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Po3pin 1

BcTtyn

Run Python code when QGIS starts
— PYQGIS STARTUP environment variable
— The startup.py file
Komncoas Python
[Lnarinm ma Python
[Iporpamu wa Python
— Using PyQGIS in standalone scripts
— Using PyQGIS in custom applications
— Bamyck nporpam

Ileit moKyMeHT CTBOPIOBABCS sIK MiAPYYIHUK Ta JOBITHUK. I X09a B HbOMY HE PO3IJIAIAI0OTHCSI BCI MOXKINBL
BapiaHTH BUKOPUCTAHHS, BiH MOBUHEH IATH 3MICTOBHUIN OIS, OCHOBHOTO (DYHKIIOHAJY.

Tlounnaroun 3 Bepcii 0.9, 8 QGIS peasizoBano miarpumky ciieHapiis Ha Mmosi Python. Mu BubOpasu came
Python, ockinbku ne oaHa 3 Hafinomupeninmx ckpunroux MoB. IIpus’asku (bindings) PyQGIS 3ae-
xarb Big SIP ta PyQt4. OchnoBroto npuunHoo Bukopucranss SIP 3amicTs GLabI pO3MOBCIOIZKEHOTO
SWIG € re, wo kox QGIS zasnexurs sig 6ibniorek Qt. A upus’ssku s Qt (PyQt) rakoxk renepyiorbes
3a momomoroio SIP, nme mo3Bosisie 3abe3neuntn npo3opy interpario PyQGIS ta PyQt.

There are several ways how to use Python bindings in QGIS desktop, they are covered in detail in the
following sections:

e automatically run Python code when QGIS starts

e BHKOHAHHS KOMaHJ y KoHcosi Python QGIS

® CTBOpEHHs Ta BHKOpUCTaHHA jarinis va Python

® CTBOpeHHsI BIacHUX mporpam 3 ukopucranusm APT QGIS
Python bindings are also available for QGIS Server:

e starting from 2.8 release, Python plugins are also available on QGIS Server (see: Server Python
Plugins)

e starting from 2.11 version (Master at 2015-08-11), QGIS Server library has Python bindings that
can be used to embed QGIS Server into a Python application.

Icuye momuwmit omuc QGIS API, y sakomy 3ibpano indopmariiio npo Bci kiaacu 6ibmiorexk QGIS. QGIS
Python API npakruuno inenruane C++ APIL.

A good resource when dealing with plugins is to download some plugins from plugin repository and
examine their code. Also, the python/plugins/ folder in your QGIS installation contains some plugin
that you can use to learn how to develop such plugin and how to perform some of the most common
tasks.



http://qgis.org/api/
http://plugins.qgis.org/
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1.1 Run Python code when QGIS starts

There are two distinct methods to run Python code every time QGIS starts.

1.1.1 PYQGIS_STARTUP environment variable

You can run Python code just before QGIS initialization completes by setting the PYQGIS_STARTUP
environment variable to the path of an existing Python file.

This method is something you will probably rarely need, but worth mentioning here because it is one of the
several ways to run Python code within QGIS and because this code will run before QGIS initialization
is complete. This method is very useful for cleaning sys.path, which may have undesireable paths, or for
isolating/loading the initial environ without requiring a virt env, e.g. homebrew or MacPorts installs on
Mac.

1.1.2 The startup.py file

Every time QGIS starts, the user’s Python home directory (usually: .qgis2/python) is searched for a
file named startup.py, if that file exists, it is executed by the embedded Python interpreter.

1.2 KoHconb Python

s MaleHbKUX CIieHapiiB MoxkHA BUKOpucToByBaTu BOymoBany B QGIS koucosms Python. Binkpusaernes
BoHa 3 MeHio Ilrasinu — Koncoav Python. KoHconb BiIKPUBAETHCA IK HEMOIATBHE BIKHO:

Python Console Ed]
% 1 Python 2.7.6 (default, Mar 22 2014, 23:03:41)
2 [GCC 4.8.2] on alex-portatil
3
5 ==> layer.id()

S & u'agueda linhas agua20141003893657531'
7 === layer.featureCount()

A
@ 8 14L
L
o

@‘? 4 »»>» layer = ggis.utils.iface.activelayer()

Py |

Puc. 1.1: Koucons Python QGIS

Bumenasemennit MaTiOHOK TMOKA3y€ K OTPUMATH BHOpaAHW y JEreH Il map, Ji3HaTuCa Horo imeHTudi-
KaTop Ta, sIKIIO [ap BEKTOPHUM, KiIbKicTh fioro 06’exris. diist B3aemonii 3 inrepdeiicom QGIS Bukopu-
croByerbcd 3MminHa iface, sgka € ek3emiigpom QgsInterface. Yepes neit intepdeiic MmoxkHa 3Beprarucs
JIO0 KapTH, MEHIO, maHejel incTrpyMenTiB Ta inmux gactua QGIS.

Juia 3pydHOCTI KOPUCTYBAYiB, i 9aC BIAKPUTTS KOHCOJI BUKOHYIOTHCs Taki KoMauau (y MailbyTHbOMY
Heil crucoK MoxkHa Gyjie pO3UIMPIOBATH )

2 Po3gin 1. Bcrtyn
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from qggis.core import *
import qgis.utils

TuM, XTO BUKOPUCTOBYE KOHCO/Ib YACTO, BAPTO MPU3HAYUTH KOMOIHAIIIO KJIABIIT 118 11 BUKJIUKY (B MEHIO
Hanawmysanns — Kombinauii xaasiw...)

1.3 Mnarinn Ha Python

QGIS nmo3Bonsie posmuproBaru cBiit (pyHKIioHan depes mwiarinu. Crodarky e 6yJ10 MOKJIMBUM JIHIIE HA
moBi C++. ITicag peanizamii nixrpumku Python y QGIS, 3’aBusiack MOKIMBICTH BAKOPUCTAHHS ILIATIHIB,
nanmmcanux na Python. I'oosna mepesara taknx miarinis y mopisasanni 3 miarinammn na C++ — mpocrora
PO3MOBCIOKEeHHS (BiAnagae HeOOXiAHICTD Y KOMILIANIT s pi3HuX maardopM) Ta pO3poOKH.

3 MoMmeHTy BBejeHHsI minrpumku Python 6ysno pospobieno 6araro niarini. Menesrkep miarinis s1o-
3BOJISIE JIETKO OTPUMYBATH, OHOBJIOBATH Ta BuAAadTH Python mmariaum. Oinbire imdopmarnii mpo pisui
JeKepena narinis posmimena na cropinni Python Plugin Repositories.

CreoproBaru maarinn Ha Python myske mpocto — muiThbes po3mia Pospobka naas'inie wa Python.

IIpumirka: Python plugius are also available in QGIS server (label  qgisserver), see QGIS Server Python
Plugins for further details.

1.4 Tlporpamun Ha Python

ITix wac 06pobku ['IC-gannx yacTo HAbAraTo 3pydHIIIe CTBOPUTH JEKIIbKA CIIEHAPITB I aBTOMATH3AIT
MPOIIECY HiXK MOCTiiTHO BUKOHYBaTH Ti cami mii 3HOBY i 3HOBY. PyQGIS momomarae 3pobutu 1te — mpocTo
iMmopryiite Moaynb qgis.core, iHimiamizyiiTe ioro i y Bac Bce roTOBE 70 OOPOOKM JAHUX.

Abo xx BaM MOXKe 3HAZOOUTHCS iHTEpAKTUBHA MporpaMa 3 neBHuM dyukmionansom I'IC — BumiproBanms
poBxkuH Ta 1oml, ekcnopr kaprtu B PDF a6o moce imme. Moaysns qgis.gui micrurs pisHomaniThi
emeMeHTH iHTEpdEeiicy, HANTOJIOBHIMNI 3 HUX — BiIXKET KAPTHU, AKUH JIETKO IHTErPYETHCS ¥ MPOrPaMy Ta,
MiATPUMY€ TIepEeMiIeHHsI, MACIITadyBaHHs 1 Oyab-gKi iHIT IHCTPYMEHTH KapTH.

PyQGIS custom applications or standalone scripts must be configured to locate the QGIS resources
such as projection information, providers for reading vector and raster layers, etc. QGIS Resources are
initialized by adding a few lines to the beginning of your application or script. The code to initialize
QGIS for custom applications and standalone scripts is similar, but examples of each are provided below.

Ilpumirka: ne BUKOpPHUCTOBYiiTe iM’sl qgis.py, mis cBoix crenapiis — Python we 3morke imMmopTryBarm
MIPWB’I3KM, OCKITBKHU iM’s1 crieHapio Oymae «3aTiHioBaTH» IX.

1.4.1 Using PyQGIS in standalone scripts
To start a standalone script, initialize the QGIS resources at the beginning of the script similar to the
following code:

from qgis.core import *

# supply path to qgis anstall location
QgsApplication.setPrefixPath("/path/to/qgis/installation", True)

# create a reference to the (gsApplication, setting the
# second argument to False disables the GUI
qes = QgsApplication([], False)

# load providers
qgs.initQgis ()

1.3. Mnaritun Ha Python 3


http://www.qgis.org/wiki/Python_Plugin_Repositories
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# Write your code here to load some layers, use processing algorithms, etc.

# When your script is complete, call ezit{gis() to remove the provider and
# layer registries from memory
qgs.exitQgis ()

We begin by importing the qgis.core module and then configuring the prefix path. The prefix path
is the location where QGIS is installed on your system. It is configured in the script by calling the
setPrefixPath method. The second argument of setPrefixPath is set to True, which controls whether
the default paths are used.

The QGIS install path varies by platform; the easiest way to find it for your your system is to use the Kon-
coav Python from within QGIS and look at the output from running QgsApplication.prefixPath().

After the prefix path is configured, we save a reference to QgsApplication in the variable qgs. The
second argument is set to False, which indicates that we do not plan to use the GUI since we are writing
a standalone script. With the QgsApplication configured, we load the QGIS data providers and layer
registry by calling the qgs.initQgis() method. With QGIS initialized, we are ready to write the rest
of the script. Finally, we wrap up by calling qgs.exitQgis() to remove the data providers and layer
registry from memory.

1.4.2 Using PyQGIS in custom applications

The only difference between Using PyQGIS in standalone scripts and a custom PyQGIS application is
the second argument when instantiating the QgsApplication. Pass True instead of False to indicate
that we plan to use a GUIL.

from qgis.core import *

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

# create a reference to the @gsdpplication

# setting the second argument to True enables the GUI, which we need to do
# since this 1s a custom application

qgs = QgsApplication([], True)

# load providers
qgs.initQgis ()

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

# When your script is complete, call ezitQgis() to remove the provider and
# layer registries from memory
qgs.exitQgis ()

Tenep moxua mpaioBatu 3 APT QGIS — 3aBanraxkyBaru mapu, BUKOHyBaTu 00pOOKY JaHUX ab0 CTBO-
puru rpadiunmii inrepdeiic 3 kaprow. Moxausocri HecKiHYeHHi :-)

1.4.3 3anyck nporpam
Heo0xigro BrazaTu cucremi ge came mrykaru 6i6miorekn QGIS ta Bignosimgai momxysmi Python — imake
Mi/T 9acC 3amyCKy 3’sIBUTHCS MOBITOMJIEHHS PO TOMUJIKY:

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

Hst 1poro HeoOxinHO BcTaHOBUTH 3MiHHY orodenHst PYTHONPATH. ¥V HacTymHUX KOMaHJaX 3aMiHsiTe
qgispath Ha peasbHe po3wminienns QGIS y Barmiii cucremi:

4 Po3gin 1. Bcryn
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e 1 Linux: export PYTHONPATH=/qgispath/share/qgis/python
e y Windows: set PYTHONPATH=c:\qgispath\python

Tenep poawmiments momyais PyQGIS Bimome, ane Bonu B cBoIO 4epry 3ajexkarhb Bif 6ibaiorek qgis_core
ra qgis_gui (momysi Python smme «obroprku» nan wumu). Y 6libimocTi BUnakis onepaniiina cucrema
He 3HAE JIe 3HAXOUATHbCH Ui 6I6JioTeKH, TOMY BU 3HOBY OTPMMAETE HOMMJIKY IMUOPTY (LOBIIOMJIEHHS
MOYKE BIJIPI3HATHCS B 3aJI€XKHOCTI BiJl OmeparniitHol cucremu):

>>> import qgis.core
ImportError: libqggis_core.so.1.5.0: cannot open shared object file: No such file or directory

st Bupitmenns i€l mpobsiemu momaiite karastoru 3 6iomiorexkamu QGIS 10 mIsXiB MOMIyKy TUHAMITHOTO
KOMTIOHY BAJIbHUKA:

e B Linux: export LD LIBRARY PATH=/qgispath/lib
e y Windows: set PATH=—C:\ qgispath;%PATH%

i komamIm MOXKHA PO3MICTHTH ¥ CTAPTOBOMY KOMaHaHOMY baiisi, akuii i 6y/1e HanamTOBYBATH CHCTEMY.
st po3ropTaHHs aBTOHOMHUX TPOrpaM, Mo BHKOpHcTOBYI0OTh PyQGIS, MokHA BUKOPHMCTOBYBaTH 1B
CIIOCOOM:

e BuMaraTu Bij KopucryBada BcranoBienns QGIS mepen BcranoBienHsiM Bamiol nporpamu. [Hcra-
JISITOP MPOrpaMy MOBHHEH IepeBipsaTu HasgpHicTh Oibsiorexk QGIS y crammaprHEX Karajgorax Ta
JIO3BOJIAITH KOPHUCTYBAJdy BKA3YBATHU 1X PO3MIIIEHHS, SAKIIO 3HAWTH iX aBTOMATHUYHO HE BJIAJIOCH.
IlepeBaror MbOr0 METOIY € TMPOCTOTA, OJHAK BiH MOTPEOYE MOMATKOBUX Iiif 3 OOKY KOPHUCTYBAYA.

e prurouaru QGIS B incTangrop cBoel mporpamu. IligroroBka 10 BUNKUCKY cTaHe GiIbIN CKJIAIHOI, a
caM iHcTansgTop 6iibin 06’eMunM. AJjie KopucTyBadi OyayTh 1m036aB/IeH] HEOOXiTHOCTI 3aBaHTaXKYy-
BATU T& BCTAHOBJIIOBATHU JIOJATKOBI IIPOIPAMU CAMOCTIHHO.

IIi nBa migxomu MOXKHA KOMOiIHyBaTH — po3ropraru mporpamy pasom 3 QGIS y Windows ta Mac OS X,
a B Linux 3asumuru Bcranossienas QGIS na poscysm kopucrysada.

1.4. Nporpamu Ha Python 5
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Loading Projects

Sometimes you need to load an existing project from a plugin or (more often) when developing a stand-
alone QGIS Python application (see: IIpozpamu na Python).

To load a project into the current QGIS application you need a QgsProject instance() object and call
its read () method passing to it a QFileInfo object that contains the path from where the project will
be loaded:

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

# qgis and Py{tj classes you will use in this script as shown below:
from ggis.core import QgsProject

from PyQt4.QtCore import QFilelInfo

# 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

u’/home/user/projects/my_qgis_project.qgs’

# Load another project

project.read(QFileInfo(’ /home/user/projects/my_other_qgis_project.qgs?’))
print project.fileName

u’/home/user/projects/my_other_qgis_project.qgs’

In case you need to make some modifications to the project (for example add or remove some layers)
and save your changes, you can call the write() method of your project instance. The write () method
also accepts an optional QFileInfo that allows you to specify a path where the project will be saved:

# Save the project to the same

project.write()

# ... or to a new file
project.write(QFileInfo(’/home/user/projects/my_new_qgis_project.qgs’))

Both read() and write() funtions return a boolean value that you can use to check if the operation
was successful.

ITpumirka: If you are writing a QGIS standalone application, in order to synchronise the loaded project
with the canvas you need to instanciate a QgsLayerTreeMapCanvasBridge as in the example below:

bridge = QgsLayerTreeMapCanvasBridge( \

QgsProject.instance() .layerTreeRoot (), canvas)
# Now you can safely load your project and see @t in the canvas
project.read(QFileInfo(’ /home/user/projects/my_other_qgis_project.qgs?’))
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3aBaHTa)keHHs LapiB

e Bexkropmi mapu
e Pactposi mapu
e Peectp mapis kaprtu

JlaBaiiTe 3aBaHTaKUMO JAeKiabka mapis 3 ganumu. QGIS posmgissie mapu Ha BeKTOpHI Ta pacTposi. Kpim
TOrO, iCHYIOTh KOPHUCTYBAIbKI THUIMHX IIAPiB, aje IX 0OrOBOPEHHS 10338 MEXKAMU I[HOT0 PO3/ILIY.

3.1 BekTopHi wapwu

To load a vector layer, specify layer’s data source identifier, name for the layer and provider’s name:

layer = QgsVectorLayer(data_source, layer_name, provider_name)
if not layer.isValid():
print "Layer failed to load!"

InenTudikarop mKkepena TaHUX e PSIOK, CHenuivHMi 119 KOKHOIO IpoBaiiaepa maHux. IMm’s mapy
BHUKOPHCTOBYETHCS y BimKeri cmucky mapis. HeoOximHo mepeBipsATH pe3yabTaT 3aBAHTAXKEHHS IIAPY.
Ko BUHUKIIA TOMUIIKA Oy/e OBEPHEHUI HEIPABUIIbHUN €K3eMILIAD.

The quickest way to open and display a vector layer in QGIS is the addVectorLayer function of the
QgisInterface:

layer = iface.addVectorLayer ("/path/to/shapefile/file.shp", "layer name you like", "ogr")
if not layer:
print "Layer failed to load!"

This creates a new layer and adds it to the map layer registry (making it appear in the layer list) in one
step. The function returns the layer instance or None if the layer couldn’t be loaded.
Huxye mokasyeTbest siK 3aBAHTAXKYBATHU IAPU 3 PISHUX JZKEpeT:
e OGR library (shapefiles and many other file formats) — data source is the path to the file:
— for shapefile:

vlayer = QgsVectorLayer("/path/to/shapefile/file.shp", "layer_name_you_like", "ogr")

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

uri = "/path/to/dxffile/file.dxf|layername=entities|geometrytype=Point"
vlayer = QgsVectorLayer(uri, "layer_name_you_like", "ogr")

e PostGIS database — data source is a string with all information needed to create a connection to
PostgreSQL database. QgsDataSourceURI class can generate this string for you. Note that QGIS
has to be compiled with Postgres support, otherwise this provider isn’t available:
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uri = QgsDataSourceURI()

# set host name, port, database name, username and password
uri.setConnection("localhost", "5432", "dbname", "johny", "xxx")
# set database schema, table name, geometry column and optionally
# subset (WHERE clause)

uri.setDataSource("public", '"roads", "the_geom", "cityid = 2643")

vlayer = QgsVectorLayer(uri.uri(), "layer name you like", "postgres')

e CSV or other delimited text files — to open a file with a semicolon as a delimiter, with field “x” for
x-coordinate and field “y” with y-coordinate you would use something like this:

uri = "/some/path/file.csv?delimiter=/s&xField=/s &yField=/s" 7 (";", "x", "y")
vlayer = QgsVectorLayer(uri, "layer name you like", "delimitedtext")

Note: from QGIS version 1.7 the provider string is structured as a URL, so the path must be
prefixed with file://. Also it allows WKT (well known text) formatted geometries as an alternative
to “x” and “y” fields, and allows the coordinate reference system to be specified. For example:

uri = "file:///some/path/file.csv?delimiter=/s&crs=epsg:4723&wktField=/s" % (";", "shape")

o GPX files — the “gpx” data provider reads tracks, routes and waypoints from gpx files. To open a
file, the type (track/route/waypoint) needs to be specified as part of the url:

uri = "path/to/gpx/file.gpx?type=track"
vlayer = QgsVectorLayer(uri, "layer name you like", "gpx'")

e SpatiaLite database — supported from QGIS v1.1. Similarly to PostGIS databases,
QgsDataSourceURI can be used for generation of data source identifier:

uri = QgsDataSourceURI()
uri.setDatabase(’/home/martin/test-2.3.sqlite’)
schema = 7’

table = ’Towns’

geom_column = ’Geometry’
uri.setDataSource(schema, table, geom_column)

display_name = ’Towns’
vlayer = QgsVectorLayer(uri.uri(), display_name, ’spatialite’)

e MySQL WKB-based geometries, through OGR, — data source is the connection string to the table:

uri = "MySQL:dbname,host=localhost,port=3306,user=root,password=xxx|layername=my_table"
vlayer = QgsVectorLayer( uri, "my table", "ogr" )

e WEFS connection:. the connection is defined with a URI and using the WFS provider:

uri = "http://localhost:8080/geoserver/wfs?srsname=EPSG:23030&typename=union&version=1.0.0&request=GetFeat
vlayer = QgsVectorLayer(uri, "my wfs layer", "WFS")

The uri can be created using the standard urllib library:

params = {
’service’: ’WFS’,
’version’: ’1.0.07,
’request’: ’GetFeature’,
’typename’: ’union’,
’srsname’: "EPSG:23030"
}
uri = ’http://localhost:8080/geoserver/wfs?’ + urllib.unquote(urllib.urlencode(params))

ITpumirka: You can change the data source of an existing layer by calling setDataSource() on a
QgsVectorLayer instance, as in the following example:

10 Po3gin 3. 3aBaHTaxeHHs wapis
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# layer is a vector layer, urt ts a {gsDataSourceURI instance
layer.setDataSource(uri.uri(), "layer name you like", "postgres")

3.2 PacTposi wapnu

For accessing raster files, GDAL library is used. It supports a wide range of file formats. In case you have
troubles with opening some files, check whether your GDAL has support for the particular format (not
all formats are available by default). To load a raster from a file, specify its file name and base name:

fileName = "/path/to/raster/file.tif"
fileInfo = QFileInfo(fileName)
baseName = fileInfo.baseName ()
rlayer = (gsRasterLayer(fileName, baseName)
if not rlayer.isValid():

print "Layer failed to load!"

Similarly to vector layers, raster layers can be loaded using the addRasterLayer function of the
QgisInterface:

iface.addRasterLayer('/path/to/raster/file.tif", "layer name you like")

This creates a new layer and adds it to the map layer registry (making it appear in the layer list) in one
step.

Raster layers can also be created from a WCS service:

layer_name = ’modis’

uri = QgsDataSourceURI()

uri.setParam(’url’, ’http://demo.mapserver.org/cgi-bin/wcs’)
uri.setParam("identifier", layer_name)

rlayer = QgsRasterLayer(str(uri.encodedUri()), ’my wcs layer’, ’wcs’)

detailed URI settings can be found in provider documentation

Alternatively you can load a raster layer from WMS server. However currently it’s not possible to access
GetCapabilities response from API — you have to know what layers you want:

urlWithParams = ’url=http://wms.jpl.nasa.gov/wms.cgi&layers=global_mosaic&styles=pseudo&format=image/jpeglcrs=E
rlayer = (QgsRasterLayer(urlWithParams, ’some layer name’, ’wms’)
if not rlayer.isValid():

print "Layer failed to load!"

3.3 PeecTp wapiB kaptun

K110 BM XO4YeTe BUKOPWCTOBYBATH BiIKPUTHU IIAPHU [ PEHIEPIHTY KapTw — He 3a0yabTe I0JaTh X
JI0 peecTpy mapiB. PeecTp mapiB kKapTu craHe iX BJIACHUKOM, & OTPUMATHU JOCTYI 10 OyIb-sIKOTO Iapy
MOKHA Oyze 3a JO0MOMOrOI0 YHIKaabHOTO imenTudikaropa. Konm map BUAANSETHCS 3 PEECTPY IMapis,
BiOyBa€eThCs HOr0O 3HUIIECHHS.

Adding a layer to the registry:

QgsMapLayerRegistry.instance() .addMapLayer (layer)

Layers are destroyed automatically on exit, however if you want to delete the layer explicitly, use:

QgsMapLayerRegistry.instance() .removeMapLayer (layer_id)

For a list of loaded layers and layer ids, use:

3.2. Pacrtposi wapm 11
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QgsMapLayerRegistry.instance() .mapLayers ()
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Po3pin 4

Pob6oTa 3 pacTtpoBumun wapamm

Tudopmariisa npo map
Renderer
— OgHOKaHATBHI pacTpu
— Bararokanamnbui pactpu
e Omnobienns mapis
OTpumaHHs 3HAYEHD

Y npOMYy pPO3iJi OMMCAHO Omepariii, IKi MOXKHA BUKOHYBATH 3 PACTPOBUMU ITAPAMU.

4.1 Incdopmauia npo wap

A raster layer consists of one or more raster bands — it is referred to as either single band or multi
band raster. One band represents a matrix of values. Usual color image (e.g. aerial photo) is a raster
consisting of red, blue and green band. Single band layers typically represent either continuous variables
(e.g. elevation) or discrete variables (e.g. land use). In some cases, a raster layer comes with a palette
and raster values refer to colors stored in the palette:

rlayer.width(), rlayer.height()

(812, 301)

rlayer.extent ()

<qgis._core.QgsRectangle object at 0x000000000F8A2048>
rlayer.extent () .toString()

u’12.095833,48.5562777 : 18.863888,51.056944°
rlayer.rasterType ()

2 # 0 = GrayOrUndefined (single band), 1 = Palette (single band), 2 = Multiband
rlayer.bandCount ()

3

rlayer.metadata()

u’<p class="glossy">Driver:</p>...°
rlayer.hasPyramids ()

False

4.2 Renderer

When a raster layer is loaded, it gets a default renderer based on its type. It can be altered either in
raster layer properties or programmatically.

To query the current renderer:

13
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>>> rlayer.renderer ()

<qgis._core.QgsSingleBandPseudoColorRenderer object at 0x7f471c1da8al>
>>> rlayer.renderer() .type()
u’singlebandpseudocolor’

To set a renderer use setRenderer () method of QgsRasterLayer. There are several available renderer
classes (derived from QgsRasterRenderer):

o QgsMultiBandColorRenderer

e QgsPalettedRasterRenderer

¢ QgsSingleBandColorDataRenderer
e QgsSingleBandGrayRenderer

e QgsSingleBandPseudoColorRenderer

OzHoKaHAJIBLHI PAcTpU MOXKYTb BijoOpazkarucs abo y BiaTiHKax ciporo (MeHIni 3HAYEHHs — YOPHUii,
Glabini 3Hadents = Giiuil) ab0 3 BUKOPUCTAHHSIM IICEBIIOKOJILOPY, KOJIM 3HAYEHHIM DACTPA HPU3HAYAE-
TheCs cBiit Kostip. Kpim Toro, omHokanaibHi pacTpu 3 HagiTpOio MOXKYTb BigoOpazkarucs y BimmosimaocTi
0 maJiiTpu. BararokamasibHi pacTpH, SIK TMPABMIIO, BiI0OparkaioThCs MIJISXOM BCTAHOBJIECHHS BiIITOBITHO-
cTi Mix ix Kanajmamu Ta Kogpropamu RGB. Ille ogua cnoci6 — BUKOPUCTOBYBATH JIMINE OJUH KAHAJ I
BimoOpazkeHHs y BiATIHKAaX ciporo abo 3 BUKOPHCTAHHAM IICEBIOKOIBOPY.

VY HACTyIHUX PO3ijIax ONUCAHO sIK BU3HAYUTH TA 3MIHUTH CTUJIb BimoOparkenns mapy. llicis Buecenus
3MiH HEOOXiJHO Oyze OHOBUTH KapTy, auB. OHOBACHHA ULAPIE.

TODO: contrast enhancements, transparency (no data), user defined min/max, band statistics

4.2.1 OpHokaHanbHI pacTpu

Let’s say we want to render our raster layer (assuming one band only) with colors ranging from green to
yellow (for pixel values from 0 to 255). In the first stage we will prepare QgsRasterShader object and
configure its shader function:

>>> fcn = QgsColorRampShader ()

>>> fcn.setColorRampType (QgsColorRampShader . INTERPOLATED)

>>> 1st = [ QgsColorRampShader.ColorRampItem(0, QColor(0,255,0)), \
QgsColorRampShader.ColorRampItem(255, QColor(255,255,0)) ]

>>> fcn.setColorRampItemList (1st)

>>> shader = QgsRasterShader ()

>>> shader.setRasterShaderFunction(fcn)

The shader maps the colors as specified by its color map. The color map is provided as a list of items
with pixel value and its associated color. There are three modes of interpolation of values:

e simiiina (INTERPOLATED): KiHmeBuii KOJip € pe3yabTaToM JIHIHHOI IHTeposIlii KOJIbOpiB

e quckperna (DISCRETE): BUKOPUCTOBYETbCS KOJIp IO Bianosimae abo Gibuiuii 3a KOJip BiAMOBiI-
HOTO 3HAYEHHS KapTH KOJLOPiB

e rouna (EXACT): inrepuossiis BiACYTHs, BIIOOParKAOTHCs JMILe HiKCeJl 32 3HAYEHHAMM, HKi € y
KapTi KOJILOPIB

In the second step we will associate this shader with the raster layer:

>>> renderer = (QgsSingleBandPseudoColorRenderer(layer.dataProvider(), 1, shader)
>>> layer.setRenderer(renderer)

The number 1 in the code above is band number (raster bands are indexed from one).
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4.2.2 barartokaHanbHi pacTpu

By default, QGIS maps the first three bands to red, green and blue values to create a color image (this is
the MultiBandColor drawing style. In some cases you might want to override these setting. The following
code interchanges red band (1) and green band (2):

rlayer.renderer() .setGreenBand (1)
rlayer.renderer() .setRedBand(2)

In case only one band is necessary for visualization of the raster, single band drawing can be chosen —
either gray levels or pseudocolor.

4.3 OHoBneHHs wapiB

If you do change layer symbology and would like ensure that the changes are immediately visible to the
user, call these methods

if hasattr(layer, "setCacheImage"):
layer.setCacheImage (None)
layer.triggerRepaint ()

Tlepmia KoHCTPYKIis TOTPIOHA OO BIEBHUTHUCH, IO [PU BUKOPUCTAHHS KeIy pPeHJepepa 3aKeloBaHi
300paxkenus mapy Bugaseni. leit dyukiionan nocrynuaunit nounaaogdn 3 QGIS 1.4, y nonepennix Bepcisx
QGIS g dyukiis BiacyTHsS — TOMY, HEpes UM, mob OyTH BIEBHEHUM Y IIPANE3JATHOCTI KOJAY B Oy1b-
skiit Bepcii QGIS, pobuthcst epeBipka Ha HASIBHICTH METO/IA.

Jpyra KOHCTPYKIIis BLATPABIISAE CUTHAJ, AKWI 3MYTIIye€ OHOBUTHCS BCl KapTH, IO MICTATH IIap.
With WMS raster layers, these commands do not work. In this case, you have to do it explicitly

layer.dataProvider() .reloadData()
layer.triggerRepaint ()

In case you have changed layer symbology (see sections about raster and vector layers on how to do
that), you might want to force QGIS to update the layer symbology in the layer list (legend) widget.
This can be done as follows (iface is an instance of QgisInterface)

iface.legendInterface() .refreshLayerSymbology(layer)

4.4 OTpMaHHA 3HA4Y€Hb

To do a query on value of bands of raster layer at some specified point

ident = rlayer.dataProvider().identify(QgsPoint(15.30, 40.98), \
QgsRaster.IdentifyFormatValue)

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

B namomy Bunajky meron results() moBepHe CIOBHUK, 3 HOMEPAMU KAHAJI B SKOCTI KJIIO4iB, Ta 3HA-
YEeHHSMHU PACTPa B TKOCTI 3HAYEHD.

{1: 17, 2: 220}

4.3. OHosneHHs wwiapis 15
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Po3zgin 5

PobGoTa 3 BekTOpHUMKM wapamun

e Retrieving information about attributes
e Selecting features
e Ileperssam 06’eKTiB BEKTOPHOTO THAPY
— Accessing attributes
— Ilepernsan Bubpanux 06’e€KTiB
— Tlepermsa meBHOT MHOXKWHU 00 €KTIB
e PenaryBanmusa BeKTOpHUX IIapiB
— CrBopenns 00’eKTiB
— Bunanenna o6’ekris
— PemaryBanns o6’ekTiB
— CTBOpeHHS Ta BUIAJEHHS TOJIB
PenaryBanus BeKTOpHUX TIapiB 3 BUKOpUCTAHHAM Oydepa 3MiH
Bukopucranus mpocTOpoBOro iHIeKCy
36eperkeHHsi BEKTOPHUX I1APiB
Memory mpoBaitaep
Souiuniii Buruisiy (CTu/b) BEKTOPHUX LIAPIB
— IIpocTnit 3mak
Pennepep xkareropisvu
— I'paxyitoBanunii 3HaK
— Pobora 3 cumBonavu

* Pobora 3 cuMBOJIbHUMH IIapaMu
* Bnacni cuMmBOIBHI MTapm
— Buaacwui penjgepepn
e Iurmri Temu

Ileit posain omucye omeparii sKi MOYKHA BUKOHYBATH 3 BEKTOPHUMU ITAPAMH.

5.1 Retrieving information about attributes

You can retrieve information about the fields associated with a vector layer by calling pendingFields ()
on a QgsVectorLayer instance:

# "layer" is a (gsVectorLayer instance
for field in layer.pendingFields():
print field.name(), field.typeName()

ITpumirka: Starting from QGIS 2.12 there is also a fields() in QgsVectorLayer which is an alias to
pendingFields().

17
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5.2 Selecting features

In QGIS desktop, features can be selected in different ways, the user can click on a feature, draw a
rectangle on the map canvas or use an expression filter. Selected features are normally highlighted in a
different color (default is yellow) to draw user’s attention on the selection. Sometimes can be useful to
programmatically select features or to change the default color.

To change the selection color you can use setSelectionColor () method of QgsMapCanvas as shown in
the following example:

iface.mapCanvas () .setSelectionColor( QColor("red") )

To add add features to the selected features list for a given layer, you can call setSelectedFeatures ()
passing to it the list of features IDs:

# Get the active layer (must be a wector layer)
layer = iface.activeLayer()

# Get the first feature from the layer

feature = layer.getFeatures() .next()

# Add this features to the selected list
layer.setSelectedFeatures ([feature.id()])

To clear the selection, just pass an empty list:

layer.setSelectedFeatures([])

5.3 lMNepernag o6’'ekTiB BEKTOPHOro wwapy

Tleperasm 06’ekTiB BEKTOPHOIO APy — OFHA 3 HaiiyacTimwux omepariii. Hukve mokaszaHo mpocTuii Ko
JJIs 1€l BUPIMIEHHS 333491, a TAaKOXK I BimoOparkeHHs aesakol imdopmarii mpo Koxkuuil 00’ekT. BBa-
KAEThCH, 10 3MiHHA layer micTuTh 00’ekT QgsVectorLayer.

iter = layer.getFeatures()
for feature in iter:
# retrieve every feature with <ts geometry and attributes
# fetch geometry
geom = feature.geometry()
print "Feature ID /d: " 7, feature.id()

# show some information about the feature
if geom.type() == QGis.Point:

x = geom.asPoint ()

print "Point: " + str(x)
elif geom.type() == QGis.Line:

x = geom.asPolyline()

print "Line: /d points" 7 len(x)
elif geom.type() == QGis.Polygon:

x = geom.asPolygon()

numPts = 0

for ring in x:

numPts += len(ring)

print "Polygon: /d rings with /d points" 7 (len(x), numPts)
else:

print "Unknown"

# fetch attributes
attrs = feature.attributes()

# attrs is a list. It contains all the attribute values of this feature
print attrs
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5.3.1 Accessing attributes

Attributes can be referred to by their name.

print feature[’name’]

Alternatively, attributes can be referred to by index. This is will be a bit faster than using the name.
For example, to get the first attribute:

print feature[0]

5.3.2 lMepernag subpaHnx ob’ekTiB

if you only need selected features, you can use the selectedFeatures() method from vector layer:

selection = layer.selectedFeatures()
print len(selection)
for feature in selection:
# do whatever you need with the feature

Another option is the Processing features() method:

import processing
features = processing.features(layer)
for feature in features:
# do whatever you need with the feature

By default, this will iterate over all the features in the layer, in case there is no selection, or over the
selected features otherwise. Note that this behavior can be changed in the Processing options to ignore
selections.

5.3.3 lepernsg nesHOI MHOXUHN O0'EKTIB

K110 HeOOXiTHO MEPEIrVISHYTH JIWIE TIeBHY MHOXKHUHY 00’€KTIB mapy, HANPUKJIAI, 00’ €KTH, 110 MOna1a-
I0Th y 3a7aHy 00acTb, ciixg gomatu napamerp QgsFeatureRequest y Bukimk merony getFeatures().
IIpukazn

request = (gsFeatureRequest()

request.setFilterRect (areaOf Interest)

for feature in layer.getFeatures(request):
# do whatever you need with the feature

If you need an attribute-based filter instead (or in addition) of a spatial one like shown in the example
above, you can build an QgsExpression object and pass it to the QgsFeatureRequest constructor. Here’s
an example

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

exp = QgsExpression(’location_name ILIKE \’JLake’\’’)

request = (gsFeatureRequest (exp)

See Bupasu, girvmpauisa ma obuucrennsa snavwens for the details about the syntax supported by
QgsExpression.

The request can be used to define the data retrieved for each feature, so the iterator returns all features,
but returns partial data for each of them.

# Only return selected fields

request.setSubset0fAttributes([0,2])

# More user friendly version

request.setSubset0fAttributes ([’name’,’id’],layer.pendingFields())

5.3. Mepernsg 00’ekTiB BEKTOPHOro Liapy 19
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# Don’t return geometry objects
request.setFlags (QgsFeatureRequest.NoGeometry)

ITopaga: If you only need a subset of the attributes or you don’t need the geometry information, you
can significantly increase the speed of the features request by using QgsFeatureRequest.NoGeometry

flag or specifying a subset of attributes (possibly empty) like shown in the example above.

5.4 PeparyBaHHs1 BEKTOpPHUX LLApPIB

BinbmricTs mpoBaiiaepiB BEKTOPHUX JaHUX MiATPAMYE PeIaryBaHHs. IHOII BOHN TO3BOJISIIOTH BUKOHY BAJTH
Jmiie gedki onepauii pegarysans. OTpuMaTi CIACOK JOCTYIIHUX OLEPaliil MOKHA 3a JOIOMOIOK METOA,
capabilities()

caps = layer.dataProvider().capabilities()

# Check if a particular capability is supported:
caps & (QgsVectorDataProvider.DeleteFeatures

# Print 2 if DeleteFeatures is supported

For a list of all available capabilities, please refer to the API Documentation of QgsVectorDataProvider

To print layer’s capabilities textual description in a comma separated list you can use
capabilitiesString() as in the following example:

caps_string = layer.dataProvider().capabilitiesString()

# Print:

# u’Add Features, Delete Features, Change Atiribute Values,
# Add Attributes, Delete Attributes, Create Spatial Indez,
# Fast Access to Features at ID, Change Geometries,

# Simplify Geometries with topological wvalidation’

By using any of the following methods for vector layer editing, the changes are directly committed to
the underlying data store (a file, database etc). In case you would like to do only temporary changes,
skip to the next section that explains how to do modifications with editing buffer.

IIpumirka: If you are working inside QGIS (either from the console or from a plugin), it might be
necessary to force a redraw of the map canvas in order to see the changes you’ve done to the geometry,

to the style or to the attributes:

# If caching ts 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.setCacheImage (None)
else:

iface.mapCanvas () .refresh()

5.4.1 CrBopeHHs1 00’ekTiB

Create some QgsFeature instances and pass a list of them to provider’s addFeatures () method. It will
return two values: result (true/false) and list of added features (their ID is set by the data store).

To set up the attributes you can either initialize the feature passing a QgsFields instance or call
initAttributes() passing the number of fields you want to be added.

if caps & (QgsVectorDataProvider.AddFeatures:
feat = QgsFeature(layer.pendingFields())
feat.setAttributes ([0, ’hello’])
# Or set a single attribute by key or by index:
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feat.setAttribute(’name’, ’hello’)

feat.setAttribute(0, ’hello’)
feat.setGeometry (QgsGeometry. fromPoint (QgsPoint (123, 456)))
(res, outFeats) = layer.dataProvider().addFeatures([feat])

5.4.2 BupaaneHus ob’ekTiB

s BumasienHs 00’€KTiB OCTATHBO MEPEIATH CIHUCOK IX imeHTudikaropis

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

5.4.3 PeparyBaHHs 00’ekTiB

Moxkua pemaryBaTu sik TeoMeTpito o6’ekra, Tax i ftoro arpudbyrtu. Hacrynauit mpuk/ias criodarky MOIu-
dikye 3nauenust arpubyTiB 3 ingekcamu 0 Ta 1, a motiMm Momudikye reomMeTpito

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.fromPoint (QgsPoint (111,222))
layer.dataProvider() .changeGeometryValues({ fid : geom })

Ilopapga: If you only need to change geometries, you might consider using the
QgsVectorLayerEditUtils which provides some of useful methods to edit geometries (translate,

insert or move vertex etc.)

5.4.4 CrtBOpeHHs Ta BMAaNeHHS NosiB
ITo6 crBopuTu mos (aTpubyTu), HEOOXITHO CTBOPUTH CIMCOK 3 OMUCOM TOJIB. JIjid BUJa/I€HHS MOJIB
JOCTATHBO HAJATHU CIUCOK 3 1X 1HIEKCAMU

if caps & (QgsVectorDataProvider.AddAttributes:
res = layer.dataProvider () .addAttributes([QgsField("mytext", QVariant.String), QgsField("myint", QVariant.I.

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

After adding or removing fields in the data provider the layer’s fields need to be updated because the
changes are not automatically propagated.

layer.updateFields()

5.5 PeparyBaHHsa BeKTOpHUX wWapiB 3 BuUKOpuUcTaHHaM Oydepa
3MIH

Ilix wac pemaryBanus Bektopuux mannx y QGIS, cmouarky He0OXiIHO TEPEBECTH IMAD Y PEXKUM Pea-
ryBaHHs, [OTIM BHecTH 3MiHu, i, Hapemri, 3adikcyBaru (abo ckacyBaru) ui 3minu. Bei 3minu, ki Bu
3pobuin, He MAIOTh CHJIM TOKH iX He Oyme 3adikcoBano — BoHM 30epiraiorhes y Oydepi 3min mapy. 1o
MOKJIMBICTh MOXKHA BHKOPHCTOBYBATH 1 MPOrpaMHO — IIe IIIe OAWH CIOCiO pemaryBaHHs IMapiB, AKHit
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JIOLIOBHIOE NIPAMHI 10CTyn 10 jgaHuX 4depe3 nposaiinep. Kopucrysarucs umm meromom coiiz Tomi, Ko-
JI KOPUCTYBa4y HAJAOTHCS rpadidni iHCTpyMeHTH penaryBaHHs, MO0 BiH Mir BHpINIyBaTw mpuiiMaTn
pe3yabTaT peJaryBaHHd YW Hi, & TAKOXK MaB MOXKJIMBICTH BUKOPHCTOBYBATH IHCTPYMEHTH TMOBTOPA Ta,
ckacyBanns. Ilix gac ¢ikcarmii 3Mia Bce omepariii 3 Oydepa 3min OyayTh mepemaHi mpoBaiiaepy.

To find out whether a layer is in editing mode, use isEditable() — the editing functions work only
when the editing mode is turned on. Usage of editing functions

# 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
layer.changeGeometry(fid, geometry)

# update an attribute with given field indez (int) to given value (QVariant)
layer.changeAttributeValue (fid, fieldIndex, value)

# add new field

layer.addAttribute (QgsField("mytext", QVariant.String))
# remove a field

layer.deleteAttribute(fieldIndex)

Huist Toro, mio6 onepauii HOBTOPY /CKACYBaHHs LPALIOBAJIA IPABUILHO, OIUCAHI BUILE METOAM HOBUHHI
GyTn po3wmimeni Bcepenmui makera 3Mmin. (YKo Bam He MOTPiIGeH (DYHKIOHAT MOBTOPY/CKACyBaHHS
3min i Tpeba 30epiraTu 3minu HeraiiHO, BCE 3BOAUTLC 10 pedazysanis wepes nposatidep). Och MpUKIAL,
BUKOPHUCTAHHS MOYKJIMBOCTI CKaCyBaHHS 3MiH

layer.beginEditCommand ("Feature triangulation")
# ... call layer’s editing methods ...

if problem_occurred:
layer.destroyEditCommand ()
return

# ... more editing ...

layer.endEditCommand ()

Meton beginEndCommand () CTBOPIOE BHYTPIIIHIO «aKTUBHY» KOMAaHJy Ta 3AIMUCYE BCi 3MiHU y BEKTOD-
momy tapi. Ilicns Bukianky endEditCommand () ms xkomanma Oyme PO3MIIEHA y CTEKYy CKACyBaHHS i
KOpPHUCTYBad 3Moxke ckacyBaru abo mosropuru ii uepe3 GUI. ko B mporeci penaryBanHs TPANUIACH
nomuika, mero] destroyEditCommand () BugamuTh KOMAHIY Ta CKACY€ BCi 3pOOJIEHI 3MiHU, [0 CTAJIHUCT
3 MOMEHTY aKTHUBAILil 11€] KOMaHIK.

To start editing mode, there is startEditing() method, to stop editing there are commitChanges() and
rollBack() — however normally you should not need these methods and leave this functionality to be
triggered by the user.

You can also use the with edit(layer)-statement to wrap commit and rollback into a more semantic
code block as shown in the example below:

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

This will automatically call commitChanges() in the end. If any exception occurs, it will rol1Back()
all the changes. In case a problem is encountered within commitChanges() (when the method returns
False) a QgsEditError exception will be raised.
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5.6 BukopucraHHsi npocTopoBOro iHOeKCcy

IIpocTopoBuit iHgeKc MOXKe 3HAYHO 30LIBIMUTH TPOAYKTUBHICTD BAIOrO KOy, SIKIO BiH YaCTO BHKOHYE
orepanil YUTAHHA BEKTOPHOI'O IIAPy. YHABITH HALPUKJIAJ, [0 BU Peasi3yere ajropuTM inTepuosduil i
JUTIS 331aHOT TOYKM HeoOXimHo 3uaiitu 10 HaifibamKkInx 00’€KTiB TOYKOBOrO IMapy abu BUKOPUCTATH iX
JUIs O0YMCIEHHS 1HTEPIIOILOBAHOTO 3HAUEHHsA. be3 mpocTopoBoro inaekcy eauHuii Crocio 3pobutu 1e B
QGIS — obumcauTH BigcTaHi Bi BCiX TOYOK 10 33/1aHOT & MOTIM TOPIBHATH TX Mixk coboro. Ile moxe 6yTu
JIOCATDH TPHUBAJIOIO OMEPAITEI0, OCODMMBO AKINO 11 HEOOXiTHO MOBTOPUTH [/ JAeKiabKox TouoK. Habararo
edeKTUBHIIIE 110 331849y MOXKHA BHPIIMIMTH 3a JIOIOMOTOI0 IIPOCTOPOBOTO iHIEKCY.

IITap 6e3 mMPOCTOPOBOrO iIHAEKCY MOXKHA TOPIBHATH 3 TeJeMOHHWM IOBITHUKOM, y SKOMY TemedOHHI
HOMEpH He BiJICOPTOBaHI a00 HE BIOPSAIKOBAHI AKMMOCH YMHOM. €auHuil CrIocio 3HAATH MOTPiOHMIT HOMEp
B TAKOMY BHIIQJIKy — MEPEryIsiIaTh JOBITHUK CTOPIHKA 33 CTOPIHKOIO, TOKHU MOTPiOHA iHdopMmariis me Oymne
3HaliIeHa.

Spatial indexes are not created by default for a QGIS vector layer, but you can create them easily. This
is what you have to do:

® CTBODEHHS TPOCTOPOBOTO IHIEKCY — HACTYMHUHN KO CTBOPUTH MyCTHil iHIEKC
index = QgsSpatiallndex()
e add features to index — index takes (QgsFeature object and adds it to the internal data

structure. You can create the object manually or use one from previous call to provider’s
nextFeature ()

index.insertFeature (feat)

® 11iC/Id 3AIIOBHEHHS 1HJIEKCY MOXKHA IEPEXOJIUTU JI0 BUKOHAHHS 3alUTiB

# returns array of feature IDs of five nearest features
nearest = index.nearestNeighbor(QgsPoint(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))

5.7 306epe>keHHs1 BEKTOPHUX LWIapiB

L7151 36epeskeHHsT BEKTOPHUX TTapiB BUKOPHUCTOBYEThCsT Kiaacc QgsVectorFileWriter. Bin mo3Bomsie cTro-
proBatu (aiin y 6yab-akomy OGR-cymicaomy dopmari (shape-daiinn, GeoJSON, KML Ta inmi).

Icaye nBa criocobu 36epeskeHHsT BEKTOPHUX TAHWUX:
o 3 exsemmnapa (QgsVectorLayer

error = QgsVectorFileWriter.writeAsVectorFormat(layer, "my_shapes.shp", "CP1250", None, "ESRI Shapefile")

if error == QgsVectorFileWriter.NoError:
print "success!"

error = QgsVectorFileWriter.writeAsVectorFormat(layer, "my_json.json", "utf-8", None, "GeoJSON")
if error == QgsVectorFileWriter.NoError:
print "success again!"

The third parameter specifies output text encoding. Only some drivers need this
for correct operation - shapefiles are one of those --- however in case you

are not using international characters you do not have to care much about

the encoding. The fourth parameter that we left as ‘‘None‘‘ may specify
destination CRS --- if a valid instance of :class:‘QgsCoordinateReferenceSystem®
is passed, the layer is transformed to that CRS.
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For valid driver names please consult the ‘supported formats by OGR‘_ --- you
should pass the value in the "Code" column as the driver name. Optionally

you can set whether to export only selected features, pass further
driver-specific options for creation or tell the writer not to create
attributes --- look into the documentation for full syntax.

® 3 OKpeMuX 00’eKTiB

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

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

create an instance of vector file writer, which will create the vector file.
Arguments:
. path to new file (will fail <f exists already)
. encoding of the attridbutes
. fteld map
. geometry type - from WKBTYPE enum
layer’s spatial reference (instance of
QgsCoordinateReferenceSystem) - optional
6. driver name for the output file
writer = QgsVectorFileWriter ("my_shapes.shp", "CP1250", fields, QGis.WKBPoint, None, "ESRI Shapefile')

OB R OR R R R R R
N WD~

if writer.hasError() != QgsVectorFileWriter.NoError:
print "Error when creating shapefile: ", w.errorMessage()

# add a feature

fet = QgsFeature()
fet.setGeometry(QgsGeometry.fromPoint (QgsPoint (10,10)))
fet.setAttributes([1, "text"])

writer.addFeature (fet)

# delete the writer to flush features to disk
del writer

5.8 Memory nposaiigep

Memory uposaiizep 31e011b10r0 IPU3HAYEHHU /118 BAKOPUCTAHHS PO3POOHMKAMU LIPOIpaM Ta ILIariHis.
Bin ne 3amucye mani Ha IWCK, IO J03BOJISIE PO3POOHWKAM BHKOPHUCTOBYBATH HOTO B SKOCTI ITBUIKOTO
CXOBWIIQA, TUMYACOBUX TAHUX.

TIpoBaitnep m03BOJIsIE CTBOPIOBATH TEKCTOBI, ITiJI Ta AECATKOBI MO,

Memory mpoBaiiiep TaKOXK MiITPUMY€ MPOCTOPOBE 1HIEKCYBAHHS, iHAEKC MOXKHA TOOY/yBATA BUKJIMKOM
Merony createSpatialIndex () mpoaiinepa. [licist cTBOpeHHS iHAEKCY meperysam 00 €KTiB y MeyKax He-
BEJIMKUX PEriOHIB CTaHe 3HAYHO IMBUIUM (OCKIIbKA OyIyTh 3alUTyBaTH JIAIIE 00 €KTH, 10 TONAIAI0ThH
y 3aJiaHuii IPSIMOKYTHUK ).

o6 crBOopuTH TMMYAcCOBWi AP 3a AOMOMOrOI0 MEmOry mpOoBajepa JOCTATHBO BKA3aTu 'memory" B
sArocri inenrudikaropa nposaiiiepa y koHcTpyKTOpi QgsVectorLayer.

YV KOHCTPYKTOp Takoxk mepemaeTbca URI, mo 3amae tunm reomerpii mapy. Ile moxke Oyrm: "Point",
"LineString", "Polygon", "MultiPoint", "MultiLineString" abo "MultiPolygon".

URI rakox moxke micturw indopmariiio npo cucreMy KOODAWHAT, MOJis, Ta HACTPOUKU MIPOCTOPOBOTO
ingexcyBanis. BUKOpUCTOBYETbCS HACTYITHUN CHHTAKCHUC:

crs—=definition 3amae cucremy KOOpAWHAT mIApPy, B sKOCTi definition MOMyCKAETHCS BUKOPUCTAHHS
Oynp-sikoro dbopmary, 1mo npuiiMaeTbest QgsCoordinateReferenceSystem. createFromString()

index—yes Bkasye uu Oyue mpoBaiiaep BUKOPUCTOBYBATH IIPOCTOPOBHI 1HIEKC
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field=name:type(length,precision) Ouucye arpubyru wapy. Koxuuii arpubyr mae im’s rta, nebo-
B’g3K0BO, TN (LW, 3 MIABAIOYOI0 KOMOIO ab0 TEKCT), JOBXKUHY Tak TOYHICTH. Moxe OyTu me-
KLThKa TaKUX OIHCIB.

Hwmxdge mokazano URI, sikmit mictuts Bei 11i mapamerpu

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

Hacrymuuit pparmenT Komy meMOHCTPYE CTBOPEHHS Ta 3allOBHEHHS JAHWME MEmory mpoBaiinepa

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

# add fields
pr.addAttributes ([QgsField("name", QVariant.String),
QgsField("age", QVariant.Int),
QgsField("size", QVariant.Double)])
vl.updateFields() # tell the vector layer to fetch changes from the provider

# add a feature

fet = QgsFeature()
fet.setGeometry(QgsGeometry.fromPoint (QgsPoint (10,10)))
fet.setAttributes(["Johny", 2, 0.3])
pr.addFeatures([fet])

# update layer’s extent when new features have been added
# because change of extent in provider ts mot propagated to the layer
v1l.updateExtents ()

Hapermri, nepeBipumo 9u Bce MPORIILIO YCIIITHO

# show some stats

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

print "features:", pr.featureCount()

e = layer.extent()

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

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

5.9 3osHiwHi BUrnag (CTunb) BeKTOPHUX LWIapiB

Ilin gac Bizyasizarii BEKTOPHOTO MIapy, 30BHIMTHINA BUTJISA, JAHUX BU3HAYAETHCSA PEHAEPEPOM Ta CUM-
BoJIaMu, siKi acorifioBani 3 mapom. CHMBOIN 1€ KJIacH, siki 3aifiMaloThbCd Bi3yasizamieio o0’ekTiB, a
peHepep BU3HAYAE AKHUI caMe CHMBOJ Oy/ie BUKOPHUCTOBYBATHCS JIsi TIEBHOrO 00’€KTA.

Orpumaru peHesepep Hapy MOXKHA TAK:
renderer = layer.rendererV2()
Tenep MoxkHA TIEperagHYTH iHGOPMAIIO TPO PEHAEPED

print "Type:", rendererV2.type()

V 6ibaioreni sapa QGIS peasnizoBano JekiibKa penjepepis:
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Tun Knac KomeHTap

si- QgsSingleSymbolRendereBi2yasizye Bci 06’eKTH OJHUM i THM K€ CHMBOJIOM

ngleSymbol

categori- QgsCategorizedSymbolRelieyerif®e 06’ekTr 3 BUKOPUCTAHHAM PI3HUX CHMBOJIIB

zedSymbol JIJIsT KOYKHOI KaTeropii

graduatedSynb@gsGraduatedSymbolRenddlisyiifizye 00’€KTH 3 BUKOPUCTAHHAM PI3HUX CHMBOJIB
JIJIsl KOZKHOTO J1ialia30Hy 3HA4YeHb

There might be also some custom renderer types, so never make an assumption there are just these types.
You can query QgsRendererV2Registry singleton to find out currently available renderers:

print QgsRendererV2Registry.instance().renderersList()
# Print:

[u’singleSymbol’,

u’categorizedSymbol”’,

u’graduatedSymbol’,

u’RuleRenderer’,

u’pointDisplacement’,

u’invertedPolygonRenderer’,

u’heatmapRenderer’]

Icrye MOXKIMBICTH OTPUMATH JAMII BMICTy peHIepepa y TEKCTOBOMY BUTJISII — IIe MOYKe OyTH KOPUCHUM
i 9Yac 3HEBAIXKEHH S

print rendererV2.dump()

5.9.1 MpocTuin 3HakK

OTpuMaTH CUMBOJ, 1110 BUKOPUCTOBYETHCS T Bizyastizalii MOYKHA 3a JOTMOMOro0 Metona symbol(), a
g iioro momudikarii caykuTh Meron setSymbol() (mpumitka Jyisa po3pobuukis Ha C++: penaepep
CTa€ BIACHUKOM CHMBOJIA).

You can change the symbol used by a particular vector layer by calling setSymbol () passing an instance
of the appropriate symbol instance. Symbols for point, line and polygon layers can be created by calling
the createSimple() function of the corresponding classes QgsMarkerSymbolV2, QgsLineSymbolV2 and
QgsFillSymbolV2.

The dictionary passed to createSimple() sets the style properties of the symbol.

For example you can replace the symbol used by a particular point layer by calling setSymbol () passing
an instance of a QgsMarkerSymbolV2 as in the following code example:

symbol = QgsMarkerSymbolV2.createSimple({’name’: ’square’, ’color’: ’red’})
layer.rendererV2() .setSymbol (symbol)

name indicates the shape of the marker, and can be any of the following:
e circle
e square
® cross
e rectangle
e diamond
® pentagon
e triangle
e equilateral_triangle
e star

e regular_star
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® arrow
e filled_arrowhead
® X

To get the full list of properties for the first symbol layer of a simbol instance you can follow the example
code:

print layer.rendererV2() .symbol() .symbolLayers() [0] .properties()
# Prints

{u’angle’: u’0’,

u’color’: u’0,128,0,2557,
u’horizontal_anchor_point’: u’1l’,
u’name’: u’circle’,

u’offset’: u’0,0’,
u’offset_map_unit_scale’: u’0,0’,
u’offset_unit’: u’MM’,

u’outline_color’: u’0,0,0,2557,
u’outline_style’: u’solid’,
u’outline_width’: u’0’,
u’outline_width_map_unit_scale’: u’0,0’,
uw’outline_width_unit’: uw’MM’,
u’scale_method’: u’area’,

u’size’: u’2’,

u’size_map_unit_scale’: u’0,0’,
u’size_unit’: u’MM’,
u’vertical_anchor_point’: u’1’}

This can be useful if you want to alter some properties:

# You can alter a single propery...
layer.rendererV2() .symbol() . symbolLayer (0) . setName (’square’)

# ... but not all properties are accessible from methods,

# you can also replace the symbol completely:

props = layer.rendererV2().symbol().symbolLayer (0) .properties()
props[’color’] = ’yellow’

props[’name’] = ’square’
layer.rendererV2() .setSymbol (QgsMarkerSymbolV2. createSimple (props))

5.9.2 PeHpepep kaTeropismu
JlizmaTncst Ta BCTAHOBUTH iM’st aTpudOyTa, AKUil Oyae BUKOPHCTOBYBATHCA M/ KIachu@iKaiii MOXKHA 3a
noroMorow Meroais classAttribute() Ta setClassAttribute().
A Tak OTPUMYIOTH CITUCOK KATETOpiit
for cat in rendererV2.categories():
print "/s: /s :: Js" i (cat.value().toString(), cat.label(), str(cat.symbol()))
Tyr value() — BesmunHA, M0 BUKOPUCTOBYETHCS JJIsi PO3PI3HAHHS Kareropiit, label() — mirka kare-
ropii, a Mmerox symbol () moBepTae BiAMOBiIHMI CHMBOJI.

Takox peHzmepep, sik TPaABUJIO, 30epirae BUXiIHWUI CUMBOJI T KOJbOPOBY IIKAJTY, siKi BHKOPUCTOBYBAJIACS
s knacudikarii. OrpumaTu X MOXKHA 32 J0MOMOro MetoiB sourceColorRamp () ta sourceSymbol ().

5.9.3 [pagyinnoBaHuii 3HaK

Ileit penmepep ayzke cxoxkuil Ha rpajyiioBaHuil 3HAK, ONUCAHUI BUINE, aji€ 3aMiCTh OIHOIO 3HATEHHS
JIIST KJIacy BiH OMepye Miama3HoM 3HAYEHD, i K HACHITOK MOYKe BUKOPWCTOBYBATHCS JIUIIE 3 UNCIOBUMU
aTpubyTamu.

Orpumaru indopMAaIiio PO AIANA30HHU, [0 BUKOPUCTOBYIOTHCS, MOYXKHA TaK
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for ran in rendererV2.ranges():
print " - : "k
ran.lowerValue(),
ran.upperValue(),
ran.label(),
str(ran.symbol())
)

4K iy monepeaHbOMY BHIMAIKY JOCTYIIHI MeToqu classAttribute () ajis orpuManis iMeHi arpubyTa Kiia-
cudikarii, sourceSymbol() Ta sourceColorRamp() Ajis OTpUMAaHHS BUXiJHOTO CHMBOJIA Ta KOJIHOPOBOI
mKkasn. Kpim toro, gogarkosuit Meros mode () MO3BOJISIE JI3HATHUCS SIKUIl AJTOPUTM BHKOPHCTOBYBACS
JUIs CTBOPEHHS [lana30HiB: PiBHI iHTEpBaJ/IM, KBAHTHUI ab0 IIOCH iHIIIe.

K10 BU XO4eTe CTBOPUTHU CBili peHJepep KaTeropisMu, MOXKeTe B3ATH 33 OCHOBY HacTymHuil kom. Tyr
ITOKA3aHO IIPOCTHH MO 00’ €KTIB HA JIBA KJIACH

from qgis.core import *

myVectorLayer = QgsVectorLayer (myVectorPath, myName, ’ogr’)

myTargetField = ’target_field’

myRangeList = []

myOpacity = 1

# Make our first symbol and range...

myMin = 0.0

myMax = 50.0

myLabel = ’Group 1°

myColour = QtGui.QColor (’#ffee00’)

mySymboll = QgsSymbolV2.defaultSymbol (myVectorLayer.geometryType())

mySymboll.setColor (myColour)

mySymboll.setAlpha (myOpacity)

myRangel = QgsRendererRangeV2(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 = QgsSymbolV2.defaultSymbol(
myVectorLayer.geometryType())

mySymbol2.setColor (myColour)

mySymbol2.setAlpha(myOpacity)

myRange2 = (QgsRendererRangeV2(myMin, myMax, mySymbol2 myLabel)

myRangeList.append (myRange2)

myRenderer = QgsGraduatedSymbolRendererV2(’’, myRangeList)

myRenderer.setMode (QgsGraduatedSymbolRendererV2.EqualInterval)

myRenderer.setClassAttribute (myTargetField)

myVectorLayer.setRendererV2 (myRenderer)
QgsMapLayerRegistry.instance () .addMapLayer (myVectorLayer)

5.9.4 PoboTa 3 cumBOonamu

CuMBOJIN NIPEACTABISIOTHCS 6a30BUM KiiacoM QgsSymbolV2 Ta TphOMa HAIAKAMU:
e (gsMarkerSymbolV2 — mia To9ok
e QgsLineSymbolV2 — nna Jiniit
e QgsFillSymbolV2 — gy mosironis

KoxHuil CHUMBOJI CKJIAJAETHCS 3 OJHOTO YU JEKUIbKOX CHMBOJIBHUX IMIapiB (moxiaHi Kjacu
Bij QgsSymbolLayerV2). Beio pobory 3 Bisyasizanii BUKOHYIOTH caMe CUMBOJIbHI LIApU, CUMBOJI JIMLIE
KOHTeWHep JJ1d HUX.
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OrpumaBLiy eK3eMiisap cuMBoJa (HALPUKIAL, Bl penjepepa), MoxHa Bupuuru foro. Merox type ()
PO3KaXKe MapKep Iie, 9u JIiHig abo mosiron. Merox dump () moBepHe KOpOTKuit omuc cumBosa. OTpumarn
CITHCOK IIIapiB CHMBOJIA MOXKHA, TaK

for i in xrange(symbol.symbolLayerCount()):
lyr = symbol.symbolLayer (i)
print "/d: " % (i, lyr.layerType())

Hiznarucss mpo KoOJip cuMBOJA J0mOMOXKe merop color (), a i 3MiHM KOJIbOPY BHKOPHCTOBYETDHCS
setColor(). Y cuMBOJIB THIy MapKep I0JATKOBO MpHUCYyTHI Meroaun size() ta angle(), ski mo3Bo-
JIIIOTH OTpUMATH 1HMOPMAII0 PO PO3MIp CHMBOJIA Ta HOro KyT moBOpoTy. A JiHiliHi CHMBOIM MalOTh
Meron width(), gkuit moBepTaE TOBIIUHY JIiHil.

Poswmip Ta ToBIIMHA 323 3aMOBYAHHSAM 33/IaI0THCA Y MLTiMETPax, & KyT IIOBOPOTY — y I'Pajycax.

PobGoTa 3 cCMMBOJIbHUMU LLIApAMU

Sk yaxke 6yno ckazano, mapu cumsosy (oxinui Big QgsSymbolLayerV2) BusHAYAIOTH 30BHILIHI BULJIsi
o6’ekTiB. IcHye mekiapka 6a30BUX KJACIB CUMBOJBHUX TapiB. KpiM TOro, MOXKHA CTBOPIOBATH CBOI CUM-
BOJIHHI ITAPM 1 TAKMM YMHOM BITMBATH Ha Bi3yasizariio 06’ekTiB y mmpokux mexkax. Merox layerType ()
OJTHO3HAYHO i/IeHTHU]IKY€E KJIAC CUMBOJIBHOIO 1IAPY — OCHOBHUMH i JOCTYIHUMHE 33 3aMOBYAHHSM € CHUM-
BosibHI mapu SimpleMarker, SimpleLine and SimpleFill.

Orpumary HOBHUMN CIMCOK CHUMBOJIBHUX LIAPIB, siKi MOXKHA BUKOPUCTOBYBATH y 3a/IaHOMY CHUMBOJILHOMY
mapi MOXKHa TaK

from qggis.core import (QgsSymbolLayerV2Registry

myRegistry = QgsSymbolLayerV2Registry.instance()

myMetadata = myRegistry.symbolLayerMetadata("SimpleFill")

for item in myRegistry.symbolLayersForType (QgsSymbolV2.Marker) :
print item

Pezynprar

EllipseMarker
FontMarker
SimpleMarker
SvgMarker
VectorField

Kunac QgsSymbolLayerV2Registry ymnpanise 6a3010 JaHUX BCiX JOCTYIMHWX CUMBOJIBHHUX ITapiB.

OrpumMaTu JOCTYN 70 JAHUX IIapy MOXKHA 3a JIONOMOIOI0 MeTony properties(), siKuii IOBEpHE CJIOB-
HUK (Dapy KJI0Y-3HAYEHHs ) XapAKTEPUCTHUK, 110 BILIMBAIOTH HA 30BHiuIHIN Burian. Kpim Toro, icHyoTs,
cuisbHi At Beix tumnis, meroau color (), size(), angle(), width() ra Binmosiaui momgudikaropu. Ciis
maM’saTaTH, M0 KYT MOBOPOTY Ta PO3MIp AOCTYMHI TIMLKM JJsT CHMBOJBLHUX TMAPIB TUIY MapKep, & TOB-
IIHA — TiABKA JJI8 CHMBOJIBHUX IIAPiB THITY JIiHid.

BnacHi cumBsonibHI wapwm

VsBiTh, 1110 BaM HEOOXiTHO HAJAIITYBATH MPOIIEC BidyaJri3aliii cBOIX JanuX. Bu Moxkere CTBOPUTH BJIACHUIT
KJIAC CHMBOJIBHOTO IApy, fKwit Oyzae BimoOpaxkatu 00’e€kTu came Tak, sk BaMm moTpiono. Och mpukriIam
MapKepa, SKUi MaJ0€ YepBOHI KOJIa 33/IAHOTO PAIiyca

class FooSymbolLayer (QgsMarkerSymbolLayerV2) :

def __init__(self, radius=4.0):
QgsMarkerSymbolLayerV2. __init__(self)
self.radius = radius
self.color = QColor(255,0,0)

def layerType(self):
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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)

Merton layerType () 3ama€ iM’s CUMBOJIBHOTO IAPY, AK€ TTOBUHHO Oy TH YHIKAJIBHUM CEPE] BCIX CHMBOJIb-
nux mapis. 11106 Bci arpubyTu 3ajwimajncs HE3MIHHUMHU BUKOPHUCTOBYIOTHCS XapaKTepucTuku. Meror
clone () mOBHHEH MMOBEPTATH KOO CHMBOJIBLHOIO IMIAPy 3 TOYHO TAKKUM 2K arpubyTtamu. I Haperri, Mmero-
nu Bisyastizamii: startRender () BuK/IMKAaEThCH mepe/i Bidyasizamitoe mepiioro ob’ekry, a stopRender ()
— 110 3aBepLIEHHIO BizyaJsizauii. 3a BjacHe Bidyasizaniro sianosizae meros renderPoint (). Koopaunaru
TOYKM (TOYOK) MOBUHHI OYTH 3a3/1aJI€riIb CKOHBEPTOBAHUMY Y BUXIIHI KOODAMHATH.

Ja mostisiniit Ta WOJIrOHIB €quHA BigMmiHHiCTE Oyae y MeToai Bisyasrisarmii: Ciij BHKOPHCTOBYBATH
renderPolyline(), aKOMy mepenaeTbCs CIUCOK JiHiil, a00 renderPolygon (), SKOMy MepeIaeThCs CIIu-
COK TOYOK, IO yTBOPIOIOTH 30BHIIIHIO MEXKY, Ta CIMCOK BHYTpiuHix kiser (a6o None) Japyrum napame-
TPOM.

Taproi0 mpakTUKOIO € peasizallis iHTepdelicy Ajs HACTPOWKM aTpuOyTiB CHMBOJIBHOTO IMapy, IO H0-
3BOJISIE KOPUCTYBAadYaM HAJIAIMITOBYBATU 30BHIMHIN BUrIgd. Tak, y HaAIOMY MPHUKIAIL MOXKHA HATATH
KOPHUCTYyBadaM MOXKJIMBICTH 3MIHIOBATH pasiyc Koja. PeasmizyBaTn e MOXKHA Tak

class FooSymbolLayerWidget (QgsSymbolLayerV2Widget) :
def __init__(self, parent=None):
QgsSymbolLayerV2Widget.__init__(self, parent)

self.layer = None

# setup a simple UI

self.label = QLabel("Radius:")

self.spinRadius = QDoubleSpinBox()

self .hbox = QHBoxLayout ()

self .hbox.addWidget (self.label)

self .hbox.addWidget (self.spinRadius)

self.setLayout (self.hbox)

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

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

def symbolLayer(self):
return self.layer

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

Ileit Bimker moxkHA BOYIyBaTH y JiAJOT HACTPOHKN CUMBOJA. KoM CHMBOIBHUIN mMIap BUOMPAETHCS y
J1iaJ1031 HACTPOWKM CHMBOJIA, CTBOPIOETHCSA €K3EMILISAD CHMBOJIBHOTO APy Ta €K3EMILISP BiIIOBIIHOIO
Bimkery. Ilorim Bukankaerscss meron setSymbolLlayer () mob6 mpuB’si3aTH CHMBOJIBHUE IIap 70 Bimke-
Ty. ¥ [IbOMYy METOi Bi/2KeT IMOBHHEH OHOBHUTH CBiil iHTepdeiic, mob BimoOpasuTu 3HaYEHHS ATPUOYTIB
cuMBosibHOrO 1mapy. liamor Buksiukae dynknito symbolLayer () 1mo6 orpuMaru 3MiHEHUNH CHUMBOJIbHUIT
map JJis MOJAIBHOTO BUKOPUCTAHHS.

Ilicas koxxHOl 3MinM aTpuOyTiB BijmzkeT moBMHEH nocusiaty curaasi changed(), mob aiasor HacTPOIKH
MiTr' OHOBUTH TIONIEP/THI TTeperJis CuMBOJIA.

SammmuBes ocranHiit kpok: posnosicru QGIS npo icayBanus mux Kiracis. s boro 0CTaTHHO JOAATH
CUMBOJIBHMI TAp 10 BiAMOBIIHOTO peecTpy. 3BUUaiiino, MOYKHO BUKOPHUCTOBYBATH CUMBOJILHMIA map i 6e3
BHECEHHSI Y PEECTD, ajie Tomi mesakuil pyukiionas Oyme wemocrynuuii. Hanpukiiaz: 3aBaHTasKeHHS TTPO-
€KTiB 3 JOJATKOBUMY CUMBOJILHUMU IapamMu ab0 HEMOXKJIUBICTH pelaryBaHHs aTpUOYTIB CHMBOJILHOTO

mapy.

Cuovarky HEOOXiHO CTBOPUTH METAIAHI CHMBOJIBHOIO IIAPY

class FooSymbolLayerMetadata (QgsSymbolLayerV2AbstractMetadata):

def __init__(self):
QgsSymbolLayerV2AbstractMetadata.__init__(self, "FooMarker", QgsSymbolV2.Marker)

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

def createSymbolLayerWidget(self):
return FooSymbolLayerWidget ()

QgsSymbolLayerV2Registry.instance () .addSymbolLayerType (FooSymbolLayerMetadata())

VY KOHCTPYKTOp 6aThKiBCHKOrO KJiacy HeoOXiqHO nepeaaTu Tuil mapy (Toil camuii, 1o noBinomise map) Ta
Tun cuMBoJy (Mapkep /minig/mosiron). createSymbolLayer () CTBOPIOE €K3EMILIADP CUMBOJIBHOIO HIAPY
3 arpubyramu, skazaHuMu y cjioBHUKY props. (Byapre ypaxkui, kiiodi € ek3emiuigpamu QString, a ne
o6’ekramu “str”). Meroxy createSymbolLayerWidget() moBuHeH mosBepraru Bi/Ker HACTPOHOK 1bOIO
CHUMBOJIBHOTO TIIapy.

OcramHiM psiIKOM MU BKJIIO9AEMO CHMBOJIbHUN THap y peectp. Ha mpomy Bee.

5.9.5 BnacHi peHgepepn

MoK uBiCTH CTBOPUTH BJIACHUH PEHIEPEP MOXKE CTATH Y HATOII, AKINO HEOOXiTHO peasi3yBaru 0coOauBi
npaBuia Bisbopy cuMBOJIB st Bidyasidarii. IlpuknasamMu Takux curyariit MOXKyTb OyTH: CHMBOJ IO-
BUHEH BiJOOpaykaTHCs B 3aJI€KHOCTI BiJ 3HAYEHD JEKIIHKOX IMOJIB, PO3MIP CHMBOJIA TIOBUHEH 3aJIeXKATH
BiJ[ TOTOYHOTO MACIITA0y TOIIIO.

Hacrynuuii Koa JeMOHCTPYE IPOCTHII peHIepep, sSKUil CTBOPIOE ABa MapKEPH Ta BUIIAIKOBHUM YHHOM
BUOMPAE OIHM 3 HUX [ Bi3yasizarlil KOKHOTO 00’€KTa

import random

class RandomRenderer (QgsFeatureRendererV2):
def __init__(self, syms=None):
QgsFeatureRendererV2.__init__(self, "RandomRenderer")
self.syms = syms if syms else [QgsSymbolV2.defaultSymbol(QGis.Point), QgsSymbolV2.defaultSymbol(QGis.Point)

def symbolForFeature(self, feature):
return random.choice(self.syms)
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def startRender(self, context, vlayer):
for s in self.syms:
s.startRender (context)

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

def usedAttributes(self):
return []

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

VY kouCTPyKTOp GaThKiBCHKOTO Kiacy QgsFeatureRendererV2 neobximgno mepemaru im’sa pengepepa (mo-
BUHHO OyTH yHiKajbHUM). MeTosn symbolForFeature () Busnavae gakuii cuMBoJI Oy/ie BUKOPUCTOBYBATUCS
JUIst IeBHOTO 06’¢kTa. startRender () ra stopRender () BmkoHyIOTH ininjasizarniio/dbinamizanito pes/e-
piara cumBosa. Meton usedAttributes () Moxke moBepTaTH CIUCOK iMEH OB, sIKi BHKOPUCTOBYIOTHCS
pennepepom. I maperTi, MeTos clone() MOBWHEH MOBEPTATH KOINIO pPeHIAEpepa.

4k i y BUNQIKy CHMBOJILHUX ITApiB, peHaepep Moxke Maru rpadiunnii inTtepdeiic a1 HACTPONKHU ma-
pametpiB. Bin ycmagkoByerncs Binm knacy QgsRendererV2Widget. HacTynHuil Kox cTBOPIOE KHOMKY, SIKa
JIO3BOJISIE 3MIHIOBATH OJIMH 3 CHMBOJIIB

class RandomRendererWidget (QgsRendererV2Widget) :
def __init__(self, layer, style, renderer):
QgsRendererV2Widget. __init__(self, layer, style)

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

self.r = renderer
# setup UI
self.btnl = QgsColorButtonV2()
self.btnl.setColor(self.r.syms[0].color())
self.vbox = QVBoxLayout ()
self.vbox.addWidget (self.btnl)
self.setLayout (self.vbox)
self.connect(self.btnl, SIGNAL("clicked()"), self.setColorl)

def setColoril(self):
color = QColorDialog.getColor(self.r.syms[0].color(), self)
if not color.isValid(): return
self.r.syms[0].setColor(color);
self.btnl.setColor(self.r.syms[0].color())

def renderer(self):
return self.r

Y KOHCTPYKTOD I€pelacTbcs ek3eMiuiap akrubHoro mapy (QgsVectorLayer), riobainbHuil CTuib
(QgsStyleV2) ra norounuil penuepep. JKino peHgepep He 3a1aH0, abo HOro Mae iHmMii THIL — MU 3aMi-
HIOEMO TIOI'0 CBOIM PEHJIEPEPOM, B ITPOTUJIEXKHOMY BUIIAJIKY BUKOPUCTOBYEMO IIOTOYHUI PEHJIEpep (HKI/H‘/’I
HaMm i morpiben). HeoOxigHo OHOBUTH BijzKeT, 1100 BinoOpa3uTu moTouHuii cran peraepepa. Ilpu 3akpur-
Ti miasiora HaCTPONOK peHepepa BUKJINKAEThCA MeTon renderer () Bimkera mobd OTpUMATH MOTOIHUIT
peHmepep — BiH Oy/e MiIKTIOYEHNH 10 mapy.

SaMIIuaoCh MAroTYBaTH METaJaHi PeHJepepa Ta BHECTH WOro y PEECTp iHAKINEe 3aBAHTAXKHUTHU MIAPU
3 MM PEHJEPEepOM He BIACTHCS, 8 KOPUCTYBAY HE TODAYUTH HOro y CIHWCKY IOCTYITHHX PEHJIEepepiB.
3aBepiyemo nHar mpukiaj 3 RandomRenderer

class RandomRendererlMetadata(QgsRendererV2AbstractMetadata) :
def __init__(self):
QgsRendererV2AbstractMetadata.__init__(self, "RandomRenderer", "Random renderer'")
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def createRenderer(self, element):
return RandomRenderer ()

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

QgsRendererV2Registry.instance() .addRenderer (RandomRendererMetadata())

fk iy BUDAAKY 3 CHMBOJILHUMH IapaMu, aOCTPAKTHUN KOHCTPYKTOP METAaHWX MOBHHEH OTPUMATH
im’s1 penjiepepa, Bugume im’s penjepepa (BukopucroByerbed B GUI) ra, 3a GazkaHHsM, HUIAX 10 IKOHKU
pernepepa. B meron createRenderer () mepenaerbest ek3emiissp QDomElement, sikuii MOYKe BUKOPHUCTO-
BYBaTHUCH JJIs1 BiIHOBJIEHHs cTaHy penzepepa 3 nepeBa DOM. Meron createRendererWidget () Bigmo-
BiZla€e 3a CTBOpEeHHSE BiIKeTa HACTPOUKH peHjepepa. KO peHjepep He Ma€ BiIzKeTa HACTPOUKH, et
MeToI, MOXKe OyTHr BifcyTHIM abo mpocto moBeptaru None.

BceranoBuru iKOHKY peHiepepa MOXKHA, epeaasinu i1 y koucrpykrop QgsRendererV2AbstractMetadata
TperiM (HEOOOB A3KOBUM ) TTAPAMETPOM — KOHCTPYTOp 6a3oBoro Kiaacy B dbyHKIix func:  init_ kjacy
RandomRendererMetadata Oyme MaTu BUTJISA

QgsRendererV2AbstractMetadata.__init__(self,
"RandomRenderer",
"Random renderer",
QIcon(QPixmap ("RandomRendererIcon.png", "png")))

IkoHKY MOXKHA MPU3HAYUTH 1 Mi3HIiIIE 32 J0moMOroi meroaa setIcon() Kaaca meraganux. IKOHKaA 3aBaH-
raxKyerbesd abo 3 daiiiny (sk nokazano suuie) abo 3 pecypeis Qt (y ckanani PyQt4 € komuinsirop pecypcis
.qrc g Python).

5.10 IHWiI Temn

TODO: creating/modifying symbols working with style (QgsStyleV2) working with color ramps
(QgsVectorColorRampV2) rule-based renderer (see this blogpost) exploring symbol layer and
renderer registries
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Po3zgin 4)

Pob6oTta 3 reomerpieto

e Crpopennsa reomerpil
e Jloctym 10 reomerpil
e [eomerpuuni mpeaukaTu Ta omeparii

Touxkwm, miHil Ta MOIIrOHU, SKi TPEACTABISAIOTH TTPOCTOPOBI 00’ €KTH, 3a3BUYail HA3UBAIOTH reoMerpier0. B
QGIS Bonm onucyiorbest kiaacoMm QgsGeometry. 3 yciMa MOXKJINBAMYU THUIIAMU F€OMETPiit MOXKHA 03HANO-
MUTHUCH Ha cTopinmi obrosopenns JTS.

Tnoni onna reomerpis nacupasii € kosekuieo npocrux (single-part) reomerpiit. Taki reomerpii Hasuba-
10Thes ckaaaennMu (multi-part). fkimo ckiamena reoMerpis MiCTUTH MPOCTi TeOMETPil OIHOTO THIY, TO
i1 Ha3WBAIOTHh MYJILTU-TOYKA, MYJIbTU-JIIHIA a00 MyJIbTH-TIONITOH. Hampukiaa, KpaiHa, Mo CKIAIAEThCS 3
JIEKITTBKOX OCTPOBIB MOXKe OYyTH IPEJ/ICTABIIEHA K MYJIbTH-TIOJITOH.

Koopaunaru, 1o onucyiors reomerpii, MoxKyTh OyTu B Oyab-skiii cucremi koopaunar (CRS). Konu su-
KOHYETBCS JOCTYII /10 00 €KTIB APy, acoIiioBaHi reoMeTpii OyAyTh MATH CHCTEMY KOOPIUHAT IIAPY.

6.1 CrBopeHHs reomeTpii

Icuye neximpka COCOOIB CTBOPUTH TEOMETPIIO:
e from coordinates

gPnt = QgsGeometry.fromPoint (QgsPoint(1,1))
gline = QgsGeometry.fromPolyline([QgsPoint(1, 1), QgsPoint(2, 2)])
gPolygon = QgsGeometry.fromPolygon([[QgsPoint(1, 1), QgsPoint(2, 2), QgsPoint(2, 1)11)

Koopaunaru 3agaorses 3a gomomoroio kiacy QgsPoint.

Ionininist onucyerscss macusom Tovok. Ilosiiron B CBOIO 4epry OHNMCYEThCs SIK CIIMCOK JIHIHMX
Kizers (To6ro 3aMKHeHWX JiHii). Ilepie Kinbie — 30BHiMHE (Mexka), BCl HACTYTHI HEOOOB 3KOBI
KUTBIS OMUCYIOTh JAiPKW B TTOJIITOHI.

Crkutazieri reomerpii MAIOTh 111e OJMH PiBEHDb BKJIAJIEHOCTI: MYJIBTH-TOYKA 1€ CIIUCOK TOYOK, MYJTbTH-
JIiHiA — CHMCOK JIiHi#, 8 MYJIbTU-IIOJITIOH, Bi/IIIOBi/IHO, CIIMCOK IIOJIINOHIB.

e from well-known text (WKT)

gem = QgsGeometry.fromWkt ("POINT(3 4)")

e from well-known binary (WKB)

g = QgsGeometry()
g.setWkbAndOwnership (wkb, len(wkb))
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6.2 [octyn go reometpii

First, you should find out geometry type, wkbType () method is the one to use — it returns a value from
QGis.WkbType enumeration

>>> gPnt.wkbType() == QGis.WKBPoint

True

>>> gLine.wkbType () == QGis.WKBLineString

True

>>> gPolygon.wkbType() == QGis.WKBPolygon

True

>>> gPolygon.wkbType() == QGis.WKBMultiPolygon
False

As an alternative, one can use type () method which returns a value from QGis.GeometryType enumerati-
on. There is also a helper function isMultipart() to find out whether a geometry is multipart or not.

Jms BuTaruaenus indgopmarii 3 reomerpii mepeadbadeHo crermiaabHi GyHKIH JOCTYIIy [/ KOXKHOTO THUITY
reomerpii. Huzkde mokasano sk iX BUKOPHCTOBYBATH

>>> gPnt.asPoint ()

1, 1

>>> gLine.asPolyline()

[(1, 1, (2, 2)]

>>> gPolygon.asPolygon()

[0, 1, (2, 2, (2, D, @, DI]

Ipumitka: KopTex (X, y) HACIpPABIl HE KOPTEX, a 00’ekT Kaacy QgsPoint. OTpumaru #oro 3HaveHHs
MOXKHA 33 10moMoro Meromis x() ta y().

st cKIa/IeHnX reoMeTpiil icHy1oTh aHasoriuHi MeToau nocrymy: asMultiPoint (), asMultiPolyline(),
asMultiPolygon().

6.3 NeomeTpu4yHi NnpegunkaTn Ta onepauii

QGIS Bukopucrosye 6i6mioreky GEOS 1151 BUKOHAHHST PI3HOMAHITHUX OMEPAIliil 3 TEOMETPIsIMU, TAKUX
K reoMerpuuHi npeaukary (contains(), intersects(), ...) Ta oneparii (union(), difference(), ...).
TakoK BOHA MOXKE€ OOUUCJIOBATH I€OMETPUYHI XapaKTEePUCTHKHU, TaKi K Iioma (s moJironis) abo
JIOB2KMHA (715 IOJArOHIB Ta JiiHiii).

Huzx4e HaBeieHO MaTeHbKUIT IPUKJIAI, JI€ IOKA3aHUH 00Xi/T BCiX reoMeTpiil mapy Ta 00UnUC/IeHHS JeTKIX
TeOMETPUYHNX XapaKTEPUCTUK BiAMOBIIHNX 00’€KTIB.

# we assume that ’layer’ is a polygon layer
features = layer.getFeatures()
for £ in features:

geom = f.geometry()

print "Area:", geom.area()

print "Perimeter:", geom.length()

Ilmoma Ta mepuMeTp po3paxoBYIOThCs MeTonaMu Kjacy QgsGeometry 0e3 BpaxyBaHHSI CHCTEMH KOOD-
guaar mapy. Jasa 6iabin rayukoro ob0uucaenns o Ta Bimcrani icaye kinac QgsDistanceArea. dkimo
MepenpoeKTyBaHHs BUMKHEHE, PO3PAXyHKH BiOyBalOThCA HA ILUIOMIWHI, iHAKIIEe — Ha emimcoimi. Ao
eincois He 3a/IaHO sIBHO, BAKOPUCTOBYIOThCs napamerpu WGS 84.

d = QgsDistancelArea()
d.setEllipsoidalMode(True)

print "distance in meters: ", d.measurelLine(QgsPoint(10,10),QgsPoint(11,11))

36 Po3gin 6. PobGoTta 3 reomerpicio



PyQGIS developer cookbook, Peniz 2.14

Bararo npuksiaiis BAKOPUCTAHHS METO/IB aHAJI3Y Ta IIE€PETBOPEHHA BEKTOPHUX JAHUX MOXKHA 3HAWTU B
xozi anroputmiB QGIS. Ock mexinbka MOCHIAHD I MOYATKY:

Additional information can be found in following sources:
e Geometry transformation: Reproject algorithm
e Distance and area using the QgsDistanceArea class: Distance matrix algorithm

e Multi-part to single-part algorithm
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Po3pin é

PobGoTta 3 npoekuyisamn

e Cucremu KOOpIUHAT
o IIpoexmii

7.1 Cucrtemun koopgunHat

Cucremu  koopuunar  (Coordinate  reference  system, CRS)  inkancysiomorbcs — KJAcoMm
QgsCoordinateReferenceSystem. Ex3eMmmisapn 1horo KJjacy MOXKHA CTBOPUTH DIi3HWMK crocoba-
MU:

e specify CRS by its ID
# PostGIS SRID 4326 ©s allocated for WGS84
crs = QgsCoordinateReferenceSystem(4326, QgsCoordinateReferenceSystem.PostgisCrsId)
QGIS BukopucroBye Tpu pizuux igenrudikaropa (ID) ajs KOXKHOI CUCTEMEH KOOD/MHAT:
— PostgisCrsId — imenTudikarop, M0 BUKOPUCTOBYEThCS y ba3zax ganux PostGIS
— InternalCrsId — Buyrpimniit inenrudikarop QGIS
— EpsgCrsId — inentudikarop, npuznadenunii koncopiiymom EPSG
SIKIo He 3ajaH0 APYTH TapaMerp, 3a 3aMOBYAHHSAM BUKOPUCTOBYEThCs PostGIS SRID.
e specify CRS by its well-known text (WKT)

wkt = *GEOGCS["WGS84", DATUM["WGS84", SPHEROID["WGS84", 6378137.0, 298.257223563]],°
PRIMEM["Greenwich", 0.0], UNIT["degree",0.017453292519943295],°
AXIS["Longitude" ,EAST], AXIS["Latitude",NORTH]]’

crs = (QgsCoordinateReferenceSystem(wkt)

e create invalid CRS and then use one of the createx* () functions to initialize it. In following example
we use Proj4 string to initialize the projection

crs = QgsCoordinateReferenceSystem()
crs.createFromProj4("+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs")

Bazkano nepesipsaTy ycrinHicTs cTBOpeHHs (TOOTO BUKOHATH MOIIYK y 6a3i JaHUX) CUCTEMU KOOD/IUHAT:
isValid() noBunen nosepuytu True.

Maiire Ha yBasi, mo aJis ininianizanil cucremu Koopaunar QGIS nopunHa 341 iCHUTH LOMIYK BiAIOBLIHIX
3HaYeHb y BHYTpimHi# 0a3i manux srs.db. Tomy, gKimo Bu po3pobiisseTe aBTOHOMHY IIPOrpamy, HeoOxiaHo
MPABWJIHHO HAJIAIITYBATH XU 3 gormoMoroo QgsApplication.setPrefixPath (), imaxime 6a3a qaHnx
He Oyne 3HalimeHa. Ko Bu BUKOHy€eTe KOMaHau y KoHco i Python QGIS abo po3pobiisiere miaria — ue
XBUJIIONTECH, BCE BXKe HAJAIITOBAHO.
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Orpumanns iHdOpMAaILil PO CUCTEMY KOOPIUHAT

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

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

print "EPSG ID:", crs.epsg()

print "Description:", crs.description()

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

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

print "Proj4 String:", crs.proj4String()

# check whether it’s geographic or projected coordinate system
print "Is geographic:", crs.geographicFlag()

# check type of map units in this CRS (values defined in {Gis::units enum)
print "Map units:", crs.mapUnits()

7.2 Tlpoekuii

s MEePEeTBOPEHHS  MiXK  DPI3HUMH CUCTEeMaMHI KOODJWHAT BUKOPHUCTOBYETHCS  KJIacC
QgsCoordinateTransform. [Ipocrime 3a Bce CTBOPUTH eK3eMILISAPHW BXiJHOI Ta BHUXIAHOI CHCTEMH
KOOpAMHAT Ta iHimiasmizyBaru mumu ex3eMiursap QgsCoordinateTransform. [lorim mpocro BukonyiiTe
rpancdopmaliio, BukaMkaodu meros transform(). 3a 3aMOBYAHHSIM BUKOHYETHCsI IIPSIME [1EPETBOPEH-
Hsl, aJI€ TAKOXK MOYKHA POOUTH i 3BOPOTHE

crsSrc = QgsCoordinateReferenceSystem(4326) # WGS 84
crsDest = (QgsCoordinateReferenceSystem(32633) # WGS 84 / UTHM zone 33N
xform = QgsCoordinateTransform(crsSrc, crsDest)

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

# inverse transformation: dest -> src
pt2 = xform.transform(ptl, QgsCoordinateTransform.ReverseTransform)
print "Transformed back:", pt2
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Po3zgin 8

Pob6oTta 3 kapToto

Bxragenus kaptu
Bukopucranns iHCTpYyMeHTIB KapTu

['ymosi nostocu Ta Mapkepu BepiiuH
CTBOpeHHS BJIACHUX IHCTPYMEHTIB KapTu

CTBOp(‘HHH BJIACHUX €JIEMEHTIB KapTu

Bimxker «kapras (map canvas) € oiHuM 3 HalBaXKJIUBIIIUX, OCKIJIBKU caMe BiH BiAmoBizae 3a BimoOpa-

2KEHHsI KaPTH, KA CKJIAJAETHCH 3 HAKJIAIEHUX OJUH HA OJHOTO IMapiB, Ta JAO3BOJISE B3AEMOIIATH K 33
KapToIO B IJIOMY, TaK i 3 oKkpemuMu mapamu. Bimxer 3aBxkau BioOpazKkae IacTuHy KapTH, IO 3a/IaHA,
HNOTOYHUM OXOIJICHHSIM. B3aeMoisa 3 KapTolo BiIOYBAETHCSA 3a JOMOMOrOI0 iIHCTPYMEHTIB KapTu (map
tools): icHyIOTb iHCTpyMeHTH TepeMilenHs, MacTabyBaHHs, BU3HAYEHHs 00 €KTIB, BUMIDY, peJaryBaH-
Hsl BEKTOPHUX TMIapiB Tomo. K i B iHMUX mporpamax, y KOXKHUII MOMEHT 9aCy aKTUBHAM MOXKe OyTu
JIMITe OJUH iHCTPYMEHT, 33 HeOOXiTHOCTI KOPUCTYBAU MEPEKII0IAETHC MizK HUMH.

Map canvas is implemented as QgsMapCanvas class in qgis.gui module. The implementation is based on
the Qt Graphics View framework. This framework generally provides a surface and a view where custom
graphics items are placed and user can interact with them. We will assume that you are familiar enough
with Qt to understand the concepts of the graphics scene, view and items. If not, please make sure to
read the overview of the framework.

Koxnoro pa3sy, kouau kapra 6ysa 3cynyra, 30libiiena qu 3meniiena (a0 KOPUCTYBa4 BUKOHYE Oy/1b-sKy
immry mito, fika iHIIII0€ OHOBJIEHHS ), BUKOHYETHCSA BIi3yasi3allid KapTH B MeyKaX MOTOYHOTO OXOIJICHHS.
ITapu Bizyasisyiorbes y 300paxkenus (3a ne sBianosimae kjac QgsMapRenderer) i came 1ie 300parkeH-
Hs BimoOpaxkaerbcs Ha Kapri. [padiunuii esement (y repminax dpeiimopky Qt Graphics View), mo
BiAmoBizmae 3a BimobOparkennst KapTu, € Kiac QgsMapCanvasItem. Ileit knac TakoxK BiamoBizae 3a OHOB-
JieHHs BizyasizoBanol kapru. OKpiM IbOIO €JIeMeHTa, siKuil BAKOPUCTOBYETbCs K (POH, MOXKE iCHYBATH
JIOBUIBHA KiJIbKICTh JOJATKOBUX €JIEMEHTIB KapTu. TUnoBuMu ejJleMeHTaMu KapTH € TaK 3BaHI «TYMOBi»
HUTKHU (BUKOPUCTOBYIOThHCH T1iJ1 YaC BUMIDIOBAHb Ta peJaryBaHHs) ab0 MapKepu Bepiiud. Ejementu kap-
TH 3a3BUYail BUKOPUCTOBYIOTHCA /I BigoOpaskeHHs poOOTH iHCTpyMeHTiB kKaprtu. Hanpukiasn, mig gac
CTBODEHHSI HOBOTO IOJIIOHY, IHCTPYMEHT KapTH T€HEPYE «TYMOBY» HHUTKY, IO MOKA3y€ MOTOYHY (POPMY
nosirony. Bei enementu kaprtu € minkmnacom QgsMapCanvasItem, skuil pO3MIUPIE MOXKIUBOCTI 6a30BOTr0O
00’ekTy QGraphicsItem.

Takum 9nHOM, apXiTEKTypa KapTh 0A3y€ETHCS HA TPHOX KOHIIETIIiAX:
e KapTa — JJid Bizyastizallil JaHux
® eJIeMEHTH KAPTH — JIOMATKOBI €JIEMEHTH, 10 BiTOOpaKaOThCA Ha KapTi

® IHCTPYMEHTH KapTh — JJIs B3aEMO/IIi 3 KapTOorO
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8.1 BknapgeHHsi kapTu

OckizbKu KapTa 1€ TAKuil Ke BipKeT K 1 Oyab-sikuil inmmii eement inrepdeiicy Qt, i1 Bukopucranssi,
CTBODEHHH Ta Bi/IOOpaXKeHHs /1y2Ke IPOCcTe

canvas = QgsMapCanvas ()
canvas . show ()

Tleit kox crBOpuTh HOBE BiKHO 3 KapToio. Kapry Tako)k MO2»KKHA BKJIACTH B HAABHUN Bi/KET 4y BIKHO.
IIpu Bukopucranui Qt Designer ta daiiais .ui 3py4HO BUKOPUCTOBYBATH HACTYMHWH miaxim: Ha dopmi
po3mictutn QWidget, Ta TMepeTBOPUTH #Oro y HOBMII KJac BCTAHOBWBINHK iM’s Kjacy B QgsMapCanvas
Ta BKA3aBIIN B AKOCTi 3arosioBHOTO (aitny qgis.gui. Bee inme 3pobuts nmporpama pyuicéd. e my:xe
3pydHmil crmocib BKIagaHHs KapTu. [HIMH crmoci® — CTBOpUTH KapTy Ta iHIN egeMeHTH iHTepdeiicy
aunaMivao (B sKocTi Jo4uipHix 06’€KTiB roJoBHOrO BikHa abo Jlasiory) Ta po3micruru iX y BikHi.

3a 3amoBuanHaM (HOH KapTU YOPHUM, 3TJIaKYBAaHH T dac Bizyasmisarmii Biacyrae. 11106 3pobutu dhon
OlMM Ta YBIMKHYTH 3T/ 2KyBaHHST BUKOPUCTOBYETHCS KO/

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

(skmio BaM 1ikaBo, Qt 3HAXOMUTHCA y MOmysi PyQt4.QtCore, a Qt.white 1e onuH 3 Hamepe. 3aJaHUX
ek3eMIIsApiB Kiaacy QColor).

Now it is time to add some map layers. We will first open a layer and add it to the map layer registry.
Then we will set the canvas extent and set the list of layers for canvas

layer = QgsVectorLayer(path, name, provider)
if not layer.isValid():
raise IOError, "Failed to open the layer"

# add layer to the registry
QgsMapLayerRegistry.instance () .addMapLayer (layer)

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

# set the map canvas layer set
canvas.setLayerSet ([QgsMapCanvasLayer (layer)])

Iliciis BUKOHAHHS MUX KOMAHJ, HA KAPTi HOBUHEH BiJIOOPA3UTUCT 3aBAHTAKEHUI IIap.

8.2 BukopucraHHsi IHCTPYMEHTIB KapTu

The following example constructs a window that contains a map canvas and basic map tools for
map panning and zooming. Actions are created for activation of each tool: panning is done with
QgsMapToolPan, zooming in/out with a pair of QgsMapToolZoom instances. The actions are set as
checkable and later assigned to the tools to allow automatic handling of checked/unchecked state of
the actions — when a map tool gets activated, its action is marked as selected and the action of the
previous map tool is deselected. The map tools are activated using setMapTool() method.

from qgis.gui import *
from Py(Qt4.QtGui import QAction, (MainWindow
from PyQt4.QtCore import SIGNAL, Qt, QString

class MyWnd(QMainWindow) :
def __init__(self, layer):

QMainWindow.__init__(self)

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

self.canvas.setExtent (layer.extent())
self.canvas.setLayerSet ([QgsMapCanvasLayer (layer)])

self.setCentralWidget (self.canvas)

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

actionZoomlIn.setCheckable (True)
actionZoom0Out.setCheckable (True)
actionPan.setCheckable(True)

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

self.toolbar = self.addToolBar("Canvas actions")
self.toolbar.addAction(actionZoomIn)
self.toolbar.addAction(actionZoom0Out)
self.toolbar.addAction(actionPan)

# create the map tools

self.toolPan = QgsMapToolPan(self.canvas)
self.toolPan.setAction(actionPan)

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

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

self.pan()

def zoomIn(self):
self.canvas.setMapTool(self.toolZoomIn)

def zoomQut(self):
self.canvas.setMapTool(self.toolZoomOut)

def pan(self):
self.canvas.setMapTool(self.toolPan)

You can put the above code to a file, e.g. mywnd.py and try it out in Python console within QGIS. This
code will put the currently selected layer into newly created canvas

import mywnd
w = mywnd.MyWnd(qgis.utils.iface.activeLayer())
w.show()

Just make sure that the mywnd.py file is located within Python search path (sys.path). If it isn’t, you
can simply add it: sys.path.insert(0, ’/my/path’) — otherwise the import statement will fail, not
finding the module.

8.3 lNymoBi nonocn Ta mapkepu BepLUnNH

To show some additional data on top of the map in canvas, use map canvas items. It is possible to
create custom canvas item classes (covered below), however there are two useful canvas item classes
for convenience: QgsRubberBand for drawing polylines or polygons, and QgsVertexMarker for drawing
points. They both work with map coordinates, so the shape is moved/scaled automatically when the
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canvas is being panned or zoomed.
CTBOPHUTH TIOJIJTIHIIO MOXKHA, TaK

r = QgsRubberBand(canvas, False) # False = not a polygon
points = [QgsPoint(-1, -1), QgsPoint(0, 1), QgsPoint(1l, -1)]
r.setToGeometry(QgsGeometry.fromPolyline(points), None)

Binobpaszuru mosiron

r = QgsRubberBand(canvas, True) # True = a polygon
points = [[QgsPoint(-1, -1), QgsPoint(0, 1), QgsPoint(1, -1)]1]
r.setToGeometry(QgsGeometry.fromPolygon(points), None)

3BepHITH yBary, BepIIUHU MOTITOHY MPEJICTABIEH] He MPOCTUM CIOUCKOM, I€ CITUCOK MeXK MOJITOHY: MepIie
KiJIblie € 30BHIIHBOIO MexKero, Bel iHil (HeoOOB si3KOB1) Kijiblig BiANOBINAIOTH JIpKAM Y MOJIIOHI.

T'yMoBi mostocu MOKHA, HAJTAIITOBYBATH, & CaMe 3MIiHIOBATH IX KOJIp Ta TOBITHHY

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

Enemenru kapru upus’ssyorbesd 10 rpadiunol cuenu. 106 rumuacoso cxosaru ix (a moriM 3HOBY 10-
Ka3aTh) BUKOPHUCTOBYIOThCA Meromau hide() Ta show(). o6 ocTaTOYHO BUIAIUTH €IEMEHT HEOOXiTHO
BUJAIUTH HOTO 3 TpadivdHol CleHn

canvas.scene () .removeltem(r)

(upu Bukopucranui C++ 40CTaTHBO LPOCTO BUAAUTY ejeMent, onak y Python del r Bupanurs juiie
HNOCUJIAHHS, 8 CaM 00’€KT 3a/JUIIUTHCA B MaM sITi, OCKIIBKY HOro BJACHUKOM € KapTa)

T'ymoBi mojiocu TakoK MOXKHA BHKOPHUCTOBYBATH /ISl BiJIOOparKeHHST TOYOK, OFHAK [JIsi I[bOTO KPAIIe
KOpUCTyBaTucs cuenjaibuum Kiaacom QgsVertexMarker (QgsRubberBand Moxe HaMaJllOBaTH JIUIIE IIPsi-
MOKYTHHMK HABKOJIO BKa3aHol To4Ku). Mapkep CTBOIOETHCs TaK

m = QgsVertexMarker (canvas)
m.setCenter (QgsPoint (0, 0))

Hacrynuuit dbparment komy nokasye sik Binobpasuru depsonuii xpecrtuk y nosuidi [0,0]. 3a Gaxkanusm
MOXKHA 3MIHUTH IKOHKY, PO3Mip, KOJIP Ta TOBIIMHU IIEPA

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

.setIconSize(5)

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

8 8 B B

TumyacoBe TPUXOBYBaHHS MapKepiB Ta X MOBHE BUIAJEHHS 3 KAPTH BUKOHYETHCS AHAJIOTITHO /10 TYMO-
BUX IIOJIOC.

8.4 CTBOpeHHs1 BNAaCHUX IHCTPYMEHTIB KapTu

Bu mozkere CTBOPIOBATH BJIACHI IHCTPYMEHTH KApPTH, IO peai3yBaTh HEOOXiTHY PEAKINIo Ha il KOPHU-
CTyBadva.

TacrpymenTu kapru noBunHi OyTu Hamaakamu kiaacy QgsMapTool abo immmoro moxigHoro Kiacy. AKTH-
Ballis IHCTPYMEHTa, IK B2Ke OyJi0 CKa3aHO, BUKOHYETHCS 3a J0MOMOroio meroqa setMapTool().

Hwxde HaBegeHo iHCTPYMEHT KapTH, SIKUI JO3BOJIS€ BUONPATH MPSIMOKYTHY 00JIACTh HA KAPTi IMIISTXOM
MPOTATYBAHHS IO KAPTiI MU 3 HATUCHYTOK KHOMKOI. Koy 00/1acTh BKA3aHO, KOOPAWHATH 11 BEPIITHH
BUBO/IATHCHA Y KOHCOJIb. s BimoOparkenns BUOpaHOI 00J1acTi IHCTPYMEHT BUKOPUCTOBYE I'yMOBI OJIOCH.
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class
def

def

def

def

def

def

def

def

RectangleMapTool (QgsMapToolEmitPoint) :

__init__(self, canvas):

self.canvas = canvas

QgsMapToolEmitPoint.__init__(self, self.canvas)
self.rubberBand = QgsRubberBand(self.canvas, QGis.Polygon)
self.rubberBand.setColor (Qt.red)
self.rubberBand.setWidth(1)

self.reset()

reset(self):

self.startPoint = self.endPoint = None
self.isEmittingPoint = False
self.rubberBand.reset (QGis.Polygon)

canvasPressEvent (self, e):

self.startPoint = self.toMapCoordinates(e.pos())
self.endPoint = self.startPoint
self.isEmittingPoint = True

self.showRect (self.startPoint, self.endPoint)

canvasReleaseEvent (self, e):
self.isEmittingPoint = False
r = self.rectangle()

if r is not None:

print "Rectangle:", r.xMinimum(), r.yMinimum(), r.xMaximum(), r.yMaximum()

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

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

showRect (self, startPoint, endPoint):
self.rubberBand.reset (QGis.Polygon)

if startPoint.x() == endPoint.x() or startPoint.y() == endPoint.y():
return
pointl = QgsPoint(startPoint.x(), startPoint.y())

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

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

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

self.rubberBand.show()

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)
deactivate (self):

super (RectangleMapTool, self).deactivate()
self.emit (SIGNAL ("deactivated()"))

8.4. CrBopeHHSs BNacCHUX iHCTPYMEHTIB KapTu
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8.5 CrtBOpeHHs BNacHUX esieMeHTIB KapTu

TODO: how to create a map canvas item

import sys
from ggis.core import QgsApplication
from ggis.gui import QgsMapCanvas

def init():
a = QgsApplication(sys.argv, True)
QgsApplication.setPrefixPath(’/home/martin/qgis/inst’, True)
QgsApplication.initQgis ()
return a

def show_canvas (app) :
canvas = QgsMapCanvas ()
canvas . show()
app.exec_()

app = init()

show_canvas (app)
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Po3zgin 0

Penpepivr kaptu T1a gpyk

e IIpocre BimoOparkenus

e Rendering layers with different CRS

e BimobpazkernHs 3a JOMOMOrO0 MaKeTiB
— JIpyk y pactp

— Jlpyk y PDF

3arayiom icHye JBa CIIOCOOM OTPUMATH APYKOBAHY KapTy: MBUIKHI, 3a JommoMoroio QgsMapRenderer, abo
miITOTOBKA MakKeTa 3a JonoMoroo QgsComposition Ta cymyTHIX Kitacis.

9.1 lMpocTe BiaoOpa>keHHs

Binobpaszuru mapu 3a gomomoroio QgsMapRenderer jyke mpOCTO — CTBOPIOETHCS BUXIAHUN mpuUCTPiit
(QImage, QPainter TOWIO), BKA3YETbCH CIUCOK ILIAPIB, OXOLUIEHHs, PO3MIP BUXIZHOrO 300paKeHHs Ta
3aMyCKAEThCA PEHIEPIHT

# create image
img = QImage (QSize (800, 600), QImage.Format_ARGB32_Premultiplied)

# set wmage’s background color
color = QColor(255, 255, 255)
img.fill(color.rgb())

# create painter

p = QPainter()

p-begin(img)

p.setRenderHint (QPainter.Antialiasing)

render = QgsMapRenderer ()

# set layer set
1st = [layer.getLayerID()] # add ID of every layer
render.setLayerSet (1st)

# set extent

rect = QgsRectangle(render.fullExtent())
rect.scale(1.1)

render.setExtent (rect)

# set output size
render.setOutputSize (img.size(), img.logicalDpiX())

# do the rendering
render .render (p)
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p-end()

# save image
img.save("render.png","png")

9.2 Rendering layers with different CRS

If you have more than one layer and they have a different CRS, the simple example above will probably
not work: to get the right values from the extent calculations you have to explicitly set the destination
CRS and enable OTF reprojection as in the example below (only the renderer configuration part is
reported)

# set layer set

layers = QgsMaplLayerRegistry.instance() .mapLayers()
1st = layers.keys()

render.setLayerSet (1st)

# Set destination CRS to match the CRS of the first layer
render.setDestinationCrs(layers.values() [0].crs())

# Enable OTF reprojection
render.setProjectionsEnabled(True)

9.3 Bigobpa>keHHs1 3a 4OMNOMOrol0 MakeTiB

PenmakTop MakeriB cTae y Haroi KoJim BaM HEOOXiTHO OTPUMATH IOCH CKJIA/IHIIIE, HiYK T03BOJISE TPOCTHI
peHepinr, onucanuit Buile. BUKOPUCTOBYIOUN peTaKTOP MAaKeTiB MOYKHA CTBOPUTH CKJIQTHUN MAKET, IO
MiCTHTDH JEeKiTbKa KapT, MiJIHCH, JIETeH Iy, TabJuIl Ta IHIN eTeMeHTH, SKi MU 3BHYANHO OadmMO Ha
JpyKoBaHuX Kaprax. Makern moxkua ekcroprysaru y PDF, pactposi 306pazkemtss ab0 po3apyKOBYBATH
HAIPAMY.

The composer consists of a bunch of classes. They all belong to the core library. QGIS application has a
convenient GUI for placement of the elements, though it is not available in the GUI library. If you are
not familiar with Qt Graphics View framework, then you are encouraged to check the documentation
now, because the composer is based on it. Also check the Python documentation of the implementation
of QGraphicView.

OcHOBHIM KJIacOM penakTopa MakeTiB € QgsComposition, sikuit moxomnTh Big QGraphicsScene. CTBo-
PUMO €K3eMILIAD IbOro KJacy

mapRenderer = iface.mapCanvas() .mapRenderer ()
¢ = QgsComposition(mapRenderer)
c.setPlotStyle(QgsComposition.Print)

3BepHITH yBary, Mo MakeT NpuiiMae B AKOCTI napaMerpa ek3eMiuissp QgsMapRenderer. Mu npuiryckaemo,
30 Koz, OyJe BukonyBarucs 6e3nocepeabo B QGIS, ToMy BHKOPHCTOBYEMO peHeepep aKTUBHOI KAPTH.
MakeTr BUKOPHCTOBYE Pi3HOMAHITHI IapaMeTpy peHIepepa, HairoOBHiI 3 HUX — CIIHCOK IIaPiB KAPTH Ta,
MTOTOYHE OXOIJIEHHS. ZKII0 MAaKeTH BUKOPUCTOBYIOThHCS B ABTOHOMHIM TTpOrpami, BaM HEOOXiTHO CTBOPUTH
CBiil BJIACHUIT €K3eMILISIp peHJiepepa, sik OyJI0 MOKAa3aHO B IONEPEIHROMY PO3JiJi, Ta HepesaTH Horo 1o
MaKeTa.

Ha maker moxkna pojaBaru pisui ejsementu (Kapry, HANUCH, ...) — Ui €JI€MEHTH € HOXIIHUME Bl KJacy
QgsComposerItem. Ha choromui mocrynni raki eslemenTu:

e map — this item tells the libraries where to put the map itself. Here we create a map and stretch
it over the whole paper size
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x, y=0,0

w, h = c.paperWidth(), c.paperHeight()
composerMap = QgsComposerMap(c, x ,y, w, h)
c.addItem(composerMap)

e label — allows displaying labels. It is possible to modify its font, color, alignment and margin

composerLabel = QgsComposerLabel(c)
composerLabel.setText ("Hello world")
composerLabel.adjustSizeToText ()
c.addItem(composerLabel)

o legend

legend = QgsComposerLegend(c)
legend.model () .setLayerSet (mapRenderer.layerSet())
c.addItem(legend)

e scale bar

item = QgsComposerScaleBar (c)

item.setStyle(’Numeric’) # optionally modify the style
item.setComposerMap (composerMap)
item.applyDefaultSize ()

c.addItem(item)

® CTpLIKa

® 300paKeHHs
* dirypa

e TabnIA

3a 3aMOBYAHHSAM INORHO CTBOPEHI €JIEMEHTH MAlOTh HYJIbOBE MOJIOXKeHHs (J1iBUil BEpXHill KyTOYOK CTO-
pinku) Ta HynboBuit po3mip. [losoxenns Ta po3Mipu 3aBKAM 334AI0ThCs Y MijgiMeTpax

# set label 1cm from the top and 2cm from the left of the page
composerLabel.setItemPosition(20, 10)

# set both label’s position and size (width 10cm, height 3cm)
composerLabel.setItemPosition(20, 10, 100, 30)

Takox 3a 3aMOBYAHHSAM HABKOJIO KOKHOTO €/IEMEHTA BimoOparkaeTbcs pamka. [Ipubparu i1 MoxkHA Tak
composerLabel . setFrame (False)
Kpim crBopenns makeris Bpyuny QGIS mae miarpuvky mabnonis makeris. [Ilabnonu ne 3sugaitai ma-

Keru, 36epexxeni y Burusiii daitiis . qpt (popmar XML). Ha xaub, ueit dyHnkuionas noku nepocryusuit
uepes API.

Micsis Toro ik Maker miaroroBanuii (BCi €JIEMEHTH CTBOPEHO Ta PO3MIIIEHO B HEOOXIAHUX MICIAX ), MOKHA,
MIePEXOIUTH O TeHepallil BUXiJHOTO pAaCTPOBOrO UM BEKTOPHOTO (haiiry.

3a 3aMOBYAHHSAM JIJIsi BUBOJY BHKOPUCTOBYETHCH apKyin po3mipy A4 rta posainbaa 3marHicts 300 DPI.
IIpu HeoOximHOCTI I TapaMerpu 3MiHIOIOTHCA. PO3Mip manepy 3a1a€Thcs B MiiMeTpax

c.setPaperSize (width, height)
c.setPrintResolution(dpi)

9.3.1 Odpyk y pacTtp

Hacrynnuit dparment Koy noka3ye siKk 3reHepyBaTd PACTPOBE LPEJACTABJIEHHS MAKETY
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dpi = c.printResolution()

dpmm = dpi / 25.4

width = int(dpmm * c.paperWidth())
height = int(dpmm * c.paperHeight())

# create output image and initialize <t

image = QImage(QSize(width, height), QImage.Format_ARGB32)
image.setDotsPerMeterX (dpmm * 1000)
image.setDotsPerMeterY (dpmm * 1000)

image.£il11(0)

# render the composition

imagePainter

sourcelrea
targetArea

= QPainter (image)
QRectF (0, 0, c.paperWidth(), c.paperHeight())
QRectF (0, 0, width, height)

c.render (imagePainter, targetArea, sourcelrea)
imagePainter.end ()

image.save ("out.png", "png")

9.3.2 Opyk y PDF

Hacrynuuit dparmenT koay mokasye sx orpumarn ¢aiin ¢popmary PDF

printer = QPrinter()
printer.setOutputFormat (QPrinter.PdfFormat)
printer.setOutputFileName ("out.pdf")
printer.setPaperSize (QSizeF (c.paperWidth(), c.paperHeight()), QPrinter.Millimeter)
printer.setFullPage(True)
printer.setColorMode (QPrinter.Color)
printer.setResolution(c.printResolution())

pdfPainter

QPainter (printer)

paperRectMM = printer.pageRect (QPrinter .Millimeter)
paperRectPixel = printer.pageRect(QPrinter.DevicePixel)
c.render (pdfPainter, paperRectPixel, paperRectMM)
pdfPainter.end()

50

Po3gin 9. Penpgepivr kaptu ta gpyk



Po3zgin 10

Bupasu, dinbrpauia ta ob4ncieHHs 3HaYeHb

e Amnajis Bupasis

e OOumciienHs BUpas3iB
— Basosi Bupazu
— Bupasu 3 o6’ exkTavu
— O06pobKa TOMUIIOK
o IIpukmamn

QGIS has some support for parsing of SQL-like expressions. Only a small subset of SQL syntax is
supported. The expressions can be evaluated either as boolean predicates (returning True or False) or
as functions (returning a scalar value). See vector expressions in the User Manual for a complete list of
available functions.

PeanizoBano miaTpuMKy TPhOX OCHOBHHUX THUIIB JAHUX:
® YKCJIO — IiJi Ta JeCATKOBI yucia, HanpukJaa 123, 3.14
® DSAIOK — TIOBMHHI BKJIIOYATHUCSA B OAWHAPHI janku: *hello world’

® TIOCUJIAHHS HA CTOBIMYMK — TiJ 9aC OOYMCIIEHHS MOCHJIAHHS 3aMIiHIOETHCS HA 3HAYEHHS BKA3AHOIO
mosist. IMeHa mosriB He eKPAHYIOTHCH.

Hoctymnni Taki omeparrii:
e apudwmernuni omeparopu: +, -, *, /, °
® JIyXKKW: JJIs 3MiHu npiopuTery omepamii: (1 + 1) * 3
® yHapHi moc Ta Minyc: -12, +5
e maremarndni ByHKIN: sqrt, sin, cos, tan, asin, acos, atan
e conversion functions: to_int, to_real, to_string, to_date
e reomerpuuHi pyHKIil: $area, $length
e geometry handling functions: $x, $y, $geometry, num_geometries, centroid
Kpim Toro, maTpuMyIoThCAI HACTYIHI MPEeTUKATH:
® MOpIBHAHHA: =, 1= > >= < <=
e BianosinuicTs 3pa3ky: LIKE (3 Bukopucranusam % ta _), ~ (peryJspHi Bupa3u)
e Jioriuni npeaukaru: AND, OR, NOT
e mnepenipka vHa NULL: IS NULL, IS NOT NULL
[Ipukmagn mpeankaTiB:
o1 +2=3

e sin(angle) > 0
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e ’Hello’ LIKE ’He%’

o (x>10 AND y > 10) OR z = 0
IIpuknaam ckajsgpHEX BUPA3iB:

e 2~ 10

e sqrt(val)

e $length + 1

10.1 Awnani3 Bupasis

>>> exp = QgsExpression(’1l + 1 = 27)
>>> exp.hasParserError ()

False

>>> exp = QgsExpression(’1 + 1
>>> exp.hasParserError ()

1]
~

True
>>> exp.parserErrorString()
PyQt4.QtCore.QString(u’syntax error, unexpected $end’)

10.2 O6G4ucneHHs Bupasis

10.2.1 Basosi Bupasu

>>> exp = QgsExpression(’1 + 1 = 27)
>>> value = exp.evaluate()

>>> value

1

10.2.2 Bupas3u 3 0b6’ekTtamun

YV HACTYMHUX MPUKJIAIAX BUPA3 O0UUCTIOETHCS [1Jst TOTOYHOrO 00’ekta. «Columny 1e Ha3Ba mojis aTpu-
OyTHUBHOI TAOHII IIApPY.

>>> exp = QgsExpression(’Column = 997)

>>> value = exp.evaluate(feature, layer.pendingFields())
>>> bool(value)

True

Sk HeoOxiaHO mepeBipuTH AekinbKa 06’ekTiB BUKopucToByiiTe QgsExpression. prepare () .Bukopucranus
:func:‘QgsExpression.prepare () ‘niaBumuTh mBUAKICTD aHai3y Ta 00UUC/IEHHS BUPA3Y.

>>> exp = QgsExpression(’Column = 997)
>>> exp.prepare(layer.pendingFields())
>>> value = exp.evaluate(feature)

>>> bool(value)

True

10.2.3 O6pobka nomunok

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

52 Po3gin 10. Bupasu, dinbrpauis Ta 064ncneHHs 3Ha4veHb



PyQGIS developer cookbook, Peniz 2.14

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

print value

10.3 lMpuknagn

Hacrymuuit mpukjiam MOXKHA BUKOPUCTOBYBATH s (biabTparil mapy Ta OTpuMaHHi 00’eKTiB, gKi 3a10-
BOJIBHAIOTH YMOBI.

def where(layer, exp):
print "Where"
exp = QgsExpression(exp)
if exp.hasParserError():
raise Exception(exp.parserErrorString())
exp.prepare(layer.pendingFields ())
for feature in layer.getFeatures():
value = exp.evaluate(feature)
if exp.hasEvalError():
raise ValueError(exp.evalErrorString())
if bool(value):
yield feature

layer = qgis.utils.iface.activeLayer ()
for f in where(layer, ’Test > 1.0%):
print £ + " Matches expression"
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Po3gin 11

YurtaHHAa 3a 30epe>kxeHHsA HacCTPOWoK

Hyzxe 1gacTto OyBae HeOOXimHO 30epertu JesKi HACTPOWKH ILTariHa, mo0 He 3MYIIyBATH KOPUCTYyBada
BBO/IUTHU iX 3HOBY.

These variables can be saved and retrieved with help of Qt and QGIS APIL. For each variable, you
should pick a key that will be used to access the variable — for user’s favourite color you could use key
“favourite color” or any other meaningful string. It is recommended to give some structure to naming
of keys.

Cutizr pO3PI3HATH HACTYIHI TUIIH HACTPOMOK:

e global settings — they are bound to the user at particular machine. QGIS itself stores a lot of
global settings, for example, main window size or default snapping tolerance. This functionality is
provided directly by Qt framework by the means of QSettings class. By default, this class stores
settings in system’s “native” way of storing settings, that is — registry (on Windows), .plist file
(on Mac OS X) or .ini file (on Unix). The QSettings documentation is comprehensive, so we will
provide just a simple example

def store():

= QSettings()

.setValue ("myplugin/mytext", "hello world")
.setValue ("myplugin/myint", 10)

.setValue ("myplugin/myreal", 3.14)

n n n n

def read():
s = QSettings()
mytext = s.value("myplugin/mytext", "default text')
myint = s.value("myplugin/myint", 123)
myreal = s.value("myplugin/myreal", 2.71)

Hpyruit mapamerp meromy value() HEOOOB S3KOBHil Ta 33/1a€ 3HAYEHHS 334 3aMOBYAHHSIM, HA TOM
BUIMAIOK, SIKIIIO OTPUMATH 3HAYEHHS 3 TUX YU IHIMUX MPUYWH HE BIACTHCH.

® HACTPOUWKHM HPOEKTY — DPi3Hi /I KOXKHOTO MPOEKTY, TOMY BOHHU 30€piraloThCs 0e3mocepeIHbo y
daitni npoexry. Ilpukiagom Moxyrsb 6yTu Kouip ¢oHy KapTu abo cucrema xoopaunar (CRS — B
oHOMY TIpoeKTi Moxke Oyru Ginuit pon Ta WGS84, a B inmomy —xkosruii ¢pon ta npoekiis UTM.
IIpukian BUKOpUCTAHHS HUZKYIE

proj = QgsProject.instance()

# store values

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

# read values
mytext = proj.readEntry("myplugin", "mytext", "default text") [0]
myint = proj.readNumEntry("myplugin", "myint", 123) [0]
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4k Bu 6auure, meron writeEntry () BUKOPHCTOBYETHCH /1J1s BCIX TUIIB IAHUX, aJjl€ [IJId 3UUTYBAHHS
HACTPOUOK MepeadavdeH0 OKPEeMi MEeTOIu NI KOYKHOTO THUILY JAHUX.

HacTPOWKU mrapy — IIi HACTPONKHU BiIHOCATHCA M0 OKpEMHUX IMapiB kaptu. Bouu we 3B’s3ani 3
[IEBHUM J[?)KEPEJIOM [TaHUX, TOMY SKIO 3 omgHOoro shape-daiisy cTBopeHo Ba Iapu, BOHA Oya1yTh
Maru pizHi Hacrpoiiku. 1i HacTpoiiku Takoxk 36epirarorbesa y (aiiii mpoeKTy, TOMY IMiC/Isd BiAKPHATTS
MPOEKTy HACTPOIKY mapy OymayTh Biguosmeni. Ileit ¢pyukmionan 6ymo peamizosano 8 QGIS 1.4. APIT
cxoxxe Ha API QSettings — myist unTaHHs Ta 3aMMCy BUKOPHUCTOBYIOTHCS €K3eMIusipu QVariant

# save a value
layer.setCustomProperty ("mytext", "hello world")

# read the wvalue again
mytext = layer.customProperty("mytext", "default text'")
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Po3gin 12

B3aemogis 3 kopuctyBavem

e ITosimomnenns. Kiac QgsMessageBar
o Inamkaris mporpecy

e Peecrparis momusiok

Y 1IbOMY PO3MLT PO3TAATAIOTHCSA TeAKI METOIN Ta €JIEMEHTH, sIKi MOBUHHI BUKOPUCTOBYBATUCS JIJIS B3a-
€MO/Iii 3 KOpHUCTYBadIeM, 100 JOTPUMYBATHUCH OJHOPITHOCTI B iHTEpdEIici.

12.1 lMosigomnenHs. Knac QgsMessageBar

3 TOYKHM 30py KOPHUCTyBada BUKOPWCTAHHS [1iaJIOTOBUX BIKOH Jjid MOBiIOMJIEHB morana iges. Jlis Bizg-
0OpazkeHHsT KOPOTKUX iH(MOPMAIIHHNX MOBiAOMIEHbL ab0 IomepeKeHb 9K TOBIJOMIEHb PO MOMUIKH
Kpallle BUKOPUCTOBYBaTH nauesib nosimomienb QGIS.

Tlokazaru noBimomienus B mareni moimomiaens QGIS MoxkHA 32 TOTOMOTOI0 HACTYITHOTO KOIY

from ggis.gui import QgsMessageBar
iface.messageBar () .pushMessage ("Error", "I’m sorry Dave, I’m afraid I can’t do that", level=QgsMessageBar.CRITI

b v b B | R L |G| g7 ) W W T

@ Error: I'm sorry Dave, I'm afraid | can't do that 1 mare x

Puc. 12.1: ITarens nosigomrens QGIS

MoxKHa BKa3aTH TPUBAJIICTH BiI0OpaKEHHS

iface.messageBar () .pushMessage ("Error", ""Ooops, the plugin is not working as it should", level=(gsMessageBar.C!

FOI G \VEHEHI BN |p@ o0 mM3350 »
x

@ Error: I'm sorry Dave, ..

Puc. 12.2: Tlanens nosimomiens QGIS 3 Taitmepom

Ilomepenni mpWKIagu CTOCYBAJNCA MOBITOMJIEHb TPO ITOMHJIKH, aje 3MiHIOI4YM mapaMeTp level
MOXKHA CTBODHTH TonepekeHHsi (QgsMessageBar .WARNING) abo indopmariiine moBigoMieHHS
(QgsMessageBar. INFO).
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U -
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Some Info: Saving done! ov

Puc. 12.3: Ianens nosinomnens QGIS (indopmartis)

Ha mamesni moBigoMIeHb TAKOK MOXKHA PO3MICTUTH JOIATKOBI Bi»KeTH, HATPUKIA, KHOIKY, STKa IMOKaXKe
oapoouIri

def showError():
pass

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

button.setText ("Show Me")

button.pressed.connect (showError)

widget.layout () .addWidget (button)
iface.messageBar () .pushWidget (widget, QgsMessageBar.WARNING)

1Ot VR BN RS0 0 3EE
Missing Layers: Show Me ﬁv

Puc. 12.4: ITanens nosigomrens QGIS 3 kHOIKOMO

ITanenns moBinomaens QGIS Takok MOYKHa BUKOPHCTOBYBATH y BIACHUX JAiajoroBux Biknax. lle no3sosse
TIOBHICTIO BiIMOBUTHCS BiJl BAKOPUCTAHHS JiaJIOTOBUX ITOBIIOMJIEHb.

class MyDialog(QDialog) :
def __init__(self):

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

def run(self):
self.bar.pushMessage ("Hello", "World", level=QgsMessageBar.INFO0)

12.2 Inaunkayis nporpecy

Inaukarop mporpecy TakoXK MOXKHA po3MmicTuTu y manesi moBigomsenb QGIS, sk mu Bxke Oaumsu, BOHA
JI03BOJISIE PO3MIIeHHsT BimKeriB. Huke HaBegeHO MPUKIAI, AKUI MOKHA BUKOHATH B KoHCOJ Python

import time

from PyQt4.QtGui import QProgressBar

from PyQt4.QtCore import =*

progressMessageBar = iface.messageBar() .createMessage("Doing something boring...")
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qgis-dev-bin | & | 23

Hello: World a'
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Puc. 12.5: [Tanens nmosimomitens QGIS y miamosi

progress = QProgressBar ()
progress.setMaximum(10)
progress.setAlignment (Qt.AlignLeft|Qt.AlignVCenter)
progressMessageBar.layout () .addWidget (progress)
iface.messageBar () .pushWidget (progressMessageBar, iface.messageBar () .INFO)
for i in range(10):

time.sleep(1)

progress.setValue(i + 1)
iface.messageBar () .clearWidgets ()

Kpim Toro, Bm MoyKeTe BUKOPUCTOBYBATH IHIWKATOP TPOTPECy y TAHEN CTATycCy, AK 1€ TTOKa3aHO B
HACTYITHOMY (DparMeHTi Koy

count = layers.featureCount ()
for i, feature in enumerate(features):
#do something time-consuming here

percent = i / float(count) * 100
iface.mainWindow() .statusBar() .showMessage ("Processed {} /".format(int (percent)))
iface.mainWindow() .statusBar () .clearMessage ()

12.3 PeecTpayis nomunok

Bynb-aky indopmariiro mpo BUKOHAHHST KOIY MOYKHA TAKOXK PEECTPYBATH 33 JOMOMOTOI CHCTEMHU DPEE-
crpamii mommiaok QGIS, gk mokazaHo HUXKUE

# You can optionally pass a ’tag’ and a ’level’ parameters

QgsMessageLog.logMessage ("Your plugin code has been executed correctly", ’MyPlugin’, QgsMessageLog.INFQ)
QgsMessageLog.logMessage ("Your plugin code might have some problems', level=QgsMessageLog.WARNING)
QgsMessageLog.logMessage ("Your plugin code has crashed!", level=QgsMessageLog.CRITICAL)
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Po3zgin 13

Po3pobka nnarinie Ha Python

Po3pobka miarina
— CrBopenns meoOxiguux daiimin
e Qajinn mmarina
— Merasiani miarina
— __init _.py
— mainPlugin.py
— ®aiin pecypcis
o JloxymeHnTaria
Translation
— Software requirements
— Files and directory
x .pro file
* .ts file
x .qm file
— Load the plugin

s po3poOku miiariniB MOKHA BUKOPHUCTOBYBaTH MOBY nporpamysanis Python. ¥V nopisusuni 3 kia-
cuuHuMU Tiarinavu, Hanucanumu Ha, C++, ix jerme po3pobJisiTv, PO3YMITH, MiATPUMYBATH Ta PO3IMO-
BCIO/IZKYBaTH 4epe3 AuHaMidgHy mpupoay mosu Python.

Ilnarinu, nanucani Ha Python, Binobpazkatorbes pa3om 3 mwiarinamu, HanucanuMu Ha C++, y Menemkepi
mariais. Iomyk miariniB BUKOHYETHCS Yy HACTYIIHUX KATAJIOraX:

e UNIX/Mac: ~/.qgis2/python/plugins and (qgis_prefix)/share/qgis/python/plugins
e Windows: ~/.qgis2/python/plugins and (qgis_prefix)/python/plugins

Home directory (denoted by above ~) on Windows is usually something like C:\Documents and
Settings\ (user) (on Windows XP or earlier) or C:\Users\ (user). Since QGIS is using Python 2.7,
subdirectories of these paths have to contain an __init __ .py file to be considered Python packages that
can be imported as plugins.

ITpumirka: By setting QGIS PLUGINPATH to an existing directory path, you can add this path to
the list of paths that are searched for plugins.

QOcHoBi eramnn:

1. Idea: mepin 3a Bce HeoOXinHa ines voBoro miarina ansa QGIS. Hagimo me morpibno? fAxy npobaemu
BH xouere Bupimmurn? MOoKIUBO ILIarid 1 Mb0ro BxKe icHye?

2. Cmeopenns gatinie: nerasphinie ueit eran onucano nuxkde. Touka Bxony (__init.py__). 3amnos-
HeHHst Memadani naasing (metadata.txt). Tigo miarina (mainplugin.py). ®opma Qt Designer
(form.ui) 3i cBOIM resources.qgrc.

3. Peanizayia: numemo Koz y daitini mainplugin. py
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Tecmyeannsa: 3akpuiire i 3u0By Bigkpuiire QGIS, 3aBanraxkre cBiit Momysnb. [lepekonaiirecs, 1o
BCE TIPAIIOE TTPABUIIHHO.

Iybairayia: onybmikyiite cBiii miarin y pemosuropil mmariaie QGIS abo creopith cBiit BIacHwmii
perno3uTopiii sik «apceHa» nepconanbuoi «['1C-36poi»

13.1 Po3pobka nnariHa

3 MomenTy BBeseHHs miaTpuMmku miaarinis va Python y QGIS 3’asuiocs 6araro miarinis — na cropinii
Plugin Repositories moxkua, 3HaiiTn geski 3 Hux. Buxigawit Koa 1ux miaridniB MOKHA BUKOPUCTOBYBATH,

11106

nmizHaTucs Oinmbire mpo po3podKy 3 BukopuctamasMm PyQGIS abo mis toro, mob mepekoHATHUCH,

o po3pobka we aybdioerbes. Komanga po3pobrukis QGIS takox miarpumye Ogivitinui penosumopit
naasinie. ToroBl 10 po3pobku mwiarina, ane we maere ineit? Ha cropinni Python Plugin Ideas 3ibpano
faraTo izmeit Ta mobaxkann!

13.1.1 CreopeHHsi HeobxiaHnx cainis

Hwukde HaBe1IeHO BMICT KaTaJIory HAIIOTO JIEMOHCTPAIITHOTO TIJIarina

PYTHON_PLUGINS_PATH/

MyPlugin/

__init__.py --> *required*

mainPlugin.py --> *required*

metadata.txt --> *required*

resources.qrc --> *likely usefulx*

resources.py --> *compiled version, likely usefulx*
form.ui --> *likely usefulx*

form.py --> *compiled version, likely usefulx*

Jtst woro moTpibHi i aitmm:

__init__.py = Touka Bxoay nzarina. Tyr 3maxomurbcs meron classFactory() Ta immmit ko
imimiamizanii.

mainPlugin.py = ocHoBHuil KO/ T1arina. Micturts indopmariifo npo Bei «iiy miarina Ta oCHOBHMI
KOJI.

resources.qrc = XML-gokymenr, creoperuit Qt Designer. Tyt 36epiraioTbcst BITHOCHI TLIsIX® J10
pecypcis dpopwm.

resources.py = ajganTtoBana ajs Python Bepcis Bumeonucanoro daity.

form.ui — rpadivnuii inrepdeiic (GUI), cropennii y Qt Designer.

form.py = amanroBana st Python Bepcist Bumeonucanoro daiiry.

metadata.txt = Required for QGIS >= 1.8.0. Contains general info, version, name and some other
metadata used by plugins website and plugin infrastructure. Since QGIS 2.0 the metadata from
__init__.py are not accepted anymore and the metadata.txt is required.

Tyr 3Hax0AUTHCs OHJIANHOBUI reneparop 6a3oBux daitnis (ocHoBu) Tunosoro mwiarina asa QGIS.

Taxkox Moxkua ckopucrarucs miarinom Plugin Builder, sikmit mo3BoJisie crBOproBaTu mrabjioH TIArinip
npsamo 3 QGIS Ta #e moTpebye gocTymy 10 inTepHeTy. PekoMeH1yeM0O BUKOPUCTOBYBATH CaMe Iiei BapiaHT,
OCKLIbKH BiH Tenepye daitau, cymicui 3 QGIS 2.0.

IMonepenxxkenns: ko Bu mianyere onyosikyBaTu ciit maarin y Ogiuitinut peno3umopit naasi-
Mi6, TEPEKOHANRTECH, IO IJIAT'IH BiAMOBITa€ JeAKUM JOJATKOBAM BEMOTaM, HeoOXimHuM s [lepesiprka
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13.2 ®ainnum nnariHa

Tyt Bu 3maiigere iHdgopMaIiio Ta IPUKIAIA BMICTH KOXKHOIO HEOOXiTHOTO (aiiiry.

13.2.1 MetagaHi nnariHa

Ilepur 3a Bce MenemKep miariniB MOBWHEH OTPUMATH OCHOBHY iH(OPMAIIO MpO TJIAriH: HA3BY, OMUC
romo. Ii nani noBuuHi 3HaxoauTucs y daitai metadata. txt.

BaxxiamBo: Merazani nopunsi 3anucysarucs 3 sukopucranasm UTF-8.

Hazga He- Mpumitkn
mMeTagaHmux | obxi-
OHe
name True | xKopoTkKa Ha3Ba TJIariHa
qgisMini- True | mimimanbuO HeoOximua Bepcisg QGIS y Toukosiit HOTAIiT
mumVersi-
on
qgisMaxi- | False | makcumasnbuo migrpumysana Bepcig QGIS y roukosiit HoTanil
mumVersi-
on
descripti- True | ommc mnarina, Bukopuctanasgs HTML ne no3Bonsgernes
on
about True | posmmpenwuit onuc mnarina, sukopucranags HTML #e mo3Bomsternes
version True | Bepcig miarina y TOYKOBi#t HOTAIT
author True | aBTop miariua
email True | email of the author, not shown in the QGIS plugin manager or in the website

unless by a registered logged in user, so only visible to other plugin authors
and plugin website administrators
changelog False | moxe cknamarucs 3 aekinbkox paakis. Bukopucranngs HTML we n1o3BossgeTbest

experi- False | mpamopers, True abo False

mental

deprecated | False | mpamopenp, True abo False. BruinBae Ha miaria B miiomy, a He HA MEBHY
Bepcito

tags False | posminenuit KomaMu CIIHCOK, JOIMYCKAIOTHCSA MPOOLIH B CEpEIMHI OKPEMHUX TETiB

homepage | False | mpasunnuuit URL, 1110 BKa3ye HA JOMAIITHIO CTOPIHKY TLIATiHA,
repository | True | mpaBwiabamit URL, mo BKa3ye Ha pemo3uTopiii 3 BUXiTHUM KOJOM TIJIarina

tracker False | mpasuibamit URL, mo Bka3ye na Oarrpekep miariua

icon False | a file name or a relative path (relative to the base folder of the plugin’s
compressed package) of a web friendly image (PNG, JPEG)

category False | mouycrumi 3nauenns Raster, Vector, Database ta Web

3a 3aMOBYAHHSAM IJIATMHU J0JAI0THCA Y MeHIO [Laas iy (HUKYe TOKA3YEThCs AK J0JATH ILIArIH 10 MEHIO),
ajie TaKOXK MOXKHA, po3MicTutw miaria y mento Pacmp, Bexmop, Basa danux ta Inmepuem.

Bianosigae 3navenns meramanux category momomorae kinacudikysaru miariau. [ls Besnanna Bukopu-
CTOBYETHCH K IIJIKA3Ka JJisd KOPUCTYBAYiB Ta 10Ka3ye je (y sKoMy MeHI0) iykaru miarid. Jomycrumi
suauenus Raster, Vector, Database ta Web. Hanpuknazn, Bam marin Oyae mocrymuwuii 3 MeHio Pacmp,
tomi y aiini metadata.txt HEOOXiTHO BKa3zaTh

category=Raster

ITpumirka: ko qgisMazimum Version we 3amano, To 1ig dac myosikaiii 8 Odiuitinut penosumopit
NAGSIHI6 ABTOMATUYIHO Oyl BUKOPUCTaHe 3HAYEHHs PiBHE IOTOYHOI OCHOBHOI Bepcil mwiroc . 99.

IIpukman metadata.txt
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; the next section is mandatory

[general]

name=HelloWorld

email=me@example.com

author=Just Me

qgisMinimumVersion=2.0

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://wuw.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=http://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
qgisMaximumVersion=2.0

13.2.2  init__ .py
This file is required by Python’s import system. Also, QGIS requires that this file contains a
classFactory() function, which is called when the plugin gets loaded to QGIS. It receives reference
to instance of QgisInterface and must return instance of your plugin’s class from the mainplugin.py
— in our case it’s called TestPlugin (see below). This is how __init__.py should look like

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

## any other initialisation needed
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13.2.3 mainPlugin.py

Tyt BinOyBaeThCst BCsi Marist, i OCh sIK Iie BUIVISIIAE

from PyQt4.QtCore import *
from PyQt4.QtGui import *
from qgis.core import *

# initialize (t resources from file resources.py
import resources

class TestPlugin:

def __init__(self, iface):
# save reference to the (GIS interface
self.iface = iface

def initGui(self):
# create action that will start plugin configuration
self.action = QAction(QIcon(":/plugins/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")
Q0bject.connect (self.action, SIGNAL("triggered()"), 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 %s emitted when canvas
# rendering ts dome
Q0bject.connect (self.iface.mapCanvas(), SIGNAL("renderComplete(QPainter #*)"), 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
Q0bject.disconnect (self.iface.mapCanvas(), SIGNAL("renderComplete(QPainter #*)"), self.renderTest)

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

def renderTest(self, painter):
# use painter for drawing to map canvas
print "TestPlugin: renderTest called!"

VY koui nnarina(nanpukiazu, y mainPlugin.py) ajge 060B’43KOBO NOBUHHI Oyu JBa METOIM:

e __init_

_ —> which gives access to QGIS interface
e initGui() — BUKJIMKAETHCA MM, Yac aKTUBAIII TIarina
e unload() — BHUK/IMKAETHCA KOJIU TJIArIH JEAKTUBYETHCS

Bu MOZKETE GaunTn, o y HAIIOMY MIPUKJIAI BHKOPHCTOBYETHCSI METOT,
“:func:‘addPluginToMenu‘<http://qgis.org/api/classQgisInterface.html#ad1af604ed4736be2bf537df58d1
Bin BigmoBimae 3a CTBOpEHHSI BKJIQIEHOTO MEHIO TIAriHa B OCHOBHOMY MeHIO Modyai. Cimcok mux me-

TOJIiB:

e addPluginToRasterMenu()
e addPluginToVectorMenu()
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e addPluginToDatabaseMenu()
e addPluginToWebMenu ()
Ix cumTaxcuc cuiBmagae 3 cuarakcucom merony addPluginToMenu().

Baxkano poswmintyBaTu 1mraridi B OZHOMY 3 IHX MEHIO, 100 IMiATPUMYBATH OTHOPIAHICTH PO3MIIIEHHS
naarinis. Ajie MOYKHA CTBOPUTH BJIACHUN €JIEMEHT TOJIOBHOTO MEHIO, K TIOKA3aHO HUYKUE:

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

self.action = QAction(QIcon(":/plugins/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")

Q0bject.connect (self.action, SIGNAL("triggered()"), 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()

Don’t forget to set QAction and QMenu objectName to a name specific to your plugin so that it can be
customized.

13.2.4 ®aiin pecypciB

Ak Bu Gauwmiu, B Koai Meroga initGui() mu BuUKOpHCTOBYBasu iKOHKY 3 hailiny pecypcis (B Hamomy
BUIIAJIKY resources.qrc)

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

It is good to use a prefix that will not collide with other plugins or any parts of QGIS, otherwise you
might get resources you did not want. Now you just need to generate a Python file that will contain the
resources. It’s done with pyrcc4 command:

pyrcc4 -o resources.py resources.qrc

ITpumirka: In Windows environments, attempting to run the pyrcc4 from Command Prompt or
Powershell will probably result in the error “Windows cannot access the specified device, path, or file

[-..]” The easiest solution is probably to use the OSGeo4W Shell but if you are comfortable modifying
the PATH environment variable or specifiying the path to the executable explicitly you should be able
to find it at <Your QGIS Install Directory>\bin\pyrcc4.exe.

Och i Bce... HIYOTO OCOBIMBOTO :-).

ko Bu Bce 3p0o0M/IN MPABUJIBHO, TO MOXKeTe mobaunTu CBiit miarin y Menemxkepi miariuiB, akTuBy-
BATH HOr0 Ta CIOCTEPITATH MOBIIOMJIEHHS Y KOHCOJI IICTsT HATHCKAHHS HAa KHOMNKY ab0 Micias BHOOPY
BIJIMOBI/THOTO TIYHKTY MEHIO.

ITix yac po3pobKu peasibHUX IWIATIHIB Kpale 1panioBaT B OKkpeMomy (pobodomy) Karaaosi ta crBopuru
makefile, skuit Oyzne rermepyBaTu inTepdeiic Ta pecypcu i KomioBaTu maaria 10 karajory miaariais QGIS.
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13.3 HokymeHTauyis

Hokywmenrarito gm0 niarinis moxkua nucaru B ¢opmari HTML. V moayni qgis.utils € dyukmis
showPluginHelp(), #ka BigkpuBa€ BIKHO meperJisy JOBLJIKU, AHAJIOriYHE /10 TOrO, 110 BHKOPUCTOBY-

erbes B QGIS.

The showPluginHelp() function looks for help files in the same directory as the calling module. It
will look for, in turn, index-11_cc.html, index-11.html, index-en.html, index-en_us.html and
index.html, displaying whichever it finds first. Here 11_cc is the QGIS locale. This allows multiple
translations of the documentation to be included with the plugin.

Taxoxk showPluginHelp() mMorke npuiiMaTH JI0JIJATKOBI mapamerpu: packageName — 3a/1a€ Ha3By IJiarina,
JIOKYMEHTAIII0 KO0 HeoOXigHO mokasaru, filename — im’s daiiny, akuil Cjij miykaru 3amicTh index
Ta section — ma3By gxopa HTML, na sxuit HeoOXigHO EPERTH MiCs BiAKPUTTSA TOKYMEHTY.

13.4 Translation

With a few steps you can set up the environment for the plugin localization so that depending on the
locale settings of your computer the plugin will be loaded in different languages.

13.4.1 Software requirements

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

sudo apt-get install qt4-dev-tools

13.4.2 Files and directory

When you create the plugin you will find the i18n folder within the main plugin directory.
All the translation files have to be within this directory.

.pro file

First you should create a .pro file, that is a project file that can be managed by Qt Linguist.

In this .pro file you have to specify all the files and forms you want to translate. This file is used to set
up the localization files and variables. An example of the pro file is:

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

In this particular case all your Uls are placed in the ../ui folder and you want to translate all of them.

Furthermore, the your_plugin.py file is the file that calls all the menu and sub-menus of your plugin
in the QGIS toolbar and you want to translate them all.

Finally with the TRANSLATIONS variable you can specify the translation languages you want.

IMonepenxxkenns: Be sure to name the ts file like your_plugin_ + language + .ts otherwise the
language loading will fail! Use 2 letters shortcut for the language (it for Italian, de for German, etc...)
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.ts file

Once you have created the .pro you are ready to generate the .ts file(s) of the language(s) of your
plugin.

Open a terminal, go to your_plugin/il8n directory and type:

lupdate your_plugin.pro

you should see the your_plugin_language.ts file(s).
Open the .ts file with Qt Linguist and start to translate.

.qm file

When you finish to translate your plugin (if some strings are not completed the source language for those
strings will be used) you have to create the .qm file (the compiled .ts file that will be used by QGIS).

Just open a terminal cd in your_plugin/i18n directory and type:

lrelease your_plugin.ts

now, in the i18n directory you will see the your_plugin.qm file(s).

13.4.3 Load the plugin

In order to see the translation of your plugin just open QGIS, change the language (Settings — Options
— Language) and restart QGIS.

You should see your plugin in the correct language.

IMonepenxxenns: If you change something in your plugin (new Uls, new menu, etc..) you have to
generate again the update version of both .ts and .qgm file, so run again the command of above.
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Hacrpoiika IDE gns po3pobkun nnariHis

e IIpo macrpoiixy IDE y Windows
e 3uesakenns B Eclipse ta PyDev

— Bcranosnenns

— IMigroroska QGIS

— Hacrpoiika Eclipse

— Hacrpoiika 3HeBazKyBavUA

— Iligxmouenus daitnis API no Eclipse
e 3ueBakenns 3 PDB

Xoua koxken nporpamict mae yaiooaeny IDE abo texkcroBuit pegakTop, oCh JIesiKi peKOMeHarlil 3 Ha-
crpoiiku nonynspuux IDE mis po3pobku nnarinis QGIS wa Python.

14.1 Mpo HacTpoiiky IDE y Windows

On Linux there is no additional configuration needed to develop plugins. But on Windows you need to
make sure you that you have the same environment settings and use the same libraries and interpreter
as QGIS. The fastest way to do this, is to modify the startup batch file of QGIS.

If you used the OSGeo4dW Installer, you can find this under the bin folder of your OSGeo4W install.
Look for something like C:\0SGeo4W\bin\qgis-unstable.bat.

Hani ommcyerbes nacrpoitka PyScripter IDE:
e Make a copy of qgis-unstable.bat and rename it pyscripter.bat.

e BinkpmiiTe meit aitn y TEeKCTOBOMY peIaKTOpi Ta BHIAMITH OCTAaHHIN PANOK, SKUH BiAMOBimaE 3a
zamyck QGIS

e Add a line that points to your Pyscripter executable and add the commandline argument that sets
the version of Python to be used (2.7 in the case of QGIS >= 2.0)

e JO7aliTe IIe OJWH MapamMerp, IO BkKadye Ha Karajor, Ae PyScripter moBuuen mrykaru 6ibioTexkn
Python QGIS. 3a3suuait e karasor bin guperTopii, me Bcranosiero OSGeodW

Q@echo off

SET 0SGED4W_ROOT=C:\0SGeo4W

call "},0SGE04W_ROOTY"\bin\o4w_env.bat

call "/0SGE04W_ROOT’"\bin\gdall6.bat

Q@echo off

path %PATHY; 4GISBASE)\bin

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

Tenep micist 3aMyCKy IIHOTO KOMAHIHOTO (haiiyy O6yme BCTAHOBIEHO HEOOXiTHI 3MiHHI OTOYEHHS T 3aITy-
meno PyScripter.

69


http://code.google.com/p/pyscripter

PyQGIS developer cookbook, Peniz 2.14

More popular than Pyscripter, Eclipse is a common choice among developers. In the following sections,
we will be explaining how to configure it for developing and testing plugins. To prepare your environment
for using Eclipse in Windows, you should also create a batch file and use it to start Eclipse.

To create that batch file, follow these steps:

e Locate the folder where qgis_core.dll resides in. Normally this is C:\0SGeo4W\apps\qgis\bin,
but if you compiled your own QGIS application this is in your build folder in
output/bin/RelWithDebInfo

® 3HAWAITH KATAJor, /e 3HAXOIUThCs eclipse.exe
® CTBOPITH KOMaHAHKH (haiiyi 3 HACTYIHAM BMICTOM Ta BHKOPHCTOBY#TE fioro mys 3amycky Eclipse

call "C:\0SGeo4W\bin\o4w_env.bat"
set PATH=)PATH),;C:\path\to\your\qgis_core.dll\parent\folder
C:\path\to\your\eclipse.exe

14.2 3HeBap>xeHHs B Eclipse Ta PyDev

14.2.1 BcTaHoBneHHA

s poboru 3 Eclipse mepekomnaiirecs, Mo BCTAHOBUIM HACTYIIHI IPOrPaMMT:
e Eclipse
e Aptana Eclipse Plugin or PyDev

e QGIS 2.x

14.2.2 Miagrotoska QGIS

There is some preparation to be done on QGIS itself. Two plugins are of interest: Remote Debug and
Plugin reloader.

e Go to Plugins — Manage and Install plugins...

e Search for Remote Debug ( at the moment it’s still experimental, so enable experimental plugins
under the Options tab in case it does not show up). Install it.

e 3maiixiTe miaria Plugin Reloader i Takoxk BcTanoBiTs fioro. Ile m03BoMTH BaM Iepe3aBaHTaKyBATH
MO/LyJIb, & He 3aKpuBaTu Ta 3HOBY 3amyckatu QGIS.

14.2.3 Hacrtpoiika Eclipse

CrBopirs mHoBuit poekt y Eclipse. Bu moxkere sBubparu General Project i nonatu peasnbhi (aiiiu nizuiire,
TOOTO 3apa3 HEMaE 3HAYEHHS Jie caMe Oy/ie PO3MIIIEHO IIPOEKT.

Now right-click your new project and choose New — Folder.

Click [Advanced] and choose Link to alternate location (Linked Folder). In case you already have sources
you want to debug, choose these. In case you don’t, create a folder as it was already explained.

Ilicas nporo y Project Explorer 3’siBUThCs 1epeBO BUXITHUX KOJIIB i BU MOXKET€ IOYHMHATHU IIPAIIOBATH 3
KOJIOM. Y BaIllOMy PO3MOPSIKEHH] TiCBiTKA cMHTaKcucy Ta immii incrpymentu IDE.
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Select a wizard F{'}
Create a new project resource

Wizards:

type filter text d

@ PHP Project
& Rails Project
) Ruby Project
il Web Project
~ = General
b = CC+Ht
P &= cvs
b= Java
P = PyDev
P = Ruby
P &= Web
b = Other

@ < Back H Next = ‘ | Cancel | | Finish

Puc. 14.1: IIpoexT Eclipse
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14.2.4 Hacrtpoiika 3HeBagykyBada

1106 3HeBaszKyBau 3amnpamiosas Biakpuiite Debug perspective B Eclipse (Window — Open Perspective
— Other — Debug).

Tlorim 3amycrurhb 3ueBaKyBasbauit cepsep PyDev, subpasuiu PyDev — Start Debug Server.

Eclipse is now waiting for a connection from QGIS to its debug server and when QGIS connects to the
debug server it will allow it to control the python scripts. That’s exactly what we installed the Remote
Debug plugin for. So start QGIS in case you did not already and click the bug symbol.

Now you can set a breakpoint and as soon as the code hits it, execution will stop and you can inspect
the current state of your plugin. (The breakpoint is the green dot in the image below, set one by double
clicking in the white space left to the line you want the breakpoint to be set).

MR WL Ll LA | L L L g L Ly VL

88

89 def printProfile(self):

A 90 printer = QPrinter( QPrinter.HighResolution )
91 printer.setOutputFormat( QPrinter.PdfFormat )
9z printer.setPaperSize( QPrinter.Ad )

93 printer.setOrientation( QPrinter.Landscape )

94

95 printPreviewDlg = QPrintPreviewDialog( )

96 printPreviewDlg. paintRequested.connect( self.printRequested )
97

98 printPreviewDlg. exec ()

99

108 @pygqtslot( OPrinter )

101 def printRequested( self, printer )

102 self webView.print_{ printer )

T

Puc. 14.2: Touka 3ynunkun

Jly»ke KOPUCHMM iHCTPDYMEHTOM, SIKWil 3apa3 MOYKHA BHUKOPHCTOBYBATH, € 3HEBA/2KyBaJbHA KOHCOJIb.
Ilepmn HizK BUKOPUCTOBYBATH 11 EpPEKOHANTECH, 1110 BUKOHAHHS 3apa3 3yIMUHUIOCH ¥ TOUI 3yIUHKH.

Bigkpuiire koucons ( Window — Show view). Bu nobauuTe KOHCOJIb 3HEBAIXKYBAJIBLHOTO CEPBEPA, JI€ HiUO-
ro rikaBoro Hemae. AJie micasa HarnckanHs Ha KHONKY [Open Console] BoHa mepeTBOPIOETHCS HA 3HATHO
nikasimy KoHcosb 3ueBajkenus PyDev. Haruchirs Ha crpinky mopyd 3 kaonkoo [Open Console] ta
Bubepits PyDev Console. 3’iBUTbCs BIKHO 3 TUTAHHSIM, sIKYy KOHCOJIb BU XO4YeTe aKTUByBaTu. Bubepithb
PyDev Debug Console. ko 1eit myHKT HEJOCTYITHHUNA Ta BAC HPOCATH 3AllyCTUTH 3HEBA/KYBA4Y Ta BKa-
3aTU TpaBUJIbHUIN (bpeiiM, TTePeKOHANTECH, [0 BU 3HAXOAUTECH y PEYKUMI 3HEBKEHHS TA BUKOHAHHS
3YMUHUIOCH ¥ Ka3aHiil TOUIl 3yMTUHKH.

28 det changeVerticalExaggerationiself, val): 1~

(=] [T>) &l [ B

El Console 2 | %% Debug % Breakpoints 4’ Search &g Progress Fl PyUnit x f & & | % B - F5 -|= B

Debug Server
Debug Server at port: 5678

Puc. 14.3: 3neBamxyBanbha Komcoab PyDev

Tenep y Bac € iHTEpaKTHUBHA KOHCOJIb, Y sKifl MOXKHA BHKOHYBATHU Oy/b-siKi KOMAH/IW y TIOTOYHOMY KOH-
rTekcri. Bu Moxkere MaHiyroBaTH 3MiHHUMU, BUKJIUKaTH pizui meronu API i take inme.

Tpoxu apatye Te, IO MCad KOKHOI BUKOHAHOT KOMAHIM KOHCOJTH TTEPEKTIOIAECTHCS JI0 3HEBAIKYBATHLHO-
ro cepeepa. 11100 3miHuTH 1110 TOBEAIHKY HATUCHITH KHONKY Pin Console Ko 3HAXOOUTHUCH HA, CTOPIHIT
3HEBA/KYBAJBHOrO cepBepa. Barm Bubip moBuHeH 30epertucs mpuHANMHI JjIis TIOTOYHOI cecii 3HeBaIKe-
HHS.
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14.2.5 Migknto4verus cainis APl go Eclipse
Hyxe 3pyuno, konu Eclipse 3nae API QGIS. Ile 3Ha9HO 3MEHIIY€ KUIbKICTh APYKAPCHKUX MOMUJIOK, &
KpiM TOro, JI03BOJIsiE BUKOPUCTOBYBATH aBTO3aBepIiiieHns Koay Bukinkis API.

s uporo Eclipse weobxifno npoananizyBaru daiim 6i6miorek QGIS ta Bursirtu 3 HuX HEOOXiTHY
indopmarriro. Bam Tpeba tinsku Brkazaru Eclipse me came mykaru 1i 6i61ioTexn.

Bubepits Window — Preferences — PyDev — Interpreter — Python.

V BepxHiil yacTuHi BikHa 3HAXOAATHCs HaslaTOBaHi inrepuperaropu Python (y namomy Bunaaky Tinbku
Python 2.7 qus QGIS), a B Hukuiil yacruni — nekiibka BKaaaok. Hac uikasisrs Bruagku Libraries ta
Forced Builtins.

H 7| Python Interpreters -
b General Python interpreters (e.g.: python.exe)
b Aptana Studio Name Location New..
bocicer = Jbin/python27 Jusr/binfpython27
b Help Auto Con
P Install/Update @
b Java
P Library Hover
~ PyDev
Builders
P Debug =ilibraries | Forced Builtins | Predefined | F§Environment ® String Substitution Variables
P Djange Templates Editer System PYTHONPATH
b Editor & fusr/lib64/python2.7/lib-tk 4] @
Interactive Console = fusr/lib64/python2.7/lib-old
Interpreter - Iron Python & fusr/lib64/python2.7 /lib-dynload @
Interpreter - Jython & fusr/lib64/python2.7/site-packages = Remove
& fusr/lib64/python2.7/site-packages/gst-0.10
Logging & fusr/lib64/python2.7/site-packages/gtk-2.0 L
PyLint & fusr/lib/python2.7/site-packages
PyUnit & fusr/lib/python2.7/site-packages/setuptools-0.6c11-py2.7 egg-info i
Scripting PyDev & fusr/lib64/python2.7/site-packages/PyQt4
Task Tags & fhome/kk/dew/cpp/qgis/qtcreator-build/output/python
P Remote Systems = fhome/kk/.qgis/python/plugins [
P Run/Debug =
b Team lRestore Defau\.tsl l Apply
a D)
@ [ Cancel ] [ oK l

Puc. 14.4: 3neBajkyBasibaa koncosb PyDev

Cnouarky mepeiiaite Ha BKIaaky Libraries. Harucuite [New Folder] ra Braxirs karasor Python
Bamoi Bcranosjienol QGIS. fkino Bu He 3HaETE JIe 1€il KaTaaor 3HaXoAuThes (Ie He KaraJor miarinis!),
Bigkpuiire QGIS, akruByiite KoHcOH Python ta BukonaiiTe KoMany qgis. Pe3ynbrarom miel KoMmaHm
Oyze cuucok miariniB Ta ix karasoru. Binkuabre /qgis/__init__.pyc 3 IpOro IUIAXY Ta OTPUMAETE
LIyKaHUI KaTaJjlor.

You should also add your plugins folder here (on Linux it is ~/.qgis2/python/plugins).

Next jump to the Forced Builtins tab, click on New... and enter qgis. This will make Eclipse parse the
QGIS API. You probably also want Eclipse to know about the PyQt4 API. Therefore also add PyQt4
as forced builtin. That should probably already be present in your libraries tab.

Harucuirs [OK] mo6 3aximanTy.

IIpumirka: Every time the QGIS API changes (e.g. if you’re compiling QGIS master and the SIP file
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changed), you should go back to this page and simply click Apply. This will let Eclipse parse all the
libraries again.

Tammit Bapiant nacrpoiiku Eclipse qnsa poboru 3 mnarinamu QGIS onucamo TyT.

14.3 3HeBapxxeHHs 3 PDB

Axmro Bu He kopucryerech Takumu IDE sk Eclipse, Bu moxere 3ueBazkyBaTu 3a gomomororo PDB. [T
IIHOTO:

JofaiiTe HACTYHUN KO, ¥ MicCIle, sike HeOOXi/THO 3HEBAIUTH

# Use pdb for debugging

import pdb

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

pdb.set_trace()

tenep 3amycrutb QGIS 3 komangHOTO psATKa
On Linux do:

$ ./Qgis

On Mac OS X do:

$ /Applications/Qgis.app/Contents/Mac0S/Qgis

K TinmbKM mporpama Aifize 10 BaIlol TOYKY 3yHTHUHKHA, KOHCOJb CTaHe MOCTYITHOMIO i BH 3MOXKeTe BUKOHY-
BaTu Oy/b-sKi KOMaH !

TODO: Add testing information
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Po3zgin 15

LLlapn nnarinis

SIKIMO TIariH BUKOPHUCTOBYE CBOI BIIACHI METOAM PEHJIEPIHTY INapiB KapTH, 3PYUHIIIe 3a BCE CTBOPHUTH
CBiit BiracHuit Tun mapiB Ha ocHOBL QgsPluginLlayer.

TODO: Check correctness and elaborate on good use cases for QgsPluginLayer, ...

15.1 VYcnapkyBaHHs QgsPluginLayer

Below is an example of a minimal QgsPluginLayer implementation. It is an excerpt of the Watermark
example plugin

class WatermarkPluginLayer (QgsPluginLayer) :
LAYER_TYPE="watermark"

def __init__(self):
QgsPluginlLayer.__init__(self, WatermarkPluginLayer.LAYER_TYPE, "Watermark plugin layer'")
self.setValid(True)

def draw(self, rendererContext):
image = QImage("myimage.png'")
painter = rendererContext.painter()
painter.save()
painter.drawImage (10, 10, image)
painter.restore()
return True

3a HeoOXiAHOCTI MOXKHA JOJATH METOAM JJIsT 3AMUCy Ta 3UnTyBaHHs indopmariil 3 daiiay mpoekTy

def readXml(self, node):
pass

def writeXml(self, node, doc):
pass

st 3aBaHTAXKEHHS ITPOEKTY, 110 MiCTUTh TAKWH IIap, HEOOXiIHA HAABHICTDH CIEIiaIbHOIO KJIACy

class WatermarkPluginLayerType (QgsPluginLayerType) :

def __init__(self):
QgsPluginLayerType.__init__(self, WatermarkPluginLayer.LAYER_TYPE)

def createlayer(self):
return WatermarkPluginLayer ()

Takoxx MOXKHA, T0AATH KO, /I BimoOparkeHHsT HOAATKOBOI indopmariii y BikHI mapamMeTpis mapy

75


http://github.com/sourcepole/qgis-watermark-plugin
http://github.com/sourcepole/qgis-watermark-plugin

PyQGIS developer cookbook, Peniz 2.14

def showLayerProperties(self, layer):
pass
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Po3zgin 16

CywmicHicTtb 3 nonepegHimu Bepcismu QGIS

16.1 MeHto nnariHa

If you place your plugin menu entries into one of the new menus (Raster, Vector, Database or Web), you
should modify the code of the initGui() and unload() functions. Since these new menus are available
only in QGIS 2.0 and greater, the first step is to check that the running QGIS version has all the necessary
functions. If the new menus are available, we will place our plugin under this menu, otherwise we will
use the old Plugins menu. Here is an example for Raster menu

def initGui(self):
# create action that will start plugin configuration
self.action = QAction(QIcon(":/plugins/testplug/icon.png"), "Test plugin", self.iface.mainWindow())
self.action.setWhatsThis("Configuration for test plugin")
self.action.setStatusTip("This is status tip")
Q0bject.connect (self.action, SIGNAL("triggered()"), self.run)

# check if Raster menu available

if hasattr(self.iface, "addPluginToRasterMenu") :
# Raster menu and toolbar available
self.iface.addRasterToolBarIcon(self.action)
self.iface.addPluginToRasterMenu("&Test plugins", self.action)

else:
# there is no Raster menu, place plugin under Plugins menu as usual
self.iface.addToolBarIcon(self.action)
self.iface.addPluginToMenu("&Test plugins", self.action)

# connect to signal renderComplete which is emitted when canvas rendering is done
QO0bject.connect (self.iface.mapCanvas(), SIGNAL("renderComplete(QPainter *)"), self.renderTest)

def unload(self):

# check if Raster menu available and remove our buttons from appropriate

# menu and toolbar

if hasattr(self.iface, "addPluginToRasterMenu"):
self.iface.removePluginRasterMenu("&Test plugins", self.action)
self.iface.removeRasterToolBarIcon(self.action)

else:
self.iface.removePluginMenu("&Test plugins", self.action)
self.iface.removeToolBarIcon(self.action)

# disconnect from signal of the canvas
Q0bject.disconnect (self.iface.mapCanvas(), SIGNAL("renderComplete(QPainter #)"), self.renderTest)
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Po3gin 17

Mybnikayis nnariHa

e Metadata and names
e Code and help
o Odiuiiiamii peno3uropiii maarinis
— Ilpasa
— Josipue yupapJieHnns
— Ilepesipka
— Crpykrypa miarina

Ko micas CTBOpeHHS TJIariHa B BUPIMIWTE, IO BiH MOXKE€ 3HAM00OWTHUCSH # iHIIMM KOPUCTyBadaM, HeE
Giitirecss omybaikysaru foro B Ogiyitinuti penosumopiti naasinie. Ha niit cropinni Bu Takoxk 3Haiigere
IHCTPYKIIil 3 MiATOTOBKY MAKETY, C/IiIyBaHHIM SAKUM I030aBUTH BAC Bif mpoOeM 3 BCTAHOBICHHSIM ILT1ari-
Ha uepe3 Menemxep miarinis. JKImo x BaM HEOOXiTHO CTBOPUTH CBiil BJIACHUIN PEMO3UTOPIiii — CTBOPITH
npoctuii (aitn XML, sxwuit onucye BCi miariau ta ix meramani. [Ipukiaam Takoro daiiy MOXKHA 3HAWTH
Ha cropinni Python Plugin Repositories.

Please take special care to the following suggestions:

17.1 Metadata and names

e avoid using a name too similar to existing plugins

e if your plugin has a similar functionality to an existing plugin, please explain the differences in the
About field, so the user will know which one to use without the need to install and test it

e avoid repeating “plugin” in the name of the plugin itself

e use the description field in metadata for a 1 line description, the About field for more detailed
instructions

e include a code repository, a bug tracker, and a home page; this will greatly enhance the possibility
of collaboration, and can be done very easily with one of the available web infrastructures (GitHub,
GitLab, Bitbucket, etc.)

e choose tags with care: avoid the uninformative ones (e.g. vector) and prefer the ones already used
by others (see the plugin website)

e add a proper icon, do not leave the default one; see QGIS interface for a suggestion of the style to
be used
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17.2 Code and help

e do not include generated file (ui_*.py, resources rc.py, generated help files...) and useless stuff
(e.g. .gitignore) in repository

e add the plugin to the appropriate menu (Vector, Raster, Web, Database)

e when appropriate (plugins performing analyses), consider adding the plugin as a subplugin of
Processing framework: this will allow users to run it in batch, to integrate it in more complex
workflows, and will free you from the burden of designing an interface

e include at least minimal documentation and, if useful for testing and understanding, sample data.

17.3 OdiuiiHnin peno3nTopivi naariHie

Odiyitinud peno3uTopiit marinis 3HaxoauThHCA 32 aapecoro http://plugins.qgis.org/.

106 moBHOIIHHO KOpucTyBaTucsa odiriitaum pemo3utopiem, HeobxigHo orpumaru OSGeo ID ma moprasri
0OSGeo.

Ilica 3aBaHTaXKEeHHS ILTAriHA HA CepBEp, BiH Oyze mepeBipeHunii Ta cXxBajgeHnH aaMIHICTPAIIi€o 1 BU OTPH-
Mag€Te IIOBlIOMJICHHS.

TODO: Insert a link to the governance document

17.3.1 TllpaBa

Odiniitauit peno3uTopiil miariniB Tparoe 3a TAKMME TPABUIAMUA:
® KOXKHWI 3apPEECTPOBAHUN KOPUCTYBAY MOXKE JOABATH ILJIAriHA
® adMiHicMpPaMopu MOXKYTH CXBAJIOBATH Ta BiIKJIMKATH BCi Bepcil miariuis

e Bci Bepcil nuariniB KopucryBadis, siki MalOTh J03Bia plugins.can__ approve, CXBAJIIOIOTHCS aBTOMa-
THUYHO TC/IA 3aBaHTAXKEHHs Ha CepBep

® KOPHUCTyBadi, 0 MAIOTh /03B plugins.can__ approve i 3HAXOAATHCH y CIHUCKY 64GCHUKIB ILIATiHA,
MOYXKYTh CXBAJIIOBATH BepCii MHOTO MyIarina, 3aBaHTAYKEHi IHITUMHA KOPUCTYBATAMU

e marin Moxe OyTH BUIAJIEHUN 3 PEMO3UTOPIIO JIUINE GOMIHICTIPAUIEN TA BAGCHUKOM TIIATIHA

® SKIIO KOPUCTYBad 6e3 10380ty plugins.can_ approve 3aBaHTAXKy€ HOBY BEPCiIO IIarina, To 1 Bepcis
He Oy/e cxBajieHa, HABITH AKINO IIArid OyB CXBaJeHHUI paHiIre

17.3.2 [osip4e ynpaBieHHs

AnvimicTpariis Moxke dogipamu OKpeMHM aBTOpaM TUIATiHIB IIJISXOM HAJAHHS JT03BOJY  plugi-
NS.Can_ approve.

Ilanens agminicTpyBaHHS JO3BOJISIE BUAATH HEOOXiIHI TO3BON SIK aBTOPY TaK i BCIM 84aCcHUKGM TLIATiHA.

17.3.3 MepeBipka

Ilin yac 3aBanTaKeHHS TIIAriHIB HA CEpBEp iX MeTaJaHi aBTOMATUYHO iMITOPTYIOTHCS Ta TEPEBIPATHCA.

Ocb CMCOK OCHOBHMX TTPABUJI MEPEBIPKHU, MPO sKi HEOOXiTHO 3HATH mepes myOsikamieo miarina B odi-
MifilHOMY pPerno3uTOopii:

1. the name of the main folder containing your plugin must contain only ASCII characters (A-Z and
a-z), digits and the characters underscore (_) and minus (-), also it cannot start with a digit
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2. 000B’s#3K0BO 1oBuHEeH OyTH aitin metadata.txt

3. Bcl 000OB’s13KOBI MeTasani, onncani B metadata table, noBuHHi OyTH 3aMOBHEHUMHI

4. 3HaYEHHs TOJIA VErsion MeTaJAHNX MOBUHHO OYTH yHIKATLHUAM

17.3.4 CipykTypa nnariHa

ITo6 upoiitu uepesipky, crucHenuii (.zip) naker miariHa LOBMHEH Maru 1eBHY cTpyKrypy. Ockinbku
TTAriHd PO3MAKOBYIOTHCA Y JOMAIHHOMY KaTaJI031 KOPUCTYBaYa, /10 AUPEKTOPIi TIariniB, BOHN TOBUHHL
3HAXOINTHCS KOXKHHUN y cBoeMy KaTasosi Bcepenmui daitny .zip. O60B’sa3koBuME dailjaMu € Jnime

metadata.txt Ta
CTPYKTYPY IaKeTa Iiarina

plugin.zip
pluginfolder/

<

i18n

|-- translation_file_de.ts

img

|-- icon.png
‘-- iconsource.svg
__init__.py
Makefile
metadata.txt
more_code.py
main_code.py
README
resources.qrc
resources_rc.py

- ui_Qt_user_interface_file.ui

_init__.py. Aje me 3aBammTb Takok Marm README Ta ikomky. Hwurkde mokazano

17.3. OdiuyjiiiHnia peno3uTopiii nnariyis
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Po3zgin 18

®dparmeHTn Koay

e JIK BUKJIMKATH METOJ, 38 KOMOIHAIIEIO KJIABIIIT
e fK KepyBaTw BUAMMICTIO TTAPiB
e JK oTpmMaTH JOCTYI A0 TAOMHIN aTpuOyTiB BUOpAHUX 00’ €KTIB

Tyt 3i6bpano ¢pparmMenTr Koy, ki OyayTh KOPUCHI i Yac po3poOKHU ILIariHis.

18.1 9k Buknunkatn merton 3a KOMOIHALIED KaBiw

Homnaiite B initGui ()

self .keyAction = QAction("Test Plugin", self.iface.mainWindow())
self.iface.registerMainWindowAction(self.keyAction, "F7") # actionl triggered by F7 key
self.iface.addPluginToMenu("&Test plugins", self.keyAction)

QO0bject.connect (self.keyAction, SIGNAL("triggered()"),self.keyActionF7)

Ta mo unload()

self.iface.unregisterMainWindowAction(self.keyAction)

Metom, 1110 BUKJIUKAETHCS TCIs HATUCKaHHSA F7

def keyActionF7(self):
QMessageBox.information(self.iface.mainWindow(),"0k", "You pressed F7")

18.2 {k kepyBatn BUgUMICTIO WwapiB

Touwnnaroun 3 QGIS 2.4 nocrynue noee API, sike 103BOJIsiE OTPUMATH JOCTYI 0 €IEMEHTIB JIENeH IH.
Hmxkde naBegeHo mpukIal MepeMUKAHHS BUAMMOCTI MOTOYHOTO APy

root = QgsProject.instance().layerTreeRoot ()

node = root.findLayer(iface.activeLayer().id())

new_state = Qt.Checked if node.isVisible() == Qt.Unchecked else Qt.Unchecked
node.setVisible(new_state)
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18.3 9k oTpumaTtu gocTtyn Ao tabnuui atpubyTtie BubpaHux ob’e-
KTIB

def changeValue(self, value):
layer = self.iface.activelayer()
if (layer):
nF = layer.selectedFeatureCount ()
if (nF > 0):
layer.startEditing()
ob = layer.selectedFeaturesIds()
b = QVariant(value)
if (oF > 1):
for i in ob:
layer.changeAttributeValue(int(i), 1, b) # 1 being the second column
else:
layer.changeAttributeValue (int(ob[0]), 1, b) # 1 being the second column
layer.commitChanges ()
else:
QMessageBox.critical(self.iface.mainWindow(), "Error", "Please select at least one feature from current 1.
else:
QMessageBox.critical(self.iface.mainWindow(), "Error", "Please select a layer")

Meroz npuiiMae oqun napamerp (HOBe 3HAYEHHs aTPUOYTA) Ta BUKJIMKAETHCI TAK

self.changeValue (50)
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Po3zgin 19

Writing a Processing plugin

e Creating a plugin that adds an algorithm provider
e Creating a plugin that contains a set of processing scripts

Depending on the kind of plugin that you are going to develop, it might be better option to add its
functionality as a Processing algorithm (or a set of them). That would provide a better integration
within QGIS, additional functionality (since it can be run in the components of Processing, such as the
modeler or the batch processing interface), and a quicker development time (since Processing will take
of a large part of the work).

This document describes how to create a new plugin that adds its functionality as Processing algorithms.
There are two main mechanisms for doing that:

e Creating a plugin that adds an algorithm provider: This options is more complex, but provides
more flexibility

e Creating a plugin that contains a set of processing scripts: The simplest solution, you just need a
set of Processing script files.

19.1 Creating a plugin that adds an algorithm provider

To create an algorithm provider, follow these steps:
e Install the Plugin Builder plugin

e Create a new plugin using the Plugin Builder. When the Plugin Builder asks you for the template
to use, select “Processing provider”.

e The created plugin contains a provider with a single algorithm. Both the provider file and the
algorithm file are fully commented and contain information about how to modify the provider and
add additional algorithms. Refer to them for more information.

19.2 Creating a plugin that contains a set of processing scripts

To create a set of processing scripts, follow these steps:

e Create your scripts as described in the PyQGIS cookbook. All the scripts that you want to add,
you should have them available in the Processing toolbox.

e In the Scripts/Tools group in the Processing toolbox, double-click on the Create script collection
plugin item. You will see a window where you should select the scripts to add to the plugin (from
the set of available ones in the toolbox), and some additional information needed for the plugin
metadata.
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o Click on OK and the plugin will be created.

e You can add additional scripts to the plugin by adding scripts python files to the scripts folder in
the resulting plugin folder.
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Po3zgin 20

Bibnioteka aHaniszy mepex

e Baraspua indopMarris
e [ToGymoBa rpady

e Amnasis rpady

— Tlomyk HAKKOPOTIIOro MapmpyTy
— Iomyx obaacreii qocrynnocri

Starting from revision ee19294562 (QGIS >= 1.8) the new network analysis library was added to the
QGIS core analysis library. The library:

& JI03BOJISIE€ CTBOpIOBaTH MareMarudnuii rpad 3 reorpadivnux ganux (JiHIAHUX BEKTOPHUX MIapPiB)
e peasizye 6azoBi meroau Teopii rpadis (Ha cboroxni auie asropurm Jeiikcrpu)

Bibioreka aHam3y Mepex 3’dBUIACH K PE3YIbTAT €KCIOPTY ocHOBHUX (yHKIiN miarina RoadGraph i
Ternep BU MOXKETE BUKOPHUCTOBYBATH MO0 MOXKJIMBOCTI y CBOIX MOAy/sX abo 3 koucosi Python.

20.1 3aranbHa iHdopmauyis

TunoBuit anmropuT™M BUKOPUCTAHHS 6i0IiOTEKN CKIAJAETHCS 3 HACTYITHUX KPOKIB:
1. crBopuTH Tpad 3 TPOCTOPOBUX NAHUX (3a3BMYail JTIHIHHUX BEKTOPHUX MIApiB)
2. mpoanaJizyBaru rpad

3. BUKODHMCTATH Pe3yJbTaTh aHasily (Halpukiaj. Bi3yanisyBaTu iX)

20.2 lMobyposa rpady

Tlepir 3a Bce HEOOXimAHO TATOTYBaTH BXimHI JaHi, TOOTO KOHBEPTYBATH BEKTOpHHUH mrap y rpad. Bci
MOIAJIBITI omeparii OyayTh BUKOHYBATUCA 3 UM rpadom, a He 3 MapoM.

B gxocTi mkepena maHuX MOXKe BHCTYHATH OyIb-AKHI BEeKTOpHHUH map. Bys3mm miHiit cramyTh By3naMmu
rpady, a cermeHTH JiHI#T — pebpamu. fKINO MeKiTbKa BEPIHH MAOTh OTHAKOBI KOOPAWHATH, TO BOHH
OyayTh Biamosigaru omHiit Bepiuai rpady. Tobro aBi miHil, M0 MalOTh CHOiTbHANE By301, Oy/ayTh 3B’ s3aHi
Mixk coboIo.

Kpim Toro, mig gac crBopenHsi rpady MOXKHA, «IIPUB’SA3aTH» 10 BEKTOPHOTO IMapy OyIb-gKy KiJIbKiCTh
JOJATKOBUX TOYOK. JI71sT KOXKHOI TaKOl J0IATKOBOI TOYKHK OyAe 3HAHIEHO BiMOBIIHICTD — HAKOIMAKIMI
By30a1 uu pebpo rpady. B ocramabomy Bumaaky pedbpo Oyae po3buTo Ha IBi YACTHHH, i 3’IBUTHCS HOBHIt
BY30JI.

B sixocTi xapakTepucTuk pedep MOXKYTh BUKOPUCTOBYBATUCS ATPUOYTH BEKTOPHOTO MIAPY ab0 JTOBXKWUHA,
pebpa.
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Komseprop 3 BekTOpHOrO 1mapy y rpad peai3oBaHO 3 BUKOPUCTAHHSM IIabJIOHY HMpOrpaMmyBaHHs Oy/Ii-
BesbHUK. A 33 MOOYmOBY rpady BiAMOBiZaE Tak 3BaHUil «IUpeKTOp». Ha choromui mocTymHuit jguiie oquH
mupektop QgsLineVectorLayerDirector. lupekTop 3a/a€e OCHOBHI HAJAIMNTYBAHHS, SKi OyIyTh BUKODPH-
CTOBYBATHCs TiJ 9ac KOHBEpTarll 1mapy B rpad, Ta 3a ZONOMOrow OymiBenbHUKa Oymye rpad. Ak iy
BUIAJIKY 3 JIMPEKTOPOM, HA CbOTOAHI jocTynuuil sumie oqun OyaiBenbauk QgsGraphBuilder, skwuit rene-
pye o6’ekru QgsGraph. Bu moxkere peasnizyBaru cBOiX BiacHux Oy/JiBeJbHUKIB, siKi Oy/lyTh MeHEpyBATH
rpadu, cymicui 3 rakumu Gibmiorekamu sk BGL ta NetworkX.

s obuncenHs XapakKTepuCcTuK pedbep BUKOPUCTOBYEThCS ITAOJIOH MPOEKTyBaHHs cTparerisa. Ha choro-
naHi mocrymHa jmine crpareria QgsDistanceArcProperter, ska BpaxoBye JOBXKUHY MapuipyTy. 3a HeoOXi-
JTHOCTi BM MOK€T€e Peasii3yBaTHh BJIACHY CTPATEriio, sika 0y/1e BUKOPHCTOBYBATH BCe HEOOXiHI mapamMeTpH.
Hanpuritaz, miarin RoadGraph BukopucroBye crpareriio, mo 004UCIIOE 9a¢ HOJOPOXKI HA OCHOBL J10B-
KWHU pedep Ta MIBUIKOCTI 3 aTpulyTiB IIapy.

Posrisaemo mporec crBoperts rpady JTOKIaTHIIIE.
Cnouarky HEOOXiAHO IMIIOPTYBATH MOYJIb aHATI3Y MEPEeK

from qgis.networkanalysis import =*

Ta moBimomuTu gupexTopy mpo Hel. OIuH IUPEKTOP MOXKE BUKOPUCTOBYBATH JIEKLIbKA CTPATErii

# don’t use information about road direction from layer attridbutes,
# all roads are treated as two-way
director = QgsLineVectorLayerDirector(vLayer, -1, ’’, ’?, ’7, 3)

use field with indexz 5 as source of information about road direction.
one-way roads with direct direction have attribute value '"yes”,

one-way roads with reverse direction have the walue "1", and accordingly
bidirectional roads have "no". By default roads are treated as two-way.

®H OB R R W

This scheme can be used with OpenStreetMap data
director = QgsLineVectorLayerDirector(vLayer, 5, ’yes’, ’1’, ’no’, 3)

Y KOHCTPYKTOD [IMPEKTOPA [E€PEIACTHC BEKTOPHUI I1ap, HA OCHOBI AKOro Oy/ie CTBOPEHO rpad, a TaKokK
irdopmaliis mpo XapakTep pyxy Ha KOKHOMY CErMEHTI T0poru (J03BOJIEH] HANIPAMKE PYXY, OJHOCTOPOH-
Hilf 4M IBOCTOPOHHII PyX).

director = QgsLineVectorLayerDirector(vl, directionFieldId,
directDirectionValue,
reverseDirectionValue,
bothDirectionValue,
defaultDirection)

Posrnsgremo ni mapamerpu:
e v1 — BEeKTOpHHII Iap, Ha OCHOBI KOO CTBOPIOETHCA Tpad

e directionFieldId — imaekc mojs TAOJHUIN ATPUOYTIB, y SIKOMY 3HAXOJUTHCA iH(MOPMAId PO
HanpAMKH PyXy. fIkmnio Bkazano -1, g indopmaliis He BUKOPUCTOBYETHCH

e directDirectionValue — 3HAYEHHsI 1OJIsA, K€ BIINOBiJa€ NPAMOMY HANPAMKY pPyxy (pyxX Bif
HepINol BEPUIMHU 0 OCTAHHBOI )

e directDirectionValue — 3HaueHHs 1[0Jisd, dKE€ BIANOBiJA€ NPAMOMY HANPAMKY Pyxy (pyx Bin
LePILOl BEPUIMHU JO OCTAHHBOIL)

e bothDirectionValue —3Ha4YeHHa TOJs, AKE BIAMOBIIAE JBOCTOPOHHBOMY PYXy (TOGTO JOMYyCKAE-
ThCA K PYX BiJl EepITOl BEPITUHA IO OCTAHHBOI, TaK 1 PyX B 3BOPOTHROMY HANpPAMi, BiJ, OCTaHHBOI
BEPIIKHY 0 [EPIOL)

e defaultDirection — HampsaMm pyXy 3a 3aMOBYaHHAM. Ll BeTMYMHA BUKOPUCTOBYETHCS IS THUX
JIJISTHOK JIOPIT, I AKWX 3Ha4YeHHst oy directionFieldId we 3amame abo He CHIBMAIAE 3 YKOTHUM
3 BUIIEHABEICHUX.

Jami HeoOXiTHO CTBOPHUTH CTPATETif0 OOYNCTIEHHS XapaKTePUCTUK pedbep rpady
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properter = QgsDistanceArcProperter()

Ta noBimomuru gupekTopy npo wei. OuH JUPEKTOP MOXKe BUKOPUCTOBYBATH JIEKITbKA CTpaTerii
director.addProperter (properter)
Hapermti crBopioemo OyniBenbuuka, skuit 6yme Oyaysarn rpad. KoncrpykTop QgsGraphBuilder mpu-
#iMa€ HACTYIHI MapaMETPH:

e crs — cucreMa KoopamwHat, mo Oye BukopucroByBarucs. OG0B a3K0BUi mapamMerp.

e otfEnabled — BKa3ye Ha HEOOXiJHICTH BUKOPUCTAHHS IEPEIPOEKTYBAHHS «HA JIBOTY». 33 3aMOB-
gauHaM True (BUKOPUCTOBYBATHU MEPEIPOEKTYBAHHS ).

e topologyTolerance — TomoJioriunuii jomyck. 3a 3amoBdaHusM 0.
e ellipsoidID — enimcoin, sxkwmii Gyae BukopucroByBarucs. 3a 3amopuanusm WGS 84.

# only CRS is set, all other walues are defaults
builder = QgsGraphBuilder (myCRS)

Takoxx MoKHA 337aTH OTHY ab0 JEeKiTbKa TOYOK, AKi OyAyTh BUKOPHUCTOBYBATHUCS TiJ dac axamizy. Ha-
MPUKIIA],

startPoint = QgsPoint(82.7112, 55.1672)
endPoint = QgsPoint(83.1879, 54.7079)

Tenep O6yayemo rpad Ta «IpuB’sg3yeMO» A0 HHOI'O TOUKH
tiedPoints = director.makeGraph(builder, [startPoint, endPoint])
ITo6ymoBa rpady moxe 3aitusaTu gnegakuil yac (3anexxuTb Bijg KiabkocTi 06’ekTiB y mapi ta po3mipis BiacHe

mapy). JIo tiedPoints 3amucyroThCa KOOPAUHATH «pUB’si3aHux» To4oK. Kosu onepaiiist 3aBeprmThest
MH OTPUMAEMO Tpad TPUAATHUH /I TOJAJIBINONO aHAII3Y

graph = builder.graph()

Tenep MoxkHA OTPUMATH IH/IEKCH HAIIAX TOYOK

startId = graph.findVertex(tiedPoints[0])
endId = graph.findVertex(tiedPoints[1])

20.3 AwnHani3s rpadyy

B ocroBi anamizy mepesk JexkuTh 3a/1a49a 38’9300¢Ti rpady Ta 3a7a9a MOMIyKy HARKOPOTIIIOrO MAPIIPYTY.
s Bupimenns mux 3a7a4 y 6i0aioreni anasizy mepexx peasizoBano asroputm Jlekcerpu.

Agnropurm JlelickTpu 3HAXOAUTH HAWKOPOTIIUN MapuIpyT Bix omHiel Beprmuu rpady 10 BCIX iHINX a
TAKOXK 3HAYEHHS TapaMeTpy, M0 ONTUMIi3yeThbcd. HaodHO pe3ysnbTaT MOKHA MPEACTABUTH K JIEPEBO
HAWKOPOTIIUX MapIIPYTiB.

JepeBo HaiikopoTimmx MapupyTisB — ue opienroBanuii 3Baxkenuii rpad (abo 6libil TOYHO — JepeBo) 3
HACTYTTHUMU BJIACTHUBOCTSIMU:

e TLIHKM OJHA BEPINNHA HE MA€E BXITHUX pebep — KOpPiHb JepeBa
e BCi iHII BEpIIMHU MAIOTh JIUIE OHE BXiaHE PEeOPO

® SKINO 20 BepluuHyu B MOXKHA sicraTucs 3 BepluvHd A, TO LLIAX, AKUH IX 3’€1Hye, €AuHui 1 BiH 2kKe
HaWKOpOTIHii (ONTUMAaIbHWI) Ha BUXiIHOMY Tpadi

JlepeBo HAKOPOTINKX MLIAXIB MOXKHA, OTPUMATH 34 TOMOMOroi0 MeToaiB shortestTree () ta dijkstra()
kinacy QgsGraphAnalyzer. Pekomenmyerncst BukopuctoByBaTu MeTo dijkstra(), ocKinbKE BiH TIPAIIOE
MIBUIIIE Ta €(PEKTUBHIIIE BUKOPUCTOBYE ITaM ATh.
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Mertozx shortestTree () moxke OyTu KOpUCHHH, KOIX HEOOXiTHO OOIfiTH AepeBO HARNKOPOTIINX MAPIIPYTiB.
Bin cTBOpIoe HOBHIT 06’¢KT (3aBKau QgsGraph) Ta mpuiiMae TpU NapaMeTpH:

e source — Buximawii rpad
e startVertexIdx — injekc Touku Ha rpadi (KOpinb gepesa)
e criterionNum — TMOpAIKOBUII HOMED XapaKTepucTuku pebpa (Bimik nounnaerbes 3 0).

tree = QgsGraphAnalyzer.shortestTree(graph, startId, 0)

Meron dijkstra() mae Taki )k mapameTpu, ajie IIOBEPTAE /IBA MACUBH. Y MEPIIOMY MACUBi i-Tuii esemMenT
MicTHTD iHAEKC pebpa, 10 BXOAUTD B 1-Ty BEPIINHY, B IPOTUIECKHOMY BUIAAKYy — -1. Y nIpyromy mMacusi
i-THit eleMeHT MICTHUTH BiZCTaHb Big i-T BepIIMHU, SKIIO IO BEPITNHW MOXKHA JICTATUCA 3 KOpPEHs, abo
MaKCHMAJIbHO BeJIMKE 3HA4YeHHs, sike Moxke BMmicTturucs y tun C++ double, akimo Bepmmna HemoCsaKHA.

(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, startId, 0)

Ocb ay2ke mpocruii ciocio BigobpasuTu AepeBo HaKOPOTLIMX MAPLIPYTIB 3 BUKOPUCTAHHAM I'pady, Orpu-
MaHOTO B pe3yabraTi poboTu Merona shortestTree() (He 3a0yapre 3aMiHUTH KOODIMHATH MOYATKOBOL
TOYKM HA CBOI, 8 TAKOXK BUOEPITH Iap J0pir y Jiereni). YBara: BUKOPUCTOBYiTE 1€l KO TLIbKH K
NPUKJITAJ, i Ui 1718 HEBEJIUKUX IaPIB, TAK sK BiH reHepye BesmKy KinbkicTh 06’ekTiB (QgsRubberBand

from PyQt4.QtCore import *
from PyQt4.QtGui import =*

from qgis.core import *
from qgis.gui import *
from qgis.networkanalysis import *

vl = qgis.utils.iface.mapCanvas () .currentLayer ()

director = QgsLineVectorLayerDirector(vl, -1, *’, *’, ’?, 3)
properter = (QgsDistanceArcProperter()

director.addProperter (properter)

crs = qggis.utils.iface.mapCanvas () .mapRenderer().destinationCrs()
builder = QgsGraphBuilder(crs)

pStart = QgsPoint(-0.743804, 0.22954)
tiedPoint = director.makeGraph(builder, [pStart])
pStart = tiedPoint[0]

graph = builder.graph()
idStart = graph.findVertex(pStart)
tree = QgsGraphAnalyzer.shortestTree(graph, idStart, 0)

i=0;

while (i < tree.arcCount()):
rb = QgsRubberBand(qgis.utils.iface.mapCanvas())
rb.setColor (Qt.red)
rb.addPoint (tree.vertex(tree.arc(i).inVertex()).point())
rb.addPoint (tree.vertex(tree.arc(i).outVertex()).point())
i=i+1

Same thing but using dijkstra() method

from PyQt4.QtCore import =*
from PyQt4.QtGui import *

from qgis.core import *
from qgis.gui import *
from qgis.networkanalysis import *

vl = qgis.utils.iface.mapCanvas() .currentLayer ()
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director = QgsLineVectorLayerDirector(vl, -1, *’, ’’, 77, 3)
properter = QgsDistanceArcProperter()

director.addProperter (properter)

crs = gqgis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs()
builder = QgsGraphBuilder(crs)

pStart = QgsPoint(-1.37144, 0.543836)
tiedPoint = director.makeGraph(builder, [pStart])
pStart = tiedPoint[0]

graph = builder.graph()
idStart = graph.findVertex(pStart)
(tree, costs) = QgsGraphAnalyzer.dijkstra(graph, idStart, 0)

for edgeld in tree:
if edgeld == -1:
continue
rb = QgsRubberBand(qgis.utils.iface.mapCanvas())
rb.setColor (Qt.red)
rb.addPoint (graph.vertex(graph.arc(edgeld).inVertex()) .point())
rb.addPoint (graph.vertex(graph.arc(edgeId).outVertex()).point())

20.3.1 MNMowyk HaWKopOTLIOro MapLUpyTy

To find the optimal path between two points the following approach is used. Both points (start A and
end B) are “tied” to the graph when it is built. Then using the methods shortestTree() or dijkstra()
we build the shortest path tree with root in the start point A. In the same tree we also find the end point
B and start to walk through the tree from point B to point A. The whole algorithm can be written as

assign T = B
while T != A
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

Ha npomy mornyk Mapripyry 3aBepiieno. Mu orpumasiu iHBepTOBaHUii CIMCOK BepiiuH (TOOTO BEPIIMHU
A1yTh y 3BOPOTHBOMY IIOPSAJIKY, BiJl KiHIEBOI TOYKH JIO IIOYATKOBOI), gKi OyAyTh BiaBigaHi miJ ac pyxy
110 IbOMY MapIIpPyTYy.

Ocb mpuKIaa TONyKy HAHKOPOTIIOro MapipyTy s Koucosi Python QGIS (me 3abyabre 3aminuTu
KOOD/IMHATHU TOYATKOBOI Ta KIHIIEBOI TOUYOK Ha CBOI 3HAUEHHS. Ta BUOEPITH 1Iap JOPIr y JIereHsi) 3 BUKO-
puctanHHsM MeToy shortestTree()

from PyQt4.QtCore import *
from PyQt4.QtGui import *

from qgis.core import *
from qgis.gui import *
from ggis.networkanalysis import *

vl = ggis.utils.iface.mapCanvas () .currentLayer ()

director = QgsLineVectorLayerDirector(vl, -1, *’, ’’, 77, 3)
properter = QgsDistanceArcProperter()

director.addProperter (properter)

crs = gqgis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs()
builder = QgsGraphBuilder(crs)
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pStart = QgsPoint(-0.835953, 0.15679)
pStop = QgsPoint(-1.1027, 0.699986)

tiedPoints = director.makeGraph(builder, [pStart, pStop])
graph = builder.graph()

tStart = tiedPoints[0]
tStop = tiedPoints[1]

idStart = graph.findVertex(tStart)
tree = (gsGraphAnalyzer.shortestTree(graph, idStart, 0)

idStart = tree.findVertex(tStart)
idStop = tree.findVertex(tStop)

if idStop == -1:

print "Path not found"
else:

p=10

while (idStart != idStop):
1 = tree.vertex(idStop) .inArc()
if len(l) ==
break
e = tree.arc(1[0])
p-insert (0, tree.vertex(e.inVertex()).point())
idStop = e.outVertex()

p-insert (0, tStart)
rb = QgsRubberBand(qgis.utils.iface.mapCanvas())
rb.setColor(Qt.red)

for pnt in p:
rb.addPoint (pnt)

And here is the same sample but using dijkstra() method

from PyQt4.QtCore import *
from PyQt4.QtGui import =*

from qgis.core import *
from qgis.gui import *
from ggis.networkanalysis import *

vl = qgis.utils.iface.mapCanvas() .currentLayer ()

director = QgsLineVectorLayerDirector(vl, -1, *’, ’’, 77, 3)
properter = QgsDistanceArcProperter()

director.addProperter (properter)

crs = ggis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs()
builder = QgsGraphBuilder(crs)

pStart = QgsPoint(-0.835953, 0.15679)
pStop = QgsPoint(-1.1027, 0.699986)

tiedPoints = director.makeGraph(builder, [pStart, pStop])
graph = builder.graph()

tStart = tiedPoints[0]
tStop = tiedPoints[1]

idStart = graph.findVertex(tStart)
idStop = graph.findVertex(tStop)

(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, idStart, 0)
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if treelidStopl == -1:
print "Path not found"
else:
p=10
curPos = idStop
while curPos != idStart:
p.append(graph.vertex(graph.arc(tree[curPos]) .inVertex()) .point())
curPos = graph.arc(tree[curPos]) .outVertex();

p.append (tStart)

rb = QgsRubberBand(qgis.utils.iface.mapCanvas())
rb.setColor (Qt.red)

for pnt in p:
rb.addPoint (pnt)

20.3.2 Mowyk obnacTeit AOCTYNHOCTI

Haseemo obustactio goctymuocti Bepiwan rpady A Taky miaMHOXKWHY BepiiuH rpady, 40 SKUX MOXKHA
JicTaTucs 3 BepIIMHU A Ta BapTICTh ONMTHUMAJBLHOTO NIIAXY Big A 10 esleMeHTIB 1€l MHOXKUHU He Oye
TEePEBUIIYBATH TIEBHOI HAIIEPe]] 33/IaHO0I BEJTUYUHUA.

Binbum HAOYHO L€ BU3HAYEHHS MOXKHA IOACHUTH HACTYIIHUM IPUKJIAJIOM. € HOXKEeXKHE Jerno. ¥ sKy da-
CIMHM MiCTa 3MOXKE IIOLACTH [OXKEXKHE aBTo 33 5 xBujuH, 10 xBuiuH, 15 xBuimn? Bignosigao xa ui
nuTaHHsg i 6yme 00aCTh TOCSIKHOCTI MOXKEKHOTO JIETO.

Tlommyk obsracTeit  JOCSKHOCTI JIEPKO Oprami3yBaTu 3a g0moMoro meromy dijksta() kiacy
QgsGraphAnalyzer. /locTaTHRO MOPIBHATH €JI€EMEHTHA MACUBY BAPTOCTI 3 HEOOXiAHOIO BEIUINHOWO. IKIIO
cost[i] wmemnmie 3amanol BenmauH ab0 AOPiBHIOE T, TO i-Ta BepiuHa rpady BXOAUTb Y MHOXKHHY T0-
CTYTTHOCTi, B TPOTUJIEZKHOMY BUTIQIKY — HE BXOUTD.

He macrisibky o4eBHIHUM € TIONIYK MexK obsacti goctynHocTi. HukHs Mexka JOCTYIMHOCTI — MHOXKHHA
BepIINH, /10 AKAX ITe MOXKHA MICTATHCHA, a BEPXHA MeXKa — MHOXKWHA HeJocsXHWX BepmuH. Hacmpasmi
BCe Jly2Ke IIPOCTO: MeKa JIOCTYIHOCTI IIPOXOJUTDH IO TakKuM pebpam rpady, mis sSKUX BXi/JHA BEPIINHA
1€ JIOCTYIIHA, & BUXiJHA — Hi.

Ocb mpukam

from PyQt4.QtCore import =*
from PyQt4.QtGui import *

from qgis.core import *
from qgis.gui import *
from qgis.networkanalysis import *

vl = ggis.utils.iface.mapCanvas () .currentLayer ()

director = QgsLineVectorLayerDirector(vl, -1, *’, ’’, ’?, 3)
properter = QgsDistanceArcProperter()

director.addProperter (properter)

crs = gqgis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs()
builder = QgsGraphBuilder(crs)

pStart = QgsPoint(65.5462, 57.1509)
delta = ggis.utils.iface.mapCanvas().getCoordinateTransform() .mapUnitsPerPixel() * 1

rb = QgsRubberBand(qgis.utils.iface.mapCanvas(), True)
rb.setColor(Qt.green)

rb.addPoint (QgsPoint (pStart.x() - delta, pStart.y() - delta))
rb.addPoint (QgsPoint (pStart.x() + delta, pStart.y() - delta))
rb.addPoint (QgsPoint (pStart.x() + delta, pStart.y() + delta))

20.3. Awnani3 rpady 93



PyQGIS developer cookbook, Peniz 2.14

rb.addPoint (QgsPoint (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 = 2000.0
i=0
while i < len(cost):
if cost[i] > r and tree[i] != -1:
outVertexId = graph.arc(tree [i]).outVertex()
if cost[outVertexId] < r:
upperBound . append (i)
i=1i+1

for i in upperBound:
centerPoint = graph.vertex(i).point()
rb = QgsRubberBand(qgis.utils.iface.mapCanvas(), True)
rb.setColor(Qt.red)
rb.addPoint (QgsPoint (centerPoint.x() - delta, centerPoint.y() - delta))
rb.addPoint (QgsPoint (centerPoint.x() + delta, centerPoint.y() - delta))
rb.addPoint (QgsPoint (centerPoint.x() + delta, centerPoint.y() + delta))
rb.addPoint (QgsPoint (centerPoint.x() - delta, centerPoint.y() + delta))
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Po3gin 21

QGIS Server Python Plugins

Server Filter Plugins architecture

— requestReady

— sendResponse

— responseComplete
Raising exception from a plugin
Writing a server plugin

— Plugin files

— init  .py

— HelloServer.py

— Modifying the input
Modifying or replacing the output
Access control plugin

— Plugin files

— __init __.py

— AccessControl.py

— layerFilterExpression

— layerFilterSubsetString

— layerPermissions

— authorizedLayerAttributes

— allowToEdit

— cacheKey

Python plugins can also run on QGIS Server (see: label qgisserver): by using the server interface
(QgsServerInterface) a Python plugin running on the server can alter the behavior of existing core
services (WMS, WEFS etc.).

With the server filter interface (QgsServerFilter) we can change the input parameters, change the
generated output or even by providing new services.

With the access control interface (QgsAccessControlFilter) we can apply some access restriction per
requests.

21.1 Server Filter Plugins architecture

Server python plugins are loaded once when the FCGI application starts. They register one or more
QgsServerFilter (from this point, you might find useful a quick look to the server plugins APT docs).
Each filter should implement at least one of three callbacks:

e requestReady()
e responseComplete()

e sendResponse()
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All filters have access to the request/response object (QgsRequestHandler) and can manipulate all its
properties (input/output) and raise exceptions (while in a quite particular way as we’ll see below).

Here is a pseudo code showing a typical server session and when the filter’s callbacks are called:
e Get the incoming request
— create GET/POST/SOAP request handler
— pass request to an instance of QgsServerInterface
— call plugins requestReady () filters
— if there is not a response
x if SERVICE is WMS/WFS/WCS
- create WMS/WFS/WCS server

call server’s executeRequest() and possibily call sendResponse() plugin
filters when streaming output or store the byte stream output and content
type in the request handler

* call plugins responseComplete () filters
— call plugins sendResponse() filters
— request handler output the response

The following paragraphs describe the available callbacks in details.

21.1.1 requestReady

This is called when the request is ready: incoming URL and data have been parsed and before entering
the core services (WMS, WFS etc.) switch, this is the point where you can manipulate the input and
perform actions like:

e authentication/authorization

e redirects

e add/remove certain parameters (typenames for example)
e raise exceptions

You could even substitute a core service completely by changing SERVICE parameter and hence
bypassing the core service completely (not that this make much sense though).

21.1.2 sendResponse

This is called whenever output is sent to FCGI stdout (and from there, to the client), this is normally
done after core services have finished their process and after responseComplete hook was called, but
in a few cases XML can become so huge that a streaming XML implementation was needed (WFS
GetFeature is one of them), in this case, sendResponse () is called multiple times before the response is
complete (and before responseComplete() is called). The obvious consequence is that sendResponse ()
is normally called once but might be exceptionally called multiple times and in that case (and only in
that case) it is also called before responseComplete().

sendResponse() is the best place for direct manipulation of core service’s output and while
responseComplete () is typically also an option, sendResponse() is the only viable option in case
of streaming services.
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21.1.3 responseComplete

This is called once when core services (if hit) finish their process and the request is ready to be sent
to the client. As discussed above, this is normally called before sendResponse() except for streaming
services (or other plugin filters) that might have called sendResponse () earlier.

responseComplete () is the ideal place to provide new services implementation (WPS or custom services)
and to perform direct manipulation of the output coming from core services (for example to add a
watermark upon a WMS image).

21.2 Raising exception from a plugin

Some work has still to be done on this topic: the current implementation can distinguish between
handled and unhandled exceptions by setting a QgsRequestHandler property to an instance of
QgsMapServiceException, this way the main C+4 code can catch handled python exceptions and
ignore unhandled exceptions (or better: log them).

This approach basically works but it is not very “pythonic”: a better approach would be to raise exceptions
from python code and see them bubbling up into C++ loop for being handled there.

21.3 Writing a server plugin

A server plugins is just a standard QGIS Python plugin as described in Pospobka naasinie wa
Python, that just provides an additional (or alternative) interface: a typical QGIS desktop plugin has
access to QGIS application through the QgisInterface instance, a server plugin has also access to a
(QgsServerInterface.

To tell QGIS Server that a plugin has a server interface, a special metadata entry is needed (in
metadata.tzt)

server=True

The example plugin discussed here (with many more example filters) is available on github: QGIS
HelloServer Example Plugin

21.3.1 Plugin files

Here’s the directory structure of our example server plugin

PYTHON_PLUGINS_PATH/

HelloServer/
__init__.py --> *required*
HelloServer.py --> *requiredx*
metadata.txt --> *required*

21.3.2 init .py
This file is required by Python’s import system. Also, QGIS Server requires that this file contains a
serverClassFactory() function, which is called when the plugin gets loaded into QGIS Server when
the server starts. It receives reference to instance of QgsServerInterface and must return instance of
your plugin’s class. This is how the example plugin __ init__ .py looks like:
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# -*- coding: utf-8 -*-

def serverClassFactory(serverIface):
from HelloServer import HelloServerServer
return HelloServerServer (serverIface)

21.3.3 HelloServer.py

This is where the magic happens and this is how magic looks like: (e.g. HelloServer.py)
A server plugin typically consists in one or more callbacks packed into objects called QgsServerFilter.
Each QgsServerFilter implements one or more of the following callbacks:

e requestReady()

e responseComplete()

e sendResponse()

The following example implements a minimal filter which prints HelloServer! in case the SERVICE
parameter equals to “HELLO:

from qgis.server import *
from qgis.core import *

class HelloFilter (QgsServerFilter):

def __init__(self, serverIface):
super (HelloFilter, self).__init__(serverIface)

def responseComplete(self):

request = self.serverInterface().requestHandler ()

params = request.parameterMap ()

if params.get(’SERVICE’, ’’).upper() == ’HELLO’:
request.clearHeaders ()
request.setHeader (’Content-type’, ’text/plain’)
request.clearBody ()
request.appendBody (’HelloServer!”’)

The filters must be registered into the serverIface as in the following example:

class HelloServerServer:
def __init__(self, serverIface):
# Save reference to the ({GIS server interface
self.serverIface = serverIface

serverIface.registerFilter( HelloFilter, 100 )

The second parameter of registerFilter() allows to set a priority which defines the order for the
callbacks with the same name (the lower priority is invoked first).

By using the three callbacks, plugins can manipulate the input and/or the output of the server in many
different ways. In every moment, the plugin instance has access to the QgsRequestHandler through
the QgsServerInterface, the QgsRequestHandler has plenty of methods that can be used to alter the
input parameters before entering the core processing of the server (by using requestReady()) or after
the request has been processed by the core services (by using sendResponse()).

The following examples cover some common use cases:
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21.3.4 Modifying the input

The example plugin contains a test example that changes input parameters coming from the query string,
in this example a new parameter is injected into the (already parsed) parameterMap, this parameter is
then visible by core services (WMS etc.), at the end of core services processing we check that the
parameter is still there:

from qgis.server import *
from qgis.core import *

class ParamsFilter(QgsServerFilter):

def __init__(self, serverIface):
super (ParamsFilter, self).__init__(serverIface)

def requestReady(self):
request = self.serverInterface().requestHandler()
params = request.parameterMap( )
request.setParameter (’TEST_NEW_PARAM’, ’ParamsFilter’)

def responseComplete(self):
request = self.serverInterface().requestHandler ()
params = request.parameterMap( )

if params.get(’TEST_NEW_PARAM’) == ’ParamsFilter’:

QgsMessagelog.logMessage (""SUCCESS - ParamsFilter.responseComplete", ’plugin’, QgsMessageLog.INF0)
else:

QgsMessagelog.logMessage ("FAIL - ParamsFilter.responseComplete", ’plugin’, QgsMessagelLog.CRITICA

This is an extract of what you see in the log file:

src/core/qgsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 plugin[0] HelloServerServer - loading fi
src/core/qgsmessagelog.cpp: 45: (logMessage) [1ms] 2014-12-12T12:39:29 Server[0] Server plugin HelloServer load
src/core/qgsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 Server[0] Server python plugins loaded
src/mapserver/qgsgetrequesthandler.cpp: 35: (parselnput) [Oms] query string is: SERVICE=HELLO&request=GetOutput
src/mapserver/qgshttprequesthandler.cpp: 547: (requestStringToParameterMap) [1ms] inserting pair SERVICE // HEL
src/mapserver/qgshttprequesthandler.cpp: 547: (requestStringToParameterMap) [Oms] inserting pair REQUEST // Get
src/mapserver/qgsserverfilter.cpp: 42: (requestReady) [Oms] QgsServerFilter plugin default requestReady called
src/core/qgsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 plugin[0] HelloFilter.requestReady
src/mapserver/qgis_map_serv.cpp: 235: (configPath) [Oms] Using default configuration file path: /home/xxx/apps/|
src/mapserver/qgshttprequesthandler.cpp: 49: (setHttpResponse) [Oms] Checking byte array is ok to set...
src/mapserver/qgshttprequesthandler.cpp: 59: (setHttpResponse) [Oms] Byte array looks good, setting response...
src/core/qgsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 plugin[0] HelloFilter.responseComplete
src/core/qgsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 plugin[0] SUCCESS - ParamsFilter.respons:
src/core/qgsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 plugin[0] RemoteConsoleFilter.responseCol
src/mapserver/qgshttprequesthandler.cpp: 158: (sendResponse) [Oms] Sending HTTP response
src/core/qgsmessagelog.cpp: 45: (logMessage) [Oms] 2014-12-12T12:39:29 plugin[0] HelloFilter.sendResponse

On line 13 the “SUCCESS” string indicates that the plugin passed the test.

The same technique can be exploited to use a custom service instead of a core one: you could for example
skip a WFS SERVICE request or any other core request just by changing the SERVICE parameter
to something different and the core service will be skipped, then you can inject your custom results into
the output and send them to the client (this is explained here below).

21.3.5 Modifying or replacing the output

The watermark filter example shows how to replace the WMS output with a new image obtained by
adding a watermark image on the top of the WMS image generated by the WMS core service:
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import os

from qgis.server import *
from qgis.core import *

from PyQt4.QtCore import *
from PyQt4.QtGui import =*

class WatermarkFilter (QgsServerFilter):

def __init__(self, serverIface):
super (WatermarkFilter, self).__init__(serverIface)

def responseComplete(self):
request = self.serverInterface().requestHandler ()
params = request.parameterMap( )
# Do some checks
if (request.parameter (’SERVICE’).upper() == *WMS’ \

and request.parameter (’REQUEST’) .upper() == *GETMAP’ \
and not request.exceptionRaised() ):
QgsMessagelog.logMessage ("WatermarkFilter.responseComplete: image ready /s'" ), request.infoFormat(),

# Get the amage

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")

# Set the body

request.clearBody ()

request . appendBody (ba)

In this example the SERVICE parameter value is checked and if the incoming request is a WMS
GETMAP and no exceptions have been set by a previously executed plugin or by the core service
(WMS in this case), the WMS generated image is retrieved from the output buffer and the watermark
image is added. The final step is to clear the output buffer and replace it with the newly generated image.

Please note that in a real-world situation we should also check for the requested image type instead of
returning PNG in any case.

21.4 Access control plugin

21.4.1 Plugin files

Here’s the directory structure of our example server plugin:

PYTHON_PLUGINS_PATH/

MyAccessControl/
__init__.py --> *required*
AccessControl.py --> *required*
metadata.txt --> *required*
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21.4.2 _ _init__ .py
This file is required by Python’s import system. As for all QGIS server plugins, this file contains a
serverClassFactory() function, which is called when the plugin gets loaded into QGIS Server when
the server starts. It receives reference to instance of QgsServerInterface and must return instance of
your plugin’s class. This is how the example plugin __init__ .py looks like:

# -*- coding: utf-8 -*-
def serverClassFactory(serverIface):

from MyAccessControl.AccessControl import AccessControl
return AccessControl(serverIface)

21.4.3 AccessControl.py

class AccessControl(QgsAccessControlFilter):

def __init__(self, server_iface):
super (QgsAccessControlFilter, self).__init__(server_iface)

def layerFilterExpression(self, layer):
""" Return an additional exzpression filter
return super(QgsAccessControlFilter, self).layerFilterExpression(layer)

nnn

def layerFilterSubsetString(self, layer):
" Return an additional subset string (typically SQL) filter """
return super(QgsAccessControlFilter, self).layerFilterSubsetString(layer)

def layerPermissions(self, layer):
""" Return the layer rights """
return super(QgsAccessControlFilter, self).layerPermissions(layer)

def authorizedLayerAttributes(self, layer, attributes):

" Return the authorised layer attributes """

return super(QgsAccessControlFilter, self).authorizedLayerAttributes(layer, attributes)
def allowToEdit(self, layer, feature):

" Are we authorise to modify the following geometry """

return super(QgsAccessControlFilter, self).allowToEdit(layer, feature)

def cacheKey(self):
return super(QgsAccessControlFilter, self).cacheKey()

This example gives a full access for everybody.
It’s the role of the plugin to know who is logged on.

On all those methods we have the layer on argument to be able to customise the restriction per layer.

21.4.4 layerFilterExpression
Used to add an Expression to limit the results, e.g.:

def layerFilterExpression(self, layer):
return "$role = ’user’"

To limit on feature where the attribute role is equals to “user”.
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21.4.5 layerFilterSubsetString
Same than the previous but use the SubsetString (executed in the database)

def layerFilterSubsetString(self, layer):
return "role = ’user’"

To limit on feature where the attribute role is equals to “user”.

21.4.6 layerPermissions

Limit the access to the layer.
Return an object of type QgsAccessControlFilter.LayerPermissions, who has the properties:
e canRead to see him in the GetCapabilities and have read access.
e canlnsert to be able to insert a new feature.
e canUpdate to be able to update a feature.
e candelete to be able to delete a feature.
Example:
def layerPermissions(self, layer):
rights = QgsAccessControlFilter.LayerPermissions ()
rights.canRead = True

rights.canRead = rights.canInsert = rights.canUpdate = rights.canDelete = False
return rights

To limit everything on read only access.

21.4.7 authorizedLayerAttributes

Used to limit the visibility of a specific subset of attribute.
The argument attribute return the current set of visible attributes.

Example:

def authorizedLayerAttributes(self, layer, attributes):
return [a for a in attributes if a != "role"]

To hide the ‘role’ attribute.

21.4.8 allowToEdit

This is used to limit the editing on a subset of features.
It is used in the WFS-Transaction protocol.

Example:

def allowToEdit(self, layer, feature):
return feature.attribute(’role’) == ’user’

To be able to edit only feature that has the attribute role with the value user.
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21.4.9 cacheKey

QGIS server maintain a cache of the capabilities then to have a cache per role you can return the role in
this method. Or return None to completely disable the cache.
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