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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
% eleek
Python Console =

QB X

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 4afs 8dcf 305c5c4dBcad’
6 =>> layer.featureCount()
718
8
P, |

I 1.1: QGIS Tho| A 24
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from ggis.core import *
import ggis.utils
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Z2791-& AHESHH QGIS 2] 7% 3PS 4 syt Z81 1918 wo|p o g2 ZpAJS &4
S92%0] C++ E3JAE Folde Fat A2 w27t &5 -
7} Qi e Aol o Acks A,

molig 2| 25}7] AT T2 o2 )52 AN
A8} sol A Eel191S 4 7440, Aol
Aol via) B Bro] e AlThe mholxd 22 19) o] A & HEsHA 2.

molfon Ba19e A4shs A Ul TRt A UeLold Eaaql Ajuel] el
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A3 QGIS A & ol Ml Zel 191w AHET 4 QAU B AAIE UE-20GIs A ¥let o] 1 & FastA L.
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1.21 37t A9 &8

LA EAIRLL ol E BT AR S ek B A Fel10e stelt Fl sl o o)
A3, o B4 B 2o g, o FPEgd ek 37 A2 Sel 18] 245 oA o | 590l 37 e dhielE
A} SoF Serex) 18] 3 o BA At aflo} SRS et gl ch

1.3 QGIS 5 A] ofo|¥ & 3

QGIS £ F-&< wjntr} uto]d =S APAZ 4 Ql= A2 b W E0] AdFU
1. startup.py 23 HE AJA5}7]
2. 7]%& oto| X wdofl pYQGTS_STARTUP &7 W4 A5}
3. ——code init_qgis.py tU|EE AMGSHA -5 AIHE 2G5

1.3.1 startup.py T¥
QGIS & & wiuteh, AMEARe] mpold & e} AAH HAx HRo|A startup.py 2he TYS
AU, i o o] EAch= -, W ool 541 7] 7F o] & AFgyth
AR & HEE Y A2 s HE o ofgloll A 2 4 qlssdth:
e 252 Llocal/share/QGIS/QGIS3
o AT 9 AppData\Roaming\QGIS\QGIS3

o« W OS: Library/Application Support/QGIS/QGIS3

712 A&l AR SGAA O wet Getdyh AR BHA| A s ot AR E ZodH mold E&S 1
QStandardPaths.standardLocations (QStandardPaths.AppDataLocation) & AYPSHIAL

73 e e B8] F2E Ay,

QGIS 5§ T2 5 7|0, QGIS oA mel|fo] 27| A== ZA startup.py 2IAHES
Al T}
=2 oHd .

1.3.2 PYQGIS_STARTUP 37 ¥4

O

PYQGIS_STARTUP 2H4 Hl4-E 7|& mto| 4 mpal o] A2 2 AAstH QGIS 27] AA o] R E]7] 2o mpo]#
FES APAZ 5 Q5 Utt

o] ZELEQGIS 27| AH o] ¢hm & 7| Ao A= AUt} o] -2 AUs}A] ¢r= 3l
sys.path & |- ¢= o], E= /M S84 44T o o], gl & 5ol Mo A THE EEt MacPorts 5 A8 T Q@
o] 7] AFS AsH7|/EH 7] OPb tﬂ H—C’r

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

AF8A7} QGIS ol 75 st el 2 s A8 o] AES A3 4 G4 sjol4 ko)
qgis_init.py TFY-S AT th-2, B S|4 qgis --code qgis_init.py §HOAE

£ 5ot Huieh,

-—code T EHE S0 AlFH FZE= QGIS 7] A4 ©A Fite]|, §8 T2 05 44 9452 B2 9
PR B

1.3.4 o] & =7} QA=

AFEAFE] ——code 2AYE Ei= AW L k2 mlo]H AE O 271 A4S Wl AL F%, ——py-args A4S

AgsHE gyt ——py-args —Joﬂ 28T (EASHE ALy - Qlzf ool QL mE ?_XHZ— ol & Hcre
A0V QOIS $-6 L2 1% AAE g AFE FAT AT

S AAO A, myfile.tif += TO|ROA sys.argv & S AFREE 4 AT QGIS 7F myfile.tif &
E202E & AYYrh §HA QGIS £ otherfile.tif 5 E3& Z0|A W sys.argv ol syt

[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 () =
Ahgshe U

[QgsApplication .instance () .arguments ()

1.4 ool 58 Z=7+

o3 e AF oS 9 AAHES 75.“33}—1:— Zo] M|t 4-9-7F &y th PyQGIS £ AH8-5HH o] & ¢ st
A 5 AFYUH—qgis.core RES 7P A 27] A4S SRk ol 3 A F 2GS & =87 Edy o
T

AL GIS Pl ALSoHE Ik 26 B s
UHQPDFE‘LHELHﬂL]’, S A2 75 ol &, qgis.gui LE
ool QAL W AWA Aoz 29 g g By o] Sf/E4,
=52 9T,
PYQGIS L8791 $-4 B2 19 I 53 A9 ATYEE £ 419 el 9 e dolol ol ]
T ARA L QOIS 2429 Yo A E 22 5 Y ¥ shoRT ek, A87 S

o] S|

Z2 0 B 2AYEY N R R ES AT St A8 39
S8 meIA g By A9Y ATYES 99 QGIS & 27| AAelrt AEE HAg ) thee 177t
o A ek,

Fa: A AAYE| qgis.py 2 T o] F& ARESHA HHIA Q. AT HE O] 1k o] Fo] HidlY & 7+
Z1o]7] w2l mholdo] vild-g 7hA-& 4= gl A Yyt
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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
https://qgis.org/pyqgis/3.40/core/QgsApplication.html#qgis.core.QgsApplication.initQgis
https://qgis.org/pyqgis/3.40/core/QgsApplication.html#qgis.core.QgsApplication.exitQgis
https://qgis.org/pyqgis/3.40/core/QgsApplication.html#qgis.core.QgsApplication
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

YE: PyQGIS &5 A8 ¢ 7% o] #lolA] ol A= ZE 27052 that &0l 7hA foF gyt

from ggis.core import (
Qgis,
QgsProject,
QgsPathResolver

from ggis.gui import (
QgsLayerTreeMapCanvasBridge,

Zea9loaRy 7E BRAES, B (F A5 59 AXF QGIs Told S8 LIPS AU o,
n2AE S Bejolop sh A7 BaUTh (ol g8 m2 1 #%)

@A QGIS $-8 RRIYOR L AES Bel0elw ogsproject 229 AAHAS YA oo} FLch. o]
Sel i A2 (singleton) 22017 W], AAske@ of Feiel instance () WA

T o] FHA read () MAES BEA Belg mRAEC] A2E WAZ 4 dadth

# 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
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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 () Shurite () 34 5 2] Sao] HEA0IGHER] ST 4 Gl 2 (boolean) B W]

o}
HL: QGIS 4 19§ E2 198 491 I A5 HAIE B2 A=E W50 51107191 o
AAO| A E QgsLayerTreeMapCanvasBridge EEHA—J SIAEAE AAF o STt

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

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

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

21 A2 92 A5

52 AE0] £31e A0jo15o) EOte A2 §AUE 397 9% & Agrlek old B AEg ) Belor
9 BLE gojo] A2 A GUh 0gepathresolver FeH2E AHGSHA T AE oA dlojo] 3 2E

e gt

o] 2 A 9] setPathPreprocessor () HAEE AFEZ Ao A2 HA 2] 7] (pre-processor) 5 A A,
B2t HolH AAE Y FXE = 1 ]01 A2 ) A5t7] Hof| 244 5 QA sE U
T AAE

=
2] 7] (processor) = HIEA] (YE ot H=2 Tdots) B EAE AAE WobA] aid

A2E Az AL vrglsopdt gyt @ 771 WIS ojd #lo]o] 2]} (handler) Rt WA o] F&
A7) g5 &Y. AH 7S o A AAT AFe, Al AA S0l AAHH A2 A1
SE AJYrh
E}%% g g Ap Yk

1. H39 A28 qA:

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

QgsPathResolver.setPathPreprocessor (my_processor)

2. A HloJElHo] A TAE FAR A

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

QgsPathResolver.setPathPreprocessor (my_processor)

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

12 Chapter2. ZTZ2HE £ Q7]
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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|

FAE: o o] o] Gl TE 2SS tht Lol sAstef gtk

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

QgsVectorLayer
)
g8 E Fal e dlololE EoluAlth QGIS & HE R i AE Fo]oE A Y. F7H4 o2 AR} A 9
Zlolo] §F & AFgE S AT, o] EA oML theA] g AT

3.1 Hg 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 B €| #|o]o] o] -9

# 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
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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!")

olgA st tHle] A #lololE AASHA AA QGIS ZRAES FrhgUtt. (F]o]o] Fxol A Hlo[olE
UEbA Y ) o] 4= ) 101 Q1B A S WHEHSHA L o]0l S Bl % g A9 None & WHRSHI LY,

the B2 we ol AFAES Fo o] dlole] Aol FRoHe P HolF ok

* 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)

DXF 5 0] -9 (d]°o]§ 42 URI 9l 3= W 5H5S T A L):

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

« PosGIS HJO]E]M|o] A—H|o]E] 424 PostgreSQL HlolEllo]A0te] AL s © Wash mE
RRE 71 B

OgsDatasourceUri ZFe|A7F o] BAHES AT 4= 15U T QGIS 7} PostgreSQL & A ¥5HE S QGIS
£ Anhlofof gkl A2 7olalA . 187 o o] ATAE AFET 4 Rk

1 |uri = QgsDataSourceUri ()
> | # 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)

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

7

8 |vlayer = QgsVectorLayer (uri.uri (False), "layer name you like", "postgres")
i uri. uri(False) o Xd%_hﬂ_ False 127} 91Z 444 utatu|e]So] 4% 2] F5H]

g}k AL A7 of E Q)

o]N
o
m&
ox
H1
>
oo
_O|L
R
&2
rr
o
o
o
r [
N
rr
2,
re
of
o
H1
=)
~
52
)Y
i
L

+ SVt B et R G el () & TRAR ST BEA X g Telay’
Sofl Y HE 7H g A b3t e T & AbgafoF & AUk
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uri = "file://{}/testdata/delimited_xy.csv?delimiter={}&xField={}&yField={}"
—format (os.getcwd (), ";", "x", "y")

vliayer = QgsVectorLayer (uri, "layer name you like", "delimitedtext")
QgsProject.instance () .addMaplLayer (vlayer)

Far: AlFA 2292 URL 24 A E o] g17] wiZoll, & ol REEA] file:// & Eofopgt @yt
TxYy %594 A= =24 WKT(Well Known Text) *1*—1 TP AT S oleH, HuAL AT 4
Sl thee 1 At

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

‘—>"I'"I "Shape")

. GPXTHL"‘—“ pX”Eﬂ ole] Al 5Ah= GPX utd o A EH, £ E, o] ZRJEE ¢lof Yt GPX utd & E2H,

1—
tlolE 59 (EA/FE/FO|ERIE) S URL 9] YF-E2 2 Al FoF
uri = "testdata/layers.gpx?type=track"
vlayer = QgsVectorLayer (uri, "layer name you like", "gpx")
QgsProject.instance () .addMapLayer (vlayer)

« SpatiaLite T|O]EJH|o]A—PostGIS H|o|E{H|o] A%} FAFSH, 0gsDataSourceUri ZHAE AREA
Hlo) 42 A 8AE AT 5 Uik

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)

GDAL 2 53 MySQL WKB 7|4 =g —to]e] AAL Hlo|Zte] a4 2ardqYrh:

r

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

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

WES 98—URI ¢ irs ABA-E AHEa1A] 922 B olgc:

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")

.

HF urllib 2to]B2f2]E AMESA URL & B = 54t

-
1 |import urllib

3 |params = {

4 'service': 'WEFS',

5 'version': '2.0.0"',

6 'request': 'GetFeature',

(T2 HolA ol Al

3.1. 4 #lo]of 17
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(o1 o] Aol A A&

7 'typename': 'ms:cities',

8 'srsname': "EPSG:4326"

° |}

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

—parse.urlencode (params))

A o2 A A EH ogsvectorLayer BHA AAE A )] setDataSource () HAEES S&SHH 7|E
dojolo] olel 48 WA 5 Y&

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", "WEFS", provider_options)

del (vlayer)

3.2 F2H o]

AP AE oA 67 5] GDAL 2olB e E AF83htt. GDAL 2he|E8#3le s ot TES
A detytt. ofd oA of = H A7} U= 7%, AHEAFS] GDAL gho] H2{ 2] 7} L 54 ulS sl =4
SRISH A L. (ﬂ%&fﬁ BE RS Aok g th) TR R dAHE B o e, 2 ae ] el

o} EA| o] 5L A HTHIA 2

# 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!")

GeoPackage |4 S AEHE =2 22 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!")

e 1019} H|S=5H|, 0gisInterface 212 A9 addRasterLayer TS AFE-S|A SAEH HololE
=2& 4 54tk

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

SIS Sfe el A olol Y A m2 A=A AP @ele] 3500 4 AelolE b
Feh)

PostGIS S| AEE 22|23 H:
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PostGIS WEI9 HZ5HA, URL BAGS AH8shA Z2AEC] PosGIS WAHE F748 4+ gladch
dlolejlols A setnlgol tha A4 7Hset BAHD BE (dictionary) < fA15Hs Wo] A&t
o3 hHl 2§ FFse Aol et BH2 A WA S &HTE. 1 the posigresraster 4132+ wetd|o] ]
AAE AgelH BEL URI 2 ALt 1ejm Z2AEo] el A8 S 2718 4 Hc

uri_config = {
# database parameters
'dbname':'gis_db', # The PostgreSQIL 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,
'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_confiqg))

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

WCS AR Rk S| AF Hlojo]E A4 4= dsyth

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

tH-o 4= WCS URI 71 &2 5= 9l
WCS URI + & #A4tE 725 7] =
ALY FLE A PU . S EAks0] A"z o
AF&5 A URI 2 ZHAofjlof & Ay th

w1

%

lo

il

o

u

2

o M
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ol T,

. O]= URL 9] Q&= L Aoz Q13w Fg
H =& HAsteH 0gsD =
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o url (24°): WCS A1¥ URL &Yt} wcs zt HW
AHE51a Q1 7] W&o, URL ©f] VERSION =

o identifier (25>): AW A] o] &

AFg-ah ot EU Tk stebul e %

©] GetCapabilities H % || tH5f o mhetel g o] &2

SHAl 8.

1_.
ERE:

+ time (A1E]4]): A7 (time position) T1= 7]7} (time period) (beginPosition/endPosition[/timeResolution])

+ format (192): A flof 29 el BT 1Rk ol

Foll tif 7t e A A WA 2 A dsts ZH

T= 197 42 3 A AR = 2] Lste 2l gy
« ors (AEA]) : 7|THID P49, o5 5V EPSG4326 Z2 HAFA YU 7|Ege Adsts ¢
EPSG:4326, 2| ¥5}7] o= 79 A A2 2] Yot= Jrﬂﬁl Juh.
« username (A& A): 7] AFS 5 AREAF o] EJ U T
» password (F1E12)): 7] Q15= St HlER S Y.
« IgnoreGetMapUrl (&4, 4=): Z|ATH (1 2 AA3H 79, GetCapabilities 7} l=Z 5= GetCoverage URL
£ BAGT AME AdE BAAHA 9 A HAW 5 A
* InvertAxisOrientation (/ﬂ‘c’—.ﬂ_@, Ty AAS (1 2 AATH A9, GetCoverage 830 = %0 £4E5
g Yo A7 ARESEE 5 A7 B - Al AFEA ) tiof 2o S OV\‘/]E}
« IgnoreAxisOrientation (X1} 4, 55): 2|4k (1 2 AAh 79, 2] 2] &3 A o el WCS BEES &40k
= 2 A= up) gk
» cache (A1€]4)): QNetworkRequest::CacheLoadControl oA A st= th= 7Y /K] 22 27| & AlojstA| L, Al-
waysCache 2 A3t 3¢ Q@42 PreferCache & THA| R¥UTH o2 ZHE 714 stuz AAT 4
Q15U t}: AlwaysCache, PreferCache PreferNetwork, AlwaysNetwork. 7] 2352 f_’_ AlwaysCache 94 1’4‘.
ofU™H WMS A H oA S A FololE B8 ok UFHTE ST @A API ol 4] GetCapabilities 851
Ak 271 QU T — AR A7 Usk= ool 7t o] | Fo]o]ol 7] &1 9lo]ok T T):

urlWithParams = "crs=EPSG:4326&format=image/png&layers=continentsé&styles&url=https://
—demo.mapserver.org/cgi-bin/wms"
rlayer = QgsRasterlLayer (urlWithParams, 'some layer name', 'wms')
if not rlayer.isValid():

print ("Layer failed to load!")
3.3 QgsProject JIAEH A
A 2ol A Qe Folol S AHESt T AtHH, ogsproject FE A AR 20 ST #lo]o] & F7}s]|oF
ek AP 7] aﬂﬂicm@numteﬂ*“*ﬂ*Lﬂ1ﬂ4iv S 7HAw), 0| % 5§ L2 T3]
oj= HHOﬂH‘: glojoj o] 4 ID & 3 s glolofof A & sy u?ﬁ‘Eoﬂ/ﬂ glo]oE AlAst=
A2 59 ID & AAE YT /\}-9-?(]'~ QGIS QlEHo| A A E= removeMaplayer () HAEE AFESH=
sfol 4 322 53 dlolol & AIAT 4 A&t
addMapLayer () HAEE AHESIH Az 2 A Eof Ho]o]& 718 4= JlH Yt

[QgsProject.instance().addMapLayer(rlayer)

A YAl ol & F7Fste .

# first add the layer without showing it
QgsProject.instance () .addMapLayer (rlayer,

False)

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

layerTree = iface.layerTreeCanvasBridge() .

# the position is a number starting from O,

layerTree.insertChildNode (-1, QgsLayerTree

rootGroup ()
with -1 an alias for the end
Layer (rlayer))

20
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removeMapLayer () HAEE AR A Fo]o]&E AFA|SFaL A THH:

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

o] A= (&o]o1 9] id () HAEE &S| glolo] ID & A A, &o]o] 2] AHA] &=

A 5 .

=2 #lofofet Flo]o] ID 9] FH55 U}, mapLayers () WAEE AHSSHYAL 2!

T

[QgsProject .instance () .mapLayers ()

3.3. QgsProject JIAEA

21
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cHAPTER 4

TOC(Table Of Contents) ©f| 4=5}7]

YE: PyQGIS &5 A8 ¢ 7% o] #lolA] ol A= ZE 27052 that &0l 7hA foF gyt

from ggis.core import (
QgsProject,
QgsVectorlLayer,

* QgsProject

* QgsLayerTreeGroup

4.1 QgsProject 2~

QgsProject EEH*E Aot Atel B Zef2 BE Flolofol tit AR E AT 4 syt

S22 HoloES 7T LH WA ogsProject 2 A9 instance & A5t o] A9 Y AEE AHESoF
gt
FHlAEEmapLayers () YU} o] HAET B2 #o]o]&2] =5 (dictionary) = BHeFe A Yot

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

—}

‘{'countries_89ae1b0f_f41b_4f42_bca4_caf55ddbe4b6': <QgsVectorLayer: 'countries' (ogr)>

Ir

o] Z59] keys

oA Flelofell H

A3t glojo] ID ©]3 values = WA A

9
ThE BE RE TusH] 92 4 Uy

T
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# 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_1list)

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

go]o] 2] o] F& AFESiA At = AT 4 AT

[country_layer = QgsProject.instance () .mapLayersByName ("countries") [0]
Fa: o] 5ol Aot BE oo &5 H5-S Rtekolr] wlzel, o] o] 52 7H A §A glo]o] & 7HA 2.7 {5k

= A
0) A AE ARG

—

4.2 QgsLayerTreeGroup 22

dlolo] B2l = (node) S= FAT AEH Eof TR @A F 44 e o] EAETE 18
L= (QgsLayerTreeGroup) & #0]o] L& (QgsLayerTreeLayer) YUYt}

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

OgsProject EHMAY layerTreeRoot () HAEE AMESHH TZAE Holo] Ego A4 2T &+
IRCRpe
{root = QgsProject.instance () .layerTreeRoot ()

root + 15 = E0|H S} (children) = E5 7} 1 J5UH T}

[root.children()

A7) 519 1= BEE MR 519 18 wEE 1 47 49 wE 2R Aasjor gt
519] 1= 7he shts AME 4 Uk

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

[<QgsLayerTreeLayer: countries>

gololo] (+¥) id & AFSIA T FlololE AT 4= Ad5YTh:

ids = root.findLayerIds ()
# access the first layer of the ids list
root.findLayer (ids[0])

293 28 0|5 AFHAE 1FS AN 5 Y&k
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[root.findGroup('Group Name')

OgsLayerTreeGroup =d|2= 2o Uist g e AR E 714 =g ALgSH 4

oF 74 2 gl ek

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

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

ol 4 LA E 9| glojo] Eo]
1. PAH 3

dloloE B A F7tslE Al

F7}—addLayer () B insertLayer ()

1 # create a temporary layer

2> | layerl QgsVectorlLayer ("path_to_layer", "Layer 1",
3 |# add the layer to the legend, last position

4 | root.addLayer (layerl)

s |# add the layer at given position

¢ | root.insertLayer (5, layerl)

"memory")

2. FAH F7—Z2 A E o] glo]o] _Eﬂﬂ glojo] gl A~ E ot AA ¢17] wiwol | glojof A AE g <
dlolo}g FeFE 202 SR
[QgsProject.instance().addMapLayer(layerl)
QgsVectorLayer 9—]’ QgsLayerTreelayer EEH —'1;1]71] {i@' 41\— 31%‘41—4':

node_layer

root.findLayer (country_layer.id())

print ("

print ("Map layer:"

Layer node:"

’

, node_layer)
node_layer.layer())

Layer node: <QgsLayerTreelayer: countries>
Map layer: <QgsVectorLayer: 'countries' (ogr)>
addGroup () MlAEE A8 l—gg A7 ;‘7}“/‘ RFUT Th AR oA, 2= 24 o] upx]etof 15

Vet Aol At B0 A% 71 E 15 ghol Erte PESEICE

2 2o 4

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

w9 IEL o5 A7 T ATk, -8 WA= Eo] gol gk,
7% 2] o524 B2 o] Fol Ptk

1. 7]1%& = 2]

2. BAG ES Yot AR ol

3. 92 s A

# 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)

e

o]z of] A<

4.2. QgsLayerTreeGroup S~
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(o] Fo] Aol A A&
# remove the original node
root.removeChildNode (node_groupl)

oA o]l E ol e A7]= A2 & W By

# 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)

L 7|& 1807 o|BA 7= AAr I8 E:

o,

# 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)

rr

WY 02 WASES AG A 1F T doloE 24T 4 Atk

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)
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CHAPTER D

B8 dlo]of ALg317]

YE: PyQGIS &5 A8 ¢ 7% o] #lolA] ol A= ZE 27052 that &0l 7hA foF gyt

from ggis.core import (
QgsRasterlayer,
QgsProject,
QgsPointXyY,
QgsRaster,
QgsRasterShader,
QgsColorRampShader,
QgsSingleBandPseudoColorRenderer,
QgsSingleBandColorDataRenderer,
QgsSingleBandGrayRenderer,

)

from ggis.PyQt.QtGui import (
QColor,
)

5.1 Flo]o] ZA HH

d2E Folole shu Ee 1 o9 P MER o

Ju
k)
FY

o

2 ol

g e
A releh gtk WE SPE grSe) Yee mawhch A oulA @ §F A £ A, A, =4
W=z olzoln At Ayt B W gAHE DEOR A%HY WA (o, E1) Bt Basdel
845 (O E7] OL8%) 7190] S EAGH T, Ei AAE eojolo] AR ARsl0] HAE 5ol
Aol A E S Frae AR At
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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>
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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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CHAPTER O

8 elo]of AL-85}7]

IE: PyQGIS Z&& AH85HA] &= 7% o] Ho]x]of 9l

£& thg} 2ol A etof Ptk

from ggis.core import (
QgsApplication,
QgsDataSourceUri,
QgsCategorizedSymbolRenderer,
QgsClassificationRange,
QgsPointXY,
QgsProject,
QgsExpression,
QgsField,
QgsFields,
QgsFeature,
QgsFeatureRequest,
QgsFeatureRenderer,
QgsGeometry,
QgsGraduatedSymbolRenderer,
QgsMarkerSymbol,
QgsMessagelog,
QgsRectangle,
QgsRendererCategory,
QgsRendererRange,
QgsSymbol,
QgsVectorDataProvider,
QgsVectorlLayer,
QgsVectorFileWriter,
QgsWkbTypes,
QgsSpatiallIndex,
QgsVectorLayerUtils

from ggis.core.additions.edit import edit

(T =l Aol A%
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(o1 o] Aol A A&
from ggis.PyQt.QtGui import (
QColor,
)

0|

o
P
=
=)
i

o] ol W Hofofo] tis] & = e A& 7HA] Ads

o] Foll A &lok= tFZ H U2 0gsvectorLayer S HAES RS Fil a4

6.1 £/l divt A H AA3}H7]

Ogsvectoriayer 2U2 ARe] o] £iclds () WMAEE SESHA e dojolet ATE WES gt
HBE ANT 5 Uk

vlayer = QgsVectorLayer ("testdata/data/data.gpkg|layername=airports", "Airports layer
(_}", "Ogr")
for field in vlayer.fields():

print (field.name (), field.typeName ())

fid Integer6c4

id Integeré64
scalerank Integer64
featurecla String
type String

name String
abbrev String
location String
gps_code String
iata_code String
wikipedia String

natlscale Real

ot
o
I
Wl

displayField () @ mapTipTemplate () WAL maptips oA 2A0l= HEQ} HZS o o
AFdc

H g go]o]E 232 W QGIS & AAY B = 5l vE Display Name O 2 AESl=HMH HTML Map Tip
20 5 ol I o) WAL & B B o e A A Se

vlayer = QgsVectorLayer ("testdata/data/data.gpkg|layername=airports"”, "Airports layer
:_)", "Ogr")
print (vlayer.displayField())

[l’l ame

>

F: Display Name & TEoA BHAOZ HAS HS displayField() WAl displayExpres—

sion() WAEE AFgafob g
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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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Xpression S A7} 2 hok= 25 (syntax) ofl sl AHA5] EaL

8785 7w Ao s AAE glol 8 & A 2I5t7] Hs) A-8E

urge 2l

Sk 7} w) A o] 224 eo] el S hekgh vt

chaghe Be

Al
A

st At

rr
e
ral

# Only

# More

# Don't

# Fetch

—setFi

request.

request.

request.

request.

request.

return selected fields to increase the "speed" of the request

setSubsetOfAttributes ([0, 2])

user friendly version

setSubsetOfAttributes ([ 'name', 'id'], layer.fields())

return geometry objects to increase the "speed" of the request

setFlags (QgsFeatureRequest .NoGeometry)

only the feature with id 45
setFilterFid (45)

# The options may be chained
setFilterRect (areaOfInterest) .setFlags (QgsFeatureRequest .NoGeometry) .

lterFid (45) .setSubsetOfAttributes ([0,2])

6.4 4 g g o]o] £=As}7]

we] dloje] A2 gL Folo] Hlole o MYS AAFULE. 7Psd B A9 Qx| Ak A=
Ayt oE 71558 A Yoh=A] G ATHH capabilities () §58 AMSSIEA L
caps = layer.dataProvider () .capabilities()
# Check if a particular capability is supported:
if caps & QgsVectorDataProvider.DeleteFeatures:
print ('The layer supports DeleteFeatures')
[The layer supports DeleteFeatures
AEe £ Qle Alo|Hl 2 el Y AA| BE-S B3l AtHA QgsvectorDataProvider 9 aApI B4 EHAE
SELESAEY
dolojo] Alo|HUHEE g ER FHH A dAER S5 H th-2 A A capabilitiesString ()

HAES

caps_st

# Print:

# 'Add
# Delet

# Presimplify Geometries,

AbgatE U
ring = layer.dataProvider () .capabilitiesString()
Features, Delete Features, Change Attribute Values,

Add Attribu

e Attributes, Rename Attributes, Fast Access to Features at ID,

Presimplify Geometries with Validity Check,

tes,

# Transactions, Curved Geometries'

wel glojo] WYL 9 ohg WEE sk o\ PG ALGE,
dlojeldlo] s 55 of A wrelgUct A HoER WAt &
Ak T AR o7k A 2.

il QGIS ¢ollA (Z&IM=

AHE 57 9fs 71431/\2 FA = A A sjob & e

=924 E) AYst= 4

il =g o] A8
ke 5yt
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# If caching is enabled, a simple canvas refresh might not be sufficient
# to trigger a redraw and you must clear the cached image for the layer

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

else:
iface.mapCanvas () .refresh ()

6.4.1 T =7}5}7

QgsFeature & JIAHAE 2 7} A4

-%-]511L4 QgsVectorDataProvider‘addFeatures()
mlae] I 55& AEstgA L. of va I (True E+= False) 2 571 04 55 (do|g AHFA7}

}.
A5t 21 um,] 7 ID) o] 2= k2 A= wheker Ak,
oA 45 AAsteH, (AF #lo]o]] fields ( ”ﬂ*‘:oﬂ/ﬂ = 7 AUE) ogsFields S AAE
73@'6}% JJ]X} = z7|8A Y, X ofeBo| E7}s U =9 48 ALGSt= initAttributes ()
HATE &6k Hyh

)0:

.'.4

—|—‘ ~
m&
rIo

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 AA|5}7]

w72 @ 7 AelE R, At w4 2] ID 2S5 A gsia gy

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

6.4.3 T A $A517]

w7 o] £ WAAY bW £4L B ) WA 5 AxUT T AL WA AEAT 031 <
5450 e MAT e, WAL £ E L W

X
)
i
)

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 })

. =J7 HASH= ¢ QgsVectorLayerEditUtils S22~ H3F

. He} Fojo] 57l 39
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=R Aol S 9, EE-S B B 7P S8 (SR WL, A, ol 5 550 AEEL ABoH
QgsVectorLayerEditUtils SEAE AFRO= Hol 2 4% Q54

6.4.4 B w2 W] dojo] 574571

QGIS 3-8 213 ehol 4 W e MY T 1], W] 57 dolelo] et MY W e A2 oS o ® 54 g
Shi BFA|UEO = W AL AT (EL ) Sfo Fuich, oje|Ro] Bolg AAWE, RE WA AL A
AR = 451 7] Sk o 210101 9] U2 (in-memory) B3] W{To] 512 B, o] 758 T2 12
90 2 1 L85 9l th— 1A ool el AR AS A AF8al 2318 Helal BE] dlo]o] B| ErtE
HhH mmeolyct, wE glojo] Y-S 9t B GUI =752 AlTd o o] 342 AFE5HAA Q. ofgio]
AY/EHER] AFE AT o A SiFAL, A FHA (undo)/THA] A& (redo) 7152 A8 4= A SlF7]
o2yt 17 A2 AU, HiolE Al | Wi o] gl= A ARRY-E 5 A Aty

ol HiaES2 AlFAlA & & ' HAEET HSSHAT, AlgAto Aol @2 ogsvectorLayer S
Ao s SE&FH Y

o] lAEEo ] ZEst7] oAl dlolo7t fIEA] |y RE Aejofopgt ftyth. WY REE AJZshaH,
startEditing () HAEE AFESHHAIL. HAHS EUWZHW, commitChanges () EE rollBack ()

)
HAEE AMSSHIALL. A= HolH Aol ofejRo] §A S A5 A Aola, 32 WA AFS
A5 ol E $A51A] o2 AYYTh
2] dolfE W, isEditable () HAES AFESIAIA Q.

2 AFgOHE WS HolFl B A gy

from ggis.PyQt.QtCore import OQOMetaType

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

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

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

# set new geometry (QgsGeometry instance) for a feature

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

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

value ='My new name'

layer.changeAttributeValue (fid, fieldIndex, value)

# add new field

layer.addAttribute (QgsField ("mytext", QMetaType.Type.QString))
# remove a field

layer.deleteAttribute (fieldIndex)

A Fa/opA] Aa3o] Atz 2E5HA sheH, el At &5 A8 F4 ol ool 217 (wrapping)
AlACF gyt (28 FHa/ohA] Adele Aol flal WA s A AZE7IE vt -7, vlolE AleAt=

skl & Fsll 9 A 2dsHAl 2 Aduth)

Chee AR A4 715S o A AT 4 9l A) Kol Tt oA gy ck
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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 ()

beginEditCommand () WAEZ} WH“GAA" A% o WE Flolojo] +akA]l WA AIFEES
7128 AJYt} endEditCommand () WAES $E5HH FH oS *e]ﬁ Ha 280w HAA of2]Zo] GUI
ofl A A aY Fa/ohA] AT 4 A 2 31?3‘43}. El B =% AL %11]7} LAYt ¢, destroyEd-
itCommand () MAEZFE G oIS A ASHL sid FF o7 84 AEiQl s TS e HA A a2 WA

AU,

T3t E’r— dAlof A & 4= Q= HEet ol with edit (layer) AAES ARESNA AR 2 & ¢ ou|&
& 4= %)= (sementic) E%% 2 HPAE & 5 U

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

o] ZEE upAHo commitChanges () HMAEE AHs ST AYYth ofH g o7l TYsH= A4-¢, o] ==
REWHAAGE EWMAZ| = rol1Back () HAEE ST AYYT commitChanges () HAEZF AR =
B EAZE A S S (o] AT} 74 A& HHekol s 49) 0gskEditError of 7 HAYE AdYct,

6.4.5 WE F7t317] L AAs]

1= (&4) & 371t

gATw P,

PEE HOG el AES Aol Ytk BEES AAsted BE 9L B2w

5

from ggis.PyQt.QtCore import QMetaType

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 ("£3", QMetaType.Type.Int)])

layer.updateFields ()

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

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

(Th& ol Aol A%
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o178 Holzlel A Al%)
# 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]d ABAl A BEES F7} B A AT b dlololo] BEES Arjol = sof gtk WA Aol AEHOR
wred sl 2] 917] el et

[layer.updateFields()

2 with 7|8 B 012 ALE A WA AHF-S A AF5)]
with edit (layer): AUAEE AHESHH vEZ|Etof| commitChanges () HIAEE A2 S EA HH
A2 ARAE AdUet. of® o o7t sk A9, rollBack () HAEE SE6)A B W =
292 AT, B w2 9 2olo] £Hel] & BRI

6.5 27 Q194 AL g 5]

8 elojolo] dhol 4% A% ook 2 2 = E A9 $5S 740w PN 4
Sk cletibel u2t Aol e S etoe 5t 28 Atie] 191 A A S A T el
=, A

GIS 7} 1 Z31E 10 7HE

o
o
)
ro,
jiin)
[
N
=0,
v}
rﬂ
o

17258 Hasts Ayt
e 5 el el ehof salof & S A9 % v #olol7t 27

o
=
S Vi . B B AR A A A
o

+ OgsSpatialindex BHAE AGINA B2 AELE JHT e

[index = QgsSpatialIndex()

¢ U0 A8 2B UAL ggareat use 34 AAE oL U ol .
olEEol AAE A AT SR QL EEAFAL gorrectures ) MAEE DEFE U DL AR
A S et

[index.addFeature(feat)

« ofy® ¥ E2 27| ARESlA] lo]of o] mA S-S Hlel AR 23 o sy

[index = QgsSpatialIndex (layer.getFeatures())

o S QU7 gER YA N Y A E siE 5 sy

# 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))
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OgsSpatialIndexkKDBush Z#|A FIFJAEAL AT 4= QlFUTE o] JIFAE BF 0gsSpatiallndex
Zef 2 QY A v 5k RE:

.« ool Qe WA v A Pkt

« A Utk (H 2 24 Fo] Qe Ao of | WA F7be 4 gl Th)

. 94 wEUTh

« 27149l WA 2% glolE AR WA LAEEL A AT & gyt

. 62 S0l A4 EAERRH of@ W7 gho] ook RE mIIES WshLTA L} sl 14T 7]
7l AM e A Ag Tt

6.6 QgsVectorLayerUtils 2~

QgsVectorLayerUtils EH %Hi. 1 ] ]0101] ’q'o(’}/\ ]% Eyﬂ-&tkﬂ UH-?—%%?_}W}_E%%%}E 31% E]f
ol 5W creatercature () WAL W Hojojo] 271, dAolels] 7 WES BE 3 Az}
7| 23E FASkE 0gsFeature FHAE FHIE YT

vlayer = QgsVectorlayer ("testdata/data/data.gpkg|layername=airports", "Airports layer
:_,", "qu")
feat = QgsVectorlayerUtils.createFeature (vlayer)

getvValues () HlAEE BE = FAX Y S WEA A& 5 A syt

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 HE| o]o] /517

% 742 w02 ME dlojo] HlolHAS AT 4 gt
s QgsVectorFileWriter S#iA: fAaze] Wy otdS AT 4 = Hat SH2AYT A
HE go]oj& A= writeAsVectorFormatVvs () HAEE A SE&HAU, AL AARHAE
AASE TFL AFES sddFeature () HIAES S&3HU T o] Ed A% GDAL ©| A Yst=dlg THES

L% (GeoPackage, 0] =1}, GeoJSON, KML % 7]€}t 5-5) A L4gt.

* OgsVectorLayer Sef2: Hlo]gof AAsta HLot7] 915 glo]E] &2 9] 214 7 2 (URL) = 5|4 ot=
tlol8 AFAE AR o] FHAE /‘}3“}“‘ w2 2] 719k )JA] glo]o] (memory) & A4d5tL
GDAL 9 € glo]EAl (ogr), Hlo|E]H] V\(postqres spatialite,mysql, mssql), 181l 7|6t 55
(wfs, gpx,delimitedtext, ) of A% 4 dFHT
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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/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

PyQGIS 3.40 developer cookbook

field=name:type(length,precision)

dlojolo] 4.2 AT L) &40] WA WarAolo], AdH 02 49 (Y4, B 2Y A4, B AEY),
4ol % Ay E% AR 4 A5 o2 Ao HEE Ao ke sy
oheL o] RE $ASE Hgets URI 9 oA YTt
["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 OMetaType

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

# add a feature

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

pr.addFeatures ([fet])

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

ohA] ko 2, BLE 2¢jo] g Aol giA) Sl Alct,

# show some stats

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

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

e = vl.extent ()

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

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

fields: 3

features: 1

extent: 10.0 10.0 10.0 10.0

F: 1 ['Johnny', 2, 0.3] <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/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

50 Chapter 6. H¥| #o]o] A1-8-5}7]
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https://qgis.org/pyqgis/3.40/core/QgsGraduatedSymbolRenderer.html#qgis.core.QgsGraduatedSymbolRenderer.sourceColorRamp
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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()))

e Fojojo] 2 (HE) 51


https://qgis.org/pyqgis/3.40/core/QgsSymbol.html#qgis.core.QgsSymbol
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/QgsSymbolLayer.html#qgis.core.QgsSymbolLayer
https://qgis.org/pyqgis/3.40/core/QgsSymbol.html#qgis.core.QgsSymbol.type
https://qgis.org/pyqgis/3.40/core/QgsSymbol.html#qgis.core.QgsSymbol.dump

wmoa W =

R - NV R S VOO SR

L S

PyQGIS 3.40 developer cookbook

[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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(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}
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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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(o1 Ho| Aol A Al
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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6.85 AH87 3ol WelY P A

A AL Yshe o olPA P HeEA 3t
4 FEL Hol 588
SEEREREED L SeRt
TR FE oA 482 A4S

2hjate] o A e

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
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(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=

ok

.

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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CHAPTER /

YE: PyQGIS &5 A8 ¢ 7% o] #lolA] ol A= ZE 27052 that &0l 7hA foF gyt

from ggis.core import (
QgsGeometry,
QgsGeometryCollection,
QgsPoint,
QgsPointXY,
QgsWkbTypes,
QgsProject,
QgsFeatureRequest,
QgsVectorlLayer,
QgsDistanceArea,
QgsUnitTypes,
QgsCoordinateTransform,
QOgsCoordinateReferenceSystem
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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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PyQGIS & =F= 5] AT e 2 0 Alw

. 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.
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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'

o] i B8R ofd ] B E delFE= isMultipart () =90 4% 55Ut
REWE G4 H2 T FHE FE517] Yot A (accessor) FFE0] AsULE 22 oA HEAE

o B AgakEA] HolF-t oAl g ue:

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)>]]

;. (xy) FE2E AA BEZ (tuple) ©] ot ogspoint FHA AAR, x () v () HAES AFRSHA 1
o

0% 2 £y o] A9 vt A gl EA}YTE: asMultiPoint (),asMultiPolyline (), 1811
asMultiPolygon () HAEEYYTh
53 fYIH ATl EHY BE RRES A AT 5 gyt oE S
geom = QgsGeometry.fromWkt ( '"MultiPoint( O O, 1 1, 2 2)' )
for part in geom.parts():
print (part.asWkt ())
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[1l] .asWkt ())

[Point (11 12)
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QgsGeometry.parts () H|
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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
https://qgis.org/pyqgis/3.40/core/QgsGeometry.html#qgis.core.QgsGeometry.parts
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geom = QgsGeometry.fromWkt ( '"MultiPoint( O 0, 1 1, 2 2)' )
for part in geom.parts() :
part.transform(QgsCoordinateTransform(
QgsCoordinateReferenceSystem ("EPSG:4326"),
QgsCoordinateReferenceSystem ("EPSG:3111"),
QgsProject.instance())

print (geom.asWkt ())

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

7.3 = =o] 9 A4t

QGIS &= =8 &9 (predicate) 22 g £F A4 (contains (), intersects (), *-+) ZF Hg AL (com-
bine (),difference (), ) ol GEOS =fo] B8] & A&t GEOS #o|Ed = (E829] %) HA

..)
(B2 D F19] A9) Dol e £ 9] 715k HA & AR 4 olEUh
274t glojolef] Qe M HEL vHE ZFA 1] HE9] LS vl o 2 T d A4S Sacts A2 Brtg.
o} FEE o] QGIS ZRAE oA countries lolofo] = 7 Arje] MAT B Akt A AT
Ak,

O3 I E&= layer 7FEE 04 8<% ogsvectorLayer 82 AA=F 7P Yot

# 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 =9 WA ZE ALeA S ST sHA|RE 11 gEE0] ol stths AR B moll oAt Al £
OgsGeometry SEHAONA U2 area () ¥ length () HIAEE AHESIA AT EE A4S of 3AE
Aitoll B2 ¢retr] thEdyeh & o ZFEet A 9 A ALRS ot Aok, A 718 ALS S 4
Q= QgsDhistanceArea EEH/\E A+gSHA "ok

S FEE layer 7F &2 g A 392 ogsvectorLayer A A2 7HE Y o}
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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/QgsVectorLayer.html#qgis.core.QgsVectorLayer
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https://qgis.org/pyqgis/3.40/core/QgsVectorLayer.html#qgis.core.QgsVectorLayer
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= 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

ofu™, ZJIE 2 7f Aol o] ARl E FA Ae = S AU

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

# Let's create two points.

# Santa claus 1is 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))

QIS o ZeHof gl Ael=E) S5l
RSl Were 4 gl ik oG 22

=
=
22 A

= AAE FobE o= glom, o] A2 EES AR SIA HE HlolHE
= I 7bed 2 4S50 ZEE BofF U
RIS I i i B e g S = R A =

* QgsDistanceArea &
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CHAPTER 8

YE: PyQGIS &5 A8 ¢ 7% o] #lolA] ol A= ZE 27052 that &0l 7hA foF gyt

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

8.1 1A

QgsCoordinateReferencesSystem A7} FRAE Yaddurt. o] A9 AARAE 2 712 A=

o oR 44T 4 stk

o ZEA D 2 2EA A5}

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

[True

QGIS = £h& A4g 7H A2 ThE 3 48215 S A etk

— EPSG:<code> —EPSG 7|#o] 3D YUt createFromOgeims () HAER A2 gyt

— POSTGIS:<srid>—PostGIS Hlo]ElH|o] A A] #o]=1ID YT} createFromSrid () HAER

A2yt

— INTERNAL:<srsid> —QGIS H|o|EH|o|AoA #o]l= ID 4UTh  createFromSrsId()

At 2 Ay
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— PROJ:<proj> —createFromProj () HAER At
— WKT:<wkt> —createFromwkt () HIAEZ 2]t
o5 21743k @b 78, WKT(well-known text) g 2|2t 7Hg gyt
« WKT 2 23 A| 245}

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())

o BAGR] o HAFAZS PAT hS create* FFE 7FeH SHHE AFESIA 27 AAFUH. the
AL EQAE 27] DA ©] Proj EAES ]__g_qur/]_

m

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

(rrue ]

AEAE HFAOR AHPEA o] 52 (o] dlolHHlol2 B4 Selshs o] FHITk 1svalia() WAL

rr
=)

Z7H &% A 2 H (spatial reference system) -2 % 7] A4 517] 95 QGIS 7} srs . db Y- dlo] Bl H o] Ao A] grahe
= Aok fiths AME S 71t AI L. & oelio] =1 &8 e 1WS A B 0gsapplica-
tion.setPrefixPath () WAER F2E HstA HAs| ok OLWE} 87 & 7% o] ﬂ o|HHo| AE
2] "2 AdYt. 04?450] QGIS o F&o| A ol APstAY Be E2 1S Wdste Sl
ATASU oln] BE Aol A w0 17 iy Th

TR E A2E o) BS):

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())

e

QGIS CRS ID: 3452

PostGIS SRID: 4326

Description: WGS 84

Projection Acronym: longlat

Ellipsoid Acronym: EPSG:7030

Proj String: +proj=longlat +datum=WGS84 +no_defs

(T =l Aol A%
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https://qgis.org/pyqgis/3.40/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.createFromProj
https://qgis.org/pyqgis/3.40/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.createFromWkt
https://qgis.org/pyqgis/3.40/core/QgsCoordinateReferenceSystem.html#qgis.core.QgsCoordinateReferenceSystem.isValid
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
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(°1" o] Z] ol A A<

Is geographic: True
Map units: 6

8.2 &3A W

OgsCoordinateTransform SHLE AFRNA A2 TFE F7H X A AHE
ZHAE 7HE A AR R AA O HBAE =
OgsCoordinateTransform AAEAE ZFAst= ZAJY 1 )
Hehs Aty o] b= 7|24 o = ek ek ohA|Rt, Ao Mt & 4 Qls

o

M)

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)

EE

Transformed point: <QgsPointXY: POINT (832713.79873844375833869 553423.

—98688333143945783) >
Transformed back: <QgsPointXY: POINT (18 4.99999999999999911) >
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CHAPTER 9

YE: PyQGIS &< AESHA b= 7-F ol oAl e = 27455 th=3 &0l 7HA eof eyt

from ggis.PyQt.QtGui import (
QColor,
)

from gqgis.PyQt.QtCore import Qt, QRectF
from ggis.PyQt.QtWidgets import QOMenu

from ggis.core import (
QgsVectorlayer,
QgsPoint,
QgsPointXyY,
QgsProject,
QgsGeometry,
QgsMapRendererJob,
QgsWkbTypes,

)

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

W 727k Sk W dolol 5 R T W HolF Wk dlo|olEt A Al & 4 oA 8177
w2l 9 202 91 ofuft: QGIS oA 7P FaT FAL At W AMAL A BA WL w2
go|s]t Qo] NS HoFULE I Ale W B S AgAA o2 U o)% (pan), FT/F4

o
i %
(zoom), o]0} 18, %4, W] WY, 127 7|k AJES % =7 50| Ygich ohE Tef T B2 TREA Y,
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w7 Shie B BAsHlo] g Arloln] ol e 8T 4 9 02 FPER e 4 9yt

W A AL qgis.gui BE] = 0gsMapCanvas E'.EH/\ ?@%HE}. o] +E-2 Qt 1T A F T dYIE
Moz YU of TAYSIIE AA 02 A8 0] oM G5E WAk HYF AUS T 5 9E
B (surface) I H (view) & Al &Yt of g Ho] 12 Al (scene) H, &Eolgt= /dS S5 olald &

Quofl l2olet 71e AT 18 982 A, el ol9] 0] 7% 5 Hol A /] Hae,

WS ol FAZIAY F/E54T (B 2SS SUeh= 7|6 ok A4S HD) winpoh, @4 He) <kl 2=
WS thA] AP} glojolE (QgsMapRendererJob ZHAE AFESIA) o2 2 AT F oA, ZHE A0
o] o]z & Hol= AYYT. QgsMapCanvas FAE ACFH W R2IHE Aot w7 IS
SHo ol G% o], o e W AN A FHE o] 9SS dsUc
AFH @ A2 GRolekn stul (27, e B S5o Aoll) TRE (rubber band) T A 0}
SSol Gt oldl AN~ FREL N W = PES AT MIA Mowe 2] 946 AEUL. e
Svl 4 Bl 44T O Y £ 229 B S HolFl 1EE ANA RS AP, RE
W A A FE-2 7] QGraphicsItem Ao B B2 7|52 F7I6H= 0gsMapCanvasItem 2824 2] 619
ER AT
aorstul W A ol 9 A ke 3 71 Aoz ool

A HoiFE o] 24,

o W HHA FE— Ao BHY 5 Gl SR dEEAY T

R O Ao A RS ok o] 2y e
9.1 9 HHA YA 7]7]
W AHAE O E BE Qu AT npztrz|o]7] wfZel|, o]& AMgshe WHE sty Hol= WRAH
e
canvas = QgsMapCanvas ()
canvas.show ()
o] F-= W HHAE 7H 5HY (standalone) &= ATt 7]E Ao} Aol 1 HH A A2 ‘HXJ/\]%]
T 5T +ui HJ'O]J)er AAZE AHE S o, A el gwidget ‘%“HX]O}E"HE%’\E’\Z&/\V]Q/\]
QOgsMapCanvas & |~ 0502 181 ggis.gui & 3lH ”Jr‘)]EH;"]O]'“/qQ pyuics T2 E7} 0]%
A AGUeh. HHAE WHAAZ 4= Q= v el Bl oh e e 9 A0} 715} ARAES
(1) 3 . sl of¢) g o 2 A) et 7EE A A ~§ﬂﬂwwoa”“&— que
W AL 18 H 02 G el n NS AA aialising § A5 Qe WAS steraoz

A st vl e A

2 918 9105 AAES Akt w:

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

(of2t2ol 35 4 OTE

Aol= ocolor SIAHE

913} etz = el
£ Jhed i)

£ PyQt.QtCore BEOA U A0 ot .white &= AP

olA WY elofol H AE FIHE WAyt ©A FHlolof shtE

Aol A WA LA 2748 AAYT). 1 The

WA 5% 483 Al o] 2 fojo] mEe AHe AU

vlayer QgsVectorLayer ("testdata/data/data.gpkg|layername=airports",
;}"’ "Ogr")

if not vlayer.isValid():
print ("Layer failed to load!")

"Airports layer

(&= HolA ol 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
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(o] Fo] Aol A A&
# add layer to the registry
QgsProject.instance () .addMapLayer (vlayer)

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

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

o] ol E-S AYahe, A-A} Bele dofolst el 2o B AU ek,

A Q= W Fddo] 71 HlolgE HoldH W HHA FES AMESHEAI L. (Cwriting-custom- -map-
canvas-items’_ ] A sk AFgAF Aol M A g A 3 25k, A82} Wol2 95t 985t
M~ = Fef 22 7L Qg th: Zejeel B 2 ubberBandaﬂ]/\@rio]EE
12]7] 91%t ogsvertexMarker S AJUH. F 2 |5l A 2Fdstr] dizofl, 2

oFAIZIAY g4 wl FHIE A= o5/

Z72HlS Hol#H:

]

B Pﬂ

ry ML

o =
d
i
= N,
4
=
| @]

—ﬁﬁ ;9

BN |~
oxl
st
<
o

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

LS HolHH:

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

Ee) 29 BYESo| YT BFo| ol FS J|odetN L. A o] B Hoio] HY WSS I
Sl 32 BEQIUTh A A el ol AAolel, 1ok (& SR T g Sk gb) velse T
o7 o] ol shgic

DRES AR T 5 dEU 3 A4 L A UHlE WA S deun

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

A2 G2 WAL A (scene) of MG Eo] AUk, AL FRE ANHOE Ho1ef@ (12T B
Solol nias0 9 shon () T S5 AGSAA L. ol FEE Slel Aol A eh 4

A7 o} Fict:

[canvas.scene().removeItem(r)

(C++ o A% FEG IF AAE 5 QAT wolhe] B del r WOl FRT A B AR AR
W27} 25512 9071 ool A rof S1& A ek

ZRIEL IREZ ARESIA IE 4 AN o] 7‘*0401]1_ OgsvVertexMarker A7} o Aot

(0gsRubberBand FHAE Wot A7 919 AAZEL 18 WU

B4 v Thet o] ALg T & gt
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https://qgis.org/pyqgis/3.40/gui/QgsRubberBand.html#qgis.gui.QgsRubberBand
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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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}
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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,
QgsLayoutItemLegend,
QgsLayoutItemMap,
QgsLayoutItemPolygon,
QgsLayoutItemScaleBar,
QgsLayoutExporter,
QgsLayoutItem,
QgsLayoutPoint,
QgsLayoutSize,
QgsUnitTypes,
QgsProject,
QgsFillSymbol,
QgsAbstractValidityCheck,
check,

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

from ggis.PyQt.QtCore import (
QPointF,

(T =l Aol A%
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QRectF,
QSize,

o2 dolHE Ho= Ay sor 3} 7§—°r ditzor & 7hx] HZRol Y 0gsMapRendererJob

SHLE ARSHA AT Fohe e W e W 0gsLayout SR FASA F Hf vlA| 244

A shE el o,
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UEE=E

de &g A& A olot= 0gsMapsettings AAE YA oS sl AP S 2 0gsMapRendererJob SHAE
2geiA A" S 3T 32 AFE on| A& A sk dl 294

e T oA YUk

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

vlayer = iface.activeLlayer ()

settings = QgsMapSettings ()

settings.setlLayers ([vlayer])
settings.setBackgroundColor (QColor (255, 255, 255))
settings.setOutputSize (QSize (800, 600))
settings.setExtent (vliayer.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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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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project = QgsProject.instance ()

layout = QgsPrintLayout (project)
layout.initializeDefaults()
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initializeDefaults () WAEE &R FuAE 20-E IS 4 AX] 0431 o] Z3of Ho|AE

23 Z7belloF & AU
ol I=E=GUl 9 7W§}H11 A="AA
]E% HA A}&_ ZA 7| A FTAME Z
2 A E 9} 5H7 1;%}741,} BHolsly

HJ
)
filo
0%
o
Olt
o,
)
=
Hu
i)
|m
_>,“1_4
é’
il
)
Zi
ol
i)
ﬁ

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)

« He

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

o == 7
-
1 |polygon = QPolygonF ()
2> |polygon.append (QPointF (0.0, 0.0))
3 |polygon.append (QPointF (100.0, 0.0))

200.0, 100.0))
100.0, 200.0))

4 |polygon.append (QPointF

(
(
(
5 |polygon.append (QPointF (

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,
QgsVectorlayer,
QgsPointXyY,
QgsGeometry,
QgsProject,
QgsExpressionContextUtils

QGIS £ SQL A€ EFA 9] np4la dFE A4 °“4'3} SQL =¥ 7k 22 FEths AU (True

I = False & H2FstE=) B 9] (boolean predicate) T+ (A2 gh-2 3}9}#}— St 718 StU=E EdAlS
B 5 et A8 4 9l 840 4] B8 1 Arie 4187} 212 Aol S vector_expressions &
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« T (1 o+ 1) * 3AYH A4 A &HE AU

« G S g npoly A 12,45

"?ﬁ}ék?:sqrt,sin,cos,tan,asin,acos,atan

']ﬂi_@F?:to_int,to_real,to_string,to_date

o =& g sarea, $length

o & A7 ¥ sx, Sy, Sgeometry, num_geometries, centroid
et 2e Lol 5L A ATk

o HlI: = 1= > >= < <=

« W WA LIRE (% &F _ AR, ~ (A9 BEA)

« NULL %t #%: IS NULL, IS NOT NULL
=0]9] o:

e 1 + 2 =3

* sin(angle) > 0

e 'Hello' LIKE 'He%'

e (x > 10 AND y > 10) OR z = 0
27Zet 3@ A9 o

+2 ~ 10

* 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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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())
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from ggis.core import (
QgsProject,
QgsSettings,
QgsVectorLayer

-

o]
|
Qt % QGIS API H-2ofl o]d W52 st 7hA & & AFUH. 2 dapof tisf, s Hapofl HZshe H
A gsfof gutt—oE 59 ool 71 A sk AFoll tish favourite_color” E= H| 527t 2Ju]&

b 712 A = 4
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J o
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& expet 22 AA & A4S AU AE S0 set-

a2 ol S o8 ARESheEA] HoF+= AlA Yt

def store():

1

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 ()

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

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

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

print (myint)

print (myreal)

print (nonexistent)

elue ) TIAE S RSPt 41902, 298 43 ol 8ol ol o120 432 3kl 9 3+
srebshe 7 2ake A4 g

ggis_global_settings.ini TFY-S 53 AA &F AAHFY 71242 A &
H AT of thal] &3 A thA deploying_organization & 35 A] Q..
q

97— 12 2| = of upef g 7] o]

0,
rr

ERAE 53 2AE sjA7 A5 et TRAHE »F 47 o
AR W e v A B A 384 5S 5 5 v ofw ZRAE AL olek v AT
WGS84 7} 01 Sl W o BRAEdAL Let WA UTM £ REATL ol galt 297t gl
tHo]JL

oS TRAE £5 479 A8 6 A YUt

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

MW W W

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)

AHEE & 4= =0l B2 (Ha, 24E, 55 vlolH fFol ol writeEntry () tE

AL T o1l 918 MAES] B 717 245 2 dlole] 9ol theah mlAES Heaor
sk

B ol0] 3 43R A= U Solo] Sl 57 A BUD GG o] 57
714 dlo] g At AAE 2] ¢7] wZof|, Al

7% ol % QAtAL 145 25 e AU Aolo] R A mEAT e
Ziﬂﬂﬂ UHTOﬂ o2& ] Eiiz-_x—ﬂ—‘z—% oAl A9 glofo] ¥l Ak Tdi= oA e AYYh
tomProperty () HAEE AFE|A ]S DA & AMSIAL, setCustomProperty
/\].Q_OHH H;Gol-/\ 011\141;].
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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

YE: PyQGIS &< AESHA b= 7-¢ ol Hol Aol e =2

£ 27158 thet gl st gtok gtk

from ggis.core import (
QgsMessagelog,
QgsGeometry,

)

from ggis.gui import (
QgsMessageBar,
)

from ggis.PyQt.QtWidgets import (
QSizePolicy,
QPushButton,
QDbialog,
QGridLayout,
QODialogButtonBox,

o] ol A AF&AF E H o] 20l A A& FAISH7] Ish AREARNA F RS Aok Hl AREsiofF ste HH

A g g4 tish A¥ gyt
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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%

94 Chapter 13. AM&3tol|A] AR Ad5}7]
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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
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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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Os dsoA ol Az e 21 49 59 dAE & & syt

AR molil print MUES ASat WEAACY S5 gt BE TEE e 2 5 UET
1Y ES FHH o= LA Iyt oo RE T = 7hedolA ) A4 o, AH
Zrg7, A& ]°]°1 23 FF AR 41 E & EdUTh old Ae A ol 211 74“5 nE EE
A E P A E (QgsLogger T QgsMessageLog)

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)

OgsMessagelog.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!

1 log_message_panel |4 QgsMessageLog EH|A0] AEE2 & 4 5T

13.3.2 mfo|H Y 20 &Y L\

import logging

formatter = '% (asctime)s - % (name)s — % (levelname)s — % (message)s
logfilename=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 M 457} .1 2191 9] 7] 2 432 §34 9T ch. 9] SEO| A 3k 0|5, 212 47 L A4S
AolPeh. 3 o] S 21 AL AT AN S FeiFl, 20 AY FEL BT SF S HO5H, 4L

2 A A E BT A elg

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

ofejfo] ofelie] ATYES AT it 21 HAL 497 vk 49, et 2
RIS

e

il

2145

rlo

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

= FAoA ool =1 A 75 AREShs Wl Tt At AmES ok 4 AFUh
* https://docs.python.org/ko/3/library/logging.html
* https://docs.python.org/ko/3/howto/logging.html
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¢ https://docs.python.org/ko/3/howto/logging-cookbook.html

A Tt o2& AAGA o] 21E AASHA] ethd 211
e~ E7} H S5 ek A4S 7] ofahAl e,

Zrjo] A& £5 5 97 gojxgl=

13.3. 271 243}
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rO
o|\
o,
|l
i)
|~
|m
)

|
1

A0
)

E: PyQGIS ARESHA] o= -7 ol ol Aol A=

£& thg} 2ol A etof Ptk

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

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

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

from ggis.PyQt.QtNetwork import QOSslCertificate
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14.1 A7)

AFE2F 2|3 A Q] authentication_overview oA Q15 QQILIAEZ A O] AMEA}F Hx AFES ¢lof

==
oleryit.
o] ol M Makat Yol A o] A% A2TE 71 T Tg8 5 Qe FES AE Ayt
ol | 57 2] 420] Yok ™ Q15 FR7} B vjoic}, of
A2 wjuiet, dlol 8 Al F A= QGIS 2 H A 15 Al 2H
=21 19) AR} AL O] T E o Q1E QI A E A E £417]

gtoj B 2o EAg Y-

* QgsAuthConfigEditor

lt\
e

il

* QgsAuthConfigSelect
* QgsAuthSettingsWidget

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

AL A% lmetaEelx) A A EYH Bt ACEEAE o], shol el Ak i wAEE Thed) 9
shol ATErE AEF S Garict

14.2 g°] sj4d

o oAl 7V A5 ot AASL B A At

nhaE WA
QGIS ¢1% dlolg o] Ao Ao} 9l Q& AH (credential) o HLeA BE3HE 4= A siF=
H] U G QY
Q1% ol Ho] &
Master Password 7F & 3t=]o] Q)
A} oL/ AR T, el 915
ol Agslo] gleryet
%1% DB
Authentication Database

SQLite Hle]EH|o]A ggis—auth.db YYt}. o] glo]g|o] A0

1
Q1 AAZF-A18} 7], Q154 713 (Certificate Authorities) Z-=Authentication Configuration

Q1% 317347 (Authentication Configuration)
Authentication Method ©l wre} Gef2]= Q1 HlolH HFPUth. A& &9 712 5 THS A8
o]/ T S AT T}

Q135 8747 (Authentication Config)
Authentication Configuration

9%
AF= 7] A5l 2ol= B4 WHldUe. ZF e JF s ¥ dH AgHE L IREES
Z1R 3L QT 7L - QGIS Q1% QI metAE A 27] A4 A FAoR B2 el B4 doldel
TaR
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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]

rir
i
u
=

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

# 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% BPAAS Faoks AYUL. ROl o] AuR ShiE AT A3 AN YPoR WS A2
ahsh o, {XPHCﬂ o] “Authentlcan()n Config & AM&st= A9 HhH L o= A2 7 24502 TE|ste &
W 5= 74%1‘4@. WMS E+= WFS A H O]ZO] B2t AH| A E= HlolEH|o] Ao A= Zlo] A

B344E AHgshe 7 £ A Y

Fi: EE QGIS HlolE AlFgA7E 915 <l
QgsAuthMethod 7|A S04 Ty H 7}
tIdentity () HAEE b Al eAES X

metiee el SEuol Gt Utk AL JlodsHIAL
9Z WL AR OE ATAEL AP o S0 cer

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

ol A9 A==

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

o EE9, authcfg = 'fm1s770"' wAIE 2 A HE = VP% %15 A E ARSI A] WMS Al B| 2o 32513 =
A S ZE 27 A Y glo]H A2 URL of authefg & AHE5H7|9 sHd Hyth:

authCfg = 'fmls770"'

quri = QgsDataSourceUri ()

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

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

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

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

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

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

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

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

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

9ro] S AIoIA, wms AEA7E HTTP A2-S A4517] Aol autherg URI ThetolElS 912 HHE ALEo) A
SN2 AU,

A AL authefg BHL Ogshuthuanager Se20] BACH & AU o] 3 shd v 94
S 4 AS We 5 9] EYYT

OgsDataSourceURI FAE AFESIA 2H9H URI EA4E2 HE -3 WA 02 Hlojg 248 At 4
# QY.

authCfg = 'fmls770"'

quri = QgsDataSourceUri ("my WMS uri here")

quri.setParam("authcfg", authCfg)

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

Fal: False TEH|E7FURI of] £A5H= authefg ID 9 URI 44 S-S W 2] oh= o] 583 92

7} Blolg AZAES2] PKI A

QGIS H|~ E g Q= test_authmanager_pki_ows B+= test_authmanager_pki_postgres o4 7|Et dJA1E

O elort 4 Bt

14.4 Z2]71900] 1% AmAAELAE AR ES 25}

A 32 &2 7181 7F2Hl th4=7HTTP 922 B 5h7] 918l 0gsNetworkAccessManager SefA 2 3 5
15 A E A0t FookH= thAl httplib2 Ei= TFHE oW YIEY T 2H¢] gfo] B 2]E AHEotal Q5T
ol T %O] St 517] 915l NetworkAccessManager 2h= Tto| E-2-u] ohrt A B Q5T o] 7]

oM 1 TEE Fot 4 At

o] Eou] e A2 T} FE 22 HAY LT % U Th

http = NetworkAccessManager (authid="my_ authCfg", exception_class=My_
—FailedRequestError)
try:
response, content = http.request( "my_rest_url" )
except My_FailedRequestError, e:
# Handle exception
pass
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14.5 2915 GUI

o] oA AR A A H o]0 Q1T JITFAEHAE F

AHg T

1451 JAF ABE A= 4~ Q1= GUI

O

Authentication DB ©l| A8 Ao X Authentication Configuration sF & A BsJoF oF= ¢ 0gsAuthConfigs—
elect GUI 2| 204 AT 4= 9J& T

Authentication JR&lgiilsFTETe 5
[alice E Add

Method PKI PKCS#12 authentication

id Ow4188q Edit Remove

T lmmmen et asnenmes IR cnmncband (e anmabkilidias

ok TE Z7pef A of o] AHgata Hy

# 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" )

29 A= QGIS &2 = oA IS APYth. GUI 2-3#He] F WA oeu|H= glolE Ay
defFUh o] metn| = 2GRt Al FAFe}y 8= = Authentication Method &= A 25t7] 916 24 o
14.5.2 913 HY7] GUI

OgsAuthEditorWidgets SL7F AT FHE, 7|1¢E Belsta AF fEelEEe] HIste b AHHE
gt Gul £ TPy

ohe ALE Z7fef Ao gro] AHgst HUth

# 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 ()

e HAE oA Fod dAIE HotE & syt
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@0 @ % Authentication Editors
Configurations
1D Name & URI Type i
1 Ow4189q | alice | | PKI-PKCS#12
=
3 Management
“4, Installed Plugins “& Manage Certificates o Utilites
Note: Editing writes directly fo authentication database
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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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cHAPTER 15

g2 - Aol AL 2 5]

YE: PyQGIS &5 A8 ¢ 7% o] #lolA] ol A= ZE 27052 that &0l 7hA foF gyt

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

A5 = 1= A T2 AT} ZZF Hre st AFR R} OlEHo] AS
A &= lFHTh QGIS oA = A= 22 Bl AT (task) B /\}*‘lOH/ﬂ 24T 5 AU
2 Eat=] (QgsTask o) oA =32 Z=E S FAHolHo|H, AT #H2]A} (QgsTaskManager
ZHL) = Haao] 4 °§f—3_ 11101;}“ o] AUt} o] FHHAELS /“li A, AE B 9 vj7 T2 A A9
Aol el ] S12 oA UZ2 AT QGIS o410 B3 12 Al 92 TSt AAF UG, AT at9]
HA22 g oA LB S Q&

AUrA S & (ogsApplication.taskManager () HAER TET $ Q&) A &£ 23 AHAE

AFEELITE. ThAl ol o421 gel Ao} of e 2.o] B Aiet Alofats Ao] o S Ik E4IIh
2 7b] 0 2 QGlS F|A T8 AT 4 gk

¢ Ogetack FUNAS AHAA AHEAS] BlALE AL
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-

class SpecialisedTask (QgsTask) :
pass

o2 E gaas AT

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

# ... do something useful with the results

1

2

3

4

5 |def workdone() :
6

7 pass

8

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

oH

7 AHel gmelFo Ry Baag AT

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)

olf v jAaE (A ol Adatglol) F A Eofl Aot Ql+=, ol E W QgsVectorLayer, QgsPro-
ject o @%OW‘% = A SR ’%”33}74‘% 7)& HZ“J% AR A4S ot Ur a2 GUI 7]‘3 Z#%* =
P 5h= QObject & QEHE AFgS A= oF Hyth Qt YAl Zr g
ﬂ1i3°ﬂ #ol= HolH & HAAE AIAsH7] Ao HEEA] FALso
A&t A Eshs A9 =0l T Ayt
ISt context &} feedback EFAE0] Aok o]5E AMRSI:= HAIWEL ol Q= g
srolsA Al @, B~ 9k A] QgsTaskManager 7} Bl 2~ 3.7} S| 2F= U context @} feedback °ll F-51A] F-5}
7% QGIS 7H gT+d A Ay .

mln

o

rr

F: QgsProcessingContext EHAE TESH AF setProject () HAEE SESH= Zo| &5
SR1G]LIE], o]gA ot AT BE HATS] B9 st m Al A 48 e A es A8 &
UsHTH 9 ol A F3E elo]o] & Aot A 55 &gy

0gsTask Ze2A9] addsubTask () & AHEOHH AT S Ato] 9] o&A-S At &=
.S 2= 0 7 AASH 71Ut} 9

A=
AAsks -5, BlAa Bt o] o EA 52 A= I APYTE oELES 7T
el EA7171 919) S EHEE WU AT A ok EOE AL A I HAIE Fol
3%, &S HiAAR FAaE AYUT o8 oEAGE 1A AJH (deadlock) E YAAAIE 4 171 w2l
ZA50F ghch.
AT AHREE 4 Qe Folojof oJESt= -9, 0gsTask EA9] setDependentLayers() Flgas=
LB ol A 5 gk i) ShEahe dolol & ALEE 4 S A% 227t A4 ALY,
BlATE sty UH B AT BE|AES] addTask () 45 AREOIA AdS oo 4= U et
A0S Fo101E ASH 2 B AT G 2DE £Rel HEl, hATE A F Ve o aaE
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AAG AU BAT0] R B AT 94 29lo] FFS W), adaTask () WAL o] $4
18 o,

OgsTask ¥ QgsTaskManager B0 A28} ot4-E Fofl AT o Al E RUEHP S & A5

15.2 oA

15.2.1 QgsTask 22 & 517]

o2 Ao A= RandomIntegerSumTask 7} OgsTask SAE SFAIZIL 2T A7 E3F 0 oA
500 Atole] A<= 100 7H‘§ %?ﬂo}ﬂ] AT AJUct. oluf SES 27t 42 4 AL, HAIE FUsiY
el A YLE F 7k 43 9] J—i‘—*éa Ho]F= (oF¢] lA23E 714]) RandomIntegerSumTask <
AARAE 2 7 YAa|A e AT Tzl F7Fg o

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
mrmn

QgsMessagelog.logMessage ('Started task "/{/}"'.format (
self.description()),
MESSAGE_CATEGORY, Qgis.Info)
walt_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
self.iterations += 1
# check isCanceled() to handle cancellation
if self.isCanceled():

return False

(Th= =l Aol A%
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(o1 ol 2o A Al
# 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):
mrrmn
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 is the return value from self.run.
mirrn
if result:
QgsMessageLog.logMessage (

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

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

n

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 " {r e}" was canceled'.format (
name=self.description()),
MESSAGE_CATEGORY, Qgis.Info)
super () .cancel ()

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

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

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

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

(= HolA ol Al
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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 g2 HY b2 A3

425 (o] Ao A doSomething OREH) BAZE AT o] 940 2 A nketn] 67} §4-2
O3 Qgerack ZHAE B AQUL on_finished = AL 9 A 55F A4S AFGE 2o
o[o] gl shefulegduiet. o] A9 doSomething B4t F7HA41 ool Gl TetulE] wait_time
2 743 gl e,

~

import random
from time import sleep

MESSAGE_CATEGORY = 'TaskFromFunction'

def doSomething(task, wait_time):
Raises an exception to abort the task.
Returns a result if success.
The result will be passed, together with the exception (None in
the case of success), to the on_finished method.
If there is an exception, there will be no result.
QgsMessageLog.logMessage ('Started task {}'.format (task.description()),
MESSAGE_CATEGORY, Qgis.Info)
wait_time = wait_time / 100
total = 0
iterations = 0

(Th& ol Aol A%

15.2. <A 115



https://qgis.org/pyqgis/3.40/core/QgsTask.html#qgis.core.QgsTask

PyQGIS 3.40 developer cookbook

19 for i in range (100):

20 sleep (wait_time)

21 # use task.setProgress to report progress

2 task.setProgress (i)

23 arandominteger = random.randint (0, 500)

2 total += arandominteger

25 iterations += 1

26 # check task.isCanceled() to handle cancellation
7 if task.isCanceled() :

28 stopped (task)

29 return None

30 # raise an exception to abort the task

31 if arandominteger == 42:

32 raise Exception('bad value!')

33 return {'total': total, 'iterations': iterations,
34 'task': task.description() }

35

3 |def stopped(task):

37 QgsMessageLog. logMessage (

38 'Task "{name}" was canceled'.format (
39 name=task.description()),

40 MESSAGE_CATEGORY, Qgis.Info)

41
© |def completed(exception, result=None) :

43 """This is called when doSomething is finished.

44 Exception is not None if doSomething raises an exception.
45 result is the return value of doSomething."""

46 if exception is None:

) if result is None:

48 QgsMessagelLog.logMessage (

49 'Completed with no exception and no result '\
50 ' (probably manually canceled by the user)',

51 MESSAGE_CATEGORY, Qgis.Warning)

52 else:

53 QgsMessagelLog.logMessage (

54 'Task 8 completed\n'

55 'Total: {total} ( with {ite !

56 'iterations) '.format (

57 name=result['task'],

58 total=result['total'],

59 iterations=result['iterations']),

60 MESSAGE_CATEGORY, Qgis.Info)

6l else:

62 QgsMessagelog.logMessage ("Exception: {}".format (exception),
63 MESSAGE_CATEGORY, Qgis.Critical)
64 raise exception

65
6 |# Create a few tasks

7 |taskl = QgsTask.fromFunction('Waste cpu 1', doSomething,
68 on_finished=completed, wait_time=4)
0 |task2 = QgsTask.fromFunction ('Waste cpu 2', doSomething,
70 on_finished=completed, wait_time=3)

71 | QgsApplication.taskManager () .addTask (taskl)
7 | QgsApplication.taskManager () .addTask (task2)

(°1" o] Z] ol A A<

1 {RandomlntegerSumTask(O): Started task "waste cpu subtask short"

(@2 HolA ol A%
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RandomTaskFromFunction (0) :
RandomTaskFromFunction (0) :
RandomTaskFromFunction (0) :

Started task Waste cpu 1
Started task Waste cpu 2
Task Waste cpu 2 completed

(°1" o] Z] ol A A<

RandomTotal: 23263 ( with 100 iterations)
RandomTaskFromFunction (0) : Task Waste cpu 1 completed
RandomTotal: 25044 ( with 100 iterations)

15.2.3 33 A9 ¢ F oz E Y2 H2d

2] A5t ¥ 9] otof A1 E 50,000 7HE ggis:randompointsinextent &1 2] 52 AH-8-3| 4 AFSHA st = efATE
AT, FT1E L mRAEd] g A 0 2 2 E YT

from functools import partial

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

QgsProject)
MESSAGE_CATEGORY = 'AlgRunnerTask'
def task_finished(context, successful, results):

if not successful:
QgsMessagelLog.logMessage ('Task finished unsucessfully',
MESSAGE_CATEGORY, Qgis.Warning)
context.getMapLayer (results['OUTPUT'])
the layer will

output_layer =
because getMapLayer doesn't transfer ownership,
be deleted when context goes out of scope and you'll get a

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()))

#
#
# crash.
#
#

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.

QgsProcessingContext ()

QgsProcessingFeedback ()

context =
feedback =
params = {
'EXTENT':
'MIN_DISTANCE':
'"POINTS_NUMBER':

'0.0,10.0,40,50
0.0,
50000,

[EPSG:4326]",

'TARGET_CRS': 'EPSG:4326"',

'"OUTPUT': 'memory:My random points'
}
task = QgsProcessingAlgRunnerTask (alg, params, context, feedback)
task.executed.connect (partial (task_finished, context))

QgsApplication.taskManager () .addTask (task)

https://www.opengis.ch/2018/06/22/threads-in-pyqgis3/ &= ZZ3A K.
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* 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.
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; the next section is mandatory

[general]
name=HelloWorld
email=me@example.com
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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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# 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
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« __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
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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

“ Chapter 16. o]yl E2]1Q /{57
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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

ABES O] 27 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]

272 AABE U F S¢0e teE e o] 1180 E87} S AU,
SE WY wpIe o] T H e ool glofof gk,

.pro =+

W4 Qt Linguist 7} ¥ 4= Qli= T2 A E 349l | pro Bt A4 sl of Fu o

o .pro o] Melatnr shi RE WA FAE AHso Gtk o] HAL AR FAST WSS
Fuloh o AQIUth the-LolA] Zei18] o AT YAsHs e AE kel o] oA gJu o

FORMS = ../form.ui

SOURCES = ../your_plugin.py

TRANSLATIONS = your_plugin_it.ts

ojelize] B2 1010] & B BT TS UG S5 9T, M ofe] A w2H = Ygrieh ol B, pro

o1 g1 GG 4 S EAe 8 SIEIoIE o o) B by mint e 2 1910] SFAEDE $HE 8
A5 7] W] pro vrlel BE 5elg BESA A slof greh AAE 7]elet Al o, oluf Z2AE
mjele t}em} Zro] Hel 25 ol )

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

apz]9k 0 2 TRANSLATIONS =& AH8-5ll4] Yot /19 ddoj& AAT &= AdHUtt

7 .ts TAO o]5& your_plugin_ + language + .ts gAlog Eoof sitte AMAES
Aefst Al 9. elA) grom elo| Hel e A Fu AU dole) 2 B4 95 ol S clZelolole] 4%
it, 5210191 %2 de, ) ALESHAIALL
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.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

16.1. xto]¥ &3 191 F4d517] 127



PyQGIS 3.40 developer cookbook

29190 2227

rE:

227919 HYS YW, QGIS & golA A& WS tF-3 (Settings [7] Options [7] General) QGIS £ THA]|
A ZSHAA] Q.

ofefre] 221918 ket elol2 BA B Ay,

A BTN RO (2 & UL AZ L i 55) WA B9 ee SF g & o Yelel=
W2 ThA A4 slok 7] o], ol Welel S tha] AalshalAl L.

16.1.5 A2 S8 1% F#3H]

QGIS £ F 79l Qo] 5 R Bel19le SAYST et o] Bei 192 FHhu ALl
1219 QGIS 9] 7H5 A0l S AL BE ARrEol oje e TERRE Be & 91g AU QIS A
SAY g BE 2101 el gl pelate Sl Aaskn 4Ag 4 da

plugins.qgis.org o4 TH HHet @7 AL Fob 4 Gl

16.1.6 =24 9 E
Z879 A £ 27
A Eejsfof & Ayt olnf

A7 oA 2L 4 sy

og]Ro] Z&|121S AHels Eet HAES
E3 1921 oA 2] 27] (Plugin Reloader) =2 191-& A}
o] Zg 721 Z# 19 B E B 22 4 QAU

i =

o =

qgis-plugin-ci £ AH&5F A5 171 7] 2h¢l, ¥l B A

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] wol Tw WL CLI(U“‘ g & o) & T e CI(Z]#Zi ) oA A2 XML E2]19]
A7 A o & vl ESHAL, W 0}1 705kl % A = A shEU .
SN HZs1

QGIS ¢FollM, dxd 22099 R S 2o H2d 4 syt O A4S 35k 2o "geldy

[my_plugin = ggis.utils.plugins['My Plugin'] ]
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<gresource prefix="/plugins/testplug" >
<file>icon.png</file>

</gresource>
</RCC>
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Q1E: PyQGIS £&2 A-8514] ¢

£2 thgat ol 7HA stof gk

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

)

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

)

from ggis.PyQt.QtCore import Qt
from ggis.PyQt.QtWidgets import (

OMessageBox,
QAction,
QHBoxLayout,
(TH5 =Ho Aol Al
16.2. & x7Z 129
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(o1 Ho| Aol A Al
QComboBox,

)
from ggis.PyQt.QtGui import QIcon

16.2.1 ¢=7|2 HAEE 3&51= WY

E27%09] initGui () Tl th3 ZEE FI7FHIA 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)

def key_action_triggered(self):
QMessageBox.information (self.iface.mainWindow (), "Ok", "You pressed Ctrl+I")

AR} o ol D215 AR BT S YA B 5 YU g AES Fokeh Py
# in the initGui () function
QgsGui.shortcutsManager () .registerAction (self.key_action)

# and 1in the unload() function
QgsGui.shortcutsManager () .unregisterAction(self.key_action)

16.2.2 QGIS ofo]Z-2 AJA}

op
j&
i
OE
&

QGIS oFo] o] 2 el 9l ALg Al WEket 41X 2 Ay wo], of el o] Sej1ole] A ofelze
2124 AR T4 QGIS otol 28 ARFE SR 48 497 S 4 dtleh. oA A get Themecon (
WS ARG,

ofo
olt
f
9

dZ 0] QGIS ZE AZ LA AFES 4= 9l = = mActionFileOpen.svg ©Fo]&-& A AHg-5F2 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 o128 523 & Y T2 |2 E2E i conpatn () 7F YITh QGIS U 0] 7] - A EAE oA
Him otol £ TEsHe 6l AE o AlAL.
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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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g dlolo] &4 dishdol AR B ol | F71517]

=% =88 AHAE9A ogsMaplayerConfigWidgetFactory % Qg sMapLayerConflgW1dget
2922 8ot Alole] 4 thalgel Zei 1) A8 o] S F71E A Sl

16.2.4 FoJo] E&| o Sl Folooll A& Aol YA WAl 717

Layers 5201 S1i= olo] 1% @ T olfel A= it eolol 112 02 ol ol Aolole] 17 2ol

(IEl 44, HE, 2o BE Ao R dolol Az A, Az Lefol= u1E MROR dolo] 4,

epalo] 27} ¥flo]o] Amut Wol7 37, ) B el wh2A] A2 4 G S olelRe] AL F71

 skglet ol &9l elel =24y S22 efolofol gt efolo] 54 el ao] Legend TS 551 A8 2
olo]

thg S 22ke e grol do]
W27 Y e £F o s AL e

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 (1dx)

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)

2 AT Hlo]o] Q] Legend 4573 ® A, Available widgets 25-E] Layer style chooser & Used widgets
2 Sof sk o 9ilo] lolo] Eelel] BV L U A T4 Bl dlolo] - ohe] F 2| Aol
EAE
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https://qgis.org/pyqgis/3.40/gui/QgsMapLayerConfigWidget.html#qgis.gui.QgsMapLayerConfigWidget
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oS Sol B¢ 1el el IS st AL B9, that o] Frfshd Huck
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 22 1¢ 24 3 ¥ 2= 919 IDE 2%

o
X
ox,
ot
o
R

2 ujuitt Aot IDE/EAE W77 2 HAR, o] AollA= QGIS wtold Z¢71l
o= 1517] 918t 533 IDE 2 JHE FHT Y

16.3.1 Thold B3 19 A4o] 483 S 1AE

T}o| ‘*E]j_o] 2kd-e masHA shF= E81do] ¥ A A5US.  Plugins [ Manage and Install plugins: -+
ol A th-& A A5 Al 2

2 27| (Plugin reloader): QGIS & THA] A|2tohA] QXA Z2]171%1-S thA| B3 e} A2
482 4 O Az
e ool EET 24 fH 1

oh
ok
>

= A (First Aid): 211001 A | 71 ¢ Aesa A

F

A AEH o7 o F 23 AT, o] & thgol o= A EE50] QGIS 3 HH o tish u|o] EX#] ekok=
==

ot
2

16.3.2 2|52 H AL$ Ao A AR IDE 2347 o o A

SAFo| A, dvtH o 2 Sfjof 5h= U2 AH8-ALS] pYTHONPATH 27 H4=¢] QGIS 2to] B8] 2] $]2] & F7Foh=
Zo] AH 01141:]— RS _4 vz Eoﬂﬁt ~/.bashrc T+ ~/.bash- proflle TdS o &5 A
HASHA FHUth (LE4A 5295 (openSUSE Tumbleweed) B Ao A HAEFH5Uth):

[export PYTHONPATH="$SPYTHONPATH: /usr/share/qgis/python/plugins:/usr/share/qgis/python" ]

w91 AL, The A Yol S AHE A B 43S TN

[source ~/ .bashrc ]

N

AES ol A=, of22o] QGIS ¢ FUt e32 44
AEA] 2lgfof gt QGIS 2] 5 i A] (batch) THY
0SGeodW AX|2HE AHERE 79, o 2122 OSGeodW A~
C:\0SGeo4W\bin\ggis-unstable.bat &= A&
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16.3.3 o] A3 HH IDE S A3 U8 1 Y (P E9)

ufo] A~ =1 E] (Pyscripter) IDE & AH-SFH, th 2112 sfjof gyt
1. ggis—unstable.bat TtYS BARF oF-3 AL O] 0] F-& pyscripter.bat O 2 HFEAA|Q
2. WY7)A o] & ¢ th2, QGIS & F-5ohE Ao £ A A5 Al 2
3 ol 2agE A MU et £ A4 0 AST ol WAL APt 3IE A4S
Z7aHIA &

4. T 1to]AZHEZF QGIS 7F AFESH= 1ol DLL Hde Ze 4 9t EZgE Jhgrle AE
Z7FsFAA L. 0] ZT= 0SGeodW A 2] €2]9] bin ZT of A

p
@echo off
SET OSGEO4W_RO

OT=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

X

o] FHAE A fIolA = tha& A=A Elsfof
s OJFHA
o HEFY (Aptana) 27T @ 3 Z2] 190 E= IOt E (PyDev)
« QGIS 3.x

+ QGIS &322 ¥4 l:1‘311(Rem0teDebug) E4x5H &k sUth F AIFA o] E2112 o1

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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1. o] 2204 A

TZAEES PYASHAA Q. Ut TZAE (Ge
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sl eral Project) & AR Th-& Lol AA
gl th = of el o] o] L2 AES ofr]

WSk b 1A % QA ks

_43

AN 0
by
M EzHdES 022 2

25t

2. 2215t THS New [ Folder M55 4 A
3. Advanced S 2325}l Link to alternate location (Linked Folder) S /A B]S1 A Q.. o] #10] o] 0] o ¥ 15} 312}
S £AZ AT G A9 AT JasE HAGHIALL. 194 ShehE, olH AWe AAE Eolg

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_\:!1 ]:}-E EE 7}3_:!?_}IDEE_?L\: o }\]_ T

Ob
ok
A
%9,
I
T
ko)

EEERCEE PP

o 1 2 AE 25t she .
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. o2YAE oA QOIS 71 ML Aui2 ARSI At QIS b Eul o] adse
Q015 = SIS} Blolkt ATRES Aors % Sl S AU, ol o] vhe et €A eu
Eei 7012 93 ol AvIc. utebAl QGIS B oFa] Al&SHA] ShtThel QGIS B A thg vl A 22
SeishAe

o

oA ST (breakpoint) = Y = 7] WiZel, ZEIF A REshE +3F S WL oL
=929 dA JHE 7‘*}%* AU (FHH2 v 2 de s Her, SHHes s e €

9%:0] SHek 374e B2 FeshA AR

ol Al |1 Eoleh w9 Angl BAS A48T

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.
oA Z2ofA ol &S /\V]'O 3 Ae2] E= Aol €€yt

3. mtold| B T 1 F& (PyDev Debug Console) < AESHAAI Q. o] §Fo] 3|z 2 vjgAstE| o] glal
OH 1 #AAE A]X}—H/\ﬂ FAa%t =S HE&'&}E}% ”ﬂ/\];q% ol A%, ¥4 gl 4%

A

GASHEA 191 A FHHC
o)A o 2] E o] AR Wt oo A o] H T o]

=
22517 APLE B E oAU Pol A2 BOOLE & 4 it

9 23 AFAele AL, olef ol BHolE 4Tyt 2é
PR Ty e TR ME S T e SR T
A7) T AL Setell o] 2AL ]elg ALt
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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

5. 1 oh2 A WA o2 TEA New & 28T T3 qgis & YEoHEAIL. I8 o] 2HA7FQGIS API
£ 1T AU o]FH AT PyQt API o tisiA = 41l QI71E 9T £ Jd5UT mEbA PyQt
A WAoo 2 7K A L. PyQt = ou] gto] B gjg] §of 312 AdYch

Zal: QGIS API 7F ¥4 E wjuttt (o] & S9 QGIS PtAH 2718 Hutdsh= =5 SIP ohdo] HAH= 49
THA] o] H|o] 2] 2 Fot7HA Apply & 2 E5H7|TE SH A L. o] 247 B 2ho| B2l E v e AU Y

16.3.5 QGIS 7} AutLd 5ol A uho]d& AH&3t dH 1 2y

utol %} (PyCharm) 2= Z1HEH| QAL (JetBrams) oA Z|ret mrold & IDE YUth.  ARUYE ogAolat=
F5 HHY m2rdd odAidolzt= f= #H-o] syt https.//WWW.Jetbrams.com/pycharm/download
ko] ZoA] Tol 78 TR E e 4 e

oA Eo] FEE Ao |-t ~ /dev/qgis/build/master Y& TAEHZE A4 QGIS E Ao Atk
7Bt ogio]l A QGIS & Ampdaorst sk 740 ofyz|ut, AmUHE QGIS o thafAgt
HAAERAEU, QGIS & A AN el g2 A%, AZ5E Lok Tk

1. @o)&9] Project Properties 2 Project Interpreter |4 QGIs H= mto| X 74+ 2172 AT AUt
2. 22 FYHH ofe| 25 28Tt Add € SHSHIA 2.
3. Virtualenv environment & 18514 A Q..
4

. ~/dev/qggis/venv &2 o229 B E mto|H T2 A
ol of kol 54718 AL83 Aol 7] T,

5. o BEo] A|AE] Aol A AFES 4= Q= Tho| 3 3 W 714 5| A 7] S A B SEAL TF 5 Inherit global site-packages
Y Make available to all projects &7 2 /& A AHI A L.

Add Python Interpreter X

AT © New environment

‘0 Conda Environment Location: /home/etienne/dev/qgis/veny]

m
lo
17
rlI
do
u

>~
_OL
>
L
HJ
rln
iz
)
I
ro
=

r" .
System Interpreter Base interpreter: @ Python 3.7 M

4 Pipenv Environment
P Inherit global site-packages

Make available to all projects
() Existing environment

Interpreter:  <No interpreter>

m Cancel

1. OK & 22 thg, b 22 FY ) ofo] 20 ot Show all & Z5HIA 2.

2. A Fol EelH, M ocIs NA71E AESE o2 Show paths for the selected interpreter <=2 2] opx|2t

ofolze Zelsh NS
3. iAo 2 EEo| th3 ~/dev/qggis/build/master/output /python At HRE FI7I5HAl L
1. Tol 32 ThAl Ao ol ie] R E el 1910] thaf ol Al Mol 71 878 A8 5 Uit
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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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o] -2 QGIS API = &2 from qgis.PyQt.QtCore import QDir 2°] QGIS 7} Al-55l= Qt & AF&5l+=
8% PyQt API &= Q1A]5HA & ZA iyt

o|zte] e uAd ot o= 94 v AYe & syt ARYE oddde A9, 944 g I1E
AHERE 4 MHHE} 27 tH Zgatelnt 4—2@ 7 A=, QGIS ZHA|ef A7} OMB} Jﬂrow IHTOM
(AAHERH T unittest 2) I EE AP s|jopqt Shrt= 529Uttt QGIS S|4 A s = mto]d I =9] 7
rof| A gt 8% A E %0 *F‘ld Tk FYth

16.3.6 PDB & A3t 0|1 3¢
o|ZFY~A EL mro]F 72 IDE S AHEoHA] 9 A9 thS ©AS whel PDB(Python Debugger) S AH-5HA]
oH 18 4 9yt

1. WA g 2stuz sk 9)x] o) the FES F7}eHAA 9

# Use pdb for debugging

import pdb

# also import pygtRemovelInputHook

from ggis.PyQt.QtCore import pygtRemovelnputHook

# These lines allow you to set a breakpoint in the app
pygtRemoveInputHook ()

pdb.set_trace()

2. I3 FHE01A QGIS £ A AsHHA L.

2ol A
[s ./0gis ]
T OS ol Al:
[$ /Applications/Qgis.app/Contents/MacOS/Qgis }

3. 189 3-8 Zr o] THH RE RS o &0l = o A Huoh
Qol.
=

H2AE AH F7}5}7]

msﬂ

16.4 AMg2F Z2 191 v Z 3}

ofe] 0] Ee)1¢l0] Fu|5 911 o] F]1el0] R Aol A 8ol B At AT, FA TIFA wfo]
el 19l 44 o] GeserAe. g Mool Fe 1 AAde & Aelus Fel s FHlet
1ol Tt 11717 219 AR SoLE & iyt Ei ARA A 0] B2 18] AGAE Fulsli AL A,

22797} 1 vetelol e 2 ZE51e T XML TS Aok,

ohe T ARFEe] S8l A4S 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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o ZEI g} S S TQ) At Tho] IRl AfAlStaL Y

e plugins.can_approve 54 A%0| gli= ARSI A HHE JRERE 4%, oid 219 HH2

A0z Hel AP,

o
-
30
)%
i
o

A= B
AHE HSE T2EQE 98 X2 IUS o) AuE 537 ARASNA plugins. can_approve
AT AN A2 (rus) & 2o 5 5Tt
SR Al AR s S99 A B E29 &7AF oA AFE Fod 4 e AH 2aE
Azgct
234 4%
Ze|TRlo] R EE FE w71 2] ol A E2 119 vetH|o|H & AHF 0 & ThA et R AEE ASEUT
T4 A o] 2T YR Est T vl ¢3 glolob & FAH A% 4 2 AS A

1 A2 EI0E T Q= F EY 9 o] 52 24 ASCI #4F (A-Z 9 az), &7}, =1 B&E ()

#j7] (-) 7] S 27 o] FojHof 5t S22tz A ZFE] o] A= ¢ Hu .

2. metadata.txt ItY-L LAqUrch

3. o] B 1 S gl M wekE|ol g7} A Qolober Fhich

4. version WEtHo|H HBET} F-Asfopet gyt

5. alicense file must be included, saved as LICENSE with no extension (i.e. not LICENSE. txt for example)

AN F=

Following the validation rules the compressed (.zip) package of your plugin must have a specific structure to validate as
a functional plugin. As the plugin will be unzipped inside the users plugins folder it must have it's own directory inside
the .zip file to not interfere with other plugins. Mandatory files are: metadata.txt,___init__ .pyand LICENSE.
But it would be nice to have a README and of course an icon to represent the plugin. Following is an example of how a
plugin.zip could look like.

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

mo]d mE ey Qo2 Za191S HAE 4
E9 191 sk, olsstar, Akl i 2
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st £2 191 H5-2 QGIS E 1 T Aol A C++ £ 17 &7 2 4= Q15U Th ~/ (UserProfile)/
B

python/plugins ¥ T3 Z 204 &2 7120 HA Y o)
o YA/ (qgis_prefix)/share/qggis/python/plugins

o AE 9 (ggis_prefix) /python/plugins

9 (UserProfile) O] 9B/ A &]=2] &l AthH core_and_external_plugins < =

SHAl L.

3. 71 ddEe F 2ol 0GIS_PLUGINPATH & AASHH, 819 AM AR

A
MY

g
Jy
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CHAPTER 17

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
61L43¥
= .

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

4+ |from .example_processing_algorithm import ExampleProcessingAlgorithm

7 |class Provider (QgsProcessingProvider) :
mrrn

. "nr The provider of our plugin.

1 def loadAlgorithms (self):

12 """ Load each algorithm into the current provider. """

13 self.addAlgorithm (ExampleProcessingAlgorithm())

14 # add additional algorithms here

15 # self.addAlgorithm (MyOtherAlgorithm())

16

17 def id(self) —-> str:

18 """The ID of your plugin, used for identifying the provider.
19

20 This string should be a unique, short, character only string,
21 eg "qgis" or "gdal". This string should not be localised.

22 e

23 return 'yourplugin'

(Th& ol Aol A%
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24

25

26

27

28

29

def

def

(°1" o] Z] ol A A<

name (self) —-> str:
"""The human friendly name of your plugin in Processing.

This string should be as short as possible (e.g. "Lastools", not
"Lastools version 1.0.1 64-bit") and localised.

mrin

return self.tr('Your plugin')

icon(self) —> QIcon:
"""Should return a QIcon which is used for your provider inside
the Processing toolbox.

mmn

return QgsProcessingProvider.icon (self)

e example_processing_algorithm.py Td—o] mULe oA &418E opds TS5yt
e AaHE ®HES upd o YgS BAbESETI o o g
o] ESHA L.

27} g3} Hl55A) Hofof g

L

your_plugin_root_folder

F— _ init_ .py
— LICENSE
}— metadata.txt

L— processing_provider

— example_processing_algorithm.py

|— __init__ .py
L— provider.py

1. °]A] QGIS ol 23 1%1S A &2 W 37+ A 2] SHFACL Hll Zgzfof A of 2| o] A AIHEES &

2~ 0
3

= Ayt
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cHAPTER 18

=2]719] o]0} AH&5}7]

YE: PyQGIS &5 A8 ¢ 7% o] #lolA] ol A= ZE 27052 that &0l 7hA foF gyt

from ggis.core import (
QgsPluginlayer,
QgsPluginLayerType,
QgsMapLayerRenderer,
QgsApplication,
QgsProject,

)

from ggis.PyQt.QtGui import QImage

s
A
1
1o
1
A
.
-,
i
=)
é
5
i
£
in
©
_O'L
N
1o
ol
)
>
[-'EI
1o
B
[
il
s
o
el
rr
o o,
o
s
fj
-
rel
ot
el
rr
-,

18.1 QgsPluginLayer 3}9] S~ 9E7]

The2 %439 ogsPluginLayer 28 FASh= AAAYTE I oA £271¢1 o] 9& F=E
7IRFo = Skl 5yt

]
o]

rel

of AR =M, AREAF A 9] T 7 2 GA7E HH 2ofl A= DA W82 A ogunt

class WatermarkLayerRenderer (QgsMapLayerRenderer) :

def _ _init__ (self, layerld, rendererContext):
super () .__init__ (layerId, rendererContext)

def render (self):
image = QImage ("/usr/share/icons/hicolor/128x128/apps/qgis.png")
painter = self.renderContext () .painter ()

(Th& ol Aol A%
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o178 Holzlel A Al%)
painter.save ()
painter.drawImage (10, 10, image)
painter.restore ()
return True

class WatermarkPluginLayer (QgsPluginlLayer) :
LAYER_TYPE="watermark"
def _ init__ (self):
super () .__init__ (WatermarkPluginLayer.LAYER TYPE, "Watermark plugin layer")

self.setValid (True)

def createMapRenderer (self, rendererContext) :
return WatermarklLayerRenderer (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

CFE BE 9 Folofe} nb bA 2, LR AlE Bl AH| Ao Bei19] dlo]olS FoH 4 Gl

plugin_layer = WatermarkPluginLayer ()
QgsProject.instance () .addMaplLayer (plugin_layer)

ol FlololE HAL e ZRAEE Y eE ¢, HED S 2agyh

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 () .addPluginLayerType (plt)

150 Chapter 18. Z2]12l #o]o] A1-85}7]




cHAPTER 19

YEST B4 ato] B

YE: PyQGIS &< AESHA b= 7-F ol oAl e = 27455 th=3 &0l 7HA eof eyt

from ggis.core import (
QgsVectorLayer,
QgsPointXY,

)

B9 £4 eto] B ajeli theo] 188 4 gtk
« A2) dlolE (Zajetel wE Hlo]o]) mRE 4514
. T molz o R R AR U AESS (@ARAL

RoadGraph 914 £e171¢lo]4] 7|8 P45
B 7191004 B afol 4 Bl 4] A4 of eolHelel ] HATEE ALgT & U,
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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

)
filo
g
o =~

o

T
i
o)
o,

o =2 739 -2 AFRS)A HE glo]o]2 1z g ettt 49 W= tElH (Director) 2 A& A
Y nE At

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 = AlAFSE] 1liAlE A2 (strategy) T2 E-S AU AAZA = (B2 (route) ©
ZAol& At B) OogsNetworkDistanceStrategy A (X A E&) 0gsNetworkSpeed—
Stroteqy MR 8T 4 gt Wd WE feue S A8sHs R4 A9 Ae PR S
9. E S0l RoadGraph £ 1918 540 26| W Zolo} &1 Tk ALBaA o A AR
AekE AR

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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https://ko.wikipedia.org/wiki/%EB%B9%8C%EB%8D%94_%ED%8C%A8%ED%84%B4
https://qgis.org/pyqgis/3.40/analysis/QgsVectorLayerDirector.html#qgis.analysis.QgsVectorLayerDirector
https://qgis.org/pyqgis/3.40/analysis/QgsGraph.html#qgis.analysis.QgsGraph
https://qgis.org/pyqgis/3.40/analysis/QgsGraphBuilder.html#qgis.analysis.QgsGraphBuilder
https://www.boost.org/doc/libs/1_48_0/libs/graph/doc/index.html
https://networkx.org/
https://ko.wikipedia.org/wiki/%EC%A0%84%EB%9E%B5_%ED%8C%A8%ED%84%B4
https://qgis.org/pyqgis/3.40/analysis/QgsNetworkDistanceStrategy.html#qgis.analysis.QgsNetworkDistanceStrategy
https://qgis.org/pyqgis/3.40/analysis/QgsNetworkSpeedStrategy.html#qgis.analysis.QgsNetworkSpeedStrategy
https://qgis.org/pyqgis/3.40/analysis/QgsNetworkSpeedStrategy.html#qgis.analysis.QgsNetworkSpeedStrategy
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(o1 Ho| Aol A Al
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

startId = graph.findVertex (tiedPoints[0]) ’

h IES AG A HIESY BAY AUAES o

o
fio

endId = graph.findVertex (tiedPoints([1])

19.3 1= 2%

1

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
Yolasset FueEe Tme ¢ BAPelA e BE BAHOR L At Aot HAs veng el
G2 e 1 AT A9 A2 Eale ek 4 g4
At A= Ed= vha SAAES 7 U 714 238 = (v AgetA= ER)) A4tk

s 50]2+=Ho] gl FAHL & sk, EF Y] FE (root) A YT

. 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]

T Aol A (e =AY

AT A2 EE A 0gsGraphinalyzer FH29] shortestTree () & dijkstra() HAEE
AESHEAIL. didkstra() HAEE AMHEE AS AU o w21 fielE t 882402 A8}
=AYk

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)

Jo] 2 (0 ol A Al2h

_Il->'

e criterionNum —ARES H

{tree = QgsGraphAnalyzer.shortestTree (graph, startId, O0) ]

dijkstra() HAER FLe AAE EA|, 2 79 v g S vhghshyct. ?} 7 v g _9_4_1’1—%01 = H o
QEIAE E= ol ol gl H9 -1 S E5Uth F HA HE 84 n 2 Ed] 9 REO|A n HAIH7IA] 9
A8 E B FEA n HAH =E3 4= ¢l 7-¢ DOUBLE_MAX & & 14‘:}.

ol

[(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, startId, O0) ]
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https://qgis.org/pyqgis/3.40/analysis/QgsGraphAnalyzer.html#qgis.analysis.QgsGraphAnalyzer.shortestTree
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https://qgis.org/pyqgis/3.40/analysis/QgsGraphAnalyzer.html#qgis.analysis.QgsGraphAnalyzer.dijkstra
https://qgis.org/pyqgis/3.40/analysis/QgsGraphAnalyzer.html#qgis.analysis.QgsGraphAnalyzer.shortestTree
https://qgis.org/pyqgis/3.40/analysis/QgsGraph.html#qgis.analysis.QgsGraph
https://qgis.org/pyqgis/3.40/analysis/QgsGraphAnalyzer.html#qgis.analysis.QgsGraphAnalyzer.dijkstra
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=+ shortestTree () WAER AP JHZE AGSiA D = EE]% HEASHE Ul Tt
FEJYT (Layers T2 oNA SRIAER ool S A=t o2 FEE o R AISHIA L)

3 o] IES o A ZHF AHGSHIA 9. o] FEL OgsrubberBand 24 AAE o] A4ot7] dhe
B lole A A9 meld S gy

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 (vectorlLayer, -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=41i+1

Ut EHo|A|Tt dijkstra () HAEE AFESH= Z =YYt

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]
(T =lo] x|l Al&)

19.3. Iz 24 155



https://qgis.org/pyqgis/3.40/analysis/QgsGraphAnalyzer.html#qgis.analysis.QgsGraphAnalyzer.shortestTree
https://qgis.org/pyqgis/3.40/gui/QgsRubberBand.html#qgis.gui.QgsRubberBand
https://qgis.org/pyqgis/3.40/analysis/QgsGraphAnalyzer.html#qgis.analysis.QgsGraphAnalyzer.dijkstra

20

21

22

23

24

25

27

28

29

PyQGIS 3.40 developer cookbook

(o] Fo] Aol A A&
graph = builder.graph ()
idStart = graph.findVertex (pStart)
(tree, costs) = QgsGraphAnalyzer.dijkstra(graph, idStart, 0)

for edgeId in tree:
if edgelId == -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 ())

Arol9] A4 HA=2E 27 915l oh2 FHE-S AU T ZRIE (AFF ZJIE A 9F T ZQIE B)
T+ dijkstra() HAEE AFESIA Eg 9]

?m;h,]q_ o] Egjo| A Ftt L E B & Zho}, E] ¢toj A B oA A
o)} .

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] Al oA o] BEE A7t T AXA E FAHES] do¢ =59 = FEE A HUHh (FAHE0]
T ZRIEOA A2 ZRIE A2 dAg0 2 LI HYTY)

22 shortestTree () HAES AMESH= QGIS THo]# 24 9] of| A] F =1Lt} (TOC(Table of Contents) ©]l
ZRIAES golo]E Eafet AEe o3 FEof Q= AR E o2 FHEE tAjof & & FHTh:

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 = QgsVectorlLayerDirector (vectorlLayer, -1, '', '', '', QgsVectorLayerDirector.
—DirectionBoth)

strategy = QgsNetworkDistanceStrategy ()
director.addStrategy (strategy)

startPoint = QgsPointXY (1179661.925139,5419188.074362)
endPoint = QgsPointXY (1180942.970617,5420040.097560)

tiedPoints = director.makeGraph (builder, [startPoint, endPoint])

(Th& =o] Aol Al
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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) == 0:
break
edge = tree.edge (edgelds[0])
route.insert (0, tree.vertex(edge.fromVertex()) .point ())

idxEnd = edge.fromVertex ()

# Display
rb = QgsRubberBand (iface.mapCanvas () )
rb.setColor (Qt.green)

# This may require coordinate transformation if project's CRS
# is different than layer's CRS
for p in route:

rb.addPoint (p)

The2 L Aol ARE di jkstra () HAEES AMESheE =YY

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())

startPoint = QgsPointXY (1179661.925139,5419188.074362)
endPoint = QgsPointXY (1180942.970617,5420040.097560)

tiedPoints = director.makeGraph (builder, [startPoint, endPoint])
tStart, tStop = tiedPoints

(= =l Aol A%
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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)

1932 =9 715 ¥4

HAH A o EF 75 99 (area of availability) oI H3H A oM HIF & UL, HAH A oA o]
RAREA Y A vl go] A e 2T P, THT BAHEY R R AGHS Fehc

g RS E5) o] 2 o ¥alks| & 4 LUt “AdtA 7t c} AAE7E 5 810 1715 2 el =AFe 4 Gl
= Ale] T2 ofrjel v}y o] Lol et go] vE A e] me sbs gyt

S b5 9o oUW gsGraphanalyzer 3L dijkstra () MASE AgSHE Utk HE
o) 9452 AP Aol ghat Mlwshs 2108 SRV costli] 7} A A 3t olakel B9, B i
= b5 9o ebol gl Aol w, Z3kshe B¢ wrell 9 Ay

59 7bs g9e] S FohE 2 E o o BAIULL she AA: w2 sbsa BAEE ] Aol
AT AL B B7hse BAEE AU A Segtl e 22 BAHe| W2 4 9l We)
B BAEOIE T 5 gl Ad AR 2 WS iigoR 3 = b AAY .

The2 L oA Y o

director = QgsVectorlayerDirector (vectorlLayer, -1, '', '', '', QgsVectorLayerDirector.
—DirectionBoth)

strategy = QgsNetworkDistanceStrategy ()
director.addStrategy (strategy)
builder = QgsGraphBuilder (vectorLayer.crs())

(&= HolA ol Al
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pStart = QgsPointXY (1179661.925139, 5419188.074362)
delta = iface.mapCanvas () .getCoordinateTransform() .mapUnitsPerPixel () * 1
rb = QgsRubberBand (iface.mapCanvas () )
rb.setColor (Qt.green)
rb.addPoint (QgsPointXY (pStart.x () - delta, pStart.y() - 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 1 < len(cost):
if cost[i] > r and tree[i] != -1:
outVertexId = graph.edge(tree [1i]) .toVertex()
if cost[outVertexId] < r:
upperBound. append (1)
i =1+ 1
for i in upperBound:
centerPoint = graph.vertex (i) .point ()
rb = QgsRubberBand (iface.mapCanvas ())
rb.setColor (Qt.red)
rb.addPoint (QgsPointXY (centerPoint.x () - delta, centerPoint.y() - delta))
rb.addPoint (QgsPointXY (centerPoint.x () + delta, centerPoint.y() - delta))
rb.addPoint (QgsPointXY (centerPoint.x () + delta, centerPoint.y() + delta))
rb.addPoint (QgsPointXY (centerPoint.x () - delta, centerPoint.y() + delta))
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cHAPTER 20

QGIS A 5o} mho] 4l

20.1 &7

QGIS Ao tal] AFAI5] & il Ao, QGIS-Server-manual & ¢ HAJA] Q.
QGIS A H = A2 Th2 A| 712 & o] Fo]A 5t
1. QGIS AH] 2ol H.2]2]: 0GC ¢ AH|AES A5 93 API 2 AZsh 2fo]H.a] 2] 9l .

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 431} ZLPL 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) HAE QtoA HE Z21¢ FHS &0t
QgsServerInterface ZHAE %sﬁ %311?_101 QgsServerRequest E’—l QgsServerResponse

ZeAEL AT 4 oA Btk

Zal: QGIS AH ZFAEL AH T QHH (thread safety) SHA] &7 wj&oll, QGIS A8 API & 7|Hto 2 b4
7H& Rt (scalable) -8 T2 IS ZH/g e off 4t o5 A 2] (multiprocessing) & = A H| o1& ALg-fjoF
SH

o

o

g : ool A IR AH FeASS Fetol IS LE HTTP
=80 SR Bah U v FHo2 oY (wrapping) A4 433 A Efo} T
A

o] A= v=3 sy h:

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
response = QgsBufferServerResponse ()

(Th& ol Aol A%
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# Handle the request
server.handleRequest (request, response)

print (response.headers())
print (response.body () .data () .decode ('utf8'"))

app.exitQgis ()

22 QGIS &2 FE A Ao Al Cl(continuous integration) & H|AESH
$5 B2 1300 A=A, A2 e Bei0q Be S A% AouiEe FHIAT 0F

e ghas =%
2 & 1o ==
ZA 0 2 A 917] mjo] P4 -2 ob A, Sh B0 Rk FHEHUTh: quis_

%‘41’% (¢l

| oglt

2
=
o
=]
=]
[¢]
‘Q.
|72}
[¢]
=
<
a
o]
o
<

20.4 AH Z219

QGIS M 3-8 2135 55t T, MH| L, Tz APLE 55517] Ao AFSE = A =, 4w sto]d
=9a%de =744 E}.

AH E 1] 2 2ol= g A" S8 103 uf@ fAFIY T, 28]1919] ogsServerInterface
AAE A& 5 0174] OH—rJ— 9290l H-gst= HAALE] shht O] o] AbgAE Aol WH, M| X, BE
APL & A8 IEHo] 20 A & 5= Qe HlAaEE 7hetl SttE AHgsiA 558 & syt

20.4.1 Ay g =192l

UH L A 717 £527}9lon, the S~ 7hed] slUE 519] e 48181 0gsserverInterface ZE|A9)
oot W AES T4 QQAE A 2 9L T

g8 §3  7Iv 29 QgsServerInterface 5=

/0 QgsServerFilter registerFilter ()

A= Aol QgsAccessControlFilter registerAccessControl ()
WA QgsServerCacheFilter registerServerCache ()

/0 ¥H

/0 ZE= (WMS, WES 559]) 4 AH|A 4 AH g 2 28-S (84 2 SE) AT 4 7] Wil
AHIA QI ERE oW RFEORE AT 4 oHH%E‘r o & EH At Fo]ojo o] T2 At =
37, XML -$Fofl XSL ABFU A ES 9] (inject) & & 901, AT WMS o]u| 2] o] YJeutaE ot 5

o] Al A E2 711 APL 24 & T FolEE o] 8T & AsHth
2t 2 th= 29 3 71 7kl Aok shutE e sfof duth:
* onRequestReady ()
» onResponseComplete ()

* onSendResponse ()

HH = 9%/8E AA| (0gsRequestHandler) o B2 4 L o] Ao &=
= %12‘34 (th=oll A BA 2 ofF= E43F Hf4]o] 7] shA|ut) o 9] & Z
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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

fggy.

~ L
i
e
o
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9
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2
o
i
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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] 1H°ﬂ AR E 71 4= Q) o] <l YAyt
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

EZ QGIS mhold =7 1219yt dutA el QGIS tﬂ/‘i Z8ele QgisInterface JAEAE 575
QGIS -8 12 15lo] 128 5 AR, AW E21 1918 QGIS ¥ 8 2219 wle} erol A A ujel st
QgsServerInterface F&0] HLE 4 JdFYTh

QGIS A7 22 1910] A1 Qe o] 2% A3 GIehe AH-E 97 SHel 9, (et adata. txt THlel) 53
vete|ole] g o] Waghick:

et

[ server=True

28: QGIS AH&= server=True HEtHO]HE 71 EH RIS B AP A},

o 7]l A] A ot= (B B2 Z3 291 7H) qgis3-server-vagrant A A Z2 1912 ZI5| Hof| A AFESE 5= 9l o,
FR AW E2 71912 T4 QGIS Z2] 7181 A4 o & F7h = o 5T

=93 s

& oA AH 291919 HeE e T2y,

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.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
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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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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

7z &l A="SUCCESS™ A &3 1910] HAES At AHd-& HeEhd YT

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 MR O AT o e £ o] AL Aol 2 i ool ]
AE 4 U ool delrlt ohe BRI A Hud At
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T ofeio] AU ALBA ol AUAE TN S B9, uoservice FAL0 5191 A BT
2 registerService (service) HAEE SEA registerFilter () HAE AoA AFERL A9

ME| g S5 e Ay

=95 774 Ex HAsH]

e LEnta e A= WMS 3-8 WMS A AH| A7 AAISE WMS o] Z] Lo YEuta oju|x|&
Z7 oA FHE A o]u| A & A5t B HolE U

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.serverInterface () .requestHandler ()
params = request.parameterMap ( )
# Do some checks
if (params.get ('SERVICE') .upper () == 'WMS' \
and params.get ('REQUEST') .upper () == 'GETMAP' \

and not request.exceptionRaised() ):
QgsMessagelog.logMessage ("WatermarkFilter.onResponseComplete: image ready
—3%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

] | A4 SERVICE sfeto]e] g1g £elsj4] Solot 2] WMS GETMAP o|o] o] Aad
21 7910 iS4 4|27} (0] 22 WMS 7h o E o 9]t A 5hA] g %, 2 vl sol 4 WMs 7H e
014/ A4 Elut=L olu] A8 F L. vh e At B2 B E A2 g AR AT o)A 2
gAsks A9t A7) A PNG T PG B A1UsHE o] ol 23 ojulA f35 gelsof
Fehe AHLE 71 2fsRIAL L.

&t

[*]
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e layerFilterExpression(layer)
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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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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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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)

174 Chapter 20. QGIS A|®]¢} o}o]




CHAPTER 2 1

H
=

o}

Ho

JE: PyQGIS Z&& AH88HA] 9= 7

ol wlo]Alell A= A= 2Z5S th=3 2ol 7HA ehof gyt

from ggis.PyQt.QtCore import (
QRectF,
)

from ggis.core import (
Qgis,
QgsProject,
QgsLayerTreeModel,

from ggis.gui import (
QgsLayerTreeView,

)

21.1 X84} Qe Ho] A

EASE R R

from ggis.PyQt.QtWidgets import OQOApplication

app = QApplication.instance ()

app.setStyleSheet (".QWidget {color: blue; background-color:

# You can even read the stylesheet from a file
with open("testdata/file.qgss") as gss_file_content:
app.setStyleSheet (gss_file_content.read())

yellow; }")

QSRR ERE
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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
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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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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
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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
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