signal, pyqtSlot as Slot

else:
# PySide6
from PySide6 import QtGui, Qtwidgets, QtCore
from PySide6.QtCore import Signal, Slot

XEFANNBE M EPERNTGE, FANEISA—ERSTTF PyQte # PySide6, ME—FREETE
R, ESAZER, YIRERTSA PYQte (M EITEERIT) , LMBRENT sys.modules i,

AT IRHNPY Qe NET SRR, (EET AR TAERIRLRZ, B0, LTRSS MR
TEIHEIME, EEEQNS, EETGIEPYQLS, PySide2fIPySide6h—HEIE, AABNELE
PyQ6FREE TIEST.

enums = [
(Qtcore.qQt, 'Alignment'),
(QtCore.qQt, 'ApplicationAttribute'),
(QtCore.Qt, 'CheckState'),
(QtCore.Qt, 'CursorsShape'),
(Qtwidgets.QSizePolicy, 'Policy'),

# HRHKLRIFITER (Bl QtCore.Qt.CheckState.Checked, T PyQt6) JfLLM&MAEAE (Bl
Qtcore.checked, I+ PyQt5. PySide2 H#it PySide6 #:%) .
for module, enum_name 1in enums:
for entry in getattr(module, enum_name):
setattr(module, entry.name, entry)

g, BALEN—EEN R EaE = EER
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def _enum(obj, name):
parent, child = name.split('.")
result = getattr(obj, child, False)
if result: # (UHE AT,
return result

obj = getattr(obj, parent) # RIS, SRJG IR T .
return getattr(obj, child)

BEA—IHRI—D5 PyQte TRERIKIENETRET, LLEREUSE PyQt6 1 PySide6 EIR[EIIEREAIHL
BEIIRS.

>>> _enum(PySide6.QtCore.Qt, 'Alignment.AlignLeft')
PySide6.QtCore.Qt.AlignmentFlag.AlignLeft

>>> _enum(PyQt6.QtCore.Qt, 'Alignment.AlignLeft')
<Alignment.AlignLeft: 1>

WNERIGES NG, TR B MMM, — M NEIRR S ZRIGESNEENBE &R 55/
RN, FIRNERERER THEA qt.py . IZERNFENEFH—PNEAN Qt 1ER
(Qtcore. QqtGui. Qtwidgets %) , REETLINIPESNZNRON BEFH.

qt.py MHHIRBSHAIZEIERRIER —

import sys
if 'PyQt6' in sys.modules:
# PyQt6

from PyQt6 import QtGui, Qtwidgets, QtCore

from PyQt6.QtCore import pyqtSignal as Signal, pyqtSlot as Slot
else:

# PySide6

from PySide6 import QtGui, Qtwidgets, QtCore

from PySide6.QtCore import Signal, Slot

def _enum(obj, name):
parent, child = name.split('.")
result = getattr(obj, child, False)
if result: # {UEHBATRIITER.
return result

obj = getattr(obj, parent) # IS, AAJEIRMLF TR
return getattr(obj, child)

(A ENE SIS ST PRI EFBRTELPY QIGER (Mbrowser, multimedia%s) . B/,
(ERTLURRRLL R T QU6 SN B SR AR

from .qt import QtGui, Qtwidgets, QtCore, _enum

~FTEERRESER N EZATTEET.
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XehEeER T

IR AR Y — XN ESLIFERIL. NS, WREIEERPYQte/PySide6R BRI TR FIE
ToRE, MIXLABHELIERSEE, B SHERR.

. e AEEd/,
Mfix®D: T—2t4&?

A T BB Python FRIAIEETFIFRER PR HT A TIREBCIATR, NREDEMERIRE,
BRAIBRNZE R ERFCIEE RN ERERE T !

EEENAERR, RETSRARERR. ATHELIX—BiR, HE LENL EEAH
XI5, BEIRBARER. SAB—, IERITERE MIT e, JEHEBNEECHNBRERS. &
BJREEXSIAFRY Python ] 7 B, EARE, BRM T EEABEEREZATAIN
SR !

g, WBEEARIREGEN, BRI

iV E BN
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