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010 0OoO0O0

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gboooobooboooboobooooboboooboOooboooooboooooboobn

Free Software Foundation [0 00 [0 [0 O O O O 0 GNU Free Documentation License, Version 1.3 00 0 0 O OO
0000000000000 oo0ooooD0ooDoDO0oD0odoo0oo0oooooDooooooOoooag
00D00oo0O0oo0oO0oooooonoooDooog

oboooobDob gnu fdIOOOODOOOOO
gboooobooooboobooooboboobooboooboobobooogon

PythonODOOOOO QGIS0OO0O0OOOOOOODOOOOODOOOOODO QGISO PythonOOOOODOO
goboboogoobooboooobooboooobobobooooboooom

« QGISO0O00 Pyton D OOOODOOOODOOOO
OO0 OO0ODOOOO

s QGISOODODO PythonODO OO OODOO

- DO0D0O0O0O0ODOODOOOOOD0

« QGISOUOO0OODOOODOODODDO

* QGISAPIDDOOOODOOOODODOOOODODOOO

QGISOOD0OODO PythonODOODOOOOO PythonOOOODOODOOOOOODOODOO (OO QGIS Server
O Python) OO0 Python O OO ODOODOOODOOODOOODO PythonOODOOODOODQGSOOODOO
gboooooooboo

QGIS00D00000000000D000000 000 QGISC++APIDOOO0O0O0O0O0O0OOO Python
00 QGIS API0 pyqgisD] O C++APIDOO0O0O0O0O0O

gbooooooooooboooboooboooooooooboo ooboobooboboobobooobooaon
gbobooooobooooobooooooon


https://api.qgis.org/api/3.34/
https://qgis.org/pyqgis/3.34/
https://qgis.org/pyqgis/3.34/
https://plugins.qgis.org/
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1.1 PythonO OO OOOO0OOO0OOOOOOO

QGISO0D0DOO0O0O0OO0O0O0O00O Pythonconsole 0O DODDODOOOOOOO O PythonDOODODODO O
gboooooobooooooo

Python Console 5]
A 53 % B

1 Python Console

2 Use iface to access 0GIS API interface or Type help(iface) for more info
3=>»> layer = ggis.utils.iface.activeLayer()

4 s> layer.id()

5 'inputnew 6740bb2e 0441 4af5 8dcf 385cS5c4d8ca?’

6 =»>> layer.featureCount()

718

8

o> |

O 1.1: QGIS Python DO O OO

gboboooooobooooooboobooboooboooboooboOooboooboOoooo IbOobOoOoobaon
gbocobOoboooboobOoboooboboboOoboobOoboooboQaGIsubonoooboooooon
QoisInterface 00 OO00ODOODOODO iface000000O00O0OODOODOODOOOOODOOD OODO
goobooooooooooooooQGISoooooooooooooooboboooooboooooog
ooo

gbooooobooooooobooooboboooobobobooooboooobobobooobooobon
gboooobooooboboooooobo

from ggis.core import *
import qgis.utils

gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
gbooooboooooobobooooobo.. oo

1.2 Python O OO OO

QGISUDOO0O0DOO0OOO0OO00bOOoO0oOOooobOOoobooboOoOnon pythonOOOOOOOODOOO
c++0oobooooobobooooboobooboboooobooboboobooooboboboooon
gbooooboooooogooboo

O0000oDoO0O0o000oooDo0ob pythonODOOOOO0OOODOOOOOOOOODODOOOO
oboooooob pythonOO0O0O000O0O0O0O0O0OOOOCOOOOOCODOOODOOODOOOOOOOOO
goboooopoooooogbD python DO OO0 ODODOODOOODOODOODO

Python 0O OOO00O0O0OO0O00DOOOO0OOOCOO0O Prhon0D0O0O0DODOOOOD ODOOODODO

4 010 0000


https://qgis.org/pyqgis/3.34/gui/QgisInterface.html#qgis.gui.QgisInterface
https://plugins.qgis.org/

PyQGIS 3.34 developer cookbook

gb: PythonOODOOOD0O QGISODOOOOODOOODOOOOODOOODOOOOO QGIS Server O Python
gbooooog

121 0000000O0DOOO

oboobOobooobooboooobOOoobOooooboooboobodPpythonODO0OO0OO0OOO0OOOO
goooooooooooooooooooooooobooob booboboboobobooooboboooooo
gbooooboboooboobooooboobooboobooobooonoo

1.3 QGISO 000 PythonD OO O OOOO

QGISOOUIODOO Python DO DO ODOODOOODOOOOOOODO
1. startup.py OO OO OODO
2. 000 Python 0 OO OO PYQGIS_STARTUPO OO OODOOOO

3. --code init_qgis.py 000000000000 O0O0O0OOOOO0OOO

1.3.1 startup.py 0 0 00O
QGISOU0UIUDNO0UOUDNDO PythonOODODDOOUOODOODOODDOOOODODOD :file:startup.py O
000000000oo0o0o0ooooooo PpythondO0OOO0OO0ODODOOOODOOO
gobodooooboooooobuoooobobooooooooooo:

e Linux: .local/share/QGIS/QGIS3

* Windows: AppData\Roaming\QGIS\QGIS3

¢ macOS: Library/Application Support/QGIS/QGIS3

0000000000000 000000D0000000o0D00D0000o0o0ooDOoooOooDoooOoon
Python 0 O OO O OODO O QStandardPaths.standardLocations(QStandardPaths.AppDatalocation)
J000o000o0O0o0ooOo0o0bO0o0bO0o0bO0o0obOOoooOoooa

startup.py U0 O0OO0OO00QGISO python OO OO OO0OOO0OOO0OOOOOODOODOODOOOODOOO
ooo

13. QGISO0O0O0 PythonO OO DODOODODO 5
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1.3.2 PYQGIS_STARTUPO 0 OO

000 PythonOODOOODOODO PYQGIS_STARTUP L O OO ODOOODOOOQGISOOOOOOOOOOO
OPythonODOOOODOOOOODOODOODO

JooooooqQGIsOoddoDobOo0obOoooobOodoobO0odoObo0ooDoOOoOooooOoOooog
gobooddsyspathODOOOOOO0OOOOOODOODOOOOODODOODOODOODOObOO/MDO
O0000000000000 0 MacO homebrew 000 MacPorts OO OOOOO

133 -—-code D OO OO

QGISUUdUduooooooooooooooobooboooooobboobbooboooooooooad
O qgis_init.py 0000 Python OO OO OO OO OQqgis --code qgis_init.py0O0O00OO0ODOOO
oo0D0DOoQGISO0DbOoobOoobOonooOooo

-—code DO DO0ODOOO0OODODOODOOOODOODOODOODOOOODOOQGISODOOO
gboooooobooooooo

1.3.4 PythonO OO OO

00000 --code0 0000000 PythonOOOO0OODDDOOODODOOOO --py-argsO0000O0
oboooobod0--py-argsO000000O0000O0 --arg0000000OCOPythonOOOOOOODO
QGISOODIbObOobOoOobobobooDbobn

O00000DOmyfile.tif 0 Python O sys.argv 00 0000000QGISOOOOOOOOOOOO
OOotherfile.tif 0 QGISOOOO0ODOOOOODOOOsys.argv 000000000

tqgis --code gqgis_init.py --py-args myfile.tif -- otherfile.tif

Python OO OODOO0OO0OOODOOOODOODOOOOOOODOODOOD QCoreApplication.arguments()
00o00o0ooooooooa

(QgsApplication .instance() .arguments ()

1.4 Python O OO OO OOO

uboooobooooboboooooboboooboboooboOobooog pyQGISOOOOOOOO
obooooboob--qgiscore0 00000000000 DOOOOODOOOOOOOOOOOODOO

gobooGeiISooooooboooogoobooooooopooooogobobooooooDobLOo---oboo
gboooogpbFO00O0O0O0O0CODOOO.Oqgsguil0000000O0OOOGUIOOOOOOO
obooooobooboooooboooobooboooobobooooobobooobooboooboooon
gbooooobooboboobobooooboooooboo

PyQGISOOOO0OO0O0O000O0O0DODDDOODOOO0O00000O000000000O0DODODODOO0OD0D
gbobooobooooooboOoobooaISOboooooobooooooboonoooonnO QGIS

6 0100000


https://qgis.org/pyqgis/3.34/core
https://qgis.org/pyqgis/3.34/gui
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gboooobobooooobooooboboooobooboooooboooobobooobooobon
obooooooboboooobooboooooaGISOoboooooooooboooooooboon
gboooooboooon

ob: O00DbO00000 qeis.py000000O00Oo0O0obOO0OO0OO0O0O0CO0OO0O0D0OO0O0O0 PythonOO
gboboooooboooooboboooooon

141 0000000000000 PyQGISOOOOO

gboboooooboooboobooooboboobooboboaGIsoooobooooooon:

from ggis.core import *

# Supply path to qgis install location
QgsApplication.setPrefixPath("/path/to/qgis/installation", True)

# Create a reference to the QgsApplication. Setting the
# second argument to False disables the GUI.
qgs = QgsApplication([], False)

# Load providers
gqgs.initQgis(Q

# Write your code here to load some layers, use processing

# algorithms, etc.

# Finally, exitQgis() is called to remove the
# provider and layer registries from memory

qgs.exitQgis(Q

J

000 qgiscore 0000000000 OOODODOODOOOOOOOOODOODODODOOOOOOOO
QGISOUO0OD0OUOD0NDODDOODO0OOO000DD setPrefixPathQ DO0ODODOOOOOOOOO
00000000000 setPrefixPathQ O 2000000 TrueOOOO0OD0OOO0DOO0O0DOOODOCOOO
oboboooooboooooboooon

QGIstoooobooOoobOobobooooooooooooooooooObbObOoooooooooooooono
O000ooo0o0ooooooooQQaIsutd Pprhon DO DO OODOOOOODODODOOOOOOODO
obooooboooooooo

[QgsApplication .prefixPath()

O00000000000D0D00 QgsApplication0 000000 q¢gs0000000 2000000
FalseOOOOOOOOOODOOOOODOOOOOOOOOODOOOGUIDOOOOOOOOODOOOO
00000 QgsApplicationJ 00000000 initQoisO UOOODOOODOOD QGISOOODOOO
gboooobooooboboooooobo

14. PythonOOOOOOOO 7


https://qgis.org/pyqgis/3.34/core
https://qgis.org/pyqgis/3.34/core/QgsApplication.html#qgis.core.QgsApplication.setPrefixPath
https://qgis.org/pyqgis/3.34/core/QgsApplication.html#qgis.core.QgsApplication.setPrefixPath
https://qgis.org/pyqgis/3.34/core/QgsApplication.html#qgis.core.QgsApplication
https://qgis.org/pyqgis/3.34/core/QgsApplication.html#qgis.core.QgsApplication.initQgis
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[qgs.inithis()

QGISOO0O0OO0000D0O0DODOODO0O0O0000ODDOODO0O0O000D0 exitQgisOOOOODO

gbooooboooboobooboooobobooooooboooooboooon

[qgs.exithis()

142 0000000000000 PyQGISOOOOO

gooboooooobood oGS0 oboooO0o pyQGISOOODOOOOODOOOOOO
QgsApplication <qgis.core.QgsApplication> " D O0O0O0O0O0OOOOOOO 200000000
00 :const:'FalseO0OOOO TrueDO0OODOGUIODOOOODOODOOODOODOOODOO

-

from ggis.core import *

# Supply the path to the qgis install location
QgsApplication.setPrefixPath("/path/to/qgis/installation", True)

# Create a reference to the QgsApplication.
# Setting the second argument to True enables the GUI. We need
# this since this is a custom application.

qgs = QgsApplication([], True)

# load providers
gqgs.-initQgis()

# Write your code here to load some layers, use processing

# algorithms, etc.

# Finally, exitQgis() is called to remove the

# provider and layer registries from memory

qgs.exitQgis()

U00 QGISAPIDODOOODOOODOOODOOOODOOOOODbOOLOOODOOOOODbDOODO GUIo

gbooboobooboooooboboooboobooooboobooon:-)

010 0000



https://qgis.org/pyqgis/3.34/core/QgsApplication.html#qgis.core.QgsApplication.exitQgis
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143 000000000000 0DODOOO0O

QGISOOOOOO0OOOD PpythonOODOOOOODOOOOODOOOOOOOODOOODOOOOODOOO
gboooooooooogooo:

>>> import qgis.core
ImportError: No module named ggis.core

U00ooo pYTHONPATHO OO O OO OOOOOOOODOOODDDO0OO00OO00OO0DODO xqggispath>
goobDooooQaGISoooooobooooooooooon:

e Linux 0 O : export PYTHONPATH=/<qgispath>/share/qgis/python
e Windows (0 [ : set PYTHONPATH=c:\<qgispath>\python
e macOS 0 O : export PYTHONPATH=/<qgispath>/Contents/Resources/python

O0O0O0PYyQGISOOOOODODONONODONONONONONO0OND0ONO00O0D qgis_cored00 qgis_gui 0000
O0000000O0O0Python 000000000000 OO0C0OOO0OOO0MODOOOOOOOOOO
0000000000000 0000000000000000000000000000000000
0000000000000 0000000000000000:

>>> import qgis.core
ImportError: libggis_core.so.3.2.0: cannot open shared object file:

No such file or directory

Ogdoooooooooooooo QGIsuinoooobooooboobobooobooooooon:
e Linux 0 O : export LD_LIBRARY_PATH=/<qgispath>/lib

e Windows 0O O: set PATH=C:\<qgispath>\bin;C:\<qgispath>\apps\<qgisrelease>\bin;
%PATH% <qgisrelease> 0000000 OOODODODOODODOODOOOOODOOOOODOOO
qgis-1tr, qgis, qgis-devll

bobobooboobooooooobooboobOoboboobooooobooooopyQGISOOOODOOO
gboboooooboooooboboooobooboboboobooboooboon:

- J000DD0OO0D0ODOOO0O0OO00DOO0DDOOOO0OODGISODOOOOO0O0OOOUODOODO
gbbooboboooooobooboobGIstoooooboooobooobooboooooobogon
obobooobooooboooooooboooooobooooobooobooobboobooOoooooboon
gbooooooooooboboooobobobooobooboooooboboooobooo

- JO00D0O0OO0OO0DOO0OO0DOOQGISOLOOOOOOODbOOOOOO00obOO0ooOOoobooOoOoooDoOoOooDn
obooooboooooobooboooboooobooobooboobOooboobooboboooboogon
gboooooooooooobobooobooboooboobooboo

20000000000000000000D0D0 Windowsd macOSOOOO0O00000000O0O0OOO
0000000 0LnuxOOOOGISOO0OO0O0OO0O0O000O0O0O0O0O0O0O0000O0O00000O000A0

1.4. PythonO OO OO0 OOd 9
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1.5 PYQtO SIPO OO OO

Python OO0 0OODOO0O0OOOO0OODOOODOOOODOOOODOODO 10D0000D00D0 QGIS3DO
PyQGISOOOOODOODOOSIPO PyQi5 0000000000000 OO0ODOODOO SWIGOOOOO
SipO000000000QGISODOD QUIOODLOOO0OODO0OOODO0 Qt(PyQt)d Python O [
goooooSipPO000000DO0O0ODOODOO PyQGISO PyQtUOOODOOOOODOOOOODOOO

10 0100000



11

20 0O0000ouooooood

O000: pyqgis 0000000000 DOO0O0OODOOOO0DODOOO0OODOOOOODODOOOODOOOOd
o0:

from ggis.core import (
Qgis,
QgsProject,
QgsPathResolver

from ggis.gui import (

QgsLayerTreeMapCanvasBridge,

Ub00o0o0ooboOob0oOobDOoboOo QGISPythonD O OO DODOOOODOOODODOOODOOOOODOO
ooo0obDooooboooooDoon Pyihon DOOOODDOO M

Ubo0ooooobooQGISObonononoonoOobOobnonng QgsProjectd00OO0OOO0OOOO
oboboooboobobooobOoboooob0obo0oooob0obbooDbDgD instanceQ O OODOOO
ubdboboobbodbreadOO0bOO0O0O0O0OO0O0OOODOO0ODODOOOOOOOOOOODOODODOO
ooo

e

# If you are not inside a QGIS console you first need to import

# qgis and PyQt classes you will use in this script as shown below:

from ggis.core import QgsProject

# Get the project instance

project = QgsProject.instance()

# Print the current project file name (might be empty in case no projects have been.
— loaded)

# print(project.fileName())

# Load another project
project.read('testdata/01_project.qgs')
print(project.fileName())

testdata/01_project.qgs

gboboobooobooboooobooobooboooobooobooooboOooobooooooooboooo


https://qgis.org/pyqgis/3.34/core/QgsProject.html#qgis.core.QgsProject
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ubobobobobO0OwriteQUOOODODODOODODO writeQ OODODODODODODOO
gbooooooboooooboboooooboon

# Save the project to the same
project.write()
# ... or to a new file

project.write('testdata/my_new_qgis_project.qgs')

readO 0 writeQ DO O0DO0D0OO0ODOOO0ODOOODOOODOODOOOODOOODOODOODOODO
goooo

O0: QGISO 00000 ooooooooooooobooboooooooooooooooooooooa
0000000000000 QgsLayerTreeMapCanvasBridge DO OO OOOOOOOOOOOOOOGQ
oopoooo:

bridge = QgsLayerTreeMapCanvasBridge( \
QgsProject.instance() .layerTreeRoot(), canvas)
# Now you can safely load your project and see it in the canvas

project.read('testdata/my_new_qgis_project.qgs')

21 00000D0ODODOOOO

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbboobooboboobooobooobboOobooobogbagsbpathResolver DO O OOOOOOOOOOO
obooooooboooooooboo

setPathPreprocessor) UUDOOO0ODOOD0ODOO0OD0OOO0DOOODODOODODOOODOOOODOO
gboooobooboobooboobooooboooobooboooooboooooboobo

oboobooboboolooooooooooobooboboboboooooooooooOoboobon
gboooooooboboboooobobooooobobobobbooboboboooboooobo
gboooobobooooobooooboboooobobooooboobooooboboooboooboon
goooog

gooo

1. 00oo0ooooon

def my_processor(path):
return path.replace('c:/Users/ClintBarton/Documents/Projects', 'x:/Projects/

=")

QgsPathResolver.setPathPreprocessor (my_processor)

2. 000000obO0obOooooboobooooboOoboooon

12 020 000000000000


https://qgis.org/pyqgis/3.34/core/QgsProject.html#qgis.core.QgsProject.write
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def my_processor(path):
return path.replace('host=10.1.1.115", 'host=10.1.1.116")

QgsPathResolver.setPathPreprocessor (my_processor)

. jbobobooobooboooooboboboooooooboobobooogoo

1 | def my_processor(path):
2 path= path.replace("user='gis_team'", "user='team_awesome'")

3 path = path.replace("password="'cats'", "password='g7as!m*'")

4 return path

s |QgsPathResolver.setPathPreprocessor (my_processor)

UoboooboobboOoboOn setpathiiriterQ U0 0OOO0OOOOOOO

gbooooooooon:

def my_processor(path):
return path.replace('c:/Users/ClintBarton/Documents/Projects', '$projectdir$')

QgsPathResolver.setPathWriter (my_processor)

Og0o0o0o00 idoooooo0oo0oo0oooooo0oo0oooooooooboooooboooon
0 O removePathPreprocessor() O removePathWriterQ OO OOOOOOOO

22 00000000 O0ODOO

uboooobooboooooboooobooboooobOooooooboooobooboooooon
U00b00bO0b0bO0b0bO0ob0ob0obOn projectReadFlag0 00 D0OOD0OODOOOODOODOOO
gobooooboobooon

gbbooooooboooboooobooobooobobooobooooobooooboobOoobo boooaoon
3iDO00O0O0O0O00OOMDontResolvelayers D000 OO0O0OOO0O0OO0O0O0O0O0O00OOOOOO0OOO
gboobooooobooooobooooboboooobooboooobooooDbooo

readflags = Qgis.ProjectReadFlags()

readflags |= Qgis.ProjectReadFlag.DontResolvelLayers

project = QgsProject()
project.read('C:/Users/ClintBarton/Documents/Projects/mysweetproject.qgs', readflags)

gboo0oOoobOobooOoOdDbPythond Bitwise OROODO ()OOOOOODOOOOODOO

22. 00000000 OOOO 13
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30 0oooouood

ugbo: Jbooooboboobooboooobobooooboon:

import os # This is is needed in the pyqgis console also
from ggis.core import (
QgsVectorLayer

gboboboboboboboQaeIsooboobobobobobobobobobobboboboo
gbooooboooboobooboooobobooobooboooobooo.

31 000000

gbooooboboooooboooobooboooobOobooooobooooboboooooboon
obobooooobooooooboobooog:

,

# get the path to the shapefile e.g. /home/project/data/ports.shp
path_to_airports_layer = "testdata/airports.shp"

# The format is:
# vlayer = QgsVectorLayer(data_source, layer_name, provider_name)

vlayer = QgsVectorLayer(path_to_airports_layer, "Airports layer", "ogr")
if not vlayer.isValid(Q):

print("Layer failed to load!")
else:

QgsProject.instance() .addMapLayer (vlayer)

gbooogoooboooooboooobobooooboboobooooboboooboboobobooboooboon
gbobooobooobooobooooooboooooobooboooboooooboooboooboobooon
gbooboobooooboboooobooooboooboooooboo

geopackage 10O ODOUO0ODOOODOUOOOODODO:

# get the path to a geopackage e.g. /usr/share/qgis/resources/data/world_map.gpkg
path_to_gpkg = os.path.join(QgsApplication.pkgDataPath(), "resources", "data", "world_

—map.gpkg")
(DOooooooo)
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(oooooooog)

# append the layername part
gpkg_countries_layer = path_to_gpkg + "|layername=countries"
# e.g. gpkg_places_layer = "/usr/share/qgis/resources/data/world_map.
—gpkg|layername=countries"
vlayer = QgsVectorLayer(gpkg_countries_layer, "Countries layer", "ogr")
if not vlayer.isValid(Q):

print("Layer failed to load!")
else:

QgsProject.instance() .addMapLayer(vlayer)

QGISUO00ODDOOODDbOOUObOOOODDOOODODOO QgisInterfaced addVectorLayer() OO0
ooo:

vlayer = iface.addVectorLayer(path_to_airports_layer, "Airports layer", "ogr")
if not vlayer:
print("Layer failed to load!")

obbooobooooboooooooobbooboGIstooooooooooooooooooooobooon
gbmobooboooooboobooboooobobboooobooboob00oDOobUobObOO0bOOODO None
goooog

oboooooboobooooobooooboobooooboobooooobobooobooboooooon
ooo:

« GDALOODODOOOOOOOOODOOOOOO0OO0O0OOODOOD---000000000b0OoO0O0O0g
Oo0:

- gboobooboon:

vlayer = QgsVectorLayer("testdata/airports.shp", "layer_name_you_like", "ogr
oM
QgsProject.instance() .addMapLayer(vlayer)

- &xf0ODODOOOO0wiDOOOODOOOOOOOOO0O:

uri = "testdata/sample.dxf|layername=entities|geometrytype=Polygon"
vlayer = QgsVectorLayer(uri, "layer_name_you_like", "ogr")
QgsProject.instance() .addMapLayer(vlayer)

e PostGISO OO OODO -0000000OPostgreSQLO DO OODOOODOOODOOODOOODOOODOO
gboooooboooooobo

QgsDataSourcelUri D0 UODO0OOU0ODOO0ODOODODOODOOOOOODOOODOOQGIS O Postgres
gooboO0oo0oo0ooooo0ooo0oo0oob0O0obooooo0ooobooobooobooobooobooooa:

i |uri = QgsDataSourceUri()
» |# set host name, port, database name, username and password
3 |uri.setConnection("localhost", "5432", "dbname", "johny", "xxx")
(oooooog)

16 030000000000
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(oooooooog)
# set database schema, table name, geometry column and optionally
# subset (WHERE clause)

uri.setDataSource("public", "roads", "the_geom", "cityid = 2643", "primary_key_
—field™)
vlayer = QgsVectorLayer(uri.uri(False), "layer name you like", "postgres™)

O0: uri.uri(False) 00000 FalseOOOOOOOOOOOOOOOOOOOOOODOOO
oboooobooboooooboooobooboobooboobooooon

CSVOOOOOODOOODODOD --0D00000DODOO00DOO0OO0O0O0OXOOOOOOOO0OxM
YOOOoOoooooOoyboooobooooooobooooooobooo:

uri = "file://{}/testdata/delimited_xy.csv?delimiter={}&xField={}&yField={}".
—.format(os.getcwd(), ";", "x", "y")
vlayer = QgsVectorLayer(uri, "layer name you like", "delimitedtext')

QgsProject.instance() .addMapLayer(vlayer)

O0: ODO0D0O0OO00DO0OO00URLOOOOOO0OOO0DO0OO0DO0O0D0 file://00000O
ob0ooooboo0oobOobob0x0yOOOOOoO0OO0O000 WKTO well-known textD O OO0
gboooooboooooobobooooooboooboon:

uri = "file:///some/path/file.csv?delimiter={}&crs=epsg:4723&wktField={}".format

—";", "shape")

s GPXUOUDOO---OGPXODOUOODOODOOUODOOGPXODOOOOOoOouooboooboooooo
gbobooooobobooooobobobooooobOoboooobobobooooonbg URL
obooooobooooooobooog

uri = "testdata/layers.gpx?type=track"
vlayer = QgsVectorLayer(uri, "layer name you like", "gpx")
QgsProject.instance() .addMapLayer(vlayer)

e SpatiaLiite I DO D00 —--PostGISU D OO ODOODOOODDODOODOOOODODODODOODOOOODOO
QgsDataSourceUri OO O OOOOOOOOO:

s N

uri = QgsDataSourceUri()
uri.setDatabase('/home/martin/test-2.3.sqlite’')

schema = "'
table = 'Towns'
geom_column = 'Geometry'

uri.setDataSource(schema, table, geom_column)
(ooooooo)

. 0ooogo 17
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(ooooooooo)

¢ |display_name = 'Towns'
o |vlayer = QgsVectorLayer(uri.uri(), display_name, 'spatialite')
0 |QgsProject.instance() .addMapLayer(vlayer)

 MySQLWKBOOOOOOOOOOGDALOO ---O000000000COOOOO0OO0O0DOO:

uri = "MySQL:dbname,host=localhost,port=3306,user=root,password=xxx | layername=my_
—table"

vlayer = QgsVectorLayer( uri, "my table", "ogr" )

QgsProject.instance() .addMapLayer(vlayer)

s WESOO:ODOO URIODOODOOO wrsOOOOODOOOOOD:

uri = "https://demo.mapserver.org/cgi-bin/wfs?service=WFS&version=2.0.0&
—request=GetFeature&typename=ms:cities"

vlayer = QgsVectorLayer(uri, "my wfs layer", "WFS")

URIOOOOwllibO0000O000O0O0O0O0O0OOOO:

i |import urllib

3 |params = {

4 'service': 'WFS',

5 'version': '2.0.0',

6 'request': 'GetFeature',

7 'typename': 'ms:cities',

8 'srsname': "EPSG:4326"

o |}

o |uri2 = 'https://demo.mapserver.org/cgi-bin/wfs?' + urllib.parse.unquote(urllib.

—,parse.urlencode(params))

O0: D00O0O0D0D0O0O0O QgsVectorLayer OO0 OOOODONO setbataSourceQ UOOODOOOO
gdooooooooobooooooooooooogd:

uri = "https://demo.mapserver.org/cgi-bin/wfs?service=WFS&version=2.0.0&
—request=GetFeature&typename=ms:cities"

provider_options = QgsDataProvider.ProviderOptions()

# Use project's transform context

provider_options.transformContext = QgsProject.instance() .transformContext()
vlayer.setDataSource(uri, "layer name you like", "WFS", provider_options)

del(vlayer)

18 030000000000
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32000000

o0o000o0000ooO0o0oooGpPALODODOO00ODDOOOO0OGPALOOO0ODOOOO0DODODOOO
ubbooboooOoooooboooboobOooooobooobooobooOobobo GbALOOOOOOOOO
gbooogoobooooooobooooboboooob0oooooobooooboboboobooobon
gbooboooomobooboobobooooboobooooobooooobooboooooa:

# get the path to a tif file e.g. /home/project/data/srtm.tif
path_to_tif = "qgis-projects/python_cookbook/data/srtm.tif"
rlayer = QgsRasterLayer(path_to_tif, "SRTM layer name")

if not rlayer.isValid(Q):

print("Layer failed to load!")

geopackage 000 DO ODOOOOODOO:

-

# get the path to a geopackage e.g. /home/project/data/data.gpkg
path_to_gpkg = os.path.join(os.getcwd(), "testdata", "sublayers.gpkg")
# gpkg_raster_layer = "GPKG:/home/project/data/data.gpkg:srtm"

gpkg_raster_layer = "GPKG:" + path_to_gpkg + ":srtm"
rlayer = QgsRasterLayer(gpkg_raster_layer, "layer name you like", "gdal")

if not rlayer.isValid():

print("Layer failed to load!")

0000000000000 00000 QgisInterface 0000 OO0 addRasterLayer 0 0000 OO
goooooooog:

tiface.addRasterLayer(path_to_tif, "layer name you like")

oboooooboobooooobooooboobobooooboobooooobobooooboobooooooon
gboooooboooon

PostGISOODOODOOODODODO:

PostGISOOOOOPostGISO DO ODOOOOOURIODOOOOOOODOOOOOOODOOOOOODOO
gboooobdoboooooboooobobooooboooooobooooboobooobooobooon
00000000oDOo0o00ooooO0O00000DoOb00000D0ODO postgresraster' 000000
uboooboobOooooboo uRIODOOOO0OOOOOO0obOOoO0oOOoOooooooobooooboOoooan
gbooooo

,

uri_config = {

# database parameters

'dbname':"'gis_db"', # The PostgreSQL database to connect to.
'host':'localhost', # The host IP address or localhost.
'port':'5432", # The port to connect on.

'sslmode' :QgsDataSourceUri.SslDisable, # SslAllow, SslPrefer, SslRequire,.
—SslVerifyCa, SslVerifyFull

(Cooooooo)

32. 000000 19
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(oooooooog)
# user and password are not needed if stored in the authcfg or service
'authcfg': 'QconfigId', # The QGIS athentication database ID holding connection.

—details.
'service': None, # The PostgreSQL service to be used for connection to.

—the database.

'username' :None, # The PostgreSQL user name.

'password' :None, # The PostgreSQL password for the user.

# table and raster column details

'schema': 'public', # The database schema that the table is located in.

'table':'my_rasters', # The database table to be loaded.

'geometrycolumn': 'rast',# raster column in PostGIS table

'sql' :None, # An SQL WHERE clause. It should be placed at the end of.
< the string.

'key"' :None, # A key column from the table.

'srid':None, # A string designating the SRID of the coordinate.

—reference system.

'estimatedmetadata’:'False', # A boolean value telling if the metadata is.

—estimated.
'type' :None, # A WKT string designating the WKB Type.
'selectatid’' :None, # Set to True to disable selection by feature ID.
'options' :None, # other PostgreSQL connection options not in this list.

'enableTime': None,
'temporalDefaultTime': None,
'temporalFieldIndex': None,
'mode':'2"', # GDAL ‘mode' parameter, 2 unions raster tiles, 1 adds.
—tiles separately (may require user input)
}
# remove any NULL parameters
uri_config = {key:val for key, val in uri_config.items() if val is not None}
# get the metadata for the raster provider and configure the URI
md = QgsProviderRegistry.instance() .providerMetadata('postgresraster')

uri = QgsDataSourceUri(md.encodeUri(uri_config))

# the raster can then be loaded into the project
rlayer = iface.addRasterLayer(uri.uri(False), "raster layer name", "postgresraster™)

goooooowcsobooooooooooo:

layer_name = 'modis'
url = "https://demo.mapserver.org/cgi-bin/wcs?identifier={}".format(layer_name)
rlayer = QgsRasterLayer(uri, 'my wcs layer', 'wcs')

gooowcSurRIDOOOoOooOOoOooooDoOoOoooDoOoO:

WCSURIO &UO00O000O key=value D OO0 O00000O0O0O0OURLOOOOOOOOOOOCOOO
U00000000000000 QgsbataSourceUri DOOOOO0O0O0O0O0O0O0O0OOOOODOOO URI

20 030 0000000oo
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gboooobooboooooboooooon

url0000:WCSOOODOO URLOWCSOOOOOODOD OGetCapabilities 0 D 000000
00D00000o00b0O00bO00buURLOO VERSIONODOOODOOOOD O OOO param version
goomm

identifier 00 O 0 O : Coverage name
time D0 0000 OOOO0OODOO0ONO (beginPosition/endPosition[/timeResolution])

format 0000000 :00000000000DOCOCOO00ODOOOOOOOO«wtODOOOO
obooooobooooobooboooboobobooobooboooobobooooon

cs0000000: AUTHORITY:IDO OO OO CRSO. EPSG:43260 0 0 00 OO EPSG:432600 O
gbooobOobooooboboooboboooobon CRSO

username 0O OO0O0O0: 00000 Usernamell
password 0000 00: 00000000000

IgnoreGetMapUrl D 0000000000 :0000000D0 1000 GetCapabilities 0 O 0 O
O GetCoverage URLO DO OO OODOODOOOOODOOOOOOODOOOODOODOOOODO

InvertAxisOrientation 0 D 000 O000O0OO0: 000000001000 GetCoverage I 0 OO
goooOoOoOoOoOO0OD0ODOOO0O00000000OD00OO00OOOoOO CcRSOOOOOOO
gooooooo

**]gnoreAxisOrientation**J D 0 0000000 O: 000000001 000MMOO0O CRSO WCS
goooooooooooooooooooooo

cache O 0 0 0O 0O 0O O: QNetworkRequest::CacheLLoadControl I 0 0 0D OO ODOOOOOODODOOO
0000000000000 000AlwaysCache DO0OO00ODO0O PreferCache 00O O0O0O0O0OO
O00OO000O0DO0OO00 AlwaysCachel PreferCached PreferNetworkd AlwaysNetworkD OO0 0 OO O
AlwaysCache 0 O O

goooooooowMSOooOoooooboooobOooooboobooobobobOooooboo
API OO GetCapabilites 000D 0000000000000 DOO0O---0000000000000DO
gbooogao

,

urlWithParams = "crs=EPSG:4326&format=image/png&layers=continents&styles&url=https://

—demo.mapserver.org/cgi-bin/wms"

rlayer = QgsRasterLayer (urlWithParams, 'some layer name', 'wms')
if not rlayer.isValid(Q):

print("Layer failed to load!")

32. 000000 21
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3.3 QgsProject 0 00000

0000000000000 000000000D0 QgsProject0000D00D0D0OODOOODOOODOOO
00000D00000OQgsProject 000000000 DOODOOOOOOOOODOODOODODODODOO
ooodooo0oO0 Ibooooooooooooo0DOooooooooboboOoooDoooooooa
00000o0odoooooOoQGISOD 00D 0ODnDOODDOO0o0bO0o0b000ooOnDOdDPython
0 removeMapLayer) DO O OOO0OOOOOOOOOOOO

obob00ooo0boo0ooobOobO0oO0onbogn addMapLlayer OOOOOOOODO:

{Qg sProject.instance() .addMapLayer(rlayer)

gboboooooobooooon:

-

# first add the layer without showing it

QgsProject.instance() .addMapLayer(rlayer, False)

# obtain the layer tree of the top-level group in the project

layerTree = iface.layerTreeCanvasBridge() .rootGroup()

# the position is a number starting from 0O, with -1 an alias for the end

layerTree.insertChildNode(-1, QgsLayerTreelLayer(rlayer))

0000000000000 removeMapLayer O OO QO QOQOGOOOOO:

# QgsProject.instance().removeMapLayer(layer_id)

QgsProject.instance() .removeMapLayer(rlayer.id())

gbobooooooooobOboboooooboobobob idooboobooboboboomobon
gbooooboobooobobooooooo

gobooboobboobooboob IDO0bDUOO00 mapLayersQ DOODOO0ODOO0O0DOO0OO:

[QgsProj ect.instance() .mapLayers()
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40 OooTocCcLUuuoogd

ubod: pyqgisOOOD0OOO0O0OOO0OO0O0OO0OO0OOOO0DOOOOOOOOOOOODOOOOODOOn
oboooogoo

from ggis.core import (
QgsProject,
QgsVectorLayer,

gbooboooooooobooTrocooboooooboooboooooooboobooooboooan
gboboooooobono

* QgsProject

* QgsLayerTreeGroup

4.1 QgsProject 0 0 [

QgsProject O OOOTOCOOODOODOOOOODOOOOOOODOOOODOOOOOODOO

QgsProject U0 O0OO0O0OO0OO0OO0ODOOOODOODOODOOODOOOOOOOOOOOOOOOOOOOO
gboooog

goboobOobmapLlayersQ UDO0OO0OOO0OOO0OODOOOOOODOO:

layers = QgsProject.instance() .mapLayers()
print(layers)

,

{'countries_89aelb®f_f41b_4f42_bca4_caf55ddbedb6': <QgsVectorLayer: 'countries' (ogr)>
—}

N\

U000 keysOOOOODOOOO IDOOOO valuesOOOOOOOOOOOOOO

ggbgbobobobooboaoboobuooboobooooboobooboan:

1 |# list of layer names using list comprehension
> |1 = [layer.name() for layer in QgsProject.instance() .mapLayers().values()]
3 |# dictionary with key = layer name and value = layer object
(Coooooono)


https://qgis.org/pyqgis/3.34/core/QgsProject.html#qgis.core.QgsProject
https://qgis.org/pyqgis/3.34/core/QgsLayerTreeGroup.html#qgis.core.QgsLayerTreeGroup
https://qgis.org/pyqgis/3.34/core/QgsProject.html#qgis.core.QgsProject
https://qgis.org/pyqgis/3.34/core/QgsProject.html#qgis.core.QgsProject
https://qgis.org/pyqgis/3.34/core/QgsProject.html#qgis.core.QgsProject.mapLayers
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(oooooooog)
layers_list = {}
for 1 in QgsProject.instance() .mapLayers().values():
layers_list[l.name()] =1

print(layers_list)

-

{'countries': <QgsVectorLayer: 'countries' (ogr)>}

goobDooooooToCcOoOoDOOoOoOoDOOOO:

(country_layer = QgsProject.instance() .mapLayersByName(''countries™) [0]

ugb: bobooboooobooboboobobooboo elJoboobobboobooboboo
gbooooooboooooog

4.2 QgsLayerTreeGroup [0 0 [

0dooodooodooooooDOoooooDo0oDooooooooooooooo 2000000000
0000000000 QgsLayerTreeGroup DO OO0 OOOO QgsLayerTreelLayer [11

O0: ODO0D0OO0O000OO0MartinDobias O O0O0O0O0000000OD0O0OOODOODO Part 1 Part2 Part 3

Ub0db0OO0obO0b0O0b0000D00d QgsProject 000 layerTreeRoot) OOOOOOOOOOOOO
ggogoogad:

{root = QgsProject.instance().layerTreeRoot()

root U0 O0O000O0O00OCOOOOCOOOOOOO

{root.children()

gobooobooooooboooobboooooooboobooobboooooooooooooobooooooonon

gboooobooocooooon:

child® = root.children()[0]
print(child®)

(<QgsLayerTreeLayer: countries>

obobooooboobooooob idbooboobooooobobooooDg:

24 040 DOOTOCOODOOODODO



https://qgis.org/pyqgis/3.34/core/QgsLayerTreeGroup.html#qgis.core.QgsLayerTreeGroup
https://qgis.org/pyqgis/3.34/core/QgsLayerTreeLayer.html#qgis.core.QgsLayerTreeLayer
https://www.lutraconsulting.co.uk/blog/2014/07/06/qgis-layer-tree-api-part-1/
https://www.lutraconsulting.co.uk/blog/2014/07/25/qgis-layer-tree-api-part-2/
https://www.lutraconsulting.co.uk/blog/2015/01/30/qgis-layer-tree-api-part-3/
https://qgis.org/pyqgis/3.34/core/QgsProject.html#qgis.core.QgsProject
https://qgis.org/pyqgis/3.34/core/QgsProject.html#qgis.core.QgsProject.layerTreeRoot
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ids = root.findLayerIds()
# access the first layer of the ids list
root.findLayer(ids[0])

ggbgoboboaobooaoboobuoobobbaoboa

{root.findGroup('Group Name ')

QgsLayerTreeGroup U TOCOOOODOOOOOOOOOOOCOOOOOOODOOOOOOOODOOOO
goooo:

# list of all the checked layers in the TOC
checked_layers = root.checkedLayers()
print(checked_layers)

~

[<QgsVectorLayer: 'countries' (ogr)>]

&

gbooooboooboobobooooboooobobooobooboooobooboo2000000
ogoo:

1. 000000 0D00000addLayer) OO0 insertLayerQO D OO OOOO0O:

p

1 |# create a temporary layer

> |layerl = QgsVectorLayer("path_to_layer", "Layer 1", "memory'")
3 |# add the layer to the legend, last position

4+ |root.addLayer(layerl)

s |# add the layer at given position

s |root.insertlLayer(5, layerl)

2. 0000booooooobboooobooooooooobDoobDOoobDOoobbOoobboooooobobogo
gbooooobooooboboooobon:

QgsProject.instance() .addMapLayer(layerl)

QgsVectorLayer [0 QgsLayerTreeLayer OO OO 0O0OO0OOOOOOOOO:

node_layer = root.findLayer(country_layer.id())
print("Layer node:", node_layer)
print("Map layer:", node_layer.layer())

Layer node: <QgsLayerTreelLayer: countries>
Map layer: <QgsVectorLayer: 'countries' (ogr)>

00000 adderoupO DODOODOD0OOO0OO0OO0OO0OOOOOOO TOCOOOOOOOOOOO
gobobobobooboobooboobobobobbooboon

4.2. QgslLayerTreeGroup 0 00O 25


https://qgis.org/pyqgis/3.34/core/QgsLayerTreeGroup.html#qgis.core.QgsLayerTreeGroup
https://qgis.org/pyqgis/3.34/core/QgsLayerTreeGroup.html#qgis.core.QgsLayerTreeGroup.addLayer
https://qgis.org/pyqgis/3.34/core/QgsLayerTreeGroup.html#qgis.core.QgsLayerTreeGroup.insertLayer
https://qgis.org/pyqgis/3.34/core/QgsVectorLayer.html#qgis.core.QgsVectorLayer
https://qgis.org/pyqgis/3.34/core/QgsLayerTreeLayer.html#qgis.core.QgsLayerTreeLayer
https://qgis.org/pyqgis/3.34/core/QgsLayerTreeGroup.html#qgis.core.QgsLayerTreeGroup.addGroup
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node_groupl = root.addGroup('Simple Group')
# add a sub-group to Simple Group
node_subgroupl = node_groupl.addGroup("I'm a sub group")

ggbobobobooboaoboaobooboobooboboaobod

goobooooooooos3oooooooooooooo

1. 000000o0coooooon

2. 000000b000ooooboooOoboon

.obooooooboooon

-

# clone the group

cloned_groupl = node_groupl.clone()

# move the node (along with sub-groups and layers) to the top
root.insertChildNode(®, cloned_groupl)

# remove the original node

root.removeChildNode (node_groupl)

gbooooboooobooboobooooo*00:

,

# get a QgsVectorLayer

vl = QgsProject.instance() .mapLayersByName("countries") [0]
# create a QgsLayerTreeLayer object from vl by its id
myvl = root.findLayer(vl.id())

# clone the myvl QgsLayerTreelLayer object

myvlclone = myvl.clone()

# get the parent. If None (layer is not in group) returns "
parent = myvl.parent()

# move the cloned layer to the top (0)
parent.insertChildNode (0, myvlclone)

# remove the original myvl

root.removeChildNode (myvl)

gogbgoooboooboobooooobon:

# get a QgsVectorLayer

vl = QgsProject.instance() .mapLayersByName("countries") [0]
# create a QgsLayerTreeLayer object from vl by its id
myvl = root.findLayer(vl.id())

# clone the myvl QgsLayerTreelLayer object

myvlclone = myvl.clone()

# create a new group

groupl = root.addGroup("Groupl™)

# get the parent. If None (layer is not in group) returns

parent = myvl.parent()

(ooooooo)

26 040 DOOTOCOODOOODODO
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# move the cloned layer to the top (0)
groupl.insertChildNode(0®, myvlclone)

# remove the QgsLayerTreelLayer from its parent
parent.removeChildNode (myvl)

(ooooooooo)

gboooooobooooobooooooboooooa:

~

node_groupl = root.findGroup('Groupl™)

# change the name of the group
node_groupl.setName("Group X")

node_layer2 = root.findLayer(country_layer.id())
# change the name of the layer
node_layer2.setName("Layer X")

# change the visibility of a layer
node_groupl.setItemVisibilityChecked(True)
node_layer2.setItemVisibilityChecked(False)
# expand/collapse the group view
node_groupl.setExpanded(True)
node_groupl.setExpanded(False)

4.2. QgslLayerTreeGroup 0 00O

27
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0350 O0Uooooood

O00: pyqegis0O0O0DOO0OOODOOOOOOOOOOOODOOOODODOOODOODOOOODOn
oo:

from gqgis.core import (
QgsRasterLayer,
QgsProject,
QgsPointXY,
QgsRaster,
QgsRasterShader,
QgsColorRampShader,
QgsSingleBandPseudoColorRenderer,
QgsSingleBandColorDataRenderer,
QgsSingleBandGrayRenderer,

from ggis.PyQt.QtGui import (
QColor,

51 000000

gboboobooooobooliocoooooooboboboooooooooooooboOobOoboboon
gboobOooboooooboooliooooobooooobooooboooooboooboobooon
gbooobooboooooobooboooobooboooboooboobbooboooobooboobooobboooboooon
oboooooooooooboooobobooogoboobooooboooobDobooooDboOoo
gboooobooooboboooooobo

000000 rlayer 0 QgsRasterLayer OO0 0000 UOOOOOOOOOOO0O

rlayer = QgsProject.instance() .mapLayersByName('srtm') [0]
# get the resolution of the raster in layer unit

print(rlayer.width(), rlayer.height())

919 619



https://qgis.org/pyqgis/3.34/core/QgsRasterLayer.html#qgis.core.QgsRasterLayer
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~

# get the extent of the layer as QgsRectangle
print(rlayer.extent())

L

<QgsRectangle: 20.06856808199999875 -34.27001076999999896, 20.83945284300000012 -33.
—75077500700000144>

# get the extent of the layer as Strings
print(rlayer.extent().toString())

L

20.0685680819999988,-34.2700107699999990 : 20.8394528430000001,-33.7507750070000014

-

# get the raster type: 0 = GrayOrUndefined (single band), 1 = Palette (single band),.
2 = Multiband
print(rlayer.rasterType())

,

RasterLayerType.GrayOrUndefined

# get the total band count of the raster
print(rlayer.bandCount())

-

1

~

# get the first band name of the raster
print(rlayer.bandName (1))

Band 1: Height

,

# get all the available metadata as a QgsLayerMetadata object
print(rlayer.metadata())

L

<qgis._core.QgsLayerMetadata object at 0x13711d558>

52 00000

obooooboobooooobooooboobooooboboooooboooooboobobooooboon
gobobooooboobooooobobooooboobooooboboooon

gbooooooboooobooDbao:

(print(rlayer.renderer())

30 Os0O000O0O0OOO0OO
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~

<ggis._core.QgsSingleBandGrayRenderer object at 0x7f471clda8a®>

L

print(rlayer.renderer().type())

singlebandgray

0000000000000 QgsRasterLayer [ setRenderer) UOUOOOOOOOOOOOOOOO
00 QgsRasterRenderer OO0 OO0 OOOOOOOOOODO:

* QgsHillshadeRenderer

e QgsMultiBandColorRenderer

* QgsPalettedRasterRenderer

* QgsRasterContourRenderer

* QgsSingleBandColorDataRenderer

e QgsSingleBandGrayRenderer

* QgsSingleBandPseudoColorRenderer

gboooobooooboboobooobooobooooooobobobobobOmobobooboooooon
oboooobooboooooboooobooboooobobooooobobooobooboooooon
gbooooboooobooobooobooooboooboooobooooboooboooobooRrRGBOOOOODOOO
gooboooooooooboo1boooooboooooboo0ooooDon

521 000000 O0ODOO

oboboooooooboboobOo2sstobobooooooobobobooboooooobobon

gbooboooooooooboobobobOobObdagskRastersShaderJ00O0O0OO00OOODOOOODOO
gboooood:

-

L

fcn = QgsColorRampShader ()

fcn. setColorRampType (QgsColorRampShader. Interpolated)

1st = [ QgsColorRampShader.ColorRampItem(0®, QColor(0,255,0)),
QgsColorRampShader.ColorRampItem(255, QColor(255,255,0)) 1

fcn.setColorRampItemList(1st)

shader = QgsRasterShader()

shader.setRasterShaderFunction(fcn)

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbooooboooboooobooogo3gbooboooogono:

- 00O (Interpolated): OO DOO0OOODOOOO0O0ODOODOOOCOODOOOOOOODOO
« 00O (biscrete): OO OOOO0O0OO0OOODOOOOODOOOOOOODOOOOODOOOOOOO

« U0 (Exact): DODOOOOOO0ODODOOLOOODOODODLODODOOOOOODOODLODODbOO

5.2. 00000 31


https://qgis.org/pyqgis/3.34/core/QgsRasterLayer.html#qgis.core.QgsRasterLayer
https://qgis.org/pyqgis/3.34/core/QgsRasterLayer.html#qgis.core.QgsRasterLayer.setRenderer
https://qgis.org/pyqgis/3.34/core/QgsRasterRenderer.html#qgis.core.QgsRasterRenderer
https://qgis.org/pyqgis/3.34/core/QgsHillshadeRenderer.html#qgis.core.QgsHillshadeRenderer
https://qgis.org/pyqgis/3.34/core/QgsMultiBandColorRenderer.html#qgis.core.QgsMultiBandColorRenderer
https://qgis.org/pyqgis/3.34/core/QgsPalettedRasterRenderer.html#qgis.core.QgsPalettedRasterRenderer
https://qgis.org/pyqgis/3.34/core/QgsRasterContourRenderer.html#qgis.core.QgsRasterContourRenderer
https://qgis.org/pyqgis/3.34/core/QgsSingleBandColorDataRenderer.html#qgis.core.QgsSingleBandColorDataRenderer
https://qgis.org/pyqgis/3.34/core/QgsSingleBandGrayRenderer.html#qgis.core.QgsSingleBandGrayRenderer
https://qgis.org/pyqgis/3.34/core/QgsSingleBandPseudoColorRenderer.html#qgis.core.QgsSingleBandPseudoColorRenderer
https://qgis.org/pyqgis/3.34/core/QgsRasterShader.html#qgis.core.QgsRasterShader
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o20000000000000000DO000O0DOOOODO

renderer = QgsSingleBandPseudoColorRenderer(rlayer.dataProvider(), 1, shader)
rlayer.setRenderer (renderer)

gobooobooboi1booobooobooboooboooobooooobool1oobooooobooooboOooobm

000000000000 triggerRepaintQ OOOOOO0OO0OO0O0O0OOOOOO

[rlayer .triggerRepaint ()

522 000000000

gboogoooooQaIiIstoooo3noooooooooooboobooboobooobooobooobon
00 MultiBandColor DU OO DOODOODOODMOMOOOOOOOOOOODOOOOODOOOOODOOO
goobooooooooooooooo@moooboo @boooooboo

rlayer_multi = QgsProject.instance() .mapLayersByName( 'multiband') [0]
rlayer_multi.renderer() .setGreenBand(1)

rlayer_multi.renderer() .setRedBand(2)

gboooobobooobooboil1ooboobobooooobooooboboooobooboooboooboon
obooooboooon

goboobooboO0bOoO00d triggerRepaint DOOOOO0OO0DOO0O0DOO

trlayer_multi .triggerRepaint () J

53 0000

O00O000 QgsRasterDataProvider DO 00 sample ) DO OOO0OOOO0OOOO0OO0O0DOO0ODOOOOO
QgsPointXY OO UOOOOOOOOOOUOOOOOOLOOOLDDbOOObOOOoObOOo0bOoaboobaann
goboobob Trued 00 FalseOODOOOODOOODO

val, res = rlayer.dataProvider().sample(QgsPointXY(20.50, -34), 1)

0000000000000 D0D0O00D0O00gsRasterIdentifyResult 000000000 identify()
0000o0o0ooooooo

ident = rlayer.dataProvider().identify(QgsPointXY(20.5, -34), QgsRaster.
—IdentifyFormatValue)

if ident.isValidQ):
print(ident.results())

32 Os0O000O0O0OOO0OO



https://qgis.org/pyqgis/3.34/core/QgsMapLayer.html#qgis.core.QgsMapLayer.triggerRepaint
https://qgis.org/pyqgis/3.34/core/QgsMapLayer.html#qgis.core.QgsMapLayer.triggerRepaint
https://qgis.org/pyqgis/3.34/core/QgsRasterDataProvider.html#qgis.core.QgsRasterDataProvider.sample
https://qgis.org/pyqgis/3.34/core/QgsPointXY.html#qgis.core.QgsPointXY
https://qgis.org/pyqgis/3.34/core/QgsRasterIdentifyResult.html#qgis.core.QgsRasterIdentifyResult
https://qgis.org/pyqgis/3.34/core/QgsRasterDataProvider.html#qgis.core.QgsRasterDataProvider.identify
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[{1: 323.0}

Ub0000resultsO OO000O0O0O0ODOOODOOOODOOODOOOODOOOODOODOOOODOOODOO
gooo {1: 323.0}0000000D0

54 0000000O0O0O0OO

0000000 QgsRasterBlock DO O OO0O0D0OO0OOO0OOOO0OOO0OO0OOD0O0O01000000011
gbob2x2000000000000000D0

block = QgsRasterBlock(Qgis.Byte, 2, 2)
block.setData(b'\xaa\xbb\xcc\xdd')

O0opoOooobDgdwriteBlockQO OOODODODODODOOOODOOOODODODOoOOODDOOOOOOO
oo0oDoO0o002x200000000000000

provider = rlayer.dataProvider()
provider.setEditable(True)
provider.writeBlock(block, 1, 0, 0)
provider.setEditable(False)

54. 000DO0OOOODOOO 33


https://qgis.org/pyqgis/3.34/core/QgsRasterIdentifyResult.html#qgis.core.QgsRasterIdentifyResult.results
https://qgis.org/pyqgis/3.34/core/QgsRasterBlock.html#qgis.core.QgsRasterBlock
https://qgis.org/pyqgis/3.34/core/QgsRasterDataProvider.html#qgis.core.QgsRasterDataProvider.writeBlock
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el UUOOOOUOOOMN

O00: pyqegis0O0O0DOO0OOODOOOOOOOOOOOODOOOODODOOODOODOOOODOn
oo:

from gqgis.core import (
QgsApplication,
QgsDataSourceUri,
QgsCategorizedSymbolRenderer,
QgsClassificationRange,
QgsPointXY,
QgsProject,
QgsExpression,
QgsField,
QgsFields,
QgsFeature,
QgsFeatureRequest,
QgsFeatureRenderer,
QgsGeometry,
QgsGraduatedSymbolRenderer,
QgsMarkerSymbol,
QgsMessagelog,
QgsRectangle,
QgsRendererCategory,
QgsRendererRange,
QgsSymbol,
QgsVectorDataProvider,
QgsVectorLayer,
QgsVectorFileliriter,
QgsWkbTypes,
QgsSpatialIndex,
QgsVectorLayerUtils

from ggis.core.additions.edit import edit

from ggis.PyQt.QtGui import (
QColor,
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obobooobooboooooboboooboobobooobooboobooobobooog.

gobopoboOoboOgnDO QgsVectorLayer O UOOO0OO0OOOOOODOOO

61 00000000O0O0DOODO

000 :QgsVectorLayer <qgis.core.QgsVectorLayer> 0000000000 fieldsQOOOOOOOOO
gbo0ooO0ooOO0bOOoO0oOoO0bOO0bOOoobOOobOoboboooobooooon:

-

vlayer = QgsVectorLayer("testdata/airports.shp", "airports", "ogr")
for field in vlayer.fields(Q):
print(field.name(), field.typeName())

ID Integer64
fk_region Integer64
ELEV Real

NAME String

USE String

The displayField() and mapTipTemplate() methods provide information on the field and template used in
the maptips tab.

gbooo0booo0b0o0b000o00o0bO0O0n pisplay Name OO QGISO OO DO OO OO OHTML Map
TipOOOOOOODOOOOOOOOOOoOoOooOooOoobooooooboboooooboobooooo
goo:

vlayer = QgsVectorLayer("testdata/airports.shp", "airports", "ogr")
print (vlayer.displayField())

LNAME

O00: 0000000000000 bO00000n displayField() OO O0ODO displayExpression()
oooDOoooOooooooono

36 060 000000000
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62 00000O00ODOODOO

gooooooooobobooogoobobbobooooob 1oL b oooog
0000000 0o0o0o0oo0Ooooooobbob 00000000000 oDbboboDo0ODboO layerdd
QgsVectorLayer U0 00000 OO0OOO0OOOOOOOOOOO

~

# "layer" is a QgsVectorLayer instance
layer = iface.activelLayer()
features = layer.getFeatures()

for feature in features:
# retrieve every feature with its geometry and attributes
print("Feature ID: ", feature.id())
# fetch geometry
# show some information about the feature geometry
geom = feature.geometry()
geomSingleType = QgsWkbTypes.isSingleType(geom.wkbType())
if geom.type() == QgsWkbTypes.PointGeometry:
# the geometry type can be of single or multi type
if geomSingleType:
X = geom.asPoint()

, X)

print ("Point:
else:
X = geom.asMultiPoint()
print("MultiPoint: ", x)
elif geom.type() == QgsWkbTypes.LineGeometry:
if geomSingleType:
X = geom.asPolyline()

print("Line: ", x, "length:

, geom.length())
else:
x = geom.asMultiPolyline()

print("MultiLine: ", x, "length: ", geom.length())
elif geom.type() == QgsWkbTypes.PolygonGeometry:
if geomSingleType:
x = geom.asPolygon()

print("Polygon: ", x, "Area:

, geom.area())
else:
x = geom.asMultiPolygon()

print("MultiPolygon: ", x, "Area:

, geom.area())
else:
print ("Unknown or invalid geometry")
# fetch attributes
attrs = feature.attributes()
# attrs is a list. It contains all the attribute values of this feature
print(attrs)
# for this test only print the first feature
(ooooooo)

6.2. 0000O0OOOOOOO 37
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(O0O0DoOooooo)
break

e

Feature ID: 1
Point: <QgsPointXY: POINT(7 45)>
[1, 'First feature']

63 00000

QGISOOOoboouoboooboobooboooboobooboooooboo:-oboooOooooooon
oboooooboobooooobooooboobooooboobooooobobooobooboooooon
gbooooooooobooboooobobooooboooboooon

gbooooobooobooooobooooboboooobOoboooooboooobOobooonog

0000000000 000D00 selectAllOQOO0O0OD0OOO0OO0OOODODOO:

# Get the active layer (must be a vector layer)
layer = iface.activelLayer()
layer.selectAll()

0000000000000 selectByExpressionO) UOOOOOOOO:

# Assumes that the active layer is points.shp file from the QGIS test suite

# (Class (string) and Heading (number) are attributes in points.shp)

layer = iface.activeLayer()

layer.selectByExpression('"Class"=\"B52\"' and "Heading" > 10 and "Heading" <70',.

—,QgsVectorLayer.SetSelection)

0000000000000 D0DO00000 QgsMapCanvas [ setSelectionColor) DO OOOOOOO
ooooo:

tiface.mapCanvas().setSelectionColor( QColor("red") ) J

ob00o0booobo0oob0oob0o0b0o0ob0o0ob0o0b0oOoDO selectcOObOOODOODOIDOOO
goobgooo:

selected_fid = []

# Get the first feature id from the layer

feature = next(layer.getFeatures())

if feature:
selected_£fid.append(feature.id())

# Add that features to the selected list

layer.select(selected_fid)
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gbooooodn:

(layer.removeSelection()

631 0000000O0ODO

gbooooooboooobooDbao:

(print(feature['name'])

[First feature

goooooooooboooooooooooooooooooooooooDoobobooooooooD20d

gboooooooon:

{print(feature[l])

[First feature

632 0000000O0ODOOOO

000000000 0b00DbO00b00b000000 selectedFeaturesO DOOOOOOOOOOOO

ggo:

selection = layer.selectedFeatures()

for feature in selection:
# do whatever you need with the feature
pass

633 0000O00ODOODOO

ob0oboobobDobOobDobooo0o0o00o0000ob00b0ob00bOonn getFeaturesO O OOOO

QgsFeatureRequest>0U 00000000000 0O000O000O0O00O0O0O00OO0OO:

areaOfInterest = QgsRectangle(450290,400520, 450750,400780)

request = QgsFeatureRequest().setFilterRect(areaOfInterest)

for feature in layer.getFeatures(request):

# do whatever you need with the feature

pass

6.3. 00000
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gbobooboboooboooboooobooooboooboooobooooobooobooOoooboooobooooo
00 ExactIntersect UO O OO0OOO0OO0O0O0O0O0OO0O0O0O0OOO0DOOOOOOOOOOOODOOOO:

request = QgsFeatureRequest().setFilterRect(areaOfInterest) \
.setFlags(QgsFeatureRequest.ExactIntersect)

smeth:setLimit() <qgis.core.QgsFeatureRequest.setLimit>0 0000000000000 00O0OO0OOO0O
goboobooboooboooog:

request = QgsFeatureRequest()

request.setLimit(2)

for feature in layer.getFeatures(request):
print (feature)

<qgis._core.QgsFeature object at 0x7f9b78590948>
<qgis._core.QgsFeature object at 0x7faef5881670>

000000000 00oOob0O00o0o00ooOb00o0oo00o0ooOoo0o0ooOooboDoo0oooDoobOoOoooDooOooo
QgsExpression 000000 ODOO QgsFeatureRequest OO OOOOOOOOOOOOOODOONO
oooooa:

# The expression will filter the features where the field "location_name"
# contains the word "Lake" (case insensitive)

exp = QgsExpression('location_name ILIKE \'%Lake%\'')

request = QgsFeatureRequest(exp)

QgsExpressionJ 0 0000000000000 O00O0 O0OO0OO0OOO0OOO0OO0OO0OOO00
goog

obooooboobooooobooooboobooooboboooooboooobooboooooon
gboooooboobobooboboooobooooobooo

# Only return selected fields to increase the '"speed" of the request

request.setSubsetOfAttributes([0,2])

# More user friendly version
request.setSubsetOfAttributes([ 'name’','id'],layer.fields())

# Don't return geometry objects to increase the "speed" of the request

request.setFlags(QgsFeatureRequest.NoGeometry)

# Fetch only the feature with id 45
request.setFilterFid(45)

# The options may be chained
request.setFilterRect(areaOfInterest) .setFlags(QgsFeatureRequest.NoGeometry) .
—setFilterFid(45) .setSubsetOfAttributes([0,2])
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64 00DOODOOODODOO

gboooobobooooobooooboboooobooboooooboooobobooobooobon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
00 capabilitiesQ DODOODOOOOODOO

caps = layer.dataProvider().capabilities()

# Check if a particular capability is supported:

if caps & QgsVectorDataProvider.DeleteFeatures:
print('The layer supports DeleteFeatures')

p

L

The layer supports DeleteFeatures

O000000000000000000000 APTI Documentation of QgsVectorDataProvider O 00O
ooooooao

capabilitiesStringQO OOO0OO0O00O00ODOO0O0OOO0OO0O0O0OODOOOOOOOODOOOOODOOO
oboooooobooooooooo:

caps_string = layer.dataProvider().capabilitiesString()

# Print:

# 'Add Features, Delete Features, Change Attribute Values, Add Attributes,
# Delete Attributes, Rename Attributes, Fast Access to Features at ID,

# Presimplify Geometries, Presimplify Geometries with Validity Check,

# Transactions, Curved Geometries'

uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbooogoobooooooobooooboboooob0oboobooooboooobobobobooboooboon
gboooooboooooooooooooooooobb ooboboobooobooooooooooaon
gboooao

Ood: QGIstoooooooobooooooooobooooooooooooooobooobooooooboDbo0g
gboooobobooooobooooboboooobobooooboobooooboboooboooboon
gboooooon:

# If caching is enabled, a simple canvas refresh might not be sufficient
# to trigger a redraw and you must clear the cached image for the layer
if iface.mapCanvas().isCachingEnabled():

layer.triggerRepaint ()
else:

iface.mapCanvas() .refresh()
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641 00000

QosFeature U0 OOO00O0OO0O0OOO0O0OO0O0DOOODOOO addFeaturesO OOO0OOOO0OOOOOOOO
Ubobo0oooooobOoboboO (True00 False)DODODOOOOOOOOO@UOO IDODOO
gooboooooboooo)oo 2000000000

0000000000000 QgsFieldsOOOOOOOO0OODOOO0DO0O fieldsOOOOOOOOOOO
obooooboboboobooooboooobO0oboo0b0oO0bO0b00O0DO initAttributesOQ ODOODOOO
gooooood

if caps & QgsVectorDataProvider.AddFeatures:
feat = QgsFeature(layer.fields())
feat.setAttributes([0, 'hello'])
# Or set a single attribute by key or by index:
feat.setAttribute('name', 'hello')
feat.setAttribute(0, 'hello"')
feat.setGeometry(QgsGeometry. fromPointXY(QgsPointXY (123, 456)))
(res, outFeats) = layer.dataProvider() .addFeatures([feat])

642 00000

goboboboboobooboob ibgoogboooboobodon

if caps & QgsVectorDataProvider.DeleteFeatures:
res = layer.dataProvider().deleteFeatures([5, 10])

643 00000

goboobobooboobuooboobobbobooboobooboobooboobboboo
gbob0l10b00o0obOOoboooobOoboooooboooboooboaon

fid = 100 # ID of the feature we will modify

if caps & QgsVectorDataProvider.ChangeAttributeValues:
attrs = { 0 : "hello", 1 : 123 }
layer.dataProvider() .changeAttributeValues({ fid : attrs })

if caps & QgsVectorDataProvider.ChangeGeometries:
geom = QgsGeometry.fromPointXY(QgsPointXY(111,222))
layer.dataProvider() .changeGeometryValues({ fid : geom })

Tip: OO0000O0OODOOOQOO QgsVectorLayerEditUtils 0000000000
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gboooobobooooobooooboboooobooboooooboooobobooobooobon
000000000000 QgsVectorLayerEditUtils OO OOOO0O0OO0O0O0O0OOOOOOOO

644 0000000 0ODODOODOOODODOO

QGISOObOobOuobOoboobobobobobdoboboboboobooobooOoooOoooooobooobooon
obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbooogooooooooobooogoobobooooboobooooboooobobooogoboo
gboooobobooooobooooboboooobooboooooboooobobooobooobon
gbooboooooooboaeulooooboooooooboooboooboobooooooobooobooany
gbobobooboooooooooboboboboooo/moooboobobobobooboboooon
gbooboooooooooobobooooobobobogooDoooobooboboooDoDbobb

gboboooboOoobobooooboooobOooobo0oobOoobboOooobOoOoOn QgsVectorLayer
oboooooobooooooo

00o00000d0oo0ooo00o0o0ooUo0odooo0oooDOo0ooooOoooooooOoon
000000 startEditingQ OO O0OO0O0OO0OOOO0OOOOOOOOOOO commitChanges() OOO
0000000 rollBackOUOODOODOUOOODODOODODODOODOODOODOODOODOO
J0o000o0DO0d0o0odoOoUdo0D00ooU0ooDOoooooooOooooon

gboooobobooooobOoboobgDn isEditableQ OO0O0OO0O0OO0OOOOOCOODOO

obobooooboobooooobooooboboobooboooooboobon

from ggis.PyQt.QtCore import QVariant

featl = feat2 = QgsFeature(layer.fields())
fid = 99
featl.setId(fid)

# add two features (QgsFeature instances)
layer.addFeatures([featl, feat2])

# delete a feature with specified ID
layer.deleteFeature(£fid)

# set new geometry (QgsGeometry instance) for a feature

geometry = QgsGeometry.fromWkt("POINT(7 45)")
layer.changeGeometry(fid, geometry)

# update an attribute with given field index (int) to a given value
fieldIndex =1

value ='My new name'

layer.changeAttributeValue(fid, fieldIndex, value)

# add new field

layer.addAttribute(QgsField("mytext", QVariant.String))
(ODO0OD0o0oo)
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23
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(ooooooooo)

# remove a field
layer.deleteAttribute(fieldIndex)

obooooboooooooooooooooooboooooooooDoobD wdo OO OOO
gbboobooooboobooooboobooobooooboooobooboooob obooobooon
gobooboob boobooboooooa

gobooboboooboobooboobooboo

layer.beginEditCommand("Feature triangulation')
# ... call layer's editing methods ...
if problem_occurred:

layer.destroyEditCommand()

# ... tell the user that there was a problem

# and return

# ... more editing ...

layer.endEditCommand()

L

beginEditCommand) OO0 000000000 OO0O0O0OCODOOOOODOOO0OOCOOOOOOOOOOO
Ub00o0bo0o0b0obO0oOobD endeditCommand) OO0 O00O000O0O0O00ODOOO0OOO0ODOOODOOO
goooooooooooooooeuioooboooooooobooboooooooboooooooobooboOog
Ubob000oo0ob0bOo000000 destroyEditCommand) OO0O0O000O0O0O0OO00ODOOOOOO
obobooooboobooooobooooboboobooboooooboobon

gbooooooooooobooooboooooooooooooobooO0oboO0o0OO0DOOb00Od with
edit(layer) OOOOODOOOO

with edit(layer):
feat = next(layer.getFeatures())
feat[0] = 5
layer.updateFeature(feat)

000000 conmitChangesO DO 0O0O00OO0O0OO0ODO0O0OOOOOODOOOOOOOODOOODOOOO
rollBackQ D UO0OODODODOODOODOODO0O00O0O0O00DO0DOO commitChangesO UDOODOONO
0000000000000 00000D00 FalseJOODOOOOO QgsEditError00000000O0O0
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645 00000000O0O0O0ODODOO

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gboooooboobooobooboooobobooooboooboooon

from ggis.PyQt.QtCore import QVariant

if caps & QgsVectorDataProvider.AddAttributes:

res = layer.dataProvider().addAttributes(

[QgsField("mytext", QVariant.String),
QgsField("myint", QVariant.Int)])

if caps & QgsVectorDataProvider.DeleteAttributes:
res = layer.dataProvider().deleteAttributes([0])

e

# Alternate methods for removing fields

# first create temporary fields to be removed (f1-3)

layer.dataProvider() .addAttributes([QgsField("f1",QVariant.Int),QgsField("f2",
—sQVariant.Int),QgsField("f3",QVariant.Int)])

layer.updateFields()

count=layer.fields().count() # count of layer fields

ind_list=list((count-3, count-2)) # create list

# remove a single field with an index

layer.dataProvider() .deleteAttributes([count-1])

# remove multiple fields with a list of indices

layer.dataProvider() .deleteAttributes(ind_list)

gbooooboboooooboooobobooooboobooboooobooooboboooboooboon
gbooooboooooboobooooooo

{layer.updateFields()

Tip: withOOOOOOOOOODODOOOODOOOOO

with edit(layer): 00000000 commitChanges) OO0 0000000000000 O0OOOOOOONO
O00000000000000000 rollBackOOOOODOOOOODOOOOOODOOOOOOO OO
Oo0oooooon
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65 0 00000O0ODOODOO

gboooobobooooobooooboboooobooboooooboooobobooobooobon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
obooooooooobo ooobooobobobobooooooooooobooooooooon
obooooooooQaGIsuoodobD ioooooboooboooooooobobooboooobooobooo
gbooouobobooooobooooboboooobobooooobooooboboooboooboon
ubooooboboooooboooobooboooobOoboooooboooobooboooooboon
gboooobobobooboboooooDbo

gbooouobobooooobooooboboooobobooooobooooboboooboooboon
gboooooboooboooboboobooobooooooooobooboobbooboooobooobooon

gboooooooooqQaGIstooogboooooooobooboobooooboooboobboobobooo
gbooooboooobooooooobo

* QgsSpatialIndex OO DO O0OOOO0O0OOOO0ODOOO0OOCODOODOO

index = QgsSpatiallIndex()

- J0000DO0O0O0ODO0ODOO ---0D0000D00 qQgsFeatureO0O000OOO0O0OOODOOOOO
oboooboobOobooobo0oooboobob0oOo0obOo0oOobO0o00d getFeatures(O OOO
oboooooboooobooboboooboboobooooboo

‘ index.addFeature(feat)

- JO0000C0OO0OO0O0O0O0OOODOOOOODOOOOOOOOOOOOOODbOOOOODOOn

‘index = QgsSpatialIndex(layer.getFeatures())

- JO00O00O0O0ODOOOOODOODOOOODOOOOOOODOOOODOODOO

1 |# returns array of feature IDs of five nearest features

» |nearest = index.nearestNeighbor (QgsPointXY(25.4, 12.7), 5)

« |# returns array of IDs of features which intersect the rectangle
s |intersect = index.intersects(QgsRectangle(22.5, 15.3, 23.1, 17.2))

000 QgsSpatialIndexkDBush OO0 O OO0 O0O0OOOOOOOOOOOOOOOOOOOOO OO O
QgsSpatialIndex OO OO OOO:

00000000 OO0 DODOOODOOO
* is static (no additional features can be added to the index after the construction)
«J0O00O0OODO

- J0O00DbOO0O0DOO0DOO0DOODDODLDOODLOODLOODO0ObOoObOoDO

uboboooooboooobooboobooooboooobooobooboobOoooooan
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6.6 QgsVectorLayerUtils 0 0 [

QgsVectorLayerUtilsUOO0OOOO0OUOO0OOOCOOOO0OODOOOOOOOOOOODOOOOOODOOO

0000 createFeatureQ U OO0 OO00O0OO0OODDODOOOOODODODODODOOOOOOODOODOOO
000000obobO0oO0OOd QgsFeatureddooonoo:

vlayer = QgsVectorLayer("testdata/airports.shp", "airports", "ogr")
feat = QgsVectorLayerUtils.createFeature(vlayer)

getValuesO DUOOOODODOOOOODOOOOODOODOOOODODOOOO:

vlayer = QgsVectorLayer("testdata/airports.shp", "airports", "ogr")

# select only the first feature to make the output shorter
vlayer.selectByIds([1])

val = QgsVectorLayerUtils.getValues(vlayer, "NAME", selectedOnly=True)
print(val)

L

((['AMBLER'] , True)

6.7 000000DOODO

ggbgobobbooboaoboobooboobooban:

* QgsVectorFileWriter DO 0: 0000000000 ODOO0DOOOO0OCOOOOODOOOOOO
000000000000 writeAsVectorFormatvV3QQ UOOOOOOOOO0OOO0OOO0OOOOOO
0000000 addFeatureQ OO OO0O0O0OO0OOO0O0ODOOO0O0OOOO0DOOOOOOOGDALOOOO
O00000DO0ODOOD GeoPackageld Shapefiled GeoJSONO KMLO O OO DOOOOOOODOOO

e QgsVectorLayer 00 0: 0000000000000 0ODOOODOOOOOOOOOO0O (uh)OOO
0000000000000 0D0000O00bO0000b00D0000 (memory) 00O OO OGDAL O
00000000 (ogryJO0OO0OOO (postgres, spatialite, mysql, mssql) 00 (wfs™, " "gpx,
delimitedtext..) 00000000000 DOO0OOODOODOO

6.7.1 QgsVectorFileWriter 000000000

,

# SaveVectorOptions contains many settings for the writer process

save_options = QgsVectorFileWriter.SaveVectorOptions()

transform_context = QgsProject.instance() .transformContext()

# Write to a GeoPackage (default)

error = QgsVectorFileWriter.writeAsVectorFormatV3(layer,
"testdata/my_new_file.gpkg",
transform_context,
save_options)

(Cooooooo)
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(oooooooog)
if error[0] == QgsVectorFileWriter.NoError:
print("success!")
else:

print(error)

# Write to an ESRI Shapefile format dataset using UTF-8 text encoding

save_options = QgsVectorFileWriter.SaveVectorOptions()

save_options.driverName = "ESRI Shapefile"

save_options.fileEncoding = "UTF-8"

transform_context = QgsProject.instance() .transformContext()

error = QgsVectorFileWriter.writeAsVectorFormatV3(layer,
"testdata/my_new_shapefile",
transform_context,
save_options)

if error[0] == QgsVectorFileWriter.NoError:

print('"success again!")
else:

print(error)

# Write to an ESRI GDB file

save_options = QgsVectorFileWriter.SaveVectorOptions()

save_options.driverName = "FileGDB"

# if no geometry

save_options.overrideGeometryType = QgsWkbTypes.Unknown

save_options.actionOnExistingFile = QgsVectorFileWriter.CreateOrOverwriteLayer

save_options.layerName = 'my_new_layer_name'

transform_context = QgsProject.instance() .transformContext()

gdb_path = "testdata/my_example.gdb"

error = QgsVectorFileWriter.writeAsVectorFormatV3(layer,
gdb_path,
transform_context,
save_options)

if error[0] == QgsVectorFileWriter.NoError:

print("success!")
else:

print (error)

U000 FieldvalueConverter OO UOOOOO0OO0OO00O0OO0OOO0O0O00O0DOO0DOODOODOODOOOO
gboooobdbOCPestgresIO00OO0O0O0ODOOO0OOODOOOOODOODOOOOODOO:

LIST_FIELD_NAME = 'xxxx'

class ESRIValueConverter(QgsVectorFileWriter.FieldValueConverter):

def __init__(self, layer, list_field):
(@CoDo0D0D0o0oo)
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(ooooooooo)

QgsVectorFilelWriter.FieldValueConverter.__init__(self)
self.layer = layer
self.list_field_idx = self.layer.fields().indexFromName(list_field)

def convert(self, fieldIdxInLayer, value):
if fieldIdxInLayer == self.list_field_idx:
return QgsListFieldFormatter() .representValue(layer=vlayer,
fieldIndex=self.list_field_idx,
config={},
cache=None,
value=value)
else:
return value

def fieldDefinition(self, field):
idx = self.layer.fields().indexFromName(field.name())
if idx == self.list_field_idx:
return QgsField(LIST_FIELD_NAME, QVariant.String)
else:
return self.layer.fields() [idx]

converter = ESRIValueConverter(vlayer, LIST_FIELD_NAME)
opts = QgsVectorFileWriter.SaveVectorOptions()
opts.fieldValueConverter = converter

JdodobooooOo cRSOOOOODOOO0ODODOO --QgsCoordinateReferenceSystem 0O 00000
00000 40000000000000000O000O0O0O0CRSOOOOOOOO

O00000000000000 supportedFiltersAndFormatsOO UOOOOOOOO0O oGROOOOO
O000000000boO0oo00n0 _--"Code"OOOOOOOOOOODOOOOOOOOOOO

gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
gbooooboobooobooooobooooobooooboooobooooboo.booooaoon
obooobooboooboobooOob0boOoooOob;b00 QgsVectorFileliriterOOOOOO0O0OOOOOO
opoooo

6.72 0OOOOO

-

from ggis.PyQt.QtCore import QVariant

# define fields for feature attributes. A QgsFields object is needed
fields = QgsFields()

fields.append(QgsField("first", QVariant.Int))
fields.append(QgsField("second", QVariant.String))

(booooooo)
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(oooooooog)

""" create an instance of vector file writer, which will create the vector file.
Arguments:
1. path to new file (will fail if exists already)
2. field map
3. geometry type - from WKBTYPE enum
4. layer's spatial reference (instance of

QgsCoordinateReferenceSystem)
5. coordinate transform context

6. save options (driver name for the output file, encoding etc.)

i

crs = QgsProject.instance().crs()

transform_context = QgsProject.instance() .transformContext()
save_options = QgsVectorFileWriter.SaveVectorOptions()
save_options.driverName = "ESRI Shapefile"
save_options.fileEncoding = "UTF-8"

writer = QgsVectorFileWriter.create(
"testdata/my_new_shapefile.shp",
fields,
QgsWkbTypes.Point,
crs,
transform_context,
save_options

if writer.hasError() !'= QgsVectorFileWriter.NoError:

print ("Error when creating shapefile: ", writer.errorMessage())

# add a feature
fet = QgsFeature()

fet.setGeometry(QgsGeometry. fromPointXY(QgsPointXY(10,10)))
fet.setAttributes([1, "text"])
writer.addFeature(fet)

# delete the writer to flush features to disk
del writer
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6.7.3 QgsVectorLayer 1 0 0000000000 ODOOO

QgsVectorLayer UO OO O0OO0OO0OO0D0OOO0O0OOOO0OOOOOOCODOODOODOOOOOOOOOOOOO
gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbobooobooboooooboboooboobooooboboooooboooooan

gbob00o0oDo0bO0oooobOob0O0o0Dg stringdintOdouble 000000 O0ODO

goooobobobooooooooooobobobooo0ooboboobo0o0oOo0000 createSpatialIndex()
gboooobobooooobooooboobooooboboooooboooobooboooooon
ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
gobgooobooboooboobooboobooobobooobo

00000000 QgsVectorLayer DODOOO0OO0O0O000O0O0O0O0O0O0O0O0O0 "memory"OOODOOO
obooooog

0000000000000 oDO00oDo0ooDOoO0oDD vRIODODOOO0OO0ODO0OO0ODOO0O "Point"O
"LineString"[ "Polygon"[ "MultiPoint"[] "MultiLineString" [0 "MultiPolygon"[ ""None" [0 O O
opooooao

vrRiODO0O00O0O0O0O0OO0OOOO0OO0DOODOOOOOOouvRIOObOOoODO0ODOOo0bOo0bOonDoOn
gbooooboooboooo

crs=definition
O00000D00000000000 QgsCoordinateReferenceSystem.createFromString() OO0
doooooooooooooooooooa

index=yes
Joo0d0o0oo0oooDooooooooooooaon

field=name:type(length,precision)
000000000000 000D000000000000000Od (integer, double, string)d 0 0 O
0000o00o00o0oo00oDooo0oooooooooooooog

gboooobobooooobobooobobon urRLOO:

L”Point?crs:epsg :4326&field=id:integer&field=name:string(20)&index=yes"

oboooobobobooooboooobobooobooboooooboobooon

e

from ggis.PyQt.QtCore import QVariant

# create layer
vl = QgsVectorLayer("Point", "temporary_points", "memory")
pr = vl.dataProvider()

# add fields

pr.addAttributes([QgsField('"name", QVariant.String),
QgsField("age", QVariant.Int),
QgsField("size", QVariant.Double)])

(Cooooooo)
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(ooooooooo)

vl.updateFields() # tell the vector layer to fetch changes from the provider

# add a feature

fet = QgsFeature()
fet.setGeometry(QgsGeometry. fromPointXY (QgsPointXY(10,10)))
fet.setAttributes(["Johny", 2, 0.3])

pr.addFeatures([fet])

# update layer's extent when new features have been added
# because change of extent in provider is not propagated to the layer

vl .updateExtents()

N\

gboooobooooboobooooobooog

-

# show some stats

print("fields:", len(pr.fields()))

print("features:", pr.featureCount())

e = vl.extent()

print("extent:", e.xMinimum(), e.yMinimum(), e.xMaximum(), e.yMaximum())

# iterate over features
features = vl.getFeatures()
for fet in features:
print("F:", fet.id(), fet.attributes(), fet.geometry().asPoint())

fields: 3

features: 1

extent: 10.0 10.0 10.0 10.0

F: 1 ["Johny', 2, 0.3] <QgsPointXY: POINT(10 10)>

L

68 I 0DOODOODOO(MODONn)

gboboooooooooboobobobooooooobooboboboobooooobobooboo
gbgbogbobodgbobogbuoboobobooboboooaoboboboobaobaooa

gobooboboobooboooboon

gboooobooobooooobooooboboobooboooboon:

{renderer = layer.renderer()

gogbobobobboobooboobooboon:

tprint(”Type:", renderer. type())
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[Type : singleSymbol

QGIsOOooobobooOooooooobOoooooboooOooooOoboOoobooOooDOooD:

oon ooo oo

singleSym- QgsSingleSymbolRen 000000000000 DOOOOOOOOOOOOOOODOO
bol

catego- QgsCategorizedSymb 00O OO0O0OOOO0OOOOOODOOOOOOOOOOOOOO
rizedSym-

bol

graduat- QgsGraduatedSymbol O OO OOOOOOOOOOOOOOOOOOOOOOOOONO
edSymbol 00000oo0o0ooooOooooooon

gobgooobobooboobooboobobbobooboobooboobooobobobooboo
Ub00000000D00 QgsRendererRegistry OO OO0O0OOO0ODOOOOOO0OOOOODOOO
gboooooon:

-

print(QgsApplication.rendererRegistry() .renderersList())

['nullSymbol', 'singleSymbol', 'categorizedSymbol', 'graduatedSymbol', 'RuleRenderer',
'pointDisplacement’', 'pointCluster', 'mergedFeatureRenderer',

- "'invertedPolygonRenderer', 'heatmapRenderer', '25dRenderer', 'embeddedSymbol']

gbooogoobooooooboooobooboobo ---00bobobooboobooog:

‘ renderer . dump ()

[SINGLE: MARKER SYMBOL (1 layers) color 190,207,80,255

681 0 0000OOOOOOO

uboobooooooooooogn symbolOODOODOOOOOO setSymbolQ O OOOOOOOOO
oboc+~+ooooOobooooobooboobooboooobooboooooobond

0000000000000 00000000 setSymbolO OO0 O0O0O0OO0OOOOO0OOODOODOODOO
0000000000000 000b000b000O0000b000 00b00oo0ob0O0oob0OoOooOooOoooa
QgsMarkerSymbol, QgsLineSymbol, QgsFillSymbol OO createSimpleQ OO O OOOOOOOOOOO
oooooo

createSimpleQ OO O0OO0O00O0DOO0O0O0OOOOO0OOODOOOOOOODOAO

U0000000000000 setSymbol (O O QgsMarkerSymbol DO OOOOOOO0O0OO0 OOODO O
gobobobobobobooboobooboob:
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symbol = QgsMarkerSymbol.createSimple({'name': 'square', 'color': 'red'})
layer.renderer() .setSymbol (symbol)

# show the change

layer.triggerRepaint()

name 0000000000000 O0ODOO0OOODOODOOOOODOODOOOOO
* circle
* square
* Cross
e rectangle
e diamond
* pentagon
e triangle
* equilateral_triangle
e star
e regular_star
* arrow
e filled_arrowhead
* X

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gboboooooboooogooo

~

print (layer.renderer() .symbol () .symbolLayers() [0].properties())

{'angle': '0', 'cap_style': 'square', 'color': '255,0,0,255', 'horizontal_anchor_point
~': '"l', 'joinstyle': 'bevel', 'name': 'square', 'offset': '0,0', 'offset_map_unit_
-scale': '3x:0,0,0,0,0,0', 'offset_unit': 'MM', 'outline_color': '35,35,35,255",
—'outline_style': 'solid', 'outline_width': '®', 'outline_width_map_unit_scale':
~'3x:0,0,0,0,0,0', 'outline_width_unit': 'MM', 'scale_method': 'diameter', 'size': '2
"', 'size_map_unit_scale': '3x:0,0,0,0,0,0', 'size_unit': 'MM', 'vertical_anchor_

—point': '"1'}

gobooboboboobooboobooboob:

-

# You can alter a single property...
layer.renderer() .symbol () . symbolLayer(0) .setSize(3)

# ... but not all properties are accessible from methods,
# you can also replace the symbol completely:

props = layer.renderer() .symbol().symbolLayer(0) .properties()

(Cooooooo)
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(oooooooog)
props['color'] = 'yellow'
props['name'] = 'square'
layer.renderer() .setSymbol (QgsMarkerSymbol.createSimple(props))
# show the changes
layer.triggerRepaint ()

682 J000DOOOOOOODDOOO

ggbobobooooooooobooooubboo0ooooboobo0o0oooobbboOd: classAttribute()
000 setClassAttributeQ OO OOOOOOOO

gobobooobooboan

categorized_renderer = QgsCategorizedSymbolRenderer ()

# Add a few categories

catl = QgsRendererCategory('l', QgsMarkerSymbol(), 'category 1')
cat2 = QgsRendererCategory('2', QgsMarkerSymbol(), 'category 2')
categorized_renderer.addCategory(catl)
categorized_renderer.addCategory(cat2)

for cat in categorized_renderer.categories():
print("{}: o ".format(cat.value(), cat.label(), cat.symbol()))

1: category 1 :: <qgis._core.QgsMarkerSymbol object at 0x7f378ffcd9d8>
2: category 2 :: <qgis._core.QgsMarkerSymbol object at 0x7£378ffcd9d8>

Ub00valueQOO0OO0OOO0OO0O0OD0OO0O0ODOOOCO labelOUOOOODOOOOODOOOOODOOOO
symbolOQ ODODOODOOODOOODO0ODOODODOODOO

gooooooooboooooooooooooooooooooooooooooOoooan:
sourceColorRamp() O sourceSymbol() DO 0O OO OO0

683 0 000D0ODOOOOODO

gbooooboboooooboooobooboooobOobooooobooooboboooooboon
obobooobooooobooboooobooboooboobooooobOoboooooboooo

gobgoobobooboobooboobobboobooo

graduated_renderer = QgsGraduatedSymbolRenderer ()

# Add a few categories

graduated_renderer.addClassRange (QgsRendererRange(QgsClassificationRange('class 0-100

"', 0, 100), QgsMarkerSymbol()))

graduated_renderer.addClassRange (QgsRendererRange (QgsClassificationRange('class 101-
(oooooog)
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(ooooooooo)

200", 101, 200), QgsMarkerSymbol()))

for ran in graduated_renderer.ranges():
print("{} - : ". format(
ran.lowerValue(),
ran.upperValue(),
ran.label (),
ran.symbol ()
)

0.0 - 100.0: class 0-100 <qgis._core.QgsMarkerSymbol object at 0x7f8bad281b88>
101.0 - 200.0: class 101-200 <qgis._core.QgsMarkerSymbol object at 0x7f8bad281b88>

L

0000 classAttribute QU O OOOOOOOOOOOMM sourceSymbol (OO sourceColorRamp() O
000000000000 000000 mede) OO0 00O0OODOOO0OOOOOOOOOOOOOOOOO
000000ooooooooag

booooboboooooboooobooboooobOobooooobooooboboooboooboon
obo(@ooooooboooobooboooobobooooobooon)

from ggis.PyQt import QtGui

QgsVectorLayer("testdata/airports.shp", "airports", "ogr")
'"ELEV'

myVectorLayer

myTargetField

myRangeList = []

myOpacity = 1

# Make our first symbol and range...

myMin = 0.0

myMax = 50.0

myLabel = 'Group 1'

myColour = QtGui.QColor('#ffee®0')

mySymboll = QgsSymbol.defaultSymbol (myVectorLayer.geometryType())

mySymboll.setColor(myColour)

mySymboll.setOpacity(myOpacity)

myRangel = QgsRendererRange(myMin, myMax, mySymboll, myLabel)

myRangeList.append(myRangel)

#now make another symbol and range...

myMin = 50.1

myMax = 100

myLabel = 'Group 2'

myColour = QtGui.QColor('#00eeff')

mySymbol2 = QgsSymbol.defaultSymbol (
myVectorLayer.geometryType())

mySymbol2.setColor (myColour)

mySymbol2.setOpacity(myOpacity)
(ooooooog)
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(oooooooog)
myRange2 = QgsRendererRange (myMin, myMax, mySymbol2, myLabel)
myRangeList.append(myRange2)
myRenderer = QgsGraduatedSymbolRenderer('', myRangelist)
myClassificationMethod = QgsApplication.classificationMethodRegistry() .method(
—"EqualInterval")
myRenderer.setClassificationMethod(myClassificationMethod)
myRenderer.setClassAttribute(myTargetField)

myVectorLayer.setRenderer (myRenderer)

684 D0OOOOOO

O0O0o00O0pDOobOOoOOoboggssymbol OODOOOODOOOOOO30D00O00O0ODO0ODOOOO:
e QgsMarkerSymbol ---O00O00OOOO0O
* QgsLineSymbol ---0O OO OO0O
* QgsFillSymbol -0 00 0OODO0O

=0OOOOOooOOoo 100000000000 *#0 QgsSymbolLayer U0 DOOOOOO0OO0O0O0O0OOO
gobooboboooboobooboobobbobooboobooboobooobooobbooboo
gbooooboooboooo

oboooobooboOOoobooooboobooooooobooboobooooboOobn: tyyeOQODOOO
gbooogoooooooboobooooboboooobooboooboooobobbooobooDboOoo
UgbdumpOQ ODO000O0DO0O0O0O0O0ODOOOOOOCOOOOOOOODOOO:

marker_symbol = QgsMarkerSymbol ()

for i in range(marker_symbol.symbolLayerCount()):
lyr = marker_symbol.symbolLayer(i)
print("{}: ".format(i, lyr.layerType()))

L

0: SimpleMarker

goo0boobogoibdD colorQOUDO0OO0O0DODODOODOO setColorOQUDOODODOOOO
Ubo00b00000 sizeQO 0O angleQ O O0OOO0O0OO0OOOOOODOOODOODOOODOOOOODOOO
oboooobDwidtchQOOOOOOOODOOOOODOO

gobobobooboobooboobooboob oooboobd
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oobooboooonogd

00000o0o0oboobobobDDbDDOD QgsSymbolLayer DO O0O0OO0O00OO0O0O000O0DOODDOO OO0OOO
gobooooooboooobboooobboooboboooooobooboboooobboooobboooooboo
jooooooooooobobobbboboboooooooooooooooooobonbonlayerTypeQ ODOO
ooboobooooo0ooobobooOoOo0o0ooboboo0oooobobOOob0o0g0n SimpleMarker, SimpleLine,
SimpleFill OO 0OOD0OO0OOODOOOOODOO

gobooooobooooooboooooboooooobobooooooboooooobooooboooon:

from ggis.core import QgsSymbolLayerRegistry

myRegistry = QgsApplication.symbolLayerRegistry()

myMetadata = myRegistry.symbolLayerMetadata("SimpleFill")

for item in myRegistry.symbolLayersForType (QgsSymbol.Marker) :
print (item)

AnimatedMarker
EllipseMarker
FilledMarker
FontMarker
GeometryGenerator
MaskMarker
RasterMarker
SimpleMarker
SvgMarker
VectorField

QgsSymbolLayerRegistry 0 OO OO0 0OO00O0OOOOOOOOOODOOOOOOOOOOOOOOO
ooooo

Ubo0oouobo0ooobobooOobO0boODn propertiesO O000O0O0O0OOODOOOOOOOO
oboooboo-00oboobooboboobobooboobooboobooOoobooboobooboOoobooooOon
Uboo0oooo0o0ooDob0bOob0boO0n0On colorQ,size(,angle) OO0 widthQ ODODOO
gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
gbooooog

ooboobooboobooboooogon

ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa

gobgooobobooboobooboobobbobooboobooboobooobobobooboo
goooo:

from ggis.core import QgsMarkerSymbolLayer
from ggis.PyQt.QtGui import QColor

class FooSymbolLayer(QgsMarkerSymbolLayer) :
(@ooooooon)

58 060 000000000



https://qgis.org/pyqgis/3.34/core/QgsSymbolLayer.html#qgis.core.QgsSymbolLayer
https://qgis.org/pyqgis/3.34/core/QgsSymbolLayer.html#qgis.core.QgsSymbolLayer.layerType
https://qgis.org/pyqgis/3.34/core/QgsSymbolLayerRegistry.html#qgis.core.QgsSymbolLayerRegistry
https://qgis.org/pyqgis/3.34/core/QgsSymbolLayer.html#qgis.core.QgsSymbolLayer.properties
https://qgis.org/pyqgis/3.34/core/QgsSymbol.html#qgis.core.QgsSymbol.color
https://qgis.org/pyqgis/3.34/core/QgsMarkerSymbol.html#qgis.core.QgsMarkerSymbol.size
https://qgis.org/pyqgis/3.34/core/QgsMarkerSymbol.html#qgis.core.QgsMarkerSymbol.angle
https://qgis.org/pyqgis/3.34/core/QgsLineSymbol.html#qgis.core.QgsLineSymbol.width

20

21

22

23

24

25

26

27

28

29

30

31

PyQGIS 3.34 developer cookbook

(ooooooooo)

def __init__(self, radius=4.0):
QgsMarkerSymbolLayer.__init__(self)
self.radius = radius
self.color = QColor(255,0,0)

def layerType(self):
return "FooMarker"

def properties(self):
return { "radius" : str(self.radius) }

def startRender(self, context):
pass

def stopRender(self, context):
pass

def renderPoint(self, point, context):
# Rendering depends on whether the symbol is selected (QGIS >= 1.5)
color = context.selectionColor() if context.selected() else self.color
p = context.renderContext().painter()
p.setPen(color)
p.drawEllipse(point, self.radius, self.radius)

def clone(self):
return FooSymbolLayer(self.radius)

layerTypeQ OO0 OO0OO0OO0ODOOO0OO0ODOOO0OODOOODOOOOOOODOOOOODOOOOODOOOO
gobooboobodbOOpropertiesQ DOO0O0O0O0O0OO0O0O0O0O0O0O0D0DOOO0DOO0OCclone O
gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
Ubo0O00bO00: startRender O OO0O00O00O0O0O0O0O0O0O0ODOODO stopRender) OOOOOO
U0000D0D0renderPointQ UO0O0O0O0O0O0OO0O0DOOODOOOODOOODOOODOOODOOODOOO
gooooood

ubobOooOobOobOoooboon0oob0o0oob0o00o00000: renderPolyline( O OOOOOO
0000000 renderPolygon() OO0 OO0D0OO0O0O0OOO0OOOODOOOOOOODOOOOO200000
gbooooobooboooooboooobobooooboooboooon

gbbooobooobooobooboobooboobooobooooOooboooobooboooboooboog euIoan
obooooobooobobob:obobobobobobobobobobobobobobobobon
gbooooboobooboooboog:

from ggis.gui import QgsSymbolLayerWidget

class FooSymbolLayerWidget (QgsSymbolLayerWidget):
@oooooon)
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https://qgis.org/pyqgis/3.34/core/QgsSymbolLayer.html#qgis.core.QgsSymbolLayer.clone
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(O0O0DoOooooo)
def __init__(self, parent=None):
QgsSymbolLayerWidget.__init__(self, parent)

self.layer = None

# setup a simple UI

self.label = QLabel("Radius:")

self.spinRadius = QDoubleSpinBox()

self.hbox = QHBoxLayout()

self.hbox.addWidget(self.label)

self.hbox.addWidget(self.spinRadius)

self.setLayout(self.hbox)

self.connect(self.spinRadius, SIGNAL("valueChanged(double)"), \
self.radiusChanged)

def setSymbolLayer(self, layer):
if layer.layerType() != "FooMarker":
return
self.layer = layer
self.spinRadius.setValue(layer.radius)

def symbolLayer(self):
return self.layer

def radiusChanged(self, value):
self.layer.radius = value
self.emit(SIGNAL ("changed()"))

oboooooboobooooobooooboobooooboobooooobobooobooboooooon
gobooboboooboobooboobobbobbooboobooboobooobobboboo
ubbooboooobooboobobOo0obon setSymbolLayerO OO0OO0OOOOOOOOO0OOOO
booooboobooooobooooboobooooboboooooboooobooboooboooboon
gbouvlobobooobooboboO0OOsymbollayer DO ODODOOO0OOODOODOOOOODOODOO
gobobobobooboobooboobobobobbooboon

Ubbooboo0ob0oo0ooboobo changedO ODOOO0OOO0OO0OOO0ODOOODOOOOOOOOOOOO
obooooooboooooooboo

ooobooobobOoobooboooboboooooo:-QGISOoboobooobooobOoobooooo
gbooooboboooooboooobobooooboboooooboooobobooobooobon
oboboooobooobooooooobbooooOooooobbooooOoo:-obboobooOoooooboon
gbooboooooboooobogoboboooooboeuIoogbooooboboooooboon

gbooooboooboobobooooboooooaon

| [from ggis.core import QgsSymbol, QgsSymbolLayerAbstractMetadata,.

(Cooooooo)
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(ooooooooo)

—,QgsSymbolLayerRegistry
class FooSymbolLayerMetadata(QgsSymbolLayerAbstractMetadata):

def __init__(self):
super() .__init__ ("FooMarker", "My new Foo marker", QgsSymbol.Marker)

def createSymbolLayer(self, props):
radius = float(props["radius"]) if "radius" in props else 4.0

return FooSymbolLayer(radius)

fslmetadata = FooSymbolLayerMetadata()

L

QgsApplication.symbolLayerRegistry() .addSymbolLayerType(fslmetadata)

0o00o00oo0ooDOooOOoooo0ooDOooOOobooooDooooOobOO0oo0oo0DooDoobOooOOoooooDOooa

O marker/line/fill0 0 0000000000 createSymbolLayer) DD OO0 props DOODODODODOOO
00000000000 000DO0b00000oD0o0oOooO00ooOoooDobOoooDooDooOooDag
0000000 createSymbolLayerWidgetQ OO OOOOOOOO

gobooboboboobooboobooboobon ---gbboboob

685 000000 OO0O0OODO

uboooobooboooooboooobooboooobOooooooboooobooboooooon
ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
gbooooo.gbgobgobdoooooobobobobobobobobobobooooobobobo

gboooobooon

ggbogboboboaoboobuoobuoobobbobboobooboobooboooboobbaoboa
googno

import random
from ggis.core import QgsWkbTypes, QgsSymbol, QgsFeatureRenderer

class RandomRenderer (QgsFeatureRenderer):
def __init__(self, syms=None):
super().__init__ ("RandomRenderer'")
self.syms = syms if syms else [
QgsSymbol . defaul tSymbol (QgsWkbTypes.geometryType (QgsWWkbTypes.Point)),
QgsSymbol . defaul tSymbol (QgsWkbTypes.geometryType (QgsWkbTypes.Point))

def symbolForFeature(self, feature, context):

(Cooooooo)
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(ooooooooo)

return random.choice(self.syms)

def startRender(self, context, fields):
super() .startRender(context, fields)
for s in self.syms:
s.startRender(context, fields)

def stopRender(self, context):
super () .stopRender (context)
for s in self.syms:
s.stopRender (context)

def usedAttributes(self, context):

return []

def clone(self):
return RandomRenderer (self.syms)

0000000 QgsFeatureRenderer U0 OO0 OD0OO0OO00D0OODOO0ODOOOO0O0DOODOODOODOO
ubooooboobOobooginsymbolForFeature) UOOOO0OOO0OOODOOO0OOODOOOOOOOO
000000000000 startRender() O stopRender() OO O OO0O0O0O00OOOOO0OO/MOOO
Ub0000000DOusedAttributesQ OO0OO0OO0OODOO0O0OO0ODOODOOOOODOOOOOODOO
gobooboobooboobodn cdeneQDO00D0OO0OO0DOODDOODOODOODLOODOODOO

gooboooooooOoooboooobooboooobDbO gunooooooooooooboooaon
QgsRendererWidget 0000000000000 DOOODOOOOOOODOOODOOOOOOODOOODO
goboobooboooboobooboobooo

from ggis.gui import QgsRendererWidget, QgsColorButton

class RandomRendererWidget(QgsRendererWidget) :
def __init__(self, layer, style, renderer):

super().__init__(layer, style)

if renderer is None or renderer.type() != "RandomRenderer":
self.r = RandomRenderer()
else:

self.r = renderer
# setup UI
self.btnl = QgsColorButton()
self.btnl.setColor(self.r.syms[0].color())
self.vbox = QVBoxLayout()
self.vbox.addWidget(self.btnl)
self.setLayout(self.vbox)

self.btnl.colorChanged.connect(self.setColorl)
(Oooooooo)
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https://qgis.org/pyqgis/3.34/core/QgsFeatureRenderer.html#qgis.core.QgsFeatureRenderer
https://qgis.org/pyqgis/3.34/core/QgsFeatureRenderer.html#qgis.core.QgsFeatureRenderer.symbolForFeature
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https://qgis.org/pyqgis/3.34/core/QgsFeatureRenderer.html#qgis.core.QgsFeatureRenderer.usedAttributes
https://qgis.org/pyqgis/3.34/core/QgsFeatureRenderer.html#qgis.core.QgsFeatureRenderer.clone
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(ooooooooo)

def setColorl(self):
color = self.btnl.color()
if not color.isValid(): return
self.r.syms[0].setColor(color)

def renderer(self):
return self.r

0000000000000 00O00 (QgsVectorLayer <qgis.core.QgsVectorLayer> )0 OO
0000 (QgsStyle <qgis.core.QgsStyle> ) DO OO 0O0O0O0O0O0OOOOOOOOOOOOOOOO
00000000000 00oo00DOo0Db0o0bOOo0oo00ooooo0ooOo0oDOOooDoOOooDoOoooa
0000000000000 OO00b0O00bO0D0bO0O0O00Oo0o0OO00DbOO0o0DbOOo0ooOOoooOooDoa
0o0oDo0ooOooOo0oOO0o0oOO0o0bOOo0bOOoDbOOoDoo0doooooobOOo0obOoooooooooa
000000000000D0 renderer Q00000000 O0DOODOODOODOOOODODOODO ---00
00000000 ooooooooooooDo

dooo0ooOoOOo0O000o00o0oooObOO0o0o0ooooooOooOoOo00o0oo0oOoOoOoooooooooog
00000000000000000000000000000D0O0D00D00000000000O0O0O0d
000 RandomRenderer 0000 O O00O0OOO

from qgis.core import (
QgsRendererAbstractMetadata,
QgsRendererRegistry,
QgsApplication

class RandomRendererMetadata(QgsRendererAbstractMetadata):

def __init__(self):
super().__init__("RandomRenderer", "Random renderer")

def createRenderer(self, element):

return RandomRenderer ()

def createRendererWidget(self, layer, style, renderer):
return RandomRendererWidget(layer, style, renderer)

rrmetadata = RandomRendererMetadata()

.

QgsApplication.rendererRegistry() .addRenderer (rrmetadata)

L

gooboooboooboobboobooobOoooDbooobooUbOobDboobbOooooooo
000000000000 00000O000D000000-createRenderer() OO0 OO QDomElement
0o0o0o0oooDOoOoOobpoMO0D0O0O0OD0O0O0OOO0O0O0ODODODODDOD0O0OO0OO0O0OoDODODoODDODOoOoOoOoOo
createRendererfidget) D0 O00O0OD0O0O0OO0OO0OOOO0OODOOODOOOOODOO GUIODOOO
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gbooooboooobOoboooobobONeneOOOOOOoOOOOO

0000000000000 0000O00QgsRendererAbstractMetadata0 00000000 30000
0000000000000 --- RandomRendererMetadata __init__Q O 000000000 OOO0OO
O00O00o0oooooooa

QgsRendererAbstractMetadata.__init__(self,
"RandomRenderer",
"Random renderer",

QIcon(QPixmap("RandomRendererIcon.png”, "png")))

ob00o00ooOo0obO0o0obog setIconO OO0O0OO0OO0OO0OOOOOOODOOODOODOOOOOODOOO
oboooooooooboooooooodQtresourcedPyQt5 0 PythonOO qre 00O OOOOOOOOO
gboooobooooboooooon

69 000OOO0ODOODOO

TODO:
e JO00OO0ODOODOO
« JODOODODOO (QgsStyle)
e JOOOOOODOO (QgsColorRamp)

 J0O00D00O0ODO0ODOODbODODDODbOODLOODO
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https://qgis.org/pyqgis/3.34/core/QgsRendererAbstractMetadata.html#qgis.core.QgsRendererAbstractMetadata
https://qgis.org/pyqgis/3.34/core/QgsRendererAbstractMetadata.html#qgis.core.QgsRendererAbstractMetadata.setIcon
https://doc.qt.io/qt-5/resources.html
https://qgis.org/pyqgis/3.34/core/QgsStyle.html#qgis.core.QgsStyle
https://qgis.org/pyqgis/3.34/core/QgsColorRamp.html#qgis.core.QgsColorRamp

65

070 00000000

O00: pyqegis0O0O0DOO0OOODOOOOOOOOOOOODOOOODODOOODOODOOOODOn
oo:

from gqgis.core import (
QgsGeometry,
QgsGeometryCollection,
QgsPoint,
QgsPointXY,
QgsWkbTypes,
QgsProject,
QgsFeatureRequest,
QgsVectorLayer,
QgsDistanceArea,
QgsUnitTypes,
QgsCoordinateTransform,
QgsCoordinateReferenceSystem

goooooooooooo0ooooobOOo0oooooobobo0ooooDoo0ooDoOoboOoooaGIsSoOd
U000 QgsGeometry 0O DO OO0O00OO0OO0O0OOO

ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
goboobooboooboobooobobobooboobooboob 1obooboobooboboo
gbooooboboooooboooobobooooboboooooboooobooboooboooboon
obobooooobooooobooooon

obooooooooboooogoobooo(@EerRS) boooobooooooooooooboooobooo
oo0DOo0o0oooooOoOobocRSOOOoOooDooOoOoOooOooDO

O0000000b0b0b0obOobouoboOooOoOnOiboce Simple Feature Access Standards O 0O 0O 0O O
gooopooogoo


https://qgis.org/pyqgis/3.34/core/QgsGeometry.html#qgis.core.QgsGeometry
https://www.ogc.org/standards/sfa
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71 0000000O0O

PyQGISOODOOOOODOOOOODOOOODOOOODOOOODOOOODDOO:

s OO0OO

gPnt = QgsGeometry.fromPointXY(QgsPointXY(1,1))

print(gPnt)

glLine = QgsGeometry.fromPolyline([QgsPoint(1l, 1), QgsPoint(2, 2)])

print(gLine)

gPolygon = QgsGeometry.fromPolygonXY([[QgsPointXY(1, 1),
QgsPointXY(2, 2), QgsPointXY(2, 1)11)

print (gPolygon)

OO0 QosPoint UOODODOO QgsPointXYy DO UODODODOO0O0OO0OOOO0DOOO0O0DODOOOODOO
00 QgspPointO0 MO ZOOOOOOOODOOOOOOODOO

00000 (Linestring) DO O00O0O000OO0OO0OCOOODOOO

gooooooobooobobbooboobooobooooooooooooooooboobobooboogo
gbooboobooobooooobooooboooboooooooboooobooooboobooooboooooaoon
gbooooQaGIsoooobooboooobooooboooooooboooooooobooooaon
oboooooog

gbooobooobooooobooobooobooobo:-00obo0obOo0obooboobooboooooon
gboobooboooobooboobooboooobooboooobobooooboon

e well-known O 0 00 OWKTO OO

geom = QgsGeometry.fromwkt("POINT(3 4)")
print (geom)

e well-known 0 0 00 0O WKBO OO

g = QgsGeometry()
wkb = bytes.fromhex("010100000000000000000045400000000000001440")
g . fromWkb (wkb)

# print WKT representation of the geometry
print(g.asWkt())

66
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https://qgis.org/pyqgis/3.34/core/QgsPoint.html#qgis.core.QgsPoint
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72 0000000000

00000000000000000000000 wkbType) 000000000 CO OO0 QgsikbTypes.
Type 000O0000O00O00DO

~

print (gPnt.wkbType())

# output: 'WkbType.Point'
print(gLine.wkbType())

# output: 'WkbType.LineString'
print (gPolygon.wkbType())

# output: 'WkbType.Polygon'

C

As an alternative, one can use the type () method which returns a value from the QgsWkbTypes.GeometryType

enumeration.

print(gLine.type())
# output: 'GeometryType.Line'

displayStringO) OO0 000O0D00O0O0O0ODOOOO0O0OCODOOOOOOODOOOOOOODOOO

print (QgsWkbTypes.displayString(gPnt.wkbType()))

# output: 'Point'

print (QgsWkbTypes.displayString(gLine.wkbType()))

# output: 'LineString'

print (QgsWkbTypes.displayString(gPolygon.wkbType()))

# output: 'Polygon’

oboboobobooboobooobooooo0ooo0o0ooobo0obooobO isMultipartQ OO0OOOOO
uoo

obooooboobooooobooooboobooooboboooooboooobooboooooon
gboboooboooboobobooooboon:

print(gPnt.asPoint())

# output: <QgsPointXY: POINT(1 1)>

print(gLine.asPolyline())

# output: [<QgsPointXY: POINT(1 1)>, <QgsPointXY: POINT(2 2)>]
print(gPolygon.asPolygon())

# output: [[<QgsPointXY: POINT(1 1)>, <QgsPointXY: POINT(2 2)>, <QgsPointXY: POINT(2.
—1)>, <QgsPointXY: POINT(1 1)>]]

N\

ub: 000 xy)dbooooooooobg gspoint 000000000000 xOOyOODOOO
oboooooboooooog

0000000000000 O0b0O000O0O0O0O0oo00o00b0O0bO0obOg asMultiPoint(Q),
asMultiPolyline() O OO asMultiPolygon() [
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https://qgis.org/pyqgis/3.34/core/QgsGeometry.html#qgis.core.QgsGeometry.asMultiPoint
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goboooboobooooboooooooboboooobooooobooooboboooboOoooooOoboooobooon

e

geom = QgsGeometry.fromWkt( 'MultiPoint( ® 0, 1 1, 2 2)"' )
for part in geom.parts():
print(part.asWWkt())

Point (0 0)
Point (1 1)
Point (2 2)

geom = QgsGeometry.fromWkt( 'LineString( © 0, 10 10 )" )
for part in geom.parts():
print(part.asWWkt())

LineString (0 0, 10 10)

L

gc = QgsGeometryCollection()
gc. fromikt ('GeometryCollection( Point(l 2), Point(11l 12), LineString(33 34, 44 45))')
print(gc[1].asWkt())

Point (11 12)

000 QgsGeometry.partsOQ OO0 OOO0O0O0O00OO0O0OODOO0O0OOOOOOOOOOOOOOO

geom = QgsGeometry.fromWkt( 'MultiPoint( ® 0, 1 1, 2 2)" )
for part in geom.parts():
part.transform(QgsCoordinateTransform(
QgsCoordinateReferenceSystem("EPSG:4326"),
QgsCoordinateReferenceSystem("EPSG:3111"),
QgsProject.instance())

print(geom.asWkt())

MultiPoint ((-10334728.12541878595948219 -5360106.25905461423099041), (-10462135.
—16126426123082638 -5217485.4735023295506835), (-10589399.84444035589694977 -5072021.
—45942386891692877))

N\
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73 00000000000

QGISODOOO0DO0DDOODO contains(), intersects(),..)00000 (combine(), difference(),...)
Jod0b0O0o0ooOobobOO0oO0O0 GEoSOOO00O0ODODO0O0O0OO O0bOOoboOOoboOOoOoOoooooog
doo0o0oooOoOo0Oo0o00o0o0ooooOobObO0o00o0ooooooOo0o0o0oOoooooDooOooa

gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
gbboobooobooobooboooooobooboooooooGISOU000O000 countriesOO0OO
oboooooboobooobOoboooobooooooon

gooobDDbDDbD DODO DO qgsVectorLayer 0000000 OO0ODDOOOOOOOODODDOOOO
ooo

-

# let's access the 'countries' layer

layer = QgsProject.instance() .mapLayersByName('countries"')[0]

# let's filter for countries that begin with Z, then get their features
query = '"name" LIKE \'Z%\''
features = layer.getFeatures(QgsFeatureRequest().setFilterExpression(query))

# now loop through the features, perform geometry computation and print the results
for f in features:

geom = f.geometry()

name = f.attribute('NAME')

print (name)

print('Area: ', geom.area())

print('Perimeter: ', geom.length())

Zambia

Area: 62.82279065343119
Perimeter: 50.65232014052552
Zimbabwe

Area: 33.41113559136517
Perimeter: 26.608288555013935

gboboboooooobooooooobooooboooboboooobooooooooboooooooooboooon
Ub0b00ob0o0o0o0obOoO0o0000D0 QgsGeometryJO OO area( U lengthQ O OOOOO0O0OODOO
gbobooocRSOO0O00O0O00O0ObOO0O0OO0O0O0DbO000O0O0000Db00DbOO0O0 QgshistanceArea
gobooobooboooboobooboobooboobooobooog:

Ub000000 000 O qgsVectorLayer UO0O0OO0O0O0 OO0OO0OO0OOOOO0ODOODOOODOOOO
ooo

d = QgsDistanceArea()
d.setEllipsoid('WGS84")

layer = QgsProject.instance() .mapLayersByName('countries"') [0]
(COooooooo)
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https://qgis.org/pyqgis/3.34/core/QgsGeometry.html#qgis.core.QgsGeometry.intersects
https://qgis.org/pyqgis/3.34/core/QgsGeometry.html#qgis.core.QgsGeometry.combine
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L

PyQGIS 3.34 developer cookbook

(ooooooooo)

# let's filter for countries that begin with Z, then get their features
query = '"name" LIKE \'Z%\''

features = layer.getFeatures(QgsFeatureRequest().setFilterExpression(query))

for f in features:
geom = f.geometry()
name = f.attribute('NAME')

print (name)
print("Perimeter (m):", d.measurePerimeter(geom))
print("Area (m2):", d.measureArea(geom))

# let's calculate and print the area again, but this time in square kilometers
print("Area (km2):", d.convertAreaMeasurement(d.measureArea(geom), QgsUnitTypes.
—AreaSquareKilometers))

Zambia

Perimeter (m): 5539361.250294601
Area (m2): 751989035032.9031
Area (km2): 751989.0350329031
Zimbabwe

Perimeter (m): 2865021.3325076113
Area (m2): 389267821381.6008
Area (km2): 389267.8213816008

obo2000000000000000000

d = QgsDistanceArea()
d.setEllipsoid('WGS84")

# Let's create two points.

# Santa claus is a workaholic and needs a summer break,
# lets see how far is Tenerife from his home

santa = QgsPointXY(25.847899, 66.543456)

tenerife = QgsPointXY(-16.5735, 28.0443)

print("Distance in meters: ", d.measurelLine(santa, tenerife))

QGISUboobbooboooboboooboooboboooobo0oooboooboo0oooboooboo0oooboooDbo
gobgobooboobooboobooboobobboboooboobooboobooo

* QgsDistanceArea U O O : Distance matrix algorithm OO0 000000000

* Lines to polygons algorithm

70 O7000000000


https://qgis.org/pyqgis/3.34/core/QgsDistanceArea.html#qgis.core.QgsDistanceArea
https://github.com/qgis/QGIS/blob/release-3_34/python/plugins/processing/algs/qgis/PointDistance.py
https://github.com/qgis/QGIS/blob/release-3_34/python/plugins/processing/algs/qgis/LinesToPolygons.py
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O00: pyqegis0O0O0DOO0OOODOOOOOOOOOOOODOOOODODOOODOODOOOODOn
oo:

from ggis.core import (
QgsCoordinateReferenceSystem,
QgsCoordinateTransform,
QgsProject,
QgsPointXY,

81 00D00ODO

00000 (CRS)O QgsCoordinateReferenceSystem D0 00000 O0OOO0OOOOOOOODOOO
00000000 o00oooooooDooboooOoooooo

« CRSO IDOOOODOOOO

# EPSG 4326 is allocated for WGS84
crs = QgsCoordinateReferenceSystem("EPSG:4326")
print(crs.isValid())

True

QGISObOOIOODbOcCcRSOUbOOOODObDOoOobDOoD

— EPSG: <code> —-EPSGUUOO0OO0O0OOOODOOO0O ID - createFromOgcims() OO O OO
00

— POSTGIS: <srid>---PostGISO O O0OO0O0O0ODOO0O ID-createFromSrid ) O0O0O0O0O0O0O

— INTERNAL: <srsid>---QGISOOOOOOOOOOOOOO ID-createFromSrsId() OO0O
opooo

— PROJ: <proj>-createFromProj() 0000000

— WKT: <wkt>-:meth: createFromWkt() <qgis.core.QgsCoordinateReferenceSystem.createFromWkt>"[J
gooooo


https://qgis.org/pyqgis/3.34/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem
https://qgis.org/pyqgis/3.34/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.createFromOgcWmsCrs
https://qgis.org/pyqgis/3.34/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.createFromSrid
https://qgis.org/pyqgis/3.34/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.createFromSrsId
https://qgis.org/pyqgis/3.34/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.createFromProj
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gboooobobooooobooo wkTooooooooooo

* CRSO well-known 0 OO0 O0OWKTOOOOOO

i |wkt = '"GEOGCS["WGS84", DATUM["WGS84", SPHEROID["WGS84", 6378137.0, 298.
—257223563]7," \

2 '"PRIMEM["Greenwich", 0.0], UNIT["degree",0.017453292519943295]," \
3 'AXIS["Longitude",EAST], AXIS["Latitude",NORTH]]'

4+ |crs = QgsCoordinateReferenceSystem(wkt)

s |print(crs.isValid())

True

s J00CRSOOODDOcreate* 000000 0DOOOOO0ODOOOOODODOOOOODODOO
gbooooobd proj0000obOooooogon

crs = QgsCoordinateReferenceSystem()
crs.createFromProj("+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs")
print(crs.isValid(Q))

e

True

.

CRSOOOOODOOOO0O0ODOOOO0DOOOO0LOOO0O0O0OOO00bOO0O00DoO0O0O0DO0O00 isvalidO
UTrue0000000OO0O0O0O0OO

oobob0ooobobooobobooQaIStooonbonooboD srs.db 0000000 OOO0DOOOODOO
obooooobobOooboob0O0obOobobOo0ob00ob0ob0O0obb0obOob0O000O0 QgsApplication.
setPrefixPathQ D0 O0OO0O0OO00OO0O0O0ODODODOOODOODODOOOOOOOOOOOOOO
QGISPython DD OODDOOODOODDOUOODDOOOOODOOODOOOOODOOODOOOODOOOO
gboboooooboooooboboooooboon

gobgobobooboobooboo

crs = QgsCoordinateReferenceSystem("EPSG:4326")

print("QGIS CRS ID:", crs.srsid())

print("PostGIS SRID:", crs.postgisSrid())

print("Description:", crs.description())

print("Projection Acronym:", crs.projectionAcronym())

print("Ellipsoid Acronym:", crs.ellipsoidAcronym())

print("Proj String:", crs.toProj())

# check whether it's geographic or projected coordinate system

print("Is geographic:", crs.isGeographic())

# check type of map units in this CRS (values defined in QGis::units enum)

print("Map units:", crs.mapUnits())

L

ooo

72 08ooOooooono



https://qgis.org/pyqgis/3.34/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.isValid
https://qgis.org/pyqgis/3.34/core/QgsApplication.html#qgis.core.QgsApplication.setPrefixPath
https://qgis.org/pyqgis/3.34/core/QgsApplication.html#qgis.core.QgsApplication.setPrefixPath
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~

QGIS CRS ID: 3452

PostGIS SRID: 4326

Description: WGS 84

Projection Acronym: longlat

Ellipsoid Acronym: EPSG:7030

Proj String: +proj=longlat +datum=WGS84 +no_defs
Is geographic: True

Map units: DistanceUnit.Degrees

8.2 CRSO OO

QgsCoordinateTransformO0 000 0000000000000 DODOOO0OO0OOODOOOOOOOOO
000000000 000000D0DODOO CRSOO0O0ODO QgsCoordinateTransformO 0000000
00000D0O000o00Doo0oo0ooDoooDoO transformQ O 0000DOOOOOODOOOO
Joo000o0DodoodoUooOdDOo0ooOooOoooooOooDooon

crsSrc = QgsCoordinateReferenceSystem("EPSG:4326") # WGS 84

crsDest = QgsCoordinateReferenceSystem("EPSG:32633") # WGS 84 / UTM zone 33N
transformContext = QgsProject.instance() .transformContext()

xform = QgsCoordinateTransform(crsSrc, crsDest, transformContext)

# forward transformation: src -> dest
ptl = xform.transform(QgsPointXY(18,5))
print("Transformed point:", ptl)

# inverse transformation: dest -> src
pt2 = xform.transform(ptl, QgsCoordinateTransform.ReverseTransform)

print ("Transformed back:", pt2)

L

ooo

Transformed point: <QgsPointXY: POINT(832713.79873844375833869 553423.
—98688333143945783)>
Transformed back: <QgsPointXY: POINT(18 4.99999999999999911)>
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https://qgis.org/pyqgis/3.34/core/QgsCoordinateTransform.html#qgis.core.QgsCoordinateTransform
https://qgis.org/pyqgis/3.34/core/QgsCoordinateTransform.html#qgis.core.QgsCoordinateTransform
https://qgis.org/pyqgis/3.34/core/QgsCoordinateTransform.html#qgis.core.QgsCoordinateTransform.transform
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090 0Uo0ooooodonn

O00: pyqegis0O0O0DOO0OOODOOOOOOOOOOOODOOOODODOOODOODOOOODOn
oo:

from ggis.PyQt.QtGui import (
QColor,

from ggis.PyQt.QtCore import Qt, QRectF

from ggis.PyQt.QtWidgets import QMenu

from ggis.core import (
QgsVectorLayer,
QgsPoint,
QgsPointXY,
QgsProject,
QgsGeometry,
QgsMapRenderer]ob,
QgslikbTypes,

from gqgis.gui import (
QgsMapCanvas,
QgsVertexMarker,
QgsMapCanvasItem,
QgsMapMouseEvent,
QgsRubberBand,

oboooooobobooooQGIsuooooooooooboboooooooboooooooboo
gboooooobooboboboobobooboooboobooboboobooboooboboobOobooboon
oboooooooobooobooooboooobooooboooboooooboooobooobOOo ocoboooo obooo
goboooooobooobooobooo:.cobbobooboooobbooooboobbobooboobooDboOoon
gboooobooooboobooobool1obobooooobooooboobooooboobooobooobooon
gboooooboooooobooo

000000000 ggis.eui0 00000 QgsMapCanvas DO OO0O0O0O0O0O0DODOOODODOOOQt Graphics


https://qgis.org/pyqgis/3.34/gui
https://qgis.org/pyqgis/3.34/gui/QgsMapCanvas.html#qgis.gui.QgsMapCanvas
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vViewdODOOOOoOooOoooOooooobooboobooobooboobooooooooooooa
gboboooboooooooboooooooobooobobooobooobooobooooooobooboooDn
gboboooboooooboboooobooboooobooboooboQitubooobooboboooboboon
oboooooboooooooboooooo obooboooobooo

gobooooobobboooo/obobooboboboooooooboboboooooooboooooooooooooooo
oboboooboo0ooboo0obo0oobo0oboboo0ob0bo0o00bO0O00DbOD QgsMapRendererJob O
gboooomobooboboboboobooboboboobgsMapCanvas 00000 OO0O0O00O0O
gbbooboooboooobooboooboobooboooboooooboobobooooobooOoboooboon o
gboooooboooon

gobooboboooboobooboobobbobbooboobooboobooobobboboo
gbooooboboooooboooobobooobooboobooooobooooboboooboooboon
booooboobooooobooooboobooooboboooooboooobooboooboooboon
gbobogboboooboboboobobobobooboboobdobobn QgsMapCanvasItem O OO
00000000 QGraphicsItemO 0 00O 0O0OO0OD0O0ODOOOOODODOOOOODOO

gbooooboobooooobobooobooboooobooboooooboon:
e mapcanvas-- 00O
- JO0000O00DOO0OO0OO --000Db0O0O0ODLOODOO0ODOObOO0On

000000 --O000000O0O00O0O000O0

91 0000000 ODODOOO

gboooooobooooboooooooooobooboboooooboooobooobooobboooboooon
googon

canvas = QgsMapCanvas()

canvas.show()

ooboooooooooooboooobobooogobUoobooooboooobDoboobooDboOoo
gbobOoboooooobobobo.wiloboob QbooooooooooboobooboobOob qQuwidget
ob0ooobooboooooO0oobo0ooboOo.:0000000 QgsMapCanvas D OOOO0OOOO0OOOO
Oaqois.qui 0000000000 O0pyuic5 0 0000000000000 0OOO0ODOOOOODOOOO
gbooooboobooooobooooboboooobooboooooboooobOoboooboooboon
gbooooboboooooboooobooboooobOoboooooboooobooboooboooboon
oboooooo

gobgooobobooboobooboobobbobooboobooboobooobobobooboo
gbooboobooooboboooobobooobooboooooboon

canvas.setCanvasColor(Qt.white)
canvas.enableAntiAliasing(True)

odoooobobobooooooooetd PyQt.QtCore0 00 O00OOOOMOMOQt.whiteD OO O OO QColor
gbooooobo 10000
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https://doc.qt.io/qt-5/graphicsview.html
https://qgis.org/pyqgis/3.34/core/QgsMapRendererJob.html#qgis.core.QgsMapRendererJob
https://qgis.org/pyqgis/3.34/gui/QgsMapCanvas.html#qgis.gui.QgsMapCanvas
https://qgis.org/pyqgis/3.34/gui/QgsMapCanvasItem.html#qgis.gui.QgsMapCanvasItem
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gbobooboobooobobooobobooboooboooboobooboobooboobooooboOooboOobooOooon
gbooooboooboobooboooobobooooooboooooboooon

~

vlayer = QgsVectorLayer('testdata/airports.shp', "Airports layer", "ogr")
if not vlayer.isValid():
print("Layer failed to load!")

# add layer to the registry
QgsProject.instance() .addMapLayer(vlayer)

# set extent to the extent of our layer

canvas.setExtent(vlayer.extent())

# set the map canvas layer set

canvas.setlLayers([vlayer])

gbooooboboooooboboooboobooooboobooooobobooobooboon

92 0 00000OODOOODODO

gooooobobooooooobobobooooooDb0bobo0oooUubbObbooUooooooog
gooooobobooooooooobobooooooboobo0oooUobDbObOboooooooooo
000 200000: QgsRubberBand 0 D0 O0O0O0O0O0O0O0OO0O QgsVertexMarker OO0 O0OOOO0O
gooooobbooooooobbbbooooob bbb bbb obooboobog
ooo0o/o000oooboooo

gogboooboooooob:

r = QgsRubberBand(canvas, QgsWkbTypes.LineGeometry) # line
points = [QgsPoint(-100, 45), QgsPoint(10, 60), QgsPoint(120, 45)]
r.setToGeometry(QgsGeometry. fromPolyline(points), None)

gboooooooboo

r = QgsRubberBand(canvas, QgsWkbTypes.PolygonGeometry) # polygon
points = [[QgsPointXY(-100, 35), QgsPointXY(1®, 50), QgsPointXY(120, 35)]1]
r.setToGeometry(QgsGeometry. fromPolygonXY(points), None)

gboooobobooooobooooboboooobobooooobooooboboooooboon
oboooooboobooooobooooboobobooooboobooooobobooooboobooooooon
gboooooboooon

gbooooobooboooooboboooboobooooboobooooboboooboobooboonog

r.setColor(QColor(0®, 0, 255))
r.setWidth(3)

9.2. 00O00OOODODODOOOO 77
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https://qgis.org/pyqgis/3.34/gui/QgsVertexMarker.html#qgis.gui.QgsVertexMarker
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gbbooboooobooobobobooboooboobooboobooboooooooboOoooboOoobooOoon
00 hideQO O showQ D OOO0OOO0OO0OOO0OOOO0DOOCOOOCOODOOODOOOOOOOOODOOO
gbooooboooobooboooon

{canvas.scene().removeItem(r)

OC++0000000000D0O0O0000000D0PythonO00 del rO00D00000O0O00OO0DODOOO
gbooooboooboobobooooboooooaon

000000000 0oDbDO0000Db0ODb0DO0O0D QgsvVvertexMarker DO ODOODOODOOOO
U QgsRubberBand 00O 0OO0OO0O00OUOOOO0OOOOOOOMNM

gbooooobooboooooboooooon:

m = QgsVertexMarker(canvas)
m.setCenter (QgsPointXY(10,40))

gooooooo[no4sijoooboooooobOoOoOoooobobOooDbOobOObOooooDDbOOoOg
gboooobooon

m.setColor(QColor(®, 255, 0))

m.setIconSize(5)

m.setIconType(QgsVertexMarker.ICON_BOX) # or ICON_CROSS, ICON_X
m.setPenWidth(3)

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gobooooogoo

93 0000 bOonoooboooon

000000000000 DO0DO0obOO0DO0bOO00O000o00oDo0oDo0DooDoDooDOooOooOooOooDod
000000000000 000 QgsMapToolPan DO OO OOOOO/O00OO0O0OOO QgsMapToolZoom
0o0bDoooOOooOo0oOOo0oOO0o0bOOoo0bOoDobOOoDoo0oooooobOoo0bOoooooooooa
goooooooooooooo/moooooooooooooooooon -oooooooooo
0000000000000 0000000000bO00bOO0OO0D0DO00o00obOOooDoOooOOobOooOooo
000000 setMapTool O DO DOODOOODOOODOOO

from qgis.gui import *
from ggis.PyQt.QtWidgets import QAction, QMainWindow
from ggis.PyQt.QtCore import Qt

class Mylind(QMainWindow) :
def __init__(self, layer):
QMainWindow.__init__(self)

self.canvas = QgsMapCanvas()
self.canvas.setCanvasColor(Qt.white)

(Cooooooo)
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https://qgis.org/pyqgis/3.34/gui/QgsVertexMarker.html#qgis.gui.QgsVertexMarker
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self

self

self

self.
self.

self.

self.
self.
self.

self.
.actionZoomOut. setCheckable(True)
self.

self.
self.
self.

self.
self.
self.
self.

(ooooooooo)

canvas.setExtent (layer.extent())

canvas.setLayers([layer])

setCentralWidget(self.canvas)

actionZoomIn = QAction("Zoom in", self)
actionZoomOut = QAction('"Zoom out", self)

actionPan = QAction("Pan", self)

actionZoomIn.setCheckable(True)

actionPan.setCheckable(True)

actionZoomIn.triggered.connect(self.zoomIn)
actionZoomOut.triggered.connect(self.zoomOut)
actionPan.triggered.connect(self.pan)

toolbar = self.addToolBar('"Canvas actions'")
toolbar.addAction(self.actionZoomIn)
toolbar.addAction(self.actionZoomOut)
toolbar.addAction(self.actionPan)

# create the map tools
self.
self.
self.

toolPan = QgsMapToolPan(self.canvas)
toolPan.setAction(self.actionPan)
toolZoomIn = QgsMapToolZoom(self.canvas, False) # false = in

.toolZoomIn.setAction(self.actionZoomIn)
self.
self.

toolZoomOut = QgsMapToolZoom(self.canvas, True) # true = out
toolZoomOut.setAction(self.actionZoomOut)

-pan()

def zoomIn(self):
self.

canvas.setMapTool (self.toolZoomIn)

def zoomOut(self):
self.

canvas.setMapTool (self.toolZoomOut)

def pan(self):
self.

canvas.setMapTool (self.toolPan)

gooooog

PythonOOOOOOOOO0OOO0OO0OOOO0ODOOO0ODOOODOOODOOODOOODOOOOOOOn

oboooooooobD wywwindOOOOOO0OO0O0OO0OOOOODOOOOODOOOOOOOOOOOOOOOn
gbooboooboobooooboobobooooboboooonog
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w = MyWnd(iface.activeLayer())

w.show()

9.3.1 QgsMapToolldentifyFeature 1 00O 00000000

000000 QgsMapToollIdentifyFeature 000000000 O0OOOOOOOOOOOOOOOOO
oopoooooooog

def callback(feature):
"""Code called when the feature is selected by the user

mirn

print("You clicked on feature {}".format(feature.id()))

canvas = iface.mapCanvas()
feature_identifier = QgsMapToolIdentifyFeature(canvas)

# indicates the layer on which the selection will be done

feature_identifier.setLayer(vlayer)

# use the callback as a slot triggered when the user identifies a feature

feature_identifier.featureldentified.connect(callback)

# activation of the map tool

canvas.setMapTool (feature_identifier)

L

932 0000000000 DODOOOODOODODOODOOOO
Ub0000000000000D00 contextMenuAboutToShow OO OOOOOOOOOOOOOOOOO
gboooooooboobobooooooDo

gbboobooooooboobooooobooobooboooboobOOobooobbo0obO Mymenu O
MyActionOOOOOOODOOOOO

~

# a slot to populate the context menu
def populateContextMenu(menu: QMenu, event: QgsMapMouseEvent):
subMenu = menu.addMenu('My Menu')
action = subMenu.addAction('My Action')
action.triggered.connect(lambda *args:
print(f'Action triggered at {event.x()},{event.y()}'))

canvas.contextMenuAboutToShow. connect (populateContextMenu)

canvas.show()

L
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94 000D DOODOOODO

gboooobobooooobooooboboooobooboooooboooobobooobooobon
ubooooooboooooooboo

gob0gb0Od QgsMapTool UUDOUOOOODOOODOOO0DOOO0D0O0O0O0O0DOO setMapToolO OO OO
gbooooboobooooobooooboboooboobooooobooboo

obooooboobooooobooooboobooooboboooooboooobooboooooon
ggboboboboaoboobuoobuoobobboboobooboobooboobobboaoboa
goboobobooboobooboobon

class RectangleMapTool (QgsMapToolEmitPoint):
def __init__(self, canvas):

self.canvas = canvas
QgsMapToolEmitPoint.__init__(self, self.canvas)
self.rubberBand = QgsRubberBand(self.canvas, QgsWkbTypes.PolygonGeometry)
self.rubberBand.setColor(Qt.red)
self.rubberBand.setWidth(1)
self.reset()

def reset(self):
self.startPoint = self.endPoint = None
self.isEmittingPoint = False
self.rubberBand.reset(QgsWkbTypes.PolygonGeometry)

def canvasPressEvent(self, e):
self.startPoint = self.toMapCoordinates(e.pos())
self.endPoint = self.startPoint
self.isEmittingPoint = True
self.showRect(self.startPoint, self.endPoint)

def canvasReleaseEvent(self, e):
self.isEmittingPoint = False
r = self.rectangle()
if r is not None:
print("Rectangle:", r.xMinimum(),
r.yMinimum(), r.xMaximum(), r.yMaximum()

)
def canvasMoveEvent(self, e):
if not self.isEmittingPoint:

return

self.endPoint = self.toMapCoordinates(e.pos())
self.showRect(self.startPoint, self.endPoint)

(Cooooooo)
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def showRect(self, startPoint, endPoint):
self.rubberBand.reset (QgsWkbTypes.PolygonGeometry)

(ooooooooo)

if startPoint.x() == endPoint.x() or startPoint.y() == endPoint.y():

return

pointl = QgsPointXY(startPoint.x(), startPoint.y())
point2 = QgsPointXY(startPoint.x(), endPoint.y())
point3 QgsPointXY(endPoint.x(), endPoint.y())
point4 = QgsPointXY(endPoint.x(), startPoint.y())

self.rubberBand.addPoint (pointl, False)
self.rubberBand.addPoint (point2, False)
self.rubberBand.addPoint (point3, False)

self.rubberBand.addPoint (point4, True) # true to update canvas

self.rubberBand. show()

def rectangle(self):
if self.startPoint is None or self.endPoint is None:
return None
elif (self.startPoint.x() == self.endPoint.x() or \
self.startPoint.y() == self.endPoint.y()):
return None

return QgsRectangle(self.startPoint, self.endPoint)
def deactivate(self):

QgsMapTool .deactivate(self)
self.deactivated.emit()

95 00000000 Db0ObOO00ODODOODO

ggbgobobboobooboobodgbuoobuooboood:

class CircleCanvasItem(QgsMapCanvasItem) :
def __init__(self, canvas):
super().__init__(canvas)
self.center = QgsPoint(0, 0)
self.size = 100

def setCenter(self, center):
self.center = center

def center(self):

(Cooooooo)
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return self.center

def setSize(self, size):

self.size = size

def size(self):
return self.size

def boundingRect(self):
return QRectF(self.center.x() - self.size/2,
self.center.y() - self.size/2,
self.center.x() + self.size/2,
self.center.y() + self.size/2)

def paint(self, painter, option, widget):
path = QPainterPath()
path.moveTo(self.center.x(), self.center.y());
path.arcTo(self.boundingRect(), 0.0, 360.0)
painter.fillPath(path, QColor('red™))

# Using the custom item:

item = CircleCanvasItem(iface.mapCanvas())
item.setCenter (QgsPointXY(200,200))
item.setSize(80)

(ooooooooo)

95. 000000000 ODOODODOOOOOO

83







23

24

25

26

27

28

29

30

31

33

34

U100 UO0O00odouoood

85

ugbo: Jbooooboboobooboooobobooooboon:

,

import os

from ggis.core import (

QgsGeometry,
QgsMapSettings,
QgsPrintLayout,
QgsMapSettings,
QgsMapRendererParallellob,
QgsLayoutItemLabel,
QgsLayoutItemLegend,
QgsLayoutItemMap,
QgsLayoutItemPolygon,
QgsLayoutItemScaleBar,
QgsLayoutExporter,
QgsLayoutItem,
QgsLayoutPoint,
QgsLayoutSize,
QgsUnitTypes,

QgsProject,
QgsFillSymbol,
QgsAbstractValidityCheck,
check,

from ggis.PyQt.QtGui import (

QPolygonF,
QColor,

from qgis.PyQt.QtCore import (

QPointF,
QRectF,
QSize,
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goooooobobboooooooooooooobbbboooobooo0oouooooooonn ggsMapRen-
dererJob0 000000000 O0O000DODDO :class:'QgsLayout™ 000000000000 OODOOOO

20

21
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101 DDOOOOODOO

gboo0ob00gnD QgsMapSettings UOOOOO0ODOOO0OO0OO0OO0OOO0O0OOO0DOOOOOOODOODOO

QgsMapRendererJob U0 O 0OO0O0OO0OO0O0OOODOOO0OODOOOOOOODOOOCOODOO

gboooooooooo

image_location = os.path.join(QgsProject.instance() .homePath(), "render.png")

vlayer = iface.activelLayer()

settings = QgsMapSettings()
settings.setlLayers([vlayer])
settings.setBackgroundColor(QColor(255, 255, 255))
settings.setOutputSize(QSize (800, 600))
settings.setExtent(vlayer.extent())

render = QgsMapRendererParallelJob(settings)

def finished(Q):
img = render.renderedImage()
# save the image; e.g. img.save('"/Users/myuser/render.png", "png")

img.save(image_location, "png")

render. finished. connect (finished)

# Start the rendering

render.start()

# The following loop is not normally required, we

# are using it here because this is a standalone example.
from ggis.PyQt.QtCore import QEventLoop

loop = QEventLoop()

render. finished.connect(loop.quit)

loop.exec_Q)

.
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10.2 D00 CRSOODODOODODODOODOOOOO

goooooooOooobOOoboOocRSOOOooooOoOOoO0oOooooOooooooOoobOooOooooDODOobODoOg
gboboooooboooooboboooboobobobooboOoboooo cRSOUOoOoooboOoOooooOoonDn

layers = [iface.activelLayer()]

settings = QgsMapSettings()
settings.setlLayers(layers)
settings.setDestinationCrs(layers[0].crs())

103 00000000000 DOODOOO

gbooogooooooooboooobooboooobooboooobooooboboboooboooboon
gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gboboooooboobobooooooboboooooooboaopbrOSVvGOoooooooOoooono
gboboooboobooooobooooooobooog

gboboobooboooboobobooboobooooboboboooboobDobDoboobooooooaur
gboooboooboooboooQaIStbobooooooooooooooooboooboeuIooooon
000000 QtGraphics View framework 00 000000000000 O0OOOOOOOOO0DOODOOO
gogbobobobooobooboobuoobgooboboobod

O000D00000000000 QgsLayout 0 O0OO0OQtO QGraphicsScene 00 ODOO0O0O0DOOOOO
gboooooboooooooboooon

project = QgsProject.instance()
layout = QgsPrintLayout(project)
layout.initializeDefaults()

gbobooboobooboobooooooboboboboobooboooooOob0obobobobobOnD A400
O0O00000DOinitializeDefaultsQ OO ODOOO00OOO0OOODOOODOOOOOOOODOODOOO
gbooooboboooboobooooboobooboobooobooonoo

oboboooobooeuloooooooooooooboobooooooooobooooooooooooooon
gbooogoooooooboobooooboboooobooboooboooobobbooobooDboOoo
gboooobdooboooooboooobobooooboooboooobooooboboooboobon
gboooooboobooobOobooooboooooan

layout.setName ("MyLayout")
project.layoutManager() .addLayout (layout)

ubobooooooooooooboobo.bobobobooooooooooooooboooboOoboboon
00000000 QgsLayoutItemOO0 OO0 O0O0O0O0O0O0OOOOOODOODO

gbooooooboooooboboooobooooooboon

*map---00000000000C0O0O00O0COOODOOOOCOOODOOOOOOOOOOOOOOO0
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map = QgsLayoutItemMap(layout)

# Set map item position and size (by default, it is a 0O width/0® height item.
—placed at 0,0)

map .attemptMove (QgsLayoutPoint (5,5, QgsUnitTypes.LayoutMillimeters))
map.attemptResize(QgsLayoutSize (200,200, QgsUnitTypes.LayoutMillimeters))

# Provide an extent to render

map . zoomToExtent (iface.mapCanvas() .extent())

layout.addLayoutItem(map)

label---0000000D0O0O000DOOO0OO0ODOODOOOOOOOOOOOOODOODOOOODOO

label = QgsLayoutItemLabel (layout)
label.setText("Hello world")
label.adjustSizeToText ()
layout.addLayoutItem(label)

legend

legend = QgsLayoutItemLegend(layout)
legend.setLinkedMap(map) # map is an instance of QgsLayoutItemMap
layout.addLayoutItem(legend)

gooooo

item = QgsLayoutItemScaleBar(layout)

item.setStyle('Numeric') # optionally modify the style
item.setLinkedMap(map) # map is an instance of QgsLayoutItemMap
item.applyDefaultSize()

layout.addLayoutItem(item)

oboooooooo

polygon = QPolygonF ()
polygon.append(QPointF (0.0, 0.0))
polygon.append(QPointF(100.0, 0.0))
polygon.append(QPointF (200.0, 100.0))
polygon.append(QPointF(100.0, 200.0))

polygonItem = QgsLayoutItemPolygon(polygon, layout)
layout.addLayoutItem(polygonItem)

props = {}

props["color"] = "green"
props["style"] = "solid"
props["style_border"] = "solid"
props["color_border"] = "black"

(ooooooo)
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@Qoooooooog)
15 |props["width_border"] = "10.0"
s |props["joinstyle"] = "miter"

s | symbol = QgsFillSymbol.createSimple(props)
v |polygonItem.setSymbol (symbol)

ggbogboboobbooboaoboobogboobooboon:

item.attemptMove(QgsLayoutPoint(1.4, 1.8, QgsUnitTypes.LayoutCentimeters))
item.attemptResize(QgsLayoutSize(2.8, 2.2, QgsUnitTypes.LayoutCentimeters))

goboooboboobooobooboobooboobooboobooboobon:

# for a composer label
label.setFrameEnabled(False)

gbboobooooooboooooooQaISuboouobooooooboooooobooooon
obobooooobooooogpetO0bOOoOXMLOOOOOOOOOOOODO

googoboobgoooobboboboobobuooooooboboooomooobobobooobo
gboooobooon

1031 0O00O0OODOOODOOODOOODOOd

ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
googboobgbooboboobobooooboboboooboboboomobobobooobo
Ub0ob0oooo0oob0obobOoDbOn QgsAbstractValidityCheck D0OOOO0OOO0OO0O0O0OOO
ooo

gobobobooboobooboobon

@check.register(type=QgsAbstractValidityCheck.TypeLayoutCheck)
def my_layout_check(context, feedback):

results = ...

return results

ggbobobobooboobooboobobobobbooboobooboobooobaoboo

@check.register(type=QgsAbstractValidityCheck.TypeLayoutCheck)
def layout_map_crs_choice_check(context, feedback):
layout = context.layout
results = []
for i in layout.items():
if isinstance(i, QgsLayoutItemMap) and i.crs().authid() == 'EPSG:3857':
res = QgsValidityCheckResult()
res.type = QgsValidityCheckResult.Warning
(oooooog)
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(oooooooog)
res.title = 'Map projection is misleading'
res.detailedDescription = 'The projection for the map item is set to <i>Web.
—Mercator (EPSG:3857)</i> which misrepresents areas and shapes. Consider using an..
—.appropriate local projection instead.'.format(i.displayName())

results.append(res)

return results

gboooobobooooobooooboboooobobooooobooooboobooobooobon
obooocRSOOOoOooOooooooboooooobon

@check.register(type=QgsAbstractValidityCheck.TypeLayoutCheck)
def layout_map_crs_area_check(context, feedback):
layout = context.layout
results = []
for i in layout.items():
if isinstance(i, QgsLayoutItemMap):
bounds = i.crs() .bounds()
ct = QgsCoordinateTransform(QgsCoordinateReferenceSystem('EPSG:4326"'), 1i.
—crs(), QgsProject.instance())
bounds_crs = ct.transformBoundingBox(bounds)

if not bounds_crs.contains(i.extent()):

res = QgsValidityCheckResult()

res.type = QgsValidityCheckResult.Warning

res.title = 'Map projection is incorrect'

res.detailedDescription = 'The projection for the map item is set.
—~to \'{}\', which is not valid for the area displayed within the map.'.format(i.
—displayName(), i.crs().authid())

results.append(res)

return results

1032 OO0 O0O0OODOOOODOOOO

gobopobobbooboobodgibaogsLlayoutExporter U000 0OOO0OOOOOOOOOO

,

base_path = os.path.join(QgsProject.instance() .homePath())
pdf_path = os.path.join(base_path, "output.pdf™)

exporter = QgsLayoutExporter(layout)

exporter.exportToPdf(pdf_path, QgsLayoutExporter.PdfExportSettings())

PODFOODOOOOOODOOOOO SVGOOOOO0OO0OD0OO00000000000000OA0O exportToSvg()
00 exportToImage() DO OOOO
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1033 00000000 O0DOOO

godobooobobooobbbooooboooob oo oo oooobOoooooboood
000000 (QgsLayoutExporter)d atlasO OO0 00000000 ODOOOOOOOOOOOOOO
00D0O0o00OOo0oOoPNGOOOOOOOODOODOODO

exporter.exportToImage(layout.atlas(), base_path, 'png', QgsLayoutExporter.
- ImageExportSettings())

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gbooooog
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93

ubod: pyqgisO0OOD0OOO0O0OO0O0OO0O0OO0OO0OOOO0DOOOOOOOOOOOODOOOOOOOn

oo:

from gqgis.core import (
edit,
QgsExpression,
QgsExpressionContext,
QgsFeature,
QgsFeatureRequest,
QgsField,
QgsFields,
QgsVectorLayer,
QgsPointXY,
QgsGeometry,
QgsProject,
QgsExpressionContextUtils

QGISOOsSQLOoooDDDDDDDObOObOODODbOOOoOoOosSQLooooooooDoooODDDDDDDOO

Udboo00o0bo0O0o0ob0O0d TrueO OO FalseOOOOODOOOoOooooooooooboOoOoOooo
oboooOobooobOobobooboobOoboboobOobooobOoob0oOooboOon0Ogn vector_expressions

gobgoboooobooo
jgpobooooobooooobooboonog
U ---00bobbdabn. 123,3.14

000 ---00000000DO0OOO0O0O0O0: 'hello world'

000 ---O0000000O0O0CODOOO0OOOOOODOOOCODOOOOODOOODOOOOODbOO0OO

good

gboooobooooon:

00000:+,-,%/,4

gob:0booooob: @+ 1 *3
- D0D00O0O0OD00OD0O0O0: -12,+45

e JOOOO: sqgrt, sin, cos, tan, asin, acos, atan
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e JOOO0O to_int O to_real O to_string [0 to_date
« J00O0OOODO: $area, $length
- J000000D0O0 $x0O $y O $geometry O num_geometries [J centroid
gboOooOobOooboooooog:
e O0: =, I5,>,>=,<, <=
«JO0D00O00O0OD0OO:LIKE(% O _O000),~(@O0O0o)
e O O0O: AND, OR, NOT
s NULLODODOOO: IS NULL, IS NOT NULL
gopoo:
e 1 +2=13
* sin(angle) > 0
* 'Hello' LIKE 'He%'
e (x>10 ANDy > 10) OR z = 0
gpoboooo:
*2 A 10
e sqrt(val)

e $length + 1

111 00000000

gogbobbobobooboobooboobobbobooboobooboobo

exp = QgsExpression('l + 1 = 2")
assert(not exp.hasParserError())

exp = QgsExpression('l + 1 = ')
assert(exp.hasParserError())

assert(exp.parserErrorString() == '\nsyntax error, unexpected end of file')

94 OO0 o000opoooooooogooo
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112 000000

gboooobobooooobooooboboooobooboooooboooobobooobooobon
uboooobooboooooboooobooboooobOooooooboooobooboooooon

ggbogbboboobooboobuoobobbobboaobooboooboobaon

11.21 00000

gbooooboooooboobooooboobo

-

\

exp = QgsExpression('2 * 3')
print(exp)
print(exp.evaluate())

-

<QgsExpression: '2 * 3'>
6

000000000001 (True)d 0(False) 000000

exp = QgsExpression('l + 1 = 2")
exp.evaluate()
# 1

1122 0000000

ooooooooooooobobobbooooooooooooooooooooboooooboboon

QgsExpressionContext D000 0O0OD0OO0O0OO0OO0OOO0OOO0DOO0DOO0DOO0OOODOO

gooooD"Coumn" 0000000000 DOOOOOODODOOOODOOOOOOODDOOOOO

obooooboooon

fields = QgsFields()

field = QgsField('Column')
fields.append(field)
feature = QgsFeature()
feature.setFields(fields)
feature.setAttribute(®, 99)

exp = QgsExpression('"Column"")
context = QgsExpressionContext()
context.setFeature(feature)
exp.evaluate(context)

# 99

11.2. O0O0O0OOO
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gboooobobooooobooooboboooobooboooooboooobobooobooobon
gbooooboooooboobooooooo

~

from ggis.PyQt.QtCore import QVariant

# create a vector layer

vl = QgsVectorLayer("Point", "Companies", "memory')

pr = vl.dataProvider()

pr.addAttributes([QgsField("Name", QVariant.String),
QgsField("Employees", QVariant.Int),
QgsField("Revenue", QVariant.Double),
QgsField("Rev. per employee", QVariant.Double),
QgsField("Sum", QVariant.Double),
QgsField("Fun", QVariant.Double)])

vl.updateFields()

# add data to the first three fields

my_data = [
{'x': 0, 'y': 0, 'name': 'ABC', 'emp': 10, 'rev': 100.1},
{'x': 1, 'y': 1, 'name': 'DEF', 'emp': 2, 'rev': 50.5},
{'x': 5, 'y':' 5, 'name': 'GHI', 'emp': 100, 'rev': 725.9}]

for rec in my_data:
f = QgsFeature()
pt = QgsPointXY(rec['x'], rec['y'])
f.setGeometry(QgsGeometry. fromPointXY(pt))
f.setAttributes([rec[ 'name'], rec['emp'], rec['rev']])
pr.addFeature(f)

vl.updateExtents()
QgsProject.instance() .addMapLayer(vl)

# The
# The

first expression computes the revenue per employee.

second one computes the sum of all revenue values in the layer.

# The
# the

final third expression doesn' t really make sense but illustrates
fact that we can use a wide range of expression functions, such

expressionl
expression2

expression3

# it is important to always go from

# as area and buffer in our expressions:

QgsExpression('"Revenue"/"Employees" ")
QgsExpression('sum("Revenue™) ")

QgsExpression('area(buffer($geometry, "Employees”)) ")

# QgsExpressionContextUtils.globalProjectLayerScopes() is a convenience
# function that adds the global, project, and layer scopes all at once.

# Alternatively, those scopes can also be added manually. In any case,

“ “

most generic’ to “ most specific’

# scope, i.e. from global to project to layer

(Cooooooo)
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(ooooooooo)

context = QgsExpressionContext()
context.appendScopes(QgsExpressionContextUtils.globalProjectLayerScopes(vl))

with edit(vl):
for f in vl.getFeatures():
context.setFeature(f)
f['Rev. per employee'] = expressionl.evaluate(context)
f['Sum'] = expression2.evaluate(context)
f['Fun'] = expression3.evaluate(context)

vl.updateFeature(f)

print (£['Sum'])

876.5

1123 00000000 0O0DOOO0OO

gbooooboooboobobooooboboooboobooooobooogn

layer = QgsVectorLayer("Point?field=Test:integer",
"addfeat", "memory")

layer.startEditing()

for i in range(10):
feature = QgsFeature()
feature.setAttributes([i])
assert(layer.addFeature(feature))

layer.commitChanges()

expression = 'Test >= 3'
request = QgsFeatureRequest().setFilterExpression(expression)

matches = 0
for f in layer.getFeatures(request):

matches += 1

print (matches)

11.2. 000000 97
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113 0000000

gboooooboobooooobobooobooboobooboOoboooobobooobooboobooonog

-

exp = QgsExpression('l + 1 = 2")
if exp.hasParserError():

raise Exception(exp.parserErrorString())

value = exp.evaluate()
if exp.hasEvalError():

raise ValueError(exp.evalErrorString())

98 OO0 o000opoooooooogooo



99

0120 ODO0O0OO0O0O0ooog

O00: pyqegis0O0O0DOO0OOODOOOOOOOOOOOODOOOODODOOODOODOOOODOn
oo:

from ggis.core import (
QgsProject,
QgsSettings,
QgsVectorLayer

ggbogboboboaobooboobuoobobboboobooboobooboobobboaoboa
gobgoooboboobooboobooboobobobooboobooboon

ubdbo0oobooooooQtd QGISAPID O 000000000000 o0oobooooooooooon
ogboboooooooboobooboboboboooobD---00000000000b0000 0 favourite_colord
gbooogoooooooboobooooboboooobooboooboooobobbooobooDboOoo
gboooooao

gboboooooboooooboobooooon

s JO0D00ODO0 —-00000DODO0ODOOOODODODOOQGISODODODODbDObObOObOOO
gboooboboooboobooooobooooboooobooooboooobobooooan
OO0 QgsSettings OO0 ODOOO0O0O0DO0ODO setvalue) O valueQ OOOOOOOOODOODO

goboboooboobooboobobbobooboobooboobo

i |def store(Q):

2 s = QgsSettings()
s.setValue("myplugin/mytext", "hello world™)

4 s.setValue("myplugin/myint", 10)
s.setValue("myplugin/myreal", 3.14)

7 |def read():

8 s = QgsSettings()

9 mytext = s.value("myplugin/mytext", "default text")
10 myint = s.value("myplugin/myint", 123)

1 myreal = s.value("myplugin/myreal™, 2.71)

12 nonexistent = s.value('"myplugin/nonexistent", None)

13 print (mytext)
(Oooooooon)
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(oooooooog)
print (myint)
print(myreal)
print (nonexistent)

valueQ OOOODO 200000000000000000000000DOO0O00O0DDOOODDOO
gbooooobooboooboboooooboooooaoon

For a method to pre-configure the default values of the global settings through the
qgis_global_settings.ini file, see deploying_organization for further details.

- J0000DOOO0O---0000DO0OO0O0O0ODOOOODOOOOO0ODOOOOOODOOOOODbOOOODnOn

obobooooboooboooooobobo ecrS)0ooooooooooboboboboboo
ooooweSs4oooDooooooooooooooooooooooooooo urMoono
gboooboooooooboo

goboobooaboodaod

proj = QgsProject.instance()

# store values

proj.writeEntry("myplugin"”, "mytext", "hello world")
proj.writeEntry("myplugin", "myint", 10)
proj.writeEntryDouble("myplugin", "mydouble", 0.01)
proj.writeEntryBool ("myplugin", "mybool", True)

# read values (returns a tuple with the value, and a status boolean
# which communicates whether the value retrieved could be converted to
# its type, in these cases a string, an integer, a double and a boolean

# respectively)

mytext, type_conversion_ok = proj.readEntry("myplugin",
"mytext",
"default text")
myint, type_conversion_ok = proj.readNumEntry('myplugin",
"myint",
123)
mydouble, type_conversion_ok = proj.readDoubleEntry("myplugin",
"mydouble",
123)
mybool, type_conversion_ok = proj.readBoolEntry("myplugin",
"mybool",
123)

U0000O0OwriteEntryQ) 000000000 OO0OOOOODOOOOODOOOOOOOOOO
gbobooobooooooobooobooboobooboooboooboobooboobobooobooaoon
gooooao

- JbO0oubobd ---bouobobobouobobobooboboboobobooboooboobaon
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000D000doooooloooo0ooooooo20000000000000000000000
0d00dDo0ooO0U0oooU0oOo0oooooooo0UDooUoDoOOoooOoOooooDoOoon
000000000000 00D0D0D0D0D00000000DO0O0OO0O0O00 customProperty()
000000000 setCustomProperty O 00000 O00O0O0OO

p

vlayer = QgsVectorLayer()
# save a value

vlayer.setCustomProperty("mytext"”, "hello world")

# read the value again (returning "default text" if not found)

mytext = vlayer.customProperty("mytext"”, "default text")
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0130 0D00douoooodouoon

O00: pyqegis0O0O0DOO0OOODOOOOOOOOOOOODOOOODODOOODOODOOOODOn
oo:

from gqgis.core import (
QgsMessagelog,
QgsGeometry,

from ggis.gui import (
QgsMessageBar,

from qgis.PyQt.QtWidgets import (
QSizePolicy,
QPushButton,
QDialog,
QGridLayout,
QDialogButtonBox,

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
gbooooobooboboobobooooboooooboo

131 0000000000 OQgsMessageBar (1 0 [0
ooooooobooboooooooooooooobOo0oboooooooobooobbooboo/ooo
goboobobbooboooboooboob QGIsboobooboboboobooonog

QGIstbooboboobobooobooobooobooooboooooobbooobooboooDoOoDbo
gboooooooboo

from ggis.core import Qgis
iface.messageBar() .pushMessage("Error", "I'm sorry Dave, I'm afraid I can't do that",.

—.level=Qgis.Critical)
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[Messages(Z): Error : I'm sorry Dave, I'm afraid I can't do that

~ R I S e TR EL V-l B S S A A it |

@ Error: I'm sorry Dave, |'m afraid | can't do that

013.1:QGeIS0cooooaon

goboooboobooboobooboobobbo

iface.messageBar() .pushMessage("Ooops", "The plugin is not working as it should",.
—level=Qgis.Critical, duration=3)

[Messages(Z): Ooops : The plugin is not working as it should

L0 G WE BN RSO0 0350 -

@ Error: I'm sorry Dave, ..

O132:.000000QGISOCO0O0OOO

Ubdbobobo0ob0oboo0ooo0o0ob00db00Olevel000O00OO Qogis.MessageLevel UOODOODOOO
obboooooooboooboobobooobooooooobo4000000000DO0O0O0DOOO0OO

0. Info
1. Warning
2. Critical

3. Success

GAENCISERVE I T IYSHPCINLE S PP = ST S
4

Some Info: Saving done! Bv
0133:QGISO0noOooo@moon)
gbooddoooboboodoobobooooobbO bbb OO L0 Do OoOooDobooa

def showError():
pass

(0000o0ooo)
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(oooooooog)
widget = iface.messageBar().createMessage("'Missing Layers", "Show Me")
button = QPushButton(widget)
button.setText("Show Me")
button.pressed.connect (showError)
widget.layout() .addWidget (button)
iface.messageBar() .pushWidget (widget, Qgis.Warning)

Messages(1l): Missing Layers : Show Me

o B \VWE BW[RG L L MITE0 »f
Missing Layers: Show Me gv

.

O 134 000000QGISOCOO0O0OOO

ggbgoboboaboobuoobooobobboboaoboaobuoobuoobooooboboaoboa
oboooooQaGIstbooooboboooboboboooobooooboooDo

class MyDialog(QDialog):

def __init__(self):
QDialog.__init__(self)
self.bar = QgsMessageBar()
self.bar.setSizePolicy( QSizePolicy.Minimum, QSizePolicy.Fixed )
self.setLayout (QGridLayout())
self.layout().setContentsMargins(®, 0, 0, 0)
self.buttonbox = QDialogButtonBox(QDialogButtonBox.0k)
self.buttonbox.accepted.connect(self.run)
self.layout() .addWidget(self.buttonbox, 0, 0, 2, 1)
self.layout() .addWidget(self.bar, 0, 0, 1, 1)

def run(self):
self.bar.pushMessage("'Hello", "World", level=Qgis.Info)

myDlg = MyDialog(Q)

myDlg.show()

13.1. 00000000 D0DDDQgsMessageBar 0 0 O 105
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QGI53 x

) Hello: World (%]

O 1Bs:00000000000QGISOOOOO0OOO

13.2 000000000

ubbooboooooobooboooboooboOoooboooaIsuoooobooooooboon
oboboooboobooooobooooooobooog

~

import time

from ggis.PyQt.QtWidgets import QProgressBar

from qgis.PyQt.QtCore import *

progressMessageBar = iface.messageBar().createMessage(''Doing something boring...")
progress = QProgressBar()

progress.setMaximum(10)

progress.setAlignment (Qt.AlignLeft|Qt.AlignVCenter)
progressMessageBar.layout () .addWidget (progress)
iface.messageBar() .pushWWidget (progressMessageBar, Qgis.Info)

for i in range(10):

(Cooooooo)

106 0130 0000000o0ooooooooo
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L

(ooooooooo)

time.sleep(1)
progress.setValue(i + 1)

iface.messageBar() .clearWidgets()

Messages(0): Doing something boring...

ggbgboboboobooboobuoobobboboobooboobooboooon

vlayer = iface.activelLayer()

count = vlayer.featureCount()

features = vlayer.getFeatures()

for i, feature in enumerate(features):
# do something time-consuming here

print('.') # printing should give enough time to present the progress

percent = i / float(count) * 100
# iface.mainWindow().statusBar() .showMessage("Processed {} %".
— format (int (percent)))
iface.statusBarIface() .showlMessage("'Processed {} %".format(int(percent)))

iface.statusBarIface().clearMessage()

133 0000000

QGIsOUOpoOoooOOoOoUooobobOOooUooooooOobOooooooooObOoOooOo3obooooOoooon
booooboboooooboooobooboooobOobooooobooooboboooboooboon
oboooooooooogooboo

* QgslMessageLog U0 DO OODOOODOODOOODOOOODOODOQgsMessageLogD O OODOOOMO
gboooboooboooooboo

e python 0000000 logging 0 00 000 0QGIS Python API (PyQGIS) 0 0000000000
OO0Python 000000000000 IDODOOOOODD Python DOOODODOO0O0O0ODODO
000000000000

* QgsLlogger O QGISOO ODOOO0OO/MOO00O0O0O0O0DOO0O0O0OOODOOOOOOOOOOOOO
gboooooboooboobmooboooboeIsboooooobooooobooboooonog

gboooobooboooobobooboobooboooog
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O0: Python D print 0000000000 O0ODODOO0OOOO0ODODODOO0ODODOODODOOO
0000000000000 0000O000O0000000bO0ooDooooOooDoOo*xo0obOOoooon
00000 @o0O0D)ODOOo0OOO0ODbOoODOObOOODODO0OO pythonO logging OO OO OODO
O0000000000O00OQgsLogger OO0 QgsMessageLogd DO O OOOOO

13.3.1 QgsMessagelog

~

# You can optionally pass a 'tag' and a 'level' parameters
QgsMessagelog.logMessage("Your plugin code has been executed correctly", 'MyPlugin',.
—,level=Qgis.Info)

QgsMessagelLog.logMessage("'Your plugin code might have some problems", level=Qgis.
—Warning)

QgsMessagelLog.logMessage("'Your plugin code has crashed!", level=Qgis.Critical)

L

-

MyPlugin(®): Your plugin code has been executed correctly
(1): Your plugin code might have some problems
(2): Your plugin code has crashed!

L

O0O¢: QgslMessageLog 0O OO Olog message_ panel 10 OO0 O0O0D0ONO

13.3.2 python0 OO 0000000

e

import logging

formatter = '%(asctime)s - %(name)s - %(levelname)s - %(message)s'
logfilename=r'c:\temp\example.log'

logging.basicConfig(filename=1logfilename, level=logging.DEBUG, format=formatter)
logging.info("This logging info text goes into the file")

logging.debug("This logging debug text goes into the file as well™)

&

basicConfig D000 O0ODOOOO00DOOOOO00ODOOO0OO0ODOOOOODOODOOOOOOODOOD
uboooobobooooobooooboobooooboboooooboooobooboooooon
gboooboooooobooobooobobooboobooboooboobbooboboobooobooobooon

2020-10-08 13:14:42,998 - root - INFO - This logging text goes into the file
2020-10-08 13:14:42,998 - root - DEBUG - This logging debug text goes into the file.
—as well

gobgoooboboobooboobooboobobobooboobooboon
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if os.path.isfile(logfilename):
with open(logfilename, 'w') as file:
pass

python 000 O0O00ODOOOO0ODOOOOODOOOOODOOOOODOOOODOOOO
* https://docs.python.org/3/library/logging.html
* https://docs.python.org/3/howto/logging.html

* https://docs.python.org/3/howto/logging-cookbook.html

gb: bDooboobooboobooboobooboobooboobooboobooboon
ubobooboobooooboboooooboboooogon
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U140 0UO00O0OO00O00oooo

O00: pyqegis0O0O0DOO0OOODOOOOOOOOOOOODOOOODODOOODOODOOOODOn
oo:

from gqgis.core import (
QgsApplication,
QgsRasterlLayer,
QgsAuthMethodConfig,
QgsDataSourceUri,
QgsPkiBundle,
QgsMessagelog,

from qgis.gui import (
QgsAuthAuthoritiesEditor,
QgsAuthConfigEditor,
QgsAuthConfigSelect,
QgsAuthSettingsWidget,

from qgis.PyQt.QtWidgets import (
QWidget,
QTabWidget,

from ggis.PyQt.QtNetwork import QSslCertificate

141 000

ooo00OD00000000D000000000D000000 authentication_overview 0 D 000000000
gbooooooboooboobooooboboooooboobooboobooboooooboooooaon

gbobobobbobobob pestgres OO OO0OO0O0ODOODOOOODOO0OOODOODOODOO
0000000000000 000D0O0000D0O00000 QGISDhesktop0 O ODOOODDODOOO
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O00QGISO guvilO0DOD0O0OO000DO0O0O00O00ooooOOOo0ooooooboobooooooDoObOoOg
obobooooobooooobooboooooon:

* QgsAuthConfigEditor
* QgsAuthConfigSelect
e QgsAuthSettingsWidget

O00D0O000DooO000bD0O0O testscode000000O0O0OOOO

gb: Doogboobooboobooboobooboobuoobuoobooboobooboo
000000 PythonOODOOOOOO

142 00O 0O

gobobobooboobooboobooboboboboboobooboon

gboooooao
oboooooboooQGIStOo bBOOOOOOOOoOoOO0bOOoOooOooboooOoboonog

oooooooo
A Master Password crypted sqlite db qgis-auth.db where Authentication Configuration are stored. e.g

user/password, personal certificates and keys, Certificate Authorities

o0 DB
gobogobooon

ooooo
gooooboooo oboooboobo oooboboooooooooooooooooboobooboogy
gbooooobooooooobo

ogooo
ooog

goog
obobooobooooooooobooooooooboooobooobbooobooooobooooboboon
ooboobobooooooboobooooobooooobooobooaGISsbooooooobooo
gobooboobooboobooobooo
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143 00000000 QgsAuthManager

QgsAuthManager OO0 OOO0D0DOOQGISOOOODO OO Authentication DBO O OO OO O user profile O O
00000 ggis-auth.db 00000000000 DOO0OOODOODOOOODOOOODOODOOO

gobooboboooboobooboobobbobbooboobooboobooobobboboo
gbooooboobooooobooooboobooboobooboooobooboo

1431 0000000000 DOOOOOO0O0ODOOO0DOOO

gbobobooobooooobooobooooooooboobooboooobooboooboobooooboooobooon
gbooooboboooooboboooboobooboooog

authMgr = QgsApplication.authManager()

# check if QgsAuthManager has already been initialized... a side effect
# of the QgsAuthManager.init() is that AuthDbPath is set.
# QgsAuthManager.init() is executed during QGIS application init and hence
# you do not normally need to call it directly.
if authMgr.authenticationDatabasePath():
# already initialized => we are inside a QGIS app.
if authMgr.masterPasswordIsSet():
msg = 'Authentication master password not recognized'
assert authMgr.masterPasswordSame("your master password"), msg
else:
msg = 'Master password could not be set'
# The verify parameter checks if the hash of the password was
# already saved in the authentication db
assert authlMgr.setMasterPassword("your master password",
verify=True), msg

else:
# outside ggis, e.g. in a testing environment => setup env var before
# db init
os.environ['QGIS_AUTH_DB_DIR_PATH'] = "/path/where/located/qgis-auth.db"
msg = 'Master password could not be set'

assert authlMgr.setMasterPassword("your master password", True), msg
authMgr.init("/path/where/located/qgis-auth.db™)
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1432 000000000000 0D0ODOOO0O0ODODO

OOdO0b0000D00O0 QgsAuthMethodConfig O 0O O O Authentication Configuration 0O D00 00O OO
gobooboboboobooooooboooog:

Lauthcfg = "fmls770'

U0O00000QGISAPIO gUIODOOO0OOO0OO0OO0OO0OOO0OO0OOO0OOOOOOOOOOOOOoOmOOn
gbooogooooooooboooobobooooboobooooboooobobooobooobon
gbooooboooood

QgsAuthMethodConfig O O O O Authentication Method D0 0000000000 O0COCOO0OCOOOOO
oboooobooboobobOobooobobobobobobOoboo0obOob0ob0oboDbOg alice0nnon
PKI-pathOOOOOOOOOOOOODOOOODODO:

authMgr = QgsApplication.authManager ()

# set alice PKI data

config = QgsAuthMethodConfig()

config.setName("alice")

config.setMethod("PKI-Paths")
config.setUri("https://example.com")
config.setConfig("certpath", "path/to/alice-cert.pem" )
config.setConfig("keypath", "path/to/alice-key.pem" )
# check if method parameters are correctly set

assert config.isValid(Q)

# register alice data in authdb returning the “authcfg " of the stored
# configuration

authMgr.storeAuthenticationConfig(config)

newAuthCfgIld = config.id()

assert newAuthCfgId

oooooooog
Authentication Method 0000000000000 O0DO0ODOOOOOOOOODOODOODOOOOOOOO
gooooboooooo:

1. BasicOOOOODOOOOODOO

2. EsriToken ESRIO OO OOOO

3. Identity-Cert OO0 O ODOOOOODOODODO

4. OAuth2 OAuth2 0 O

5. PKI-Paths PKIO O OO

6. PKI-PKCS O 12 PKIPKCS O 1200
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oooooo

authMgr = QgsApplication.authManager()

# add authorities

cacerts = QSslCertificate.fromPath( "/path/to/ca_chains.pem" )
assert cacerts is not None

# store CA

authlMgr.storeCertAuthorities(cacerts)

# and rebuild CA caches

authMgr.rebuildCaCertsCache()
authMgr.rebuildTrustedCaCertsCache()

QgsPkiBundle O PKIOOOOOOOOO

SslCert SslIKeyDCA DO OO OODOOOOO PKIDOOODOOODOOOOODOOO QgsPkiBundle O
gboboooboooobOoboooobooooboobooooobooog:

,

# add alice cert in case of key with pwd

caBundleslList = [] # List of CA bundles

bundle = QgsPkiBundle.fromPemPaths( "/path/to/alice-cert.pem",
"/path/to/alice-key_w-pass.pem",
"unlock_pwd",
caBundlesList )

assert bundle is not None

# You can check bundle validity by calling:

# bundle.isValid()

O00D0O0000/O/CAsO000D00000 QgsPkiBundle DO OO00D0O0OO0OO0OOOOO0OOOO

1433 authdb O OO OOOOOOOO

Ubob0odb0O0authefgOOD0O0O00 0UOOOO0ODOO OOOODODDOOOODO

authMgr = QgsApplication.authManager ()
authMgr.removeAuthenticationConfig( "authCfg_Id_to_remove" )
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14.3.4 QgsAuthManager 0 authcfg 0 0 0 0 0

The best way to use an Authentication Config stored in the Authentication DB is referring it with the unique iden-
tifier authcfg. Expanding, means convert it from an identifier to a complete set of credentials. The best practice
to use stored Authentication Configs, is to leave it managed automatically by the Authentication manager. The
common use of a stored configuration is to connect to an authentication enabled service like a WMS or WFS or to

a DB connection.

gb: DoooQGIsSuobooooboobooooboboobooboboooobobooooboobon
Ub0o0ooooooboOo0ooboo0oO0o0000o00nO QgsAuthMethod DO O0O0O0O0O0O0O0O0OOOOO
UboobooooobOoiobogibd certldentityQOUUOOOO0OO0O0O0O0O0C0ODOOOOOOOOOOO
gooo:

authM = QgsApplication.authManager ()
print (authM. authMethod("Identity-Cert").supportedDataProviders())

gbooog:

['ows', 'wfs', 'wcs', 'wms', 'postgres'] ’

0000 authefg = "fmls770' OO O O0O0OODOODOOOOOOOOOODOWMSOOOOOODOO
000D0D0O000D0O0O000D0O0000DOD0O000D00 URLO authefgOOOODOOOOODOO

-

authCfg = 'fmls770'

quri = QgsDataSourceUri()

quri.setParam("layers", 'usa:states')
quri.setParam("styles”, '")
quri.setParam("format", 'image/png')

quri.setParam("crs", "EPSG:4326')
quri.setParam("dpiMode", '7')

quri.setParam("featureCount”, '10")

quri.setParam("authcfg", authCfg) # <---- here my authCfg url parameter
quri.setParam("contextualWMSLegend", '0')

quri.setParam("url", 'https://my_auth_enabled_server_ip/wms')

rlayer = QgsRasterLayer(str(quri.encodedUri(), "utf-8"), 'states', 'wms')

00000 0OwmsOOODOOOOODOOHTTPOOOODOODOOOOO authefgURIOOOOOO
gboooobooboooooo

O0O: 0000 authcfg 0 OO0 QgsAuthManager OO0 00000000000 DOOOODOOOO
gbooobooooboobooooobooo

gbooboobo0ooo0bobd QgsbataSourceURIOD OO OOOOO0OO000 URIOOOOOODOODOO
gboooobooboon:
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authCfg = 'fmls770'

quri = QgsDataSourceUri("my WMS uri here™)
quri.setParam("authcfg", authCfg)

rlayer = QgsRasterLayer( quri.uri(False), 'states', 'wms')

O0: FalseOOOOOOOOURIDO authefgIDOO OO URIOODDOOOODOOOODOOOO

Oo00000O0oO0OoOoOoo0 PKIOO

0000000 test_authmanager_pki_ows O test_authmanager_pki_postgres D 0O D0O OO0 QGISO O OO O
O00000O0O0o0o0o0o0oOooooboooa

144 00000000000 DOO0OO0DDOOO0O0OODDOOOOODODO
U

Ub00oo00oooo0OobobOoOoOoOoH”TTPOOOOODOODOOOO QgsNetworkAccessManager OO0
Uo00o0booooooboooboOobDOhwpliv2000 Python OO OODOOODOOODOOODOOOOOOO

O0000D0O0O0DO0O0ODONetworkAccessManager D00 PythonO O OO ODOOOOOOODOOOO
oooooooo oooogo

goboobobboboobooboobooboobooobon:

http = NetworkAccessManager (authid="my_authCfg", exception_class=My_
—FailedRequestError)
try:
response, content = http.request( "my_rest_url" )
except My_FailedRequestError, e:
# Handle exception

pass

14.5 00O 0O GUI

gobgooobobooboobooboobobbobooboobooboobooobobobooboo
gaGauiooooooooon
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1451 0 000000DO0OO0O0O GUI

Authentication DBO O OO0 O0ODOOODO OO Authentication Configuration 00 000000000000
GUI O OO QgsAuthConfigSelect OO OO OOO

| Authentication JR&ellils[E=1{+]yf

[ alice Add

Method PEKI PKCS#12 authentication

Id Ow4189q Edit Remaove

T lmmara P el asnenma HIFD camadad e oanoabkilidiias

gboooobooboooooboooon

~

# create the instance of the QgsAuthConfigSelect GUI hierarchically linked to
# the widget referred with ‘parent’

parent = QWidget() # Your GUI parent widget

gui = QgsAuthConfigSelect( parent, "postgres" )

# add the above created gui in a new tab of the interface where the

# GUI has to be integrated

tabGui = QTabWidget()

tabGui.insertTab( 1, gui, "Configurations" )

goooooQGISiddd ccode0DOOOOOOOGUIDOOOOO0O0O0O0200000000000
000o0oooooooooooooobboboDb0000000000000000 Authentication Method
ogboooooobooooooo

1452 0000000 GUI

o000 Do0ob0omoD0o00oDb000oDO000DbD000D0000 GUID QgsAuthEditoriWidgets
gbooooooboooogooboo
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' @0 @® ¥ Authentication Editors
Configurations
D Name & URI Type
1 0w4189q|aﬁce ‘ |PKLPKCE%12
j Management
! “4, Installed Plugins “& Manage Certificates 0 Utilities
Note: Editing writes directly fo authentication database

gbooooboooooooboooon

,

# create the instance of the QgsAuthEditorWidgets GUI hierarchically linked to
# the widget referred with “parent’

parent = QWidget() # Your GUI parent widget

gui = QgsAuthConfigSelect( parent )

gui.show()

gboooobobooobDest00O00O0O0OOO0OO0OODOOO
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1453 00000000 GUI

0000000000000 GUIO QgsAuthAuthoritiesEditor OO OOOOODO0O

[
o0 ®

— 1

¥ Certificate Authorities Editor
Certificate Authorities and Issuers (Root/File cerfificates are read-only)
Common Name Serial # Expiry Date Trust Policy &
Authorities in Database
Authorities from File
v System Root Authorities
| AAA Certificate Services 1 Sun Dec 31 23:59:59 2028 Trusted
| Actalis Authentication Root CA 57:0a:11... Sun Sep 22 11:22:02 2030 Trusted @
| AddTrust Class 1 CA Root 1 Sat May 30 10:38:31 2020 Trusted
- AddTrust External CA Root 1 Sat May 30 10:48:38 2020 Trusted
~ | AddTrust Qualified CA Root 1 Sat May 30 10:44:50 2020 Trusted
~ Admin-Root-CA 1005814... Wed Nov 10 07:51:07 2021 Trusted
~ AffirmTrust Commercial F777:06... Tue Dec 31 14:06:06 2030 Trusted
~ AffirmTrust Networking 7c:4i:04:... Tue Dec 31 14:08:24 2030 Trusted
~ AffirmTrust Premium Bd:Bc:14... Mon Dec 31 14:10:36 2040 Trusted
~ AffirmTrust Premium ECC 74:97:25... Mon Dec 31 14:20:24 2040 Trusted
~ America Online Root Cerification A... 1 Thu Now 18 20:43:00 2037 Trusted
| America Online Root Certification A... 1 Tue Sep 29 14:08:00 2037 Trusted
~ ANF Global Root CA 01:3f:2f:... Sun Jun 5 17:45:38 2033 Trusted
~ Apple Root CA 2 Fri Feb 9 21:40:36 2035 Trusted
~ Apple Root CA - G2 01:e0:e5... SatApr 30 18:10:09 2039 Trusted 5:"
~ Apple Root CA - G3 2d:c5ife:... Sat Apr 30 18:19:06 2039 Trusted
L Amnla Dand Marifiaaba Adodbheibo 4 Klam Enk 4N ANGA 044 ANDE T vkl g .,r
Certificates file | File of concatenated CAs andlor lssuers [x]

In [12]: a = ritiesEditor

In [13]: a.show()

gbooooboooooooboooon

~

# create the instance of the QgsAuthAuthoritiesEditor GUI hierarchically
# linked to the widget referred with “parent’

parent = QWidget() # Your GUI parent widget

gui = QgsAuthAuthoritiesEditor( parent )

gui.show()
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150 000 -0dudooodouoogg
HEN

O00: pyqgis0O0O0DOOO0OOODOOOOODOOOOOOODOOOODODODOOODOODOOOODOn
0oo:

from ggis.core import (
Qgis,
QgsApplication,
QgsMessagelog,
QgsProcessingAlgRunnerTask,
QgsProcessingContext,
QgsProcessingFeedback,
QgsProject,
QgsTask,
QgsTaskManager,

151 0000

gboooobobooooobooooboboooobooboooooboooobobooobooobon
oboooobooboooboobooooboobooaGIsubooooooobooooobooooonog

goob qosTask OO ODDOOO0OOOOOO0ODODOOOODOOOOO0ODLOOOO0OODbOO0OODODOOO
O QgsTaskManager U0 OO O0OOO0OO0OO0O00O0OO0O0OOO0OOOO0O0ODOOOOOOOOOODOOODOO
uboooobooboooooboooobooboooobOooooooboooobooboooooon
obooooQaIstooboooobobobooooobob boboooooboobooobooobooboon
googno

0000000000000 0040dQgsApplication.taskManager) D0 0000000 OOOQOOGOQd
0o0oooooooooooooooooooDoooDoooooooooooonoooaon

QGIsOUoOoobDbooooboooobobooooD

e QgsTaskOOOOOOOODOOOOOOODOOOO

class SpecialisedTask(QgsTask):
pass



https://qgis.org/pyqgis/3.34/core/QgsTask.html#qgis.core.QgsTask
https://qgis.org/pyqgis/3.34/core/QgsTaskManager.html#qgis.core.QgsTaskManager
https://qgis.org/pyqgis/3.34/core/QgsApplication.html#qgis.core.QgsApplication.taskManager
https://qgis.org/pyqgis/3.34/core/QgsTask.html#qgis.core.QgsTask
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- DOOO0OOOODOOO

1 |def heavyFunction():
2 # Some CPU intensive processing ...

3 pass

s |def workdone():
6 # ... do something useful with the results

7 pass

o |task = QgsTask.fromFunction('heavy function', heavyFunction,
10 on_finished=workdone)

- JO00OO00O0ODOODOOOOODOOOODOOOn

1 |params = dict()

» | context = QgsProcessingContext()

5 | context.setProject(QgsProject.instance())
4+ | feedback = QgsProcessingFeedback()

s |buffer_alg = QgsApplication.instance() .processingRegistry().algorithmById(
< 'native:buffer')

7 | task = QgsProcessingAlgRunnerTask(buffer_alg, params, context,

8 feedback)

obO: ODO0O0ODOO0O0OO0OOO0O0o0oobOOoOb00o0oobOo0oobOO00oDOdomQgsVectorLayer O
QgsProject OO UODOODOOOOOOOOOOOOOOOOOOOOODOODODOOODODODOD
o000 GuUIODOoOoOOo0oO0oooo0oDO0o000oDoOoO0g Qobjectd 0O DOOOOOODOO
goQiibooboobooboooboobooobooobooboboobooooboooboooooobooon
gbboobboobbobobooboobooboobooboobbobobobbobobooban
gboogbooboobobobobooboobooon

Moreover always make sure that context and feedback live for at least as long as the tasks that use them.
QGIS will crash if, upon completion of a task, QgsTaskManager fails to access the context and feedback

against which the task was scheduled.

0O 0O: Itis a common pattern to call setProject() shortly after calling QgsProcessingContext. This allows
the task as well as its callback function to use most of the project-wide settings. This is especially valuable when

working with spatial layers in the callback function.

000000000 QgsTask O addSubTask() DO OO0O00OO0OOOO0O00O0OO0OO0OO0O0OCOOO
booooboboooooboooobooboooobOobooooobooooboboooboooboon
oboooooboobooooobooooboobooooboobooooobobooobooboooooon
gobooogooooooooobooogoboboooobooboooobooooboboobogoboo
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https://qgis.org/pyqgis/3.34/core/QgsProcessingContext.html#qgis.core.QgsProcessingContext
https://qgis.org/pyqgis/3.34/core/QgsProcessingFeedback.html#qgis.core.QgsProcessingFeedback
https://qgis.org/pyqgis/3.34/core/QgsProcessingContext.html#qgis.core.QgsProcessingContext.setProject
https://qgis.org/pyqgis/3.34/core/QgsTask.html#qgis.core.QgsTask
https://qgis.org/pyqgis/3.34/core/QgsTask.html#qgis.core.QgsTask.addSubTask
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gboooobooooboooooon

Ub00b0O0obOOobO0ob0O0oO0000O0000000 QgsTask O setDependentLayersO) OOOOOOOO
gobooboboooboobooboobobbobbooboobooboobooobobboboo
gboooo

obooboooboooboobooobonbooonD addTaskOQ O OOOOOOOOOOOOOOOOOOOOO
goooooboboooobooooboooooooobobooobooooooobooobobooobobooboOoo
gbooooboobooooobooooboboooobooboooooboooobOoboooboooboon
Ubo000b00b000 addTaskQ OOOOODOO

0000000 QgsTask OO QgsTaskManager 10 OO0 O0O0O0OOO0OOOOOOOOONO

15.2 [

15.2.1 QgsTaskO OO OO

00000 RandomIntegerSumTask [0 QgsTask D0 DO ODO0OODOOODOOOOOO 500000 1000
ooooobOoOoobooooo o000 42000000000 ooooooDoobo0oobDOooDooo
0000 RandomIntegerSumTask 0000000000 DOO0OOOOODOODOOOCOOOODOOOOO
200000000000000

import random
from time import sleep

from ggis.core import (
QgsApplication, QgsTask, QgsMessagelog, Qgis
)

MESSAGE_CATEGORY = 'RandomIntegerSumTask'

class RandomIntegerSumTask(QgsTask) :
"""This shows how to subclass QgsTask"""

def __init__(self, description, duration):
super() .__init__(description, QgsTask.CanCancel)
self.duration = duration
self.total = 0@
self.iterations = 0
self.exception = None

def run(self):
"""Here you implement your heavy lifting.
Should periodically test for isCanceled() to gracefully
abort.

This method MUST return True or False.
(OD0OD0DO000o0)
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https://qgis.org/pyqgis/3.34/core/QgsTask.html#qgis.core.QgsTask.setDependentLayers
https://qgis.org/pyqgis/3.34/core/QgsTaskManager.html#qgis.core.QgsTaskManager.addTask
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def

(oooooooog)
Raising exceptions will crash QGIS, so we handle them
internally and raise them in self.finished
QgsMessagelog.logMessage('Started task "{}"'.format(
self.description()),
MESSAGE_CATEGORY, Qgis.Info)
wait_time = self.duration / 100
for i in range(100):
sleep(wait_time)
# use setProgress to report progress
self.setProgress(i)
arandominteger = random.randint(®, 500)
self.total += arandominteger
self.iterations += 1
# check isCanceled() to handle cancellation
if self.isCanceled():
return False
# simulate exceptions to show how to abort task
if arandominteger == 42:
# DO NOT raise Exception('bad value!')
# this would crash QGIS
self.exception = Exception('bad value!")
return False
return True

finished(self, result):
This function is automatically called when the task has
completed (successfully or not).
You implement finished() to do whatever follow-up stuff
should happen after the task is complete.
finished is always called from the main thread, so it's safe
to do GUI operations and raise Python exceptions here.
result is the return value from self.run.
if result:
QgsMessagelog.logMessage(
'RandomTask "{name}" completed\n' \
'RandomTotal: {total} (with {iterations} '\
'iterations)'.format(
name=self.description(),
total=self.total,
iterations=self.iterations),
MESSAGE_CATEGORY, Qgis.Success)

else:
(0ooooooo)
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(@ooooooooo)
if self.exception is None:
QgsMessagelog.loglessage(

'RandomTask " not successful but without '\
'exception (probably the task was manually '\
'canceled by the user)'.format(

name=self.description()),
MESSAGE_CATEGORY, Qgis.Warning)
else:
QgsMessagelog.logMessage(

'RandomTask " Exception: ' format(
name=self.description(),
exception=self.exception),

MESSAGE_CATEGORY, Qgis.Critical)

raise self.exception

def cancel(self):
QgsMessagelog.logMessage(

'RandomTask " was canceled'.format(
name=self.description()),
MESSAGE_CATEGORY, Qgis.Info)

super () .cancel ()

longtask = RandomIntegerSumTask('waste cpu long', 20)

shorttask = RandomIntegerSumTask('waste cpu short', 10)

minitask = RandomIntegerSumTask('waste cpu mini', 5)

shortsubtask = RandomIntegerSumTask('waste cpu subtask short', 5)
longsubtask = RandomIntegerSumTask('waste cpu subtask long', 10)
shortestsubtask = RandomIntegerSumTask('waste cpu subtask shortest', 4)

# Add a subtask (shortsubtask) to shorttask that must run after

# minitask and longtask has finished
shorttask.addSubTask(shortsubtask, [minitask, longtask])

# Add a subtask (longsubtask) to longtask that must be run

# before the parent task

longtask.addSubTask(longsubtask, [], QgsTask.ParentDependsOnSubTask)
# Add a subtask (shortestsubtask) to longtask
longtask.addSubTask(shortestsubtask)

QgsApplication. taskManager () .addTask(longtask)
QgsApplication. taskManager() .addTask(shorttask)
QgsApplication. taskManager() .addTask(minitask)

RandomIntegerSumTask(0): Started task "waste cpu subtask shortest"
(ooooooo)
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(ooooooooo)

RandomIntegerSumTask(0): Started task "waste cpu short"
RandomIntegerSumTask(0): Started task "waste cpu mini"
RandomIntegerSumTask(0): Started task "waste cpu subtask long"
RandomIntegerSumTask(3): Task "waste cpu subtask shortest" completed
RandomTotal: 25452 (with 100 iterations)
RandomIntegerSumTask(3): Task "waste cpu mini" completed
RandomTotal: 23810 (with 100 iterations)
RandomIntegerSumTask(3): Task "waste cpu subtask long" completed
RandomTotal: 26308 (with 100 iterations)
RandomIntegerSumTask(0): Started task "waste cpu long"
RandomIntegerSumTask(3): Task "waste cpu long" completed

RandomTotal: 22534 (with 100 iterations)

L

1522 OO00O0O0OODOO

U0000b0O000o0o0bbo00DOd doSomething [ OOOOO0D0OOO0DOOOODOO QgsTaskO
00000 000000000000000 on_finishedDOODOOOOO0O0OODODDOOOODOOOOO
Ub0bO0o00b000 0000 doSomethingDOOOODOOOODOOOOO0ODO wait_timedODOOOODODO

-

import random
from time import sleep

MESSAGE_CATEGORY = 'TaskFromFunction'

def doSomething(task, wait_time):
Raises an exception to abort the task.
Returns a result if success.
The result will be passed, together with the exception (None in
the case of success), to the on_finished method.
If there is an exception, there will be no result.
QgsMessagelog.logMessage('Started task '.format(task.description()),
MESSAGE_CATEGORY, Qgis.Info)
wait_time = wait_time / 100
total = 0
iterations = 0
for i in range(100):
sleep(wait_time)
# use task.setProgress to report progress
task.setProgress(i)
arandominteger = random.randint (0, 500)

total += arandominteger

(booooooo)
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(oooooooog)
iterations += 1
# check task.isCanceled() to handle cancellation
if task.isCanceled():
stopped(task)
return None
# raise an exception to abort the task
if arandominteger == 42:
raise Exception('bad value!")
return {'total': total, 'iterations': iterations,
"task': task.description()}

def stopped(task):
QgsMessagelog. logMessage(
'Task "{name}" was canceled'.format(
name=task.description()),
MESSAGE_CATEGORY, Qgis.Info)

def completed(exception, result=None):
"""This is called when doSomething is finished.
Exception is not None if doSomething raises an exception.
result is the return value of doSomething."""
if exception is None:
if result is None:
QgsMessagelog.logMessage(
'Completed with no exception and no result '\
' (probably manually canceled by the user)',
MESSAGE_CATEGORY, Qgis.Warning)
else:
QgsMessagelog.logMessage(
'Task {name} completed\n'
'Total: {total} ( with {iterations} '
'iterations)'.format(
name=result['task'],
total=result['total'],
iterations=result['iterations']),
MESSAGE_CATEGORY, Qgis.Info)
else:
QgsMessagelog.logMessage("Exception: {}".format(exception),
MESSAGE_CATEGORY, Qgis.Critical)
raise exception

# Create a few tasks
taskl = QgsTask.fromFunction('Waste cpu 1', doSomething,
on_finished=completed, wait_time=4)

task2 = QgsTask.fromFunction('Waste cpu 2', doSomething,
(CoDo00o0ooo)
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on_finished=completed, wait_time=3)
QgsApplication.taskManager() .addTask(taskl)
QgsApplication. taskManager() .addTask(task2)

(ooooooooo)

RandomIntegerSumTask(0): Started task "waste cpu subtask short"
RandomTaskFromFunction(0): Started task Waste cpu 1
RandomTaskFromFunction(0): Started task Waste cpu 2
RandomTaskFromFunction(0): Task Waste cpu 2 completed
RandomTotal: 23263 ( with 100 iterations)
RandomTaskFromFunction(0®): Task Waste cpu 1 completed
RandomTotal: 25044 ( with 100 iterations)

1523 00000000000 0O0DODOO0O0OO

qgis:randompointsinextent 0 0 0 00000000000 ODOOODOOS00000000000000000

oboboooboboo obobooboobooooboboooboobooonog

from functools import partial

from ggis.core import (QgsTaskManager, QgsMessagelog,
QgsProcessingAlgRunnerTask, QgsApplication,
QgsProcessingContext, QgsProcessingFeedback,

QgsProject)

MESSAGE_CATEGORY = 'AlgRunnerTask'

def task_finished(context, successful, results):
if not successful:
QgsMessagelog.logMessage('Task finished unsucessfully',
MESSAGE_CATEGORY, Qgis.Warning)
output_layer = context.getMapLayer(results['OUTPUT'])
# because getMapLayer doesn't transfer ownership, the layer will
# be deleted when context goes out of scope and you'll get a
# crash.
# takeMapLayer transfers ownership so it's then safe to add it
# to the project and give the project ownership.
if output_layer and output_layer.isValid():
QgsProject.instance() .addMapLayer(
context.takeResultLayer (output_layer.id()))

alg = QgsApplication.processingRegistry() .algorithmById(
'qgis:randompointsinextent')
# ‘context® and “feedback®™ need to

# live for as least as long as ‘task’,

(ooooooo)
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# otherwise the program will crash.
# Initializing them globally is a sure way
# of avoiding this unfortunate situation.
context = QgsProcessingContext()
feedback = QgsProcessingFeedback()
params = {
'"EXTENT': '0.0,10.0,40,50 [EPSG:4326]',
'"MIN_DISTANCE': 0.0,
'"POINTS_NUMBER': 50000,
'"TARGET_CRS': 'EPSG:4326',
'OUTPUT': 'memory:My random points'
}

task.executed.connect(partial (task_finished, context))
QgsApplication. taskManager() .addTask(task)

task = QgsProcessingAlgRunnerTask(alg, params, context,

(ooooooooo)

feedback)

UOo0OO000do O https:// www.opengis.ch/2018/06/22/threads-in-pyqgis3/0
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016 PythonU UOOOOOOOMO

16.1 Python O OO OO0 O0OO0O0O

gbooooooboooooooao:

1.

2.

ob:000QGISsubobooooboooobobooboobobooon

gbooobo:oooobboobooboooboobobooboooooboooooboooboooo
obooooobooooon

gbo.:g0boooboob oobgon
gboooboo.-gboobooboobooobooobn
obooooo.:gb:0000000000Db00000
gobobooboboobooboo bobooobuoobuo boobooobo

obobooooooobooooooQaGISOoobooboobooooooobooobooooboogon
gooGcIsoogoooooooboooogon

16.1.1 00O0O0O

uboooobooboboooboobo obd PpythonD 000000000 OOODOOOOOODOOO
obooooooooobobobooooooboooboobooboooooboooboboboOooooon
gbooogoooooooboobooooboboooobooboooboooobobbooobooDboOoo
gbooooboobooooobooooogan

gbooobgbobobooboobuoobon

gbobooooooboooooboooooboobooooobOoboooooboooobOobobooonog

gbooooboooboobooboooobobooobooobo 200000:

- 0000000000 0CO0ODOOODOODOOminimal plugin template 0 OO0 O QGIS Python O O

gbooooboobooooobobooobooboboboobooboooooobooon

s JO0D0O0O00ODODOODOODUODUObODOODODOPginBuilderDODOOOOODOODOOOO

gboobooboooobobooboobooooboboooobobooooboOoboon


https://github.com/wonder-sk/qgis-minimal-plugin
https://plugins.qgis.org/plugins/pluginbuilder3/
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gbooboobooboooooboboooboobooooboOoboon:

* metadata.txt-0O0 - 0000000000000 O0O0COOO0OOOOOCOOOOOOOOOOO
gobobooboobooboobobbobobooboobooboobooo

e _init__.py-00 -000000C0OO0O00ODOCclassFactoryQ U DOOO00OOOOODOCOODOOO
oboooobooooooobooooon

* mainPlugin.py -0 00000 -0000000000DOO0OO0O00ODOOODOOODOOODOOOO
gbooobooboooobooooboobooog

s formui -0000 GUIODOOOOOOO0O -QtDesigner01 0000 GUIODOO
e form.py-0000000 GUI-O00000O00 formuid Python OO O OODOODOOO

e resources.qrc-0 0000 -QtDesigner U 00000000 xmlOOOOOOOOOGUIOOO
gobobooaoboobooboobobobooboaboo

* resources.py-0 0000000000 0O0OO0ODOOO -0000000 .qre0000O00O Python O
ooooooooo

Ubd: 000ooo ood PpthonDO0O0OOO0OOOO OODOOOOOOOOODOOOOOODO
gbobooooobooooboboobooboooobooboooooboooooaon

16.1.2 00 0O0OO0O0OOODOOO

gbboobooooboooboobobooboobooboobooboooboobooboOoooboOoobooOooon

metadata.txt

oboooobooboooooboooobooboooobobooooobobooobooboooooon
U00 metadata.txt OO0 OOD0OO0ODO

ob: O0bOO00o0oooobooocobooboo vurksoooooooooog
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ooooo O O

O O

name Y oooooOoOooooooobooooon

qgisMini- Y OOo0ooooOoOoooaGIscooon

mum Ver-

sion

qgisMax- N OO0oooOoOooooOQQGIscooon

imumVer-

sion

description Y OO0o0o0o0O00oooO0O0oooDOOoOoH”HT™MLOOO

about Y ooooooOooooOoOooDOoooooDooOoOoHT™MLOOO

version Y oo0oOoooOoOoooooooboooono

author Y ooooo

email Y OO00EODOOOOOO0OOOOOOOOO0O0OODODOOOO0OOOOOoDOOn
oOoooooO00oooOooO00oODOOo0oU0oOoDoOOoOooDoOoOooDoo

changelog N OO0000ooO00ooooO00oboooOoOoOoHTMLOO

experimen- N U0000000True0 OO False-OOOOOODOODOOODOODOO True

tal

deprecated N O00000000Trued 00 False, 000OOO0OOOO0OOOOOOOOOO
oooooooooooooo

tags N oooooOo0ooooOooooboOo0oOoooooOoooooo

homepage N OO00O00OO0O000O0OO0O00DOOOO0 URL

repository Y gobooboooboooboobod URL

tracker N O00000o0O0ooo0oO0oo0DbOO0O URL

icon N oooooooooooooooooOoOoboboOoOo0oOobO0o0ooOooooooooo
00000000000 00DOOO0O0D0OOOPNG,JPEGOO

category N Raster, Vector, Database, Meshand Web O O 0 O O

plu- N ooo0oooooooooooooPiPODOO0ODOOODOOOODOOOOOOO

gin_depender 00000 name 00000000 OOOOODOOODOOO

server N OO0OD0OO00O0OD0D0Trued 00 FalseOOOOOOOOOOOOOOOOOOODO
oooooooooood

hasProcess- N O00000D00OTrue0 00O FalseOOOOOODOOOODOOODOOOODO

ingProvider oobooooobooobooon

gbobooooobooooooo oooooooooooobooobooobooooOooooboOoobooboOoobooan
obbooboobOoooooooboooboooboooo,0o0o,00b000,0000 000 WebO
gbooooboooooboooooon

uboooobooboboboobobooboon "category" U0 0OODOOOOOOODOOOOOODOOO
ugbOoooooooobobobooooooboooboobooboboooooooooboobOobooon
obobobobobobobobobobooooboobOoobooooOD category" OO ODOODOODO
0O O O Vector Rasterd DatabaselWeb D OO0 O 00000000 0OO0D0OOO Raster OO0 O0OOOOOO
Ub00000 metadata.txt OO OO0OOOO0OOOOO

(category:Raster
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O0: ggisMaximumVersion OO O0OO0OOOOO Prhon OO OO0OOOOO ODODOOOOOODOOOO
goboobobooobooobo .9oooooooo

metadata.txt J OO0 00000

; the next section is mandatory

[general]

name=HelloWorld

email=-me@example.com

author=Just Me

qgisMinimumVersion=3.0

description=This is an example plugin for greeting the world.
Multiline is allowed:
lines starting with spaces belong to the same
field, in this case to the "description" field.
HTML formatting is not allowed.

about=This paragraph can contain a detailed description
of the plugin. Multiline is allowed, HTML is not.

version=version 1.2

tracker=http://bugs.itopen.it

repository=http://www.itopen.it/repo

; end of mandatory metadata

; start of optional metadata

category=Raster

changelog=The changelog lists the plugin versions
and their changes as in the example below:
1.0 - First stable release
0.9 - All features implemented

0.8 - First testing release

; Tags are in comma separated value format, spaces are allowed within the

; tag name.

; Tags should be in English language. Please also check for existing tags and
; synonyms before creating a new one.

tags=wkt,raster,hello world

; these metadata can be empty, they will eventually become mandatory.
homepage=https://www.itopen.it

icon=icon.png

; experimental flag (applies to the single version)

experimental=True

(Cooooooo)
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(oooooooog)
; deprecated flag (applies to the whole plugin and not only to the uploaded version)
deprecated=False

; 1f empty, it will be automatically set to major version + .99

ggisMaximumVersion=3.99

; Since QGIS 3.8, a comma separated list of plugins to be installed

; (or upgraded) can be specified.

; The example below will try to install (or upgrade) "MyOtherPlugin" version 1.12
; and any version of "YetAnotherPlugin".

; Both "MyOtherPlugin" and "YetAnotherPlugin" names come from their own metadata's
; name field

plugin_dependencies=MyOtherPlugin==1.12,YetAnotherPlugin

__init__.py

0000000 Python OO ODDOOODOOODOOODOOODOODOO QGISODOOODODOO
classFactoryQ OO D000 0O0O0ODOOODODOOODOOD QGISOODDOOOODODDOOOOOO
00000 QgisInterface " 00000000 O0O0D0O0O0D0O0O0O :file: mainplugin.py 0000
0000000000000 D000000O0D0000000D00000O0DO00 TestPlugindOOO
0000oDoOoooOdooooom _init__.py000O0O0O0O0O0DOOO0DOODDOODOO

def classFactory(iface):
from .mainPlugin import TestPlugin

return TestPlugin(iface)

# any other initialisation needed

mainPlugin.py

oboboooboobooooobobo0oobooboboboobo0bOoO0n mainPlugin.py OO0 M

s

from ggis.PyQt.QtGui import
from qgis.PyQt.QtWidgets import *

# initialize Qt resources from file resources.py

from . import resources
class TestPlugin:
def __init__(self, iface):

# save reference to the QGIS interface
@oooooon)
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self.iface = iface

def initGui(self):
# create action that will start plugin configuration
self.action = QAction(QIcon("testplug:icon.png"),
"Test plugin",
self.iface.mainWindow())
self.action.setObjectName("testAction')
self.action.setWhatsThis("Configuration for test plugin")
self.action.setStatusTip("This is status tip")
self.action.triggered.connect(self.run)

# add toolbar button and menu item
self.iface.addToolBarIcon(self.action)

self.iface.addPluginToMenu("&Test plugins", self.action)

# connect to signal renderComplete which is emitted when canvas
# rendering is done

self.iface.mapCanvas() .renderComplete.connect(self.renderTest)

def unload(self):
# remove the plugin menu item and icon
self.iface.removePluginMenu("&Test plugins", self.action)
self.iface.removeToolBarIcon(self.action)

# disconnect form signal of the canvas
self.iface.mapCanvas() .renderComplete.disconnect(self.renderTest)

def run(self):
# create and show a configuration dialog or something similar
print("TestPlugin: run called!")

def renderTest(self, painter):
# use painter for drawing to map canvas

print("TestPlugin: renderTest called!")

(ooooooooo)

obooooobDobobDobO0obDO0ob0d mainPlugin.py OO0 0000000000000 3000

gogo
e __init__ 0O QGISinterface 10O DOOO0ODOOOOO
s initGuiQ OUO0OO0O0O0OO0DOOO0OO0ODOOOOOOODOO

*unloadO UO00O0OD0OO0O0O0OOO0OOOOODOOOCOOOO

0000000 addPluginToMenuO) OO0 O0O0O0O00O0O0O0O0O0O0O0OOO0OOOOOOCOOOOOO O
googoooboboooobobooboboobobooboobobooboboobobooobo
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gogbooobooboboobooobooonog:
e addPluginToRasterMenu()
* addPluginToVectorMenu()
e addPluginToDatabaseMenu()
¢ addPluginToWebMenu()
0oOd00d addPluginToMenu() DOOOODOODOOODOOODOOODO

obooooobooboooooboooobooboooobooobooooobobooobooboooooon
gooboooboobooooobooboboobooboooboobooboooooboobobobooboOoDOoon
gbooooboobooooobooooboboooobooboooooboooobOoboooboooboon

def initGui(self):
self.menu = QMenu(self.iface.mainWindow())
self.menu.setObjectName("testMenu")
self.menu.setTitle("MyMenu")

self.action = QAction(QIcon("testplug:icon.png"),

"Test plugin",

self.iface.mainWindow())
self.action.setObjectName("testAction")
self.action.setWhatsThis("Configuration for test plugin™)
self.action.setStatusTip('This is status tip")
self.action.triggered.connect(self.run)
self.menu.addAction(self.action)

menuBar = self.iface.mainWindow() .menuBar ()
menuBar.insertMenu(self.iface.firstRightStandardMenu() .menuAction(),
self.menu)

def unload(self):
self.menu.deleteLater()

Ubbooboobo0ob00000QActionOOODNO QMenu O OO DO objectName DO OO OOOOOO
gboooobooboooooboooooon

gbobooobooooooobooobooooboobobooobooobobooboooooaISstbooooboon
gboobobooobob obobuobboobobobo0bobuobbobO pluginHelpMenu() O
gboooobooooog

def initGui(self):

self.help_action = QAction(
QIcon("testplug:icon.png"),
self.tr("Test Plugin..."),

self.iface.mainWindow()

(Cooooooo)

16.1. Python 0O OO O0O0O0O0OODO 137



https://qgis.org/pyqgis/3.34/gui/QgisInterface.html#qgis.gui.QgisInterface.addPluginToRasterMenu
https://qgis.org/pyqgis/3.34/gui/QgisInterface.html#qgis.gui.QgisInterface.addPluginToVectorMenu
https://qgis.org/pyqgis/3.34/gui/QgisInterface.html#qgis.gui.QgisInterface.addPluginToDatabaseMenu
https://qgis.org/pyqgis/3.34/gui/QgisInterface.html#qgis.gui.QgisInterface.addPluginToWebMenu
https://qgis.org/pyqgis/3.34/gui/QgisInterface.html#qgis.gui.QgisInterface.addPluginToMenu
https://qgis.org/pyqgis/3.34/gui/QgisInterface.html#qgis.gui.QgisInterface.pluginHelpMenu

PyQGIS 3.34 developer cookbook

(ooooooooo)

)
# Add the action to the Help menu

self.iface.pluginHelpMenu() .addAction(self.help_action)

self.help_action.triggered.connect(self.show_help)

@staticmethod
def show_help():
o Open the online help-

i

QDesktopServices.openUrl(QUrl('https://docs.qgis.org'))

def unload(self):

self.iface.pluginHelpMenu() .removeAction(self.help_action)
del self.help_action

gbooboobooobooboooooboooooboboooooobooobooobooobooouroboooan
obobooboQGIsboooiooiooooooooDonooDobOobO0b0bO0Ob00O0 makefileD OO
gpbooooogo

1613 00 0000000000000

ooboooooobooooOoH™MLOOOOOO0OO0O0O0000O0000000000qgis.utilsO
0000000 showPluginHelpQ U DO OODOD0OO QGISOODOOOOOOOODOOODOODLOODOO
gboooog

showPluginHelpQ U OO 0O0O0O0O0ODOOOODODOO0OODODOOODDOOOODODDODOOODODOOOOOOOO
index-11_cc.htmlJ index-11.html [0 index-en.html [1 index-en_us.html [0 index.html OO OO
000000000000 000000000 11l_ccOQGISODOODOODODOODOODOODODOO
00000 o0Oo0ooOooOOoOooOOo0obOOo0obOoooOoooad

showPluginHelpOQ DO O O0O000D0O0O0D0OO0DOO0O0O0ODO0O0OODOO packageName 0 OO OOO
U000 "index"OOOOD0OO filenameD DO ODO00OO000OD0OOO0OO0O0O0O0OD0O0 emOOOODOODOOO
section0 000000000000 OOO0OO00OOO0

1614 D0 0O0OO0ODOOOO

gobooboboooboobooboobobbobbooboobooboobooobobboboo
gboooobooobooboobooooboboooboobooooobooogn
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ooooboon

000o0ooooooooooooooooobobobbbOQtLinguist 000000000 OOOOO Debian
U000 GNULnx OOODO0OO0O0O0DOOoooobooooooboooooon:

sudo apt install gttools5-dev-tools

goooogooooobo

obobooobooboooooboooobobooboobobooboo ienooooooooobooon

gobooboboobooboobooboobobooboooo

prod000

O00.pro0000000D0C000DO0O0OQtLInguist 100000 000000 OO0DOOOO

ub .pro000000O0O0O0O0O0OCOOOCOOOCOOOOOOOOOODOOOOOOOOOODOOO
oboo0o0ooooboboooooobOobooboobooboboooO0onDg example pluginOOOO
goboooooogoooono:

FORMS = ../form.ui
SOURCES = ../your_plugin.py
TRANSLATIONS = your_plugin_it.ts

gbooboooooboobooboobooboboooboobooobooboobooooboOoobOonn .pro
ubooooboobobooobOoobooooobobo0oooob0ob0oooobOobn pylupdatesO00O
ggbogbobooboobboobodabboobd .pprogddbogbbooboobboooboa
gobgooobooboobooboobooboobooboobbooboobooboobooDg:

FORMS = ../ui/about.ui ../ui/feedback.ui \
../ui/main_dialog.ui
SOURCES = ../your_plugin.py ../computation.py \
../utils.py

O000Oyour_plugin.py OO0 OD0O00QGISODOOODOOOOOOOOOODOOODOOODOOODOOOO
goboboobooooboboooobooboobooboo

000 TRANSLATIoNS U O OOOOoOOoooobooboooooboooon

O0: tsO0000000O00O your_plugin_+ language + .ts 0000000000 O0OoOoOad
00000D0OO00DO00000D0DO 2000000000000000DO00DO0O00O0DO0O #ODO0O
0ddedd..o
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s file

proJ0000000O0000OO00O0O0O .t+sO0D00O0O0O0OO00ODOOOODOODOO

Uboo0o0ob00d0your_plugin/il8n 00000000000 O0O0OOOOCOODOO:

[pylupdate 5 your_plugin.pro

your_plugin_language.ts OO0 OO0 QOO0 OdQdoonOon

sO00000 QtLinguist 00000000000 OO

.gm file

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
oooM.gmO0OOO0QGISODUODLOODLOODLOOLD wsODO0O0DODODODODLOODOODOO

gboo0oo0ob00d0your_plugin/il8n 0000000 cdOOO00OD0OO0OO0O0OOOOOODO:

(lrelease your_plugin.ts

00004i18an 0000000 your_plugin.gmO O OO OO0O0O0O0OOO

Makefile 00000000

OO00OPluginBuilder 0000000000000 Omakefile0000 pythonOOO0 QtOODDOOO
obob0oooobooooobobo0oOOMakefileOOOOOOLOCALESOOOOODOO:

[LOCALES = en

gboooobooboooooboooobooboooooa:

(LOCALES = en hu

Ub0oodbdb0 w.tsd00000 en.tsO00000D0O0OO0O0O00OO0ODOOOO0ODOODODOODOO
goo:

(make transup

OO0D0OLOCALESOUOOO0DOOOOODOOOOOD wsOOoboobooobbooooboooboboooo
000000 QtLinguist 00 000000000000ODO transcompile: 0 .gmO 0000000000
goooo:

[make transcompile

gboooooob .tsOb0obooboooobobooog
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oobooooooaoo

gbooboooboooboooobooQaIShoobooobooboboo o oobb0o o obooboboaGISO
gooooood

gboooobooooobooboooobobo

Ub: dbobooooobOobobooooboob vlIoboboooooom.tsd .gm0 OO0
obooooOobooooooboob boobooooboboboooobooooobobooooon

16.1.5 00 O0OO0O0OOOO

QGISUbbOooboobobooobobooobooobboooboooboboooboobooboOooobooDbo
obooooooboboooooaISOobooooooobooooooobooboooooooon
gboooooooobboooobooobboooooqQaGIstoooooboooooobobooooooobobooo
gboooobooon

gobOoobOooboOoood: plugins.ggis.orgd

16.1.6 OO OO

gbooobobooobo

o00o00o0o0ooOo0oDOoDOoDO0D QGISODODODOD0ODODO0DO00O0D0OOndOPlugin
Reloader 0 000000000000 0OO0O0O0O0OO0OO0OO0O0OOOOOOOOOOOOOOOOOO
gobooooooobooogogoo

qgis-plugin-ci 000000000000 00000000

qgis-pluginci 0O0QGISO O UOODUDUOODOOOUOODUOODUOODODODODODODODODODOODOOOODOODOOO
0000000000000 00000000GitHb D00 000 O Gitlab-Cl OO0 OO Transifex
<https://www.transifex.com/> 1 0000000000000 0OO0OO

CLIO cl0ooDoooxXxMLODOOOOOOOO0OO0ODOOOO0O0OOOO0O0ooOoOooooooooon
goooog
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oobooboooogoooo

gbobobooboooooooDobOobOoboQGISubnd pythonD OO ODOODODOOODOODOODO
gobgooooobooooo

my_plugin = qgis.utils.plugins['My Plugin']

goooogoboo

000000 logmessage_panel OO0 O0O00000O00OO

oooobooon

000000000 0O000D0 resources.qrc 000000 0OO0OOOO GUIODOOOOOOODOOO
gboooobooboooobobooog:

e

<RCC>
<gresource prefix="/plugins/testplug" >
<file>icon.png</file>
</qresource>
</RCC>

ooboooobooaGIstoooooooboooobooooooooboooooboobooboooo
oooooooDoooO0o0o0ooooooDooOobO0o0ooooDooOObO0o0OoooooDOoObooO0g PythonOd O
oboboooboobooboboobOdpyrecSU00O0O0O0OO0O0O0ODOODOOOOODOOO

[pyrccS -0 resources.py resources.qrc

O0: WindowsOOOOOODOOODOOODOODO Powershell OO pyrec50 0000000000000
0 "Windows cannot access the specified device, path,orfile [...]" 0000000000000 ODOOOOO
000 OSGeodW Shell D0 D ODOOODODOOPATHOOODODODOODODODODODODOODODOOOOOO
000000000000 00000 <Your QGIS Install Directory> \bin\pyrcc5.exeO OO QOO QOQd
oopooooooooooon
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16.2 DO O00O0OO0OO

O00: pyqegis0O0O0DOOO0OOODOOOOOOOOOOOODOOOODODODOOODOODOOOODOn
0oo:

from ggis.core import (
QgsProject,
QgsApplication,
QgsMapLayer,

from ggis.gui import (
QgsGui,
QgsOptionsWidgetFactory,
QgsOptionsPagelWidget,
QgsLayerTreeEmbeddedWidgetProvider,
QgsLayerTreeEmbeddedWidgetRegistry,

from ggis.PyQt.QtCore import Qt
from ggis.PyQt.QtWidgets import (
QMessageBox,
QAction,
QHBoxLayout,
QComboBox,

)
from ggis.PyQt.QtGui import QIcon

gbooooboboobooboobooooboboooobooobooobooboooon

16.21 OO0 O0O0OO0DOOO0ODOOOOOOOOOOO

goob0o0d initGuiQ O0O0OD00OO

self.key_action = QAction("Test Plugin", self.iface.mainWindow())
self.iface.registerMainWWindowAction(self.key_action, "Ctrl+I") # action triggered by.
—Ctrl+I

self.iface.addPluginToMenu("&Test plugins", self.key_action)
self.key_action.triggered.connect(self.key_action_triggered)

unloadQ O OOOOO

[self.iface.unregisterMainWindowAction(self.key_action)
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CIRL+IO00O0000000D00000D0000

def key_action_triggered(self):

QMessageBox.information(self.iface.mainWindow(),"0k", "You pressed Ctrl+I")

gboooobobooooobooooboboooobobooooboobooooboboooboooboon
oboooooobooooooooo:

,

# in the initGui() function

QgsGui . shortcutsManager() .registerAction(self.key_action)

# and in the unload() function

QgsGui . shortcutsManager () .unregisterAction(self.key_action)

16.2.2 QGISO 0O 0DO0O0O0OO0OODOO

QGISOOOOooOobOobOobOobobOobobobobobobooboOoobooboooOoooooOoboooon
gboooboooboooboobooboboobooboGIstobooooboooooooboobooboobooon
gobOdO getThemeIconO ODUODOODOOODOOODOODO

goooQaIStbooooooooboonoo r%mActionFileOpen.svgIZIIZIDDDD[II:II:II:IDDD

# e.g. somewhere in the initGui

self.file_open_action = QAction(
QgsApplication.getThemeIcon("/mActionFileOpen.svg"),
self.tr("Select a File..."),
self.iface.mainWindow()

)

self.iface.addPluginToMenu("MyPlugin", self.file_open_action)

iconPathQ O QGISOODODOO00OOOOOODOODOODOODOOODOODOOO0OO0O0OO QGIS
embedded images - Cheatsheet 0 0 O 00 O O

1623 D0 O0O00O00ODOO0ODOOOO0OOOODOOOODOOO

o00b0o0o0ob0ooobo0ooooobooobOboobobo0oooO0oooooDOoOoDbOOoQGISOOnDDbod
ubooooboobooooobool1oocoboobooooobooooboboooooboooboooboan
oboooooboobooooobooooboobobooooboobooooobobooooboobooooooon
oood

gbooooboboooooboooobobooooboboooooboooobooboooooboon
oboooooboobooooobooooboobobooooboobooooobobooooboobooooooon
obooooooobooo20000000000 mainPlugin.py 000000 0OD0OO0O0OO
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~

class MyPluginOptionsFactory(QgsOptionsWidgetFactory):

def __init__(self):

super().__init__(Q)

def icon(self):
return QIcon('icons/my_plugin_icon.svg')

def createWidget(self, parent):
return ConfigOptionsPage(parent)

class ConfigOptionsPage(QgsOptionsPageWidget) :

def __init__(self, parent):
super() .__init__(parent)
layout = QHBoxLayout()
layout.setContentsMargins(®, 0, 0, 0)
self.setLayout(layout)

oboooopooboboobogoD _init__0000DOO0OOO

from ggis.PyQt.QtWidgets import QHBoxLayout

from ggis.gui import QgsOptionsWidgetFactory, QgsOptionsPageWidget

class MyPlugin:

o

"""QGIS Plugin Implementation.

def __init__(self, iface):

mirn

Constructor.

:param iface: An interface instance that will be passed to this class

which provides the hook by which you can manipulate the QGIS

application at run time.
:type iface: QgsInterface

i

# Save reference to the QGIS interface

self.iface = iface

def initGui(self):

self.options_factory = MyPluginOptionsFactory()

self.options_factory.setTitle(self.tr('My Plugin'))

iface.registerOptionsWidgetFactory(self.options_factory)

(Cooooooo)
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(ooooooooo)

def unload(self):
iface.unregisterOptionsWidgetFactory(self.options_factory)

Tip: OO000D0OO0OO0O0ODOOO0ODOOOOODODOOO0OD

gooooobobooooooooobobooooooboobo0oooUobDbObOboooooooooo
000000 QgsMapLayerConfigWidgetFactory O QgsMapLayerConfigWidget DO OO OOOOOOO

16.24 000000 OODOOODOODODDOODOODOOOO

bbb boogbobogbobogbobooboboobobooooboobooboooobaooa
gobgooobobooboobooboobobbobooboobooboobooobobobooboo
gbooooo@gbooboooooobooboobooobooooboobooboobooobooooboooan
uboooooboooooooooobooobooobobooooooo.oo)oobocooooooobooon
ggboboboboobobboobooboo oo bobboboabod

gbbooooooobooooobooboobooboooboooboobboobobooooooooobooooon
gboooobobooooobooooboboooboobooon

class LayerStyleComboBox(QComboBox) :
def __init__(self, layer):
QComboBox.__init__(self)
self.layer = layer
for style_name in layer.styleManager().styles():
self.addItem(style_name)

idx = self.findText(layer.styleManager() .currentStyle())
if idx != -1:
self.setCurrentIndex(idx)

self.currentIndexChanged.connect(self.on_current_changed)

def on_current_changed(self, index):
self.layer.styleManager() .setCurrentStyle(self.itemText(index))

class LayerStylelWidgetProvider(QgsLayerTreeEmbeddedWidgetProvider) :

def __init__(self):
QgsLayerTreeEmbeddedWidgetProvider.__init__(self)

def id(self):
return "style"

def name(self):

(Cooooooo)
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(ooooooooo)

return "Layer style chooser"

def createWidget(self, layer, widgetIndex):
return LayerStyleComboBox(layer)

def supportsLayer(self, layer):
return True # any layer is fine

provider = LayerStyleWidgetProvider()
QgsGui.layerTreeEmbeddedWidgetRegistry () .addProvider(provider)

ooooooooooooooobooobo0oooooboobo0o0ooobooooDOoO0nD "ooobOog
ugobooonb "ooboooobooobooobooooobooooobooooobooooboobooOooobooooon
oboboooboobooooobobooooobobobooboOoboooooono

goboobooboobooboobooboboboobobooboobooboon

layer = iface.activeLayer()

counter = int(layer.customProperty("embeddedWidgets/count", 0))
layer.setCustomProperty("embeddedWidgets/count"”, counter+1)
layer.setCustomProperty("'embeddedWidgets/{}/id".format (counter), "style")
view = self.iface.layerTreeView()
view.layerTreeModel () .refreshlLayerlLegend(view.currentLegendNode())
view.currentNode() . setExpanded (True)

16.3 000000000 DOODOO0O0ODOO0ODOIDEOD

obobooboobooooooooobOg IDE/OooOobOoooboooooooooboon IDEOOOn
OO0QGISO pythen DO DO OOOODOODOOOOODOOOODOODOOOODODOODOO

16.3.1 PythonO OO 0OOOOOOO0O0OOOO0COOOO
Python0 0000000000000 O00C0O000O000000O0O00C0O0O0O0OO0O0O00O000O0
000..0000000000000:

* Pluginreloader: D00 D0D0QGISUOUIODDNDDOOOOOOODODODDODOOOOOODDOODO
gboooooboooon

e FirstAid: 000D 000000000000 0000000000000000 PythonODODOODODO
gbooooboooooooo
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O O: Despite our constant efforts, information beyond this line may not be updated for QGIS 3. Refer to
https://qgis.org/pyqgis/master for the python API documentation or, give a hand to update the chapters you

know about. Thanks.

16.3.2 Linux 0 Windows O IDEC OO0 00O ooQ

Linux 00 0000QGISOODODOODOOOODOODO PYTHONPATHO OO DDOOOOOOOODODOODO
o0o00000oDoO00oDOo0oO0O0~/.pashrcOOO ~/.bash-profile 0000000000000
0000000000000 OpenSUSE Tumbleweed O O 0 0O 0O O

Lexport PYTHONPATH="$PYTHONPATH: /usr/share/qgis/python/plugins: /usr/share/qgis/python"

obobooooobooooobobooooobobobooboOoboooooonoo

[source ~/ .bashrc

**Windows**0 0 0QGISO O DOODOOOOODQGISOOODOOOODODOODOOODOooobooOooon
oboboooooboooooboooQaGISubooooboboooooboboooobooboonog

OSGeo4dW O OOODOOOOODOODOOO OSGedW OO ODOOOO pinOOOOOOOOOOOODOO
00000000 C:\0SGeo4li\bin\ggis-unstable.bat DO OO OOOOOOOOOO0O

16.3.3 PyscripterIDEC 000000000 (Windows)

Pyscripter IDEO OO0 O0DOOOOCODOOOOOO
1. gqgis-unstable.bat DO OO OO0 OOpyscripter.bat 0000000000
2. 0000000000000O0DODO0O0000OQQGISOObDoDDODbOo0oooooooog

3. Pyscriper UD OO0 O DODO0O0OO00O0OO000D00ODODO PythonOOOOOOODDOOOOOOOOO
gbooooood

4. 0000QGISOODOODO Python DLLO Pyscripeer 10D OO0 ODO0OO0O0OOODOOOOOO
oooOoogoDoSGeoW D DO DOOOO binODOODOOOOODOOOODODOOOO

@echo off

SET OSGEO4W_ROOT=C:\0SGeo4W

call "%0SGEO4W_ROOT%"\bin\o4w_env.bat

call "%0SGEO4W_ROOT%"\bin\gdall6.bat

@echo off

path %PATH%:%GISBASE%\bin

Start C:\pyscripter\pyscripter.exe --python25 --pythondllpath=C:\0SGeo4W\bin

5. 00000000b00000b0000b0b0000nd Pyscriper00000O0O0
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Pyscripter D0 DO OO0ODO Eclipse 00000000 D0OO000D0OOO0O0O0DO0OOOO0DODOOOODOO
UbO0o0O00o0oO0boooog Ecipse0000000O0O0OOOOO

16.3.4 Eclipse] PyDevO O OO OO OO0O0O
000000

Eclipse 0 O0D0O0OO0OO0ODOODOOOOODOODOODO
* Eclipse
e Aptana Studio 3 Plugin 0 O PyDev
* QGIS 2.x

« QGISUOOODOOODO RemoteDebug L DO DO OO OOODOOODOOODOODOOODOOODOO

oobooobooooooboooboobooboooobooobooooooooboooo.oooao oA
oboooooboooooboobobooooo

Windows O Eclipse 000 000000000000 DDOOOO0O0OD0OOCOO00DOOOODOOOO Eclipse
gboooooboooooog

1. qgis_core. dll1 000000000 OO0OODOOO0OOOOONO C:0 0SGeod4W [0 Apps [ qgis
ObinO00O0O0O0O0OO0 QGISODODODOODDODDODOOOOODOOOOOOoOOoOOoOOoODODODODDOOO
output/bin/RelWithDebInfo 0O OO O

2. eclipse.exeJ OO OOOOOOODOO

3.0000000000000QGISODO0O0DOO D eclipse000OOOOOO

call "C:\0SGeo4W\bin\o4w_env.bat"
set PATH=%PATH%;C:\path\to\your\qggis_core.dll\parent\folder
start /B C:\path\to\your\eclipse.exe

EclipseOOOOOOoOOnO

1. Eclipse DO0O0OO0O0OO00DOO0O0ODOO0O0DOOODOOOOOOOOOOOOOOOOOOOOOOOO
gbobobooaoboobouogboobobobooboaoboobaoobugoboooboaoboaoboo
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Select a wizard — >

Create a new project resource r

Wizards:

type filter text &

fl PHP Project
il Rails Project
il Ruby Project
& Web Project
<~ = General
= C/C++
= CVS
= Java
= PyDev
= Ruby
= Web

A

= Other

® = Back H Mext = ‘ | Cancel | | Finish

O 16.1: Eclipse DO OO0ODO

2.0000000000000000DO0 NewlO Folder DOODODODO

3. 000o0obooooboooooooooboooooooboo0o ooo0oooboooobOoooooo
oboboooboooooooooboooooooobooooobooobboooooooboooobooon
obooooooooon

gboboooo oboooogoooboobooobo boboooooboooobooooboooooooboooobooooaon
gbbooboobooboobooboobooboooboobooooboobo IbEODOOOOOoOOoooan
oboooogoo
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ooboobooog

goooooooooooon:
1. Eclipse 00 ODOO0O0O0OO0O0DODODOOOOOODOO Window O Open Perspective 0 Other 0 Debug[1]
2. PyDev O Start Debug Server 10 00O PyDevO O DOODOOOOOOOOOOO

3. Eclipse 0 QGISOOODOOOOOOODOOODOOOOOOODOQGISOODOOOOODOoOoobooboOoo
OO00OPythonODOOO0O00DDOOOOO0OO0O0DODODODOOOOO Remote Debug OO DOOOOODODO
obobooooOoobooobOoobooboobbooboGIstoooooboooboooboooboogon
ooooog

gboooobobooooobooooboboooobooooooboooobOoboooboooboon
ubbooobooomoobooobooboooooooobooobooobooobooooooobooooboon
gboooobooooboobooooobom

o MR 0 W bl L e ] e L L e L L L W

B8

89s= def printProfile(self):

A o0 printer = QPrinter( QPrinter.HighResolution )
91 printer. setOutputFormat( OPrinter.PdfFormat )
92 printer.setPaperSize( QPrinter.Ad )

93 printer.setOrientation( QPrinter.LlLandscape )

94

95 printPreviewDlg = QPrintPreviewDialogl( )

96 printPreviewDlg. paintRequested. connect( self.printRequested )
a7

98 printPreviewDlg.exec_()

g9

100 @yqgtSlot( QPrinter )

101= def printRequested( self, printer )

102 self.webView.print ( printer )

1A

0162:. 00000000

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gboooobooobooboboooooobo

1. 0000000000 0000 Window O Showviewl OO DOOOODODO Debug Server 00000
O000000000 OpenConsole 00O DO0OOOOOODOOODOOODOODO PyDevO OO
ooooooOooooboooooboooon

2. 00000000 0O0OO00bOO00bOO0bOO0ObO0Ob0O0OPYDevO 0000 ODOODOOOOODOOO
gobooboobooobooboobobboboo

3. vDev 0O O00OO000O0 ODOOO0OOOODOODOOOOOOOODOODOOOOOOODOODbOOOn
obooooboooobooobooboooboobboobooboooooboooboooobooobooon
ooooboooooooboooooooo

882 det changeVerticalExaggeration(self, val): 15

a m [T a U [ B

B Console % | % Debug % Breakpoints 4" Search &3 Progress Fi PyUnit x b & & |4 B -3 |5 0O
Debug Server

|Del::ug Server at port: 5678 ﬂ

0 163: PyDevO OO DOODOOODO
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gboooobobooooobooooboboooobooboooooboooobobooobooobon
gbooooboAPIODOO0OO0OO0OO0DOOO0OOODOOOOOOn

Tip: 0000000000 ODOOOO0OOO0OOODOOOOO0O0O0OOOoODODOOOOO0OOOoOO
O0000ooDooOD00000ooDOOo0b0Og PinConsole0000D0O0O0O0OOOODOODOOOO
gboboooooboobooobobooooboon

Eclipse 0 APIO 00O OO0O

O0000D0OO00OOEcdipse 1000 QGISO APIDODOO0OOOO0O0O0DOOOOOOO0ODODOOOO
0000000000000 0O0000o0ODO00000D0D0OOEclipse0 00000000 APIOOO
oboooooobooboooobooboo

O000000OOEclipse0 0 QGISODOOOO0ODOOOOODODODOOOODOODOOODODOOO
O00D0O000D0O0O000D0O0O000DObO000DbOD0O00 Eclipse0000O0O0OO0O0ODO

1. 000000000 PyDev OODOOODO O PythonOOODOODO

oo0ooo0o0oooo0oooDoO0ooo0oDo0ooooDD PythonOODOOOODDO QGISOOODO
python2.70 00000000000 OCOO0OO0OO0ODOOODOOO ODOOOD OOODODOODOOO
oon

4 Python Interpreters

General Python interpreters (e.g.: python.exe)
Aptana Studio

Name Lecation
C/C+H+

= [binfpython2.7

fusr/bin/python2.7

Help
Install/Update

Java

4 v v v v v v v

Library Hover |
PyDev |

Builders
b Debug =i Libraries | Forced Builtins I Predefined IﬁEnwrcnment ® String Substitution Variables

P Djange Templates Editer System PYTHONPATH

b Editor &) Justlib6 4fpython2.7 flib-th [ @
Interactive Console &) fusr/lib64/python2.7/lib-old
Interpreter - Iron Python &l usr/lib64/python2.7/lib-dynload @
Interpreter - Jython & fusr/lib64/python2.7/site-packages - Remowve
%) fusr/lib64/python2.7/site-packages/gst-0.10
Logging =) {usr/lib64/python2.7/site-packages/gthk-2.0 k
PyLint &) fusrilib/python 2 7/site-packages
PyUnit &) fusrilib/python 2 7/site-packages/setuptools-0.6¢11-py2.7.egg-info
Scripting PyDev ' {usr/lib64/python2 7 fsite-packages/PyQt4
Task Tags & /home/kk/dev/cpp/qgis/qtcreator-build/output/python
P Remote Systems &) /home/kk/.qgis/python/plugins E
P Run/Debug =
b Team lRestore Defaults] [ Apply
a | [»]
@ [ Cancel l [ oK l
O 164: PyDevO0O0OO0O0O0O00OO
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2. 00000000000D0000D

3. 00000b00oboooooQaIStObooonoooood python00DOOOOOODOOODOOOO
0o0o0o0oobo0oo0ooob0ob0o0bDOpugins D0 O0OD0OOOOODOOM

1. QGISO 0O

N

.python DO OO0OOODOOO

3. qgisO0O0O0O0

4. Enter 000000 QGISOOODOODOODOODDODOOODOOOOODOOOOO
5.000000000 /qgis/__init__.pycO0000000D0O0O0ODOODOODOOODOO

4. plugins 00000000 DOOOOO000O0O0OO wserprofile 00000000 python/plugins 00O
ooom

5. 00 Forced Builtins U0 O UOOOOOONew.. 00 0O0OO0D0O0O qgisOO0O00OO0OO0DOONO Eclipse O
QGISAPIDIIOOIODOOOOOOOOOOCODOECpsed PyQtAPID 00O OOOOOOOODO
gooOoOoOoOoooopyQtOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
gooooooooooo

6.0oKOOODOOOODOOO

O0: QGISAPIODODODODODOODO QGISmaster 10O OOOOOOO SIPODOOOODOOO
O00D0O0@mOoDO0o000Db0 Appy 000000000 0O0DODOO0OO EclipseOO0ODOOO
gboooooooooon

16.3.5 UbuntuO0 0000000 QGISO PyCharmO OO OO OO

PyCharm O JetBrains 0 0 0 0 O O Python O O IDE O O O Community Edition 0 0 O 0 O O O Professional
Ub0oo0ooobDoo0o0oOoO0PyCharmOODOO0OOO https://www.jetbrains.com/pycharm/download O O O O
oooooood

UbummuOOOO00000DOODOOOOO ~/dev/qgis/build/master 0 QGISOOOO0O0O0O0DOOODO
obooooooboboooaIStobOobooooooobobooooobooboooooooon
gboooooboobooboooboo

1. PyCharm O Project Properties, Project Interpreter 0 QGISO OO Python DO OO ODOODOOODO
2. 00000000 AddDODODOOOODOO
3. Virtualenv environment 0 0 0 0 0 0O

4. 00000000C00D0DO PythonOOOODODOOODOOODOO ~/dev/qgis/venv 00000
oboOoPpythonOOOOOODOODOOOOODOOOOODOO

5.00000000000000 Python3000000000000O0O0ODOODO200000000
Inherit global site-packages 1 Make available to all projects 100000000000

16.3. 00 0000D0D0OODOODODOOODOODIDED O 153


https://www.jetbrains.com/pycharm/download

PyQGIS 3.34 developer cookbook

Add Python Interpreter X
«* Virtualenv Environment © New environment

0 Conda Environment Location: /home/etienne/dev/qgis/veny

A . .
System Interpreter Base interpreter: ¢ Python 3.7 /usr/bin/pythons.7 v

# Pipenv Environment
P Inherit global site-packages

Make available to all projects
() Existing environment
Interpreter:  <No interpreter>

Make available to all projects

m Cancel

1.oKOODODOOOODDOOO0O0ODOOO guilabel:Showall DO OOODOOOO

2. 0000000000000 0O0O0O0O0D0OQGISOOO0ODODOO0OO0DbDOOOOnDDOOd Show paths
for the selected interpreter. 10 0000000

3.0000000000000O0DO000d: ~/dev/qggis/build/master/output/python

e QGIS 3.7 ~fdew’pythonfvenvfbln/pythc-n +

# Python 3.7 / B
'0
Interpreter Paths x
Y
Jusr/lib/python3.7 + | s
Jusr/lib/python3.7/lib-dynload =
/home/etienne/dev/python/venv/lib/python3.7/site-packages
/home/etienne/.local/lib/python3.7/site-packages )
Jusr/local/lib/python3.7/dist-packages
Jusr/lib/python3/dist-packages
/home/etienne/dev/qgis/build/ltr/output/python (added by user)
K e
OK Cancel

1. PyCharm OO O OO0OD0O0OO0DOOCOOO0O0DOOOOOO PythonOOOOOOODOOOOOO
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good

PyCharm O QGIS API OO 0O 0O from qgis.PyQt.QtCore import QDir DO OO QGISO DO OO Qt
000ooooo pyQtAPIODDO0DO0ODO0O0OO0OOOOO0ODO0OPYCharm OO0 OOOOOO
oopoooogooo

PyCharm OO0 OO0O000O0O0O0O0DOODOOOCOOOOOOOOOOOOODOOOOOOOOOOOO0
gbooobooboboobooooboboobooboobDoobOooboooDOoaGIstobDoobon
PyCharm 0 OO0 O0O0OO0O0O00D wnittest 0000000000 D0OO0O0O00OPythonOO0ODO QGISO
000000000000 FirstAidDDDODDOOOODOOOODOOOOO

16.3.6 PDBO O OO OCOODOOOO

Eclipse 0 PyCharm OO O DO IDECOOOO0OO0OOOODOOOODOOD PDBOOOOODOODODO
ooo

. 000oo00booooobooooboobooooooon

# Use pdb for debugging

import pdb

# also import pyqtRemoveInputHook

from ggis.PyQt.QtCore import pyqgtRemoveInputHook

# These lines allow you to set a breakpoint in the app
pyqtRemoveInputHook ()

pdb.set_trace()

2. 00QGISOO00OoOobOobOoobouoboon

LinnxOOOOOOO:

‘$ ./Qgis

macOSOOO0O0O0DOO:

[$ /Applications/Qgis.app/Contents/Mac0S/Qgis

3. goboobooboooooobooooooboooooobbooooooooobooooooboboooon

TODO:
obooooooooon
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16.4 0O O00D0O0OOODODOOO

gbbooboooobooobooooobooobooooobooooboooboooooooob boo
Pyhon U0 O0O0OO0O0O0OO0O0OOODOOODOCOOOOOOOODOOODOOODOOOOOOOOOOOOOO0
gbooooobooooooboooboooboobooooboobooboooboooboooboobooboOobooobn
oboooooooooooboooobobooogoboobooooboooobDobooooDboOoo
ogXMLOOOOOOoOooOOoooooao

oboooooobooboooooboo

1641 000O0OO0O0OO

- JO00OO00OO0OODOOOODOODOOODOOn

- 00000000 DOOODOOO0ODOODOO0ODOO0O0DOOO0DO0OODO0OODOOAboutOODOOOODO
gboogboooooobobobobooboboooooboobobobobobobobooooo
gboooobooooooobo

gbooooobobooobooboooobobooonog

1000000000000 descripion0 0000000000 OC0O0OOOODO AboutDOOOOO
goo

ggbobooboboobobooobboobboobooboboobobooobooobooooo
0o0Ooooooo0ooo0ob0obOobo0obOo webODOODODOOOOOOO 100 GitHubO GitLabO
Bitbucket 0 0 0000000000 0ODOOOOO

oboooobooobooooboooboooobooobobooobobooooooooboboooooobooon
oboooooboooboobobooboobo webOOobooooboooOODO

gbobobooboooboobooboobooboobobooboobooooobooboobooobooon
obooQaGIsunooooooobooooooaon

16.42 0000000
- 000000000 (uii*.pyOresources_repyD 00000000000 0. 000000 (OO
O.gitignore) DO 0O O0O00OO0OO0O0O0OOODOO
s JOD000O0ODOO0OOODOODOODOODOOWebDOOODODOOOOODOO

- JO0000D0O00OOO0DOODOODOODMODbOOOOODOOOODOOOODOOOOODbOOn
oboboooboooobooobooobooobooooooboooboooobooobooobooooooooaon
oobobooobooooooboooboooooboooboooobooobobooobooboooobooobobooo

gbooooboooooboobooooboboooooboboooobooboooooan
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16.4.3 000 PythonO OO O OOOOODO

U0 0 PythonOOOOOODOOODOUOO https://plugins.qgis.org/ DO O 00O
O00000D0000OD0O0ODOOSGEOwebportal DO OSGEOIDO DO ODODOODOOOOODOO
gooboooOoooooooooo0oooboOooOooooboOooooOoboOooooDOobooooD

TODO:
go0oooooooooooooOon

g

gbobooooobooooobooboooobooboooooobon

gbooooooooobooboboooooobooogoboo
0000 O0DOOODOODOOOODOOOOOOODOOOODOOOOOODOOOODODOO

« 00000 plugins.can_approve 1 00D 00OO000O0O0O0O0OO0O0OOODOODOOOOOOOOOO
oooooo

« 00 OO0 plugins.can_approve 0 0 0000000000000 OO0O OO0 DOOOOOODOO
g0o0ooOdbO0o0ooOO0obOO0bOOo0ooO0bOooooboOobooooooDo

gbooobodobgoboooboboobooobobooboo oboobooboboo oo booboo

e plugins.can_approve 0 000000000 0ODODO0OO0OODOODODOODOOOODOOOOOOO
dooooOoooooobooooooboooodg

oooobooon
Ub0o00oO0ooo0boobo0obo0oOobOo0nDgn plugins.can_approve D00 0000 ODOOOODOOO
gbooooobooboboobobooobobooon

gboobogoboobobobbobobobooboobobob obooobooboboboooaoa
gooooood

00
gbboooooooooooboobooboobooboooboobbooboooooooooboooon
oboooooo
goboooooobooboooobooogobobbooooooobooboboooooboboboooDooo

1. 0000000000000 0000Db000ASCIIO0O0OA-ZO00 azOOOOOOOOOOO
0 oooooobo-ocoboobooooobobooooobobobooboobooon

2. metadata.txt 0O OO0

. Jbobobooodob boboocoboobooooobooooboobooooooboon
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4. version000000D00O0O00DOOOOODOOOO

goooogooboo

o0ooboooO0O0o0ooObOOOO000oOoOooDoD (ZipdooobOOOO0o0ooobooboboOooooo
00000000000 oooooooo0oDooD0b0 plugins DD ODO0DDOODODOOODOOODOODOO
oooooboooboobbzipooooooOoOoobOOOoOoOOoOobOOO0oobOoOoooDOooDoOoo
0 metadata.txt O __init_  .pyUUOUOOOOOREADNEO OO OOOOOOODODODO (resources.qrc)
000000DO0O000OD00O0 puginzipO0OOOOOODOODOOODOO

plugin.zip
pluginfolder/
|-- 118n
| |-- translation_file_de.ts
[-- img
| |-- icon.png
|  “-- iconsource.svg
|-- __init__.py
| -- Makefile
| -- metadata.txt
| -- more_code.py
| -- main_code.py
| -- README
| -- resources.qrc
| -- resources_rc.py

"-- ui_Qt_user_interface_file.ui

PythonOOOOOOOOOOOOOOOOOOOOOODOOODOOOD C++O00000O0O0OO0OOOO0
obooo0OdpythonOOOOODOOOOOOO0ODOOOOOOOODOOODOOOOOOOOOOOOOO
goboboooogooboo

Python 0O OOO0O0O0C+HOOOO0DOOOOODOQGISOOODOOOODOOOODOOO OOODOO
000000 ~/(UserProfile)/python/plugins 00000000000 OO0OO0O

e UNIX/Mac: (qgis_prefix)/share/qgis/python/plugins
e Windows: (qgis_prefix)/python/plugins

~ 0 (UserProfile) OO O U O core_and_external_plugins 00000000 ONO

Ul: QGIS PLUGINPATHUOOOOUOOOODOOOOOOOOOOOOOOOOOobOOOobOoOoooaon
gbobooobooboooooboooooobooog
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0170 OD000O0U0ooooooon

gboboooboooobooooboooooooboooboobooooobooooooooooooooooon
gbooooboooboobooboooobooobooobooobogooboqQaGIsStooooooooobogon

obobooooobooboooboboooooboboooomooboooooboobobooooOobooon
obooooomoooboooooboboooobomoobooooboooobDobooogoboOoo
gboooood

oboooooboobooooobooooboobooooboobooooobobooobooboooooon
gbooogoooooooboobooooboboooobooboooboooobobbooobooDboOoo
gbbooboobooboobooboobooboooooboobboobbooooooooobooooon

171 00O OOO
00000000000 0D0O0O000000D0O0O00000O0PIuginBuilder DO0O0O000DDOOOO
ooooo

1. PluginBuilder 0 0 OO0 OO0 O00OODOOO

2. PluginBuilder 0 0000000000000 0000OPuginBuilder 10000000 O0O00OO
obooooomoboobooooobobobooboobooon

j.000oboooogoboo0ooooooooooooooooo0oooOooooOooooboOoooDbobooo
gbobobooboooboobooooooobooboboboboooooooooooooooon
oboooboooooboooooboboooboooobooboooboooboobooooobooooaon
oboooooobooooooo

172 0000000 O0ODOODOOO

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
ooo

I. metadata.txt 000000000 0DO0OO0O0OODOOOOODOO

hasProcessingProvider=yes

2. initGui 000000000 O0O000O0O0O0O00O00000 PpythonOOOOOOOOOOODOOO
ooooooooboo
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from ggis.core import QgsApplication

from processing_provider.provider import Provider

class YourPluginName():

def __init__(self):
self.provider = None

def initProcessing(self):
self.provider = Provider()
QgsApplication.processingRegistry() .addProvider(self.provider)

def initGui(self):
self.initProcessing()

def unload(self):
QgsApplication.processingRegistry() .removeProvider(self.provider)

3. processing_provider U0 00000000000 30000000000000000O00O0O

« 000 __init__.pyUUOO00OOOoOO0OOOOOOOO PythonOOOOOOOOOOOOOOOO

e provider.py U0 000000000000 ODOOO0OOOOCOODOOOOODOOODOOOOO
gbooooboooon

e

from ggis.core import QgsProcessingProvider

from processing_provider.example_processing_algorithm import.

—.ExampleProcessingAlgorithm

class Provider(QgsProcessingProvider):

def loadAlgorithms(self, *args, **kwargs):
self.addAlgorithm(ExampleProcessingAlgorithm())
# add additional algorithms here
# self.addAlgorithm(MyOtherAlgorithm())

def id(self, *args, **kwargs):
"""The ID of your plugin, used for identifying the provider.

This string should be a unique, short, character only string,
eg "qgis" or '"gdal". This string should not be localised.

i

return 'yourplugin'

def name(self, *args, **kwargs):
(ooooooo)
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22

23

2

25

26

27

28

29

30

31

32

33

def

L

(0OOO0O0OO0OO0OO0o0)

"""The human friendly name of your plugin in Processing.

This string should be as short as possible (e.g. "Lastools", not
"Lastools version 1.0.1 64-bit") and localised.

i

return self.tr('Your plugin')

icon(self):
"""Should return a QIcon which is used for your provider inside
the Processing toolbox.

i

return QgsProcessingProvider.icon(self)

e example_processing_algorithm.py 00000000000 0O0OO0O0OOODOOONO scripttem-

platefile 00000000000 O0ODO0ODOOOOODOODOOOOODOODOOOO

4. 0000000 QGISOOO0OODOOOO0O0O0O0O0OOOOO0O0OooooDOoOObOOoOoOooooon
oboooobooboooooboboooboobooboobooonoa
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180 OD0odouoogod

O00: pyqegis0O0O0DOO0OOODOOOOOOOOOOOODOOOODODOOODOODOOOODOn
oo:

from gqgis.core import (
QgsPluginlLayer,
QgsPluginlLayerType,
QgsMapLayerRenderer,
QgsApplication,
QgsProject,

from ggis.PyQt.QtGui import QImage

L

gogooobooboboooooooooooboboodoooouoooobooboobooooogaaon
QgsPluginLayer U0 O O0DOO0D0OODDOODOODOOODOO0ODO0ODOODOOOODOODOODn

18.1 QgsPluginLayer0 000000

0000000 QgsPluginLayer 000000 OO0OO Watermark example plugin 000 0O00OOO0OO
oooooooo

gobgoobooboobooboobooboobobobooboobooboon

class WatermarkLayerRenderer(QgsMapLayerRenderer) :

def __init__(self, layerId, rendererContext):
super().__init__(layerId, rendererContext)

def render(self):
image = QImage("/usr/share/icons/hicolor/128x128/apps/qgis.png")
painter = self.renderContext() .painter()
painter.save()
painter.drawImage(10, 10, image)
painter.restore()
return True

(Cooooooo)
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(ooooooooo)

class WatermarkPluginLayer(QgsPluginLayer):

LAYER_TYPE="watermark"

def __init__(self):
super() .__init__(WatermarkPluginLayer.LAYER_TYPE, "Watermark plugin layer™)
self.setValid(True)

def createMapRenderer(self, rendererContext):
return WatermarkLayerRenderer(self.id(), rendererContext)

def setTransformContext(self, ct):
pass

# Methods for reading and writing specific information to the project file can
# also be added:

def readXml(self, node, context):
pass

def writeXml(self, node, doc, context):
pass

ooboooooobooboooobooooooboooooooooooboooooooboooobooooon:

plugin_layer = WatermarkPluginLayer()
QgsProject.instance() .addMapLayer(plugin_layer)

gbobooobooboooooboooobooboooobOoboooobooboooooOon:

-

class WatermarkPluginLayerType(QgsPluginLayerType) :

def __init__(self):
super() .__init__ (WatermarkPluginLayer.LAYER_TYPE)

def createlayer(self):
return WatermarkPluginLayer()

# You can also add GUI code for displaying custom information
# in the layer properties
def showLayerProperties(self, layer):

pass

(Cooooooo)
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# Keep a reference to the instance in Python so it won't
# be garbage collected
plt = WatermarkPluginLayerType()

assert QgsApplication.pluginlLayerRegistry() .addPluginLayerType(plt)

(ooooooooo)

18.1. QgsPluginLayer D00 0000
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167

0190 0D00douooooood

O00: pyqegis0O0O0DOO0OOODOOOOOOOOOOOODOOOODODOOODOODOOOODOn
oo:

from ggis.core import (
QgsVectorLayer,
QgsPointXY,

uboooooobooooobooooooboon:
 JO0000O00ODO0OOODODOODOUODOObOODODOOD
00000 ODOODOOOOODOOOODOODOOOOODOODOOn

U0000000000000 RoadGraph OO O OODOOODOOOOOOOOOOODOOODOOOOOO
gbobooobooboooooboooobobooogobOo pythonOOODOOOOODODOOOOODO

191 00O OO

gbooooboobooooobooooboobooooboooboooon
. 00000b0ooooboooobooboooobooboooooboooooOon
2. 0000000000

j.gboboocobOoboooobobooonog

19.2 00000000

oboooooooooob ---0o0obboobbooboobooboboobooooobo0ooboooobooobbooobooon
gobooooobooboooooboooobobooooboobooboobooboo

gbbooboboooobooooboooboooboobooobooboooOooobOoobOoobooooobooon
obooooboobooooobooooboobooooboboooooboooobooboooooon
gbobooooboobooboooboobooooboboo2000b0000b00bobooonog
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gbooooobooboooooboboooboobooboobooboooobobooooOooooom
ubooooboooobooboooobooooobo---0b0ob000obO0obOooooboboboooon
gboboooooboooooboboooboobooooboboooooboboooooon

gbooooboooobooboooobobooboobooobooono

oobooooOoooooooooboOBuider 00000000000 OO0OOOOODOOOODOOOOOOO
O Director O OOOOOO0OODOOODOONO Directord 100000000 : QgsVectorLayerDirectord
gbooooboboooooboooobobooooboobooooobooooboboooboonboon
ubbobooobOooboooooonbOo 100000000: QgsGraphBuilder OO QgsGraph OO OO0
0000000 O0BGL <https:/www.boost.org/doc/libs/1_48_0/libs/graph/doc/index.html>"_ [0 NetworkX [
gboboooooooooobooooboboobooboobooboobooooDboon

00000000o0oDo0o0o000000oooooooD srategy 100000000000 0OOOOO
O00000000QgsNetworkDistanceStrategy U 0 00 0O 0O 0O 0O O O O O:class: QgsNetworkSpeedStrategy
<gqgis.analysis.QgsNetworkSpeedStrategy> 0 0 0 000000000000 0O0OO0OOODOOOODOOOO
000000000000 0D0O000D000ORoadGraph 000000 D0OOO0O0ODOOOODOOOO
000oooOo0ooooOoooooOoooooooooon

ggbogooaobooaoo

gboooobooooboobooooboboobooboooboobobooogon

(from ggis.analysis import * 1

gobooboboooboobooboobooboo

# don't use information about road direction from layer attributes,
# all roads are treated as two-way
T L]

director = QgsVectorLayerDirector(vectorLayer, -1, , , '', QgsVectorLayerDirector.

—DirectionBoth)

# use field with index 5 as source of information about road direction.

# one-way roads with direct direction have attribute value "yes",

# one-way roads with reverse direction have the value "1", and accordingly
# bidirectional roads have "no". By default roads are treated as two-way.
# This scheme can be used with OpenStreetMap data

director = QgsVectorLayerDirector(vectorLayer, 5, 'yes', '1', 'no',.

—QgsVectorLayerDirector.DirectionBoth)

L

ubooooboboooooboooobooboooobOoboooooboooobooboooooboon
ggboboboboaoboobuoobuoobobbobooboobooboobooobobbooboa
googooo

director = QgsVectorLayerDirector(vectorLayer,
directionFieldId,
directDirectionValue,
reverseDirectionValue,
bothDirectionValue,

(Cooooooo)
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(ooooooooo)

defaultDirection)

|

ggboboboboaoboaboobuoobobbobboobooboobooboooa

vectorLayer - J 00000000000 O0OO0O0OO

directionFieldId -0 000000000000 O0O0O0COO0O0OOOODOODOOOOOOOOO
o000 10000000000 0b0b00ooobobo

directDirectionValue --00 0000000000000 OO0O0O0O0OO0OO0OO0OOOOOO
ooo

reverseDirectionValue---0 0000000000000 OO0O0OOO0OOOOOOOOOOOO
ooo

bothDirectionValue---0 00 0000000000000 O0O0COOOOOOOOOOOOOOO
obooobooboobooobooooobooboooonog

defaultDirection---OJ 0000000000000 0O0O0O00OOO directionFieldIdOOOO
obobooobooooobos3oobboooboooboooobooooooooboooboobooboon
ooooooooo

— QgsVectorLayerDirector.DirectionForward---O0 0O 0000
— QgsVectorLayerDirector.DirectionBackward --O0 O OO QOO0

— QgsVectorLayerDirector.DirectionBoth --- 0 0 O

gbobooobobooooboboooooboooboobobooooona

-

# The index of the field that contains information about the edge speed
attributeld = 1

# Default speed value

defaultValue = 50

# Conversion from speed to metric units ('1' means no conversion)

toMetricFactor = 1

strategy = QgsNetworkSpeedStrategy(attributeld, defaultValue, toMetricFactor)

gbobooooooooooboboooobobo

director = QgsVectorLayerDirector(vectorLayer, -1, "', "', "', 3)

director.addStrategy(strategy)

Ub0000ooO0o0obOo0ob0boOo0obO0oOobOoOob0nboOnOaesGraphBuilder000O000O00O0O0O0OO0DOOOO
goboboooogooboo

crs---0000000O00O00O0O0OOO0OO
otfEnabled -0 000000000000 0DOOO0O0ODOOOOCOOOO TruedOTFOODO M
topologyTolerance -0 0000000 OO0OOODOOOOO OO

ellipsoidID---O000000O0O0O00O0O0ODO "WGS84"O

19.2.
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# only CRS is set, all other values are defaults
builder = QgsGraphBuilder(vectorLayer.crs())

gboboooooboooooboobooooboobooooooboon

startPoint = QgsPointXY(1179720.1871, 5419067.3507)
endPoint = QgsPointXY(1180616.0205, 5419745.7839)

obooooboobooooobooooboobooooboboooooboooobooboooooon

{tiedPoints = director.makeGraph(builder, [startPoint, endPoint])

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
U000 tiedPoints DO O O0OO0OO00OO0OOO0OCOOODOOOOODOOOOOOODOOOOOOODOOO
gboboooooooooobooogoon

{graph = builder.graph(Q

gboooooobooooobobooooboon

startId = graph.findVertex(tiedPoints[0])
endId = graph.findVertex(tiedPoints[1])

193 00O OO0

gboooobobooooobooooboboooobooboooooboooobobooobooobon
uboooobooboooooboooobooboooobOooooooboooobooboooooon
gbobooooobooboooboboooobooo

gboooobobooooobooooboboooobooboooooboooobobooobooobooon
gboooobooboooooboooobooboooooboan

gbobooooobooooobobooooboobooboobobooooboooDo
- JO00OO00OO0ODOODO 10000000 -000
s JO00O0O0O0OOODOOOOODOODOOOOODOOn

- JD0BOUOODADODODOODODOOODOODODOO AODBOOODOOOOODODODOO
gbooooboobooooooboooo

0000000000 QgsGraphAnalyzer O 0O OO shortestTree() U dijkstraQQ OOOOOOOO0O
O0dijkstraQ 0000000000000 O0OOOOOOOOOOO0OO0OO0OOOOOOOOOOOOO0O0O0
0000000000 0000o0oo

shortestTreeQ DO O0O0OO0O0O0O0O0O0OOO0OOOODOOOOOOOOODOODOOOOOOODOODOOO
00000000 QgsGraph) OO0 O300000000O0O0OOO

e source---0 000000
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e startVertexIdx -0 0000000000 OOOO0O

e criterionNum--- 00000000000 O0O0O0OOOOOCOM

[tree = QgsGraphAnalyzer.shortestTree(graph, startId, 0)

dijkstraQ OO00O00O0O0O0O0O0O0DOOCODO200000000000000000,000000A0
oboooooobobooobooboboo-1ob0b0o0ooOo0obOo200000000R,000000O00O
UOan0000000000D0 0000000000000 DOUBLEMAXOOODOOOOO

L(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, startId, 0)

0000 shortestTreeQ OO OO00OOO00OO0DOOOOO0ODOOOOOOOODOOOODOOOOODOOOOO
goboooooooboobooooooooooboobooboboooboobboobboobOooDOoOom

O0: D00000O0DbO0bO0bO0Db0Db000000D00 QgsRubberBand OO OO0OODOOOODO
gooobooboobobbobooboobuoobonoobo

from qgis.core import *

from ggis.gui import *

from ggis.analysis import *
from qgis.PyQt.QtCore import *
from qgis.PyQt.QtGui import *

vectorLayer = QgsVectorLayer('testdata/network.gpkg|layername=network_lines', 'lines')
director = QgsVectorLayerDirector(vectorLayer, -1, '', "', "', QgsVectorLayerDirector.
—DirectionBoth)

strategy = QgsNetworkDistanceStrategy()
director.addStrategy(strategy)
builder = QgsGraphBuilder(vectorLayer.crs())

pStart = QgsPointXY(1179661.925139,5419188.074362)
tiedPoint = director.makeGraph(builder, [pStart])
pStart = tiedPoint[0]

graph = builder.graph(Q

idStart = graph.findVertex(pStart)

tree = QgsGraphAnalyzer.shortestTree(graph, idStart, 0)
i=20

while (i < tree.edgeCount()):

rb = QgsRubberBand(iface.mapCanvas())
rb.setColor (Qt.red)

(Cooooooo)
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(CoDo0o0ooooo)
rb.addPoint (tree.vertex(tree.edge(i).fromVertex()) .point())
rb.addPoint (tree.vertex(tree.edge(i).toVertex()).point())

i=1i+1

gboboogboddijkstraQO0O00O0ODOOO

-

from qgis.core import *

from qgis.gui import *

from ggis.analysis import *
from qgis.PyQt.QtCore import *
from qgis.PyQt.QtGui import *

vectorLayer = QgsVectorLayer('testdata/network.gpkg|layername=network_lines', 'lines')
director = QgsVectorLayerDirector(vectorLayer, -1, '', '', "', QgsVectorLayerDirector.
—DirectionBoth)

strategy = QgsNetworkDistanceStrategy()
director.addStrategy(strategy)
builder = QgsGraphBuilder(vectorLayer.crs())

pStart = QgsPointXY(1179661.925139,5419188.074362)
tiedPoint = director.makeGraph(builder, [pStart])
pStart = tiedPoint[0]

graph = builder.graph(Q

idStart = graph.findVertex(pStart)

(tree, costs) = QgsGraphAnalyzer.dijkstra(graph, idStart, 0)

for edgeld in tree:
if edgeld == -1:
continue
rb = QgsRubberBand(iface.mapCanvas())
rb.setColor (Qt.red)
rb.addPoint (graph.vertex(graph.edge(edgeld) . fromVertex()) .point())
rb.addPoint (graph.vertex(graph.edge(edgeld).toVertex()) .point())
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1931 000000000

2000000000000 000O0O00O0DOO0O0O0O0O0DbOOO00O0OO0O00O0 ACOO BODOO
Uboboobooboobobob0ooboob0b0obboO0b0ODg shortestTree() O ODO dijkstraQ
go0ooo0oobooo0 AfJ0DOOO0OooOoOO0oooOoooooD ooooooBOOODODOBOOO A
gbooooooboooobobooooboboooooobon

assign T = B
while T != B
add point T to path
get incoming edge for point T
look for point TT, that is start point of this edge
assign T = TT
add point A to path

L

gbooooboboooooboooobooboooobOobooooobooooboboooooboon
gbooooboobooobobooooooo

O0O0O0OQGISPythonOODOOOD shortestTreeQ DO DO OODOOODOODOOODOOOTOCOOOO
gboooobobooooobooooboboooobobooooboobooooboboooboooboon
oboooo

-

from qgis.core import *
from qgis.gui import *
from ggis.analysis import *

from gqgis.PyQt.QtCore import *
from ggis.PyQt.QtGui import *

vectorLayer = QgsVectorLayer('testdata/network.gpkg|layername=network_lines', 'lines')
builder = QgsGraphBuilder(vectorLayer.sourceCrs())

director = QgsVectorLayerDirector(vectorLayer, -1, , , "', QgsVectorLayerDirector.

—DirectionBoth)

startPoint = QgsPointXY(1179661.925139,5419188.074362)
endPoint = QgsPointXY(1180942.970617,5420040.097560)

tiedPoints = director.makeGraph(builder, [startPoint, endPoint])
tStart, tStop = tiedPoints

graph = builder.graph(Q
idxStart = graph.findVertex(tStart)

tree = QgsGraphAnalyzer.shortestTree(graph, idxStart, 0)

idxStart = tree.findVertex(tStart)
idxEnd = tree.findVertex(tStop)

(Cooooooo)
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(ooooooooo)

if idxEnd == -1:
raise Exception('No route!')

# Add last point
route = [tree.vertex(idxEnd).point()]

# Iterate the graph
while idxEnd != idxStart:
edgelds = tree.vertex(idxEnd) .incomingEdges()
if len(edgeIds) == 0:
break
edge = tree.edge(edgelds[0])
route.insert(0, tree.vertex(edge.fromVertex()).point())
idxEnd = edge.fromVertex()

# Display
rb = QgsRubberBand(iface.mapCanvas())
rb.setColor(Qt.green)

# This may require coordinate transformation if project's CRS
# is different than layer's CRS
for p in route:

rb.addPoint (p)

gobobboboobogdijkstraQ OOOOO0OOOOOOO

from ggis.core import *
from qgis.gui import *
from ggis.analysis import *

from qgis.PyQt.QtCore import *
from qgis.PyQt.QtGui import *

vectorLayer = QgsVectorLayer('testdata/network.gpkg|layername=network_lines', 'lines')
director = QgsVectorLayerDirector(vectorLayer, -1, '', "', '', QgsVectorLayerDirector.
—DirectionBoth)

strategy = QgsNetworkDistanceStrategy()
director.addStrategy(strategy)

builder = QgsGraphBuilder(vectorLayer.sourceCrs())

startPoint = QgsPointXY(1179661.925139,5419188.074362)
endPoint = QgsPointXY(1180942.970617,5420040.097560)

(ooooooo)
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(CoDo0o0ooooo)
tiedPoints = director.makeGraph(builder, [startPoint, endPoint])
tStart, tStop = tiedPoints

graph = builder.graph(Q
idxStart = graph.findVertex(tStart)
idxEnd = graph.findVertex(tStop)

(tree, costs) = QgsGraphAnalyzer.dijkstra(graph, idxStart, 0)

if tree[idxEnd] == -1:
raise Exception('No route!')

# Total cost

cost = costs[idxEnd]

# Add last point
route = [graph.vertex(idxEnd).point()]

# Iterate the graph

while idxEnd != idxStart:
idxEnd = graph.edge(tree[idxEnd]) . fromVertex()
route.insert(0, graph.vertex(idxEnd).point())

# Display
rb = QgsRubberBand(iface.mapCanvas())
rb.setColor(Qt.red)

# This may require coordinate transformation if project's CRS
# 1is different than layer's CRS
for p in route:

rb.addPoint (p)

1932 000000
b A00O0DO0OO0DOOoO0obO0oooOobD ACODOODbOOoo0obODAODODODODODOoOoOOoOOOoOOOO
gboooobooboooobobooboobooboooog

obooooboooboobooooobooooOobmobobooobooooooboobosoowoboolsoaon
gbooooobooooboooobooomooobooboobooooboooooboboooooo

Ubo0O00O0000D00000 QgsGraphAnalyzer D000 dijkstraQQ OOOOOOO0OO0OOOOcostO
oboobOobooobOOooooboobooboooboooboObDeostil]OOO0OOODOOOOODOOOOOO
gbobooibooobooboooobobooooooboboooooon

gbooooooooboobooboboboobooobooboobobobooOooboooboobOobOoobooon

193. 0O0O0OODO 175



https://qgis.org/pyqgis/3.34/analysis/QgsGraphAnalyzer.html#qgis.analysis.QgsGraphAnalyzer
https://qgis.org/pyqgis/3.34/analysis/QgsGraphAnalyzer.html#qgis.analysis.QgsGraphAnalyzer.dijkstra

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

PyQGIS 3.34 developer cookbook

gboooobobooooobooooboboooobooboooooboooobobooobooobon
gboooooobooooobooooobooboboooboOobooooobooono

oo0
director = QgsVectorLayerDirector(vectorLayer, -1, '', '", "', QgsVectorLayerDirector.
—DirectionBoth)

strategy = QgsNetworkDistanceStrategy()
director.addStrategy(strategy)
builder = QgsGraphBuilder(vectorLayer.crs())

pStart = QgsPointXY(1179661.925139, 5419188.074362)
delta = iface.mapCanvas().getCoordinateTransform() .mapUnitsPerPixel() * 1

rb = QgsRubberBand(iface.mapCanvas())

rb.setColor(Qt.green)

rb.addPoint (QgsPointXY (pStart.x() delta, pStart.y(Q delta))
rb.addPoint (QgsPointXY(pStart.x() + delta, pStart.y() - delta))
rb.addPoint (QgsPointXY(pStart.x() + delta, pStart.y() + delta))
rb.addPoint (QgsPointXY(pStart.x() - delta, pStart.y() + delta))

tiedPoints = director.makeGraph(builder, [pStart])
graph = builder.graph()
tStart = tiedPoints[0]

idStart = graph.findVertex(tStart)

(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, idStart, 0)

upperBound = []
r = 1500.0
i=20
tree.reverse()

while i < len(cost):
if cost[i] > r and tree[i] != -1:
outVertexId = graph.edge(tree [i]).toVertex()
if cost[outVertexId] < r:
upperBound. append (i)

i=1i+1

for i in upperBound:
centerPoint = graph.vertex(i).point()
rb = QgsRubberBand(iface.mapCanvas())
rb.setColor(Qt.red)

rb.addPoint (QgsPointXY(centerPoint.x() - delta, centerPoint.y() - delta))
(Cooooooo)

176 0190 00000O0O0OO0OO0OoDOOO




PyQGIS 3.34 developer cookbook

(ooooooooo)

2 rb.addPoint (QgsPointXY(centerPoint.x() + delta, centerPoint.y() - delta))
0 rb.addPoint (QgsPointXY(centerPoint.x() + delta, centerPoint.y() + delta))
m rb.addPoint (QgsPointXY(centerPoint.x() - delta, centerPoint.y() + delta))
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12000 QGIS Server ] Python

201 0OO0OO

QGISOUOIOUODODOOOOODONO QGIS-Servermanual O O0O0O0O0O0OO
QGISServer 0 30000000 ODO:
1. QGISServer U0 0O O0O0OOGCOOOOOOOOOOODO APIODOOOOODOOOO

2. QGIS Server FCGL: DO O DOODOOOOO OGCODOODODOWMSOWFEFSOWCS OUOUOO OGC API
(WFS3/OAPIF) 00000 FCGIODODODODOOOOOODONO ggis_mapserv.fcgi

3.QG6GISObDOoboOono:-ocCOOOnOwMSOWFEFSOWCS O0O0OO OGC API (WFS3/0OAPIF) OO 0O
00o00o0O0b0o00o0ob0ob000Db0bO00 ggis_mapserver

0000000o00D0o0oD0o00D0o000o000o00DQGISServer APIDODODOOOOOODOO
UO0Python OO DOOOOOOOOOOOODODOOOOOCOOOOODOOQGIS SServer APIODOONO
QGISOOO00O0ObOOobOOoOooobOoboboooOOobooooobooon

ob00ooobo0ooooobooooobooooboogQaGISServer 0O oo0oooboobboobDoOoO
gboooobobooo APIO00D0000000O0OO00O0O0DO0O000000:

« EMBEDDING — 00 Python 0 OO D0OODOOOOO QGIS Server APIO OO OO0
* STANDALONE — QGIS Server 0 00000000 WSGI/HTTPO OO OOODOOOOD

« FILTERS - 00000000000 QGISOOOOOOO/0bO0b0o0o0oo0o0g

SERVICES — 000 SERVICEO ODUODODO
* OGCAPIs - U000 oGcGCcAPIODOOODOO

gboooboooboooboooboobboobooboooooooooog pythonOOOOOOOOOO
00000 QGIS Server Python APIO O OO0 DOOODOOOODOOODOOOODOOODOOOODOO QGIS
Secver 00D 0000000 O0OOFCGIODDOOOOOO0O0OOOOOOOOOODOOOOOOOOO
gb:0000000000000000000 PythonOOOOOOO0OO0OOO0ODOOODOOODOODOOOOO
ob0o APIDOOODOOO0OO0OD0O0DOO
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20.2 Server APIO O [

0000 QGISServer OO ODOODOOOOODOOOODODOOOO:
e QgsServer 00 000O0ODOOODOODOODOOOOODOODOODOODODOOODOODOO
* QgsServerRequest DO 0D 0OO0O0O0OODOODO0ODODODOODOODOOOOOOMOI
* QgsServer.handleRequest(request, response) OO 0O0O0O0OOOOOOOOOOOOOOOO

QGISServerFCGID OO UOOOODOOOOOOODOODOOODOODOOOOODODOOOO:

-

initialize the QgsApplication
create the QgsServer
the main server loop waits forever for client requests:
for each incoming request:
create a QgsServerRequest request
create a QgsServerResponse response
call QgsServer.handleRequest(request, response)
filter plugins may be executed
send the output to the client

QgsServer.handleRequest(request, response) 00000000 OOOOOOOOOOOODOOOO
00000000 QgsServerRequest [ QgsServerResponse [ QgsServerInterfaceJOOOOOOO
goooooOoooooooooooaoan

O0: QGISO0O000O000000D00000D000000QGISServerAPIOOOO0OOOOOOO
ugbbooboboobboobooboobooboobooboobboobboboboobooban
googoobgooog

20.3 STANDALONE 0O 0 EMBEDDING

obooooobooboooooboooobooboboooobooboooooboooobooboooooon
oboobooooobooooo HTTPOO0DO0ODOOODOODOOODOODOOOOOOOODOOOODOO
gboooood

QGISServer APIOD OO0 0O0OOOO0OOHTTPOOOOOODOOOOODOOO:

from ggis.core import QgsApplication
from qgis.server import *
app = QgsApplication([], False)

# Create the server instance, it may be a single one that
# is reused on multiple requests

server = QgsServer()

(Cooooooo)
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https://qgis.org/pyqgis/3.34/server/QgsServerRequest.html#qgis.server.QgsServerRequest
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(oooooooog)
# Create the request by specifying the full URL and an optional body
# (for example for POST requests)
request = QgsBufferServerRequest(
'http://localhost:8081/?MAP=/qgis-server/projects/helloworld.qgs' +
'&SERVICE=WMS&REQUEST=GetCapabilities"')

# Create a response objects

response = QgsBufferServerResponse()

# Handle the request

server.handleRequest(request, response)

print(response.headers())
print(response.body() .data() .decode('utf8'))

app.exitQgis()

gobooQaGIstocooooobooboboooboobooooboooboooobooobooooooobooon
gooooooopooooOooooOoO0oDooO0OooDoOo0OoDooOooDoooOoDoogooDooog
goboobobboobooboobuoobuoobuobobOoboOobooOn: ggis_wrapped_server.py

204 00000000ODOO
Server python 0 0000 O0OQGISServer 1000000000 NODOONOONONODOOOOOOOOODO
00000000 APIOO0O0O00000000000

O0000o0000D0O000DO0O0o00o0oDbDbOO0O00D0OQgsServerInterface000000DODOOO
gbooobooooobooboobooboobooboooobooboboobobooooo10cobooooon
oboboooooboo1oooobobooobooboooobOobooo AptO0ooooooooobon

2041 00O0O0O0OO0OODOOOODOOOO

goooobo3goooooobobbobobobobiodooon 1o0o0oggooo0obDagsServerInterface
obobooobooooooobooooboobooboooon:

ooooo goooog QgsServerInterface [ [

1/0 QgsServerFilter registerFilter()
000000 QgsAccessControlFilter registerAccessControl()
ooooa QgsServerCacheFilter registerServerCache()
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https://qgis.org/pyqgis/3.34/server/QgsServerInterface.html#qgis.server.QgsServerInterface.registerServerCache
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iioooono

roooooooooooboooowMSOwESOOOOoooOooooooooooboooooboooobooo
gobgooobobooboobooboobobbobooboobooboobooobobobooboo
gboooobobooooXMLOOOOOO0O XSLooooooboooobooooboob wMsSOoOo
gboooobooboobooboooooobo

000000 server plugins APIdocs 000D O00OD0O0ODODODDOODOODOOOO
gbo0o0O0oDo30000o00bOooOo0obOOobooo1ooopooboooOooDoon:
e onRequestReady()
e onResponseComplete()

e onSendResponse ()

O00000obO0Db0O0O0000DbOobO0O0O0ODOD (QgskRequestHandlery DO ODOODOOOOOO
gooooooooooo @o/MooL)yoooooooooooboooooooboooDboooooooDoo
gboooooom

gbooogooooooooboooooboboooobooboooboooobobbobooboooboo
gbboobobooobooboobobnb FalsebOoooobooobooooobOoOoOobOoooan
gbooooboooobooooon

gobooboboooboobooboobobbobbooboobooboobooobobboboo
gbooooodn:

for each incoming request:
create GET/POST request handler
pass request to an instance of QgsServerInterface

call onRequestReady filters

if there is not a response:
if SERVICE is WMS/WFS/WCS:
create WMS/WFS/WCS service
call service’ s executeRequest
possibly call onSendResponse for each chunk of bytes
sent to the client by a streaming services (WFS)
call onResponseComplete
request handler sends the response to the client

goboobobooboobooboobooboboon

182 0O 20 0 QGIS Server O Python
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onhRequestReady

o00o0o0o0o00oooObO0o00oooOb0o0ob0 URLOOO0DO0OO000000DOO0O0WMSOWES
gbooooobooobooooobooooboboooobOoboooooboooobOobooonog

« 0O/O00

- OOOO0OO

- JO00O00O00ODOOO0O0ODOODOOOOODOOO
 JODOOD0OOODO

SERVICEOOOOOOOOOOOOOOOO0ODODOOO0DOOO0O0OOO0O0OooOoOooooooobooooo
obobooobooboooooboooooboobooooboobooooobooooboOobooooom

onSendResponse

go0o0ooooo0ooooooooooooooO@OD fegibOOOODODDODDDDDODO FCGI stdout
OHobooooooooooOoobooobOooboobooooDo0oobo0oOobOoO0DOwWES O GetFeature
gbboobbobobOobooobooboO0oboooboobO0oboo0obo000bnO onSendResponse() OO
uboooobooocoooooon

Ub00000DbO0b0O0000b0000 onSendrResponse) DO OOOODOOOOODOODOOOOODOO

ugbobooboooobooboo @bobobobog)dbOoid onResponseComplete() DOOOOOO
obooooboooooooo

FalseOOOOOOODOODOOOOODOOOODODODOOOODODOODODODOOOODODOOO
000000000 onResponseComplete) DO UOOOOO0OOOO0OOOOOOOOOOOOOOOOOO
gboooo

onResponseComplete

ubooooobooooooboooobobooboooboooooboooobooboboboobooooaon
gbgbogbgbobobgoboooooooogoboboboboboboooooobooboooobaona
goboobobboboobooboobooboobuo0obuoobobbOonl onSendResponse()
gboooobobobooobobooboobooboooog

onResponseComplete) DOOO0OOOOOOOOOWPSOOODODOODODOODOOOOOOOOOOOO
gbooooobooboooboobooooowMSOooooboobooooboooooboooo

FalseOOOOOOOODOOOODO onResponseComplete) DO O0O0OO0OOOOOOOOOOOOOO
0000000000 000ooOoboo00o0ooooboooooooobooaoa
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goboobooooboooooon

o00o0ooooooO0o0o0ooooDo0O0o0o0ooooDobO: 000D 0D 0OOQgsMapServiceException
00000000 QgsRequestHandler DO O00O000O0O0O0O0O0O0OO0O0OOOO0OOOOOOOOOO
obbooboooboooboooobooooooooboobD c++oooooooooo pythonOOOOOOO
gobobobobobooboooboobooboobooboboobooboobgaon

gboooobobooooobooooboboooobobooooobooooboboooooboon
oboodOpythonOODOOODOOODOOODOOOOOOOOOOOODOOOD C++OO0OODOOODOOOO
gboooooooon

gboobgobobooon

00ooobOoon Pytheon DO0DD0O0ODO0OD DO0O0O0O0OODOODOODODOO QGISPythonD OO O
000000000 000000000000000000000000000 QGISO00000oOooood
0 QgisInterface 0000000 ODODOOQGISODOODOODOODOODOODOODOOODODOOOO
0000000 QGISServer DD DO0DO0O0OOOODODODDOOOUOOODODODODNO QgsServerInterface
Jgopoooooooooooog

ubobooooobOoboboooooboobOoboonoono QGISServerOOOOOO0OOOOODOOO
gbob0oO0000Ometadata.txtO0000O0O0O:

[server:True

O0: server=True 00 000000000000 O0DO00O0O0O00OO0O0 QGISServer0O0OOOOOOOO
oood

OO00O0000 qggis3-server-vagrant OO0 00000000 githwbOOOOOODOOOOOODOOODOO
0000 ooobDobo0o0ooob0b0oobDO QGISpluginsDOOOO ODODOOODOODOODOO

gboooobgoooo

gogboboobooboooboooboobooboobooboo

PYTHON_PLUGINS_PATH/
HelloServer/
__init__.py --> *required®
HelloServer.py --> *required®
metadata.txt --> *required®
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__init__.py

0000000 python DO DODOOOOOO0O0O0O00000O0O0O0O000O00O0QGISSServer010O0O0O0O0O00
serverClassFactoryQ U0 UOO0O00O0O000O0O0O0O0O0O0O0O0O0DOO0O0DOCOOOOODOQGIS Server
obooooobobooboboOoo0obOOo0obOOo0ob0O000000 QgsServerInterfaceOOOOOOOOOO
I A T ¢ A S o),
gbooooobooooon:

def serverClassFactory(serverIface):
from .HelloServer import HelloServerServer

return HelloServerServer(serverIface)

HelloServer.py

goboobooboobooboobuooboobobbobbo0obO0O HelloServer.py O

Ub0obO0obOobOob0o10000000000000000 qgsServerFilterOOOOOOODOOO
goooog

0 QgsServerFilter 0O OO0OO0O0OO0O0OOOODODODOOOOOOODOO:
e onRequestReady()
¢ onResponseComplete()

e onSendResponse()

OOOOOSERVICEOOOOOOO "HELLO"DOOOODODOUOHelloServer! DO OOOODODOOOO
goobooobgoo:

class HelloFilter(QgsServerFilter):

def __init__(self, serverIface):
super() .__init__(serverIface)

def onRequestReady(self) -> bool:
QgsMessagelog.logMessage("HelloFilter.onRequestReady")
return True

def onSendResponse(self) -> bool:
QgsMessagelog.logMessage("HelloFilter.onSendResponse'™)
return True

def onResponseComplete(self) -> bool:
QgsMessagelog.logMessage("HelloFilter.onResponseComplete™)
request = self.serverInterface().requestHandler()
params = request.parameterMap()
if params.get('SERVICE', '').upper() == 'HELLO':

(booooooo)
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(oooooooog)
request.clear()
request.setResponseHeader('Content-type', 'text/plain')
# Note that the content is of type "bytes"
request.appendBody(b'HelloServer!")
return True

OO00D0O0O00D0OO0O00DOOOserverIface 000000000 OOOODO:

class HelloServerServer:
def __init__(self, serverIface):
serverIface.registerFilter(HelloFilter(serverIface), 100)

registerFilter)) 0 200000000000000O00C000O0O0DOO0ODOOOODOOODOODOO
gobgooobobooboobooboobob

3000000000000 00000000000000O00O000O0O000O00O0O0OO0O0DOOOoO0oDoad
0000000000000 0000 QgsServerInterface O OO QgsRequestHandler DO OO OO
00000000 0OQgsRequestHandler 0000000000 O0DODOCOOOOOO :func: requestReady™ ]
0000000000000 DO00O00bOO0DOO0bDO0OU func:sendResponse 1000 O0O0O0OOOO
00000000 00oOO0oO0oOO0o0bOO0o0bOoobOOoooOoooa

gobgoobobooboobooboobobboboon

goooobgn

gbooogooooooooboooobobooooboobooooboooobobboobogoDboo
oo0ooDo0o0o0o0oooDooO0o0o0o0oO0n0TparameterMap™ D 0000000000 DDOOOOOO
gbowMSOOooOooOoooooboooooo

class ParamsFilter(QgsServerFilter):

def __init__(self, serverIface):
super (ParamsFilter, self).__init__(serverIface)

def onRequestReady(self) -> bool:
request = self.serverInterface().requestHandler()
params = request.parameterMap( )
request.setParameter (' TEST_NEW_PARAM', 'ParamsFilter')

return True

def onResponseComplete(self) -> bool:
request = self.serverInterface().requestHandler()
params = request.parameterMap( )
if params.get('TEST_NEW_PARAM') == 'ParamsFilter':
QgsMessagelog.loglMessage("SUCCESS - ParamsFilter.onResponseComplete™)

else:
(ooooooo)
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(oooooooog)
QgsMessagelog.logMessage("FAIL - ParamsFilter.onResponseComplete")
return True

gogbgooboboooboobooboobo:

src/core/qgsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 plugin[0].
—HelloServerServer - loading filter ParamsFilter

src/core/qgsmessagelog.cpp: 45: (logMessage) [lms] 2014-12-12T12:39:29 Server[0].
—.Server plugin HelloServer loaded!

src/core/qgsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 Server[0].
. Server python plugins loaded

src/mapserver/qgshttprequesthandler.cpp: 547: (requestStringToParameterMap) [lms].
—»inserting pair SERVICE // HELLO into the parameter map
src/mapserver/qgsserverfilter.cpp: 42: (onRequestReady) [Oms] QgsServerFilter plugin.
—.default onRequestReady called

src/core/qgsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 plugin[0].
-»SUCCESS - ParamsFilter.onResponseComplete

gbooooboooSUCCESSUnOunoouooobooooooboooobobooooboon

gooooooooooooooooooboboOo000oooooooooDoooboboO:-0000OWES
SERVICED O OOUOOUODOOODOOOOODOOOOSERVICEDDOODODOOODODODOOOObDOoOooDO
gboooobobooooobooooboboooobobooooboobooooboboooboooboon
uboboooooboooooboboooooobon

Tip: 0000000000000 000O0O00O0ODOQgsServicedODOODOOODOOOregisterFilter()
0 registerService(service) OO O0OO0OOOOOOOOOOOOOOOOOOO

gbogobgoboobooboo

gbobooboboooboowMSOOOooOooooooooooowMSOOooOoobooobobobooboo
goboooowMSOOoOOooooooobDoooooooo

from gqgis.server import *
from qgis.PyQt.QtCore import *
from qgis.PyQt.QtGui import *

class WatermarkFilter(QgsServerFilter):

def __init__(self, serverIface):
super().__init__(serverIface)

def onResponseComplete(self) -> bool:

request = self.serverInterface().requestHandler()
(@ooooooon)
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(oooooooog)
params = request.parameterMap( )
# Do some checks
if (params.get('SERVICE').upper() == 'WMS' \
and params.get('REQUEST'") .upper() == 'GETMAP' \
and not request.exceptionRaised() ):
QgsMessagelog.logMessage ("WatermarkFilter.onResponseComplete: image ready
—%s" % request.parameter ("FORMAT"))

# Get the image

img = QImage()

img.loadFromData(request.body())

# Adds the watermark

watermark = QImage(os.path.join(os.path.dirname(__file_ ), 'media/

—watermark.png'))

p = QPainter(img)

p.drawImage (QRect( 20, 20, 40, 40), watermark)

p.end()

ba = QByteArray()

buffer = QBuffer(ba)

buffer.open(QIODevice.WriteOnly)

img.save(buffer, "PNG" if "png" in request.parameter("FORMAT") else "JPG")

# Set the body

request.clearBody()

request . appendBody (ba)
return True

OOOCOOOSERVICEOOODOOOODOOODDOOODOOOODODOO WMSGETMAPOOODOOO
goooooooooobooooooobooboooooowMSOOoDoOOoOooooOoOooOooooDoOoboOoOo
wMSOOOOoOooOoooooooooooooOoobobobooobooooooooooboooboooa
obooobOoboooboobOoobooobooobO0obOoobOo0obO0ob0bo0bOob0obOOobO0OOn0OPNGO
JrGOOO0OO0O0OOobOOoooOobobooooobooooobobOoooobobbobDoDbOobobOoDo
goog

gooobooooon
gobooboboooboooboooboobobobobooooDooboDooboobooboooOoooo
goboobobooboobuooboobooboobooboobooboon

e layerFilterExpression(layer)

e layerFilterSubsetString(layer)

e layerPermissions(layer)

e authorizedLayerAttributes(layer, attributes)

e allowToEdit(layer, feature)

e cacheKey()
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ooboobooog

gbooboobooooooboooooab:

PYTHON_PLUGINS_PATH/
MyAccessControl/
__init__.py --> *required®
AccessControl.py --> *required®
metadata.txt --> *required®
__init__.py

oooooobD pythonDODOOOOOOODODOOOODODODOOOODOQGISOODODOOOOO
0000000000000 serverClassFactoryQ UOOOOOOOOOOOOOOOOOOO QGIS
Server UDODOOOOO0OO0OO0O0OO0O0O0DO0O0O0DOOO QgsServerInterfacedOOOOOOOOOONO
obooooooobooobooobooboooboooooboooobooboobbo0obOog __init__.py o
googoooooo

def serverClassFactory(serverIface):
from MyAccessControl.AccessControl import AccessControlServer

return AccessControlServer(serverIface)

AccessControl.py

class AccessControlFilter(QgsAccessControlFilter):

def __init__(self, server_iface):

super().__init__(server_iface)

def layerFilterExpression(self, layer):

mirn i

Return an additional expression filter

return super().layerFilterExpression(layer)

def layerFilterSubsetString(self, layer):

i

""" Return an additional subset string (typically SQL) filter
return super().layerFilterSubsetString(layer)

def layerPermissions(self, layer):

i i

Return the layer rights

return super().layerPermissions(layer)

def authorizedLayerAttributes(self, layer, attributes):

i i

Return the authorised layer attributes

return super().authorizedLayerAttributes(layer, attributes)
(@CoDo0D0D0o0oo)
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(ooooooooo)

def allowToEdit(self, layer, feature):

i o

Are we authorised to modify the following geometry
return super().allowToEdit(layer, feature)

def cacheKey(self):
return super() .cacheKey()

class AccessControlServer:

def __init__(self, serverIface):

i o

Register AccessControlFilter
serverIface.registerAccessControl (AccessControlFilter(serverIface), 100)

gboboooooboooooboboooobooo
gboooobooboooboobooooboboooobooboooon

gbgbobobobobobboboboboooooooonooboboboboboobobooba
gobogoogon

layerFilterExpression

goboobooboooboobooboobooo

Ubd0O00roleQuser00000O00O00OO0OO

def layerFilterExpression(self, layer):

return "$role = 'user

layerFilterSubsetString

00o00ooD0o00mOoO0ooobOob0O0oODg SubsetStringd OO

Ub0d0O00roleQuser00000O0000OO0OO

def layerFilterSubsetString(self, layer):

return "role = 'user
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layerPermissions

gbooooboooobooooon

00000000 LayerPermissionsQ UOOO0OO0O0O0OO0O0O0OOO

* canRead 0 GetCapabilities 0 OO DOODOOO0ODODOOOOOOODOODOODO

e canInsert OOO00O0OO0O0OO0O0O0O0OOO0OOOOOO
* canUpdate 00O O0O00ODOOOOODOODOOO
e canDelete 000000 ODOOOOOOODOOO

gboooooboobooobOobooooboooooan

def layerPermissions(self, layer):
rights = QgsAccessControlFilter.LayerPermissions()

rights.canRead = True

rights.canInsert = rights.canUpdate = rights.canDelete = False

return rights

authorizedLayerAttributes

gobgooobobooobooboobooboobobooboo
gboooobooooboobooooobooog

O000roled0OD0OOODO:

def authorizedLayerAttributes(self, layer, attributes):
return [a for a in attributes if a != "role"]

allowToEdit

gboboooooboooobobooooboboooooobon

0000 wFS-Transaction 0O 00000000 O0OO0OO

U000Oroled 00000 wser00oonooooooooooooboooooon

def allowToEdit(self, layer, feature):
return feature.attribute('role') == 'user'

204. 0000000000
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cacheKey

QGISServer DO DODODO0OOO0ODDODOrole 000000 DODOODODOOOOODDOODOO roleOO
gbooooboooobOobooooboboovNeneOODOOOO

2042 00O0OO0O0OOO

QGIS Server U O OWMSOWESOWCS OOOOOODOOODO QgsServiceOOOOOODOOODOODOO
goog

gogooboooobo SErRVICEDOODDOUOOobDbuooooboooobboooobbouoooboobo
OO0O0D0D0 QgsServiceHOUOUODOOO registerService(service) DO OOONO serviceRegistry()
gobooooooooo

gbOocsToMOoOoooOooOoooobooooood:

from ggis.server import QgsService
from ggis.core import QgsMessagelog

class CustomServiceService(QgsService):

def __init__(self):
QgsService.__init__(self)

def name(self):
return "CUSTOM"

def version(self):
return "1.0.0"

def executeRequest(self, request, response, project):
response.setStatusCode (200)
QgsMessagelog.logMessage('Custom service executeRequest')

response.write("Custom service executeRequest")

class CustomService():

def __init__(self, serverIface):
serverIface.serviceRegistry().registerService(CustomServiceService())
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20.43 0OOOO API

QGIS Server 0 0 OOAPIFD O O WES3O0 O O OO OO OGC API O QgsServerOgcApiHandler OO O OO
000000000000 O0DO00D0ODO QgsServerOgecApi (DOOOOOOODO QgsServerApi)d OO0

gboooooooboo

ul 000000 URL OODODODODODODUODUODO0OOOoOoooOoO A ODODOoDboOOoOOoODbDOOooOon
QgsServerOgcApiHandler 000000 0OOODODODODO OO QgsServerOgcApi [ registerApi(api) O

goboooArPIODOOO0OO0OO

OOOOURLO /austomapi OO O OO00OOO0O00O0OO0OOOO APIOOODO:

,

import json
import os

from ggis.PyQt.QtCore import QBuffer, QIODevice, QTextStream, QRegularExpression

from gqgis.server import (
QgsServiceRegistry,
QgsService,
QgsServerFilter,
QgsServerOgcApi,
QgsServerQueryStringParameter,
QgsServerOgcApiHandler,

from ggis.core import (
QgsMessagelog,
QgsJsonExporter,
QgsCircle,
QgsFeature,
QgsPoint,
QgsGeometry,

class CustomApiHandler (QgsServerOgcApiHandler):

def __init__(self):
super (CustomApiHandler, self).__init__(Q

self.setContentTypes([QgsServerOgcApi.HTML, QgsServerOgcApi.JSON])

def path(self):
return QRegularExpression("/customapi")

def operationId(self):
return "CustomApiXYCircle"

(booooooo)
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(ooooooooo)

def summary(self):

return "Creates a circle around a point"

def description(self):

return "Creates a circle around a point"

def linkTitle(self):
return "Custom Api XY Circle"

def linkType(self):
return QgsServerOgcApi.data

def handleRequest(self, context):

i i

Simple Circle

values = self.values(context)

values['x"']

values['y']
= values['r']

QgsFeature()
.setAttributes([x, y, rl)
.setGeometry(QgsCircle(QgsPoint(x, y), r).toCircularString())

H H H B < X
1]

exporter = QgsJsonExporter()
self.write(json.loads(exporter.exportFeature(f)), context)

def templatePath(self, context):
# The template path is used to serve HTML content
return os.path.join(os.path.dirname(__file ), 'circle.html')

def parameters(self, context):
return [QgsServerQueryStringParameter('x', True,.
—QgsServerQueryStringParameter.Type.Double, 'X coordinate'),
QgsServerQueryStringParameter(
'y', True, QgsServerQueryStringParameter.Type.Double,
—coordinate'),
QgsServerQueryStringParameter('r', True,.

—QgsServerQueryStringParameter.Type.Double, 'radius')]

class CustomApi():

def __init__(self, serverIface):
api = QgsServerOgcApi(serverIface, '/customapi',
'custom api', 'a custom api', '1.1")
handler = CustomApiHandler()

Y.,

(Cooooooo)

194 0O 20 0 QGIS Server O Python




78

79

PyQGIS 3.34 developer cookbook

api.registerHandler handler)

serverIface.serviceRegistry().registerApi(api)

(ooooooooo)
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U210 PyQGISOUOOOOUO

O00: pyqegis0O0O0DOO0OOODOOOOOOOOOOOODOOOODODOOODOODOOOODOn
oo:

from ggis.PyQt.QtCore import (
QRectF,

from ggis.core import (
Qgis,
QgsProject,
QgsLayerTreeModel,

from ggis.gui import (
QgsLayerTreeView,

211 000000000000

ggbgoobooboabood

from ggis.PyQt.QtWidgets import QApplication

app = QApplication.instance()

app.setStyleSheet(".QWidget {color: blue; background-color: yellow;}")

# You can even read the stylesheet from a file

with open("testdata/file.qss") as gss_file_content:
app.setStyleSheet(qss_file_content.read())

gobgooooobooooo

from ggis.PyQt.QtGui import QIcon

icon = QIcon("/path/to/logo/file.png")
(ooooooo)



PyQGIS 3.34 developer cookbook

iface.mainWindow() .setWindowIcon(icon)
iface.mainWindow() .setWindowTitle("'My QGIS")

(ooooooooo)

21.2 00O

QgsSettings 10000000

from ggis.core import QgsSettings

gs = QgsSettings()

for k in sorted(gs.allKeys()):
print (k)

213 00000

ggbgooaobood

toolbar = iface.helpToolBar()
parent = toolbar.parentWidget()
parent.removeToolBar (toolbar)

# and add again
parent.addToolBar (toolbar)

ggbogoboobooaoboaod

actions = iface.attributesToolBar().actions()
iface.attributesToolBar().clear()
iface.attributesToolBar() .addAction(actions[4])
iface.attributesToolBar().addAction(actions[3])

214 0000

gboooooao

# for example Help Menu

menu = iface.helpMenu()

menubar = menu.parentWidget()

menubar .removeAction(menu.menuAction())

(Cooooooo)
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# and add again

menubar.addAction(menu.menuAction())

(ooooooooo)

215 00000

gbooooboooooo

[canvas = iface.mapCanvas()

ggbgooaobooaoo

from ggis.PyQt.QtCore import Qt

iface.mapCanvas() .setCanvasColor(Qt.black)

iface.mapCanvas() .refresh()

gboooood

from ggis.core import QgsSettings
# Set milliseconds (150 milliseconds)

QgsSettings() .setValue("/qgis/map_update_interval', 150)

216 0000

gboooobooooog

layer = iface.addVectorLayer("testdata/airports.shp", "layer name you like", "ogr")

if not layer or not layer.isValidQ):
print("Layer failed to load!")

oboooooobooooooo

[layer = iface.activelLayer()

gboooooooboooon

from ggis.core import QgsProject

QgsProject.instance() .mapLayers() .values()

obooooooboooon

215. 00000
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~

from ggis.core import QgsVectorLayer
layer = QgsVectorLayer("Point?crs=EPSG:4326", "layer name you like", "memory")
QgsProject.instance() .addMapLayer (layer)

layers_names = []
for layer in QgsProject.instance() .mapLayers().values():
layers_names.append(layer.name())

print("layers TOC = ".format(layers_names))

.

layers TOC = ['layer name you like']

oooo

layers_names = [layer.name() for layer in QgsProject.instance().mapLayers().values()]
print("layers TOC = ".format(layers_names))

(layers TOC = ['layer name you like']

gobooooboobood

from ggis.core import QgsProject

layer = QgsProject.instance() .mapLayersByName("layer name you like")[0]
print (layer.name())

C

layer name you like

ggbogoboobooaoboaod

from ggis.core import QgsProject

layer = QgsProject.instance() .mapLayersByName("layer name you like")[0]
iface.setActivelLayer(layer)

gboooooobooooooo

-

from ggis.core import QgsProject

layer = QgsProject.instance() .mapLayersByName(''layer name you like")[0]
# Set seconds (5 seconds)

layer.setAutoRefreshInterval (5000)

# Enable data reloading
layer.setAutoRefreshMode(Qgis.AutoRefreshMode.ReloadData)

gbooooogoo
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[dir(layer)

gboooobooooboboooooobo

e

from ggis.core import QgsFeature, QgsGeometry

feat

QgsFeature()

geom = QgsGeometry()
feat.setGeometry(geom)
feat.setFields(layer.fields())

iface.openFeatureForm(layer, feat, False)

goboboboobooboobooboobo

from ggis.core import QgsGeometry, QgsPointXY, QgsFeature

pr = layer.dataProvider()

feat = QgsFeature()
feat.setGeometry(QgsGeometry. fromPointXY (QgsPointXY(10,10)))
pr.addFeatures([feat])

gooooood

for f in layer.getFeatures():
print (£f)

L<qgis._core.QgsFeature object at 0x7f45cc64b678>

gbooooooboooon

for f in layer.selectedFeatures():
print (£f)

obooooooImoooono

selected_ids = layer.selectedFeaturelds()
print(selected_ids)

obooooooIbooboooooboooooooo

from ggis.core import QgsFeatureRequest

—selectedFeatureIds()))
QgsProject.instance() .addMapLayer (memory_layer)

L

memory_layer = layer.materialize(QgsFeatureRequest().setFilterFids(layer.

gbooooboooon

216. 0000
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~

# Point layer
for f in layer.getFeatures():
geom = f.geometry()
print ('%f, " % (geom.asPoint().y(), geom.asPoint().x()))

10.000000, 10.000000

L

obooooooboooon

from ggis.core import QgsFeature, QgsGeometry
poly = QgsFeature()

geom = QgsGeometry.fromikt("POINT(7 45)")
geom. translate(l, 1)

poly.setGeometry(geom)

print(poly.geometry())

<QgsGeometry: Point (8 46)>

L

CRSOODOOO

from ggis.core import QgsProject, QgsCoordinateReferenceSystem

for layer in QgsProject.instance() .mapLayers().values():
layer.setCrs(QgsCoordinateReferenceSystem('EPSG:4326"))

CRSOODOOO

-

from ggis.core import QgsProject

for layer in QgsProject.instance() .mapLayers().values():

crs = layer.crs().authid()

layer.setName(' ({})"'.format(layer.name(), crs))

gboooooooooon

-

from ggis.core import QgsEditorWidgetSetup

def fieldVisibility (layer,fname):
setup = QgsEditorWidgetSetup('Hidden', {3})
for i, column in enumerate(layer.fields()):
if column.name()==fname:
layer.setEditorWidgetSetup(idx, setup)
break
else:
continue

WwWKTOOOOO
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from ggis.core import QgsVectorLayer, QgsFeature, QgsGeometry, QgsProject

layer = QgsVectorLayer('Polygon?crs=epsg:4326', 'Mississippi', 'memory')

pr = layer.dataProvider()

poly = QgsFeature()

geom = QgsGeometry.fromwWkt ("POLYGON ((-88.82 34.99,-88.09 34.89,-88.39 30.34,-89.57.
-30.18,-89.73 31,-91.63 30.99,-90.87 32.37,-91.23 33.44,-90.93 34.23,-90.30 34.99,-
—88.82 34.99))")

poly.setGeometry(geom)

pr.addFeatures([poly])

layer.updateExtents()

QgsProject.instance() .addMapLayers([layer])

GeoPackage 1 0000 OO0O0OODOOO

from ggis.core import QgsDataProvider

fileName = "testdata/sublayers.gpkg"
layer = QgsVectorLayer(fileName, "test", "ogr')
subLayers = layer.dataProvider().subLayers()

for subLayer in subLlayers:
name = subLayer.split(QgsDataProvider.SUBLAYER_SEPARATOR) [1]

uri = | layername=%s" % (fileName, name,)
# Create layer

sub_vlayer = QgsVectorLayer(uri, name, 'ogr')
# Add layer to map

QgsProject.instance() .addMapLayer (sub_vlayer)

000000 (XYZ-Layer) 00000

from ggis.core import QgsRasterLayer, QgsProject

def loadXYZ(url, name):
rasterLyr = QgsRasterLayer('type=xyz&url=" + url, name, "wms")
QgsProject.instance() .addMaplLayer (rasterLyr)

urlWithParams = 'https://tile.openstreetmap.org/%7Bz%7D/%7Bx%7D/%7By%7D .png&zmax=19&
—,zmin=0&crs=EPSG3857"
loadXYZ(urlWithParams, 'OpenStreetMap')

goboooobooooo

t

QgsProject.instance() .removeAllMapLayers()

obooooog
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[QgsProject.instance().clear()

21,7 0O

goboobobooboobooodg

‘iface.mapCanvas().layers()

ggbogoboobooaoboaod

1tv = iface.layerTreeView()
mp = ltv.menuProvider()
1tv.setMenuProvider (None)
# Restore

1tv.setMenuProvider (mp)

21.8 00O TOC

Root O 0O O

-

from ggis.core import QgsVectorLayer, QgsProject, QgsLayerTreeLayer

root = QgsProject.instance().layerTreeRoot()
node_group = root.addGroup("My Group")

layer = QgsVectorLayer("Point?crs=EPSG:4326", "layer name you like", "memory")

QgsProject.instance() .addMapLayer(layer, False)

node_group.addLayer(layer)

print(root)
print(root.children())

gobgooooboobooon

from ggis.core import QgsLayerTreeGroup, QgsLayerTreelayer, QgsLayerTree

child® = root.children() [0]

print (child®.name())

print (type(child®))

print (isinstance(child®, QgsLayerTreelayer))

print (isinstance(child®.parent(), QgsLayerTree))

N\
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My Group
<class 'ggis._core.QgsLayerTreeGroup'>
False

True

gobgooooobooobooog

from ggis.core import QgsLayerTreeGroup, QgslLayerTreelLayer

def get_group_layers(group) :

print('- group: + group.name())
for child in group.children():
if isinstance(child, QgsLayerTreeGroup) :
# Recursive call to get nested groups
get_group_layers(child)
else:

print('" - layer: ' + child.name())

root = QgsProject.instance().layerTreeRoot ()
for child in root.children():
if isinstance(child, QgsLayerTreeGroup):
get_group_layers(child)
elif isinstance(child, QgsLayerTreelLayer):
print ('- layer: ' + child.name())

- group: My Group

- layer: layer name you like

oboooooboooobooogd

[print (root. findGroup("My Group"))

L<QgsLayerTreeGroup: My Group>

IDOOOOODOOO0OO0

{print(root.findLayer(layer.id()))

[<QgsLayerTreeLayer: layer name you like>

gbooooog

from ggis.core import QgsVectorLayer, QgsProject

layerl = QgsVectorLayer("Point?crs=EPSG:4326", "layer name you like 2", "memory'")

(Cooooooo)
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(oooooooog)
QgsProject.instance() .addMapLayer(layerl, False)
node_layerl = root.addLayer(layerl)
# Remove it
QgsProject.instance() .removeMapLayer(layerl)

gbooooogao

from ggis.core import QgsLayerTreeGroup

node_group2 = QgsLayerTreeGroup("Group 2")
root.addChildNode (node_group2)
QgsProject.instance() .mapLayersByName("layer name you like")[0]

gobooobooboobod

-

layer = QgsProject.instance() .mapLayersByName("layer name you like")[0]

root = QgsProject.instance().layerTreeRoot()

myLayer = root.findLayer(layer.id())
myClone = myLayer.clone()

parent = myLayer.parent()
myGroup = root.findGroup('My Group")
# Insert in first position

myGroup.insertChildNode(®, myClone)

parent .removeChildNode (myLayer)

gbooooboobooooobooooogan

QgsProject.instance() .addMapLayer(layer, False)

root = QgsProject.instance().layerTreeRoot()
myGroup = root.findGroup('My Group')
myOriginalLayer = root.findLayer(layer.id())
myLayer = myOriginallLayer.clone()
myGroup . insertChildNode (0, myLayer)

parent.removeChildNode (myOriginalLayer)

L

gbooooboooboooobooogon

root

QgsProject.instance() .layerTreeRoot ()

node = root.findLayer(layer.id())

new_state = Qt.Checked if node.isVisible() == Qt.Unchecked else Qt.Unchecked
node.setItemVisibilityChecked(new_state)

ubooooooboooooooboo
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def isMyGroupSelected( groupName ):
myGroup = QgsProject.instance().layerTreeRoot().findGroup( groupName )
return myGroup in iface.layerTreeView().selectedNodes()

print(isMyGroupSelected( 'my group name' ))

.

False

L

gooooooo/moooo

print (myGroup.isExpanded())
myGroup . setExpanded (False)

obooooo

~

from ggis.core import QgsProject

model = iface.layerTreeView().layerTreeModel()
1tv = iface.layerTreeView()
root = QgsProject.instance().layerTreeRoot()

layer = QgsProject.instance() .mapLayersByName('layer name you like')[0]
node = root.findLayer(layer.id())

index = model.node2index( node )
1tv.setRowHidden( index.row(), index.parent(), True )
node.setCustomProperty( 'nodeHidden', 'true')

1tv.setCurrentIndex(model.node2index(root))

gbooogao

def onWillAddChildren(node, indexFrom, indexTo):
print ("WILL ADD", node, indexFrom, indexTo)

def onAddedChildren(node, indexFrom, indexTo):
print ("ADDED", node, indexFrom, indexTo)

root.willAddChildren. connect (onWillAddChildren)
root.addedChildren. connect (onAddedChildren)

gobogoogon

root.removelLayer(layer)

ggogooaoo
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[root.removeChildNode(node_groupZ)

goooDo(rocooon

-

root = QgsProject.instance().layerTreeRoot()
model = QgsLayerTreeModel (root)

view = QgsLayerTreeView()

view.setModel (model)

view.show()

gobogoogon

cloned_groupl = node_group.clone()
root.insertChildNode(®, cloned_groupl)
root.removeChildNode (node_group)

gboooooao

cloned_groupl.setName("Group X")
node_layerl.setName("Layer X")

219 D00000oooobooog

gobgooooboobooon

from ggis.core import QgsApplication

for alg in QgsApplication.processingRegistry().algorithms():

if 'buffer' == alg.name():
print("{}: -—> ".format(alg.provider() .name(), alg.name(), alg.
—.displayName()))

QGIS (native c++):buffer --> Buffer

gboooooobooooooo

gogoogoo

from ggis import processing
processing.algorithmHelp("'native:buffer™)

gbooooogooboo

gbooooboooboobooboooobobooooooboooooboooon
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~

from ggis import processing
result = processing.run("native:buffer", {'INPUT': layer, 'OUTPUT': 'memory:'})
QgsProject.instance() .addMapLayer(result['OUTPUT'])

-

Processing(®): Results: {'OUTPUT': 'output_d27a2008_970c_4687_b025_£f057abbd7319'}

gobooooboobooon

len(QgsApplication.processingRegistry() .algorithms())

ggbogoobooboabod

from ggis.core import QgsApplication

len(QgsApplication.processingRegistry() .providers())

googoooooo

from ggis.core import QgsExpression

len(QgsExpression.Functions())

2110 OO0

goo

from qgis.PyQt.Qt import QTextDocument
from ggis.PyQt.QtGui import QFont

mQFont = "Sans Serif"
mQFontsize = 9

mLabelQString = "© QGIS 2019"
mMarginHorizontal = 0
mMarginVertical = 0
mLabelQColor = "#FFO000"

INCHES_TO_MM = 0.0393700787402 # 1 millimeter = 0.0393700787402 inches

case = 2

def add_copyright(p, text, xOffset, yOffset):
p.translate( xOffset , yOffset )
text.drawContents(p)
p.setWorldTransform( p.worldTransform() )

(oooooooo)
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def _on_render_complete(p):

deviceHeight = p.device().height() # Get paint device height on which this.
—painter is currently painting

deviceWidth = p.device().width() # Get paint device width on which this painter.
1S currently painting

# Create new container for structured rich text

text = QTextDocument()

font = QFont()

font.setFamily (mQFont)

font.setPointSize(int (mQFontsize))

text.setDefaultFont (font)

style = "<style type=\"text/css\"> p {color: + mLabelQColor + "}</style>"
text.setHtml( style + "<p>" + mLabelQString + "</p>" )
# Text Size

size = text.size()

# RenderMillimeters

pixelsInchX = p.device().logicalDpiX()

pixelsInchY = p.device().logicalDpiY(Q)

x0ffset = pixelsInchX * INCHES_TO_MM * int(mMarginHorizontal)
yOffset = pixelsInchY * INCHES_TO_MM * int(mMarginVertical)

# Calculate positions
if case ==
# Top Left
add_copyright(p, text, xOffset, yOffset)

elif case == 1:
# Bottom Left
yOffset = deviceHeight - yOffset - size.height()
add_copyright(p, text, xOffset, yOffset)

elif case ==
# Top Right
x0ffset = deviceWidth - xOffset - size.width(Q)
add_copyright(p, text, xOffset, yOffset)

elif case == 3:
# Bottom Right
yOffset = deviceHeight - yOffset - size.height()
x0ffset = deviceWidth - xOffset - size.width(Q)
add_copyright(p, text, xOffset, yOffset)

elif case == 4:

# Top Center
(Oooooooo)
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x0ffset = deviceWidth / 2
add_copyright(p, text, xOffset, yOffset)

else:
# Bottom Center
yOffset = deviceHeight - yOffset - size.height()
x0ffset = deviceWidth / 2
add_copyright(p, text, xOffset, yOffset)

# Emitted when the canvas has rendered

iface.mapCanvas() .renderComplete.connect(_on_render_complete)
# Repaint the canvas map

iface.mapCanvas() .refresh()

(ooooooooo)
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composerTitle = 'MyComposer' # Name of the composer

project = QgsProject.instance()
projectLayoutManager = project.layoutManager()
layout = projectLayoutManager.layoutByName (composerTitle)
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