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1.1 To]d Z&q A9 AT HE 2]

QGIS &= AT HE 242 95t 53} oto| W 24 S AlF-&Yth. Plugins 7] Python Console M7 F5= 2234 4
PR
Python Console =

L LT SN

1 Python Console

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

4 == layer.id()

5 'inputnew 6740bb2e 0441 4af5 8dcf 305c5c4d8ca?’

6 =>> layer.featureCount()

718

8

}}}l

1% 1.1: QGIS Tho| 4 Z&
o] AT A2 AR Flojo] FRoA AERt Fo]olE 7hq Q= WA, glolo] ID & K= W, 184l HH
o] H 7(:)] Pl

glojolQl ¢ A g He A9 e KA+ Id5UT. QGIS &
1

A2 B E 90, 4ol A%
2 Ay

from ggis.core import *
import ggis.utils

A5 Arg-SHE AHEAYEEH (Settings [7] Keyboard shortcuts Mo A) &S o= T

i
i
o
:OIL_!‘
4
rr

2917912 AFSSHE QGIS 9 V152 S 4 gl SYe solWo s 44T 4
217910] Cor B2IT191L Holdl Fa¢ FHL WEs} Do &
B 7} g eh Aol o ok e

54

il kel
oMo Be19e AT 4L e Ut A Lol Se1el ALy Ao
QES LS

e I¥x

4 Chapter 1. 47}


https://qgis.org/pyqgis/3.40/gui/QgisInterface.html#qgis.gui.QgisInterface
https://plugins.qgis.org/

PyQGIS 3.40 developer cookbook

QGIS A H & mtod ZTU e ARG 4= AFHTE B AAIRE H-8-20GIs AW ef nho] il & =skA 8.

S AE E 192 golHE 31 A 4 syt 33 A2 S8 1912 whol il E¢ 1l H ot o st
Ha, o B4 520 7L, ¥ 7PEsY S 5 A 2] S2 9] 251 ] ol A o' Aol 3t A7 dAEEE
Ab-gsfiof &ot2A] e il o} A Asfor st E A sl sy

1.3 QGIS 75 A] ojo]H I & A3

QGIS & 75 wjuict mto]d I =5 AYPAZ 4= Q)= A2 thE Y Eo] syt
1. startup.py 22 HE AJA5}H7]
2. 7]Z& "tol wtd o] PYQGIS_STARTUP &

3. ——code init_qgis.py HEHIHE ALNA FE ATHE A Q5]

o
rE
>
i
o
ot
o
N

1.3.1 startup.py ¢
QGIS & T5F wuith, ALge] mhold & TielEeleh Asd AR BBe)A startup.py S AL
AAgY. s wtd o] AT -7, WA mho i s 7] 7F o] mhd-& ARyt
AR & HEE ] A2 BE tha oflollA 2 4 sy th
« 2% Llocal/share/QGIS/QGIS3
o A% 9 AppData\Roaming\QGIS\QGIS3
« M OS: Library/Application Support/QGIS/QGIS3

712 A 2d BrE SYAA uet Zebdyoh ARgAe] B 2bEehs B 2E FoeH mold 2ES E1
oA

QStandardPaths.standardLocations (QStandardPaths.AppDatalocation) = NS A Q.
EEEEEEENES RN

QGIS 58§ Z=I#o| FF 27|, QGIS oA moljtlo] 27| == FA] startup.py £2IAHES
Al o),
=2 od

1.3.2 PYQGIS_STARTUP &7 ¥4

PYQGIS_STARTUP $H¢ 45 7]& ol st o] A2 2 AH st QGIS 27] A o] ¢ha ¥ 7] Ao ol
FEE AYAZ £ sy

o

1.3. QGIS 75 A] To|H I & A 5
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1.3.3 ——code T}&}1]

A8} QGIS ol 75 hebulEl 2 AAEE 487 o] TES AT 4 At ol 1l
qgis_init.py TFY-S AT th-2, B S|4 qgis --code qgis_init.py §HOAE
£ 7ot Hyrh

——code HHHHE Fofl Al == QGIS 7] A7 & Fitof|, 3-8 28 74 2458 &9 %9
SLEIE

1.3.4 o] & =7} QA=

AL ——code ATHYE E= AL th2 gho|l T o] 27} QRS TSl AL AL~ py-args AAE
Agatel Ut ——py-args Fiol 123 @A A9 - Qi gro] 2k BE KRR AP
Zlo| 2 QGIS S8 =2 73 2= s Qb2 A|E At}

o A, myfile.tif & TFo|OA sys.argv & Sl AT 4= AT QGIS 7+ myfile tif &
B 2= ¢S AUtk ¥ QGIS = otherfile.tif E E8& AR sys.argv o= glEUH.

[qgis —-—code ggis_init.py —--py-args myfile.tif -- otherfile.tif ]
mto|4 otof A e »rE By = otn|g o HI5t AL 79, QCoreApplication.arguments () =
Abg-at gy

[QgsApplication.instance () .arguments () ]

1.4 ool 58 Z=7+

F2 A2 43S N 2TAEE F5H Ao BT A7 BT PYQGIS & AL o) ehap]
24 4= 5 U —qgis.core BE 7]—7@]9}/\1 Z7] AL 7|5 5t 37 A7 AG-e s Fuv Egy o

S A7) GIS 715 AHESTE dlShY §-8 S2I9S WES T 45 AT —S4 I SApA .
e PDFEIHE‘HH‘%, SohE2 7% OLL qgis.gui L& o2 GUI 4 48 Algguh. 7H +52
B aat W HA SR, S8 B2 T9] BeEol Sl/Fa, oF, L WEE the A8A e 1

THESAY B gyt
PyQGIS AH8At g o] S g X2 I3 B = =7 Ay AT HEE EGA Ao ulg U g2 H oo & 0‘01271
o1t AZAF 2 QGIS AL AEst 9% S 2+ o u Aokt STk AFER}F S

o 3

Z2 0 B 2AYEY N R R ES S S e A 49
S g mEIY B 5 Ay ATYES 915 QGIS & 7] AYhFE FEL B2 ) the2 1 27t
SRS

0 #x

A7 ~ARES] qgis.py BHE 1l o2& ALg51A TN Q. AT ES] 1l o]go] HhelY 71
Z0]7] TEo] mol o] uielE & 714 S 4 gle AU
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1.4.1 532 APF A3 Y E A PyQGIS AH8-517]
=2 Ay ATYES AZslEw, AT HE A7 BB QGIS 8lAAS 27] AASHIA L

from ggis.core import *

# Supply path to ggis install location
QgsBApplication.setPrefixPath ("/path/to/ggis/installation", True)

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

# Load providers
ggs.initQgis ()

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

# Finally, exitQgis () 1s called to remove the
# provider and layer registries from memory
ggs.exitQgis ()

o)

2] qgis.core BEw 7HA2 Tha ool B+ (prefix) =25 SEAAdU. o] 4F H=E= QGIS 7} AH-&-AF
A"l el AR Qe XA YT iim—‘ic’ﬂﬁ setPrefixPath() HAEE IEFNA HF HEE
ARSI, setbPrefixpath() o T HA AAE True & AAFA 7|2 ARSL ALt
A1y

QGIS ¢J ”il 7:‘&% S E ot oyt ARSAF A A”A A3 A2E 2 7Y 41 W2 QGIS
Qrof| A ufol i F&o| A o] AT E 29 & AMESlA] tha& 4 523?} O &8s AHE s AYUh

[QgsApplication.prefixPath() ]
A% A28 BRUA U8, qos W0) 0gshopiicat ion BULE 17 2B ARYI F 9
AAHEE

Q1AE False = AAdHA GUI 2 AL AFo] gict X]Zéﬁtmﬂr. = A 59 A9Y
2+ 5k Q) 7] Wl 20| &. OgsApplication ZFHAE SFAHLAZ TS, initogis () WA

tlolE Al-5Aket Flofof A2 ERE &gyt

[qgs.inithis() ]
QGIS 7] A5k g, ATYES] thg $ES AT Fulh Btk BAOE exitogis()
A4S 524 vlnel2Re dole) AZAtel dlalo] A AE 28 AASIE Ao nrRalghc

[qgs.exithis() ]

2 A4 A9 3§ m2 I PyQGIS AH43}7]

= AP AT L ECNA PyoGIS AH-E517] 2 AHEAE A €] PyQGIS 3-8 T2 0] fdet 2ol L ogsap-
plication ZHAE LA o o] £ A QIAHEYYTE False Al True & 7‘1d'°H/\'] GUI & A&
Al oletal et A 2

from ggis.core import *

Pﬂ

# Supply the path to the ggis install location
QgsBApplication.setPrefixPath ("/path/to/ggis/installation”, True)

(Th& ol Aol A%

1.4, To|H 8 T2 77 7


https://qgis.org/pyqgis/3.40/core
https://qgis.org/pyqgis/3.40/core/QgsApplication.html#qgis.core.QgsApplication.setPrefixPath
https://qgis.org/pyqgis/3.40/core/QgsApplication.html#qgis.core.QgsApplication.setPrefixPath
https://qgis.org/pyqgis/3.40/core/QgsApplication.html#qgis.core.QgsApplication
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https://qgis.org/pyqgis/3.40/core/QgsApplication.html#qgis.core.QgsApplication
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(o1 o] Aol A A&

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

ags = QgsApplication([], True)

# load providers
ags.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
ggs.exitQgis ()

SHEUIEOlol St o $ ARNE A7 GULE B W20t 2
L)

oA QGIS API & 24
A}, TP A e B3R

4

143 487 39 4§ L219 A5t

0|
~

Qs Zlolele] 9 ohsbe ol ol 4 Aelal A7) G A, A8 AL ol HAohor 8
oro 1

S35 eIk T T— 127 o

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

>

PYTHONPATH 7 W45 AASIH o] ZAE 2T & dF5UH. o= FPolEolA, <qgispath> &
AH&AEE] AA| QGIS A4 H =& tiAsfof & A YUt

+ 25~ export PYTHONPATH=/<qgispath>/share/qgis/python
o %9 set PYTHONPATH=c:\<qgispath>\python
« ™ OS: export PYTHONPATH=/<qgispath>/Contents/Resources/python

oAl PyQGIS RE&< 7te|7]= ARE AAPAT, o] REES ggis_core @ gqgis_gui gro|E o

ol&stal QU (mho] X E-2 2 1 (wrapper) & &R & HolU ) S FA A7} o] o] B el &S 77| =
HAEEREN ST Q7] ‘IHTOﬂ o] A% A 714 7] @57 HIAIAE BA 2 AJYrt. (o] WA A= AHEA}
A2 Eof| whaf D}E}m Tk syt

>>> import ggis.core
ImportError: libggis_core.so.3.2.0: cannot open shared object file:
No such file or directory

2 7] (dynamic linker) ] 74 7 2]l QGIS 2ol B ejal7} Sl Tlelel a5 F71a A o] BA1E i dshAl 2
o Z52: export LD_LIBRARY PATH=/<qgispath>/lib

o A= set PATH=C: \<ggispath>\bin;C:\<qgispath>\apps\<qgisrelease>\bin;
$PATH%, ©|Wl <qgisrelease> & AMEAZF IO of= wiZE /9 (cl: qgis-ltr, qgis,
qgis—dev) © 2 JA|sloF & Ayt

olgft HH o E 75 W2 i%aoyaEAE%‘(bootstrap)/\ %E‘Dﬂ%ﬂ‘ﬂ = 7 F YT PyQGIS £ ©]-§st=
AR o] o8 RIS Wi EStE 41, BE t= F /A e € & dsyth

8 Chapter 1. 47}
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o AR S8 ZRIAS AR5 Ao B o2 QGIS £ AA[sloF il 8 Fsh= AU o8&
L2 AXA7E QGIS 2helB o] 72 HxIE AASH i, A XS ¢ A8 HRE
AAE 5 =S siFoF ot o W2 F o Frdsirhe Aol AR AASAE H B2 dAE

7 Aok Fict.
« QGIS & -8 m2IAV ¢ W71 Ashs YU $4 X
P gk gepol o AXA AT, AR 57
Zol5A AUt
o % 7bx| Wi BEL AL S Gk PE9oh 9 oS o4
2]t 2ol A ARG ARe} ARgALS] 17]7] Tl ato] GIs A E 2

T LS o B el
£ thezcd) Axdof sk ol

1.5 PyQt 2 SIP o tigt 7| & L E

Sele 23HE AY] 7P A2 HE o] 7k stuto]7] miiEe] mhol il A 2 2P RS YT QGIS 3
H121 2] PyQGIS ¥FI 2 SIP B PyQt5 o] 2|51l Q55U H. & 1 @ 2] 220]= SWIG Hi 41 SIP S AH8-5HE °]fr=
QGIS A E7} Qt gro]Baje]of ojEata §l7] Wl YUt SIP & AHE-31A QuPyQy) off Tho] S Hielgsta =
PyQGIS & PyQt &} ¢h{5HA S3e & gle A YUyt

1.5. PyQt 2 SIP o it 7]& L E 9
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CHAPTER 2

|

A E 827

Q

PyQGIS &2 A8t ¢h= 785 o] #lol Aol A= ZE 2752 tha3t &o] 7HA efoF gyt

from ggis.core import (
Qgis,
QgsProject,
QgsPathResolver

E

rel

from ggis.gui import (
QgsLayerTreeMapCanvasBridge,

Ze090 2y 2 TRAES BX (8 4% %7 443 Q
ZRAEE elolof ok 497} BT, (ol 4 2215 2R

A QGIS ¢-& 2o r Z2AES B2l 2|H ogsproject S 29 AAHAE Al joF Pt o]
22 A2 (singleton) S 20]7] wfZofl, St ™ o] ZE AL instance () HIA
Fyth o] 220 read () HIAES TEA E‘HQ ZRAES FArE HAZ + sUh

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

# ggis 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.qggs')
print (project.fileName ())

11



https://qgis.org/pyqgis/3.40/core/QgsProject.html#qgis.core.QgsProject
https://qgis.org/pyqgis/3.40/core/QgsProject.html#qgis.core.QgsProject.instance
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[testdata/Ol_project.qgs ]

B2 AEE O Sof B Aolo§ FAASHAL RS ) £330 W AL Aol et w2
AR yrite () MAEE EZAAL. write () MAEE Z2AEE A $1xo] 44517 S5k A2
Azg geusyt.

# Save the project to the same

project.write ()

# ... or to a new file

project.write ('testdata/my_new_qggis_project.qggs')

read () Stwrite () F o B 2 34o] A5 ol =A] &IE 4= Q1= & (boolean) Af= FHEHtY

0 Fx
QGIS =g k]x]oﬂ R _u.ij_aﬁ e} X]—/x-]o]-_]__l_ (3}\‘— 7ﬂ o %E]i?_ ng2AE =
A AN AHE QgsLayerTreeMapCanvasBridge EEH/\_J JAAEHAE AT oF gt}

bridge = QgsLayerTreeMapCanvasBridge ( \
QgsProject.instance () .layerTreeRoot (), canvas)

# Now you can safely load your project and see it in the canvas

project.read('testdata/my_new_ggis_project.qggs')

21 AR o= s}

m2AEe) e AololGol Ee 1212 $ANE 297} 51S F Ak o] d mRASE T Yejor
9 BE #ojo AR} AN U 0gepathresolver 2ALE AL ZRAE ol 4 Hlojo] A2E

‘:}/‘] 28 4 sy
o] F} A9 setPathPreprocessor () HAEE AR A O] A2 A 2] 7] (pre-processor) <5 A48l A,
AEet ol AAE T x B ]01 22 S| Ast7] Aol 228 4= A sfFU o
AE7] (processon TpE HEA (M2 MY A2 E S BASH:) G £ AR Fop s
A2E A2 WS Rrelsfopt 3—%‘-7 2] 2} (handler) Xt HA o] &2
AAg7] g5 TdU. AAY7IE o8 | 243 A5, 9l A7 5] AFH A= 22}
1

_H
=
0%
=
2
&
5%

rN 2

SE L
o wg AL
WA 3 2e A

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

QgsPathResolver.setPathPreprocessor (my_processor)
.

2. A dlolEHo] A SAE Faz oA

-
def my_processor (path) :
return path.replace('host=10.1.1.115"', 'host=10.1.1.116")

QgsPathResolver.setPathPreprocessor (my_processor)
.

3. A% dlolefHo] 2 1T HHEE M FE=Z A

12 Chapter2. ZTZ2HE £ Q7]



https://qgis.org/pyqgis/3.40/core/QgsProject.html#qgis.core.QgsProject.write
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https://qgis.org/pyqgis/3.40/core/QgsProject.html#qgis.core.QgsProject.read
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https://qgis.org/pyqgis/3.40/gui/QgsLayerTreeMapCanvasBridge.html#qgis.gui.QgsLayerTreeMapCanvasBridge
https://qgis.org/pyqgis/3.40/core/QgsPathResolver.html#qgis.core.QgsPathResolver
https://qgis.org/pyqgis/3.40/core/QgsPathResolver.html#qgis.core.QgsPathResolver.setPathPreprocessor
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def my_processor (path) :
path= path.replace ("user='gis_team'", "user='team_awesome'")
path = path.replace("password='cats'", "password='g7as!m*'")
return path

L N

6 |QgsPathResolver.setPathPreprocessor (my_processor)

npPd7HA| 2, A2 ZAG2; o] setpathiiriter () HAEE AHES 4 A5YTH
AZ2E HLE Aot A dY T

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

QgsPathResolver.setPathWriter (my_processor)

FulAE 25 A7 Ee wAsrt 2718 2425 A A H AFHRE & 9L
H]remove}?athWJflter( E IAXSHA L

id & gty re-

rr

movePathPreprocessor ()

22 &% P2 99 Ea 1 At

g olf wlRo] maAE] N ohd HE A¢
jectReadFlag 2|2 oo A A Za 1 B2 ZrolE 4= Q15U

- 1019} GolEel B0l g (18 59 %
dou ok Ae A%, dolr BA4 4% BAS Holdn o st
25t A DontResolveLayers ZJIE oL FEAY AFLsHE HUh

readflags = Qgis.ProjectReadFlags ()

readflags |= Qgis.ProjectReadFlag.DontResolvelayers

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

EH1E ¢ Wol F7}oteH REEA] ool H|E A4k2L (bitwise operator) OR( | ) & AH-&-sfioFqt 2H o},

22. £= FFE o) EH T A8 13
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Alofo] =727

0 JE

ol mlo|zlef| A& FE 2A4EE th=T 2ol 7P St gyt

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

QgsVectorLayer
)
dlo]E S B QU o]0l 8 Dol BAIT QGIS & HE @ A A lojolg Q4G 2714 0 2 A8t Ao
glojo] fR & AHE 4= QAR o] A A= 4] ek& AYU T

3.1 Hg #o]o]

To create and add a vector layer instance to the project, specify the layer’s data source identifier. The data source identifier
is a string and it is specific to each vector data provider. An optional layer name is used for identifying the layer in the
Layers panel. It is important to check whether the layer has been loaded successfully. If it was not, an invalid layer
instance is returned.

GeoPackage H | g|o]o] o] 7

# get the path to a geopackage
path_to_gpkg = "testdata/data/data.gpkg"
# append the layername part
gpkg_airports_layer = path_to_gpkg + "|layername=airports"
vlayer = QgsVectorLayer (gpkg_airports_layer, "Airports layer", "ogr")
if not vlayer.isValid():
print ("Layer failed to load!")
else:
QgsProject.instance () .addMapLlLayer (vlayer)

15




PyQGIS 3.40 developer cookbook

The quickest way to open and display a vector layer in QGIS is the addVectorLayer () method of the OgisIn-—
terface class:

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

o|ZA st gt A FloJo}E AASNA FA QGIS ZRAEf F7AtUrt. (Folof & oﬂ Al #lolols
e i) of g 110101 J2RAE S L Fo]ol & 38 5 Yle ¢ None & HHagHot.

T;‘I_O

552 9 ol AlE 5ol o2 glole Ao HIot= e HoAsU:
* The ogr provider from the GDAL library supports a wide variety of formats, also called drivers in GDAL speak.

Examples are ESRI Shapefile, Geopackage, Flatgeobuf, Geojson, **-For single-file formats the filepath usually
suffices as uri. For geopackages or dxf, a pipe separated suffix allows to specify the layer to load.

— for ESRI Shapefile:
uri = "testdata/airports.shp"
vlayer = QgsVectorLayer (uri, "layer_name_you_like", "ogr")

QgsProject.instance () .addMapLayer (vlayer)

for Geopackage (note the internal options in data source uri):

uri = "testdata/data/data.gpkg|layername=airports"
vlayer = QgsVectorLayer (uri, "layer_name_you_like", "ogr")
QgsProject.instance () .addMapLayer (vlayer)

Note that if your GeoPackage contains relationships between layers. Simply using addMapLayer does not
automatically create these relationships between the layers in your QGIS project. Add the following code to
automatically find the relationships in the database and add appropriate ones to the project properties.

1 |from ggis.core import QgsRelationManager

3 |project = QgsProject.instance()
4+ |relation_manager = project.relationManager ()
5 |existing_relations = list (relation_manager.relations () .values())

7 | layers = [
8 layer for layer in project.maplayers () .values() if layer.type() == layer.
—VectorLayer

5 |1

11 |discovered_relations = QgsRelationManager.discoverRelations (existing_
—relations, layers)

12 |for relation in discovered_relations:

13 relation_manager.addRelation (relation)

DXF 7H1o] -4 (dlo]E] 24 URT o] QI Wi §HES 525114 2

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

* PostGIS H|o|E{Ho]~—H[o]§ A= PostgreSQL Hlo|EjH|o]A~0to] AAS o= o ot Be

g 711 B,

QgsDataSourceUri Zalj A7} o] Bxt<E

= A5 YTt QGIS 7} PostgreSQL & A ¥5HE = QGIS
£ #Hupdofof gth= A& 71 st Al L. T18A] ¢

i o] AlEAE A 4 flss YT
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1 |uri = QgsDataSourceUri ()
2 # set host name, port, database name, username and password
3 |uri.setConnection("localhost", "5432", "dbname", "johny", "xxx"

4 | # set database schema, table name, geometry column and optionally

s | # subset (WHERE clause)

6 |uri.setDataSource ("public", "roads", "the_geom", "cityid = 2643", "primary_key_
—field")

8 |vlayer

QgsVectorlLayer (uri.uri (False), "layer name you like", "postgres")

i g

uri.uri (False) o €49 ralse 2127} Q15
B8] o 912 BAARE LB B B

+ CSV I B et TR BAE BAS—FE (;) S FRAR AGIT B X AEE Ty
B Y 2ES b wal Geld thgat 2e DES AHgshol & AUtk

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)

i Je ]

AEAF £AE2 URL 24 45 7] Hlzoll, A= ool HFEA] file:// & €ooFT Yt
x Wy "E9| EHXH%_EJH WKT(Well Known Text) 4] B84 A-8e 4 glon], HuAE 24 5
FFUS. o2 1 A dY
uri = "file:///some/path/file.csv?delimiter={}&crs=epsg:4723&wktField={}"
—format (";", "shape")
. GPXﬁJr“”—“gpx”lﬂl OBl Al 5 2h= GPX mt o A E=H, R E o] QI EZS Qo5 Ut GPX Hd& A=W,
dloe £ (E/FE/CIEIIE) & URL o] U¥F E— = Aok
uri = "testdata/layers.gpx?type=track"
vlayer QgsVectorlayer (uri, "layer name you like", "gpx")
QgsProject.instance () .addMapLayer (vlayer)

+ SpatiaLite Tl|O|EJH]|0]A—PostGIS T|o|EH|o] AL} F-ASH, O0gsDataSourceUri ZFE|AE ARESA]
Hlole] 42 AR A % sk

1 |uri = QgsDataSourceUri ()

2 |uri.setDatabase ('/home/martin/test-2.3.sglite')
3 |schema = ''

4+ |table = 'Towns'

5 |geom_column = 'Geometry'

6 |uri.setDataSource (schema, table, geom_column)

8 |display_name = 'Towns'
9 |vlayer = QgsVectorLayer (uri.uri(), display_name, 'spatialite')
10 |QgsProject.instance () .addMaplayer (vlayer)

.
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* GDAL & 53t MySQL WKB 7|5t =3 —d|o| g A= Hlo]Exte] 4 Eard dytt:

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

vliayer = QgsVectorLayer ( uri, "my table", "ogr" )
QgsProject.instance () .addMapLayer (vlayer)

« WFS 2—URI ¢} wrs AlFAHE AHEsiA 2 A olgyh:

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", "WES")

HEF urllib 2t B E ARESIA URL € G 4= ls5Hth

1 |import urllib

3 |params = {

4 'service': 'WFS',

5 'version': '2.0.0",

6 'request': 'GetFeature',

7 'typename': 'ms:cities’,

8 'srsname': "EPSG:4326"

9 |}

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

—parse.urlencode (params))
&

i JE

8 A AEH ogsvectorLayer B2 AARF A ) setbataSource () HAES SE5HH 7|&

glojolo] Hlole 225 AT 4 A5Hh:

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)

3.2 ¥ o]

SIE] S 425] 919 GDAL Sfelu o2/ N8, GDAL sheluiole FUNT ) EASE
ALIGH T, o] BRAL ol o] £} U A9, A-872] GDAL 2ol B2i2]7} L 54 ES 2915} 1L ]
shelellAe. (12H0R RE WS AUshAE thevith) TR e dats Bal ey, Pase] vl
o} EA| o2& A HFHIA 2

[+o

# get the path to a tif file e.g. /home/project/data/srtm.tif
path_to_tif = "ggis-projects/python_cookbook/data/srtm.tif"
rlayer = QgsRasterlayer (path_to_tif, "SRTM layer name")
if not rlayer.isValid():

print ("Layer failed to load!")
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GeoPackage |4 S AHE B2 2 2 H:

# 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!")

Hg glojojet HZ:5HA, Ogisinterface Se|2 A 9] addRasterLayer o5 AME-SIA #BAH glo]o]&
e 4 AdsUth

[iface.addRasterLayer(path_to_tif, "layer name you like") ]

o2 51 gt of A Holo] = AsA A TREAE 71T} (Folo] BE | A dlo]o]E LR
Sttt

PostGIS A EHE E8 2 2 H:

PostGIS HE|¢} H|=5HA|, URI #AFES AHESlA ZZAEC| PostGIS #HAEE F71E 4
golgHo]A A ntatu|elo] el A 7HeF BAFE B5E (dictionary) & FAISh= Hol & Ayt
o227 5tH A& 7Hss A2 gt BE5S FAA AT 4= A5UTh I th3 ‘postgresraster’ Al-5- A} W EFE]| 0] E]
BAE AHENA BH5-2 URL 2 JIFZ G U 28 T2 A Eo B AEE 71 4 d5Uth

o

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

# user and password are not needed if stored in the authcfg or service

'authcfg':'QconfigId', # The QOGIS 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

'sgl' :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,

(Th= el Aol Al%)

3.2. FAF Folo 19


https://qgis.org/pyqgis/3.40/gui/QgisInterface.html#qgis.gui.QgisInterface

26

PyQGIS 3.40 developer cookbook

(o] Fo] Aol A A&
'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")

WCS MH| 22 R E & 2 Flo]o]g AT 4 syth:

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

th-2 o A= WCS URI 7} B2 4= 91 ntabu] 6] 5-2 g i}

WCS URI & ¢ 22 FEH 7] = g o2 o]Fo]AUtt o] URL ¢ 9= Sst ko g o3gd Fg]
BA 5ole A4, B4 BABo] Atz AR HES RATeH gebarasoncelr i SURLE
A5l A URL & 2HdsfioF & A A o

o url (24): WCS AH] URL 44t} wcs 2t tﬂX% ©] GetCapabilities H| %1 of| tfj3l] A 2 t}-2 m}atu] g o] 52
AH8-5F3L 9171 WiiZofl, URL ©fl VERSION = AR-g-3H oF gyt spatn e w2 r2shA| 8.

+ identifier (2 5): AW %] o] &
« time (18] &): A]3 (time position) == 7]7F (time period) (beginPosition/endPosition[/timeResolution])

- format (15} 2)); 2| 5H= Ll o B QUITh 71k o] Fe it 7} i 49 B AR A Usts 2
EE A e A9 3 WAR A sk ZReu

e ors (A82) . 7]THID P29, 45 EW EPSG4326 T2 FEA AU 7B A Yst=
EPSG:4326, 2| 9517 ¢ ¢ A AR = 2] dot= 4117410“44
? 3t

1o
o username (A1) 7] & Q=2 9
+ password (A1 E]A]): 7] H Q1535 95 v| 2
]

=
. IgnoreGetMapUrl( el 2], FHp): R

AU AHE Al = 27

a2

o,
o

=, : = A4 :‘?}) 3-%, GetCoverage 8 = F9 &=A4E
LA 5 oot 501 5% %12] A1 oo 3 8 ey

. IgnoreAXlsorlentatlon (e 4], 50 A8 (1 =2 2A A, A2 FABEA I tisf WCS £E& &5t

22 A ST

« cache (18 3]): QNetworkRequest::CacheLoadControl ol 4] A st= thZ2 7hA] B2 27]E A oJotA]qt, Al-
waysCache 2 A3t -2 QA2 PreferCache & THA| R¥UTH o2 & 7124 stz /"173]?2 4
S5 Yt AlwaysCache, PreferCache PreferNetwork, AlwaysNetwork. 7]24f-2 AlwaysCache 94t}

ohygl WMS AHelA] BAE dlololS Belg & glurt SA1e HA API oA GetCapabilities -3 5ol
A S G XA SIS Slelel T ol AlololgiA] St 1ot St

urlWithParams = "crs=EPSG:4326&format=image/png&layers=continentsé&stylessurl=https://
—demo.mapserver.org/cgi-bin/wms"
rlayer = QgsRasterLayer (urlWithParams, 'some layer name', 'wms')

(Th= =ol Aol A%
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(°1" o] Z] ol A A<
if not rlayer.isValid():
print ("Layer failed to load!")

3.3 QgsProject JIAEIA

A 2ol de1A Sl eflo]ol & A8l AT, ogsproject Fef /IR 2o st Blo]o] S FballoF
o= AFE 7195 HA . Ogsproject SHA QAR LE Ho]o] o] Af-AS 7hAH, o] 3-8 TR 9
oL T2 A E Hlolele] 7 ID S Fdl slF Hlolofoll Ao 4= Ayt ZRAE|A FHlo]olE A Ask=
4%, 7 ID & AAEYH. AREAH= QGIS IE H[o] 20 = removeMaplayer () MIAES A=
whold I ES Ff flololE AAD 4 syt

addMapLayer () HlAES AHESHE @A ZRAE Flojolg F7Het 4 syt

[QgsProject.instance().addMapLayer(rlayer)

Al 91701 dlo]ol & 715t B:

# first add the layer without showing it

QgsProject.instance () .addMaplLayer (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 0, with -1 an alias for the end
layerTree.insertChildNode (-1, QgsLayerTreelayer (rlayer))

removeMapLayer () WAEE AHESIA lo]oE AFAISHL A oh:

# QgsProject.instance () .removeMapLayer (layer_id)
QgsProject.instance () .removeMaplayer (rlayer.id())

) glelol ID & HE AR, #lo]of AR ZpA| =

ftlo

ore] F=AAE @lolol ] sa () WAEE BEHA &
A 5 I,

=2 #lofofet Flo]o] ID o] FE5 U, mapLayers () WAEE AFSSHYA 2!

[QgsProject.instance().mapLayers()

3.3. QgsProject JI2EHA 21
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cHAPTER 4

TOC(Table Of Contents) ©f| 4=5}7]

Q

E

rel

PyQGIS Z&& AH8-51A] ¢ 7% ] Hol#| ol e ZE 27452 thaT &o| 7PA etor gyt

from ggis.core import (
QgsProject,
QgsVectorLayer,

Mz og SdLse AHESIA A (Table Of Contents) o =& RE Folojo] HZT & dow, o=

* QgsProject

* QgsLayerTreeGroup

4.1 QgsProject 2~

Qusproject FAAE A A2 U Bele BE dojolo] tg YHE AN & gt

238 Fo] 2 7t 3™ 0gsProject A9 instance & AT o] A9 HAEE ALESoF
.

F W AE+= mapLayers () YUt o] MAEZ}L Ev]2 glo]o]52] J5 (dictionary) = HHeHe A Ytk

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

=}

‘{'countries_89aelbOf_f41b_4f42_bca4_caf55ddbe4b6': <QgsVectorlLayer: 'countries' (ogr)> ’

23
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o] Z5O| keys = L #o]o] ID ©] o 4
oA #lojojofl tht thE e HEE IHSHA ?:4‘—%—’?9}%‘43}

# list of layer names using list comprehension
1 = [layer.name () for layer in QgsProject.instance () .mapLayers () .values () ]
# dictionary with key = layer name and value = layer object
layers_list = {}
for 1 in QgsProject.instance () .maplLayers () .values() :
layers_list[l.name()] = 1

print (layers_list)

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

go]o] 9] o] F& AFESiA At e AT 4 A5

[country_layer = QgsProject.instance () .mapLayersByName ("countries") [0]
0 Iz
0|20 Aot LE Fo]o}59 B2 uhgksly] o], o] oS 743 3 WA HololE 7HA 2] S5
[0] IEAS AT

4.2 QgsLayerTreeGroup 3|~

glolo] Eeliz 1o (node) B2 FAT WEA E¢] PRI B4 F 714 k= f3o] EAghh 15
LT (QgsLayerTreeGroup) 2 & 0101 LT (QgsLayerTreeLayer) YYt}.

e I¥x

for more information you can read these blog posts of Martin Dobias: Part 1 Part 2 Part 3

QgsPIOJect FHA9 1ayerTreeRoot () HAEE ARRSHH T2 AE dolo] Elo A HEE 5+

)=

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

root + 15 L E0|H 3} (children) ==& 7}A| 11 15Ut

[root.children()

A oh9] ke E BEg ety ob gl IF k=v O AA A9 L E2 R H IS o gyt
_/’\_

ks
5h9] e E 7kl shubE AAE & Slsyth:

child0 = root.children () [0]
print (childO)

[<QgsLayerTreeLayer: countries>

dlololo] (59) 1d & AHGSIAE dlo]ol 2 AT 4 vtk
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ids = root.findLayerIds()
# access the first layer of the ids 1list
root.findLayer (ids[0])

83 18] o] 2 AR A E 18-S AT 5 gl&U T

[root.findGroup('Group Name ')

OgsLayerTreeGroup el 2| o] tiet o @2 AHE A e = ol AR 4= Al A8 the A EES

o4 74 3 gy ok

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

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

oA Z=AE 9] #o]o] Edff Fo]olE H A TS EAI. F 71 ol 5yt

1. BAA Z7}—addLayer () = insertLayer () 58 AR

# create a temporary layer

layerl = QgsVectorlLayer ("path_to_layer", "Layer 1", "memory")
# add the layer to the legend, last position

root .addLayer (layerl)

# add the layer at given position

root.insertLayer (5, layerl)

[ Y S

2. YN Z7h-n2AE o] do]o] Eej7} dlo]o] ¥4 ~E e o} A
dlojolg ekt Aow SR

7] wiZoll B o] e A AE =
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[QgsProject.instance().addMapLayer(layerl)

QgsVectorLayer Q}QgsLayerTreeLayer EEH/\E ﬂéﬂ] 4?_?—_-} 31%‘4‘3]':

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

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

addGroup () MAEEAESIH D82 471 $71e 2 Ayt o8 ANOIA, A A2 ohAjetel] 158
27k A AT TS| A 7% 15 obol] EObE 15 27k % Sl

=

4

node_groupl = root.addGroup ('Simple Group')
# add a sub-group to Simple Group
node_subgroupl = node_groupl.addGroup("I'm a sub group")

LE 9 5 ol 57| AT, §-85 HlaEEe] wol Adsyrh
71E L E 9] o]5-2 Al AR o] FojY Ut}

1. 7]1& =& B4

2. BAIG L EE Hol= $IA R ol F

3. 9 s A
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# clone the group

cloned_groupl = node_groupl.clone ()

# move the node (along with sub-groups and layers) to the top
root.insertChildNode (0, cloned_groupl)

# remove the original node

root.removeChildNode (node_groupl)

o s

]

ytt:

He oA FlololE ol A7]E 2

Flo
N

# 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 QgsLayerTreeLayer 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)

rr

# remove the original myvl
root .removeChildNode (myvl)

)

ol

EL7|E 2502 OB DY 1Y%

# 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 QgsLayerTreeLayer 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 ()

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

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

HH o atse A 253 ol 48 & AsUHh

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)

26 Chapter 4. TOC(Table Of Contents) ol H25}7]
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from ggis.core import (
QgsRasterlayer,
QgsProject,
QgsPointXY,
QgsRaster,
QgsRasterShader,
QgsColorRampShader,
QgsSingleBandPseudoColorRenderer,
QgsSingleBandColorDataRenderer,
QgsSingleBandGrayRenderer,

)

from gqgis.PyQt.QtGui import (
QColor,

)

5.1 Flojo] FA X

A Folol st B 1 ool diAH WER o|2ol4 YLUT—olE B WE 13 TE HE
aelebn gt WE shti gh5e Ee mAgh A ojulA (o FE A £ A4

M= o]2oldl AE YT Tl e BAELE dvbdon dddel WS (o EX)

455 (o, B4 o] &%) 71ed shtE AT T dAE dololo] A s} AR ol
HAL O] ARE AFES PRl AR U

o3 7 EE=rlayer 7 QgsRasterLayer 282 A2 79 gy ot
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rlayer = QgsProject.instance () .mapLayersByName ('srtm') [0]
# get the resolution of the raster in layer unit
print (rlayer.width (), rlayer.height())

[919 619

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

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

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

[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 ())

E
# 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())

[<qgis._core.QgsLayerMetadata object at 0x13711d558>

AH2E FololE =Rigte W, 1 72 7IMeR V2 Yy A7t EEUH. #olo] HA4NM B
Z2aHg

o]
1= ]
A N 2 A2E Aelste v

[print(rlayer.renderer())

[<qgis._core.QgsSingleBandGrayRenderer object at 0x7f471clda8a0>

28 Chapter 5. @2 #|o]o] AL-&3}7]
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[print(rlayer.renderer().type())

[singlebandgray

Ads 2AAE HAASIHH ogsRasterLayer EHAY setRenderer() HAEES AFRSHIAIL.
(QgsRasterRenderer S| A0A oA H) Al F 2HAxL S A7 A8 7 JI5UTH

* QgsHillshadeRenderer

* QgsMultiBandColorRenderer

* QgsPalettedRasterRenderer

* QgsRasterContourRenderer

* QgsSingleBandColorDataRenderer
* QgsSingleBandGrayRenderer

* QgsSingleBandPseudoColorRenderer

g Wit g AELE IR (G %1{0 AARA =2 710 514y E= Zrof] MARS Shdsh= OJAF AAY (pseudo-
BE AAEE AR 19

BA =
colon) T EZ 712 SR 12 5 YEUT AFEE 7 Tl WE g
29l Urt thE uiE daE s ohﬂngi RGB Ao HEE-2 vfj 33
A}%EHH a8 5k sy

521 9 vt A AH

T M= S AE Hlo]o S (0 ol Al 255 7kA| o] WA ZhE el t-g5he) Mo A LAl 790 AR AR5 A
A sty dohal oAt A HA A= ogsRastershader 224 AAE FEHISHA 1 }\ﬂ ]‘:1 (shader)
#os PRSI AU

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)

AoldE AA AFE7 A Gt de Agg vjgehct. o] AgEs) 94 FET 1 #d WF50) 528
AUt Al 742 B7F R E7F Qls U
* A% (Interpolated): IA gt ffotefl Q= MR FES=FH AY2 A9
-%ﬁéﬂxaxamxQ%%kﬂ%ﬂ%ﬁ%ﬂﬂénﬂiﬁ%%VH%l%%%ﬁ&ﬂﬂ7WW1“%*%E
FE o] AL AT,
« A% (Exact): A4E BN G, AR FRET S5 @ A BAST 18 Ay,
T WA DA A= A F Fo]ojof o] AlojH & T AdU
renderer = QgsSingleBandPseudoColorRenderer (rlayer.dataProvider (), 1, shader)
rlayer.setRenderer (renderer)

oro] IEO] Gl 52 1 & WE ME AT, (@ AE W] QE Ak | BE ARt
et o 2 AE-S BH™M triggerRepaint () HAEE ARRS|oF &
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[rlayer.triggerRepaint()

5.2.2 43 =it A H

QGIS £ A9 o|ux2 A5 9I8] /1 BH o2 g 3 0] MES L .
et B anibeton 2ol cepsloldt Fe) Dol o] 42 FASkD A A9 9 S
5 AABE (1) 9 %A WE (2) 2

rlayer_multi = QgsProject.instance () .mapLayersByName ('multiband') [0]
rlayer_multi.renderer () .setGreenBand (1)
rlayer_multi.renderer () .setRedBand (2)

WAHE AN S ) BE st Dad A9, B WE 1272 HHE B o)k} A4 ke she
Aejsh gy,

WS Ao EFfA ZHES HEH triggerRepaint () HAEE AF&3foF St

[rlayer_multi.triggerRepaint()

5.3 # #2517

OgsRasterDataProvider 29 sample () HA % Argstd GAH gHe FAae 4 94Ul ogs-
Pointxy St o2 1%’4%}21 EiEat= E] olojol HHiE S5 114°H°F°“4‘3} oMl AE+=HAH gt
A Ao Wt True B False 71 &5 (tup]e)—f_;)._— ‘l':;?j]/]]q-

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

HAEH 7S AYYE & e B2 fAEE QgsRasterIdentifyResult Se2 2]

tify () HAEYYT

m{m
m
%
oli
U
rr
e
Q.
[0)
7

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

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

esult S() HAEZE WE QIAAE 7|2 I8 HE S e R VA= =5 (dictionary) =
1:

o] a
323.0} & Aog Wo|&,

5.4 FAE dolg HAs}Y

OgsRasterBlock 2 2E ARSI AH Fo]ojE AT 45U A& 5o A F 1 HO|EE 71K
2x2 H2H 52 AAsteH:

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

glole & Hoj22 e d:

[e]
=

e Gol2 4 EUTh 22 252 00 A7

=2

X

= 71E d2H

provider

provider.
provider.
provider.

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

5.4. @2 go]g HBA5}
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from ggis.core import
QgsApplication,
QgsDataSourceUri,
QgsCategorizedSymbolRenderer,
QgsClassificationRange,
QgsPointXyY,
QgsProject,
QgsExpression,
QgsField,
QgsFields,
QgsFeature,
QgsFeatureRequest,
QgsFeatureRenderer,
QgsGeometry,
QgsGraduatedSymbolRenderer,
QgsMarkerSymbol,
QgsMessagelog,
QgsRectangle,
QgsRendererCategory,
QgsRendererRange,
QgsSymbol,
QgsVectorDataProvider,
QgsVectorLayer,
QgsVectorFileWriter,
QgsWkbTypes,
QgsSpatiallIndex,
QgsVectorLayerUtils

from ggis.core.additions.edit import edit

52 th37t ol 7HAstor gk
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from gqgis.PyQt.QtGui import (
QColor,
)

o] el A= e lofofof tisf & 4= = A7 7HA AP s 2719
o] ol 2745k BRE) AL 0gsvectortayer 220 MaEg uig £ g
A — —

6.1 /0] it 1 A4S}
OgsVectorLayer e Ao tisf fields () HIAEE 2&5HH HE Fojojet Ayte Ao Hiet
X%EE 7—11:1101— > 01/\1,]1;]-.
vlayer = QgsVectorlayer ("testdata/data/data.gpkg|layername=airports", "Airports layer
<4>", lloqr“)
for field in vlayer.fields():

print (field.name (), field.typeName ())
fid Integer64
id Integer64
scalerank Integer64
featurecla String
type String
name String
abbrev String
location String
gps_code String
iata_code String
wikipedia String
natlscale Real
displayField() @ mapTipTemplate () HAEE maptips oA 2ol= HEet HEZS st YRS
Als Y.
HE go]ol& B82S 1 QGIS + JAYU ZE slE Dlsplay Name © 2 A&5}=HtH HTML Map Tip
2R A 0 Hlo] S, o] MAESE ARSI o 47 P4 E % Sk

vlayer
", "Ogr")
print (vlayer.displayField())

—

QgsVectorLayer ("testdata/data/data.gpkg|layername=airports",

"Airports layer

[name
0 31
Display Name & LA BEHA 02 AT 7%, displayField () Hl4l displayExpression ()
W £EE AFEshoF gt
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6.2 M| #o]o] 2 W5}

#} #oo]of Qi M)A S Tt 2Hele wrEsE o
ool Tt 712 FE o] A2, 7 m Ao gt 2
e~ 744 2 Aok g o,

271 E9 29 Fhed sy e e old e
HARE ZHAYrT} layer 47l 0gsvectorLayer

# "layer" is a QgsVectorLayer instance
layer = iface.activelayer ()
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 ()
print ("Point: ", x)
else:
x = geom.asMultiPoint ()
print ("MultiPoint: ", Xx)
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
break

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

6.2. HE| Flojo] 2-¢] urEs}]
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6.3 17 Aeia}]

QGIS HIATF A oA E of 2] 712 o2 Aefeh 4= 95Ut of 2] 0] A stU-E ZEotAL, ¥ A
Aol AAA S AU, B 234 IEHE AT 5= dsUt A" Aot o2 o5 E7] $ldl,
AU AL BF O G1Rge wea) Aoz gEEu,

i 2o Ao 2 N AE ANt /)R A WA Hol 58T 4% gt

A& BFE AEsH M, selectall () HAES AFRSHH HYtch

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

FHA S AFGOIA 86t W, selectByExpression () HIAEE ARSIl L

# 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)

A8 A 9Ho] MARS WSt thF Ao A & 4= Q= HEe} Eo] ogsMapCanvas EA9] set Selection-

A7 ek glofol o] e m ] E5of WA E F71et W, w4 ID H5] A4 ID £ ALohe select () HAE

i

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 1list
layer.select (selected_fid)

S

a8 A A=

[layer.removeSelection()

6.3.1 &4 Aot

[print(feature['name'])

{First feature ]

ORH, A2 54 S HET 4 YSUT oSS AT P ECHE B MU oE Sol T WA 44
714 2.3

o
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[print(feature[l])

[First feature

6.3.2 AEIgt 1] 7ol gt 2] W 5}]

AEiet 0 S99t ¢, HE go]ojofA] selectedFeatures () HAEE AHESHH HUth:

F
iz}

selection = layer.selectedFeatures ()

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

glojoje = HAHE 7h2H A gt F
A8 AR getFeatures () HAE &

AN ek

areaOfInterest = QgsRectangle (450290,400520, 450750,400780)
request = QgsFeatureRequest () .setFilterRect (areaOfInterest)
for feature in layer.getFeatures (request) :

# do whatever you need with the feature
pass

= Ke)
T

Fh g S mAes

request = QgsFeatureRequest ().setFilterRect (areaOfInterest)

.setFlags (QgsFeatureRequest .ExactIntersect)

setLimit () WAEE AFSSHE 84 WA 52 7iE ARt 4= syt tha2 1 A gyt

request = QgsFeatureRequest ()

request.setLimit (2)

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

<gqgis._core.QgsFeature object at 0x7£f9078590948>
<gqgis._core.QgsFeature object at 0x7faef5881670>

O] A A &

AT 2 7 W g4l (F 27k &4 Z15 WEZL MRS A9 ogemepres-

ol L
TR
sion E A AAE AP ogsFeatureRequest 23 A} (constructor) 2 A2 AL5HH HU o} oS-

A A

# The expression will filter the features where the field "location_name"

# contains the word "Lake" (case insensitive)
exp = QgsExpression('location_name ILIKE \'<2Lake3\''")
request = QgsFeatureRequest (exp)

6.3. MA A3}
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Al
A

rr
e
ral

SExpression ST A5 £ (syntax) ofl sl ZRAIS] 2L Ao gl H H Jshal Al4lo}

871 21 1121 vjoh 20l o1l Aolol] ol A 4 517] Wl 2t enton) 7} E W
elo17] 5} 7 1A 0] 2RAel Hole 2 vaghc,

lI

# 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])

6.4 4 g g o]o] £=As}7]

HEf Hlolg AlF

]_
QiU oWl 7%

REL go]of glo]E o] M-S APt g B 2 o] AR 2] hsh= H e
2 AQ5t=A] &AL AT capabilities () S

caps = layer.dataProvider () .capabilities()

# Check if a particular capability is supported:

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

[The layer supports DeleteFeatures

l

AR 2 Sl Aol H R B o] A 552 B At ogsvectorDataProvider ©f API A S LS
?Q;Zo}]zﬂ/\]

#lo]of 2] 711011—11%1‘1]5]% ARg LR A gAER Z35)8 WA tf2 dAAH capabilitiesString()
WAES AHgsh HU

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'

#e dojo] ML 918 the WS 7hed] oW WS AESIE, WA AL J1A dole AP (14,
QelH Mol 55 of A S AR S MAADA & A5, B0 N 4 i B
A thg A2 Yol HA L.

L J ]
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QGIS A (Z&IH = E3 1AM =) Zrdste 35, ol2l2o] =3 o AEdolu £4-& Mg 24
7] 94 ¥ WA A2 THA] La)7] sfof & Wast 9le Sk gtk

# 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

il

if iface.mapCanvas () .isCachingEnabled() :
layer.triggerRepaint ()

else:
iface.mapCanvas () .refresh ()

6.4.1 A Z7}5}7

OgsFeature SHA AARAE E ]1”LH°}E¥QJW45QLJQquectorDataPrOVLder‘addFeatures()
HAEe] I 55 AEstAl L. o] AT 2t (True = False) 9F F7HE 14 55 (t|o] & A7}
A7, 7t 1)719] 77 ID) of2he gt 2 1 e AU,

A &9 AR, (E Holold] cicids ) MAEAN D 4 9 ogerields BAHL AAE
AFst= g A& 27|56 Y, B ofejio] 2716kl 48 WEE9] /f4E AYdl= initAttributes ()

wAEEiﬁﬁ aqq

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])

6.4.2 T A A5}

A4S % 7 AA s, A Alstel s sA 9] D S50 2 g5k Hu .

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

6.4.3 1A 75}7]

Hz o] =S WA
AT

S oh W S48 B A WA 4 Ut o AAeIAE WA g0 31 Q)
£450) g r

™
WA ke, WA £ WA

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 })
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T 37 HASH= -9 QgsVectorLayerEditUtils 23~ d%

TYTt ARG oF ot= H9, TS WA 2 7HA] 7839 (FAE ¥, A4, olF 559) HAEES
A F5t= QgsVectorLayerEditUtils S AE AR Hol £ 45 U
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startEditing () HAEE AFESHHAIL. WS EWZHW, commitChanges ()

WAEE ALESHAIAL. AL ol 440 ofeliel WA ARRe B A Aol TAL WA AL
H 2|1l Hlo]§ A4 St £ 6k] 92 Ay

glojof7t M mE AFefolA] dotf# |, isEditable () HAES AFSSHIA Q.

TFe-2 o] WA MAEES AESH HES Bl BY oAyt

| Q1A dlololrt WA WA RE Aejolobat gt W REES Azsted,

from ggis.PyQt.QtCore import OQMetaType

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.fromwWkt ("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", QMetaType.Type.QString))
# remove a field

layer.deleteAttribute (fieldIndex)

A ggol Qtofl 2iH (wrapping)

A F ek Adol A A stelw, Shol A HEe 552 49
SHe 24 AE|71E vhehe 29, dlole] A3 A

RZAOF U Eh. (23 F12/chA] Aol HAlo] gl 73
A5}/ 2 5ol o 4170 2150 2 At
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a2 A% F2 715S AGA S = AUEA HAF= A Ay

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 ()

AT G5 wE efolole] £AHY WA AeES
/\1 _7%_/}_ /\H]OEHﬁ}\-] o;‘lgl'_}i_o] GUI
7 2A7EEA T A destroyEdf
& o] 7} &4 At ol EotubAlst B E WA AL Sl A] 2]

p = == = 1

beginEditCommand () WHAEZ}F YR“GA HHoE
712 AAYTh endEditCommand () HAEE ]
oA AdY FA/ohA Aae = A 2 A i
itCommand ( Dﬂ/\Eﬂ'tﬂEﬂcﬂE Al A5kl 9

dNNWU
-IUru
r£0

i
=.L

J

ES O QA & 4 e BheE Zol with edit (layer) AdES AMESA AR EWS & H oJulE
& &= Q= (sementic) E E5o= fPAE 5 dFUh

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

o] ZEX= utA]of| commitChanges () HAEE A5 _iy%@' ZAYtt ofH o o]t WSt ¢, o] FEE=
E WA AMS BWA]7)E rollBack () HAEE SET AYYTE commitChanges () HAEZF AR E =
59 RAE SO 39 (0] ALEI ARE o ) ogeriic nrror A BAT AL

6.4.5 Y= F71517] 2 A3

UE (£4) & Z7iekel, BEE T 2| 2ES A Pojor Gtk BEE Al BE Qux 22y

dAFE e,

from ggis.PyQt.QtCore import OQOMetaType

if caps & QgsVectorDataProvider.AddAttributes:
res = layer.dataProvider () .addAttributes (
[QgsField ("mytext", QOMetaType.Type.QString),
QgsField("myint", QMetaType.Type.Int)])

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

# Alternate methods for removing fields

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

layer.dataProvider () .addAttributes ([QgsField("f1", QMetaType.Type.Int),
QgsField("f2", QMetaType.Type.Int),
QgsField("f3", QMetaType.Type.Int)])

layer.updateFields ()

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

ind_list=1list ((count-3, count-2)) # create 1list

(Th& ol Aol A%
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(o1 o] Aol A A&

# 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)

dlo]8 Al Aol A WES F7h B AAG thE dlolo] o] BES Sgo] Esfiof Uit WA Algto] 4502
whed ) ¢b7] WL o,

[layer.updateFields()

09
with 718 BRI A A WA AFe A AF]

with edit (layer) : AAES AFESIH OFA 2o commitChanges () HAEES AH5 02 TE|A HA
AP AR E AdU. o o &7} FASH= 9, rollBack () HIAEE SEA Be HA A=
E9AIZL AUt By H T2 9 Holo] 4517 & 7“:]'}—0}/‘1]—3

~

6.5 53t AE X A5

e eolofo] ojs) A5 =12 dof & 25 B2 AUAE Agelel IE A SES A7 WO FNY 5
Gt ofeio] W1 U EES ST, HI G AR e A FAeNA A e TAE
fJolo1o] ZEIE 1074 eopjol achn @ a0, 320 19271 gick, Qals 7k 1 BelE 10745
B U S T 9 o) M RE EQIETA O ALE 242 ARG b 1 A EL v asHs Ay,
E5] o) 213 2 2ele] 9ol ol VB T A A7t o oo A & et Aolelst B3
Qe 7HA 3 glrke, WA G 02 AT 4 gt
22 QeI Gl eojol AakW eIt HAHAE M e e ERetn YA S, ofH
Abgro] Aatwl o g 2o elm AR H 1 NEE 2 Y7hA 9 4ol gl

* OgsSpatiallndex SHLE ARESHA 37 JEAE A

[index = QgsSpatialIndex() ]

¢ Qo] RS 27 Sl AL ogsreature So4 AAS Wol v Hole] 20 Frlgd,
7o) AAE AP AL & JA, E=AFAS] getFeatures () HAEEZERS W T2 A4 E
g S G

[index.addFeature(feat)

« oty ¥ 52278 AHESA] Flolo] o] A S-S o AR 23 4 AU

[index = QgsSpatialIndex (layer.getFeatures()) ]

« B0 A2 SR AYAL U HelS sk S gk
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# 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
intersect = index.intersects (QgsRectangle(22.5, 15.3, 23.1, 17.2))

OgsSpatiallndexKDBush S FZFAEIAL ARRE 4 QG YtL) o] QlUlALE HE 0gsSpatialIndex
S~ oldl A9} H] 25tk

C 20 Q] Q191 2 Tl elso] ol WAE 3742 4 ek

. oS Sof AA ZIEZHH of ¥ olo] Solot LE EIIES whehH=ThAL sk, WA Ag)
Z)a A A gttt

6.6 QgsVectorLayerUtils 2~

QgsvectorlayerUtils SEAk WE Hojolo] AT 4 Gl R IS F-E8F WAESS B YUk

& EW createreature () WAEL HE Fololo] FrtE, Hololo] z+ Wro] RE FHE AkxAw}
23E& FAshH= 0 gsFeature A E FH g}

vlayer = QgsVectorLayer ("testdata/data/data.gpkg|layername=airports", "Airports layer
t_}" , Hogr")
feat = QgsVectorLayerUtils.createFeature (vlayer)

getvValues () WAEE BE T= F@A 0] gF2 w27 & 4 A sis Uk

vlayer = QgsVectorlayer ("testdata/data/data.gpkg|layername=airports", "Airports layer
(‘}", "Ogr“)
# select only the first feature to make the output shorter

vlayer.selectByIds ([1])
val = QgsVectorLayerUtils.getValues (vlayer, "NAME", selectedOnly=True)

print (val)

[( ['Sahnewal'], True) ]

6.7 ¥ g #Ho]o] A5

= 742] o = dE go]o] HlolHAlS AT 4 qlsUth:
e OgsVectorFilewriter Eefj2: fA3e] Hy dS 2T & Qe e SHAagY A4
HE glo]o] & AASt= writeAsvectorFormatv3 () MAEE ZH SESIAY, A JAARAE
AR & St addreature () MIAEE EFUT o] 28124+= GDAL ©] A Y5t WE 2HWES

L5 (GeoPackage, 0] =1}, GeoJSON, KML ¥ 7]€} 5-5) A L4gct.

s OgsVectorLayer =82 gloJg o] AZsta FEst7] 91t glolg &40 214 2 (URL) & s 5t=
go]E AZAE AL AS[YT o] FEAE }35}”4 2] 7|8k A] #lo]o] (memory) & "g/ﬂOh—

GDAL 9 & go]HAll (ogr), HIo|EJH|O] A (postgres, spatialite, mysql, mssql), 18|11 7|Et 5%
(wfs, gpx, delimitedtext, =+) o 92T 4 A5t
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6.7.1 QgsVectorFileWriter 229 JATAZHE

# 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)

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 = "UTE-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)

TotrieldvalueConverter ZE|AE AFRS}H
o2 Sl (PostereSQL oA v 5 432 o

LIST_FIELD_NAME = 'xxxx'
class ESRIValueConverter (QgsVectorFileWriter.FieldValueConverter) :

def _ init__ (self, layer, list_field):
QgsVectorFileWriter.FieldValueConverter.__init__ (self)

self.layer = layer
(= wolA ol Al
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(o1 Ho| Aol A Al
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, QMetaType.Type.QString)
else:

return self.layer.fields () [1dx]

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

o #EE A

AT +L QlEUtt—0gsCoordinateReferenceSystem S|4 9 AT JAAEAE Y] HA|
stefu el A

7, glolol7} o A A 2 Wk

o5 & AlttHA supportedFlltersAndFormats () HIAEE TE5}7 Y supported for-
mats by OGR (OGR 7} 2| ot= ZHE) EAE AHEHAQ—"Code” @O o] gk2 Edtolo] o] F o & Hddfof

dﬁ"ﬂm
)

At m xSt lH-}ji—quZ] 73 & EfolH Ag Aot FASS WEDA, A7 £4& g5k Dt
2] 55 o RE Ao A %’\‘4‘:]' ]E’r(ﬁ‘_‘;—’i@) utetu] e 5o o3l 91%‘4‘:}. ZpAgE W82
QgsVectorFlleerter%%ﬂkﬁ%%ﬁég

6.7.2 A ZHE AH

from ggis.PyQt.QtCore import QMetaType

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

fields.append (QgsField ("first", QMetaType.Type.Int))
fields.append(QgsField ("second", QMetaType.Type.QString))

"mr 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.)

mn

crs = QgsProject.instance () .crs()

(= #HolA ol Al
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(o] Fo] Aol A A&
transform_context = QgsProject.instance () .transformContext ()
save_options = QgsVectorFileWriter.SaveVectorOptions ()
save_options.driverName = "ESRI Shapefile"
save_options.fileEncoding = "UTE-8"

writer = QgsVectorFileWriter.create (
"testdata/my_new_shapefile.shp",
fields,
QgsWkbTypes.Point,
@ES,
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

6.7.3 QgsVectorLayer S A JAHAZHE

QOgsVectorLayer =H|~7} A QAst=E RE CﬂOIH A-g2s 7h2, W2 7|gE gojojE F .
W2 e A2t T2 S Idolv Al 3 2 5§ 2 T8 I AtEo] AR H2 0 2 AA 5T HR Y
A A= Y23 o] glol8 & #7452 ¢7] o, 7N AEo] 22 A 2 ]0101] o et w2 Ml == ARG
% 7] BB,

o] Al F 2= FAFE (string), A4 (int), HEF A4 (double) 7 9] DEE A APt

W22 AF2E 31 QU A A 2| A5H=H], AlF A createspatiallndex () 48 2ESHH HYoh
B AU AE AL Urfﬂ F2 29 ¢l A= HAHES o wEA THE 24T 4 A 2 AYUSh (HAHE=
A% Helgh ma glo] 4@ AAZHY ot ol mH ST A eleld 517 MR ch)

QgsVectorLayer &ell~ Z2H4A} (constructor) O "memory" & AloAt BXER AEstH W A327}

AR,

o] ZH 2= #lolo]9] £ F3S FYsk= URI & W54t &8 §3-2 o= 7k stud & d54th
"Point", "LineString", "Polygon", "MultiPoint", "MultiLineString", "MultiPolygon" or
"None"

HEA, g, w22 7|4 AlFAe] YA 2 e o] URI 2 AT 4 syt 242 v=3 gs4th:

crs=definition
FEAE AAIYH oltf HEA AHYE ogsCoordinateReferenceSystemn.
createFromString () HAEZ} WolEol= ofH AL = 4= IG5t}

index=yes
AZA7 B AEUAE A SFES AT
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https://qgis.org/pyqgis/3.40/core/QgsVectorLayer.html#qgis.core.QgsVectorLayer
https://qgis.org/pyqgis/3.40/core/QgsVectorDataProvider.html#qgis.core.QgsVectorDataProvider.createSpatialIndex
https://qgis.org/pyqgis/3.40/core/QgsVectorLayer.html#qgis.core.QgsVectorLayer
https://qgis.org/pyqgis/3.40/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.createFromString
https://qgis.org/pyqgis/3.40/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.createFromString
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field=name:type(length,precision)

dlojo] 2] £4.& APt £40] BYe AAou, A o2 44 (P, U8Y A4, 27} 2ET)),
Aol 8 AUEE AHT 4 Yertieh o2l Aol BES Aol 45 Yot
52 o] BE FHES X6k URI 9 A JUTh
["Point?crs:epsg:4326&field:id:integer&field:name:string(20)&index:yes" ]

o HEE] 7R ASAE AL ghE AleE 2] A dY

from ggis.PyQt.QtCore import QDateTime, QMetaType, Ot

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

# add fields
pr.addAttributes ([QgsField ("name", QMetaType.Type.QString),

QgsField ("age", QMetaType.Type.Int),

QgsField("size", QMetaType.Type.Double),

QgsField ("birthday", QMetaType.Type.QDateTime) ])
vl.updateFields () # tell the vector layer to fetch changes from the provider

# add a feature

fet = QgsFeature()
fet.setGeometry (QgsGeometry. fromPointXY (QgsPointXY (10,10)))
fmt = Qt.DateFormat.ISODate

t = QDateTime.fromString("2000-01-01T12:00:00", fmt)
fet.setAttributes (["Johnny", 2, 0.3, t])

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 ()

npzjuto g2 nE zkolo] A2 A o]9)=x2] Sl sE AT},

# 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: 4

features: 1

extent: 10.0 10.0 10.0 10.0

F: 1 ['Johnny', 2, 0.3, PyQt5.QtCore.QDateTime (2000, 1, 1, 12, 0)] <QgsPointXY:._
—POINT (10 10)>
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6.8 HE #ooje] B (£

HE gojo]E A wf, glojojet el A ZYPAL o AE o] Hloje o] s AHAU. HES
w4 2] N2k B Telt AS Tk Ze20l), AuE At £ mA ol dfef oW AE-g 1824
2Agyrt

2145k glojol o] AT 2 GAt= tha it 2ol & & U5 HTh

[renderer = layer.renderer ()

21 o] E FXohA 27 o U HEAITh

[print ("Type:", renderer.type())

[Type : singleSymbol

QGIS 34 2fojBef2lo M &daixl e A s 27t #d& AHE = sy

%2 EER ET

singleSymbol QgsSingleSymbolRenderer BE OAE St AEZ Al gt
categorizedSym- QgsCategorizedSymbolRen-— O4E Zt 7igag] HZ2 A2 o2 AER
bol derer Ao Fo .

graduatedSym- QgsGraduatedSymbolRen— oOAHE #el Wl wEt AR oE HE=
bol derer Ao H

9 ALgA Ao A A G40l Ue £ ] Yo, o] SHBH 9S Asku A= A
MG, AA A 4 Qe AH AU Fohf Y S8 L2 199 ngsrendererregt sty

Zel22 Aesta By tk

[print (QgsApplication.rendererRegistry () .renderersList ())
["'nullSymbol', 'singleSymbol', 'categorizedSymbol', 'graduatedSymbol', 'RuleRenderer',
— 'pointDisplacement', 'pointCluster', 'mergedFeatureRenderer',
—'invertedPolygonRenderer', 'heatmapRenderer', '25dRenderer’', 'embeddedSymbol']

Wi AodAte] H2ES HAE PAOR YRS S5 QTN 2] §-88 4 Ayt

{renderer .dump ()

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

681 B A2 ALY 27}
symbol () HIAEE $&0HH AL o] A HEZ 7HAE 4= 941, setsymbol () HAEZ AES HAS 4+
AFUYTLE (C++ 7N A= 7] oA 8 e | 2 =

cetsymbol () HIAEE TEIA AYe AR AAHAS Weelw 54 v dojols} Agals HES
HAS 4 dH5Y  QgsMarkerSymbol, QgsLineSymbol, 18|31 QgsFillSymbol EE|A9] Zbz)
t-8oh= createsimple () F4-5 SE6HH 22 ZRIE, 2hel, Ef gojo] & A& AL 4 U5

createSimple () MAE AYE= 55 (dictionary) ©] H&2] A8 £/0& At
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https://qgis.org/pyqgis/3.40/core/QgsSingleSymbolRenderer.html#qgis.core.QgsSingleSymbolRenderer
https://qgis.org/pyqgis/3.40/core/QgsCategorizedSymbolRenderer.html#qgis.core.QgsCategorizedSymbolRenderer
https://qgis.org/pyqgis/3.40/core/QgsCategorizedSymbolRenderer.html#qgis.core.QgsCategorizedSymbolRenderer
https://qgis.org/pyqgis/3.40/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer
https://qgis.org/pyqgis/3.40/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer
https://qgis.org/pyqgis/3.40/core/QgsRendererRegistry.html#qgis.core.QgsRendererRegistry
https://qgis.org/pyqgis/3.40/core/QgsSingleSymbolRenderer.html#qgis.core.QgsSingleSymbolRenderer.symbol
https://qgis.org/pyqgis/3.40/core/QgsSingleSymbolRenderer.html#qgis.core.QgsSingleSymbolRenderer.setSymbol
https://qgis.org/pyqgis/3.40/core/QgsSingleSymbolRenderer.html#qgis.core.QgsSingleSymbolRenderer.setSymbol
https://qgis.org/pyqgis/3.40/core/QgsMarkerSymbol.html#qgis.core.QgsMarkerSymbol
https://qgis.org/pyqgis/3.40/core/QgsLineSymbol.html#qgis.core.QgsLineSymbol
https://qgis.org/pyqgis/3.40/core/QgsFillSymbol.html#qgis.core.QgsFillSymbol
https://qgis.org/pyqgis/3.40/core/QgsMarkerSymbol.html#qgis.core.QgsMarkerSymbol.createSimple
https://qgis.org/pyqgis/3.40/core/QgsMarkerSymbol.html#qgis.core.QgsMarkerSymbol.createSimple
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o & W oS Z & AR} Zo] setSymbol () HAEE SENA 0gsMarkerSymbol EH AL JAAEAE
Agstd, 574 X E go]o|7t ARE-She HES tAIAZE 5 A5

symbol = QgsMarkerSymbol.createSimple ({'name': 'square', 'color': 'red'})
layer.renderer () .setSymbol (symbol)

# show the change
layer.triggerRepaint ()

name < U718 FEIE 9|n|stH, th& F o] A olzt: 7Fs gyt
* circle
* square
* cross
e rectangle
* diamond
* pentagon
e triangle
* equilateral_triangle
* star
e regular_star
* arrow

e filled_arrowhead

* X

AE JIARA0 A §IA A& elo]ofof et AA &4 55-& S At tha ZE A& mefaf B A2

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

{'angle': '0', 'cap_style': 'square', 'color': '255,0,0,255,rgb:1,0,0,1"', '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,rgb:0.13725490196078433,0.13725490196078433,0.13725490196078433,1"',
—'outline_style': 'solid', 'outline_width': '0', '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'}

ofel o] £42 A% WAST Arkdl thol §4T Ak

# 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 ()
props['color'] = 'yellow'

props['name'] = 'square'

layer.renderer () .setSymbol (QgsMarkerSymbol.createSimple (props))
# show the changes
layer.triggerRepaint ()
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6.8.2 7IH| 12| HE AP FA=}

Zhe| ] ey ZAAAE AHES o, HEdto] AMEEE 42 FAdsty AAT 4 AFUTh classat-
tribute () ¥ setCla (

7t ae] 555 de= g2 tad 2syh

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 (" 8 83 ".format (cat.value (), cat.label(), cat.symbol()))
1: category 1 :: <ggis._core.QgsMarkerSymbol object at 0x7£378ffcd9d8>
2: category 2 :: <ggis._core.QgsMarkerSymbol object at 0x7£378ffcd9d8>

olmf value () HIAEZF7HALE]E2 T2k Hl 220]= #10]Al, label () WAL= 7HH| AL 2] ARgof 22o]=
HAEOI < ynbol () WAEE BUE ABE wEeh

o] WEE YA AL 2 W]

sourceSymbol () HAEE ARSI A

===
AeE QE MBS AL A9 Th sourceColorRamp () D

6.8.3 55 A

ke
B
in)
o,
L
e
2

ol Aty A= ol APt 7HH Y HE AT 2dRtet vl H=shAE, WE F st S5
gste Al ahol H ol et &5ty wizoll seAh S/ oflnt A
A [e)

o] A A7} A& W 9lol el AAle] Lohf T et 2

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-
—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 <ggis._core.QgsMarkerSymbol object at 0x7f8bad281b88>
101.0 - 200.0: class 101-200 <qggis._core.QgsMarkerSymbol object at 0x7f8bad281b88>

(HFS A4 o]5S Foti7] 97D classattribute () HAESLF sourcesymbol () ¥ sourceColor-
) HIAEE A ARESHE HUoh 1Y A4 e 240k F7H mode () MIAEE SlSHTh
5078 A WA, AHEIE AR, Ei Tl ohE WS A8eA 2R ey

AFGA O] Sa HE AU A JAE At & A tha AA A - sk gyt (o] dlA el = F
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https://qgis.org/pyqgis/3.40/core/QgsCategorizedSymbolRenderer.html#qgis.core.QgsCategorizedSymbolRenderer.classAttribute
https://qgis.org/pyqgis/3.40/core/QgsCategorizedSymbolRenderer.html#qgis.core.QgsCategorizedSymbolRenderer.classAttribute
https://qgis.org/pyqgis/3.40/core/QgsCategorizedSymbolRenderer.html#qgis.core.QgsCategorizedSymbolRenderer.setClassAttribute
https://qgis.org/pyqgis/3.40/core/QgsRendererCategory.html#qgis.core.QgsRendererCategory.value
https://qgis.org/pyqgis/3.40/core/QgsRendererCategory.html#qgis.core.QgsRendererCategory.label
https://qgis.org/pyqgis/3.40/core/QgsRendererCategory.html#qgis.core.QgsRendererCategory.symbol
https://qgis.org/pyqgis/3.40/core/QgsCategorizedSymbolRenderer.html#qgis.core.QgsCategorizedSymbolRenderer.sourceColorRamp
https://qgis.org/pyqgis/3.40/core/QgsCategorizedSymbolRenderer.html#qgis.core.QgsCategorizedSymbolRenderer.sourceSymbol
https://qgis.org/pyqgis/3.40/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer.classAttribute
https://qgis.org/pyqgis/3.40/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer.sourceSymbol
https://qgis.org/pyqgis/3.40/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer.sourceColorRamp
https://qgis.org/pyqgis/3.40/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer.sourceColorRamp
https://qgis.org/pyqgis/3.40/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer.mode
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from ggis.PyQt import QtGui

myVectorLayer = QgsVectorLayer ("testdata/data/data.gpkg|layername=airports",

—"Airports layer", "ogr")

myTargetField = 'scalerank'

myRangeList = []

myOpacity = 1

# Make our first symbol and range...

myMin = 0.0

myMax = 50.0

myLabel = 'Group 1'

myColour = QtGui.QColor ('#ffeel0")

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)

myRange2 = QgsRendererRange (myMin, myMax, mySymbol2, myLabel)

myRangelList.append (myRange2)

myRenderer = QgsGraduatedSymbolRenderer ('', myRangelList)

myClassificationMethod = QgsApplication.classificationMethodRegistry () .method (

—"EqualInterval")

myRenderer.setClassificationMethod (myClassificationMethod)

myRenderer.setClassAttribute (myTargetField)

myVectorLayer.setRenderer (myRenderer)

AES B3] 9%t 0gssymbol 714 (base) S 2 1Y F¥ 4 3 7HE 7HA 2L 5 YT

* OgsMarkerSymbol —XEQIE I &

* OgsLineSymbol —2Ql & &

e OgsFillSymbol —Z2]Z 0% &
BE Q12 3 AR (00 =S ymbo Laye r Se20] K THIEL Fo]229)) 418 dlo]o] 2 ol £l H et o] 212
glojol 5ol AAl A E 42 s, A& 2L AAl= A& #lolof § HH ol vty
2 5 WY AUIZ YT ) 48 AAULS D ookl HBS GRS - ek <o
HAE= AZo] v, 24l ZHT7] ”E 7heH ol® #3< U A2 E2 48e ‘ﬂ%’]'f
dump () MAEE P& i dlojo] 222 11 Ar.

=
2
.
&,

N

marker_symbol = QgsMarkerSymbol ()

for i in range (marker_symbol.symbolLayerCount ()) :
lyr = marker_symbol.symbolLayer (i)
print (" : ".format (i, lyr.layerType()))
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[O: SimpleMarker

HES S dotlEH color () WAEE ARESHY 1 A4S WHASHW setcolor () HAE
AHESHEAI Q. wHA AE0] A IO R size () € angle () HAEE AREAIA 242t A& 719} 3
Aes A 4 AF U E’r‘ﬂ A& B¢ width () HI&AEZF Q] YHIE ‘i*i(’“%ﬁ’r

7124 ez 27] 9 yHlE Dy @9joly, ke = g gy

Rl

_\1

A2 #o]o] th27]

oA TRl (0gsSymbolLayer SE|A0] ob] SeAQ) AE #oloj7t M9 meks At
UGt Ql AFRHE 18 712 A& Flojo] FA7E 2 A AEFU T /‘Hi—u: AE Folo] S AT 4= Q7]
o 2ofl, AFE2L7} o] 2 & o] B A AL SRS dol2 FOoIg 4= QF U layerType () HIAEZAE Ho]o]
ZHAE {5 AEEYT—7]E ZAE SimpleMarker, SimpleLine ¥ SimpleFill A& #o]o]
ER EvjEy

21793 A& glojo] FEfAo) AT 4= A= AE Holo] = AA g AEE T IEE B 4 JFHTH

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

OgsSymbolLayerRegistry 2#2 AR &4 Qs B dlo]o] §-3E52] tlolHHo] A~ Tyt
A& #lofo] HlolEo] HstHH, HE B2 245h= £452] 7]-8 =5 (dictionary) = §FeHS}= proper -
ties () MAEE AHGSHIA L. Z2te] 42 dlolo] REL a1 Fo] ALgohs EAT &4 e 7w
01/\14@ ToF Zh7Eo] A A} (setter) TS FE-S 71 LHEAQl color (), size (), angle () E width ()
HAESE gyt BE A7)0 Al ur] ARolw A8 4 9lon] Yulk dhel ARut ALgd 4

Slgutt.

A8 AA A2 dolo] $4 BAH]

A A% Bolo} Zel g AHT & dEvth T Tk

AA AU

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

class FooSymbolLayer (QgsMarkerSymbolLayer) :

(Th& ol Aol A%
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https://qgis.org/pyqgis/3.40/core/QgsLineSymbol.html#qgis.core.QgsLineSymbol.width
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(o1 Ho| Aol A Al
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)

LayerType () WAES A2 dojofo] o]8-g AR o] JfFL WA 42 dlololS Afolol A FUafob
G propertios () MAEE £4E52] A54S 915 20U clone () HAEE FHEA] A2 dlo]oje]
BE &40l At FUR BAlES vtelsjoptt unh. mpx{gro g ded asgo] lssyth A WA
ﬂi%% 211_]1}]%—8]'7] ;ﬂoﬂ startRender () 1 = _]__’,ﬁﬂﬁ %—%%iéﬂ%ﬂ,ﬂ stopRender () uﬂ_/}_E%
=5, JH P& 57] floliA= renderpoint ( CE &Y. EZAE (§) 9 FEE on] A=
E2 Wghsol sy,

Felebel © B2 49 GUT olAL AT M AEe] 912
derPolyline () HAEE AFESH=HA, Za]20] A< o] 18] A
293 Yz w2 o] Eel 5

AU}

QA 0 2 AL RFE WAT 4 AL AR dolo] §40) £4& AHal] 9% GUI B F7kske Hol
F4UT ol Al A et 9o WAL AARER T 4 Qauch g IEE 19 AL TR

SRDIRIEE

c2helo] A 2l EE-S 9= ren-

Qe EIIE 5

rs T

o

Jh

[o

— >,},h
rE

B 3
|
mij
=)
il

i

im
I
Jhu
T
e
zZ T
g
o

from ggis.gui import QgsSymbolLayerWidget

class FooSymbolLayerWidget (QgsSymbolLayerWidget) :
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)
(T = o] =]l Al&)
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https://qgis.org/pyqgis/3.40/core/QgsSymbolLayer.html#qgis.core.QgsSymbolLayer.layerType
https://qgis.org/pyqgis/3.40/core/QgsSymbolLayer.html#qgis.core.QgsSymbolLayer.properties
https://qgis.org/pyqgis/3.40/core/QgsSymbolLayer.html#qgis.core.QgsSymbolLayer.clone
https://qgis.org/pyqgis/3.40/core/QgsSymbolLayer.html#qgis.core.QgsSymbolLayer.startRender
https://qgis.org/pyqgis/3.40/core/QgsSymbolLayer.html#qgis.core.QgsSymbolLayer.stopRender
https://qgis.org/pyqgis/3.40/core/QgsMarkerSymbolLayer.html#qgis.core.QgsMarkerSymbolLayer.renderPoint
https://qgis.org/pyqgis/3.40/core/QgsLineSymbolLayer.html#qgis.core.QgsLineSymbolLayer.renderPolyline
https://qgis.org/pyqgis/3.40/core/QgsLineSymbolLayer.html#qgis.core.QgsLineSymbolLayer.renderPolyline
https://qgis.org/pyqgis/3.40/core/QgsFillSymbolLayer.html#qgis.core.QgsFillSymbolLayer.renderPolygon
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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 () "))

Ha &4 tishd gtef] o] Al WA 5 Ayt He £4 dietdelA d= Flolo fde AddE o,
A= Hlojojo] A’ A B AE Flofof A AAFAS AT T thg setsymbollayer () HAES
TEolA 1Al HE ool s Y old filo] A= Flojol9] £A4Je vtYste® Ul & YulolEsof
U A= 4 dishgel A dZel AR o RS AlE #olols B AMSkE Hl symbollayer ()
HlaEE AR

E/d< WA tiuttt, o] f1Ale Ala £4 tishgol A nleR7]S Aol ER 4 9l changed () 188
HjoF gt

ol A] ubx|uk SARE YSkEU T QQIS 7} o] A SUAES ALFET AR o]0l S x| LEe|o] F715}
QYT A2 dlololS A AE o] F715H R AGT = A, olE ol A | A2 #o]
g7 QL DRAE Belg 2202 BATES} GUI A 2olo] £4& BYT & Yot 5 2F A5
AFg3 2 g Fue

A& elofofo] Hiet et ol el k= A g sfoF et

from ggis.core import QgsSymbol, QgsSymbolLayerAbstractMetadata,.
—QgsSymbolLayerRegistry

e

class FooSymbolLayerMetadata (QgsSymbolLayerAbstractMetadata) :

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

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

return FooSymbolLayer (radius)

fslmetadata = FooSymbolLayerMetadata ()

[QgsApplication.symbolLayerRegistry().addSymbolLayerType(fslmetadata)

9l E Al ARt (Flolol7} Higkel= f33 FYU’h) dlolo] 3 AE /3 ARSI &
Adsfof Ut createsymbolLayer () MAEZ} props B2 (dictionary) o] AR E HAES 71 A&
glo]o] o] JIARA S Attt 12]1l s A& dlolo] f-32 AT 44 A2 o= createsym-

o]
bolLayerWidget () HAEX 5UTH
npz| et GA = IR AE g0 o] AE go]o]E FrlotE €YYt oA F EWEU
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https://qgis.org/pyqgis/3.40/gui/QgsSymbolLayerWidget.html#qgis.gui.QgsSymbolLayerWidget.setSymbolLayer
https://qgis.org/pyqgis/3.40/gui/QgsSymbolLayerWidget.html#qgis.gui.QgsSymbolLayerWidget.symbolLayer
https://qgis.org/pyqgis/3.40/gui/QgsSymbolLayerWidget.html#qgis.gui.QgsSymbolLayerWidget.changed
https://qgis.org/pyqgis/3.40/core/QgsSymbolLayerAbstractMetadata.html#qgis.core.QgsSymbolLayerAbstractMetadata.createSymbolLayer
https://qgis.org/pyqgis/3.40/core/QgsSymbolLayerAbstractMetadata.html#qgis.core.QgsSymbolLayerAbstractMetadata.createSymbolLayerWidget
https://qgis.org/pyqgis/3.40/core/QgsSymbolLayerAbstractMetadata.html#qgis.core.QgsSymbolLayerAbstractMetadata.createSymbolLayerWidget
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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.defaultSymbol (QgsWkbTypes.geometryType (QgsWkbTypes.Point)),
QgsSymbol.defaultSymbol (QgsWkbTypes.geometryType (QgsWkbTypes.Point))

def symbolForFeature(self, feature, context):
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)

A9 0gsFeatureRenderer Z#|29 A @YYy FAAAE 71ed §GUsfoF dl=) Ao 2A=;
olF& ZRE AU symbolForFeature () 7F 54 3] AES AR AAske AUy

e
o2 g
19 g

|
startRender () €} stopRender () HAEE 2t AE g
dattributes () HlAEE AE g AR EASE Ao m A4S
o220 2 clone () HAEE AH Y 2FARLo] BA|E-S qHeted
AE Flojojet mbrt R &2, JY | 2 AHE 74 4517] 918 Gu
dereri:dger ZUAE e YA gL T TEL of
HES A5k A Gk

from ggis.gui import QgsRendererWidget, QgsColorButton
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class RandomRendererWidget (QgsRendererWidget) :

def _ init__ (self, layer, style, renderer):
super () .__init__ (layer, style)
if renderer is None or renderer.type() != "RandomRenderer":

(= HolA ol Al
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https://qgis.org/pyqgis/3.40/core/QgsFeatureRenderer.html#qgis.core.QgsFeatureRenderer
https://qgis.org/pyqgis/3.40/core/QgsFeatureRenderer.html#qgis.core.QgsFeatureRenderer.symbolForFeature
https://qgis.org/pyqgis/3.40/core/QgsFeatureRenderer.html#qgis.core.QgsFeatureRenderer.startRender
https://qgis.org/pyqgis/3.40/core/QgsFeatureRenderer.html#qgis.core.QgsFeatureRenderer.stopRender
https://qgis.org/pyqgis/3.40/core/QgsFeatureRenderer.html#qgis.core.QgsFeatureRenderer.usedAttributes
https://qgis.org/pyqgis/3.40/core/QgsFeatureRenderer.html#qgis.core.QgsFeatureRenderer.usedAttributes
https://qgis.org/pyqgis/3.40/core/QgsFeatureRenderer.html#qgis.core.QgsFeatureRenderer.clone
https://qgis.org/pyqgis/3.40/gui/QgsRendererWidget.html#qgis.gui.QgsRendererWidget
https://qgis.org/pyqgis/3.40/gui/QgsRendererWidget.html#qgis.gui.QgsRendererWidget

PyQGIS 3.40 developer cookbook

(o1 Ho| Aol A Al

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)

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

def renderer (self):
return self.r

o] ZA2}= & Flojo] ] JIAEA (QgsVectorLayer), A4 5 ABHY (QgsStyle), 132l A4
AAg WG, ArY GAA7 AT A JAA) L G AL, MR ABA GO
Aedare A AU 132 62 A9 (o]u] B ag §ael) oA AEis AAGE e AU
Z-47re] A4 A E Hole s YA Y-gS dulolEsfof gyt Aoy AAR}; ti2bge] 5Ql=H,
A 2GS 7P 7] Sl 1A renderer () HIAEE 2EFUT—o]ofof 7FA & AEF A AAE
g Adyh

HAs}0 2 e 21i2pe] veelo] 52 A1 A5t A A E o] A 8 A4S 52 ok gt o 2 3]
Lol del 2 A1A} 5 Aolo| S HelE 4 R, AL LY Hedt Eol A el A S M
2 95U o)A RandomRenderer A ZEE S4B At

RS

rel o o o
2L ot o, ot

i

from ggis.core import (
QgsRendererAbstractMetadata,
QgsRendererRegistry,
QOgsApplication

)

class RandomRendererMetadata (OgsRendererAbstractMetadata) :

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)

HE o] o] o] 74-9-9t v 51|, 7 (abstract) FIEFE| o] €] 2HJ 2L AT ] 2HQI} o] F, o] H 2ol & 4= =0l F,
2o A-AQL AT | 2F G AL ofo]E o] F2 7|thH YT} createRenderer () HAEZF DOM EB 25 F
A 2AAe] AHE EF5H= O AFHEE 4 1= obomElement E A JAABEAS HEFUYLE cre-
ateRendererWidget () WAEE 444 A4S ATULE Gl 2ZAZ7 GUI & 713 QA] @2
A, o]l HlAEE AMER " @7t gl = o] Wl AE7} None & §HRFE &= QYT
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https://qgis.org/pyqgis/3.40/core/QgsVectorLayer.html#qgis.core.QgsVectorLayer
https://qgis.org/pyqgis/3.40/core/QgsStyle.html#qgis.core.QgsStyle
https://qgis.org/pyqgis/3.40/gui/QgsRendererWidget.html#qgis.gui.QgsRendererWidget.renderer
https://qgis.org/pyqgis/3.40/core/QgsRendererAbstractMetadata.html#qgis.core.QgsRendererAbstractMetadata.createRenderer
https://qgis.org/pyqgis/3.40/core/QgsRendererAbstractMetadata.html#qgis.core.QgsRendererAbstractMetadata.createRendererWidget
https://qgis.org/pyqgis/3.40/core/QgsRendererAbstractMetadata.html#qgis.core.QgsRendererAbstractMetadata.createRendererWidget
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A 2 2po] ofo] 25 A A5t OgsRendererabstractMetadata 2732 ol ofo| ZS Al |7 (A& 4])
122 gdotH HYth—RandomRendererMetadata __init__ () &<l Q= 714 S A 2 A= vh&ak 2ol
HA AYYrh:

QgsRendererAbstractMetadata.__init__ (self,
"RandomRenderer",
"Random renderer",
QIcon (QPixmap ("RandomRendererIcon.png", "png")))

Hetdo]g] S A9] setTcon () HAEE AFR6H o]F o]k woatk ofo]ZL ¢
ofo] &2 (ol A & & Qlo)) oA Ee
o]l & qre Aot e et Ysyh)

6.9 H2 ol°Fl=
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.

o A YA 2R

QgsStyle %‘jﬂi)
QgsColorRamp S A)

U A el A A gas]
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https://qgis.org/pyqgis/3.40/core/QgsRendererAbstractMetadata.html#qgis.core.QgsRendererAbstractMetadata
https://qgis.org/pyqgis/3.40/core/QgsRendererAbstractMetadata.html#qgis.core.QgsRendererAbstractMetadata.setIcon
https://doc.qt.io/qt-5/resources.html
https://qgis.org/pyqgis/3.40/core/QgsStyle.html#qgis.core.QgsStyle
https://qgis.org/pyqgis/3.40/core/QgsColorRamp.html#qgis.core.QgsColorRamp
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PyQGIS Z&& AH8-51A] ¢ 7% ] Hol#| ol e ZE 27452 thaT &o| 7PA etor gyt

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

S DA E BEoh= ZRIE, RIAES, T2]1 E-& &3] =3 (geometry) ©] 2L F-5UTh QGIS oAl &=
T ¥2 0gsGeometry EHAE AFLIA AT

Ty gt AARE B (B FE, single-part) =3 2] HE AU T AsUT old EFS oHF
F2 (multi-part) =02t tYth ofF B2 T30l o 7] G99 B @ o =Tt o]Fo|H Q& AF
HEERIE, HE|2RRIAES, = e E2o|2tal EFYth & o o8 719 HJo & o]Folxl =72t
de|Zeroz 5@ 4 syt

TP FHE= ofH HEA T 2 5 AFUTE dlojoloA A E EuE o, sid =32 dlo]ole] AFAE
2= 235 7HAA 2 AYYh

7 e Ed 2 W A e g A A EE G Ao OGC T 3 4] 4+ 35 (OGC Simple Feature
Access Standards) | A 1 A3k AF-E FobE 4= QU

59


https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry
https://www.ogc.org/publications/standard/sfa
https://www.ogc.org/publications/standard/sfa
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. AEzHE

et

Ytk

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

print (gPnt)

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

print (gLine)

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

print (gPolygon)

R B N N

Ogspoint FHA Ei= OgsPointxy SHAE AFESNA HARE A FdUH. o] F ZA9 Zfolatar
St OgsPoint FEAEM 3 Z S A Peith= Ayt

Baee 49 17 (o B9 AUAELS) B o2 RARYL WA 18] ting 7} 912 18] (AA)
3 = 7 ohg nelEe EeEe] 9k 9 (o) AU EF O
¥ QI ES vhA] 0t HQIER

% P8 £92 9 9 AshEu
EEESEEE BERR-L R

o WKT(well-known text) 25 €

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

WKB(well-known binary) 25-F

~

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

L N

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

7.2 =) 2517

A7 £ 532 gotoF Yt wkbType () MIAEES AMESHH HUth o] HAEE= 0gswkbTypes. Type
A9 €7 EZF (enumeration) & 2 FE| FH2 wigkeych

print (gPnt.wkbType () )

# output: 1

print (gLine.wkbType ())

# output: 2

print (gPolygon.wkbType ())

-

# output: 3

oFUW®, 0gsWkbTypes.GeometryType HIAES] A EEORRE FHE WHEH= type () HIAEE
AHgaiE k.

60 Chapter 7. =3 t}37]


https://qgis.org/pyqgis/3.40/core/QgsPoint.html#qgis.core.QgsPoint
https://qgis.org/pyqgis/3.40/core/QgsPointXY.html#qgis.core.QgsPointXY
https://qgis.org/pyqgis/3.40/core/QgsPoint.html#qgis.core.QgsPoint
https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry.wkbType
https://qgis.org/pyqgis/3.40/core/QgsWkbTypes.html#qgis.core.QgsWkbTypes
https://qgis.org/pyqgis/3.40/core/QgsWkbTypes.html#qgis.core.QgsWkbTypes.geometryType
https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry.type
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print (gLine.type())
# output: 1

Aol e 4 e EF 182 ¥o8W displayString () &8 ARESHIALL.

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

# output: 'Point'

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

# output: 'LineString'

print (QgsWkbTypes.displayString (gPolygon.wkbType ()))
# output: 'Polygon'

To] thF FE IR opd 2] o RE A F= isMultipart () =90 4k 54
3

R T= 2
REWE G4 H2 T FHE FE517] Yot A (accessor) FFE0] AsULE 22 oA HEAE

oA AL A] HolFE A gk

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)>]]

0 I#x
(xy) FE2 AA| F& (tuple) ©] otH 2t 0gsPoint XA AAR, x () 2ty () HIAEE ARESIA 1 ghEol
SERERE b

o5 R R 2o A vt H2A FeEol EAEYS: asMultiPoint (), asMultiPolyline (), 182l

Yate geglel £ RE HEES WEAA 4YT 5 gk 42 B

geom = QgsGeometry.fromwkt ( '"MultiPoint( O 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( O 0, 10 10 )' )
for part in geom.parts():
print (part.aswkt ())

[LineString (0 0, 10 10) ]

gc = QgsGeometryCollection ()
gc.fromWkt ('GeometryCollection( Point (1 2), Point (11 12), LineString (33 34, 44 45))")
print (gc[l].asWkt ())
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https://qgis.org/pyqgis/3.40/core/QgsWkbTypes.html#qgis.core.QgsWkbTypes.displayString
https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry.isMultipart
https://qgis.org/pyqgis/3.40/core/QgsPoint.html#qgis.core.QgsPoint
https://qgis.org/pyqgis/3.40/core/QgsPoint.html#qgis.core.QgsPoint.x
https://qgis.org/pyqgis/3.40/core/QgsPoint.html#qgis.core.QgsPoint.y
https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry.asMultiPoint
https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry.asMultiPolyline
https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry.asMultiPolygon
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[Point (11 12) ]

gzry S5 gyt

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

ofl

2

A~
=

o

QgsGeometry.parts () HAEE AMHESIH =

print (geom.asWkt ())

MultiPoint ((-10334726.79314758814871311 -5360105.10101194866001606), (-10462133.
—82917747274041176 —-5217484.34365733992308378), (-10589398.51346861757338047 —-5072020.
—35880533326417208))

7.3 = =o] 9 A4t

QGIS & =& =9 (predicate) 2o 357 =F A4t (contains (), intersects (),
bine (), difference ( o GEOS o]l B8 & AUt GEOS ZholE.8 8]+ (
BE%(%E]—E—E-!E}?JPJ@O eo e =39 7|5 HA & AL 4= G5yt

A3t glo]olo] 9= Jq;q%% 2 2l A A 50 =g vigto g £y A4S £t AAlE Bt
o I == A QGIS Z2AE QFoflA| countries #© ]0101] U= ZF =7Ee] AR S ALt S
AdY

O3 FE+= layer 7L EEE 04 §9<] ogsvectorLayer S|4 A2t 7H @Y

i &L
o
LS
re
2
o
[©]
7

# 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

oA = HE S WA} BAE ARA FLH T ST T kE0] ISR AL B ol FoLAHAA
OgsGeometry BN UYL area () W length () HAEE AFRA HA T S & AL o JFEAE
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https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry.parts
https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry.contains
https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry.intersects
https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry.combine
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https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry
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Aitell ¥2] 7] WiEdueh & o e vA 9@ A ALk stal Aohd, BeA 718 ALkS a5
Q= QgsbhistanceArea EYAE ALE 5]-1{"1 %L]E]'
& I E+= layer 7FE8E 04 §9¢% 0gsvectorLayer S A A2t 7F ot

= QgsDistanceArea ()

d.setEllipsoid ('WGS84")
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))

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

fle

o, ZIIE 2 7 Afo] o] A E AW Ae Sk Y& HYrh

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.measureline (santa, tenerife))

QGIS o EF5]o] Q= FMZFEE] STL AAE HokE & 9108, o] ATZEL AgolA el Hlofel S
Aok WA S Ut the YASS 1 bed 9 S EEY HES HelFy

* OgsDistanceArea SHALEE AHESIA A7 & WA A4l A2 i dae]

. SIS BelzoE FWE
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from ggis.core import (
QgsCoordinateReferenceSystem,
QgsCoordinateTransform,
QgsProject,
QgsPointXY,

8.1 1A

QOgsCoordinateReferenceSystem F A7 FHAE H&sgUT) o] S A9 JAARAE EH 712] A2
GE o AN 5 g

« ZtEA D 2 F'A 2] 45}7]

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

[True

QGIS &= thg A4S 7171 A2 o HaEA A9AES Ad
— EPSG:<code> —EPSG 7|#o] 3D YUttt createFromOgeims () HAER A2yt

— POSTGIS:<srid>—PostGIS H|o|E|H|o] Aol A 2 o]=ID AUt createFromSrid () HAER

A g,
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— INTERNAL:<srsid> —QGIS Ho]gH|o]AoA 2ol= ID YUttt  createFromSrsId()

HAats gy
— PROJ:<proj> —createFromProj () HAER AUt}
- WKT:<wkt> —createFromikt () HIAER A},
HEol & A AT L= A9, WKT(well-known text) A 2|2t 714 Syt
« WKT = 237 24517

1 wkt = 'GEOGCS["WGS84", DATUM["WGS84", SPHEROID["WGS84", 6378137.0, 298.
25722356311, " \

2 'PRIMEM [ "Greenwich", 0.0], UNIT["degree",0.017453292519943295],"' \

3 '"AXIS["Longitude",EAST], AXIS["Latitude",NORTH]]'

4 |crs = QgsCoordinateReferenceSystem (wkt)

5 |print (crs.isValid())

[True
+ A 2 FIAT BT U creater Ro5 J1H ST AEA 2] ARBY. o3
Ar M= FJAE 7] 5= H Proj w292 AHE U Th

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

P2 ARE (o glo]gH|o] A AA) FHelsH= Ho| 245Ut isvalid () WAEZ}

7 E A 2H (spatial reference system) = % 7| A4 517] $151 QGIS 7} srs . db ‘H—b} 2of| A gere

%2 ANoF Drit AL 7] HS, 3 cfelte) 9 6 Xaag )
tion.setPrefixPath () HAER ZA2E A351A
ﬂz] 23 AUt OHT 1 QGIS mhold Z&oA
R ‘4‘:} ojn] B= Zlo] AA o] 37| mZ Yyt

B A3 A28 AR A ESP):

1

o]

< QgsAppllcaf
o o]0~
Aurste Folehd

O

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())

MEE

QGIS CRS ID: 3452

PostGIS SRID: 4326
Description: WGS 84
Projection Acronym: longlat

(Th& ol Aol A%
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https://qgis.org/pyqgis/3.40/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.createFromSrsId
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(o] Fo] Aol A A&
Ellipsoid Acronym: EPSG:7030
Proj String: +proj=longlat +datum=WGS84 +no_defs
Is geographic: True
Map units: 6

8.2 1A g

OgsCoordinateTransform SHAE AFEOIA A2 T E 51 X AARES HMEAZ 5 54 9]
SHAE 7P A ARESe e A 9 i HB3AE QAT o o] HEAEY A ZEAEE 717
OgsCoordinateTransform AALRAE ZAsH= A Y OIS transform () G5E HHE SEFA
HehS Yt o] 9t 7|2 A o= Aok HehS opA|ut, ek gt & 4= Qs Yt

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)

AFEE

Transformed point: <QgsPointXY: POINT (832713.79873844375833869 553423.
- 98688333143945783) >
Transformed back: <QgsPointXY: POINT (18 4.99999999999999911) >

8.2. FxA Hd 67



https://qgis.org/pyqgis/3.40/core/QgsCoordinateTransform.html#qgis.core.QgsCoordinateTransform
https://qgis.org/pyqgis/3.40/core/QgsCoordinateTransform.html#qgis.core.QgsCoordinateTransform
https://qgis.org/pyqgis/3.40/core/QgsCoordinateTransform.html#qgis.core.QgsCoordinateTransform.transform

PyQGIS 3.40 developer cookbook

68

Chapter 8. F34 A4



CHAPTER 9

Q

E

rel

PyQGIS 2&2& AH8-5HA] & A% o] #olAldll e ZE 27452 tha3 2] 7HA etok gyt

from qgis.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,
QgsMapRendererdJob,
QgsWkbTypes,

)

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

. J

W AT S @ dolol SR AT W HolF T Wi dolol STt BT A3 & 5 g 3157
w2l @ e 9ALS ofnkz QGIS oA 71 FAT S Ak W AMAL FA @A A2 W9l
Aol wel YRS HelF Ut AT AYL W =7 B AN ol FolPUtk: oI (pan), S/H
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(zoom), 01°] 4, 27, M} 03, T2 I AU ES 12 EEE| ATk HE TR B2 I8,
=7 She @4 BAskeo] gl Aldolm cle e ALgT 4 9l g

=t 2t
WA A= qgis.gui g Q= OgsMapCanvas EHAR FAEYT o] T2 Qu 1 HA F AT E
ZIgto 2 hyrch o] ZedYI = dutA oz AREA; o] Ty =S wix|otal AU AES & 4 e
HE (surface) I 7 (view) & AlF AUt of2l&o] 125 4l (scene), 7, F=ol2h= 7Hd-S F=o] olaied vHE
Qt ofl Aotk 7P S AdUct IEA] &S A9, 2 el 0] 7 e & ¢lo]HA]7] uigyth

W2 o] FAIZIAY Fl/F4T (B= Mzilges SEs < Bd= FEY) diopet, A ®9 toll e
UHO oHA] Al ey}, Ho]o]E (QgsMapRendererJob S AE AFRAA]) o]u] 2|2 T 5] A, 7HI:H/\0ﬂ
o] o8l A& Bl AYUT. usviapcanvas ZAAE AHPE Bel Az A ATt W7 G8-E

rr
N
o
[> &L lo

She ol % ofo], o B W AW A GBS o] 918 S St
AR W A2 PRl S4E (579, W8 WY S50 20l) TRE (rubber band) F FA o1
S5°l dsUth olfl A FEE2 HE W 52 fIt 7HAA ﬂEHHO 7] 15 AFEEU T A&
Sl A Belne A ) Q w) BT A dE RAFE TRE AU RS AT, BE
W A A SRS 7]i QGraphicsItem Ao B] 2 7|52 F716l= 0gsMapCanvasItem e A 0] 514
ERATE
foFshl 9 912 ol |9 T 3 7] 0.2 o] 2ol e}

AL HAFE o] 2Y

o W HAHA FE— Ao BY 4 Q= F7HEQ FEEAYH

R A0 2 S S o] A
9.1 Y HHA YHFA|Z]7]
W A= o E Qt YA} uptriz]o]7] wjZell, ol Argoh= WHE AAdst Hols HHAH
e
canvas = QgsMapCanvas ()
canvas.show ()
ol Z== W AMAE 7H 5 Y (standalone) F& AdFYT. 71E HX“O]‘% ol W A2 e WEAE
S syt +ui oL} Qt AAIAE AHEE |, 4] Aol owidget & B x| SkaL A EEH/\E*ﬁ/\] 71 A Q.

QgsMapCanvas & ZeflA~ o]52 2 181 qgis. gu i 299 2 AASHIA L. pyuics G2 E7} o]
Al AUt WHAE WAAIZ & = vi-¢ Hegh Byt E]'E 2 g A A0t Z1E 1Al
([ F E= thabo] ote] F o2 4) 7‘”‘40}3 FEE AH 4= Jll'(layou'[) S Aot = AY YT

WA A= 712 Aoz H2M v olal Y% A7 (anti-aliasing) S *}QO}X] Fayth HI7FS s o®
Aot v el Ae Y-S Q1] YN T AAE B/ stol= H:

N rSﬂ

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

(o1E2e] 3 49 fdl dHEAT, ot = Pyot.otCore RENAM U2 ZolAl ot .white & A
)9 ocolor ?JiEjiE 7ted| sy}

olA| W #olo] & A Frke fdych, WA dojo] s AolA @A mRAE] F18 AJYh 1 oS
Zﬂ‘ﬂ—/l I:H_AE /H;H } ;"H]:ﬂ/\oﬂ EO] E] 101 EEQ /\-11401 7—]01141;}

vlayer = QgsVectorLayer ("testdata/data/data.gpkg|layername=airports", "Airports layer
(_}", "Ogr")
if not vlayer.isValid():

print ("Layer failed to load!")

(Th& =l Aol Al
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https://qgis.org/pyqgis/3.40/gui
https://qgis.org/pyqgis/3.40/gui/QgsMapCanvas.html#qgis.gui.QgsMapCanvas
https://doc.qt.io/qt-5/graphicsview.html
https://qgis.org/pyqgis/3.40/core/QgsMapRendererJob.html#qgis.core.QgsMapRendererJob
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https://qgis.org/pyqgis/3.40/gui/QgsMapCanvasItem.html#qgis.gui.QgsMapCanvasItem
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(o1 o] Aol A A&

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

# set extent to the extent of our layer
canvas.setExtent (vliayer.extent ())

# set the map canvas layer set
canvas.setlLayers ([vlayer])

o] W05 UYL, AHEAT} L dlo]of7h H 2o 1A ALt

0.2 MREV} ZAH vh

e sof gl= § Fgde] 71 HlolHE Hol{d B WA S ALE ;VWR (writing-custom- -map-
canvas-items’_ oA AT AHEAF Ao AN A FHAE YAT 5 AT, AHEA HOE Q9 3-8
A A g5 Ze|l A 2 77 dEU e EEEe] B Z82E 8]7] 18 ogsRubberBand S22} 3&?_153
2271 9§ ogsvertexMarker SHAYUTE F A BT W R E AMEOIA] 2HYG5t7] w2l AHAE
ol A7 AY Bf/E£AT o FEiE Ao 2 olF/37] AT

Z92HlE HolH:

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

Zg2S Ho|#H:

r = QgsRubberBand (canvas, QgsWkbTypes.PolygonGeometry) # polygon
points = [[QgsPointXY (-100, 35), QgsPointXY (10, 50), QgsPointXY (120, 35)1]]
r.setToGeometry (QgsGeometry. fromPolygonXY (points), None)

279 ZYESo| YT BEo| ohfet FS st L. A o] BEL BoTo HY VYES I
Sl 312 BEQIUTh A WA Tl o] A, 1 The (1S S E 9T g S glb) velEe BT

Q5ITh Z A4 B A S WA 5 g

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

WA me HHA A (scene) ©f HIQIF E| O] QiU A FES AAIFOR #7]2(W (18al thA
EO]T?M) hide () ¢ show() ¥ XS AMGSHEAIR. ofH 53 5] AASHH, AHA oA
AAHoF

[canvas.scene().removeltem(r)

(C++ 9] AS o= 1F AL 4= JAT molio] Fe del r FRol= 2T AASE B AA AA=
el 27} 2 6}1 97] W&o A% ol 912 AUy th)

ko
:%
_I_4
.
)
>
o,
A,
=
g
L o
2

HOEL VREE ARES|A Aol ogsvertexMarker ZEiA7F o AL
(QgsRubberBand S AL A= A A F9 9 ZJA]—Z]-%]% a3 Byt
HAH vt7 = vha i 2ol A 4= Y

= =3
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https://qgis.org/pyqgis/3.40/gui/QgsVertexMarker.html#qgis.gui.QgsVertexMarker
https://qgis.org/pyqgis/3.40/gui/QgsVertexMarker.html#qgis.gui.QgsVertexMarker
https://qgis.org/pyqgis/3.40/gui/QgsRubberBand.html#qgis.gui.QgsRubberBand
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m = QgsVertexMarker (canvas)
m.setCenter (QgsPointXY (10, 40))

o] L [1045] Ao WA AAEE 1 AYULh ool 2l 4, 27, A, Telm W u)E ALg
golet 5 8

.setColor (QColor (0, 255, 0))

.setIconSize (5)

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

5 3 8 3

I
S,
jub)

=

& @A 0= w77 s 20l A Al A 5h =9] 3ot T HaEES AHESHEA L.

9.3 20X Y A A5

O A= W RS 9 o] F Bl

wd
9,

A AP 4 570

T3 pToolZoom'%‘ al

1 SE4E 919 712§ £7E g
4515 A8 A9E AGFUTE ogsmapToolpan FHAL o5& SWS}AL, ggs

AAE R o StlEAS £ AT, o HAES AT 4 9 AR, FF- 4] ALAL o)
HEE AFOE Aol 5 S wao] AT —ol® B =72 B 1), oY =7 A4S e
A= BAISHL o)A B =Y AHS He AP W =78 FASFATIE WA setiapiool ()
Ui,

%

|t

o, o
:‘i‘:‘o

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

class MyWnd (QMainWindow) :
def _ init__ (self, layer):

QMainWindow.__init__ (self)

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

self.canvas.setExtent (layer.extent ())
self.canvas.setLayers ([layer])

self.setCentralWidget (self.canvas)

self.actionZoomIn = QAction("Zoom in", self)
self.actionZoomOut = QAction ("Zoom out", self)
self.actionPan = QAction ("Pan", self)

self.actionZoomIn.setCheckable (True)
self.actionZoomOut.setCheckable (True)
self.actionPan.setCheckable (True)

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

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

(= #HolA ol Al
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https://qgis.org/pyqgis/3.40/gui/QgsMapToolPan.html#qgis.gui.QgsMapToolPan
https://qgis.org/pyqgis/3.40/gui/QgsMapToolZoom.html#qgis.gui.QgsMapToolZoom
https://qgis.org/pyqgis/3.40/gui/QgsMapCanvas.html#qgis.gui.QgsMapCanvas.setMapTool
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# create the map tools

self.toolPan = QgsMapToolPan (self.canvas)

self.toolPan.setAction (self.actionPan)

self.toolZoomIn = QgsMapToolZoom(self.canvas, False) # false = in
self.toolZoomIn.setAction(self.actionZoomIn)

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

self.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)

2 W, Mmywnd SHLF 27] AG5H=

shol W 24 W7o A oke] IEE A e 5 L) 7 o o
EEE dloo S A A AAY T

S2 ZbshAL L. AR AT B2 $lo] @A) A

JQLE:

w = MyWnd (iface.activeLayer())
w.show ()

9.3.1 QgsMapToolldentifyFeature E AI-8-3| 4] I % A€i5}7]

ol

ALEZ | Al 280 (callback) 2 AE 04 shUE AESIESE @ Ao, QgsMapToolIdentifyFea—
ture W 15 AH8SHH HUT.
def callback (feature) :

"""Code called when the feature is selected by the user"""
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)
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o
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4
N
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j&
N,

9.3.2 §§ A A AEHAE o] 7o

AR
22 W A AE 0 EE I o) el 78 50 My menu 7] My Action HAS F7FshH= F =t

# 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() }, {fevent.y () }'))

canvas.contextMenuAboutToShow.connect (populateContextMenu)
canvas.show ()

0.4 A7} Aol W w7 25}

of2fZo] ML AollA st Ao AREAF 49
sl it

W EPE FAE 9 FYLE QgsuapTool FULEHE ool 5o, oju] gelA B vie} ol
THH A0 A setMapTool () HAEES AFR|A B4 =L 24 A E]ojof gt}

o A= A AdeA] 28
229 Aojstd, Bl 1 AA %
ol AN B AL

o>

e RS 9T A8 HO EPE AT 5

& Ediaz AR U9E AosiEs Rk W =7 mEgu.
B2 2T PolA ARHR 15E 75 ALalA FelE

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 ()

(T =ol Aol Al
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def canvasMoveEvent (self, e):
if not self.isEmittingPoint:
return

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

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

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
self.rubberBand.addPoint
self.rubberBand.addPoint
self.rubberBand.addPoint
self.rubberBand.show ()

pointl, False)
point2, False)
point3, False)
pointé4, True) # true to update canvas

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 ()

(°1" o] Z] ol A A<

9.5 A2 Ao W A = A5}

Oa 9 T2 AR A of M2 =0 AflA Ayt

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):
return self.center

(ct
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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)

(°1" o] Z] ol A A<
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import os

from ggis.core import (
QgsGeometry,
QgsMapSettings,
QgsPrintLayout,
QgsMapSettings,
QgsMapRendererParallelJob,
QgsLayoutItemLabel,
QOgsLayoutItemLegend,
QgsLayoutItemMap,
QgsLayoutItemPolygon,
QgsLayoutItemScaleBar,
QgsLayoutExporter,
QgsLayoutItem,
QgsLayoutPoint,
QgsLayoutSize,
QgsUnitTypes,
QgsProject,
QgsFillSymbol,
QgsAbstractValidityCheck,
check,

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

from ggis.PyQt.QtCore import (
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QPointF,
QRectF,
QSize,

A dlolgE Wo= A sfof st 4 detdez & 7k FEHo]l U 0gsMapRendererdob
iaﬂ/\‘:‘— A& A A ok WE B B WS ogsLayout AR FANA & o vl 2T AEES

RASHE el .

0

10.1 T A

Al 2 @@g@ﬂo}—ggsMapSettlngs HAE B e sl AP 22 ogsMapRendererJob 2HAE
| 2

A A SR FAE ALE ofn

o ARG

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

vlayer = iface.activelayer ()

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():
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_ ()
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10.2 A2 T2 REAEZ 7 dololS2 A Ps}]
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ore AU M9 AN SHE 5 Ao oA AEAE HekshA AA ok Fick:

layers = [iface.activelayer ()]

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

10.3 A =25 AME3A &3]

oA 2 e Eﬂﬁi%}iﬂr & O Al S-S Aot 42 A, 14 W (print layouy) O] TS F-6-2
By W R, ebd, e, & 2 BE %01 15011/\1 = 7 e 718 RA5E o]Foj7l Bt i
xR A % Tt Urvoﬂ o] 235 PDF, SVG, #2H o|nx] 2 yE vt E%EMW REIE N
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239 A el A= Qt QGraphicsScene ZE| Ao A TP H 0gsLayout EAYYL} o] AL AARAE
A7 sl A
project = QgsProject.instance ()

layout = QgsPrintLayout (project)
layout.initializeDefaults()

ol It=2Y 7|E Ao R 1 FoAL Zute] Hlo] Q= A4 Ho|X|E %7 .
initializeDefaults () WAEE &R FuAE 20-E IS 4 AX] 0431 o] Z3of Ho|AE
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layout.setName ("MyLayout")
project.layoutManager () .addLayout (layout)

oA 3ol o2 71| (Y, =t
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Sl 2ol A FEET ﬂﬁﬂi%i e

r

1 |map = QgsLayoutItemMap (layout)

2 | # Set map item position and size (by default, it is a 0 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)

4 o u B oW
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+ label —2hB-E HolA| & 4 QA HFE AEQULh BT, A4 Y 2 ol £ 4 sk

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)

o 2Tt} (scale bar)

1 |item = QgsLayoutItemScaleBar (layout)

2 |item.setStyle('Numeric') # optionally modify the style

3 |item.setLinkedMap (map) # map is an instance of QgsLayoutItemMap
4 |item.applyDefaultSize ()

s | layout.addLayoutItem (item)

L

EE 7N FH

-

1 |polygon = QPolygonF ()

2> |polygon.append (QPointF (0.0, 0.0))

3 |polygon.append (QPointF (100.0, 0.0))

4 |polygon.append (QPointF (200.0, 100.0))
5 |polygon.append (QPointF (100.0, 200.0))

7 |polygonItem = QgsLayoutItemPolygon (polygon, layout)
s | layout.addLayoutItem (polygonItem)

10 |props = {}

1 |props|["color"] = "green"

2 |props["style"] = "solid"

13 |props["style_border"] = "solid"
14 |props["color_border"] = "black"
15 |props["width_border"] = "10.0"
16 |props["joinstyle"] = "miter"

18 | symbol = QgsFillSymbol.createSimple (props)
19 |polygonItem.setSymbol (symbol)
.

2o FES FIIeL U, a2 ol eA7IA A7) 24 = s

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

7| EA o 7F 5 oo S I Y o] Zede o3 Zol AT & AU

# for a composer label
label.setFrameEnabled (False)

2 58 27 A4Sk U o]9o], QGIS £ BAHOR qpt Hlo] RE 2B FEES (XML UL
/\]-%oH/ﬂ) 7475}3& Z3 (composition) §1 Zo HAES-S 7\]%@"4‘:}

o] zo] —fr 15|22 Y (28 FEse AGsiA 2ol Frhska vi) Sl AH 22/ s HE ihaE B
Aztet % et
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2 4% moe nedd 2 AUt

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

results =

return results

o 20 P 5ol 4 vartEs RgHer AAE 3

A guiet:

wjoict A HAAE el A 2Eo]

o

@Qcheck.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

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

@Qcheck.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

10.3. 214 TS AR A S35} 81
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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())

of ] 30] 2H-E SVG T o]u]7] 1L of1]¥l PDF T2 H | T AL 2% 22} cxport Tosvg () oh]H
exportTolmage () HAES AFESHHAI L.

10.3.3 X4 A =& Y H 7]

A3 (atlas) &410] A O] Q11 SAstH oA BE FHo|xE HRWIA k= F¢, HEWY]
A2 (0gsLayoutExporter SEA) oA atlas () HIAEE o XA A AFEsllof @YUt} o3 dA+=
H o] 2] 52 PNG ©|u] A 2 Y H Y= F=du

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

AEEo] 718 A& 290 A=A tis & A AHE ol o] F BAAS ARSI AE Aolehs A S
el
=
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from ggis.core import (
edit,
QgsExpression,
QgsExpressionContext,
QgsFeature,
QgsFeatureRequest,
QgsField,
QgsFields,
QgsVectorlLayer,
QgsPointXY,
QgsGeometry,
QgsProject,
QgsExpressionContextUtils

QGIS &= SQL AG 2AA ] IS dFE A Ydych SQL 1 7hHed A2 RS AHdUTh (True
T+ False E HI35H=) & €9 (boolean predicate) = (A2t %Ig 3}2}5}_) St 7hed| st R 534S
B7FE & AUt AR & e &0 AA 55 By AT A2 2R A °ﬂ %A+ vector_expressions <
HxohA 1.

ERENE

« £49—"hello world' Y 22 WZHE FKof

« & (column) FE2—EITA S F7H o, FxE BE| A o= AU, o] F2 o] LA 0| ZA|7]A]
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L R QU+, - ¥, ),

CEE (14 1) ¢ 3 AY QA S 298 AT

s TF S E Ao A -12,+5

"?§}§}4% sgrt, sin, cos, tan, asin, acos, atan

o WL G to_int, to_real, to_string, to_date

o ¢ 4 Sarea, $length

o = A7 ¥ $x, Sy, Sgeometry, num_geometries, centroid
o2t A2 ol 52 Yy h

o HlU: =, 1= > >= < <=

« W WA LIRE (% & _ AR, ~ (9 2EA)

 =8] &°]: AND, OR, NOT

o« NULL 4t 4% IS NULL, IS NOT NULL
o9 o

el +2 =3

* sin(angle) > 0

e 'Hello' LIKE 'He%'

* (x > 10 AND y > 10) OR z =0
Azber BAA 0 o

e 2 ~ 10

e sgrt (val)

e Slength + 1

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

— N

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

assert (exp.parserErrorString() == '\nsyntax error, unexpected end of file')
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exp = QgsExpression('2 * 3'")
print (exp)
print (exp.evaluate())

<QgsExpression: '2 * 3'>
6

Blao]f® I(True) Bi= O(False) &2 F7shs A4S AHEE & A5 U

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

u zfof] gt #AAS FristH™, BAA 0] wA o] AE Fhof] HIE 4 AUEH OgsExpressionContext
Al 2l

Zels AAE YA 7t @ Akshor g,
22 Columnol2t: BES 711 MAS AT Pv BEA Aol oY 1S et PuL

HoFE A Ay

fields = QgsFields()

field = QgsField('Column')
fields.append(field)
feature = QgsFeature ()
feature.setFields (fields)
feature.setAttribute (0, 99)

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

# 99

o A WE g2 AN 19 We ojo] Werold E@AS Aok WHS HoFL F o By

AA At

ret

from ggis.PyQt.QtCore import OMetaType

# create a vector layer

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

pr = vl.dataProvider ()

pr.addAttributes ([QgsField ("Name", QMetaType.Type.QString),

(Th& ol Aol A%
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(o] F o] Aol A A<
QgsField ("Employees", OQMetaType.Type.Int),
QgsField ("Revenue", QMetaType.Type.Double),
QgsField ("Rev. per employee", QMetaType.Type.Double),
QgsField ("Sum", QMetaType.Type.Double),
QgsField ("Fun", QMetaType.Type.Double)])
vl.updateFields ()

# add data to the first three fields

my_data = [
{'x': 0, 'y': 0, 'mame': 'ABC', 'emp': 10, 'rev': 100.1},
{'x': 1, 'y': 1, 'name': 'DEF', 'emp': 2, 'rev': 50.5},
{'x': 5, 'y': 5, 'mame': '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 (v1)

# The first expression computes the revenue per employee.

# The second one computes the sum of all revenue values in the layer.
# The final third expression doesn’'t really make sense but illustrates
# the fact that we can use a wide range of expression functions, such
# as area and buffer in our expressions:

expressionl = QgsExpression ('"Revenue"/"Employees"")

expression2 = QgsExpression ('sum("Revenue") ')

expression3 = QgsExpression('area (buffer ($Sgeometry, "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,
# it is important to always go from most generic’ to most specific’

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

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
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glololE WM gofet A5k e AE HHgste bl th= A€ AF

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

layer.startEditing ()

for i in range(10):
feature = QgsFeature()
feature.setAttributes ([1])
assert (layer.addFeature (feature))
layer.commitChanges ()

expression = 'Test >= 3!
request = QgsFeatureRequest () .setFilterExpression (expression)
matches = 0

for £ in layer.getFeatures (request):
matches += 1

print (matches)

w
Bl

A4 057 A28

FAAS AsHAY Brlohs Fot @A ¥ e/ AR 4 qlsyth

exp = QgsExpression("1 + 1 = 2")
if exp.hasParserError():
raise Exception (exp.parserErrorString())

value = exp.evaluate ()
if exp.hasEvalError():
raise ValueError (exp.evalErrorString())

11.3. 234 27 AP
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from ggis.core import (
QgsProject,
QgsSettings,
QgsVectorLayer
)
220910 W WS AYSHE Ao] 483 ATt gyt cleiio] bl s H191 4R 1)
W45-S thAl s dElekA) ghob 5)7] TRy,
Qt B QGIS API B2 o8] M52 7Skl 7P &= syt ZF Hspof tisl], s H4eofl 3st=
A& 715 A" sfof U th—dl & 51 of 2l o] 7P A 2 6k= At of] ool “favourite_color” E+= H| =%t oJu| &
R TR ol BAdE A8 4 Utk 718 BES o) of® 7122 e AS AFT
ARS O R/ AR HE FRor 2 4 AsUth
« A % 27 (global settings) —°©] 4742 54 m4l o] ARgAtel] F&HUT QGIS A& $H-2, 5
Sl 0191 o] o] B B el 1 S Aot 22 A S B AE ARG o2 Eol ot
Value () W value () WAEE 53 0gsSettings Ea]AE AHESA DS A2yt
T2 ol MAEES ofBA AMgsteA] BT A Ayt
1 |def store():
2 s = QgsSettings ()
3 s.setValue ("myplugin/mytext", "hello world")
4 s.setValue ("myplugin/myint", 10)
5 s.setValue ("myplugin/myreal”, 3.14)
6
7 |def read():
8 s = QgsSettings ()
(T Ho] Aol A)
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(o1 o] Aol A A&

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

myreal = s.value ("myplugin/myreal"”, 2.71)
nonexistent = s.value("myplugin/nonexistent", None)

print (mytext)
print (myint)

print (myreal)
print (nonexistent)

value () HAES] = A otefr g = A8y o2, Hds 47 o] Fof thof o]l A4t Lol 3= 7%
Hrekst= 7] 232 A A gy o

qgis_global_settings.ini TYS Fof AA o5 AAHE9] 7234 A HHAFTL 4 =
| A= of sl &3l ATHA deploying_organization S XS] Al L.

I

=

=

- T2AE $Z 4H— D2 Ed ne} Db y] v 2o T2 A E vyt A FU, TRAE £2 47e)

A 2= H ﬁbﬂi 7 A Ee diA 34 52 5 7 sUTh ofd ZRAE A= ook s F 1t
WGS84 7t o8] WH o T2 A Ed A= 3t #j3 1 UTM §£9F FEA7F o &2l= F97F A=

B%o]JL

el meAE 52 47 8o dA gt

=
T

jus)

rl

.
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)

oAl &4 ol 2 (H4 —E—Z}Q,EE) tlolel fF@oll ol writeEntry () WIAEE AME-SHA| L
AL A o191 AT WA=} B 1A ZAEIH 2 dlole] fao] thSele W4=g Helsfof
uch

o Yeolo] pF A= HE O Y go]o] 5hto] B4 QAR Aot P E A Y. o] 44
714 dlo] g AAet AAE] 2] ¢7] wi2of|, Mlo] Lt (shapefile) 1 7§ 2] W & 0101 A~
3% o] T e iEAL A4S TR0
A= 7] o 2ol of 22 Ol DA ES thA] EH o]
tomProperty () HAEE AFE|A XA St A
g A et

1_

e}
i
o)
Zi
H'1
[
fn)
Hu
i
>
e
v
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1A
i
o
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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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cHAPTER 13

AREANA A E AL 017

E

Q

rel

PyQGIS &5 AH8-5H2] & 4% ©] #ol A9

52 th37 ol 7HAstor gk

from ggis.core import (
QgsMessagelog,
QgsGeometry,

)

from ggis.gui import (
QgsMessageBar,
)

from qgis.PyQt.QtWidgets import (
Q0SizePolicy,
QPushButton,
QDialog,
QGridLayout,
QODialogButtonBox,

N

o] Aol AH8A <)
AL 8 B sl o

n& —-
rLOl'
L
M

§21517] 913 A8 pol 2] 415 ke o] ALgdflof ke B

93



[ S

PyQGIS 3.40 developer cookbook

I

13.1 HA]X] Ho]7]: QgsMessageBar ]

WX 7) GRS ARG Sk AL AFAF i oleke THA 18] $2 A7to] obgUth H R EX A1/0F
WA A& EESHe dleli QGIS HAIA] vHE AFgHE Tol o Tt

QGIS Qe F| o]~ Ao 2 (reference) 5 AHE-SHA, HIA|Z] HEo] HIA ]S th5 ZE & BAIS 4= AU
from ggis.core import Qgis
iface.messageBar () .pushMessage ("Error", "I'm sorry Dave, I'm afraid I can't do that",.
—level=Qgis.Critical)
[Messages(2): Error : I'm sorry Dave, I'm afraid I can't do that ]
"~ R I T BRI L sl . S A A i A |
@ Error: I'm sarry Dave, |'m afraid | can't do that I1more X

1% 13.1: QGIS HA|A] v}

AR AT Feolet WA A S HolH 2% AIZF (duration) = 45t Yo

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 ]
¢ -, == F
L0 \WE B ([Bed OO 00 »
x . _ = x
Error: I'm sorry Dave, ..

1% 13.2: Efo]|HE A-8-3F QGIS WA A] v}

U JAEL2 27 WA RS HO| AT, 1evel T2t E & AFEOIH Qgis . MessageLevel 2H|A A B
(cnumeration) & 59 A EE AR WAAE AL dSULh BF 4 9 A2 02 5L ST 4
ek

0. A H (Info)

1. 741 (Warning)

2. %8 (Critical)

3. % (Success)

27129 A0g BA] AT HE S| 922 A7) vel] F718 4+ gt

def showError() :
pass

widget = iface.messageBar () .createMessage ("Missing Layers", "Show Me")
button = QPushButton (widget)

(Th= =l Aol A%
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CHRE - TH T IEIAHP I A S = T ]|

Some Info: Saving done! ev

B

1% 13.3: QGIS || A A] vF (A H)

(o™ Ho| Ao A Al
button.setText ("Show Me")
button.pressed.connect (showError)
widget.layout () .addWidget (button)
iface.messageBar () .pushWidget (widget, Qgis.Warning)

[Messages(l): Missing Layers : Show Me ]

1Ot EWE BN RS S S0 0P
i Missing Layers: Show Me 97

1% 13.4: HEo0] 507t QGIS HA]A] v}

8 o] w412 427 B Q7Y QGIS W9l ol Bl XA S EAIG o497t 9L A%, AHEALe] thajate] v A1)
oS EAE S5 QU

class MyDialog(QDialog) :

def _ init_ (self):
QDialog.__init__ (self)
self.bar = QgsMessageBar ()
self.bar.setSizePolicy( QSizePolicy.Minimum, QSizePolicy.Fixed )
self.setlLayout (QGridLayout () )
self.layout () .setContentsMargins (0, 0, 0, O0)
self.buttonbox = QDialogButtonBox (QDialogButtonBox.Ok)
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()
myD1lg.show ()

13.1. 9A]x] Ho]7]: QgsMessageBar 2|~ 95




PyQGIS 3.40 developer cookbook

QGIS3 x

@ [ | Hello: World (X

29 13.5: AR A o] dieh W] QGIS w4 A] v
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13.2 APE Kol

stoll A 5ol QGIS HIA|#] violl §AlE F7He o= glo Bz, JYE (progress) W= 571D 4 l5UTh
Oa2 o d2o] 2&0A ddsiE 4= e

import time

from gqgis.PyQt.QtWidgets import QProgressBar

from ggis.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 () .pushWidget (progressMessageBar, Qgis.Info)

for i in range(10):
time.sleep (1)
progress.setValue (i + 1)

iface.messageBar () .clearWidgets ()

[Messages(O): Doing something boring...

EQ th A oA eE Zo] AP ES Balsks W AJH vt A8 4= sy

vlayer = iface.activelayer ()

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 () .showMessage ("Processed $".format (int (percent)))

iface.statusBarIface () .clearMessage ()

u IS & 4] 744 o] A ThE
B AG AE SN2 AT QEUT olelRo] BAo] net LuhE 21

> Ml
l
&
i
L2
o,
o
R
R
ol
ok
4>
%9,
H
]
@)
Q

e A S AR AN L

* QgsMessagelog & ARG Al 2AIR S AEsty] {1t WAA & SHAYYTE QgsMessageLog
A AEES = HAIA] g o] UrEhd Yt

« 3bo] X W logging &> QGIS 3Ho] & API (PyQGIS) =0l A L 2 d& 517] 91t Lad Ut &
5710 ID & 5 02 Mol TES O|LoJob o} HolH AT E Aol B

* OgsLogger & (& 5°] oW 7| Z =71 F7HE SRt O] Sh= 7 -9) OGIS W7 H ¥ 71 2F
N2t -§ S AdUTh o] A A= QGIS R A; B o ARt Bl A i,

13.2. FPE Ho]7] 97
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TF BB o] AR ThE 212 $HEY NS 2 5 YHUTh

A 33

Tol print MBS g AEAAED S5 QI BE FES s F o1 BT 9
Faxoz LA gt oY RE Tt (FE AS el AE) BN A4, A A 4

glojo], 18| F7t A gaeE & T o]d F ol 21 Y RE = At
= ’*——(QgsLogger_LL_QgsMessageLog)é%fﬂél*L%iﬂoFéiqtk

o
o> TN

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)

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

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

MyPlugin (0) : Your plugin code has been executed correctly
(1) : Your plugin code might have some problems

(2) : Your plugin code has crashed!

0 Ix

lo
ke
b
30
ol
A
)

log_message_panel 9|4 QgsMessageLog 2829 AtEE

13.3.2 o]l YA 2 FP B E

import logging

formatter = '$(asctime)s - % (name)s ¢ (levelname)s — % (message)s'

logfllename r'c:\temp\example.log'

logging.basicConfig(filename=logfilename, 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 U] -5 7} 21 2491] 712 921 93 9k o el =0 4wl ol 2, 2174
Holgsich. 1l o] S 2 AL AT IA S Lol 2IAY SR AET 52 Aot

2 oA A S AET A4S Aol

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

ofeiito] clelire] ATYES AW vrieh 27 AL A9 vt S, LT 2
Huek

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

Mo

TS 45t
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= PO sl =11 29} 752 AHE
* 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

rr

52 Fohe 5 gk

ol A= £&E A Eoze

13.3. 271 243}
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rO
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o
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|
1

Q

E

rel

PyQGIS &5 AH8-5H2] & 4% ©] #ol A9

52 th37 ol 7HAstor gk

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

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

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

from ggis.PyQt.QtNetwork import QSslCertificate

101
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14.1 A7)

o] ol A= IR AolA o] AT AlLFHE 7 2 &8

2

olH B4 glasd) Mot ¥ 15 FE7F E e wjutct, o & 59 PostgreSQL G| o] EJH|o] A 0f o] H FHo]o] &
AASH gjuich, glo] g A-ZA= QGIS HIATE A 91& Al AHS Al
2}

= H
2191 AT} A4 0] FEG] 1% AmatA B A £47] TR 5 AES o5

olHz{zof EAgHtt:

* QgsAuthConfigEditor

* QgsAuthConfigSelect

* QgsAuthSettingsWidget

Q1% Qe AERA B AE T o4 WP TE FE ANE 2 5 5

=4 A A ZYE Bt AFRAE o, FolHo AL 2 LEE FH2H] AR 5}

14.2 §o] 5|4

o] ol A 71 24 HFch= AAle= 2 7N B osHllE YT

utAE HEHD
QGIS Q15 HloleH|o] o] AHE o] Q= Q15 AK (credential) o LA F2sted 4 QA diFe=
Cliske iRl g

Q% HlolgH| o]~
Master Password 7} 2. 38FE]o] Q= SQLite HOo|EH|o]A ggis—auth.db YUtt. o] Ho]gjH|o] A0
A2} ol B/ H S, Q1 Q1S4 2} 7], 915-A] 713 (Certificate Authorities) 2= Authentication Configuration
o] 2% = o] lFHTh

%1% DB
Authentication Database

913 3173474 (Authentication Configuration)
Authentication Method ©l whe} Get2]= Q1% HlolH HEdUH. & =¥ 712 5 PHS A8
ol E/MEHT A& A

015 31743 (Authentication Config)
Authentication Configuration

o

[o) =35 H}lﬁ

O o
Q32 W] 9is) 2ol B4 gAYk 7 PHe A% 5FS Ak 6 AgHE 1§ D2ESS
7RI J5UTh ZH 2 QGIS Q15 QISR EY A 27| A Al 4 0% ER e o 2ol Hejg =
TARUL
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23
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14.3 QgsAuthManager: 4

A AR 2t £ obf 9l qgis-auth.
N5 BEE AFESH] 219 Y74 (entry point)

QOgsAuthManager S8 T= 7R (singleton) = o1& &
db T 22 QGIS && SAuthentication DB °f AAr= o] Q1
BBEN

o553l AHo| Ay 98] utAE HUHSE HAstat @ Y5}/ B npAH
o Lol A 4 kel A 298 AT

ohg TE 2712 Q13 o] FRs] 913 vl AE M WHEE Y oAU o] ZE 27 olsfetel
HE FAHL T dolHAA L.

# check if QgsAuthManager has already been initialized... a side effect
# of the QgsAuthManager.init () is that AuthDbPath is set.
# OgsAuthManager.init () 1is 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 authMgr.setMasterPassword ("your master password",

verify=True), msg
else:

# outside qgis, e.g. in a testing environment => setup env var before
# db init
os.environ['QGIS_AUTH_DB_DIR_PATH'] = "/path/where/located/ggis—auth.db"
msg = 'Master password could not be set'
assert authMgr.setMasterPassword("your master password", True), msg
authMgr.init ("/path/where/located/ggis—auth.db")

14.3.2 A 21 F A AFAHAAH FE o= 215 DB A-$7]

AZE RE Qo AR eyt e (A%t BEAIS ARESIA HE6HE ogsAuthMethodConfig
Z A9 Authentication Configuration A~ AU T

[authcfg = 'fmls770"

QGIS API = GUI & A8 97384 958 449 1) old 24de 4502 sk, old 24

ol A *}%XP o 2] i Atololl A Q15 S F G (M= ThE I5 AEE ARSSA) F-fallofit sh= -5 ol 7]
Qe gro 2 43 AAshe Mol 483 2= g

QgsAuthMethodConfig Eel|A+e REAuthentication Method 2] 714 aaﬂ/\mq‘:} nE QIS U2 QS
RS gL 244474 Al W (configuration hash map) & AHFUTE B2 alice Zhe 7Hde] AREAH
Ofe PRI A2 Q1% HRE AT 5 ol 588 2= 22IUh
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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.pemn" )
config.setConfig ("keypath", "path/to/alice—key.pem" )

# check if method parameters are correctly set
assert config.isValid()

# register alice data in authdb returning the
# configuration
authMgr.storeAuthenticationConfig (confiqg)
newAuthCfgId = config.id()

assert newAuthCfgId

‘tauthcfg

of the stored

>
BN
N

S

-
. EsriToken: ESRI EZ 7|5t ¢1=

. Identity-Cert: A JASA S

. PKI-Paths: PKI A& Q1=

. PKI-PKCS#12: PKI PKCS#12 91

DA A] Authentication Method 20| B3 3S EH o2 B33t} o

o
re
olN

authMgr = QgsApplication.authManager ()
# add authorities

cacerts = QSslCertificate.fromPath( "/path/to/ca_chains.pem" )

assert cacerts is not None

# store CA
authMgr.storeCertAuthorities (cacerts)
# and rebuild CA caches
authMgr.rebuildCaCertsCache ()
authMgr.rebuildTrustedCaCertsCache ()
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QgsPkiBundle 2 A-4-3 4 PKI HE ] 5}7]

OgsPkiBundle =#A+= SSLCert, SSLKey % CA Al tis] F+A4H PKI H&& 17|45t
Seaguth e wEMsE BEs] 7 2E 22l

rir
i
u
=

# add alice cert in case of key with pwd

caBundlesList = [] # 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/()

ol 5ol A 5A/71/91%5 718= FE5HH 0gspkiBundle S 2 245 FE5HA Q.

14.3.3 215 DB 9|4 &= A|A5}7]

Authentication Database 9] authcfg A/ HAE 3 & 22 AFE-51HH A5 dlo] o] oA & sttE
AAL 4= AFYTH

authMgr = QgsApplication.authManager ()
authMgr.removeAuthenticationConfig( "authCfg Id_to_remove" )

14.3.4 QgsAuthManager || 315 7343 22 T7]7]

Authentication DB ©l| A= 0] Q= Authentication Config & AH-851H= A W2 authefg A HAE AFEA
A% $AAAE BEokt AUUT. el ol WA ohIE Y U3 A8 AYo= WA A8
oot Vq'ﬂcﬂ 2 “Authentlcan()n Config =& A&st= Ao e olE ¥ 13111'7]' A5 o 72 AR5l =
W 5= A °”4E’r. WMS F= WFS A& O]ZO] B2t AH| A E= HlolEH|o] Ao A= Zlo] A

AA A A b Se U

0 xx

REQGIS Yo e AlFAH7t 1% JEEMEEJ ot FotE o] QA& At AMA-E 7] 954 Al L. ogsAauth-
Method 7]A 204 TAPH 7 15 2 A2 o2 A FAES ALY & E°] certIden-
tity () WAEE o2 AFAES A Y@y

authM = QgsApplication.authManager () ’

print (authM.authMethod ("Identity—-Cert") .supportedDataProviders())

o] oA AE=

[['ows', 'wfs', 'wcs', 'wms', 'postgres'] ]
o2 EW, authcfg = 'fml1s770" EZ}@EMEHLZVP% S AHE AFE-al A WMS Al B] 20 ot =
A9 the A& 27| A E dlo]g] &4 URL o] authcfg & AHESH7]gt 5HA Hu ok

authCfg = '"fmls770"'

quri QgsDataSourceUri ()

quri.setParam("layers", 'usa:states')

(Th= =l Aol A%
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(o1 o] Aol A A&

quri.setParam("styles", ''")
quri.setParam("format", 'image/png')

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

quri.setParam("dpiMode", '7"'")

quri.setParam("featureCount", '10")

quri.setParam("authcfg", authCfqg) # <———— 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')

3] Ao, wms ATAZL HTTP G242 445}7] 220l autherg URI THule1 2 1% HRE ALHA
SHAEAI AU,

A 31

AAE authefg BFE 0gsaut hvanager Seh2o] BACE AU o2 s U7 4% g5
FE AL WL 5 7] Rt

OgsDatasourceURT SLE AHGSIA 24 H URI A2 HE v YA 2= Hlo|H 225 AHst= 1

QiU

authCfg = '"fmls770"'

quri = QgsDataSourceUri ("my WMS uri here")

quri.setParam("authcfg"”", authCfg)

rlayer = QgsRasterLayer( quri.uri (False), 'states', 'wms')
0 ¥y

False BHet0| 7} URI o £AI5H= authefg ID 9] URI H3 842 W A|5t= H £23 &= gyt

71et dloTE AlEAH=2] PKI 4]

QGIS HIAE HAEH| Q= test_authmanager pki_ows T test_authmanager pki_postgres o4 7]} A&
AH o1o1£ SEasisy

14.4 £211910] 915 JAEFLEHAE AHRSIEE 27517

Al 32 &EH 19 712 th=7} HTTP 922 #a|5H7] 150 ogsNetworkAccessManager 82 A &5k
o1 ¢lmetA E A9 Bg5h= T4l hitplib2 T TF2 uto| W Y E 99 2H¢] glo] B el g & ALg 3}1 SIE=aBi

old T¢= 8olst | 3171 915l NetworkAccessManager 2hE Ttold 0] o7t A S A5 U o7

Co

rJ

Foll 419 AREE 4 Qo

http = NetworkAccessManager (authid="my_ authCfg", exception_class=My_
—FailedRequestError)
try:

response, content = http.request( "my_rest_url" )

(= =l Aol A%
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except My_FailedRequestError, e:
# Handle exception
pass

14.5 Q15 GUI

o] oA AR Ao AEFH o]0 1T JIBFAEHAHE FAohs H AT & e 8% GUl 5+

A7 o

1451 93 FEE A= 5 = GUI

Authentication DB || A1ZE R &l X Authentication Configuration SPHE A BHoF 3= -9 0gsAuthConfigS—
elect GUI & AofA AEiEt &= Ql& Ut

Authentication JE&Igiils T (o111
[alice E Add

Method PKI PKCS#12 authentication

id Ow4188q Edit Remove

T L s P adifMnisacnmea HIFD camncdbad e anmakilidaas

ohe TE 2704 e} ol AHgstu Hutk:

# 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" )
4o A= QGIS A 1= oA IS AdYnh. GUI 24 Ake] F A JﬂrEPU]Ei‘“ dlolel AlEA F32
ot Z U}, o] mtatu] = 2| A 11]—‘—1}9]- 28 = = Authentication Method E< A|?F5t7] 916l 22Ut
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14.5.2 15 HZ 7] GUI

QOgsAuthEditorWidgets SE|AZF 915 AR, 7|2 Festa eF &
bt gul € #HH ot

gelE sl Hdoke b AgEE

®_® * Authentication Editors
Configurations

1D Name 4  URI Type
1 Owd41889qg | alice | | PKI-PKCS#12

1 Management

“4 Installed Plugins “& Manage Certificates

—

¢ Utilities
= -

Note: Editing writes directly fo authentication database

the TE 22 4ot 2ol Aot BTk

# 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 ()

T HAE oA o AXE HobE 4 d5yth
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14.5.3 7|

T HZ7] GUI

QOgsAuthAuthoritiesEditor E8|A7} 7|8 o

Ll
o0 e

2lshe ol AR E= GUI & ety ot

* Certificate Authorities Editor
Certificate Autherities and Issuers (Rooi/File cerfificales are read-only)

v System

Common Name
Autherities in Database
Authorities from File

Root Authorities
AAA Certificate Services

Actalis Authentication Root CA
AddTrust Class 1 CA Root
AddTrust External CA Root

Serial #

1
57:0a:11...
1
1

Expiry Date

Sun Dec 31 23:59:59 2028
Sun Sep 22 11:22:02 2030
Sat May 30 10:38:31 2020
Sat May 30 10:48:38 2020

Trust Policy

Trusted
Trusted
Trusted
Trusted

BS AddTrust Public CA Root 1 Sat May 30 10:41:50 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 77:77:06... Tue Dec 31 14:08:06 2030 Trusted
-| AffirmTrust Metworking Tc:4f:04:... Tue Dec 31 14:08:24 2030 Trusted
o 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 Certification A... 1 Thu Nov 19 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 @
‘| Apple Root CA - G3 2d:ch:fe:... Sat Apr 30 18:19:08 2039 Trusted
I Ammls Dant Padtificata Aotheeibo 4 Rmm Cal 4N AN 044 3NOE T 1mbmird 1
e
Certificates file  File of concatenated CAs and/or Issuers (]
In [12]: o = QasAuthAuthoritiesEditor()
In [13]: a.show()
Thg I & 2Zbof A 9f o] Abgstd Fyth
# 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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from ggis.core import (
Qgis,
QgsApplication,
QgsMessagelog,
QgsProcessingAlgRunnerTask,
QgsProcessingContext,
QgsProcessingFeedback,
QgsProject,
QgsTask,
QgsTaskManager,

15.1 A7)
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Yt} QGI
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-
class SpecialisedTask (QgsTask) :
pass

o2 E gaas AT

def heavyFunction () :
# Some CPU intensive processing ..
pass

1

2

3

4

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

7 pass

8

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

oH

AR G EerRY HAIE YT

params = dict ()

context = QgsProcessingContext ()
context.setProject (QgsProject.instance())
feedback = QgsProcessingFeedback ()

I T T S VR C R

buffer_alg = QgsApplication.instance () .processingRegistry () .algorithmById (
—'native:buffer')

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

8 feedback)

A 33

old w7 AT (A W ATgle]) F A Eof Aot 9=, & EW QgsVectorLayer, QgsProject ]l
Ao} T A SRS BASAL 7|2 93 B S SR A0 TS GULE RS 2t
QObject & At 2 ARG A= ¢t HUth Qt A2 F= S| EoAut AT = 7 sflopet ohu o, B A0
St Holet fAmE Azstr] el HEA BAbsjoret G W AdEolA ol5E A-getel
A= ohe A9 FEo| WA AU,

E3F context ¢ feedback EFAEC] Hok o|E& AMgote HAITE2 Aol JEE 4
SRRISHIAI . BlAT &5 A QgsTaskManager 7t Bl 237} Al F=] 1 context 2} feedback ©l F5HA] Bok=
8+ QGIS 7t T2 A Ay
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OgsTask ¥ 0gsTaskManager A9 A159} SH-E 55 AT AHE ZYUHAT 4= d5Y Tt

ofo
st

op
%
>
ikl
odl
o
2
18
sk
%>
n:]>
i
_:1

J
E
_>;
n-2

m

, ity ? ey 31}7} EH*EL—
Hh=d], addTask () HAEA] o] 24

i

tle g,
Ru)
>
I
i
>

%

15.2 oA

15.2.1 QgsTask 2 &3517]

2 Ao A= RandomIntegerSumTask 7} QgsTask E'EH % 33 AlZ1a 217k AZE E1F 0 oA
500 Atele] A4 100 7H§ st A APyt ol HEst A7t 42 A AR, HAIE FHot
d ol & WAIAHAULE F 7HA] 9] &GS HolFE= (59 ﬂiﬂé 7H) RandomIntegerSumTask 9]
JAAEAE D 7| A SHA AT Teatol] St

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.
Raising exceptions will crash QGIS, so we handle them
internally and raise them in self.finished

mmn

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 (0, 500)
self.total += arandominteger

(&= HolA ol Al
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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

def 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 1is complete.
finished is always called from the main thread, so it's safe
to do GUI operations and raise Python exceptions here.
result 1is the return value from self.run.
mrrn
if result:

QgsMessagelLog.logMessage (

'RandomTask " {1 }" completed\n' \
'RandomTotal: {total} (with {iterations} '\
'iterations) '.format (

name=self.description(),
total=self.total,
iterations=self.iterations),
MESSAGE_CATEGORY, Qgis.Success)
else:
if self.exception is None:
QgsMessageLog. logMessage (

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

MESSAGE_CATEGORY, Qgis.Critical)

raise self.exception

def cancel (self):
QgsMessageLog.logMessage (
'RandomTask "{name}" was canceled'.format (
name=self.description()),
MESSAGE_CATEGORY, Qgis.Info)
super () .cancel ()

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

(= HolA ol Al
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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"
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)

15.2.2 2 HH U2 A3

2 HE (0] dAo A= doSomething S 2 HE) EH/\EE AUt o] g4=0] A HA) otato ]E17} s
A%t ogsTask FHAE FE AYYTE on_finished & EH/\—:L o= A SEF F4E AYstE e
o]Fo] &) otEtulE Yt o] fA]9] doSomething T4 F7F4 QI o] &0l 9l Tt E wait_time
(o]

= 7HAAL sy

import random
from time import sleep

~

MESSAGE_CATEGORY = 'TaskFromFunction'

def doSomething(task, wait_time):
mrrn
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.

mn

QgsMessagelog.logMessage ('Started task {}'.format (task.description()),

(Th& ol Aol A%
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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
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 i1f 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 {n >} completed\n'
'Total: {total} ( with {itera
'"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,
on_finished=completed, wait_time=3)

(o1 o] Aol A A<
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QgsApplication.taskManager () .addTask (taskl)
QgsApplication.taskManager () .addTask (task2)

(°1" o] Z] ol A A<

RandomIntegerSumTask (0) :

RandomTaskFromFunction (0) :
RandomTaskFromFunction (0) :
RandomTaskFromFunction (0) :

RandomTotal: 23263 ( with

RandomTaskFromFunction (0) :

Started task "waste cpu subtask short"

Started task Waste cpu 1
Started task Waste cpu 2
Task Waste cpu 2 completed
100 iterations)

Task Waste cpu 1 completed

RandomTotal: 25044 ( with 100 iterations)

15.2.3 33 A9 dalgFo 2R E Y2 g4

2] A F H 9] oto] QI E 50,000 7H-E qgis:randompointsinextent &1 2] F-2 AHE-al| A SHE 1A A= ElATE
AT, AT e e A d g Ao 2 bRyt

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 (
'ggis:randompointsinextent')

# ‘context ' and ' feedback' need to

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

# 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

"MIN_DISTANCE': 0.0,

'POINTS_NUMBER': 50000,

'TARGET_CRS': 'EPSG:4326',

'OUTPUT': 'memory:My random points'

[EPSG:4326]",

(= #HolA ol Al
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(o] Fo] Aol A A&
% |task = QgsProcessingAlgRunnerTask (alg, params, context, feedback)
4 |task.executed.connect (partial (task_finished, context))
41 | QgsApplication.taskManager () .addTask (task)

https://www.opengis.ch/2018/06/22/threads-in-pyqgis3/ &= - Z3A| 2.
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Rk rgre selo]
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AEA o g el ofa)

HAE: BE Zo] #E2A

2
il
2

N o AW

S0 (publish): QGIS 740
o & 24l o] A AE TEHA Q.

16.1.1 Az

A BT 5] Holl, B4 sol i Fel 1ol A4 & AMBYAL. JE FYIAEY 44 IES
° Ytk #1529 70010] ofn] EAjsheA] FobE S
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A 2ol 1918 Adteteln, B as el 19 eSS Fulsjol g
29790 2418 £01E 4 9l B9l 923 242t A
« B8 BAQl A9 B nUdeAE Fyo] v e wnity, 4 Zelel §E3l o] LA QIS
o a7 R @adto) hdse AT

w%:ﬂzﬁgﬂawé%ﬂagﬁzﬂguw

=

=2
e mainPlugin.py - Y4 FE - E2]0%19] 8 &
rE Z%E,E_ llﬂj-_]_]_ 0] Q)<

ENS!
e form.ui - A}ﬁx} Aol Gul & 7H E2119 & - Qt A A7 AAASEGUL Yy th.

AN
* resources.py - 731—1}%1% 2| AA, A - QoA ATt resources.qrc & oMo R HATH
EREY
* LICENSE - required if plugin is to be published or updated in the QGIS Plugins Directory, otherwise optional.
File should be a plain text file with no file extension in the filename.

A Az
24 sfol E2 19 A4 o] BTN YZET ASo] Yt R o] ET1elo] BT A
4% o BHael R F7h A S-S w2 A WA Shelsfolgt ghck

16.1.2 =g 19l I & ZA5}7]
the-2 groll A 2705 TYE 2zt oW Y82 Frtsfjof o= S Ayt

metadata.txt

WA, Y T A= Y9 o] F, AW 55 E2 YA tigh 2 7|2 A HE HAs|of ettt
metadata.txt Ttof o] AR &S HA gt

O 3Fx
LLE detd|o]E&= BIEA] UTF-8 2.2 Q139 F] o] Qlojopqt g,
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Hetdloly "4 AT
Ol= o5
name O E20919] o] B2 F1 = F2 EAY
qgisMini- O 2| 2] QGIS WA Y| Tt t| A - E|o]A
mum Version
qgisMaxi- X Z| 11 QGIS A9 Tt tA Y E|o]A
mum Version
description O 22020 AYot= #2 9 AE HTML 2 5| 85 %] ¢5Uth
about ¢) Z871902 A5 Aiste & o] 71 §AE, HTML 2 585 %] 95Ut
version O HA ot gAY LHo] S 1 =2 EAE
author @) N2} o] &
email @) Hgate] ol Y 4, Ao Eof| A= 2IRIGH ARGA | AT Holx|gh E3 13912
AP S22 TR A & 4= FHTh
changelog X EA44E, o8 £Y 4 AT HTML 2 5|85 7] ¢k5Yoh
experimental X & (boolean) = 1, True = False - o] WA o] AHA HAQ S True
deprecated X & (boolean) Z2 1, True == False - Q2 E5H HATo] oyt AA Z2 1219
239y
. X Ame pRE 2 A f1 o] Fuel Segun
homepage X ARERF &2 1%19] EH|o| A& 71 7]= T2 % URL
repository O AN FE HAYAE 7T 7= T4 URL
tracker X 7 W W1 HIAE 7He] 7| = 245 URL
icon X A X3HA Q1 o]H]Z] (PNG, JPEG) 9] Y o|F F& (F2 1% 4= 7|9 7|4t
208 71202 o) A 22
category X Raster, Vector, Database, Mesh @ Web 7}&-4| shtt
plu- X PIP A Y] AA T the S8 10055 f 3R 723 55, E2 109 vEdH o 5
gin_dependenci o]F A o= 23]l o] FES AU
server X & (boolean) Z22 1, True E=False - Z28]1210] A AEH o] AE 712 1L Q=]
o 2Fg
hasProcess- X & (boolean) Z2 1, True E=False - 22|10 Z37H & 8] €11 8|&2 Al 55H=4]
ingProvider o7 E 24dYt
E2 2012 712 H 0 2 Plugins Wl Fr-oll B 2] = ]9 (Th& F2ol| A of H&2-0] 2 11 et vl 7 52 71 s5h=
HPH-S ull-& A QYT Raster, Vector, Database, Mesh, L2 11 Web W7ol = B 2| & 4= Q15U Tt
o1& 75171 $1% S “category” ekl el o) EAfs}] sl olof 2] el 11 W 4 Gsict
ol ygtd|olE & AFEAFE It LA H AFESHA ool A (o]E HFollA) E21%1S 2 5 =]
e 4= AFUTE “category” ol AHET 4= Q= GE-2 Vector, Raster, Database, Mesh T+ Web 71| slul Lt}

A& S°1 Raster Mol A 22 0] 22105 AHE = A SF W, metadata. txt o o] & F7I5HAl L.

[category:Raster

0 31

“qgisMaximum Version” ©] ECTmAFA o R 9 W

H
.99 2 Mgt gto 2 A" Ayt

N Q.
0
rlr
oM,
o
ok
1
H
o
rx
i
_V‘E‘
[
1-'0
2
o3}
B>
=2
A

o] metadata.txt 2 AA]:

; the next section is mandatory

[general]

(Th& ol Aol A%
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(o] Fo] Aol A A&
name=HelloWorld
email=me@example.com
author=Just Me
ggisMinimumVersion=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

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

; if 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
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__init__.py

nfol19] 71712 7] A] 25o] o] 1}91-8 M .2 FITh. I QIS & 0] 10| classFactory () 848 B 942
ZS QFgUT o] 9k QGIS o] &% Eet& Wl £&50], 0gisinterface LY JIARAE
TobA mainplugin.py TEERE 5271019 FHA AHE vrekofoqt gdytt—o] 49 TestPlugin
olgte E1UUUH. (Fh2& HE5MAR) __init_ .py o W&t Zo] Hofof eyt

def classFactory(iface):
from .mainPlugin import TestPlugin
return TestPlugin (iface)

# any other initialisation needed

mainPlugin.py

o] sl A] mhgo] Mol x|, o] nh e theat 2ol B AYULk: (mainplugin.py S o A)

from ggis.PyQt.QtGui import *
from ggis.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
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):

(Th& ol Aol A%
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(°1" o] Z] ol A A<
# 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!")

o
4
rlr
Hu)
oo
i)
LN
jil)d
°
Hu)

FEZ2Y7190 424 11 (9: mainPlugin.py) ol FFEA] EAs]ofet 5= S8 191

« __init__: QGIS JEF o] Ao HZE 5 A slEH

* initGui(): &S ECgtS o a&E Y

e unload(): %311?_]_ =27 sfAFS o T&EH
oFo] S AJo| Al addpluginToMenu () = =
27k AQUTh B vl A4S Fobeke oA oA Eo] At the-S hA] A

e addPluginToRasterMenu ()

e addPluginToVectorMenu ()

¢ addPluginToDatabaseMenu ()

¢ addPluginToWebMenu ()
o] A H|AEEL 5 addPluginToMenu () HAE
2979 YBES Yok o] RIS A 1
SN HwE F71E A Ao SHAIRE, o A el A A
AN =718 £ 954t

At ¥ (syntax) = AHSHY T
3

A Aol WaES ZheH sl ofF2 e
& of 22 o] vl vl A2 G o] vl 1EE

;ﬁ

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 () .menulAction (),
self.menu)

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

A2 Z2 120 oaction ¥ QMenu 2] objectName & 54 o] 502 AA A A2 AT & &
HhE L 0l8 9lx] nhAIA] Q.

T—— 1

AHE2E A 9] vl ol ZaE (help) 2 HE (about) BALE 71 4= QIA|NE, o] BHZE AFES o= A s+
Ha e 4= QGIS 2] Help [7] Plugins MUYt pluginHelpMenu () HAEE AFHESHH Hytt
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def initGui(self):

self.help_action = QAction/(
QIcon ("testplug:icon.png"),
self.tr("Test Plugin..."),
self.iface.mainWindow ()
)
# 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 () :
""" QOpen the online help.
QDesktopServices.openUrl (QUrl ('https://docs.ggis.org'))

mmn

def unload(self):

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

st

A E22109S FAFsts 4 EoE (3F) dEE o S80S s, Ul ¢ 4as mtdS A
makefile & AJA3NA QGIS AR 2o Z2]1Q1-& AX|ol= Ho| E5Yt

16.1.3 22|13 EA35}s}7]

2718l gt A= HTML =29 = 24 = gl5Hh qgis.utils B&°] BHE QGIS =Tt
At rA o2 3 mtd & 7] 5 o= showPluginHelp () &8 AlFd Tt

showPluginHelp () g SEF REW FUS e oA g od-g AU o] e
index—ll_cc.html,index—ll.html,index—en.html,index—en_us.html,:lELﬂ.index.html
AR oS HAGA A A= 22 k-3 FARIY T o|tff 11_cc &= QGIS EAY R, E 1 A&
of e} Qlo]2 Ml hAE-S mgA A 4 QA ek,

T showPluginHelp () &+ Ta@do] BAE &4 E310-& A 5k= packageName Thatr] ), HA <1
dE9] o] Fo A index”E AT 4 = filename THefr|E|, 12|11 A Stof|A FM7|7F viz]E A&
ZA745H= HTML <37 1 ¢l section TH}A|E &2 WS 4= Q15U T
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16.1.4 =719l HAs}7)

9 A AW o el o] o] 2AY Ao thet E TS AR THE ol 52 B oA BhE S
AA5hE fle BEe 26T - osuh

AZEFo] & A}

The easiest way to create and manage all the translation files is to install Qt Linguist. In a Debian-based GNU/Linux
environment you can install it typing:

[sudo apt install gttools5-dev-tools

whols} o e e e]

E939e AT S W F 22 e ¢kl i18n EH7F e AdYTh

SE WY wpIe o] T H e ool glofof gk,

.pro =+

7] Qt Linguist 7} W] & 4= Q= T2 A E 549l pro BHA-Z A/ sfiof Tt

o] .pro o] Hstu A} Sk BE whddt FAS A sof Fuch. o] mhd> A3} oA MR
ZH|5He o] AUt thg-eof 4] 22119l o AT AA| st T2 A E 0t o] Ayt

FORMS ../form.ui

SOURCES = ../your_plugin.py
TRANSLATIONS = your_plugin_it.ts

o

ofelo] ZalI9l0) & o BT AL TE Sk U7, el ofef A2 WY S ik oA B, pro
A5 ol ol 5 L A 4ol B ] Ao pylupdates L 17o] 9EE BAFSE

21 90544] 97] ol _pro mo] WE 1olS FeoA u A shof Fehs ALAE S efoHIA . ofn] m2HE
JJ:I'O] o 1:]. _4_71-0] EOI /'\ 01/\1,]1;]-

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

../utils.py

olofl B3, your_plugin.py Telo] QGIS EutelA Se1el0] BE ulirel 319] s TEsH gelo]7]
wj o], o] S 213 el sof gt

nFA] 2 2 TRANSLATIONS ¥5+5 AHE-3llA st M9 dofg A4S o= syt

A 7

.ts T¥ 9 o]5& your_plugin_ + language + .ts FA 07 EoJof gtrt= AML-S 7|95 Al L.
Q210 grom SlolE Helox) R AULh 2101e] 2 B B o] B& (olFololol A% it, ELole]
78-%-de, -+) AMESH AL L

" Chapter 16. o]yl E2]1Q /{57


https://doc.qt.io/qt-5/qtlinguist-index.html

PyQGIS 3.40 developer cookbook

.pro TS At YA 2219 Ao () & Y .ts T (8)
HuldE 91, your_plugin/ilsn HUHEHIR 71A th&-S =& H‘d’\]ii

[pylupdateE your_plugin.pro J

your_plugin_language.ts T

Qt Linguist 2 . ts Y& Q1 WS AZ5HA L.

qm =+

Ee179 Wog B G (delo) eslA e A% 490 A oY £A4A0) 2a Aol A48Y
AJUT) . gqn L& BAsoF AUt (QGIS 7FAHESH &, Hopdd L ts FLdYh)

Eu|9S 91, your_plugin/il8n HHEIZ 7HA ot A5 A L
[lrelease your_plugin.ts ]
oA i18n YA HE] ¢tolA your_plugin.qm I (5) 2 & 4 S ALYt

Makefile & A}-&-3] 4 ¥ 317]

CHE W0 2 ojel o] Hel 19l AYAE AGHA Fe T2 AT B, wol W TEG QSO R E

T O H—

WAIAE maketsle & A8lH 538 4 U4k Makefile o 2 2]o] LOCALES 27} 913t

[LOCALES = en }

o] W%l Qlo] o] B o 52 FIHSHIA 2. AE Fol grtelolE Fofeiutn:

[LOCALES = en hu ]
oA th WS AWSH £AEHE (en.ts FYS BE) hu.ts BLL YYSAL JeolET 5
QU

[make transup J
o] ¥ olS Aaatal L LOCALES Hrefl d7e RE qlojo] tigh . ts mpdo] Ydlo]Ed Y. Qt Lin-
guist & AHESIA T2 T3 WA ] & HSHIAI Q. M-S k=5l transcompile 2 .qm Y-S AT
Sl

[make transcompile ]

ts UL ol o] £ 2913} g EoF g
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29190 2227

S %19 WS HHH, QGIS & dolA dolE WA v (Settings [7] Options [7] General) QGIS & THA|
A ZSHAA] Q.

ofefre] 221918 ket elol2 BA B Ay,

A 31

ET19IA £RA7HE 8 UL AZE i 55) WS 39 . es % .on Y & T AdolE e
ThA] A4 Sfok o] 2ol eFe] §FolS thal AsHIA L.

16.1.5 A2 227191 /311

QGIS = E2119) Aol 491 0] B 220G TAHET Q1T ofelRo] Bl 1S FRARMA 21
229 QGIS o 75 Aol S EE RS B2 AvEol ofeie] mERRE wE 4 9l AT QIS A
s Aol i RE Sel 1812 el 19l BelAE Bol AAs A 4 A

plugins.qgis.org oA Tl A H e} @ AFg-E ZolE 4= Gyt

16.1.6 =2 9 &4

£ 79 ohA] B2 7]

olgl o] 2 191g et 59t HIAES 98] QGIS o 2 191& 215 thA] Eajelor & AQU . ofu
Z2 7191 thA] £2]97] (Plugin Reloader) = 1912 AFE5HH S8 1918 uf& 47 ohA] £82 4= 5L
o] 22191 2319l A & 54 2 —% % &y

qgis-plugin-ci £ A-8-3 25 M 7] 2] 2, v Z 2 WS

qgis-plugin-ci provides a command line interface to perform automated packaging and deployment for QGIS plugins on
your computer, or using continuous integration like GitHub workflows or Gitlab-CI as well as Transifex for translation.

o mold T2 CLI(%“%‘ = IHHol2) & Foll Ee CI(AEH T oA Aoz XML E3 14
g4 mbd & W sk, | shal, sk, Be A 4 A siE U

33 HZ51

oy
i
o
i
)
[
2
2
o
>
o2l
21!4
rr
o
o
9,
e
)
il
i
o

QGIS el A, BA 8 B2l 1919 BE e 2o F2E 4 9)

[my_plugin = ggis.utils.plugins['My Plugin']
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2 HAA]

log_message_panel Stoll E2]71%1 -8 §o] l54

glas ot

UF 21 Blas A AR olE 9] resources.gre T2 ofo]E #2 GUI & &2
gt

<RCC>

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

bl

</gresource>
</RCC>

£ Zel7Q1E B QOIS © of§ FEIE FE0HA) oS PTolE ALgeks Mol E&uth 19 gow
dop7] = Bass A 2 ok s oA FasE ' 2 who]d 1td-2 pyrees B E ol E AHESA
Aok gk
[pyrccS -0 resources.py resources.dqrc ]

0 ¥
AL GAo] 4 §P LELE B oA pyrces & alste] s ok AT 47, AR Ei
wplo] AA|2T 4 GEUTH [T 0F7 TAT AU 7P 418 SABE 0SGeodwW B AHGIE
A H A, of el o] PATH #7 W42 S5k o £x A4 32 gstoi] he)7)e A2 A gats
o) otk 1 A9 whle <go1s AX TEEE>\bin\pyrecs. exe YU

PyQGIS &&= AH83HA] = -5 o] #lolA|e 3le ZE 2452 v £o] 7hA etk ot
from ggis.core import (

QgsProject,

QgsApplication,

QgsMapLayer,

1

2

3

4

s| )
6

7| from ggis.gui import (
8

9

QgsGui,

QgsOptionsWidgetFactory,
10 QgsOptionsPageWidget,
1 QOgsLayerTreeEmbeddedWidgetProvider,
12 QgsLayerTreeEmbeddedWidgetRegistry,

13 )

15| from ggis.PyQt.QtCore import Ot
16 | from ggis.PyQt.QtWidgets import (

16.2. I & =27+ 129



19

20

21

22

PyQGIS 3.40 developer cookbook

QMessageBox,
QAction,
QHBoxLayout,
QComboBox,
)
from ggis.PyQt.QtGui import QIcon

ol oA &8 1dE HA ML D 5 AL EobFE IZE 27F (snippet) Ol HisH AE g

16.2.1 @572 YAEE SE5H= ¥

E92%19 initGui () FFol = ZEE F7ISH Al L

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

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

unload () gl th& ZEE F7FH Al 2!

[self.iface.unregisterMainWindowAction(self.key_action)

CTRL+l @=7|& 249 g HAEE &Y

def key_action_triggered(self) :
QMessageBox.information (self.iface.mainWindow (), "Ok", "You pressed Ctrl+I")

AT ST B BE71E AR AT 5 QA E 5= dgUeh e FES Fopeke Hueh
# in the initGui () function
QgsGui.shortcutsManager () .registerAction(self.key_action)

# and in the unload() function
QgsGui.shortcutsManager () .unregisterAction(self.key_action)

16.2.2 QGIS ofo]Z& AAI-E-5H= L

QGIS o}o]Zo] Z FefA 9T Abgato] /| Walksh WA 2] & Asly] o], of &2 o] Za]T2lo] Af ofo] 2
2# A AAsH= A QGIS oFo] 22 AL 5L T AL A9 7t 9L 4 Qlsyrt oA AL get ThemeIcon ()
w4 EE AHESHIAL Q.

& E°] QGIS & HAAA AT 4= Q= = mActionFileOpen.svg 0Fo]Z-& ZjAH-&-61 H:

# 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)

QGIS oFo| 25 2 &L 4 e EHE HAERE iconpath () 7F AF U QGIS WA o1 4] - | EAJE oA
glof ofo] 22 o Esh= AAE 7;%0}5” AL
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16.2.3 34 dishge] 212 & Qe H ool A

Settings 7] Options | AH&-2F A o] 2217191 34 & F71e = Q5 Ut AFEAF 22191 9] 343 f1al 54 <l
Wi FES F716hs ART= o] Hol £24), BE QGIS 58 Z2 1 AAx Z2 719 A4S & 1]
Lob=7] wj2o| AMAP7E A& o gAstY of T Hol] ‘IHD Ayt

& IE 27t E311°]4 Aol A vlo] Q= |t 71 AJUtt. of o] o] |Hofl AR Z 11
EstH RE 34 9 A4S A °J 2e 5 oS S5 AR U2 dE2 B8 4 l5Utt o]
A A A $-2]+= —zr mainPlugin.py Tt Qtefl S84 2 7/HE 71 Ad Yt

class MyPluginOptionsFactory (QgsOptionsWidgetFactory) :

def _ init__ (self):
super () .__init__ ()

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, 0)
self.setLayout (layout)

ApAERe 2 AL ASS SIS init_ W4 4R

from gqgis.PyQt.QtWidgets import QHBoxLayout
from ggis.gui import QgsOptionsWidgetFactory, QgsOptionsPageWidget

class MyPlugin:
""'"OGIS Plugin Implementation."""

def _ init_ (self, iface):
"""Constructor.

:param iface: An interface instance that will be passed to this class
which provides the hook by which you can manipulate the QOGIS
application at run time.

:type iface: QgsInterface

won

# 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)

def unload(self):
iface.unregisterOptionsWidgetFactory (self.options_factory)
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09

dolo] 24 el A4 B @ 271517]

H|$=St =28 AH8IA ogsMaplayerConfigWidgetFactory E% QgsMapLayerConfigWidget
228 Aol dlojo] £ tshol Be1 AR o] §HE FA1E 4

16.2.4 o] Eof A= dlofofoll AFgAF A o] A3 WFAIZ]7]

Layers T'd ol = #lo]o] = BE—% W]Oﬂ A== gt glojo] AE a4 ool #lo]ojof 2t 2ol
(e A, A9, A5, HE YA glojo] A= IH, A|ZF SefolE H-E HIg O R glojo] A, T
gidlof] =7} gjojo] At HolA| 0}7], ) 22 BHof w2 A HIT 4= A sl A2 dAE S
2 95Ut} o] 49 Flolo] Ea] —‘H*)l PEEREERTE 101 /0 H3142] Legend 9= 53 A8

% sk

thg HE 27k e ool dlofolo] ALgT % Gl dlo]o] 2Bt Mol A AR ThE dojo] AHAES
WA A 5 gl £F the v e gt

ol A=
o L=
= 1
- ~—
Xl

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 LayerStyleWidgetProvider (QgsLayerTreeEmbeddedWidgetProvider) :
def _ init__ (self):
QgsLayerTreeEmbeddedWidgetProvider.__init__ (self)

def id(self):
return "style"

def name (self):
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)

J2H A AT Hlo] o1 Q] Legend </ BN A, Available widgets 25-E] Layer style chooser & Used widgets
= Sof Tste g i Ale] eolo] Eelel BashaIT) Ul AAe G4 Tl dlolo] T ok9] g =o] Aol
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https://qgis.org/pyqgis/3.40/gui/QgsMapLayerConfigWidgetFactory.html#qgis.gui.QgsMapLayerConfigWidgetFactory
https://qgis.org/pyqgis/3.40/gui/QgsMapLayerConfigWidget.html#qgis.gui.QgsMapLayerConfigWidget
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2AEY
AE S0l Zel 19l ol Al 9IS ALk A A%, thet 2ol F7kekd Hutk
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 () .refreshlLayerLegend (view.currentLegendNode () )
view.currentNode () . setExpanded (True)

16.3 =319 244 & dH 1 2= flet IDE 27

o
%
oX,
ol
o
&

H25l= IDE/EAE HAY7|7L 912 HIAW, of FefAle= QGIS ol S21<
83 IDE 2 e F g o

il

16.3.1 ool E2| 191 Ao §-83 E219l
otolH Z¥ 19 S 4ﬂ0}7ﬂ lF= S|clo] B 7| lFUTt.  Plugins 7] Manage and Install plugins+
ool A tha @1] V‘] Ale
« Z21729 A B3] .27 (Plugin reloader): QGIS & ThA] A|&51A] 1A Z217191S thA] B3 et =&
A VS 482 5 A sisUTh

o o5 AA (FlrstAzd) Z 1010 g7} S AL HE
Hﬂx} Z7}sh o},

2

2 Q= wol Wl £} 27 ¥

fijo

ZA}

A Ax
& 08 o2 27 9JA|ut o] & Theof Lo = AR Eo] QGIS 3 BA] thall Aol E R ke Sk
A

16.3.2 Eq%%:E.EQ k=) }Oﬂ}ﬂ }}%}7}_4|[)E T; 47.0ﬂ tH?ﬂ'?ggﬂ

52 g, GHtA 0 2 sfjof of= U-2 AH8-2FS] pYTHONPATH €74 W42 QGIS 2o B& 8] §|x]& F7}ot=
Zo] AREAYt R E o] vz mEo| A= ~/ .bashrc = ~/ .bash- profile S oL 2 AFESjA
HAsHH HYth (L ESA HESE (openSUSE Tumbleweed) B of| A B AE NG T):

[export PYTHONPATH="$PYTHONPATH: /usr/share/qgis/python/plugins:/usr/share/qgis/python" ]

w91 AT, oS A Yol S AFG A B AL FAAAL

[source ~/ .bashrc ]

U= oA, oje]=o] QGIS ¢ 543t E= A
A=A glafoF Futh QGIS 2] & HiA] (batch) T}
0SGeodW A2 AHEQF ¢, o] HE2] 0SGeodW %
C:\0SGeo4W\bin\ggis—unstable.bat &2 32

e o
lo 39t
rr

4> lﬁ
.

L)

N
-

o2

=

I

w, R

S ol
e,

o, ok

1
o
1o
)
)
xg

L
=
o}

i 1
o, —
x40
oy N
k1o
o
e
fom}ti
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16.3.3 o] A3 HH IDE S A3 U8 1 Y (P E9)

ufo] A= E (Pyscripter) IDE £ AH&-SHAH, thg 292 sfjof Yt
1. ggis—unstable.bat TtYS BARF oF-3 AL O] 0] F-& pyscripter.bat O 2 HFEAA|Q
2. FH7|A o] It A o}, QGIS & 55H= upA|at & A| A 5H Al 2

3. mpol2 Y AY S ThEYlE S Sk te AR mteld MiAls dAste BEE A=
F7rsH AL

4. & mo]~IHEZF QGIS 7F AMgShe Told DLL Y-S & & Sl EHE 7He IAE
F7}5HIAL 2. o] BE= 0SGeodW A 912]9] bin EH A 2H 4= H T
(@echo off
SET OSGEO4W_ROOT=C:\0SGeo4W

call "3 W _ROOT%"\bin\od4w_env.bat
call "$0SGEO4W_ROOT%"\bin\gdall6.bat
@echo off

path $PATHS; $GISBASES\bin
Start C:\pyscripter\pyscripter.exe —-python25 —--pythondllpath=C:\0SGeo4W\bin

5. ol o] ¥ ThS T Selst Jetet AR S AR ol AT HE AT AYUT
o2y

nto| A~ e B} o SHE o] 2 (Eclipse) = 7N 2}50] 55| Aest 51= IDE It} the FoA=
E 21 7dstal HAESL] 9l8] o] 2 HAE o] 9| A4 sl|oF steAE AE T AJUh

Ol ZHLE AHESH] A tae AAREA Zelslor gyt
 Eclipse
e Aptana Studio 3 Plugin or PyDev
* QGIS 3.x
* QGIS 31 ¥4 "4“11(Rem0te Debug) € 4512 & L QU & AlHNA o] E3171112 o]

A3 Z0]7] of|, A x]5}7] Ao Plugins [?] Manage and Install plugins - [7] Options | 7o A IZ Experimental
plugins &7 2 9]‘ A7 L.

AL oA o] FYLE AFGSY] I AL FHlstew, ol FPAS PEHE ujx] TeLE AN g0k
gt

1. ggis_core.dll Tl Qe EGE ZoAHAIe. dHix¥oz c: \OSGeo4W\apps\qgls\b1n
Erjo] Ak, of 2ol 213 QGIS §-& T2 IS Hupdgh A% o] Er=UE &1 ofef| = output/
bin/RelWithDebInfo ZH YUth,

2. eclipse.exe A% TP YA E ZFOAHA Q.
3. o5 232HES AT thS QGIS 8191 A A o] ATHEE ARGl o] ZHAE FEHIA L.

.‘

o=
o3

call "C:\0SGeo4W\bin\od4w_env.bat"
set PATH=%PATH%;C:\path\to\your\qgis_core.dll\parent\folder
start /B C:\path\to\your\eclipse.exe
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o] ZH2 A5
1. o] 2204 A

TZAEES PYASHAA Q. Ut TZAE (Ge
HAAS GIAZ
=

=4

sl eral Project) & AR Th-& Lol AA
QguIet. % o2 o] o] A ES ol

WSk b 1A % QA ks

_43

9 =
2. | TR AEE 0 B2 Z25t Th-2 New [7] Folder M| '75 ARSI A Q..
3. Advanced S 225} Link to alternate location (Linked Folder) S ARSI A @.. o] 20| o]u] oy ¥ 15} 1A}
SPo 44T AT QU A9 ol Blais AMlAA 0. 12A] QTh, el H AEE AHE B2

Sht A AsH AL 2.

o4 Project Explorer 7.0 912|12] 4 E2]7} w71 ofgjRo] IE Al A28 4 Iyt A-gRE £
7_714_\:!11;}2 EE 7}3_:!?_}IDEE_?L\:O }\]_ T

Ob
ok
A
%9,
I
L
ko)

EEERCEE PP

UL R E A el
1. o]FR2 24 g1 B o 72 AT (Window [7] Open Perspective [7] Other [7] Debug)
2. PyDev [7 Start Debug Server W75 A1 &5} 4] 14'01 g B g1 AHE AZEY o

3. olFAAE o)l QIS 7} M A¥2 AdsblE Adth. QOIS 7t HMT Aule] Aawe
Q015 = STt Slolkt ASRER e 4 S A% AL o|70] 12 2]} 12 O 1
Ee171018 423 ol ATk ufebA] QGIS £ oF2] AASHA GStThEl QGIS B AT the M1 S
SeshA L.

oA STH (breakpoint) & AAT 5= 7] WjEof, =T FHH
Ze) 7910 AA) A ZAT - st (FDAE T T
9%:0] SHek 374e B2 FeshA AR

olA g1 Z&olats uj$ Au]|Y EAL AFLSH

o

o =
Aol A SR A ke e SN Q.

1. 2& JE (Window [l Show view) A L. Z1#1H Debug Server Z&0] Eal&=t], 127 zn|lo] HolZ
orz=1]t}. 61| 9t Open Console Bl E-S =2 £ ¢t Ajn] gl mtolg| B v 1 242 ASA| A 4= 95Ut

2. Open Console V& Gof Qe sIEE Z25F th-2 mto|d|B 24 (PyDev Console) = AEISIAA] Q.
ojgjZolA old 2&& /\V}O 1 AEA] E= ol ddyrTh

3. moldlE g Z (PyDev Debug Console) < AEASHAA Q. o] o] 5|z & HgHA st o] gl
g7 A A P AT TS Asleleh BAA R Kol 29, 97 o8l Eeade

SABPEA] 1)1 A FA ) FTE Abe|el 2] BH151AA]
o]A] o @] @A Wet ghol A o] Wajol=

228l 71L} APL & 20171} fohe AL RoI0lE o 4 ek

°d

Fa AL AR E, o] ¥PolE AYE mnuttt 2&0] 4 A 2 oA deEnE Ay
ol 5= TEAI7IHH, U1 AH F o] x| o 3l& | E& 117 (Pin Console) e 2= 5t HU . 2ol
A LA StollE o] ZHE 71T AdYt
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Select a wizard F¢
Create a new project resource

Wizards:

type filter text d

PHP Project
&1 Rails Project
@ Ruby Project
iIWEh Project
< = General
= OC+H
= CVs
(= Java
(= PyDev
= Ruby
= Web
= Other

B ™ ™

@ = Back H Mext = ‘ ‘ Cancel ‘ | Fimish

d9H 16.1: 0| EHA T2 A E
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L A T e e [ Lo P R R T TUEY COp TR ST TP FP R

88

89 def printProfile(self):
A 90 printer = QPrinter( QPrinter.HighResolution )
91 printer.setOutputFormat( QOPrinter.PdfFormat )
92 printer.setPaperSize( QPFrinter.Ad4 )
93 printer,setOrientation( QPrinter.LlLandscape )
94
a5 printPreviewDlg = QPrintPreviewDialog( )
96 printPreviewDlg. paintRequested. connect( self.printRequested )
a7
=]} printPreviewDlg.exec ()
|_:J|5|
100 @pyqtSlot( QPrinter )
1@l def printRequested( self, printer )
162 self.webView.print ( printer )
a9 16.2: T
88 det changeVerticalExaggeration(self, val): 1>
a m [T a I I []
El Console % | %% Debug % Breakpoints < Search =g Progress M PyUnit w o & E A B -FF-|= O

Debug Server

|Del::ug Server at port: 5678 H

1% 16.3: Trold| B T 1 24

o]2¥ 20l API £ °|sA]7]7]

01251271 AAE QGIS API o o] AEE 17 i Weld 7)5o] gk, o] 7152 ol R
ek WAL 5 51 SAFUTh olero] ohek, o127} AL IR APl Tl AHE o4
AR 5 QA ShEI .

L o]2 915 QGIS Boluele] HASS WA BE ARE AU ol sof & UL
of o] efe| o] $1)5 gel i AW o,

Window [7] Preferences [7] PyDev [7] Interpreter [7] Python H|'7& 22514 A 2.

= ﬂ;ﬂ—‘?—-'?—oﬂ *P*Q“Z}ﬂ 2 AAA T (A A NA = QGIS & Told 2.7) oholy sj A7) 7F vrebg A Yyt
ol Hof= g W 77t HY AAdYt}. 7|4 Sn|2-8 582 2tol| B8 E] (Libraries) & 73A| WA (Forced
Builtins) E“"“%‘:]'.

2. WA eolueje] B o4 AL
3. New Folder & 223131 QGIS 47129 sholl Bel2 HujstIAe. o] Ero] 948 Bt H
(Zel1el B2} obg U h:
1. QGIS & AHA 2
. wol R B4 S AREHAL L

2

3

4. 283 AE 718 FEHA 2. golo] AMgshE QGIS ¥ 11 A28 &3¢ Adyt.

5.0 A2 WM Holl = /qgis/__init_ .pyc =AEE AASH ARV} ol Z2HE JHE7]E

4. of7]o] E219 9= F7HfoF gy (AFgA Z2uad Z9 oFf Sle python/plugins
o]
H
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Python Interpreters

S

: ) o
P General Python interpreters (e.g.: python.exe)
P Aptana Studio "
P Name Location New...
b = /binfpython2.7 Jusr/bin/python27
P Help Auto Con
P Install/Update Remove
P Java
. Up
P Library Hover
< PyDev Down
Builders
b Debug =i Libraries | Forced Builtins } Predefined l P& Environment | @ String Substitution Variables
P Django Templates Editor System PYTHONPATH
P Editor & fusr/lib64/python2.7/lib-tk New Folder
Interactive Console & fusr/lib64/python2.7/lib-old
Interpreter - Iron Python & fusr/lib64/python 2.7 lib-dynload New Egg/Zip
Interpreter - Jython & Jusr/lib64/python 2.7 site-packages Remove
Interpreter - Python % fusr/lib64/python2.7/site-packages/gst-0.10
Logging & fusr/lib64/python 2.7 /site-packages/gtk-2.0 k
PylLint & fusr/libfpython2 7 /site-packages
PyUnit & [usr/lib/python2.7/site-packages/setuptools-0.6c11-py2.7.egg-info
Scripting PyDev = fusr/lib64/python 2.7/site-packages/PyQt4
Task Tags & /home/kk/dev/cpp/qgis/gtcreator-buildfoutput/python
b Remote Systems & /home/kk/ qgis/python/plugins
P Run/Debug
b Team [Restore DefauLtsl I Apply
E
@ [ Cancel ] [ oK ]

1% 16.4: TrolH|H H ¥ 1 2&

138 Chapter 16. z}to]% Z2]191 7/JE3}7]



PyQGIS 3.40 developer cookbook

e = e 7229 0227} QGIS API
T g Zi‘?:ME’r. 0] Eavdy PyQ API o]l A& &1 Q7|5 9 & sy oA PyQt =
Al

e ¥x

QGIS API 7} H17 2 wijujc} (Oﬂ

£ 5% QGIS "tAE 12715 Hodsts =5 SIP 1l o] A= 79
o] Hlo]Z &= Fot7tA Apply & S8 5H7| 49t

o
SHIAL. o]2H A7 BE o] Hale]E thA] IS Ayt

16.3.5 QGIS 7} Autd A 5ol A hodhS Ah-g-oF w1 2]

uto] %} (PyCharm) 2 Z1EH| Q1A (etBrains) oA it stold & IDE dytt.  AFYE odAdelzts
T2 WAL 2y odiolgt= fr= WAl syt https.//WWW.Jetbrdms.com/pycharm/download
Aol Eol 4 Tol 2L The e 4 gz
of 2ol 75T Aol 2] Ak ~ /dev/qgls/bulld/master HT g g2 & AFE5A QGIS & AT Tt
7HdgytE. ofFEe] A3 QGIS & Audsiort sh= Zl2 ofyARh, Hutdd QGIS of wsiARt
g2 E 594U QGIS 2 N Arpelota] e A9, AR ES 2 Asoret e,
1. mHolZe] Project Properties X Project Interpreter |4 0GTs 2= mho| A 7HAF 34 -& AT A d Yt
2. A2 FUHH] ofo]l & 23 thx Add £ 2 SHIA 2.
3. Virtualenv environment = A1 BS54 A] 2
4. ~/dev/qgis/venv EZ qﬂi—r«] L= gold LA E o bl 925 AEshA 2. Be E2 1l
tisf o] mho] il sfA 7] AR Aol 7] MUyt
5. AHE O] A|AH] Ao A ARG 4= Q= Thol| W 3 ¥ 719t 5|4 7] & A B ok Al T2 Inherit global site-packages
9 Make available to all projects %1 2 /& A A A|

Add Python Interpreter X

A e O New environment
_) Conda Environment Location: /home/etienne/dev/qgis/veny|
¢ System Interpreter

Base interpreter: ¢ Python 3.7 -

A Pipenv Environment
P Inherit global site-packages

Make available to all projects
() Existing environment

Interpreter:  <No interpreter>

m Cancel

ofol 22 FHaHIA 0
3. iAo 2 EEo| th3 ~/dev/qggis/build/master/output /python Bt HRE FI7I5HAl L
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+

e F'ython 3.7/ python3.7 _

_ .
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)

m Cancel

oK Cancel
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1. wpol 32 thA] Al2st of 2l o] B E3fT]le] Hish o] M=z utol 71 &7& A

mto]#-2 QGIS APl = &2 from ggis.PyQt.QtCore import QDir | QGIS 7} Al-55h= Qt
7% PyQt API & Q14517 2 AUt}

ol gte) w2 a4 ofc] Aol 22 EMT A9 F AF ek AR i) A, 92 o
g S flatn. 23 oI AIAele B2 4 i, QGIS AAOIAL ofik sl vl
@agEed L unitiest 2) 752 A@shobt ek EelUe. QGIS QA ABE| S shol 3= 9] 7
ol A AT SF AA] B 1AL AR S G

)

185t

=

4
30,

i
S~
rr

2 i

jo

+ Tl 22 IDE & AR8SH %= ¢, o2 ©AE w2t PDB(Python Debugger) £ AH8-oliA]
o

# Use pdb for debugging

import pdb

# also import pygtRemoveInputHook

from ggis.PyQt.QtCore import pygtRemoveInputHook

# These lines allow you to set a breakpoint in the app
pygtRemoveInputHook ()

pdb.set_trace()

L

2. 1211 PHEo)A QGIS & AP A Q.
A0

[$ ./Qgis

o OS of| Al:

[$ /Applications/Qgis.app/Contents/MacOS/Qgis ]

3. 23 58 T SEH RS W & AHFE 5 A Hu !
Q.
=

Hl2E AR 715

sk

16.4 A&7t 221191 B 2517

of 2] 2 o] Eef1lo] EH|H AL o] E{1lo] HH Atgtol| A o] 2 At AZbetrtd, 4 Waly4] wfo i
2928 A4 o] drESHHAIL. FiTF H o] 1011/‘1 ‘531101 **74]1}9} & 2AEotes 29 19S EHIst=
Yol vt w712 2F g A1 & grokE o= sy T AREA A4 ”311 A 2E EHIStL A2 AT,

227915} 1 veblo 52 5t B XML AL AAsHIA L
ohe AT ARFEe S5 S AFAA 2
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16.4.1 HEtHo]E| 2} o] &

L 71E BT U U15T 0152 AT oA AL
.+ olelie] Beglo] 1E FEIGN FAR 715G THIT G A9, AR Bel a0 oA
HAET Ba glol ol F2T191E ALgSIoF 8] & & =S About B Ao 4 AFHATAA L

S}
fE =
o 28281 o5 A o] "plugin” & WHEEFA] WOt Al L.

=
o tlEtd[o]E] o] Description 2E = ¢ & AYES IZAAbout B F ool A AHES
TR ZAA Q.

o & A A, W1 F47], 11 SH|AE EFAATHA L. 1% 5tH 35 A 7He A= A
=0T, AFRE 4 Qe A JAEFAE A (Z15] E (Github), A3 (Gitlab), H|EHWZ! (Bitbucket) 55)
e siE AL g a4 B A0S o9 27 & 4 e

o FOE 7|2 HI1E AEsHAIL: EHlgls AEE = (¢: ¥H) B8 mstal ohE AEEo] oF]

. g
AFGET Sl Hl 1S A Hol Fieh (BUI1Q YA ES RxA A,
e ]

713 ofol g WHN e FA) B A B ool £ FAANFAA L. ALET B AL 4T A
QGIS g Ho] A~ E FrESHA Q.
16.4.2 FEQ} =29
o HAAO| AMAHE 1Y (ui_*.py, resources_rc.py, BAH E2% o, ) D ERJPUE= A (o .

gitignore) &2 ZA|7|A] HolF4A L.
o AUr2 H| 55 (Vector, Raster, Web, Database) of] &2 1912 7151 A L.

o AT A (Ze9lo] BAL Sdists A9y T 191 B7F A7 Y dYao] ot Zajagloz
F7boke AL na|FAA 2. T2H AREA7E 22171918 w4 (batch) REZ ASSHAL F o 25
HZLEZ= 501/\]7] 2= 9171, o2 Ho] SlEHo]| AS AAT T} glo] U},

Ao 4o A E 222 HIAE B ARGAL ofsfof]l o] FrtE AlE Hlo[HE A ATHA L.

IO mlo

16.4.3 4] go| Z8] 19 HAAA

4] o] Z2 19l A AE https://plugins.qgis.ore/ YUY T

$4 A7 42 ALE5FeE OSGEO 1 3 of 4 OSGEO ID & RHEolofet ghict.

o2 o] E21%S YR =5kl Ui A X HH 7} o] & 5olstal of EZol A e E AdYh
St Q]

= =2

2] FA] (governance document) & 712]7|= 3 4451

=]
S A8 A BA0E 2D 4 A
-iﬁi@%ﬁéﬂ%%alzﬂ@%%%%ﬂﬂ%%%?%ﬁh?“%qq
e plugins.can_approve =

* plugins.can_approve
Abge] JREF WAL $AT & it
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e plugins.can_approve 54 AT gl AR Al HAES JRESE 9, dld E82%] HAS

AEo2 ol FHagyoh

2 TEEQIE $8 T2 WS Fof A E2 12 /WEAEIA plugins.can_approve

i

a9 BA AR Fe 29 AR Be E209 &4 oA ARE R 5 Qe Ad 22
1

AR YIRS FI = F EH9 o] 52 23 ASCH 4t (A-Z ¥ a-z), 522}, 12|31 W& () o
W 7] (-) 71 E 25 o] Foj Ao 51, 522t =2 AJRFE| o] A= F HUth

2. metadata.txt ItY-L LAqUrch

3. "Etd[o]H & B=of gl "4 et o] B 7t A5 Qlojofgt dhyth

4. version WEtH|o]E] 7}t FAsjjopgt gyt

5. AHE- S| 7HA mtd-& WEEA] AR gA] A opqt Sty o}, 2Rt glo] (¢l & £°] LICENSE. txt 7}OFd) LICENSE
2= o] 502 AR A Q.

E93J %

R84 B3 T2 612 199 45 2ip) WAL SISIIE HA IR0 2N S| 7 g pke
AAopl Shc) AL8A15] B2 10 B o] Eel 19 9% oY Aol ] whgel, BE Fel1sis} 4ol
FEE zipTHd O]'Oﬂ ZHA| g e 2l & 7]'1]1 Qlojorat syt "o oS petadata.txt,  init_ .py
712]31 LICENSE YU Th SHA|TF README T2 & &2 1001S R ofo] 2% Qe HWol F5YH tha
plugin.zip Bdo] o] BA Ho|H H=X] ] EH?} AAJ .

plugin.zip
pluginfolder/
|-— 118n
| | -— translation_file_de.ts
|-— img
| |-— icon.png
| | -— iconsource.svg
|-— _init__ .py
| —— LICENSE
| —— Makefile
| —— metadata.txt
| —— more_code.py
| -— main_code.py
| —— README
| -— ui_Qt_user_interface_file.ui
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mtol =2y ol ZH IS AT &
S I191& Aot oleliotal, A skar v Z gt
ol Ze]T1Ql —5'.“53 QGIS 222181 Aol A C++ Z2] 1913 A
python/plugins @ o2 A 2oA E8 19 AAT Y

o YA/ (qgis_prefix)/share/qgis/python/plugins

o A9 (ggis_prefix) /python/plugins

~ 3 (UserProfile) ©] O] BA| == &l AhH core_and_external_plugins < FX5HA Q.

0 Ix

7|& fEE g Z 2o 0GIS_PLUGINPATH & AASIH, Z2102 AN A2 55 o] =2E F71ed 4
o}ﬁq;}.

=]
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ofelio] Austelt Eela9le] £330 wek, Bela0Y 52 B AY FMeFOE (Ek U Ao
F2F AP OR) 275t Hol H LS S Gl QGIS 2ol B S 5 ol (2 A9k me
W12 (batch) B3 2] SIEjHlo] s 2L B} A2 T Y912 74 Rl AT 2 517] W] 27} )02
BT 2 Q0w (1 AL ZelAAD) A0l AT BEE AdslE Aol WE]) A AgkE dord

AUt

17.1 A% E G457

?j_]——ﬂa% 7‘1]%;]'% 11::!]—1 9\1% %311?_—% ? %—]?—T'j /‘g/\gé}fﬂ %, —“%Ei:l_?] 21]-/%] Z]— (Plugin Builder) = /\]__g_:éﬁ /\,1 ]—4_%
HASS w7 Huyoh:
1 S92 4R &2 190S A st L.
2. SN AAAE ARGAA Al E7 190S BASHIA . E 1 ARV AN S FESl S v et
wf“Z7F 2 2] A-5At (Processing provider)” & A El5H] A 2.
3. A4 &9 B duEEs H Al

g £ 97 ggUt AR RU% SnE B 5 o
TR TSN ASAE PAshn £ duelse Foieks Puel Y ARE B sl
AT RS AT Ak o] HHUE-S FESHA 8.
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17.2 2312 AHlo|E3]

St AR ZY o] o2 o] 7|E &= 18E FUbotal A2 B, 2% A =S FIbsfof Iyt
. metadata.txt Ttef oh& HEE F7ofloF gt
[hasProcessingProvider:yes ]

g

2. initGui HIAEE ARGSIA S8 1%0E 27] AAskE ool ool A B E& vh=3 2ol 24 sl|FoF
€H4E¥
= .

1 | from ggis.core import QgsApplication
2 |from .processing_provider.provider import Provider

A

4+ |class YourPluginName:

6 def _ init_ (self):

7 self.provider = None

8

9 def initProcessing(self):

10 self.provider = Provider ()

1 QgsApplication.processingRegistry () .addProvider (self.provider)

13 def initGui (self):

14 self.initProcessing()

15

16 def unload(self):

17 QgsApplication.processingRegistry () .removeProvider (self.provider)

3. processing_provider 25 A oS o+ 3 HE ALY & S5 U
¢ OFRE UYL Q= init_ .py Gd—olmUL 7

=

=

* provider.py Td—o] mtdo] It 22| A|FA}

1 | from ggis.core import QgsProcessingProvider

> | from ggis.PyQt.QtGui import QIcon

3

4+ |from .example_processing_algorithm import ExampleProcessingAlgorithm
5

¢ |class Provider (QgsProcessingProvider) :

;

8 """ The provider of our plugin. """

9

10 def loadAlgorithms (self):

1 """ Load each algorithm into the current provider. """

12 self.addAlgorithm (ExampleProcessingAlgorithm())

13 # add additional algorithms here

14 # self.addAlgorithm (MyOtherAlgorithm())

15

16 def id(self) -> str:

17 """The ID of your plugin, used for identifying the provider.
18

19 This string should be a unique, short, character only string,
20 eg "qggis" or "gdal". This string should not be localised.

21 e

2 return 'yourplugin'

23

(Th& ol Aol A%
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(o1 o] Aol A A&

24 def name (self) —-> str:

25 """The human friendly name of your plugin in Processing.

26

27 This string should be as short as possible (e.g. "Lastools", not
28 "Lastools version 1.0.1 64-bit") and localised.

29 e

30 return self.tr ('Your plugin')

31

32 def icon(self) -> QIcon:

33 """Should return a QIcon which is used for your provider inside
34 the Processing toolbox.

35 e

36 return QgsProcessingProvider.icon (self)

* example_processing_algorithm.py T@—o] md2 oA] &11

2] = .
o] mtdo] ~AIHE €Esl utd o WEE FHAFEZAEUI oE el "ao| wet

Aro] ESH AL L.

You should have a tree similar to this:

e

L— your_plugin_root_folder
2 F— _ init__ .py
3 — LICENSE
4 F—— metadata.txt
5 L— processing_provider
6 — example_processing_algorithm.py
7 F— _ init_ .py
8 L— provider.py

4. 017\1] QGISOH‘*E{J 018 THA] B8] 9 W
T A2 APt

OH

17.3 Implementing custom Processing algorithms

17.3.1 Creating a custom algorithm

Here’s a simple example of a custom buffer algorithm:

ZF A Bokaot B Ao A of el o] oA ATYES B

from ggis.core import (

QgsProcessingAlgorithm,
QgsProcessingParameterFeatureSource,
QgsProcessingParameterNumber,
QgsProcessingParameterFeatureSink,
QgsFeatureSink,

class BufferAlgorithm (QgsProcessingAlgorithm) :

INPUT = 'INPUT'
DISTANCE = 'DISTANCE'
OUTPUT = 'OUTPUT'

def initAlgorithm(self, config=None) :

self.addParameter (QgsProcessingParameterFeatureSource (self.INPUT,

'Input layer
(= wolA ol Al
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(o1 Ho| Aol A Al
—='))
self.addParameter (QgsProcessingParameterNumber (self .DISTANCE, 'Buffer distance
', defaultValue=100.0))
self.addParameter (QgsProcessingParameterFeatureSink (self.OUTPUT, 'Output layer
—='))

def processAlgorithm(self, parameters, context, feedback):
source = self.parameterAsSource (parameters, self.INPUT, context)
distance = self.parameterAsDouble (parameters, self.DISTANCE, context)
(sink, dest_id) = self.parameterAsSink (parameters, self.OUTPUT, context,
source.fields (), source.wkbType (),
—ssource.sourceCrs ())

for f in source.getFeatures|() :
f.setGeometry (f.geometry () .buffer (distance, 5))
sink.addFeature (f, QgsFeatureSink.FastInsert)

return {self.OUTPUT: dest_id}

def name (self):
return 'buffer'

def displayName (self) :
return 'Buffer Features'

def group (self) :
return 'Examples'

def groupId(self):
return 'examples'

def createlnstance (self):
return BufferAlgorithm()

17.3.2 Customizing the algorithm dialog

Custom dialogs are especially useful when working with nested or dynamic inputs, when parameters depend on external
data sources such as APIs (e.g. dynamically populated dropdowns), or when you need advanced validation and custom
layout behavior that isn’t supported by the default Processing dialog. To override the default UI (e.g. for complex param-
eter types or dynamic logic), subclass QgsProcessingAlgorithmDialogBase. To render your custom Ul in the
standard Processing dialog window, you must call self.setMainWidget (panel), where panel isa QgsPan—
elWidget containing your custom layout. This ensures your interface is correctly displayed and interacts properly with
the Processing framework.

Here is an example that integrates signal management using QTimer for debounced input:

from ggis.PyQt.QtCore import Qt, QT_VERSION_STR, QTimer
from ggis.core import (

QgsProcessingAlgorithm,

QgsProcessingContext,

QgsProcessingFeedback,

Qgis,
)
from ggis.PyQt.QtWidgets import QWidget, QVBoxLayout, QLineEdit
from ggis import gui, processing
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from datetime import datetime
from typing import Dict, Optional
from osgeo import gdal

class CustomAlgorithmDialog (gui.QgsProcessingAlgorithmDialogBase) :

def

def

def

def

def

def

__init_ (
self,
algorithm: QgsProcessingAlgorithm,
parent: Optional [QWidget] = None,
title: Optional[str] = None,
super () .__init__ (
parent,
flags=Qt .WindowFlags (),
mode=gui.QgsProcessingAlgorithmDialogBase.DialogMode.Single,
)
self.context = QgsProcessingContext ()

self.setAlgorithm(algorithm)
self.setModal (True)
self.setWindowTitle (title or algorithm.displayName ())

self.panel = gui.QgsPanelWidget ()
layout = self.buildDialog()
self.panel.setLayout (layout)
self.setMainWidget (self.panel)

self.cancelButton () .clicked.connect (self.reject)

buildDialog(self) —-> QVBoxLayout:
layout = QVBoxLayout ()

self.input = QLineEdit ()

# Set up a debounced signal using QTimer

self._update_timer = QTimer (self, singleShot=True)
self._update_timer.timeout.connect (self._on_collection_id_ready)
self.input.textChanged.connect (self._on_collection_id_changed)

layout .addWidget (self.input)
return layout

_on_collection_id_changed(self) :
self._update_timer.start (500) # Debounce input

_on_collection_id_ready(self):
self.pushInfo ("Fetching metadata for collection ID-*")

getParameters (self) —-> Dict:
try:

return {'DISTANCE': float (self.input.text())}
except ValueError:

raise ValueError ("Invalid buffer distance")

processingContext (self) :
return self.context

(o1 o] Aol A A<

(= #H ol Aol Al
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def createFeedback (self) :
return QgsProcessingFeedback ()

def runAlgorithm(self) :

context = self.processingContext ()
feedback = self.createFeedback ()
params = self.getParameters()

self.pushDebugInfo (f"QGIS version: {Qgis.QGIS_VERSION}")

self.pushDebugInfo (f"QGIS code revision: Qgis.QGIS_DEV_VERSION /")

self.pushDebugInfo (f"Qt version: QT_VERSION_STR /")

self.pushDebugInfo (f"GDAL version: {gdal.VersionInfo('--version') }")

self.pushCommandInfo (f"Algorithm started at: {datetime.now() .
—isoformat (timespec="'seconds"') }")

self.pushCommandInfo (f"Algorithm '{self.algorithm() .displayName () }' starting- -
—")

self.pushCommandInfo ("Input parameters:")

for k, v in params.items () :

self.pushCommandInfo (£" kic ({v/i™)

results = processing.run(self.algorithm(), params, context=context, .
— feedback=feedback)

self.setResults (results)

self.showLog ()

To launch the custom dialog for a given algorithm, simply instantiate Cust omAlgorithmDialog with your algorithm
instance and call exec () :

dlg = CustomAlgorithmDialog (BufferAlgorithm())
dlg.exec ()

17.3.3 Managing Qt Signals

When building reactive dialogs, manage signal connections carefully. The above pattern uses a QTimer to debounce
input from the text field, preventing rapid repeated calls. This is especially useful when fetching metadata or updating Ul
elements based on user input. Always connect signals once (typically in __init__)and use singleShot=True to
ensure the slot is triggered only once after a delay.
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=2]719] o]0} AH&5}7]

Q

PyQGIS 2&2& AH8-5HA] & A% o] #olAldll e ZE 27452 tha3 2] 7HA etok gyt

from ggis.core import (
QgsPluginLayer,
QgsPluginLayerType,
QgsMapLayerRenderer,
QgsApplication,
QgsProject,

E

rel

)

from ggis.PyQt.QtGui import QImage

ofelio] Zei1cle] 9 dololS AEasly] 98] AT HAES ojgstt A4S, ofF FASH: o
QgoP Lugintayer 220l 74k olziRare] lolo] §82 AT A0l 1 £E 4 ]

18.1 QgsPluginLayer 5}¢] 23~ W=7

22 H29| 0gspluginlayer FHAE TSI QNPT Yelvt o)A Helel o 98 2=
7Who 2 S gyt

o] FH O] dF=M, AR A o] AT F A GATE A Lof AR T A= W82 Aoyt

il

class WatermarkLayerRenderer (OgsMaplLayerRenderer) :

def _ init__ (self, layerId, rendererContext):
super () .__init__ (layerId, rendererContext)

def render (self):
(T =lo] x|l Al&)
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(o] Fo] Aol A A&
image = QImage ("/usr/share/icons/hicolor/128x128/apps/ggis.png")
painter = self.renderContext () .painter()
painter.save ()
painter.drawImage (10, 10, image)
painter.restore ()
return True

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

i
i
N
@
>
30,
b)Y
T
o

P2 BE 9 gfojole} ni X =, MR AE B A 2o Ee] 19l dlo]o]

plugin_layer = WatermarkPluginLayer ()
QgsProject.instance () .addMaplLayer (plugin_layer)

ol FlololE HAl e ZRAEE Y e ¢, HED ST dagyrh

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

# Keep a reference to the instance in Python so it won't
# be garbage collected
plt = WatermarkPluginLayerType ()

assert QgsApplication.pluginlLayerRegistry () .addPluginlLayerType (plt)
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PyQGIS Z&& AH8-51A] ¢ 7% ] Hol#| ol e ZE 27452 thaT &o| 7PA etor gyt

from ggis.core import (
QgsVectorlLayer,
QgsPointXY,

)

YES)Z 4 sl B ajal b AL8T 4 Uitk
« A7) dlol el (Zejetel W dlolo)) ZHH Sot2Q) 1S YT
. DT ol EoRRH AR AESS (@ARAL

2 Hlo] .24 £} (Dijkstra) ¥ Z5H FAT 5 &It
RoadGraph )41 ZelIlo] 718 FHE2 Wus YED B4 Sueze A4R&UL o)A
Zej10lo] 4 Bt wtolH Zaol A A7 o] ol Heje] o] Bl AES S AET 4 YUt
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19.2 13 ZA s}

7P A Sk & e §12 eole g FH|shs, thA Wl we dojelE T Wakshs At )5
RE ZF18 glo]oj7} ofyzt o] T T 5 AFE-S AT}
B BN M oolofet 242 48 Aduict Folpkilel wt ode) £ 1A F3 (e
vy (edge) O] HUT. LE 2 7F BAT 2ae] 91& A 1

TS 7}1127H—4*d%ﬁﬁi<ﬂ A=t}

F7HAR BEE A ke T (i)' (FE gl 2
£ P Phe 9 B Bl P ke JeE W

)
fijo
g
o =~

o

T
i
o)
o,

o Z20 9 sd-g ARSI A W Fojoj g T e Wkttt 49 Toh= U H (Director) S A4
g g

ot A g E = ogsvectorLayerDirector A sPHHEQIUTH ffHE= 212l HH

5 2ot Eﬂ 2 712 AR dAsked, 2u7t ol AMgsiA 2 2E AT

A2 EAot= drl= dEHH] 7 2]’ U]';ﬂ'ﬂ'x]i 0gsGraph FH A AAE BASH= 0gsGraphBuilder

Sl YL el BOL = NetworkX 22 2ol B#f 2lo} 595 1e| e 2ok AL g2 Ao
A

‘?‘; (edge) ——%‘é < AlAtel7] flsiA= A=F (strategy) T2 Y i el-S AU S @AHE A= (BE (route) 2
ZolE A4k "jL) QgsNetworkDistanceStrategy A=kt E A4k LjL) QgsNetworkSpeed-
strategy AR A8 5 gyt Bed RE meulEE Agett 487 Be) AFL 7AT $E
Q& Th A& E0] RoadGraph E¢ 11 &40 21 e] ¥l Zo|s} £ & ghe AL o] A7he Aubat
Ak AFgE

oAl LA = SHiFATH
7V © A, o] 2tol B2 & g st 24 HEs 7HA ehof gyt

[from ggis.analysis import *

ta2 O EE Adste 2 7H] B 9 A Ayt

# don't use information about road direction from layer attributes,

# all roads are treated as two-way

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",

bidirectional roads have "no". By default roads are treated as two-way.
This scheme can be used with OpenStreetMap data
director = QgsVectorlLayerDirector (vectorlayer, 5, 'yes', '1l', 'no',_
—QgsVectorLayerDirector.DirectionBoth)

#
#
# one-way roads with reverse direction have the value "1", and accordingly
#
#

e S Agoteldl, Ten 32 9 4 B2 AR YoM S5 (DYFPUA PIFAA, AL
IFLAAD) =2 el ok 1414 s A8 HE ojolz AgsoF gt o] 5EL e ud
AUk

director = QgsVectorLayerDirector (vectorlLayer,

directionFieldId,
directDirectionValue,
reverseDirectionValue,

(&= HolA] ol Al
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bothDirectionValue,
defaultDirection)

e vectorLayer — 18|

7} wketo] )7} ojul s vh g} 24U o
|
o

=
=
e directionFieldId —k =2 ®5F
BEE A AR S T?’r. %‘4%0&‘43}.
e directDirectionvValue —<HSF (21219 A WA ZQIE A upx|af EQIER o]F5l=) 2ol I

g B9y,

* reverseDirectionvValue —®aF (2HQ1 9] npx]at EoA A ¥ ZQER o] 55t 2o g
& =AUt

e bothDirectionvalue —FLaF (A HA| |4 ofxjato 2 & afzjato| A H AR T o] 55 S5~
) =29 e gk AR}

e defaultDirection —7]&2 T2 ®3F directionFieldId BEJ} AAEA] 42 B2 T ¢4
A0 g3 7] Zhet] ol gt e g b e of go] 49 AU T8 e AHEE &

Qe

- QgsVectorLayerDirector.DirectionBoth —FHIeF
T ohg We) 448 AN SAat HeES A slof Tt

# The index of the field that contains information about the edge speed
attributeId = 1

# Default speed value

defaultValue = 50

# Conversion from speed to metric units ('l' means no conversion)
toMetricFactor = 1

strategy = QgsNetworkSpeedStrategy (attributeld, defaultValue, toMetricFactor)

7193 Heejo] o] Hekg erelEych

director = QgsVectorLayerDirector (vectorLayer, -1, "', '', '', 3)
director.addStrategy (strategy)

ojA] L E BT UHE AR
A2 Tk
e crs —AREE FI A 4 AR YT
+ ot fEnabled — A A7} (on-the-fly)” A FF-& A& 2] A& 7] 2Z-L2 True (OTF AHE) LYt
e topologyTolerance —YA 3|-& @2} 7| Ezke 0 ¥yt
+ ellipsoidID —AFHEE EFIA 7] 2 Z2“WGSs4” J Y.

ek

4 Q54U 0gsGraphBuilder 312 ZFA} (constructor) &= AAF H

# only CRS is set, all other values are defaults
builder = QgsGraphBuilder (vectorLayer.crs())

F 24 2] g EAE B RS thal o] BT & vtk
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startPoint = QgsPointXY (1179720.1871, 5419067.3507)
endPoint = QgsPointXY (1180616.0205, 5419745.7839)

oAl = ERI7FER7] fol, I ZE Akl o] ZJIESS Lo 2% (te) A2 4 AF U

[tiedPoints = director.makeGraph (builder, [startPoint, endPoint]) ]
g ZE wE= tﬂ Algto] & A9 & F YT (#Holojell = w4 9] i & glojo] A7]ef whet thEy )
tiedPoints L A4 HOIE S| 28 B2 uich we] o] Zhgjo] ShE 5w Ao ALET 2 ot e s

A Huot:

[graph ~ builder.graph () J

% gk

h IES AG A HIESY BAY AUAES o

o
fio

startId = graph.findVertex (tiedPoints[0])
endId = graph.findVertex (tiedPoints([1])

19.3 13 24
YET E42 thx F 712 A&of tiet g2 2= bl AUt ofd ZAdF0] AddE o] =7k 181
ofgA A F2E 23 A7 EY T &4 gtolHejg|= o] ZAIE didsty] flof tlo|3AER dugE
(Dijkstra’s algorithm) = A58ttt
dolasEe} ehnelEe Tehme] @ HAHNA OE WE HAHOE St Ad A=} HAst detolel
G2 e 1 AT A9 A2 Eale ek 4 g4
At A= Ed= vha SAAES 7 U 714 238 = (v AgetA= ER)) A4tk

o« 50] 0= o] Qe EBAIYL Sl EF Q] R E (root) U T

. OB RE RAWL Folot WL w ah} AT Ak

C A A oA B B o] ST S Ak, A oA B o] AR ALEE 4 9l B shte] Azoln o]

Tem o)A A4 (e 22U

AT A2 EE A 0gsGraphinalyzer FH29] shortestTree () & dijkstra() HAEE
AESHEAIL. didkstra() HAEE AMHEE AS AU o w21 fielE t 882402 A8}
e ich

ofelito] Atk J2 E2E HAGL NS A9 snortestTree () WAL GEFUL o] HlAEE AR
JEE AR (QgsGrapn 2L B AT oh W5 3 A4S S5k

e source —¢¥ 1=
e startVertexIdx —EZ] A9 Q= ZQES QdlA (EE|Q RE)

e criterionNum —AREE ¥ &40 HG (0 oA A1Zh

{tree = QgsGraphAnalyzer.shortestTree (graph, startId, O0)

The dijkstra () method has the same arguments, but returns a tuple of arrays:
* In the first array, element » contains index of the incoming edge or -1 if there are no incoming edges.

¢ In the second array, element n contains the distance from the root of the tree to vertex n or DOUBLE_MAX if
vertex n is unreachable from the root.
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[(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, startId, O0) }

Ohe2 shortestTree () HAER ARt JnE ARESiA 2T F= EZE FEASHE Wl¢ @t
FEJYTE (Layers S'E oA 2RIAEH ool 5 AE o2 ZEE of 2l A0 FEZ HiAIsHIA 2.)

A Az
o) TEE AAZAT ALY, o] REEgsRunbersand BN AL Bl 9317] el 8%
dloleAel B9 meld S v

from ggis.core import *

from ggis.gui import *

from ggis.analysis import *
from ggis.PyQt.QtCore import *
from ggis.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 ()
idStart = graph.findVertex (pStart)
tree = QgsGraphAnalyzer.shortestTree (graph, idStart, O0)

i=0
while (i < tree.edgeCount ()):
rb = QgsRubberBand (iface.mapCanvas ())
rb.setColor (Qt.red)
rb.addPoint (tree.vertex (tree.edge (i) .fromVertex()) .point ())
rb.addPoint (tree.vertex(tree.edge (i) .toVertex()) .point())
i =41+ 1

=gt BA 0|2t dijkstra () HAES AMESH= FEQUT

from ggis.core import *

from ggis.gui import *

from ggis.analysis import *
from ggis.PyQt.QtCore import *
from ggis.PyQt.QtGui import *

vectorLayer = QgsVectorLayer ('testdata/network.gpkg|layername=network_lines', 'lines')
director = QgsVectorlayerDirector (vectorLayer, -1, '', '', '', QgsVectorLayerDirector.
—DirectionBoth)

strategy = QgsNetworkDistanceStrategy ()
director.addStrategy (strategy)

(Th& ol Aol A%
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(o1 Ho| Aol A Al
builder = QgsGraphBuilder (vectorLayer.crs())

pStart = QgsPointXY (1179661.925139,5419188.074362)
tiedPoint = director.makeGraph (builder, [pStart])
pStart = tiedPoint[0]

graph = builder.graph ()
idStart = graph.findVertex (pStart)
(tree, costs) = QgsGraphAnalyzer.dijkstra(graph, idStart, O0)

for edgelId 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 ())

T ZE Apo] 9] A HFrE 27| ol th& HIHS AU T 7 ZQIE (A2F ZRIE A o T ZQIE B
RE 2 A g mo* ALYt} I T3 shortestTree () Ee dijkstr a() MAEE /\}JQLOHH Eﬂ«]
SES} A% EOIE A 9l M@ AR EolS AT o] Eelo] A ek BIIE B S Ao}, E2] Stel A B o 4] A
% 7h= A 2E gAY o] AA 4SS A E A & %11’5‘4‘3}.

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

o] e H 0] AZE AL Fot A B BAYEY A BEe] Fe2 F2E 9A BTk (BAHEo|
SO EAEC A A2 ZIIE 242 o YR

)
22 shortestTree () Uﬂ/\‘: £ AF85= QGIS mhol| X Z4&9] ofA]

= el t} (TOC(Table of Contents) |
E}OV\EE] glojo] & Eujet e thx Z =) Al FEE o= &

2 thAShoF & S5 gl Th:

from ggis.core import *
from ggis.gui import *
from ggis.analysis import *

from ggis.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)

strategy = QgsNetworkDistanceStrategy ()
director.addStrategy (strategy)

(Th& =o] Aol Al
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(°1" o] Z] ol A A<

startPoint = QgsPointXY (1179661.925139,5419188.074362)
endPoint = QgsPointXY (1180942.970617,5420040.097560)

tiedPoints = director.makeGraph (builder, [startPoint, endPoint])
tStart, tStop = tiedPoints

graph = builder.graph ()
idxStart = graph.findVertex(tStart)

tree = QgsGraphAnalyzer.shortestTree (graph, idxStart, 0)

idxStart = tree.findVertex (tStart)
idxEnd = tree.findVertex (tStop)

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 (edgelds) ==
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)

th&-o = A G A0| |G dijkstra () HAES AFRSH= ZEQU T

from ggis.core import *
from ggis.gui import *
from ggis.analysis import *

from ggis.PyQt.QtCore import *
from ggis.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())

(= =l Aol A%
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startPoint = QgsPointXY (1179661.925139,5419188.074362)
endPoint = QgsPointXY (1180942.970617,5420040.097560)

tiedPoints = director.makeGraph (builder, [startPoint, endPoint])
tStart, tStop = tiedPoints

graph = builder.graph ()
idxStart = graph.findVertex (tStart)
idxEnd = graph.findVertex (tStop)

(tree, costs) = QgsGraphAnalyzer.dijkstra(graph, idxStart, O0)

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
# is different than layer's CRS
for p in route:

rb.addPoint (p)

FEAG A o B 7Hs A9 (area of availability) ©]3F ZAIH A oA HIT 4 A, FAH A oA o]
BARENA 9| AR vl go] A e 2Tt o, T T ZAHE] RRATS Bt

oS WE-S ) o] o S| & 5 QgIeh 2L Glek AL S 210 Br1s 2 kel mAE S gl
5 4] o] el 2 ofcjelzby o] Aol djgt ol Bk A o Bg shs Gyt

5 7bs J9g $oeW ogscrapnanalyzer 229 dijkstra() WAES Agod Hyh. g
g o] @ A5S AP Aol gt vluste Ao R FEAYTE costli] 7F AR A 9] gt olskel A, HAH i
£ 29 7 99 Sl sl Ao, 2ish= A9 gl Y= AYYTh

Tg b 399 AAE FoHE A % o ol BAYUL) Shet AL Bg /Pse BAgEe] W],
A AL B BoP5e 250 YAUh A S t—1o] 44 G0 A2 4 A1 8]
WY BAHANE 2 5 gl A A2 Eel] MELS MY OR 9 =g ks AAYU

-2 1oAYt

director = QgsVectorLayerDirector (vectorLayer, -1, '', '', '', QgsVectorLayerDirector.

—~DirectionBoth)

(&= HolA ol Al
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strategy = QgsNetworkDistanceStrategy ()
director.addStrategy (strategy)
builder = QgsGraphBuilder (vectorLayer.crs())

pStart = QgsPointXY (1179661.925139, 5419188.074362)
delta = iface.mapCanvas () .getCoordinateTransform() .mapUnitsPerPixel ()

rb = QgsRubberBand (iface.mapCanvas () )
rb.setColor (Qt.green)

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))
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 =0

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 (1)
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 () -
rb.addPoint (QgsPointXY (centerPoint.x () + delta, centerPoint.y()

rb.addPoint (QgsPointXY (centerPoint.x () + delta, centerPoint.y () +
rb.addPoint (QgsPointXY (centerPoint.x () - delta, centerPoint.y () +

(°1" o] Z] ol A A<

Al

delta

- delta

delta
delta
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cHAPTER 20

QGIS A 5o} mho] 4l

20.1 &7

QGIS Aol thalf o &ar A th, QGIS-Server-manual £ ¢ 01 HAHA] Q.
QGIS A H = A2 Th2 A| 712 & o] Fo]A 5t
1. QGIS M o] 22 0GC U AHIAE A4al7] 918 APLE AZ I eol 2ea Ay e,

2. QGIS ¥ FCGL: ¢ A2} 27 dwie] (WMS, WFS, WCS 552]) OGC AHI~S 3 0GC APL 5
(WFS3/OAPIF) & —7—03—}— FCGI H]'O]Lial 8 T2 qgis_mapserv. fcgi T

3. QGIS 7H AH: =& 2] (WMS, WFS, WCS 552]) OGC AH|AE Y OGC API & (WFS3/OAPIF)
TFAstk= N A HholH ] 88 T2 13 qgis_mapserver Tt

PyQGIS 559 o] FolMe A HAl 5o HFd AdUTt. QGIS AW API 9] ARG A E 5o molds
ArEsi A oA Mo A= ° sty 0““1 7174 *}3?@ ZUC" T UEAE, B QGIS AH APL &

tlo

AR&SIA oA ETHE OJ‘lii:LE“ ool QGIS AHIZ WA Z 4 QA2 Hol= ATt

QGIS AH 9l F4& WASHAU, Mz AH8A B9 AulA E= APL £ AlEst7] 915) QGIS AH 9
74] ol HuElElE BT 4 Q= A2 hE W Eo] B /b . TS ojelio] nEE 4k Qi F
Al @ EYU

« EMBEDDING — EUHE mtolf 22 I g o] 4 QGIS A API AM&3}7]

« STANDALONE — QGIS AHE =33 WSGI/HTTP A H| A2 A3Y5}7]
 FILTERS — QGIS A H & T Z8 1912 AFRoA FFATA 7] 71/AH A A Q)61 7]
* SERVICES — A SERVICE & 57}5}7]

+ OGC APIs — A OGC API & F7}5}7]

H8d W 599 58 R 1RS> FoE volt] AAYE Ei 58 B2 1910 27 E QGIS AH wol i API
£ A-gsfoF g HE} Urﬂ1 A d%% FEZF QGIS A Hiol 7] S8 T2 78 (FCGI B 7 AH) of AL}
Mol N5ES F7ekn A A% U oAU, ol A% M S8 T2 19 & mo|y Ea]1ele Bg
ohE AREA A o] B, AH] 2, E% AP & SEdloF 2 A °“4E‘r
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20.2 A4 API 7| & A}3}

HY<) QOIS A 38 12 13} B 7]
o QgsServer: AH AARA (HIAH o2 &
e QgsServerRequest: 8% A (E¥tz o 2 7+ @ Hulct thA] AA)

¢ QgsServer.handleRequest (request, response): ©] HAEZ}L 94E& A5ty SHS
A&t
QGIS ATH FCGI Tz 7 AJH] Y AZ 2= thaat o] fofeh 4= 9l

)Y
i
£

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) WAL oA Y 12 FHE TEot
OgsServerInterface ZHLE B Z2|1129| QgsServerRequest % QgsServerResponse

Sej25S A8 4 A B

A 32

QGIS MH S 252 2 E QA (thread safety) SH2] 9271 W<l QGIS A/H| API & 7|5te 2 8H4 7153
(scalable) 58 T2 153 2HJ ot uff R4 thF A 2] (multiprocessing) 22 E+= e o] & AFg-sljoF FUtt.

<, ol AFHE A8 ZHASS FefoldES}Y] BE HTTP
2 9 (wrapping) A 2 AF-g5fof gt
o

sho] oAl Tt 24Uk

iz
LI=EEZ A2 A4S ¥dste 4 /\131 i

QGIS 44| API AH-g Atef| o] (HTTP 22 i) 2|

lo

from ggis.core import QgsApplication
from ggis.server import *
app = QgsApplication([], False)

# Create the server instance, it may be a single one that
# is reused on multiple requests
server = QgsServer ()

# Create the request by specifying the full URL and an optional body

# (for example for POST requests)

request = QgsBufferServerRequest (
'http://localhost:8081/?MAP=/ggis—-server/projects/helloworld.qgs' +
' & SERVICE=WMS&REQUEST=GetCapabilities"')

# Create a response objects

(Th= =ol Aol A%
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response = QgsBufferServerResponse ()

# Handle the request
server.handleRequest (request, response)

print (response.headers())
print (response.body () .data () .decode ('ut£f8"'))

app.exitQgis ()

22 QGIS A2 FE AHAA ArolA Cl(continuous integration) & HAESH| 3l 7idd &Hds 5HY
& T2 9 dAEXN, A2 TE 2%l ZH EJ’} A5 A7|npEo] FH AT HE By (HAE
HATO 2 FE]G]7] uffZofl AAE 82 of |, okE 80 2 & Fu|F5UTh: qgis_wrapped_server.py

20.4 A &2

QGIS AH §-§ 2 1S F-Fotal TH, AH| A, Ti= APLE 556H7] 9loll ARES 4= QA =H, AJH mho]
2890S Esyrh

AH] 2371910 FRE el BlATE 31909 il G AR Th 28 7910] 0geserver Tnter face
AAE AET 5 QA SNFa, Bel1910] 3R A ~E o] kit ol4Fe] ALgAt He] Wel, Auls, E
APIE AH] AE|Ho] A0 A 2 3 gl W4 ES 7hed] shtE A-8aH 558 4 gyt

20.4.1 Ay g9¢ Z219

e = Al 7HA F77F lem, o S8 A 7Fe ] shHE othel S8 A3tk ogsserverinterface 8249
25t HAEE SE)4 QIABE A4 95Ut
4 /39 7282 QgsServerInterface 5=
1/0 QgsServerFilter registerFilter ()
HZAlYl QgsAccessControlFilter registerAccessControl ()
7HA] QgsServerCacheFilter registerServerCache ()
1/0 T
O Wl (WMS, WES S50) ) Aol A Q1S Bl Ees (0 B S 24 S 9] b
/‘Wl AAEZE oW G o2E AT 5 A siEUth A& =9 =gt glojofof o H-S ARt =
131, XML §Foll XSL ABtA A EE (nJect) grE Qe Uﬂ,*ﬁ*éﬁi MS olu|z|o]| YErtaE 7t
IEE]=
of Aol A AfH| Z2{71¢] AP 24| & P FojH= o] -8 & syt
7} Wl kg 29 3 7) 7hed) Holk shbE Fasof ek
* onRequestReady ()
* onResponseComplete ()
* onSendResponse ()
DETGEE /8 AA (0gsRequestHandler) ol & 4= Qo] A o] R E &4 (dH/E28) 2 24
T om (thZoll A BA F ob 545 WA o1 5EA|Th o 9] 5 WA A 4= Q5 T
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https://github.com/qgis/QGIS/blob/release-3_40/tests/src/python/qgis_wrapped_server.py
https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface
https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter
https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface.registerFilter
https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter
https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface.registerAccessControl
https://qgis.org/pyqgis/3.40/server/QgsServerCacheFilter.html#qgis.server.QgsServerCacheFilter
https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface.registerServerCache
https://qgis.org/pyqgis/3.40/server
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onRequestReady
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onResponseComplete
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onSendResponse
https://qgis.org/pyqgis/3.40/server/QgsRequestHandler.html#qgis.server.QgsRequestHandler
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‘ﬂrO *1317} APAA 84S o9 Agst=A] 2=l dA e o] FHE STESI=AE HoFE= At
(pseudo) =Yt}

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 (WFES)
call onResponseComplete
request handler sends the response to the client

= wdeolA A 5 e s AAls Ayt

onRequestReady

WS S EUYTE 5012 = URL T HO|HE T
© g5 246t ot A2 AAES 7S 5 ‘21% %OME}.

° —E
5y, 02
T
i
o
i<

ol o,
R
E
Z
N7
T =
>
7]
" on
ol

« 574 otetulE (& =9 typename) F7HA| 7

3] 3] (bypass) SiA S AW AZATE bS] HiAE 5

onSendResponse

ofd FEAQ Eolete gH Hu oA (& 5] FCGI AHE AESt= ¢ FCGI stdout 0&) &84
(fush) F wfpfet o] FNE TS5k, 7 oE FetoldE Heghich, e 2exsk 22e o (of
WEFS GetFeature) ©| ¢ €o] ¥FASU T o] A% onSendResponse () & 9 SF =

T 5Yrh
SHS 2EYHSHA] &= 749 onsendResponse () HAEE A5 §E014] EaE=s

nE 7%l, onResponseComplete () HIAEE TE3 of3 STo|AE upx9t (= FYgh Folg
(chunk) & A& A Ayt

False § wshi SeloldEe] doleg FeiAsa g A
Hcﬂﬂ‘:é ne % Zﬁ‘*]’ﬂ'ﬂq = onResponseComplete
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https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onSendResponse
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onSendResponse
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onResponseComplete
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onResponseComplete
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onResponseComplete

A4 AH|ATE (A FT 74 A Y-S ehmotal SefoldEe] SHS AT FH7 e off o] FHE St |
SEFYTE LolA *é“oﬂ?l =2, Zeto]AEf npxjul (E= F-L2h HlolH gojul& dEstr] deof o] lAEE
SES AYYT AEH AH| A9 H9 onsendResponse () HIAEE o8] ¥ 5T &% JIFY

onResponseComplete () 7} A2 AH|AE (WPS Ei= AMEAF O] AHIAE) FASHaL 34 AfH]A0f A
HeE=2dS AP 24T A= e SE“LWMS ou] 11401]-%‘51“}3 F7He 4= Q) o)A 9l YA YTt
False £ HEstH o S8 190E9] onResponseComplete () HAEE APsHA] S Zlo|A|qt, o]H

S oelte Fojolel=o] Se& Aokl 618 Aol A0 E Aol 0

E 2000 AL E TAYA7]7]

o] FA| o thafl A= oA & o Z P2 Sflof dYtt. AR L HH HEE = QgsMapServiceException SE]A 9]
QAT A Ogerequestandle . 4% A0 APIE SIS ARIHA g IS FAD > AGUek
O1el WA % Cov TE7} A2l ol o915 Aok HelsiA] ghe el FA (T 6 e 0wt

2718 2p4) @ 4 97 g

o RUE 7802 ALY I sl G o U A stoltt am e ol 13
JA7) & A2 99| Crt 2E2 W22 (bubbling) A7 A% AU

A 22 7e1 Z45)]

A Belage ol Sel 19 JNSl] oA BEE i 27 (B ek Aol Ao

EZF QGIS Tl Z Ayt L9zl QGIS tﬂAE ZTYL Qgisintorface ALHAS £
QGIS S8 =2 18lo] Fe 4 A, AW Sel 198 QIS A §-8 2219 e oA A% wolet
QgsServerInterface F&0] HLE 4 JdFYTh

QGIS 447} 22 1910] A u| STl m|o] 25 7}2] 3 9Irhis AMA-E A sl2] ™, (netadata. txt THe]) £
w[ebdlo] €] G5 o] Ba gk

et

[server:True

0 38

QGIS A|H]+= server=True HEtHo|HE 71 S0 28111

i1k
ot
sk
poV)
rl

Uk,

o 7]l A A ot= (B B2 Z3 291 7H) qgis3-server-vagrant A A Z2 1912 ZI5| Ho| A AFESE 5= 9l o,
QM B2l 19 B4 QOIS Eel 19 A4 ol BAE el g,

S92 s

& oA AH 291919 HeE e F2gu,

PYTHON_PLUGINS_PATH/

HelloServer/
__init__ .py ——> *required*
HelloServer.py ——> *required*
metadata.txt —-—> *required*
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https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onSendResponse
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onResponseComplete
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onResponseComplete
https://qgis.org/pyqgis/3.40/server/QgsRequestHandler.html#qgis.server.QgsRequestHandler
https://qgis.org/pyqgis/3.40/gui/QgisInterface.html#qgis.gui.QgisInterface
https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface
https://github.com/elpaso/qgis3-server-vagrant/tree/master/resources/web/plugins
https://plugins.qgis.org/plugins/server
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__init__.py

ool o] 714 7] A|AHo] o] w2 Q2 $hytt T QGIS A H X o] J—J}% o] serverClas_sFactory()
A H US AL FFUT o] @ AW HE Al QGIS A H ol 2 191 BegkS o S&5 0], 0gis-
ServerIinterface 229 SIAEAE 71| 7| = X E dhotA 28121 EdA 9] ?lili:jf—";f‘ whetsfjopgt

Fueh __init_.py O W82 i} Zo] Hofof grk:

def serverClassFactory (serverIface):
from .HelloServer import HelloServerServer
return HelloServerServer (serverIface)

HelloServer.py

o] xtd oA npfo] Hojz|=d], o] up 2 th53t Zo] B AYYH: (Helloserver.py T2 A])
AMH Z 2908 YU 0 & ogsserverFilter FE|20] AR A Wj7]| A H 5ht o] 4} o] Za) 0 & o] Z oA
&y
ZA7¥e] ogsserverFilter 22 Thadt 2 St oo 2l Fd gyt
* onRequestReady ()
* onResponseComplete ()
* onSendResponse ()
oﬂ—%o%l L?E}RVICE mtebu| €] 7FHELLO 9t 553t 7% HelloServer! & E3¥sh= XAgte] WEE +
Al :

rel
_O|L
rr

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.serverlInterface () .requestHandler ()

params = request.parameterMap ()

if params.get ('SERVICE', '').upper() == 'HELLO':
request.clear ()
request .setResponseHeader ('Content-type', 'text/plain')
# Note that the content is of type "bytes"
request.appendBody (b'HelloServer!")

return True

o] WEJS-L T o 4]0 4 2 & HEEA] serverlface o] 52 5|o] glojobat grh:
class HelloServerServer:
def _ init_ (self, serverIface):
serverIface.registerFilter (HelloFilter (serverIface), 100)
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https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface
https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onRequestReady
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onResponseComplete
https://qgis.org/pyqgis/3.40/server/QgsServerFilter.html#qgis.server.QgsServerFilter.onSendResponse

PyQGIS 3.40 developer cookbook

N

Ll

ol&

o

7P BHE S 4 & G lote S A 94 E

ro

registerFilter () HAES] FHA = s
Hﬂ&uq<**$aaﬂ%%¢%@ )

E22%02 o] 3 /] WS ARRSiA AEe] 4 TRaEE EEe AR
9J& UL RE AC ]/q, 531101 AARAE QgsServerInterface 248
2o HZFYTE ogsRequestHandler 2 AE (requestReady () TS
2] Bl 501717] o == (sendResponse () FFE A4 A4 AMH|27F &
rfee) 58 MR H 29 4 QI HATES gol /A1 gt

ohe-2 T3 AFS AR R 1S Aot oA STk

o
v
rlru

nro upAlo @ z&bE} 4
3l QgsRequestHandler
ol Avlel o
35 Aol g 7o A2

. oft
>

o 52102 H e ZAFE oA Uri_ A e B & WA= HIAE A2, o] dA| ol A= (o]1] o H)
parameterMap °f A} o}=u]E T%@Ht‘r. 2 (WMS S50y 1A Au| A7} o] mhetu]ElE 91454
HA AE| 2 2@ 7 mpz] et HE’r stetnl e 7h 1o & Sl 219t HE}

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.logMessage ("SUCCESS - ParamsFilter.onResponseComplete")
else:
QgsMessagelLog.logMessage ("FAIL — ParamsFilter.onResponseComplete")

return True

S 21 0] Hoj= Y§& FE¢ AdYth

src/core/qggsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 plugin[0]._
—HelloServerServer - loading filter ParamsFilter

src/core/qggsmessagelog.cpp: 45: (logMessage) [Ims] 2014-12-12T12:39:29 Server|[0].
—Server plugin HelloServer loaded!

src/core/qggsmessagelog.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/ggsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 plugin[0]._
—SUCCESS - ParamsFilter.onResponseComplete

725 Zo] Q*SUCCESS™ 27t o] Zej1glo] HlAES Fahaithe A4S Ly,

BUU IS A8alA B AU o AEA A9 QN5E A8 S Ao 98 Sof SERVICE
vletn| g2 o2 2ot WS 290 2 & WFS SERVICE 84 = o2 2E 34 948 Holdg 4
o] L2 o AR O AT o e £ o] AL Aol 2 i el e
ALY % YUk ol dofAe ohg oA 45 e AU
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https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface.registerFilter
https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface
https://qgis.org/pyqgis/3.40/server/QgsRequestHandler.html#qgis.server.QgsRequestHandler
https://qgis.org/pyqgis/3.40/server/QgsRequestHandler.html#qgis.server.QgsRequestHandler
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-
o220l HLE AFgAF Aol MH|AE FASHAA} St ¢, 0gsservice 2 22| 5H9] SHLE BT
IS registerService (service) HAEE S&3A registerFilter () HAE Ao A ARE2}E A 9]

AH|AS =251 vhale AArsh o}

=95 774 Ex HAsH]

= HEUE "H A= WMS %‘“— < WMS 4 AH| 27 A WMS o]u|=] flof] YJEjrta o]n|A]&
F7Fll A vh= Al olm| A &2 HiAlste S HolEY

from ggis.server import *
from ggis.PyQt.QtCore import *
from ggis.PyQt.QtGui import *

class WatermarkFilter (QgsServerFilter) :

def _ init_ (self, serverIface):
super () .__init__ (serverIface)

def onResponseComplete(self) —-> bool:

request = self.serverlInterface () .requestHandler ()
params = request.parameterMap( )
# Do some checks

if (params.get ('SERVICE') .upper () == 'WMS' \
and params.get ('REQUEST') .upper () ==
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

"GETMAP' \

A0 4 SERVICE sfelle] g Srlslf Eolot 240l WMS GETMAP oIt} ol21e] 43
g 18l0] Tz 34 Au| 27} (o] A WMS 7h of ® ol o] = A sHA] oL A9, 22 v of 4 WMS 7} A5k
S % A el ol A8 %7 R o B G o) W3t E A8 Eg A AR oz
Al AU A7) Aol AE PNG i PG T A€l 210] ofvjat 8 o] %k SHelslop
ShThe AL 7] olsHAl Al 2.

J‘u&mlu_
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https://qgis.org/pyqgis/3.40/server/QgsService.html#qgis.server.QgsService
https://qgis.org/pyqgis/3.40/server/QgsServiceRegistry.html#qgis.server.QgsServiceRegistry.registerService
https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface.serviceRegistry
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H Aol 2H

HZ Aol 2HE2 WAL ol o]0, &

AEUTh A2 Aol Wejo T 2SS 7

e layerFilterExpression(layer)

A2 5 A=Al dish A2 sHA Aloje 4= AA
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o> Jp
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o
th:
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e layerFilterSubsetString(layer)

* layerPermissions (layer)

* authorizedLayerAttributes (layer, attributes)
e allowToEdit (layer, feature)

e cacheKey ()

i

21l =t

i

thg-e oA B2 1910 e Tx eyt

PYTHON_PLUGINS_PATH/

MyAccessControl/
__init__ .py ——> *required*
AccessControl.py -—--> *required*
metadata.txt -=> *required*
__init__.py

mto| o] 7FA 9 7] A|AHle] o] mbed % 492 Yk EE QGIS AH 23113t UVW}Z]E 01 Tt o]
serverClassFactory () 58 B AU o] g4+ AH 15 Al QGIS AlHof] Z217131S E2$HS
o SEEo], qusServerInterface a"iﬂi«] JNAEAE 77 X E HobA] “31101 Ze29
ArEAZ wgls ot Syt _ init_ .py o W& oS3} Zo] Hojof gt

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):
""" Return an additional expression filter """
return super () .layerFilterExpression (layer)

def layerFilterSubsetString(self, layer):
""" Return an additional subset string (typically SQL) filter
return super () .layerFilterSubsetString(layer)

mn

def layerPermissions (self, layer):

(Th& ol Aol A%
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https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter.layerFilterExpression
https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter.layerFilterSubsetString
https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter.layerPermissions
https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter.authorizedLayerAttributes
https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter.allowToEdit
https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter.cacheKey
https://qgis.org/pyqgis/3.40/server/QgsServerInterface.html#qgis.server.QgsServerInterface
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o178 Holzlel A Al%)
""" Return the layer rights """
return super () .layerPermissions (layer)

def authorizedLayerAttributes (self, layer, attributes):
""" Return the authorised layer attributes """
return super () .authorizedLayerAttributes (layer, attributes)

def allowToEdit (self, layer, feature):
""" 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):

""" Register AccessControlFilter """
serverIface.registerAccessControl (AccessControlFilter (serverIface), 100)

o] A= BEol7] ST AT AT Felghet
17} 2GR Belshe Zlo] Belaglel gt
o]l BE W Aol Aok 2 dlolo] W AHEAF T 4 gl Folo] Ax} gt

layerFilterExpression

ATE AgEet7] 913 #AA S S ohs o 24Ut

d& EW role 40 user 9 A2 I HE AT 4 AH5YH

Ol

def layerFilterExpression(self, layer):

return "Srole = 'user

layerFilterSubsetString

vtz gfof eheot USRI (HlolEHo] 20l M AP E =) subsetstring & AR

dE EH role 40l user 9 AE A E ASHE 4= Q5T

rol

def layerFilterSubsetString(self, layer):
return "role = 'user'"
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layerPermissions

Aololelo] g eI
o2 $48 7H LayerpPermissions () 589 AAE gyt
e canRead: GetCapabilities oA TAE & 4 Q131 7] A A 7Y
o canInsert: Al A AU & J5UTH
s canUpdate: IAE U O|ET 4= QlH Ut}
 canbDelete: WAE AAE 4= JEY T
Fakin=+

A5 =0l el7] A8 HIoA 2 At

def layerPermissions(self, layer):

rights = QgsAccessControlFilter.LayerPermissions ()
rights.canRead = True
rights.canInsert = rights.canUpdate = rights.canDelete = False

return rights

authorizedLayerAttributes

54 0] 54 5] Wl ML ARt d] A9,
o] Q14 &L @A) 7hA 44 WEL wskghc

- O

11—
A& 59 role A4S &7|HH:

def authorizedLayerAttributes (self, layer, attributes):
return [a for a in attributes if a != "role"]

allowToEdit

A5 o9 Aetol o WY UL Ao o 29U
o] §4E=WFS-Transaction TEEZO| AFEE YT

‘__1
dE EH role 40| user 1 AW WHT 4= Q17| 5} H:

def allowToEdit (self, layer, feature):
return feature.attribute('role') == 'user'

cacheKey

ik
filo

QGSI AH{7} Ao =] 31‘5194 AAE A

o] ZJote 49 A% (role) W XY o] HAEA o
Shebehe gyt B £ gs

gds] vggeiA A #k syt

li‘
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https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter.layerPermissions
https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter.LayerPermissions.canRead
https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter.LayerPermissions.canInsert
https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter.LayerPermissions.canUpdate
https://qgis.org/pyqgis/3.40/server/QgsAccessControlFilter.html#qgis.server.QgsAccessControlFilter.LayerPermissions.canDelete

PyQGIS 3.40 developer cookbook

20.4.2 AH-8AF A o] AH]

QGIS 4| Holl 4] WMS, WFS % WCS 28 4] AHA5-L ogsservice Se20] 5¢] a2z F@R,
sERVICE 717 BA1G wietulgst Auls o0 AXE w) ARE A AHAS TEstEE, oy 149

QgsService EEH/\E —_[’-64;]- q registerService (service) Uﬂ % EEOHH serviceReg-

istry () HAE oA o2 Au|AE S50t HYr
2.2 cysToM O] o] 28 7HA AR} A o] AH|A 9] dA LT

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())

20.4.3 A&7t 4 2] API

QGIS A H o)A, OAPIF (L}E ©0]| 52 2= WFS3) Z-2 OGC API 52 QgsServerOgcehpi 1A 9] AAAE A
555 0gsServerOgehApiHandler oFY SHAEY Hggo 2 (F= 11 A 232402 0gsServerapi &)
FagU,

URL A=271 EA URLJ/]' A 25k uj] APE A API & LI H, ol & 1189 QgsServerOgcApiHandler
2L AHAES L) % QgsServerOgcApl FA Aol F716HL registerapi (api) HAEE
S ZA serviceRegls ) HAE Aol A API & 525Hd EYh

&2 URL ©] /customapi % 9 Q= AdE /\}31]" 9] API o] A LYY

import json
import os

from ggis.PyQt.QtCore import OQBuffer, QIODevice, QTextStream, QRegularExpression
from ggis.server import (

QgsServiceRegistry,

QgsService,

QgsServerFilter,

QgsServerOgcApi,

QgsServerQueryStringParameter,

(Th& ol Aol A%
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QgsServerOgcApiHandler,

from ggis.core import (
QgsMessagelog,
QgsJsonExporter,
QgsCircle,
QgsFeature,
QgsPoint,
QgsGeometry,

class CustomApiHandler (QgsServerOgcApiHandler) :

def

def

def

def

def

def

def

def

def

def

_ init_ (self):
super (CustomApiHandler, self).__init__ ()

(o1 o] Aol A A<

self.setContentTypes ([QgsServerOgcApi.HTML, QgsServerOgcApi.JSON])

path (self):
return QRegularExpression ("/customapi™)

operationId(self) :
return "CustomApiXYCircle"

summary (self) :
return "Creates a circle around a point"

description(self) :
return "Creates a circle around a point"

linkTitle (self):
return "Custom Api XY Circle"

linkType (self) :
return QgsServerOgcApi.data

handleRequest (self, context):
H””Simple Circle”H”

values = self.values (context)
x = values|['x'"]

y = values['y']

r = values|['r']

f = QgsFeature()

f.setAttributes([x, y, r])

f.setGeometry (QgsCircle (QgsPoint (x, y), r).toCircularString())
exporter = QgsJsonExporter ()

self.write (json.loads (exporter.exportFeature (f)), context)

templatePath(self, context):
# The template path is used to serve HTML content
return os.path.join(os.path.dirname(__file ), 'circle.html')

parameters (self, context):
return [QgsServerQueryStringParameter ('x', True,._

(= #H ol Aol Al
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(°1" o] Z] ol A A<

—QgsServerQueryStringParameter.Type.Double, 'X coordinate'),
QgsServerQueryStringParameter (
'v', True, QgsServerQueryStringParameter.Type.Double, 'Y._
—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 ()
api.registerHandler (handler)
serverIface.serviceRegistry () .registerApi (api)
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PYQGIS 242 AH§ 5] g A% o] Wo] Ao 9 = 2713 bk 2ol 7hAstol Fuiek:

from ggis.PyQt.QtCore import (
QRectF,

)

from ggis.core import (
Qgis,
QgsProject,
QgsLayerTreeModel,

from ggis.gui import (
QgsLayerTreeView,

)

21.1 A2} QlE Ho] A

% 9= 9 uHp]

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.gss") as gss_file_content:
app.setStyleSheet (gss_file_content.read())

ool izt A= ul77]
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from ggis.PyQt.QtGui import QIcon

icon = QIcon ("/path/to/logo/file.png")
iface.mainWindow () .setWindowIcon (icon)
iface.mainWindow () .setWindowTitle ("My OGIS")

21.2 AA

QgsSettings 55 A7)

from ggis.core import QgsSettings
gs = QgsSettings ()

for k in sorted(gs.allKeys()) :
print (k)

21.3 EH}

Su} A A5}

toolbar = iface.helpToolBar ()
parent = toolbar.parentWidget ()
parent.removeToolBar (toolbar)

# and add again
parent.addToolBar (toolbar)

A A EH A A
actions = iface.attributesToolBar () .actions ()
iface.attributesToolBar () .clear ()

iface.attributesToolBar () .addAction (actions[4])
iface.attributesToolBar () .addAction (actions[3])

214 Yw 1%

w5 A A5

# for example Help Menu

menu = iface.helpMenu ()

menubar = menu.parentWidget ()
menubar.removeAction (menu.menulAction())

# and add again
menubar.addAction (menu.menulAction())
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21.5 JAHA

e 2o 257

[canvas = iface.mapCanvas ()

M2 A a7

from ggis.PyQt.QtCore import Qt

iface.mapCanvas () .setCanvasColor (Qt .black)
iface.mapCanvas () .refresh ()

W ddlolE 7]

from ggis.core import QgsSettings
# Set milliseconds (150 milliseconds)
QgsSettings () .setValue ("/ggis/map_update_interval", 150)

21.6 o]

#e gojof F7}5}7]

layer = iface.addVectorLayer ("testdata/data/data.gpkg|layername=airports",

—~layer", "ogr")
if not layer or not layer.isValid():
print ("Layer failed to load!")

"Alrports.

274 Flolo &7

[layer = iface.activelLayer ()

BE Folo}g B3]

from ggis.core import QgsProject

QgsProject.instance () .mapLayers () .values ()

gloo] o] F &7

from ggis.core import QgsVectorLayer
QgsProject.instance () .addMaplLayer (layer)

layers_names = []
for layer in QgsProject.instance () .mapLayers () .values/() :
layers_names.append(layer.name () )

print ("layers TOC = {}".format (layers_names))

layer = QgsVectorlayer ("Point?crs=EPSG:4326", "layer name you like",

"memory")

[layers TOC = ['layer name you like']

ot

oy

ru

21.5. A
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layers_names = [layer.name () for layer in QgsProject.instance () .maplayers () .values() ]
print ("layers TOC = {}".format (layers_names))
[layers TOC = ['layer name you like']

o522 oo &7

from ggis.core import QgsProject

layer = QgsProject.instance () .mapLayersByName ("layer name you like") [0]
print (layer.name ())

[layer name you like

87 dlolo] AAs1]

from ggis.core import QgsProject

layer = QgsProject.instance () .mapLayersByName ("layer name you like") [0]
iface.setActivelayer (layer)

gololE F7|H o2 Q215

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)

H AL Hol7|

[dir(layer)

¥ A oz A M7 27517

from ggis.core import QgsFeature, QgsGeometry

feat = QgsFeature()

geom = QgsGeometry ()
feat.setGeometry (geom)
feat.setFields (layer.fields())

iface.openFeatureForm(layer, feat, False)

5% 4] glo] A 1 H F7hal7]

from ggis.core import QgsGeometry, QgsPointXY, QgsFeature

pr = layer.dataProvider ()

feat = QgsFeature ()

feat.setGeometry (QgsGeometry.fromPointXY (QgsPointXY (10,10)))
pr.addFeatures ([feat])

T2 &7
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for £ in layer.getFeatures():
print (f)

[<qgis._core.QgsFeature object at 0x7f45cc64b678>

A 14 Q7]

for £ in layer.selectedFeatures():
print (f)

AR oA 1D 47

selected_ids = layer.selectedFeaturelds ()
print (selected_ids)

AERt w4 ID 27 E w122 Folo] B4t

from ggis.core import QgsFeatureRequest

memory_layer = layer.materialize (QgsFeatureRequest () .setFilterFids (layer.
—selectedFeaturelIds()))

QgsProject.instance () .addMapLayer (memory_layer)

=y 47

# Point layer
for £ in layer.getFeatures():
geom = f.geometry ()
print ('2f, 2f' % (geom.asPoint () .y (), geom.asPoint () .x()))

[10.000000, 10.000000

£ o] 547]7]

from ggis.core import QgsFeature, QgsGeometry
poly = QgsFeature ()

geom = QgsGeometry.fromWkt ("POINT (7 45)")
geom.translate (1, 1)

poly.setGeometry (geom)

print (poly.geometry ())

[<QgsGeometry: Point (8 46)>

25A 4551

from ggis.core import QgsProject, QgsCoordinateReferenceSystem

for layer in QgsProject.instance () .mapLayers () .values () :
layer.setCrs (QgsCoordinateReferenceSystem ('EPSG:4326"))

F7A BH7|

from ggis.core import QgsProject

for layer in QgsProject.instance () .mapLayers () .values/() :
crs = layer.crs () .authid()
layer.setName ('{} ({})'.format (layer.name (), crs))
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Zc d =77

from ggis.core import QgsEditorWidgetSetup

def fieldVisibility (layer, fname) :
setup = QgsEditorWidgetSetup ('Hidden', {})
for i, column in enumerate (layer.fields()):

if column.name () ==fname:
layer.setEditorWidgetSetup (idx, setup)
break
else:
continue
WKT ©f|A] 12 o] o]

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 () .addMaplLayers ([layer])

GeoPackage °l| 4 g #|o]o]& & E7 27|

from ggis.core import QgsDataProvider

fileName = "testdata/sublayers.gpkg"
layer = QgsVectorLayer (fileName, "test", "ogr")
subLayers = layer.dataProvider () .subLayers ()

for sublayer in sublayers:
name = subLayer.split (QgsDataProvider.SUBLAYER_SEPARATOR) [1]

uri = "%s|layername=%s" % (fileName, name,)
# Create layer
sub_vlayer = QgsVectorLayer (uri, name, 'ogr')

# Add layer to map
QgsProject.instance () .addMaplLayer (sub_vlayer)

el Fo]o] (XYZ dlo]o]) 727

from ggis.core import QgsRasterlLayer, 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')

golo| & BT A A
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[QgsProject.instance().removeAllMapLayers()

nE AA

[QgsProject.instance().clear()

21.7 TOC(Table of Contents)

A =3k Fofoo HZsH7]

[iface.mapCanvas().layers()

Y 2E v A A3

ltv = iface.layerTreeView ()
mp = ltv.menuProvider ()
ltv.setMenuProvider (None)

# Restore
ltv.setMenuProvider (mp)

21.8 115 TOC

RELE

from ggis.core import QgsVectorLayer, QgsProject, QgslLayerTreelayer

root = QgsProject.instance () .layerTreeRoot ()
node_group = root.addGroup ("My Group")

layer = QgsVectorLayer ("Point?crs=EPSG:4326", "layer name you like", "memory")
QgsProject.instance () .addMaplLayer (layer, False)

node_group.addLayer (layer)

print (root)
print (root.children ())

2 WA 5191 2] F25]

from ggis.core import QgsLayerTreeGroup, QgslLayerTreelayer, QgsLayerTree

child0 = root.children () [0]

print (childO.name ())

print (type (child0))

print (isinstance(child0, QgsLayerTreelayer))

print (isinstance(childO.parent (), QgsLayerTree))
My Group

<class 'ggis._core.QgsLayerTreeGroup'>

False

True

21.7. TOC(Table of Contents)
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I53 E 37

from ggis.core import QgsLayerTreeGroup, QgsLayerTreelayer

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, QgsLayerTreelayer) :
print ('- layer: ' + child.name())

- group: My Group

— layer: layer name you like

o102 1% 3]

[print (root.findGroup ("My Group"))

[<QgsLayerTreeGroup: My Group>

ID 2 Fo]o] 2]

[print(root.findLayer(layer.id()))

{<QgsLayerTreeLayer: layer name you like>

Hlole] F7b8t]

from ggis.core import QgsVectorlLayer, QgsProject

layerl = QgsVectorlayer ("Point?crs=EPSG:4326", "layer name you like 2", "memory")
QgsProject.instance () .addMaplLayer (layerl, False)

node_layerl = root.addLayer (layerl)

# Remove it

QgsProject.instance () .removeMapLlayer (layerl)

1§ F7Fel7]

from ggis.core import QgsLayerTreeGroup

node_group2 = QgslLayerTreeGroup ("Group 2")
root .addChildNode (node_group2)
QgsProject.instance () .mapLayersByName ("layer name you like") [0]

=22 Folof o] FAI717]
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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 (0, myClone)

parent.removeChildNode (myLayer)

=32 Fo]olE 54 AF L= o|FA7I7]

QgsProject.instance () .addMaplLayer (layer, False)

root = QgsProject.instance () .layerTreeRoot ()
myGroup = root.findGroup ("My Group")
myOriginallayer = root.findLayer (layer.id())
myLayer = myOriginallayer.clone ()
myGroup.insertChildNode (0, myLayer)
parent.removeChildNode (myOriginallLayer)

g7 o]0l o] 74 Axm7]

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)

IFol A HYEA AF

def isMyGroupSelected( groupName ) :
myGroup = QgsProject.instance () .layerTreeRoot () .findGroup ( groupName )
return myGroup in iface.layerTreeView () .selectedNodes ()

print (isMyGroupSelected( 'my group name' ))

[False

LT "x7]

print (myGroup.isExpanded())
myGroup . setExpanded (False)

=0 == J5F

from ggis.core import QgsProject

model = iface.layerTreeView() .layerTreeModel ()

ltv = iface.layerTreeView ()

root = QgsProject.instance () .layerTreeRoot ()

layer = QgsProject.instance () .maplLayersByName ('layer name you like') [0]
node = root.findLayer (layer.id())

(ct

= o] Aol Al

21.8. 115 TOC
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(°1" o] Z] ol A A<

index model .node2index ( node )
ltv.setRowHidden ( index.row(), index.parent (), True )
node.setCustomProperty( 'nodeHidden', 'true')

ltv.setCurrentIndex (model.node2index (root))

Lo A%

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)

#lolo] A7}

[root.removeLayer(layer)

25 AASHI

[root.removeChildNode(node_group2)

Al TOC 287435171

root = QgsProject.instance () .layerTreeRoot ()
model QgsLayerTreeModel (root)

view = QgsLayerTreeView ()

view.setModel (model)

view.show ()

LB o] FA717]

cloned_groupl = node_group.clone ()
root.insertChildNode (0, cloned_groupl)
root .removeChildNode (node_group)

e o] B

cloned_groupl.setName ("Group X")
node_layerl.setName ("Layer X")

ATYZ BF Q7]

from ggis.core import QgsApplication

for alg in QgsApplication.processingRegistry () .algorithms() :

if 'buffer' == alg.name():
print (" : ==> ".format (alg.provider () .name (), alg.name (), alg.
—displayName ()))
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[QGIS (native c++) :buffer —--> Buffer ]

from ggis import processing
processing.algorithmHelp ("native:buffer")

da2E APsh]

o] A9 B¢, ZRAE] F7HE A WK FHlofofof] AIE At

from ggis import processing
result = processing.run("native:buffer", {'INPUT': layer, 'OUTPUT': 'memory:'})
QgsProject.instance () .addMapLayer (result [ 'OUTPUT'])

[Processing(O): Results: {'OUTPUT': 'output_d27a2008_970c_4687_b025_f057abbd7319"'} ]

FeFo] R A ek

[len(QgsApplication‘processingRegistry().algorithms()) ]

ABAT R A Tt

from ggis.core import QgsApplication

len (QgsApplication.processingRegistry () .providers())

E@40] B A Tt

from ggis.core import QgsExpression

len (QgsExpression.Functions())

21.10 & 2]#} (decorator)

Z 24 (CopyRight)

from ggis.PyQt.Qt import QTextDocument
from ggis.PyQt.QtGui import QFont

mQFont = "Sans Serif"
mQFontsize = 9

mLabelQString = "© QGIS 2019"
mMarginHorizontal = 0
mMarginVertical = 0
mLabelQColor = "#FF0000"

INCHES_TO_MM = 0.0393700787402 # 1 millimeter = 0.0393700787402 inches
case = 2

(= =l Aol A%
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(o1 ozl A Al%)
def add_copyright (p, text, xOffset, yOffset):
p.translate( xOffset , yOffset )
text.drawContents (p)
p.setWorldTransform( p.worldTransform() )

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 ()

x0ffset = pixelsInchX * INCHES_TO_MM * int (mMarginHorizontal)
yOffset = pixelsInchY * INCHES_TO_MM * int (mMarginVertical)

# Calculate positions
if case == 0:
# 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
xOffset = deviceWidth - xOffset - size.width ()
add_copyright (p, text, xOffset, yOffset)

elif case ==
# Bottom Right
yOffset = deviceHeight - yOffset - size.height ()
xOffset = deviceWidth - xOffset - size.width ()
add_copyright (p, text, xOffset, yOffset)

elif case ==
# Top Center
xOffset = deviceWidth / 2
add_copyright (p, text, xOffset, yOffset)

else:
# Bottom Center
yOffset = deviceHeight - yOffset - size.height ()

(= #H ol Aol Al
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xOffset = 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 ()

(°1" o] Z] ol A A<

21.11 &=} (composer)

o|go= 2 &3

composerTitle = 'MyComposer' # Name of the composer

project = QgsProject.instance ()
projectLayoutManager = project.layoutManager ()
layout = projectLayoutManager.layoutByName (composerTitle)

2112 &

QGIS Python (PyQGIS) API
¢ QGIS C++ API
o« 2" QHEZRO]QGIS AEE

o ZetA ZHE (Klas Karlsson) &) AT HE

21.11. ZAA (composer)
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