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Po3pin 1

BcTtyn

Tleit mOKyMeHT CTBOPIOBABCS sIK MiAPYYIHUK Ta MOBITHUK. I X09a B HHOMY HE PO3TIAIAIOTHCST BCI MOXKINBL
BapiaHTU BUKOPHUCTAHHS, BiH MIOBUHEH JATH 3MiCTOBHHI OIS OCHOBHOTO (QYHKITIOHAITY.

Tlounnaroun 3 Bepcii 0.9, B8 QGIS peasizoBano miarpumky ciieHapiis Ha MoBi Python. Mu Bubpasu came
Python, ockinbku ne omsa 3 Hafimomupeninmx ckpuntosux MoB. Ilpus’asku (bindings) PyQGIS 3ane-
xatb Big SIP ta PyQt4. OcnoBHOIO mpwuwHOO BukOpucTanHs SIP 3aMicTh OiIbIl PO3MOBCIOIKEHOTO
SWIG e Te, mo kox QGIS zasnexurs Bix 6ibmiorek Qt. A npus’sas3ku mis Qt (PyQt) takoxk renepyrorbes
3a gonomoroo SIP, me no3sosse 3abe3nedntu mpo3opy iarerpamnio PyQGIS Ta PyQt.

TODO: Getting PyQGIS to work (Manual compilation, Troubleshooting)

There are several ways how to use QGIS python bindings, 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 arixis va Python

® CTBOpeHHsI BIacHUX mporpam 3 ukopucranusm APT QGIS

Icuye moumit onuc QGIS API, y sakomy 3ibpano indopmarniio npo Bci kiacu 6ibaiorex QGIS. QGIS
Python API npaktuuno igentuune C++ APIL

There are some resources about programming with PyQGIS on QGIS blog. See QGIS tutorial ported
to Python for some examples of simple 3rd party apps. 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

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.



http://qgis.org/api/
http://blog.qgis.org/
http://blog.qgis.org/node/59.html
http://blog.qgis.org/node/59.html
http://plugins.qgis.org/
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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 MaJIeHbKUX CIIeHapilB MOXKHA, BUKOpucTOByBaTH BOymoBany B QGIS koucosms Python. Binkpusaernest
BoHA 3 MeHO [liasinu — Kowncoav Python. KoHCOMb BiIKpUBAETHCSA IK HEMOJAIbHE BIKHO:

Python Console 3]

Python 2.7.6 (default, Mar 22 2014, 23:03:41)
[GCC 4.8.2] on alex-portatil

%

-

€-
=t

L b=

=>> layer = ggis.utils.iface.activelayer()
==> layer.id()

u'agueda linhas agua2©141003093657531"

=>> layer.featureCount()

a
@ 8 14L
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LA e

(=]

=

>>> |

Puc. 1.1: Koucoas Python QGIS

Bummenaseennii MalOHOK TOKA3y€ K OTPUMATH BUOPAHUI y JIETEHJIl IMap, Mi3HATUCSA HOro imeHTudi-
KaTop Ta, AKINO IMap BEKTOPHM, KIIbKICTD fforo 00’ekTiB. s B3aemomii 3 intepdeiicom QGIS Bukopu-
cToBy€eThC 3MiHHA iface, sika € ek3emiisgpoMm QgsInterface. Uepes meit inTepdeiic MoxkHA 3BepTaTHCT
JIO KapTu, MEHI0, maHeseil incrpymentis Ta inmux gactun QGIS.

JJ1a 3pydHOCTI KOPUCTYBAYiB, i/ 9aC BIAKPUTTS KOHCOJ BUKOHYIOTHCs TaKi KOMaHIu (y MailbyTHHOMY
el CrucoK MoxkHa Oyjie PO3UIUPIOBATH )

from ggis.core import *
import qgis.utils

TuM, XTO BUKOPUCTOBYE KOHCOJIb YACTO, BAPTO MPU3HAYUTH KOMOIHAIIIO KJIABIIT JJist 11 BUKJIUKY (B MEHIO
Hanawmysanns — Kombinauii xaasiw...)

1.3 Mnarinn Ha Python

QGIS no3Bonse posmmpoBaru cBiit (pyHKIiionas depes mwiarinu. Crodarky e 6yJ10 MOKJIMBUM JIHIIE HA
MoBi C++. Ilicns peasizamnii mixrpumku Python y QGIS, 3’aBumach MOXKIUBICTh BAKOPUCTAHHS TIJIATIHIB,
nanucanux Ha Python. [osloBHa mepeBara Takux miariuiB y nopiBusuui 3 mrarinamu ua C+-+ — mpocrora
POBIOBCIOKEHHs (BiAnagae HeOOXiAHICTD Y KOMILIANIT s pi3HuX maaTdopM) Ta pO3poOKH.

3 MomenTy BBeJeHHs miarpumku Python 6yno pospobaeno Gararo miaarinis. Menemxkep miarinis mo-
3BOJISIE JIETKO OTPUMYBATH, OHOBJIOBATH Ta BuAaadTu Python mmariaum. Oinbmre indopmarii mpo pisni
JKepesa Taarinis po3mimena ua cropiumi Python Plugin Repositories.

CrBoproBaru miarinn Ha Python my»ke mpocto — musiTbes po3min Pospobka naas'inie wa Python.

2 Po3gin 1. Bcrtyn


http://www.qgis.org/wiki/Python_Plugin_Repositories

PyQGIS developer cookbook, Peni3 2.8

1.4 Tporpamun Ha Python

IIix gac 06pobku I'IC-ganux yacro Habararo 3pydHille CTBOPUTH JAEKiIbKa CUEHAPIIB JJisd aBTOMAaTH3aLil
Hpotecy Hizx nocTiiino BukonyBatu Ti cami aii 3uoBy 1 3noBy. PyQGIS sonomarae 3poburu e — mpocro
iMmopryiiTe MOmynh qgis. core, iHimiamizyiiTe #oro i y Bac Bce TOTOBE 0 OOPOOKM JAHMX.

AGo x BaM MOXKe 3HALOOUTHCS iHTEpPAKTUBHA MporpaMa 3 neBHuM dyukionagom I'IC — BumiproBaHHs
moBxkuH Ta 1oil, ekcrnopt kaptu B PDF a6o mocs imme. Monynbp qgis.gui micturh pisHOMaHiTHI
esleMeHTH iHTepdeiicy, HAWTOIOBHININI 3 HUX — BIIKET KapTH, sIKA JIETKO IHTErPYETHCA Y MPOrpaMy Ta
MiITPUMY€ TIePEeMIIIeHHsI, MACIITa0yBaHHs 1 Oyab-gKi iHI IHCTPYMEHTH KapTH.

1.4.1 Using PyQGIS in custom application
Ilpumirka: ne BUKOpHUCTOBYiiTe iM’'sl qgis.py, miis cBoix crenapiis — Python ne 3morke imMmopTyBarm
MIPWB’I3KM, OCKITBKHU iM’s1 crieHapito Oymae «3aTiHioBaTH» iX.

First of all you have to import qgis module, set QGIS path where to search for resources — database
of projections, providers etc. When you set prefix path with second argument set as True, QGIS will
initialize all paths with standard dir under the prefix directory. Calling initQgis () function is important
to let QGIS search for the available providers.

from qgis.core import *

# supply path to where is your gqgis installed
QgsApplication.setPrefixPath("/path/to/qgis/installation", True)

# load providers
QgsApplication.initQgis()

Tenep moxkua mpamosatu 3 APT QGIS — 3asantaykyBaTu Mmapu, BUKOHYBATH 0OPOOKY JAaHUX ab0 CTBO-
puru rpadiunuii inTepdeiic 3 kKaprow. MoXKIMBOCTI HECKIHYEHH] :-)

When you are done with using QGIS library, call exitQgis() to make sure that everything is cleaned
up (e.g. clear map layer registry and delete layers):

QgsApplication.exitQgis()

1.4.2 3anyck nporpam

Heo0xigro BrazaTu cucremi ge came mrykaru 6i6miorekn QGIS ta Bignosimgai momxymai Python — imakie
i1 9aC 3amyCKy 3’sIBUTHCS MOBITOMJIEHHS PO TOMUJIKY:

>>> import qgis.core

ImportError: No module named qgis.core

st 1poro HeoOXinHO BcTaHOBUTH 3MiHHY orodenHst PYTHONPATH. ¥V HacTymHUX KOMaHJaX 3aMiHsTe
qgispath ma peanbHe po3wmimenus QGIS y Barmiii cucrewmi:

e B Linux: export PYTHONPATH=/qgispath/share/qgis/python
e y Windows: set PYTHONPATH=c:\qgispath\python

Tenep po3wmimnienns mozaymnis PyQGIS Bimome, asie Bonn B cBoIo 4epry 3aJiezkarh Bif 6ibsiorek qgis_core
ra qgis_gui (momyni Python smme «obroprkus wan Humu). Y GLIbIIOCTI BUNAAKIB onepaniiina cucrema
He 3HAE JIe 3HAXOAATHhCH Ui GI6JHOTEKH, TOMY BU 3HOBY OTPMMAETE HOMMJIKY IMIOPTY (IIOBiIOMJIEHHS
MOKe BLAPI3HATHUCH B 3a/1€2KHOCT Bl onepauiiiHoi cucremu):

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

1.4. Nporpamu Ha Python 3
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st Bupinenns uiel npobsemu jgogaiire Karaioru 3 6ibaiorekamu QGIS 10 misixiB nouryky auHaMiaHoro
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 TPOTrpaM, 1Mo BHKOpHCTOBYIOTh PyQGIS, MokHA BUKOPHMCTOBYBaTH 1B
CIIOCOOM:

e BuMaraTu Bij KopucryBada BcranoBienns QGIS mepen BcranoBienHsiM Bamiol nporpamu. [Hcra-
JISITOP MPOrpaMy [OBHWHEH IepeBipsaTu HagpHicTh Oibsiorek QGIS y crammaprHEX Karajgorax Ta
JIO3BOJIATH KOPHUCTYBAUy BKA3YBATHU 1X PO3MIITIEHHS, SAKIIO 3HAWTH iX aBTOMATHUYHO HE BJIAJIOCH.
ITepeBaror MbOr0 METOIy € TMPOCTOTA, OJHAK BiH MOTPEOYE MOMATKOBUX Iiif 3 OOKY KOPUCTYBAYA.

e sriouatu QGIS B incTansTop cBoel mporpamu. [liaroToBKa 10 BUMKMCKY CTaHe GifbIl CKJIAIHOIO, &
caM iHcTasnsgTop 6iibin 06’eMunM. AJjie KopucTyBadi OyayTh 10306aB/IeH] HEOOXiIHOCTI 3aBaHTaXKYy-
BATU Ta BCTAHOBJIIOBATHU JIOJATKOBI IIPOIPAMU CAMOCTIHHO.

IIi nBa migxomm MOXKHA KOMOiIHyBaTH — po3ropraru mporpamy pasom 3 QGIS y Windows ta Mac OS X,
a B Linux 3asumuru Becranossienns QGIS wa poscym kopucrysaga.

4 Po3gin 1. Bcryn



Po3pin 2

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 aplication 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.
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Po3zgin 3

3aBaHTa)keHHs LapiB

JlaBaiiTe 3aBaHTaykuMO JieKinbka mapis 3 ganumu. QGIS po3ainge mapu Ha BekTOpHi Ta pactposi. Kpim
TOrO, ICHYIOTh KOPHUCTYBAIbKI TUIIN IAPiB, ajie iX OOrOBOPEHHS M03a MEXKAMHU ITHOT0 PO3ILTY.

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 mxepena maHuX Ie PSAOK, crernudidamil Jjid KOXKHOTO MpoBaiinepa JaHux. IMm’sa 1mapy
BUKOPHUCTOBYEThCH y BimkeTi crnmcky miapiB. HeoOximHO mepeBipsitTy pe3ysbTar 3aBAHTAXKEHHS IIapy.
Ko BUHUKIIA TOMUIIKA Oy/e MOBEPHEHWI HEMPABUIbHAN €K3eMILIA].

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.

Huzkde moka3yeThest K 3aBAHTAXKYBATH IIAPH 3 PI3HUX IKEpe:
e OGR library (shapefiles and many other file formats) — data source is the path to the file

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

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
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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" )

o WES 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 ("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))

3.2 PacTtposi wapwu

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 = QgsRasterLayer(fileName, baseName)
if not rlayer.isValid():

print "Layer failed to load!"

8 Po3gin 3. 3aBaHTaxeHHs wapis
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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 JJI PEHIEPIHTY KapTh — He 3a0yabTe I0JaTh IX
JI0 peecTpy mapiB. PeecTp mapiB kapTu crame iX BJIACHUKOM, & OTPUMATHU JOCTYI 10 OyIb-sIKOTO Iapy
MOKHA Oyze 3a JOMOMOrOI0 yHIKaabHOTO imenTudikaropa. Komm map BUAAISETHCS 3 PEECTPY IMapis,
BiOyBa€eThCs HOro 3HUIICHHS.

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

QgsMapLayerRegistry.instance () .mapLayers ()

TODO: More about map layer registry?

3.3. Peecrtp wapis kaptu 9
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Po3pin 4

Pob6oTa 3 pacTtpoBumun wapamm

VY mpoMy po3/isi onucaHo omepairii, aKi MOXKHA BUKOHYBATH 3 PACTPOBUMU IIAPAMU.

4.1 Incpopmauis 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’12.095833,48.552777 : 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 Drawing Style

When a raster layer is loaded, it gets a default drawing style based on its type. It can be altered either
in raster layer properties or programmatically. The following drawing styles exist:

11
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Index | Constant: Comment
QgsRasterLater. X

1 SingleBandGray Single band image drawn as a range of gray colors

2 SingleBandPseudoColor Single band image drawn using a pseudocolor algorithm

3 PalettedColor “Palette” image drawn using color table

4 PalettedSingleBandGray | “Palette” layer drawn in gray scale

5 PalettedSi- “Palette” layer drawn using a pseudocolor algorithm
ngleBandPseudoColor

7 MultiBandSi- Layer containing 2 or more bands, but a single band drawn as a
ngleBandGray range of gray colors

8 MultiBandSi- Layer containing 2 or more bands, but a single band drawn using
ngleBandPseudoColor a pseudocolor algorithm

9 MultiBandColor Layer containing 2 or more bands, mapped to RGB color space.

To query the current drawing style:

rlayer.renderer() .type()
u’singlebandpseudocolor’

OaHokaHaJIbHI pacTpu MOXKYTb BijoOpazkarucs abo y BiariHKax ciporo (MeHini 3HAaYeHH: = YOPHUIA,
Oinbini 3HauenHs = 6inii) ab0 3 BUKOPUCTAHHSAM IMCEBIOKOILOPY, KOIU 3HAYEHHAM DACTPA MPU3HAYAE-
Thes CBilt KosIip. Kpim Toro, ogHoKaHaIbHI paCTpy 3 MaITPOI MOXKYTh BiI0OpaskaTuCs y BiamoBiIHOCTI
710 maJiiTpu. bararokamaJbHI pacTpH, K IPABUIIO, BiI0OparKaioThCs MIISXOM BCTAHOBJICHHS BiIITOBITHO-
cri Mixk ix kanamamu Ta koapopamu RGB. Ille oauu croci6 — BUKOPUCTOBYBATH JIUIIE OJUH KAHAJ JJIs
BimoOparkeHHs y BiATIHKAaX ciporo abo 3 BUKOPHCTAHHAM IICEBIOKOJIBOPY.

V HACTYMHUX PO3IiIaX OMUCAHO SIK BU3HAYUTH TA 3MIHUTH CTUJIb BimoOparkenus tmapy. Ilicis BHeceHHS
3MiH HEOOXigHO Oyme OHOBUTH KapTy, AuB. OHOBAEHHA WAPIE.

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

4.2.1 OpHokaHanbHI pacTpu

They are rendered in gray colors by default. To change the drawing style to pseudocolor:

# Check the renderer

rlayer.renderer() .type()

u’singlebandgray’

rlayer.setDrawingStyle ("SingleBandPseudoColor")

# The renderer is mow changed

rlayer.renderer() .type()

u’singlebandpseudocolor’

# Set a color ramp hader function

shader_func = QgsColorRampShader ()
rlayer.renderer() .shader () . setRasterShaderFunction(shader_func)

The PseudoColorShader is a basic shader that highlights low values in blue and high values in red.
There is also ColorRampShader which maps the colors as specified by its color map. It has three modes
of interpolation of values:

e simiiina (INTERPOLATED): KiHneBuii KOJip € pe3yabTaToM JIHIHHOI IHTepHosIii KOJIbopiB

e quckperna (DISCRETE): BUKOPUCTOBYETHCS KOJIp IO Bianosimae abo Gibuiumii 3a Kojip BiAmOBiI-
HOTO 3HAYEHHS KapTH KOJLOPIB

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

To set an interpolated color ramp shader ranging from green to yellow color (for pixel values from 0 to
255):

rlayer.renderer() .shader() .setRasterShaderFunction(QgsColorRampShader())
1st = [QgsColorRampShader.ColorRampItem(0, QColor(0, 255, 0)), \
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QgsColorRampShader.ColorRampItem(255, QColor (255, 255 ,0))]
fcn = rlayer.renderer() .shader () .rasterShaderFunction()
fcn.setColorRampType (QgsColorRampShader . INTERPOLATED)
fcn.setColorRampItemList (1st)

To return back to default gray levels, use:

rlayer.setDrawingStyle (’SingleBandGray’)

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.setDrawingStyle (’MultiBandColor’)
rlayer.renderer() .setGreenBand (1)
rlayer.setRedBand (2)

4.3 OHoBEeHHS 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 ()

Ilepira xkoHCTPYKIis mOTPiOHA 100 BIEBHUTHCS, IO MPYW BUKOPUCTAHHS KEITy DPEHIEpPEpa 3aKeIOBaHi
3o0pakenusd mapy sumaseni. leit dyrkmionan nocrymauit nounuaoun 3 QGIS 1.4, y monepennix Bepcisx
QGIS g dyHKIisg BiACyTHS — TOMY, E€pes UM, o0 OyTH BIEBHEHUM y TIPAIE3JaTHOCTI KOIAY B OyIb-
skiit Bepcil QGIS, poburhest nepeBipka HA HASBHICTH METOJIA.

Jlpyra KOHCTPYKIIisl BiATpaB/Isa€e CUTHAM, AKWI 3MYTITYe€ OHOBUTHCS BCi KapTH, IO MIiCTATH 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 OTpuMaHHSA 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 Bunaaky meron results() moBepHe CIOBHUK, 3 HOMEPAMHU KAHAJI B SKOCTI KJIIOYiB, Ta 3HA-
YeHHSIMU PACTPA B AKOCTL 3HAYEHb.

4.3. OHosneHHs wwiapis 13



PyQGIS developer cookbook, Peni3 2.8

{1: 17, 2: 220}
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Po3zgin 5

PobGoTa 3 BekTOpHUMKM wapamun

Tleit posmain omucye omeparii SKi MOYKHA BUKOHYBATH 3 BEKTOPHUMU ITAPAMH.

5.1 Retrieving informations about attributes

You can retrieve informations 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()

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 fatures are normally higlighted 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 iapy

Tlepermsm 06’ekTiB BEKTOPHOTO APy — OFHA 3 HalfyacTimwmx omepariii. Huykye mokas3aHo mpoCTuii Ko
JIJIs 1€l BUPIMICHHS 333491, 8 TaKOXK I BimoOparkeHHs aeskol indopmarii mpo Koxkuuit 06’ekT. BBa-
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2KaeTbed, 1o 3MminHa layer micturh 00’ekT QgsVectorLayer.

iter = layer.getFeatures()
for feature in iter:
# retrieve every feature with its geometry and attributes
# fetch geometry
geom = feature.geometry()
print "Feature ID %d: " } 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" % (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

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 lNepernsag BnbpaHnx 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.
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5.3.3 lNepernag nesHOI MHOXXUHU OD'€KTIB
b1

K110 HEOOXiTHO MEPErVITHYTH JINIE TIeBHY MHOXKHUHY 00’€KTIB mapy, HAIPUKJIAI, 00’ €KTH, 110 MO Ia-
I0Th y 3aJaHy 00acTb, ciifg gomatu napamerp QgsFeatureRequest y Bukimk merony getFeatures().
IIpukazn

request = (gsFeatureRequest()

request.setFilterRect (areaOfInterest)

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)

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.setSubsetOfAttributes([’name’,’id’],layer.pendingFields())
# Don’t return geometry objects

request.setFlags (QgsFeatureRequest.NoGeometry)

ITopama: If you only need a subset of the attributes or you don’t need the geometry informations, 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 PeparyBaHHSi BEKTOPHUX LUAPIB

BinbmmicTs mpoBaiiepiB BEKTOPHUX JTAHUX TATPUMYE PeJaryBanHs. [HOII BOHM TO3BOJISIOTH BUKOHYBAJTH
Jmine fesiki omeparii pegaryBanas. OTpuMaTH CIUCOK JOCTYITHUX OMEPAITiil MOKHA, 3& JOTOMOTOI0 METOA
capabilities()

caps = layer.dataProvider().capabilities()
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. PeparyBaHHs BEKTOpHUX LLIApIB 17



PyQGIS developer cookbook, Peni3 2.8

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)

if caps & (QgsVectorDataProvider.AddFeatures:
feat = QgsFeature()
feat.addAttribute (0, ’hello’)
feat.setGeometry (QgsGeometry.fromPoint (QgsPoint (123, 456)))
(res, outFeats) = layer.dataProvider() .addFeatures([feat])

5.4.2 BupaneHus ob’ekTiB

s BumasienHs 00’€KTiB JOCTATHBO TEPEIATH CIHUCOK IX imeHTudikaTopin

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

5.4.3 PeparyBaHHsi 00’ekTiB

MokHa pemaryBaTn sik TeoMeTpito 06’ekra, Tax i ftoro arpudbyTu. Hacrynauit mpuk/ias crodaTrky MOIu-
dikye 3nadenns arpubytis 3 ingekcamu 0 ta 1, a morim monudikye reomerpiio

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
IITo6 crBopuTu mos (aTpubyTn), HEOOXITHO CTBOPUTH CIHMCOK 3 OMUCOM TOJIB. JIjIa BUJAIEHHS MOJIB
JIOCTATHRO HAIATU CIHMCOK 3 IX iHIeKCaMu

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()
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5.5 PeparyBaHHAa BeKTOpHUX LwapiB 3 BUKOpUCTaHHAM Oydepa
3MIH

Ilig wac pemaryBanus BekTopHuX mannx y QGIS, cmouarky He0OXiIHO TIEPEBECTH IMAD § PEXKUM pPea-
ryBaHHs, MOTIM BHECTH 3MiHu, i, HapemTi, 3adikcyBaru (abo ckacyBaru) mi 3minu. Bei 3minu, gki Bu
3po0u/IN, He MalOTh CHJIM TIOKHW iX He Oyze 3adikcoBano — BOHE 30epiraloThbes y Oydepi 3min mapy. o
MOKJIMBICTh MOXKHA BHKOPHCTOBYBATH i MPOrpaMHO — IIe IIe ONWH CIIOCiO pemaryBaHHs IMApiB, AKHi
JIOLIOBHIOE TPsAMUI IOCTyn 10 jgaHux 4depe3 nposaiinep. Kopucrysarucs nmm meromom ciiz Tomi, Ko-
JIM KOPUCTYBa4y HAJAOTHCS rpadidni iHCTpyMeHTH penaryBaHHs, 00 BiH Mir BHUpPINIyBaTw mpuiiMaTn
pe3yabTaT pPeJaryBaHHS UM Hi, 8 TAKOXK MaB MOXKJINBICTh BUKOPHCTOBYBATH IHCTPYMEHTH MOBTOPA Ta
ckacyBanns. Ilix gac dikcamnii 3min Bce omepariil 3 Oydepa 3Min OyayTh mepeaani mpoBaiaepy.

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

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

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

# set new geometry ((gsGeometry 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)

Hus Toro, mo6 oneparii HOBTOPY /CKACYBaHHs IPAIIOBAJIA IPABUJILHO, OIUCAHI BUILE METOIM MOBUHHI
Gyru posmiuieni Bcepexuni naxera 3mid. (ko Bam e norpiben (byHKIIOHAJ IIOBTOPY/CKACYBAHHSI
3Min i Tpeba 30epiraTy 3MiHu HETAHO, BCE 3BOAUTKLCS 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» KOMAaHJIy Ta 3AIMUCYE BCi 3MiHN y BEKTOD-
momy mmapi. Ilicng Bukianky endEditCommand () ms xkomaHma Oyme pO3MIIEHA y CTEKYy CKACyBaHHS i
KOPUCTYBad4 3MOke ckacysBaru abo mosroputu ii uepe3 GUI. dxkimo B mporeci pemaryBanHs Tpamuiach
nomusnka, mero] destroyEditCommand () BugammTh KOMAHIY Ta CKACY€ BCi 3POOJIEHI 3MiHU, 10 CTAJACT
3 MOMEHTY aKTUBAIIl 111€] KOMaH/u.

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.
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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.

1. cTBOpeHHsI IPOCTOPOBOTO IHAEKCY — HACTYITHUN KOJ, CTBOPUTH IYCTUH iHIEKC
index = QgsSpatialIndex()

2. 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)

3. micjig 3anOBHEHHS 1HJIEKCY MOYXKHA MEPEXOAUTH JI0 BUKOHAHHS 3aITUTiB

# 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

s 30epekeHHs BEKTOPHUX IIapiB BUKOPpHUCTOBYEThCs Kitace QgsVectorFileWriter. Bin no3Boiisie crBo-
proBatu (aiin y 6yab-akomy OGR-cymicaomy dopmari (shape-daiinu, GeoJSON, KML Ta inmi).

Icuye mBa crmocobu 30eperKeHHsT BEKTOPHUX JAHWX:
e 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 operati-
on - 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 QgsCoordinateReferenceSystem is passed, the layer is
transformed to that CRS.

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
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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’€KTiB

# define fields for feature attributes. A list of (gsField objects is needed
fields = [QgsField("first", QVariant.Int),

R OH R R R R R R
N WD~

6.

QgsField("second", QVariant.String)]

create an instance of vector file writer, which will create the vector file.
Arguments:
. path to new file (will fail if exists already)

encoding of the attributes

. freld map
. geometry type - from WKBTYPE enum

layer’s spatial reference (instance of
@gsCoordinateReferenceSystem) - optional
driver name for the output file

writer = QgsVectorFileWriter("my_shapes.shp", "CP1250", fields, QGis.WKBPoint, None, "ESRI Shapefile')

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

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

# 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 (optional)
del writer

5.8 Memory npoBaiigep

Memory nposaiizep 31e0i1b10r0 IPU3HAYEHHH /118 BAKOPUCTAHHS PO3POOHMKAMU LIPOrpaM Ta ILIariHiB.
Bin ne 3amucye mani Ha IWCK, IO JT03BOJISIE PO3POOHWKAM BUKOPHUCTOBYBATH HOTO B SKOCTI ITBUIKOTO
CXOBWIIA, TUMYACOBUX TaHUX.

TIpoBaitnep mo3BOJIsIE CTBOPIOBATH TEKCTOBI, ITiJI Ta AECATKOBI MO,

Memory mpoBaiiiep TaKOXK IMiITPUMY€E MPOCTOPOBE 1HIEKCYBAHHS, 1IHAEKC MOYXKHA TOOY/yBATA BUKJIMKOM
Merony createSpatiallIndex() mpoaiinepa. Ilicist cTBOpeHHS iHAEKCY meperysm 00 €KTiB y MeKax He-
BEJIMKUX PEriOHIB CTaHe 3HAYHO IMBU UM (OCKIIbKA OyIyTh 3alUTyBATH JIAIIE 00 €KTH, 10 TONAIAI0ThH
y 3aJaHuii IPSAMOKYTHUK ).

o6 crBOpuTH TMMYAcCOBWII AP 3a AOMOMOrOI0 MEmOry mpoBajepa JOCTATHBO BKA3aTu 'memory" B
sArocri imentudikaropa nposaiinepa y koHCTPYKTOpi QgsVectorLayer.

YV KoHCTPYyKTOp Takoxk mepemaetbca URI, mo 3amae tunm reomerpii mapy. Ile moxke Oytm: "Point",
"LineString", "Polygon", "MultiPoint", "MultiLineString" abo "MultiPolygon".

URI rakoxk moxke mictutw indopMmariiio npo cucreMy KOODAWHAT, MOJis, Ta HACTPOUKU MIPOCTOPOBOTO
ingekcyBanis. BUKOpUCTOBYETbCS HACTYITHUM CHHTAKCHUC:

crs=definition 3amae cucremy KOOpAWHAT MIApPy, B KOCTi definition MOMYyCKAETHCS BUKOPUCTAHHS
Oynp-sikoro dbopmary, 1mo npuiiMaeThest QgsCoordinateReferenceSystem. createFromString()

index—yes Bkasye uu Oyue mpoBaiiaep BUKOPUCTOBYBATH IIPOCTOPOBHIA 1HIEKC

field=name:type(length,precision) Ouucye arpubyru wapy. Koxxuuii arpubyr mae im’a rta, nebo-
B’g13K0BO, Tun (LW, 3 MIABAIOYOI0 KOMOIO ab0 TEKCT), MOBKUHY TaK TOYHICTH. Moxke OyTu me-
KLThKa TaKUX OIHCIB.
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Huxkge nokazano URI, sikmit micturs B 1i mapamerpu

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

Hacrynuuit dpparmMenT koay neMOHCTPYE CTBOPEHHS Ta 3alOBHEHHS JAHWME MEIMOry mpoBaiimepa

# 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 wvector 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
vl.updateExtents ()

Hapermti, nepeBipuMo 4m Bce MPORIIIO YCITITITHO

# 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:", f.id(), f.attributes(), f.geometry().asPoint()

5.9 3osHiwHi BUrnaa (cTunb) BeKTOPHUX LWapiB

Ilin gac Bizyasizaril BEKTOpPHOIrO mIapy, 30BHIIIHIN BUIJIA] JAHUX BH3HAUAETHCSI PEHAEPEPOM Ta CUM-
BoJIaMH, siKi acouifioBani 3 mmapom. CuMBoOJIM 1€ KJIacH, sKi 3afiMaloTbes Bizyastizamieio o0’e€KTiB, a
peHIEepep BU3HAYAE KW caMe CHMBOJI OyJe BUKOPUCTOBYBATHUCS JJIsl TIEBHOTO 00 €KTA.

Otrpumaru penemepep mapy MOXKHA TaK:
renderer = layer.rendererV2()
Tenep moxkHa MepermTgaHyTH iHGOPMAIIIIO IPO PEeHIEpep

print "Type:", rendererV2.type()

V 6ibmiorerni aapa QGIS peamizoBano mgekinbKa peHaepepis:
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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:

QgsRendererV2Registry.instance() .renderersList ()
# Prints:

[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 change 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
® square
e rectangle
e diamond
® pentagon
e triangle
e equilateral_triangle
e star
e regular_star

® arrow
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e filled_arrowhead

5.9.2 Penpepep kateropisimu

JlizHaTucss Ta BCTAHOBUTH iM’st aTpuOyTa, sikuii Oye BUKOPUCTOBYBATHCSH Jjid Kjaacudikaril MOXKHA 33
noroMorom Meronais classAttribute() Ta setClassAttribute().

A Tak OTPUMYIOTH CIIUCOK KaTeropiit

for cat in rendererV2.categories():
print "/s: BN " % (cat.value().toString(), cat.label(), str(cat.symbol()))

Tyt value() — BenmunHA, MO BUKOPHUCTOBYETHCS JJIsi PO3PI3HIHHs KarTeropiii, label() — miTka kare-
ropii, a merox symbol () moBeprae BiAmoOBiIHUN CHMBOJI.

Takok pengepep, sik IPABUIO0, 30epirae BUXiIHWI CAMBOJI Ta KOJILOPOBY ITKAJLY, STKi BHKOPUCTOBYBAJINCS
b) b) b)
s kiaacudikarii. OrpumaTu X MOXKHA 32 J0MOMOror MeTois sourceColorRamp () Ta sourceSymbol ().

5.9.3 lNpapyiioBaHun 3Hak

Tleit permepep ayzke CXOXKWi Ha TpaayioBaHuWil 3HAK, ONMUCAHUI BUINE, aj€ 3aMiCTh OIHOTO 3HATEHHS
JIJIsl KJIACY BiH OIEpY€E JIala3HoOM 3HAa4eHb, 1 K HACJLIOK MOYXKE BUKOPUCTOBYBATHUCS JIUIIIE 3 YUCJIOBUMU
aTpubyTamu.

Otrpumaru indOpMaIlio mpo Aiana30Hu, M0 BUKOPUCTOBYIOTHCS, MOKHA TaK

for ran in rendererV2.ranges():
print " - : "k
ran.lowerValue(),
ran.upperValue(),
ran.label(),
str(ran.symbol())

4K iy monepeHbOMYy BUIMAIKY JOCTYIHI MeToau classAttribute () s orpuManis iMeni arpubyTa Kiia-
cudikarii, sourceSymbol() Ta sourceColorRamp() Jjid OTpUMAaHHS BUXiJTHOTO CHMBOJIA Ta KOJIBOPOBOI
mKkasm. Kpim toro, gogarkosuit Meros mode () O3BOJISIE JI3HATHUCS SIKUIl QJTOPUTM BHUKOPHCTOBYBACS
JI7Isl CTBOPEHHS Tiala30HiB: piBHI iHTEpBaan, KBAHTU/II ab0 MIOCH iHIIIe.

SIKII0 BU XOUeTe CTBOPUTH CBiif peHIepep KATeropisMmu, MOKeTe B3ATH 3a OCHOBY HacTymHuit Kom. TyT
MTOKA3aHO MPOCTHil MO 00’ €KTIB HA IBA 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’
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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 cumBonamu

CuMBOJIU PEACTABISIOThCA 6a30BUM KitacoM QgsSymbolV2 Ta TphOMa HAIAIKAMU:
e (gsMarkerSymbolV2 — 1A TOYOK
e QgsLineSymbolV2 — nmd mimii
¢ QgsFillSymbolV2 — mmg momironis

KoxxHuil cCHMBOJI CKJIAJAETHCS 3 OJHOIO 49U JEKUIbKOX CHMBOJIBHEUX HIapiB (LoxijaHi Kjiacu
Big QgsSymbolLayerV2). Bcio pobory 3 Bisyasizalii BUKOHYIOTH CaMeé CUMBOJIbHI IIApU, CUMBOJI JIAIIE
KOHTelHep i HUX.

OTpumaBIiiy eK3eMIisp cuMBosia (HANPUKIAI, Bl peHjepepa), MoxKHa BupuuTu ioro. Merox type ()
pO3Kaxke MapKep 1ie, 9u JiHig abo nosiron. Merox dump () moBepse KopoTKuit onuc cumposia. Orpumaru
CITHCOK TIAPiB CUMBOJIA MOYXKHA, TaK

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

JlizHaTucs mpo KOJIp CUMBOJA JOMOMOXKe Meron color(), a st 3MIiHE KOJBOPY BUKOPUCTOBYETHCS
setColor(). Y cuMBOJIB THIly MapkKep I0JATKOBO HMpHUCyTHI Meroau size() ta angle(), ski mo3Bo-
JIIIOTH OTPHUMATH 1H(OpMAIio PO PO3Mip CHMBOJIA Ta Horo KyT nopopory. A jiHiliHI cuMBOIM MalOTh
Meron width(), gkuit moBepTae TOBIIUHY JIiHil.

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

PobGoTa 3 CMMBO/IbHUMU LLIApAMU

Sk yaxke 6yno ckazano, mapu cuMmBosy (moxinui Big QgsSymbolLayerV2) BusHAYAIOTH 30BHIIIHI BUIJIsI
o6’exTiB. IcHye mekinbka 6a30BUX KIacCiB CUMBOJBHEUX IIapiB. KpiM TOro, MOXKHa CTBOPIOBATH CBOI CHM-
BOJIHHI MTAPHM 1 TAKWM THHOM BIJIMBATH Ha Bi3yasizariiio 06’ekTiB y mupoknx mexkax. Meron layerType ()
OJTHO3HAYHO i/TIeHTN]IKY€E KJIAC CHMBOJIBHOTO 1APYy — OCHOBHUMH i IOCTYMHUMHY 33 3aMOBYAHHSAM € CHM-
BOJIbHI miapu SimpleMarker, SimpleLine and SimpleFill.

OrpuMaTu MOBHUI CIMCOK CUMBOJIBHUX MIAPIB, sIKi MOXKHA BUKOPUCTOBYBATH y 33IAHOMY CHMBOJBLHOMY
mrapi MOXKHa TaK

from qgis.core import QgsSymbolLayerV2Registry

myRegistry = QgsSymbolLayerV2Registry.instance()

myMetadata = myRegistry.symbolLayerMetadata("SimpleFill")

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

Pesynbrar
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EllipseMarker
FontMarker
SimpleMarker
SvgMarker
VectorField

Kuac QgsSymbolLayerV2Registry ynpanise 6a3010 JaHUX BCiX JOCTYIHMX CUMBOJIBHUX IapiB.

OrpumMaTu JOCTYT [0 JAHUX IIapy MOXKHA 3a JIOMOMOIOI0 Merony properties (), sKwuii moBepHE CJIOB-
HUK (Lapy KJI0Y-3HAYEHHs ) XaPAKTEPUCTUK, 0 BIUIMBAIOTH HA 30BHilHINA Burisl. Kpim Toro, icHyiors,
cnimbHi A7151 Beix TumiB, Metonu color (), size(), angle(), width() Ta Binmosiani moandikaropu. Cimin
maM’aTaTw, M0 KyT MOBOPOTY Ta PO3MIp AOCTYIHI TLIBKHU IJis8 CUMBOJIHHUX IAPIB TUIY MApPKEP, a TOB-
IMWHA — TiMBKY JIJIsi CAMBOJIBHUAX ITAPiB THITY JIiHiS.

BnacHi cumBsosibHI Wwapwm

VsBiTh, 1110 BaM HEOOXiTHO HAJIAIITYBATH MPOIIEC BidyaJri3aliii CBOTX Janux. Bu Moxkere cCTBOPUTH BJIACHUIT
KJIAC CHMBOJIBHOTO IApy, fKwit Oyzae BimoOpaxkatu 00’e€kTr came Tak, sk BaMm moTpiono. Och mpukriIam
MapKepa, SKUi MaJI0€ YepBOHI KOJIa 33/IAHOTO PAJIiyca

class FooSymbolLayer (QgsMarkerSymbolLayerV2) :

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

def layerType(self):
return "FooMarker"

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

def startRender(self, context):
pass

def stopRender(self, context):
pass

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

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

Merton layerType () 3ama€ iM’ss CUMBOJIBHOTO TIAPY, K€ TTOBUHHO Oy TH YHIKAJIBHUM CEPE] BCIX CHMBOJIb-
nux mapis. 11106 Bci arpubyTn 3ajwimajncs HE3MIHHUMHU BUKOPHUCTOBYIOTHCS XapaKTepucTuku. Meror
clone () mMOBHHEH MMOBEPTATH KOO CHMBOJIBLHOIO IMIAPY 3 TOYHO TAKKUM K arpubyTtamu. I Haperri, MmeTo-
au Bizyastizarmii: startRender () BuKIMKAaEThCH mepesi Bidyasizamitoe mepinoro ob’ekry, a stopRender ()
— [0 3aBepLIEHHIO BizyaJsizauii. 3a BiacHe BidyaJizanito Bianosizae meron renderPoint (). Koopaunaru
TOYKM (TOYOK) MOBUHHI OYTH 3a3/aJI€ri b CKOHBEPTOBAHUMY Y BUXIITHI KOODAUHATH.

Js mostiTiniit Ta TOJIrOHIB €qWHA BigMmiHHICTH Oyae y MeToai Bisyasrisarii: CJTij BHKOPHCTOBYBATH
renderPolyline(), aKOMy mepenaeThCs CIUCOK JiHiil, a00 renderPolygon (), SKOMy MepeIaeThCs CIIu-
COK TOYOK, IO yTBOPIOIOTH 30BHIIIHIO MEXKY, Ta CIMCOK BHYTpiuHix kiser (a6o None) Japyrum napame-
TPOM.
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Taproro npakTukoio € peasizamisa inrepdeiicy s HACTPOKH aTpuOyTiB CHMBOJJIBHOIO IIapy, IO JI0-
3BOJISIE KOPUCTYBAvYaM HAJIAMITOBYBATH 30BHIMHIN Burign. Tak, y HAIMOMY MPUKIAIL MOXKHA HAIATH
KOPHUCTYBadaM MOXKJIWBICTH 3MIHIOBATH paJiyc Koja. PeasizyBaTn 1e 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):
self.layer.radius = value
self.emit (SIGNAL("changed()"))

Ileit Bimker moxkHa BOyIyBaTH y JiaJOr HACTPOHKN CUMBOJA. KoM CHMBOIBHUI mIap BUOUPAETHCT y
JiaJI031 HACTPOUKH CUMBOJIA, CTBOPIOETHCA €K3EMIIJIAP CHUMBOJIBLHOTO IMApPy Ta €K3eMILISAD BiIMOBIIHOTO
Bimkery. Ilorim BukInkaerscs meron setSymbolLlayer () mob mpuB’si3aTv CHMBOJIBHUE IIap 70 Bimke-
Ty. ¥ [IbOMY METOi Bi/2KeT IOBHHEH OHOBHUTH CBiil inTepdeiic, mob BimoOpa3uTu 3Ha4YeHHS ATPUOyTiB
cuMBOBHOTO Tapy. liajor Bukankae ¢pyHKIo symbolLayer () 106 OoTpUMaTH 3MiHEHWH CUMBOJIHLHUI
map s TOJAJTBHOIO BUKOPUCTAHHS.

Ilicas koxkuOl 3Minm aTpuOyTiB BijzKeT nmoBHHEH nocusaty curaasi changed(), mob aiasor HacTpOIKH
Mir' OHOBUTH TIONIEP/IHIH TIeperJisj; CuMBOJIA.

SamumuBes ocranHiit kpok: posnosicru QGIS npo icayBanus mux Kiracis. s boro A0CTaTHBO A0AATH
CUMBOJIBHUIA 1IAP JI0 BiAMOBIIHOTO peecTpy. 3BUUaiiHO, MOYKHO BUKOPHUCTOBYBATH CUMBOJILHMIA map i 6e3
BHECEHHSI Y PEECTD, ajie ToMi meskuil pyHkiionas oOyme wemocrynauii. Hanpukiias: 3aBaHTasKeHHS TPO-
€KTiB 3 IOJATKOBUME CUMBOJBLHUMHE IIApaM#u ab0 HEMOKIHMBICTH PEJATyBaHHS ATPUOYTIB CHMBOJIBHOTO

miapy.
Cuouarky HEOOXiHO CTBOPUTH META/AHI CUMBOJIBHOIO LIAPY

class FooSymbolLayerlMetadata(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())
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VY KOHCTPYKTOD 6aThbKiBCHKOrO Kiacy HeoOxiqHO nepeaaTu Tuil mapy (Toil camuii, 1o noBigomiise map) ta
Tun cuMBoJty (Mapkep /Jinis/nosiron). createSymbolLayer () CTBOPIOE €K3EMILISDP CUMBOJIBHOIO LIAPY
3 arpubyramu, skazaHumu y cjioBHuky props. (Byapre ypaxkui, kiiodi € ek3emiuisipamu QString, a ne
o0’ekramu “str”). Meron createSymbolLayerWidget() moBuHEH TMOBEPTATH BiIXKET HACTPOHOK IIHOIO
CHMBOJILHOTO I1APY.

OcraHHiM PSIIKOM MU BKIIOYAEMO CUMBOJILHEI miap y peecrp. Ha mboMmy Bce.

5.9.5 BnacHi peHgepepn

MoK uBiCTDb CTBOPUTH BJIACHHH PEHIEPEP MOXKE CTATH Y HATOI, AKINO HEOOXiHO peasizyBaru 0coOIuBi
MpaBuIa BimOOpPY CUMBOMIB s Bisyasizarmii. [Ipukaagamu Takux CUTyalliit MOXKYTh OyTH: CUMBOJI TO-
BUHEH BiJOOparKaTHCs B 3aJI€KHOCTI BijJ 3HAUEHD MEKIIbKOX IMOJIB, PO3MIp CHMBOJIA TIOBUHEH 3aJIEXKATH
BiJ[ TOTOYHOTO MACIITA0y TOIIIO.

Hacrynuuit koxm JeMOHCTPYE HPOCTHUil PeHJepep, sKWii CTBOPIOE JIBa MAPKEPU Ta BUIAJKOBUM YUHOM
BUOWPAE OTHU 3 HUX JJId Bizyasizarlil KOXKHOTO 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)

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)

Y koHCTpYKTOp 6aThKiBChKOTO KiTacy QgsFeatureRendererV2 HeoOxiaHO mepenaTn iM’s pergepepa (mo-
BUHHO OyTH yHiKajbHUM). MeTon symbolForFeature () Busnadae akuii cuMBoJI Oy/ie BUKOPUCTOBYBATUCS
JUIst IeBHOTO 06’¢KTa. startRender () ra stopRender () BmkoHyOTH ininjasizariio/dbinanizamnito pese-
piara cumBosa. Meton usedAttributes () Moxke moBepTaTH CIUCOK iMEH OB, sIKi BHKOPHUCTOBYIOTHCS
pennepepom. I maperTi, MmeTos clone() MOBWHEH MOBEPTATH KOINIO pPeHIAEpepa.

4k i y BUNAIKy CHMBOJILHUX IIIapiB, peHaepep Moxke Maru rpadiunnii intepdeiic a1 HACTPONKHU ma-
pametpiB. Bin ycmagkoByernes Binm knacy QgsRendererV2Widget. HacTynHuil Kox cTBOPIOE KHOTKY, K
JIO3BOJISI€ 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
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self.btnl = QgsColorButtonV2("Color 1'")
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.setColoril)

def setColorl(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 II€pelacTbcs ek3eMiuiap akruHoro mapy (QgsVectorLayer), riiobainbHuil CTuib
(QgsStyleV2) ra norounuil penuepep. JKino pengepep He 3a1aH0, abo HOro Mae iHimMii TUIL — MU 3aMi-
HIOEMO HOr0 CBOIM pPEHJIEpepOM, B MPOTHIEXKHOMY BUIIAJIKY BUKOPUCTOBYEMO MOTOYHUI peHaepep (saKuit
HaMm i morpiben). HeoGxinHo onoBuTH BijzKeT, 1100 BinobpasuTu norounuii cran pesaepepa. Ilpu 3akpur-
Ti giasiora HaCTPONOK peHepepa BUKJINKAEThCS MeTon renderer () Bimkera mod OTPpUMATH MOTOIHUIT
peHzepep — BiH Oy/e MiAKTIOYEHNH 10 mapy.

Sa/MIIuIoCh MiAroTyBaTu METaJaHi PeHJepepa Ta BHECTH HOro y PeecTp iHAKINe 3aBAHTAXKHUTHU [IAPU
3 MM PEHJEPepOM He BIACTHCsI, 8 KOPUCTYBAad HE TODAYUTH HOro y CIHWCKY MOCTYITHHX DPEHJEepepiB.
BaBepiyemo nHar mpukiald 3 RandomRenderer

class RandomRendererlMetadata(QgsRendererV2AbstractMetadata) :
def __init__(self):
QgsRendererV2AbstractMetadata.__init__(self, "RandomRenderer", "Random renderer")

def createRenderer(self, element):
return RandomRenderer ()

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

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

fk 1y BUDAAKY 3 CHMBOJIbHEMH IIapaMu, aOCTPAKTHUN KOHCTPYKTOP METAaHWX [OBUHEH OTPUMATH
iM’st perzepepa, BuguMe iM’st periepepa (BukopuctoByerhess B GUI) Ta, 3a GarkaHHAM, MIIAX 10 IKOHKH
perzepepa. B meron createRenderer () mepenaerbes ek3emiisasp QDomElement, sikuii MOYKe BUKOPHUCTO-
ByBaTHUCH JJIsI BiIHOBJIEHHs cTaHy penzepepa 3 nepeBa DOM. Meron createRendererWidget () Bigmo-
BiJla€ 3a CTBOPEHHSE BiIKeTa HACTPOUKHU peHaepepa. fAKINO peHmepep HE Ma€ BifzKera HACTPONKH, Ieit
MeTo1, MOXKe OyTHh BifcyTHiM abo mpocro moseptaru None.

BceranoBnTn iKOHKY peHIepepa MOXKHA, TTepeIaBIny i1 y KOHCTPYKTOp QgsRendererV2AbstractMetadata
TperiM (HEOOOB A3KOBUM ) TTAPAMETPOM — KOHCTPYTOp 6a3oBoro kiaacy B dyHkiix func:  init_ kjacy
RandomRendererMetadata Oyme MaTu BUTJISAT

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

IkoHKY MOXKHA MPU3HAYUTH 1 mi3HIiIIE 32 J0mOoMOroi meroga setIcon() Kaaca meraganux. IKoHKa 3aBaH-
TaxyeThes abo 3 daiiny (ax nokazano sure) abo 3 pecypceis Qt (y cknam PyQtd e koMmiisTop pecypcis
.qrc g Python).
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5.10 lHWI 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

Toukwn, mixii Ta mMOIIiroHM, AKi MPEICTABISIOTH TPOCTOPOBI 00’€KTH, 3a3BHYail HA3WMBAIOTH TreoMerpieio. B
QGIS Bonu onucyoTbest KiaacoMm QgsGeometry. 3 yciMa MOXKJINBAMHU TUIAMU M€OMETPIll MOXKHA O3HANRO-
MUTHUCA Ha cropinni obrosopenns JTS.

Tuomi ogHa reoMeTpis HACHPABIL € KOJIEKIiE npocTux (single-part) reomerpiit. Taki reomerpii Ha3uBa-
10Thes cranennMu (multi-part). fkimo ckiagena reoMerpisa MiCTUTH MPOCTi P€OMETPIl OAHOrO THILY, TO
i1 Ha3WBAIOTH MYJIBTH-TOYKA, MYJIbTH-TiHig a60 MyabTH-TIoNiroH. Hampuknazm, KpaiHa, Mo CKIJA€ThCI 3
JEKiTbKOX OCTPOBIB MOXKe OyTH IIPeACTaB/IeHa AK MYIbTU-TIOMITOH.

KoopauuaTu, 110 OnucyioTh reoMeTpii, MoKyTh OyTH B Oyab-gakiii cucremi koopaunar (CRS). Ko su-
KOHYETBCS TOCTYT 10 O0’€KTIB mapy, acomifioBani reomeTpii OyayTh MaTH CHCTEMY KOOPJWHAT IIApPY.

6.1 CrtBOopeHHs reomeTpii

Icuye mekinbka crmocobiB 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)

Koopanratn 3a7a0Thes 3a J0OMOToI0 Kacy QgsPoint.

Ilonininia onucyerbca MacuBoM TOYOK. IIOJroH B CBOIO 4epry ONMCYETHCA AK CHUCOK JIHIHIX
Kirenp (To6ro 3aMkuenux Jiniit). lepire kinbie — 3oBHimHE (Mexka), BCl HACTYIHI HEOOOB A3KOBI
KiJIbIls OMUCYIOTH JIPKHU B ITOJITOHI.

CkiameHi reoMerpil MAlOTh 1€ OJWH PiBEHb BKJIQIEHOCTI: MYJIBTH-TOYKA 1€ CITUCOK TOYOK, MYJIHTH-
JIiHIg — CMUCOK JIiHil, a MYJIbTU-TIONITOH, BIAMOBITHO, CITUCOK MOJIITOHIB.

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))

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
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>>> 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.

s BuTaruaenns indopmarii 3 reomerpii mepeabdbadeHo cremiaabi GyHKIHl JOCTYIy /i KOXKHOIO THUITY
reoMetrpii. Hukve moka3zaHo gk X BUKOPHCTOBYBATH

>>> gPnt.asPoint ()

(1, 1)

>>> gLine.asPolyline()

[, 1, 2, 2)]

>>> gPolygon.asPolygon()

([, 1, (2, 2), (2, 1, @, DI

Ipumirka: kKoprex (X, y) HACIpaBIi HE KOPTEX, a 00’ekT Kjaacy QgsPoint. OTpumaru #Oro 3HaveHHs
MOXKHA 33 10moMoron meromis x() ta y().

s cknagennx reoMeTpiit icHyroTs anasoridnai meroau gocryiy: asMultiPoint (), asMultiPolyline(),
asMultiPolygon().

6.3 NeomeTpuyHi NnpegnkaTn Ta onepauii

QGIS Bukopucrosye 6ibmioreky GEOS m1s1 BUKOHAHHS PI3HOMAHITHUX OMEPAIiil 3 TEOMETPIsIMU, TAKUX
sK reomerpuuHi npeaukaru (contains(), intersects(), ...) Ta onepauii (union(), difference(), ...).
TakoK BOHA MOXKE OOUUCJIIOBATH I'€OMETPUYHI XapPAKTEPUCTHKHU, TaKi gk Iuioma (s moJironis) abo
JOB2KKMHA (/15 1OJAroHiB Ta siiniit).

Hwmxde HaBemeHO MaIeHbK U TPUKIIA, /1€ MTOKA3AHUI 00Xia BCiX reomMeTpiit mapy Ta O0YNCIeHHS TeTKUX
TEOMETPUYHNX XapaKTEPUCTUK BiMOBIIHNX 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()

Ilnoma Ta nepumeTp PO3PaxXOBYIOThCH MeromaMu Kiaacy (gsGeometry 6e3 BpaxyBaHHS CHCTEMHU KOOD-
muaar mwapy. g 6l rayukoro obuucsienns miomi Ta Bincrani icaye kinac QgsDistanceArea. ko
MEePENPOEKTYBAHHST BUMKHEHE, PO3PAXYHKM BifOYBAIOTHCS HA, TJIOIIMHI, iHAKIIE — Ha eJrncoimi. Aximo
eJICcoi T He 33/JaH0 SIBHO, BUKOPUCTOBYIOTHCs Tapamerpu WGS 84.

d = QgsDistanceArea()
d.setProjectionsEnabled(True)

print "distance in meters: ", d.measureLine(QgsPoint(10,10),QgsPoint(11,11))
Bararo npukiia/iiB BAKOPUCTAHHST METOJIIB AHAJIIZY Ta [IEPETBOPEHHS BEKTOPHUX JAHUX MOXKHA 3HANTH B
kozi asropurmiB QGIS. Och fekiibKa HOCHIAHD JIJIsl TIOYATKY:
Additional information can be found in following sources:
e Geometry transformation: Reproject algorithm

e Distance and area using the QgsDistanceArea class: Distance matrix algorithm
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e Multi-part to single-part algorithm
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Po3pin é

PobGoTta 3 npoekuyisamn

7.1 Cucrtemun koopgunHat

Cucremu  koopuunar  (Coordinate  reference  system, CRS)  inmkauncysiomorbcs — KJacom
QgsCoordinateReferenceSystem. Ex3eMmmisapn 1IhOro KJacy MOXHA CTBOPUTH Di3HMMHK criocoba-
MU:

e specify CRS by its ID

# PostGIS SRID 4326 1s allocated for WGS84
crs = QgsCoordinateReferenceSystem(4326, QgsCoordinateReferenceSystem.PostgisCrsId)

QGIS BukopucroBye Tpu piznux igenrudikaropa (ID) s KOXKHOI cUCTEMEH KOOD/IMHAT:
— PostgisCrsId — imenTudikarop, M0 BUKOPUCTOBYEThCs y ba3ax ganux PostGIS
— InternalCrsId — BuyTpimHiii imenTudikarop QGIS
— EpsgCrsId — inentudikarop, npuznadenunii koncopiiymom EPSG

SIKIo He 3a/aH0 APYTHi TapaMerp, 3a 3aMOBYAHHSAM BUKOPUCTOBYEThCst 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 = (gsCoordinateReferenceSystem(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 ycHinHicTs cTBOpeHHs (TOOTO BUKOHATH MOIIYK y 6a3i JaHUX) CUCTEMU KOOD/MHAT:
isValid() moBumen moBepHyTH True.

Maiire Ha yBasi, mo i ininianizauil cucremu koopaunar QGIS nopunHa 341 iCHUTH LOLMIYK BiAIOBLIHIX
3HaYeHb y BHYTPinmHiNi 0a3i manux srs.db. Tomy, sKimo Bu po3pobiisieTe aBTOHOMHY TPOrpamy, HeoOxiaHo
MPABWJIHLHO HAJAIITYBATH IIJISAXH 3 gonoMoroo QgsApplication.setPrefixPath(), inaxime 6a3a qaHux
He Oyne 3HalimeHa. ko Bu BUKOHy€eTe KOMaHau y KoHco i Python QGIS abo po3pobiisiere miaria — ue
XBITIOWTECH, BCE BXKE HATAIITOBAHO.

Orpumanns iHdOpMAIl PO CUCTEMY KOOPIAHAT

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

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

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

print "Description:", crs.description()
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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 MEePEeTBOPEHHST  MiXK  PI3HUMH CUCTEMaMH KOOPJNHAT BUKODHUCTOBYETHCS  KJIacC
QgsCoordinateTransform. [Ipocrime 3a Bce CTBOPUTH eK3eMILISAPHW BXiJHOI Ta BUXIAHOI CHCTEMH
KOOpAMHAT Ta iHimiasmizyBaru Humu ex3eMiuisap QgsCoordinateTransform. [lorim mpocro BukoHYyiiTE
rpancdopmaliiio, Bukankaodu meros, transform(). 3a 3aMOBYAHHSAM BUKOHYETHCS IIPIME [IEPETBOPEH-
Hsl, aJI€ TAKOYXK MOYKHA POOUTH i 3BOPOTHE

crsSrc = QgsCoordinateReferenceSystem(4326) # WGS 84
crsDest = (gsCoordinateReferenceSystem(32633) # WGS 84 / UTM 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

Bimxker «kapras (map canvas) € oiHuM 3 HalBaXKJIUBIIIUX, OCKIJIBKU caMe BiH BiAmoBizae 3a BimoOpa-
2KEHHsI KaPTH, KA CKJIAJAETHCH 3 HAKJIAIEHUX OJUH HA OIHOTO IMapPiB, Ta JAO3BOJISE B3AEMOIIATH K 33
KapToIO B IJIOMY, TaK i 3 okpemuMu mapamu. Bimker 3aBxkau BimoOpazKkae IacTuHy KapTH, IO 33/IaHA,
HNOTOYHUM OXOIJICHHsSIM. B3aeMoisa 3 KapTolo BiIOYBAETHCS 3a JIOMOMOrOI0 iIHCTPYMEHTIB KapTu (map
tools): icHyloTh iHCTpyMeHTH TepeMilenHs, MacimTabyBaHHs, BU3HAYEHHs 00 €KTIB, BUMIDY, peJaryBaH-
Hsl BEKTOPHUX TMapiB Tomo. K i B iHMUX mporpamax, y KOXKHHII MOMEHT 9aCy aKTUBHUM MOXKe OyTHu
JIMITe OJUH iHCTPYMEHT, 33 HeOOXiTHOCTI KOPUCTYBAU MEPEKTI0IAETHC 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, kouu kapra 6ysa 3cynyra, 30libiiena qu 3meniiena (a0 KOPUCTYBa4 BUKOHYE Oy1b-sKy
immry gito, fika iHIIII0€ OHOBJIEHHS ), BUKOHYETHCSA Bi3yasi3allid KapTH B MeyKaX MOTOYHOTO OXOIJICHHS.
ITapu Bizyasisyiorbes y 300paxkenus (3a ne sBianosigae kiac QgsMapRenderer) i came 1ie 300parkeH-
He BimoOpaxkaerbes Ha Kapri. [padiunuii esement (y repminax dbpeiimopky Qt Graphics View), mo
BiAmoBizmae 3a BimoOparkenust KapTu, € Kiac QgsMapCanvasItem. Ileit knac TakoxK BiamoBizae 3a OHOB-
JieHHs BizyasizoBanol kapru. OKpiM IIbOIO €JIeMeHTa, sIKuil BAKOPUCTOBYETbCs K (POH, MOXKE iCHYBATH
JIOBUIBHA KiJIbKICTh JOJATKOBUX €JIEMEHTIB KapTu. TUnoBuMu ejJleMeHTaMu KapTH € TaK 3BaHi «TYMOBi»
HUTKHU (BUKOPUCTOBYIOThHCH T1iJI Yac BUMIPIOBAHb Ta peJaryBaHHs) ab0o MapKepu Bepiiud. Ejementu kap-
TH 3a3BUYail BUKOPUCTOBYIOTHCA /I BigoOpaskeHHs poOOTH iHCTpyMeHTiB kKaprtu. Hanmpukiasn, mim gac
CTBODEHHSI HOBOTO IOJIITOHY, IHCTPYMEHT KapTH T€HEPYE «TYMOBY» HHUTKY, IO MOKA3y€ MOTOYHY (POPMY
nosirony. Bei enementu kaprtu € migknacom QgsMapCanvasItem, skuil pO3MIKUPsIE MOXKIUBOCTI 6a30BOTr0O
00’ekTy QGraphicsItem.

Takum 9rHOM, apXiTEKTypa KapTh 0A3y€EThCs HA TPHOX KOHIIETIIiAX:
e KapTa — JJid Bidyastizaliil JaHux
® eJIeMEHTH KAPTH — JIOMATKOBI €JIEMEHTH, 110 BiOOpaKaOThCA Ha KapTi

® IHCTPYMEHTH KapTh — JJIs B3aEMO/IIi 3 KapTOorO

8.1 BknapgeHHsi kapTu

OckisbKE KapTa 1ie TAKuil Ke BiIKeT K i Oyap-sikuil inmmii erement inrepdeiicy Qt, i1 BukKopucranssi,
CTBODEHH Ta Bi/IOOpaXKeHHs /1y2Ke IPOCcTe

canvas = QgsMapCanvas ()
canvas.show()

Ileit kom cTBOPUTH HOBe BIKHO 3 KapToio. KapTy TakoK MOYKHA BKJIACTH B HAABHUN Bi/IZKET UM BiKHO.
IIpu Bukopucranui Qt Designer ta daiiais .ui 3py4HO BUKOPUCTOBYBATH HACTYMHWH miaxim: Ha dopwmi
po3micTutn QWidget, Ta mepeTBOpUTH HOro y HOBWII KJIaC BCTAHOBUBINK iM’s Kyacy B QgsMapCanvas
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Ta BKA3aBILIUM B AKOCTi 3arosioBHoro ainy qgis.gui. Bee inme 3poburs nporpama pyuicéd. Lle myzxe
3pyYHHUil crocib BKJIAJAHHS KapTu. [HIUi cmoci6 — CTBOpUTH KApTy Ta iHII ememeHTH iHTEpdeicy
JuHaMigHO (B AKOCTI JO4ipHiX 00’€KTiB rOJIOBHOrO BiKHA ab0 Jiajory) Ta pO3MICTUTH IX y BiKHI.

3a 3amoBuaHHAM (HDOH KAPTHU YOPHUIL, 3T KyBaHHs i gac Bizyamizamnii Bigcyrae. [1ob 3pobutu dou
OLIMM Ta YBIMKHYTH 3IJIaJ2KyBAHHS BUKOPUCTOBYETHCS KO/

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

(HKHIO BaM IiKaBo, Qt 3HaxomuThca y Momymi PyQt4.QtCore, a Qt.white 1e oguH 3 Hamepen 33aJaHUX
ek3eMispis 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)])

Ilicaa BUKOHAHHS X KOMAHJ, Ha KApTi MOBHHEH BiOOPA3UTHCS 3aBaHTAKEHHUIT 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 PyQt4.QtGui import QAction, (QMainWindow
from PyQt4.QtCore import SIGNAL, Qt, QString

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

QMainWindow.__init__(self)

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

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

self.setCentralWidget (self.canvas)
actionZoomIn = QAction(QString("Zoom in"), self)
actionZoomOut = QAction(QString("Zoom out"), self)

actionPan = QAction(QString("Pan"), self)

actionZoomIn.setCheckable (True)
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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
canvas is being panned or zoomed.

CrBopuTy HOJIJIHIIO MOXKHA TAaK

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 mosmiron

r = QgsRubberBand(canvas, True) # True = a polygon
points = [[QgsPoint(-1, -1), QgsPoint(0, 1), QgsPoint(1, -1)]1]
r.setToGeometry (QgsGeometry. fromPolygon(points), None)
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3BepHiTH yBary, BEPIIUHYU HOJIIrOHY [PEJACTABICH] HE IPOCTUM CHUCKOM, € CIIMCOK MEXK HOJITOHY: ePIIe
KIJIbIIE € 30BHIMHBOIO MEXKeEI0, BCl iHm (Heo0OB sI3KOB1) Kilblld BiAMOBINAIOTH JipKAM y MOJITOHI.

I'ymoBi mosocn MOKHA HAJAIITOBYBATH, & CaMe 3MIHIOBATH iX KOJIP Ta TOBIIUHY

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

Enemventn xaptu mpus’sa3yiorbesa 10 rpadiunoi cuenu. [11o6 TumvacoBo cxoBaTh ix (a MOTIM 3HOBY MO-
Ka3aTh) BUKOPHUCTOBYIOThCA Meroau hide() ta show(). o6 ocTaTOYHO BUIAIUTH €IEMEHT HEOOXiTHO
BUIAJIUTH HOTO 3 TpadivdHOl CleHn

canvas.scene () .removeltem(r)

(nmpu Bukopucranui C-+-+ Z0CTATHRO IIPOCTO BUAAIUTH ejieMeHT, onHak y Python del r Bupanurs suiie
LHOCUJIAHHSL, & CaM 00’€KT 3aJMIIUTHCA B HaM dTi, OCKIJIbKY HOr0 BJACHUKOM € KapTa)

I'ymoBi mojocu TakoXK MOYKHA BHKOPHCTOBYBATH I BiIOOpasKeHHS TOYOK, OJHAK JIJIf I[bOIO KPAIle
KODHCTYBATHCS CrienjaibHuM KiacoM QgsVertexMarker (QgsRubberBand Moke HAMAJIIOBATH JIWIIIE TIPS~
MOKYTHHK HABKOJIO BKa3aHOI TOYKHN). Mapkep CTBOIOETHCS Tak

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

Hacryunuit dparment kouy nokasye sk sinobpasuru depponuii xpecruk y nozuuii [0,0]. 3a Gaxkanusm
MOYKHA 3MIiHUTH iKOHKY, PO3MIip, KOJIp Ta TOBIIMHU MEPa,

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

.setIconSize(5)

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

8 8 B B

TumyacoBe TPpUXOBYBaHHS MapKepiB Ta X MOBHE BUIAJEHHS 3 KAPTH BUKOHYETHCS AHAJOTITHO /10 TYMO-
BHUX IIOJIOC.

8.4 CtBOpeHHs B/1IAaCHUX IHCTPYMEHTIB KapTu

Bu mozkere cTBOpIOBaTH BiIACHI IHCTPYMEHTH KapTH, MO0 peasi3yBaTyu HEOOXIiTHY PEAKINIo Ha [l KOpPHU-
CTyBada.

Tncrpymentu kapru noBunHi OyTu Hamaakamu kiaacy QgsMapTool abo inmoro moxigaoro kiacy. AxTu-
Ballist iIHCTPYMEHTA, K B¥Ke OyJI0 CKAa3aHO, BUKOHYETHCS 34 JOMOMOTO0 MeTona setMapTool ().

Hwmxde HaBeaeHo iHCTPpYMEHT KapTH, KUl JO3BOJIS€ BUOMPATH MPSIMOKYTHY 00JIaCTh HA KAPTi IMIJISTXOM
MPOTATYBAHHSA MO KaPTi MUIIN 3 HATHCHYTOIO KHOMKOM. Komu 001acTh BKAa3aHO, KOOPAWHATH 11 BEPIIHH
BUBOIATHCA y KOHCOMDb. [l BimoOparkerHs BuOpaHol 06/1acTi iHCTPYMEHT BUKOPHUCTOBYE I'yMOBI ITOJIOCH.

class RectangleMapTool(QgsMapToolEmitPoint):
def __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()

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

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

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

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

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

def 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()

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

return QgsRectangle(self.startPoint, self.endPoint)

def deactivate(self):
QgsMapTool.deactivate (self)
self.emit (SIGNAL ("deactivated()"))

8.5 CrtBOpeHHs B/1aCHUX efleMEHTIB 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 ()
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canvas . show ()

app.exec_()
app = init()
show_canvas (app)
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Penpepivr kaptu T1a gpyk

3araiom icHy€ JBa CIOCOOM OTPpUMATH JAPYKOBAHY KapTy: MMBUIKMI, 33 JOTOMOroio QgsMapRenderer, abo
MiATOTOBKA MaKeTa 3a JomoMoroi QgsComposition Ta cymyTHIX KJacis.

9.1 lMpocTe BigoOpa>keHHsA

Bino6pazutn mapn 3a gonomoroio QgsMapRenderer gy:ke MPOCTO — CTBOPIOETHCS BUXITHUI TPHUCTDIit
(QImage, QPainter TOWIO), BKA3YETHCSA CIMCOK IIAPIB, OXOIJIEHHS, PO3MID BUXIJHOrO 300parKeHHs Ta
3aIyCKAETHCS PEHJIEPiHT

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

# set image’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 (lst)

# set extent

rect = QgsRect (render.fullExtent())
rect.scale(1.1)
render.setExtent (rect)

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

# do the rendering
render.render (p)

p-end()

# save image
img.save("render.png","png")
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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 = (QgsMapLayerRegistry.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 Bipobpa>keHHs1 32 4ONOMOIrol0 MaKeTIB

PenakTop makeriB cTae y HAroi KoJiu BaM HEOOXiTHO OTPUMATH IOCh CKJIA/IHIIIE, Hi2K J03BOJIAE TPOCTHIT
peHzepinr, onucanuit BuIe. BUKOPUCTOBYIOUN PETAKTOP MAaKETiB MOYKHA CTBOPUTH CKJIQTHUN MAKET, 10
MICTUTH JEKiJbKa KapT, MiJNWCH, JereHay, Tabaulll Ta iHII eJeMeHTH, SKi MU 3BHYAlHO OAYMMO Ha
apykoBanux Kaptax. Makeru moxxua ekcnopryBaru y PDF, pacrposi 300pazkerts abo po3apyKOBYBaTH
HAIPSIMY.

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.

OcCHOBHEM KJACOM pemakTopa MakeTiB € QgsComposition, skuit moxonuth Bij QGraphicsScene. CTBo-
PUMO €K3eMILISApP IbOro KJacy

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

3BepHiTH yBary, Mo MakeT MPUitMae B KOCTI TapaMerpa ek3eMrisip QgsMapRenderer. Mu npumyckaemo,
30 KOz Oyae BukonyBaTucs Ge3nocepenaho B QGIS, ToMy BUKOPHCTOBYEMO peHenepep aKTUBHOI KapPTH.
MakeT BUKOPUCTOBYE PI3HOMAHITHI TapaMeTpH peHiepepa, HallTOJIOBHIII 3 HUX — CIHUCOK TIapiB KapTH Ta,
MTOTOYHE OXOIJIEHHS. ZIKII0 MaKeTn BUKOPUCTOBYIOTHCS B ABTOHOMHIH TTporpami, BaM HeOOXiTHO CTBOPUTH
CBifl BIacHUiT €K3eMILIAp PEHIepepa, siK OyJI0 MOKA3aHO B MOMEPEeTHBOMY PO3iji, Ta mepegaTu #oro 1o
Makera.

Ha maker MoxKHa J0JaBaTH pi3ui ejleMenTy (KapTy, MAMUCH, ...) — I €JIeMEHTH € MOXITHUME B KJIacy
QgsComposerItem. Ha choromni mocTymHi Taki erleMeHTH:

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

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")
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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)

® CTpiITKa

® 300paXKeHHs
* dirypa

e TabanIA

3a 3aMOBYAHHSAM IIONRHO CTBOPEHI €JIEMEHTH MAlOTh HY/IbOBE MOJIOXKEHHs (JiBUil BEpXHIll KyTOYOK CTO-
piHku) Ta HyaboBuit po3mip. IlosioxkenHs Ta po3Mipu 3aBXKAM 33JAI0ThCA Y MiJiMeTpax

# 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 €JIEMEHTA BifoOparkaeThcs pamka. [Ipubparu i1 MoKHA Tak

composerLabel.setFrame (False)

Kpim crBopenns makeris Bpyuny QGIS mae migarpuvky mabnonis makeris. [labnonu ne 3sugaitai ma-
Keru, 36epexkeni y Burisi daiuiis . qpt (dopmar XML). Ha xaunb, ueii dyHkuionas noku HegocTynHuit
yepes APIL.

Iicyist Toro K MakeT miaroToBanuii (BCi €JIEMEHTH CTBOPEHO Ta PO3MIIIEHO B HEOOXIHUX MICIIAX ), MOKHA
MEPEXOIUTH JI0 TeHEepallii BUXiTHOTO pAaCTPOBOTO 9X BEKTOPHOTO (haitIy.

3a 3aMOBUYAHHSIM JIJIsi BUBOJY BUKOPUCTOBYETHCSA apKyIn po3mipy A4 rta pozainbaa 3maraicts 300 DPI.
IIpu meoOximgHOCTI T mapamerpu 3MiHIOIOTHCA. Po3Mmip mamepy 3a1a€Tbesa B MigiMerpax

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

9.3.1 Apyk y pactp

Hacrynuuit dpparmMent Koy mokasye ik 3reHepyBaTh PACTPOBE IPEACTABJIEHHS MAKETY

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.fil1(0)
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# render the composition

imagePainter = QPainter (image)

sourceArea = QRectF(0, 0, c.paperWidth(), c.paperHeight())
targetArea = QRectF(0, 0, width, height)

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

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

9.3.2 Adpyk y PDF

Hacrynuuit dpparment koay nokasye sk orpumaru daitn dopmary 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 ()
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Bupasu, dinbrpauia ta ob4ncieHHs 3HaYeHb

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).

PeamizoBano miaTpuMKy TphOX OCHOBHUX THUIIB JAHUX:
® YKCJIO — IiJIi Ta JeCATKOBI yuciia, Hanpukaam 123, 3.14
® DsiJIOK — IOBUHHI BKJIIOYATUCH B OfuHapHi Jjianku: *hello world’

® TOCHMJIAHHS Ha CTOBIMYUK — TIiJ 9ac O0UNCIEHHS TIOCUIAHHS 3aMiHIOEThCS HA 3HAYEHHST BKA3aHOTO
noss. IMena moTiB He €eKPAHYIOTHCA.

HocTynHi Taki omepariii:

e apupmerndni omeparopu: +, -, *, /, ~

® NIyXKKW: JJisI 3MiHu mpiopuTery omeparii: (1 + 1) * 3

e yHapHi mmfoc Ta Minyc: -12, +5

e maremarwdni GyHKII: sqrt, sin, cos, tan, asin, acos, atan

e reomerpuduni pyukmil: $area, $length

e conversion functions: to int, to real, to string
Kpim Toro, maTpuMyIoThCa HACTYIHI MPEeIUKATH:

® NOpIBHAHHA: =, !=, >, >=, < <=

e BimmosiguicTh 3pasky: LIKE (3 Bukopucranuam % ta _), ~ (peryaspHi Bupasu)

e Jjoriuni mpeaukaTtu: AND, OR, NOT

e nepesipka ma NULL: IS NULL, IS NOT NULL
IIpuknaan npenukaris:

e 1 +2 =23

e sin(angle) > 0

e ’Hello’ LIKE °’He}’

e (x >10 ANDy > 10) OR z = 0
IIpukiaan cKaJIApHUX BUPA3iB:

e 2 = 10

e sqrt(val)

e $length + 1
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10.1 Awnani3 Bupasis

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

False

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

True

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

1]
~

10.2 O6GuucneHHs Bupasis

10.2.1 Basosi Bupasu

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

>>> value

1

10.2.2 Bupas3u 3 0b6’ekTtamu

V HACTYyMHUX MPUKJIATAX BUPA3 O0UUCTIOETHCS [1Jst TOTOYHOrO 00’ekTa. «Columny 1e Ha3Ba mojis aTpu-
OyTuBHOI TabJIUII TITAPY.

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

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

True

S0 HeoOxiaHO mepeBipuTH AeKinbKa 06’ekTiB BUKOpucToByiiTe QgsExpression. prepare () .Bukopucranus
:func:‘QgsExpression.prepare () ‘niaBumuTh mBUAKICTD aHai3y Ta 00UUCIEHHS 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())

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

raise ValueError(exp.evalErrorString())

print value
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10.3 Mpuknagn

Hacrynuuit npukiam MoKHA BUKOPUCTOBYBATHU Jjist (biabTpalii mapy Ta OTpuMaHHI 00 €KTiB, SKi 3310~
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 > 1.07):
print £ + " Matches expression"
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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

VY npoMy po3/ii PO3IIIAIAI0OTHCS AesKi METOAN TA €JIeMEHTH, SKi MOBUHHI BUKOPUCTOBYBATHUCS JIJIs B3a-
€MOJIil 3 KOPUCTyBatueM, Mob JOTPUMYBATHCS OTHOPIAHOCTI B iHTepdeiici.

12.1 MoBigomneHHsa. Knac QgsMessageBar

3 TOYKH 30py KOPUCTYBAYA BUKOPUCTAHHS JIATOINOBUX BIKOH sl MOBiJOMJIEHB moraHa ijges. st Bij-
obpazkeHHsT KOPOTKUX iH(MOPMAIIHHNX MOBiAOMIEHb ab0 IOmepeKeHb UM TOBIOMJIEHb PO MOMUJIKH
Kpallle BUKOPUCTOBYBATH TaHe b moBimomiaens QGIS.

Tlokazaru moBimomenus B mareni moBimomiaens QGIS MmoxkHa 3a TOMOMOT0I0 HACTYITHOTO KOIY

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

e il v b | R VGGG e W T

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

Puc. 12.1: [Tawens nosigomiens QGIS

MoyKHa BKa3aTH TPUBAJIICTH BiI0OpasKeHHS

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

FOI G \WVEI BR | @ o0 M350 »

@ Error: I'm sorry Dave, ..

Puc. 12.2: Tlanens noigomiiens QGIS 3 raitmepom

Ilomepenni mpWKIagu CTOCYBAJNCA TMOBITOMJIEHb PO TOMHJKH, aje 3MiHIoIYM mapaMeTp level
MOXKHA CTBODHTH Tonepe/keHHsi (QgsMessageBar .WARNING) abo indopmariiine moBigoMieHHs
(QgsMessageBar. INFO).

Ha mamesni moBigoMIeHb TAKOK MOXKHA PO3MICTUTH J0TATKOBI Bi?KeTn, HATPUKIAI, KHOIKY, SKa IIOKaXKe
oapoouITi

def showError():
pass
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SRRV - NEN R I i g el e i |

= Some Info: Saving done! ov
Puc. 12.3: Ianens nosinomnens QGIS (indopmartis)
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)

ASTETAE (1 A0 F P ND: PO
Missing Layers: Show Me ﬁv

Puc. 12.4: ITanens nosigomrens QGIS 3 kHOIKOMO

ITaness noBinomaens QGIS Takok MOKHA BUKOPHCTOBYBATH y BJIACHUX Jiajorosux BikHax. lle no3sosise
MOBHICTIO Bi/IMOBUTHCS BiJl BAKOPUCTAHHS JiaJOTOBUX ITOBiJIOMJIEHb.

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.INF0)

12.2 Inaunkayis nporpecy

Inaukarop nporpecy TakoxK MOXKHA po3micruru y nasesii nosigomsienb QGIS, sk mu Bxke Oauyuiiu, BoHA
JI03BOJIsIE PO3MIiIeHHs BimKeriB. Huxke HaBeIeHO MPUKIIA/, SKUil MOYXKHA BUKOHATH B KOHCOJI Python

import time

from PyQt4.QtGui import QProgressBar

from PyQt4.QtCore import =*

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

progress.setMaximum(10)

progress.setAlignment (Qt.AlignLeft|Qt.AlignVCenter)
progressMessageBar.layout () .addWidget (progress)
iface.messageBar () .pushWidget (progressMessageBar, iface.messageBar().INF0)

for i in range(10):
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-~

2 qgis-dev-bin | 9| =

Hello: World a'

v

ook |

Puc. 12.5: [Tanens nmosimomitens QGIS y miamosi

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

Kpim Toro, Bm MoykeTe BUKOPUCTOBYBATH IHIWKATOP TMPOTPECy y TAHEN CTAaTycCy, dK 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 JOMOMOTOI0 CHCTEMHU DPEE-
crpamii mommiaok QGIS, gk mokazaHo HUXKYE

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

QgsMessageLog.logMessage ("Your plugin code has been executed correctly", ’MyPlugin’, QgsMessageLog.INF0)
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

s po3pobku miiariniB MOXKHA BAUKOPHCTOBYBaTH MOBY mporpamysanus Python. YV mopiBusHHI 3 Ki1a-
cuuauME iarinamu, Hanucaanumu #a C+-+, Ix Jierme po3pobsidTu, PO3yMiTH, MiITPUMYBATH Ta, PO3IO-
BCIO/PKYBATH depe3 IUHAMITHY pupoay moBu Python.

Ilnarinnm, nanucani Ha Python, BigoOparkatorhes pazom 3 maarinamu, nanucanumu Ha C++, v Menemkepi
mrarinis. Ilomryk miariniB BUKOHYEThCA y HACTYIHUX KATaJIOTax:

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

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

Ocnosi erammu:

1. Ides: nepiu 3a Bce Heobxinna ies HoBoro wiarina mist QGIS. Hagimo e norpiono? fAky mnpobiemu
Bu xouere BupimuTu? MOXKJINBO MIarid mjis 1s0ro BxKe icHye?

2. Cmeopenna Patinie: nerajbhinme ueil eran onucano nuxkde. Touka Bxomy (__init.py__). 3amnos-
Henusa Memadani naasine (metadata.txt). Tiio miarina (mainplugin.py). @opma Qt Designer
(form.ui) 3i cBoim resources.qgrc.

3. Peanizayia: nummemo kox y daitni mainplugin. py

4. Tecmyeanma: 3axpuiite i 300By Bimkpuiite QGIS, 3aBanTaxkre cBiit momyns. [lepekonaiiTecs, 110
BCE MPAIIIOE MPABUIBHO.

5. ITybaixayisa: onybnikyiire cpiit niarin y pemnosuropii miarinis QGIS abo crBopirth cBiit Bracuuii
pero3uTopiit K «apcenasy» nepconaabuol «I'1C-36pois

13.1 Po3pobka nnarinHa

3 MoMmeHTy BBejeHHs niarpumky miarinis #a Python y QGIS 3’aBuiocs 6araro niariniB — #a cropinii
Plugin Repositories moxkna 3naiitu gedki 3 aHux. Buxigawit Ko 1mux miariniB MOKHA BUKOPHCTOBYBATH,
mob pizHarucs Oibine mpo po3pobKy 3 BukopucranasM PyQGIS aGo mist Toro, mob mepekoHaTucH,
10 po3pobka He nybuoerhest. Komanma po3pobrukis QGIS takox migrpumye Odgivitinut penosumopii
naasinie. ToroBi o po3pobku miarina, ame me maere imeit? Ha cropiumi Python Plugin Ideas 3i6pamo
baraTo izmeit Ta mobarkaHb!

57


http://www.qgis.org/wiki/Python_Plugin_Repositories
http://www.qgis.org/wiki/Python_Plugin_Ideas

PyQGIS developer cookbook, Peni3 2.8

13.1.1 CreopeHHs1 HeobxigHnx cainis

Hukde HaBe1leHO BMICT KaTaJory HAIIOTO JIEMOHCTPAIITHOTO TIJarina

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:
e __init__.py = rouka Bxoay miarina. Tyr 3umaxomurbcsa meron classFactory() ta immmit Kon
imimiamizaii.
e mainPlugin.py = ocHoBHUi Koj uiarina. Micturs indopwmariito npo Bei «ziiy miarina ta ocHOBHMI

KOJI.

e resources.qrc = XML-nokyment, creopennit Qt Designer. Tyr 36epiratorbest BiHOCHI TIAXU 10
pecypcie dpopM.

e resources.py = ajanroBaHa Jjis Python Bepcig Bumeonucanoro daiiy.

e form.ui — rpadiunuii inrepdeiic (GUI), creopenuii y Qt Designer.

e form.py = amanroBana mjis Python sepcis Bumieonucanoro daiimy.

e metadata.txt = Required for QGIS >= 1.8.0. Containts 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 3HaxoauThHCs OHMIANHOBUI reneparop 6a3zosux daiiiis (ocHoBu) TunoBoro mwiarina asa QGIS.

Takox Moxkua ckopucrarucs miarinom Plugin Builder, sikwit mo3BoJjisie crBOproBaTu mrabjioH TIAriHiB
npsamo 3 QGIS Ta #e moTpebye mocTymy 10 inTepHeTy. PeKoMeH1yeM0O BUKOPUCTOBYBATH CaMe Il BapiaHT,
OCKLIbKH BiH renepye daitau, cymicui 3 QGIS 2.0.

IMonepenxxkennsi: ko Bu mianyere onyOsikyBarTu ciit maarin y Ogiuitinuti peno3umopit naasi-
Mi6, TEPEKOHANRTECH, IO IJIAT'IH BiAMOBITa€ JeAKIM JOJATKOBAM BEMOTaM, HeoOXimHuM s [lepesiprka

13.2 ®ainnum nnariHa

Tyt Bu 3maiigere iHdgoOpMaIiio Ta IPUKIAIA BMICTH KOXKHOIO HEOOXiTHOTO (hailiry.

13.2.1 MeTagaHi nnarixHa

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

BaxxiamBo: Merasani nopunni 3anucysarucs 3 sukopucranasm UTF-8.
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Hazga Heobxi- | MpumiTkn

MeTagaHmx oHe

name True KOPOTKa Ha3Ba ILIAriHA

qgisMini- True miHimMasbHO Heobxigna Bepcisa QGIS y roukosiit HoTanil

mumVersion

qgisMaxi- False MakcuMaJIbHO migrpuMmyBana Bepcig QGIS y Toukosiit HOTAaIIT

mumVersion

description True onuc marina, sukopucranag HTML me mo3BosseTbes

about False posiupennii onuc miarina, sukopucraniusgs HTML me no3pongernes

version True BepCisd IJ1ariHa y TOYKOBIiN HOTALil

author True aBTOD TLIAriHa

email True email of the author, will not be shown on the web site

changelog False MOXKe CKJTAJATHCS 3 JeKiMbKoxX paakiB. Bukopucramas HTML me
JIO3BOJISIETHCS

experimental False npamoperb, True abo False

deprecated False npanopeils, True abo False. BruinBae na miaria B mijiomy, a He Ha
IIEBHY BepCiio

tags False PO3IlIeHni i KOMaMU CIIHCOK, JTOIMYCKAIThHCs TPOo0ian B cepeanHi
OKPEMUX TeriB

homepage False npaBuibanit URL, mo Bka3zye Ha momaminio CTOPiHKY Iiarina

repository False npasuabaUit URL, 1m0 BKa3ye Ha pemo3uTopiii 3 BUXITHUM KOIOM
mrarina

tracker False npasuabanit URL, mo Bka3ye wa Oarrpekep miarina

icon False a file name or a relative path (relative to the base folder of the
plugin’s compressed package)

category False pouycrumi 3uagenns Raster, Vector, Database ta Web

3a 3aMOBYAHHAM IJIAMHU J0JAI0THCA Y MeHIO [Laas iy (HUKYe TOKA3YEThCs AK J0JATH ILIArIH 10 MEHIO),
ajie TaKOXK MOXKHA, po3MmicTuTw miaria y mento Pacmp, Bexmop, Basa danux ta Inmeprem.

Bianosigae 3nadenus meramanux category momnomorae kinacudikysaru miarinu. s Besnanna BuKOpu-
CTOBYETHCH K I1JIKA3KA JJisd KOPUCTYBAYiB Ta 10Ka3ye ze (y aKoMy MeHI0) iykaru miarid. Jomycrumi
suauenus Raster, Vector, Database ta Web. Hanpuknazn, Bam miaria Oymae mocrymuwuii 3 MeHio Pacmp,
tomi y baiini metadata.txt HEOOXiTHO BKa3zaTH

category=Raster

ITpumirka: ko ggisMazimum Version we 3amano, To 1ijg dac myosikaiii 8 Odiuitinut penosumopit
NAGSIHI6 ABTOMATUYIHO Oy/ie BUKOPHUCTAHE 3HAYEHHS PIBHE MOTOYHOI OCHOBHOI Bepcii mirioc . 99.

IIpukman metadata.txt

; 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
; end of mandatory metadata

; start of optional metadata
category=Raster

13.2. ®dainu nnariqa
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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

tracker=http://bugs.itopen.it

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

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

13.2.3 mainPlugin.py

Tyr BinOyBaerncst BCst Marisi, i OCh SIK 11€ BUTIISIIAE

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())
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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.runm)

# add toolbar button and menu item
self.iface.addToolBarIcon(self.action)
self.iface.addPluginToMenu("&Test plugins", self.action)

# connect to signal renderComplete which is emitted when canvas
# rendering is domne
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(nanpukiaz, y mainPlugin.py) aje 060B’43KOBO HOBUHHI Oyu jBa METOM:

e __init_

—> which gives access to QGIS interface

e initGui() — BHUKJIMKAETHCA M, 9aC AKTUBAIII IIJIariHa
e unload() — BHKJ/IMKA€ETHCSA KOJIM ILIALIH JeaKTHBYETHC

Bu MOXKeTe Gaunr, 110 y HAILIOMY [PUKIIAL BUKOPUCTOBYEThCS METO/I
“:func:‘addPluginToMenu‘<http://qgis.org/api/classQgisInterface.html#ad1af604ed4736be2bf537df58d1
Bin BigmoBimae 3a CTBOpEHHST BKJIQIEHOTO MEHIO TLIAriHa B OCHOBHOMY MeHIO Modyai. Cimcok mux me-

TOJIIB:

e addPluginToRasterMenu()
e addPluginToVectorMenu()
e addPluginToDatabaseMenu()
e addPluginToWebMenu ()
Ix cunrakcuc cuiBriaziae 3 cuarakcucom merony addPluginToMenu().

Baxxano po3mimyBary miariH B OZHOMY 3 WX MEHIO, MO0 MiJATPUMYyBATH OJHOPITHICTH PO3MIIIEHHS
miarinis. Ajie MOXKHA CTBOPUTH BJIACHUN €JIeMEHT TOJIOBHOIO MEHIO, SIK ITOKA3aHO HUXKYE:

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")

QObject.connect(self.action, SIGNAL("triggered()"), self.run)

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

Ik Bu Gaumnm, B KOmi Merona initGui() mu BUKOpHCTOBYBasM iKOHKY 3 haitmy pecypcis (B namomy
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

Ocs i Bce... HIYOTO OCOBIMUBOTO :-).

dximo B Bce 3pobmiM MPaBUILHO, TO MOXKeTe Mo0adnTu CBiff mmarin y Mewmemkepi miarigiB, akTuBy-
BaTU flOr0 Ta CIIOCTEPITATH MOBIIOMJIEHHS y KOHCOJI IC/sI HATHCKAHHS HA KHOMNKY abo Mmicias BEOOPY
BIJIIIOBIJIHOIO IIYHKTY MEHIO.

iz uac po3pobKU peaibHUX IJIAriHIB KPAIEe MPAIIOBATH B OKpeMoMy (poBOY0oMY) KaTaao3i Ta CTBOPUTH
makefile, skuit Oyzne remepyBaTu inTepdeiic Ta pecypcu i KomooBaTu maria 10 karajgory miaariais QGIS.

13.3 HokymeHTauyis

Hokywmenrarnito gm0 niarinis moxkua nucaru B ¢opmari HTML. V moayni qgis.utils € dyukuis
showPluginHelp(), sika BiAKpWBa€ BIKHO TEperyIsiiLy MOBIAKWM, aHAJOTivuHE [0 TOTO, 10 BUKOPHUCTOBY-
erbca 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 () mMozke nmpuiiMaTH JI0/IATKOBI mapamerpu: packageName — 3a/1a€ Ha3By IIarina,
JOKYMEHTAIII0 sIKOTO HeoOXimHo moka3aru, filename — iMm’a daiiny, axmit caix mykarun 3amicTh index
Ta section — Ha3By gxopa HTML, na axuit HeoOXigHO mepEeRTH MiCs BiAKPUTTSA TOKYMEHTY.
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Po3gin 14

Hacrpoiika IDE gns po3pobkun nnariHis

Xoua koxkeH mporpamict mae ymaiooaerny IDE abo TexkcToBmii pemakTop, OCh JesKi peKoMeHaarll 3 Ha-
crpoiiku nonyiapuux IDE ansa po3pobku mwiarinis QGIS wa Python.

14.1 Mpo HacTpoiiky IDE y Windows

On Linux there is no additional configuration needed to develop plug-ins. 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 OSGeodW Installer, you can find this under the bin folder of your OSGoeW install. Look
for something like C:\0SGeo4W\bin\qgis-unstable.bat.

Haui onmcyersesa nacrpoiika PyScripter IDE:
e Make a copy of qgis-unstable.bat and rename it pyscripter.bat.

e Bimkpwuiite 1eit dailan y TeKCTOBOMY pemaKkTOpi Ta BHIAMITH OCTAHHIM PsIIOK, Kl BiAmOBizae 3a

zamyck QGIS

e Add a line that points to the 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 Jio/aliTe IIe OJIMH ITapaMerp, IO BKa3ye Ha Karasor, jge PyScripter noBunen nrykaru 6ibsioreku
Python QGIS. 3azBuuaii e karasor bin gupekropii, ge BcranoBieno OSGeodW

Q@echo off

SET OSGED4W_R0OOT=C:\0SGeo4W

call "),0SGEO4W_ROO0T%"\bin\o4w_env.bat

call "),0SGE04W_ROOT%"\bin\gdall6.bat

Qecho off

path %PATH); %GISBASE%\bin

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

Tenep micisg 3amycKy mbOro KOMaHIHOTO (aiiny Oyae BCTAHOBIEHO HEOOXiMHI 3MIiHHI OTOYEHHs Ta 3aIry-
meno PyScripter.

More popular that 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 file:qgis core.dll resides in. Normally this is C:0SGeo4Wappsqgisbin,
but if you compiled your own QGIS application this is in your build folder in
output/bin/RelWithDebInfo

® 3HAWAITH KATAJor, /e 3HAXOIUThCs eclipse.exe
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® CTBOPITH KOMaHAHUN (haiiyi 3 HACTYIHUM BMIiCTOM Ta BHKOPHUCTOBY#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 poborn 3 Eclipse mepekonaiirecs, Mo BCTAHOBUIM HACTYIIHI IPOrPaMUT:
e Eclipse
e Aptana Eclipse Plugin or PyDev
e QGIS 2.0

14.2.2 Miarotoska 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 — Fetch python 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 3uaiigiTe miaria Plugin Reloader i Takoxk BcTanoBits iioro. Ile m03BoMTH BaM iepe3aBaHTaKyBaTH
MO/Iy/Tb, & He 3aKpuBaTu Ta 3HOBY 3amyckaru QGIS.

14.2.3 Hacrtpoiika Eclipse

CrBopirs nHoBwuit ipoekT y Eclipse. Bu moxere Bubparu General Project i nonaru peasnbhi aitiu nizuiie,
TOOTO 3apa3 HEMAE 3HAUEHHS Je came Oye pO3MIIIEHO MPOEKT.

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

Ilicns mworo y Project Explorer 3’aBuThCst 1epeBO BUXITHUX KOMIB 1 BH MOYKETe MOYMHATH MPAIIOBATH 3
KOJIOM. Y BaIllOMy PO3MOPSIKEHH] TiACBITKA CHHTaKCUCYy Ta iHmii inctpymentu IDE.

14.2.4 Hactpoika 3HeBag>kyBa4a

ITo6 3HeBaszkyBau 3anpamiosas Biakpuiire Debug perspective B Eclipse (Window — Open Perspective
— Other — Debug).

Tlorim 3amycTuTth 3HeBaKyBabHUi cepeep PyDev, subpasmiu 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)
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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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B R O L [ Lo T RS Ry LTI RV TV STy RN

a8

89 def printProfile(self):

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

93 printer.setOrientation( QPrinter.Llandscape )

94

95 printPreviewDlg = QPrintPreviewDialog( )

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

98 printPreviewDlg. exec_()

99

100 @pyqtsSlot( QPrinter )

101 def printRequested( self, printer }):

102 self webView.print_{ printer )

1A

Puc. 14.2: Touka 3ynuaKH

Jly»Ke KOPHCHMM IHCTPYMEHTOM, KWl 3apa3 MOYKHA BUKOPHCTOBYBATH, € 3HEBA/2KyBaJbHA KOHCOJIb.
Ilepmn Hizk BUKOpPUCTOBYBATH 11 EpPEKOHANTECH, 1110 BUKOHAHHS 3apa3 3yIUHUIOCH ¥ TOUI 3yIUHKH.

Bigkpuiire koucons ( Window — Show view). Bu nobaduTe KOHCOJIb 3HEBAIZKYBAJILHOIO CEPBEPA, JI€ HiUO-
ro rikaBoro HeMae. AJie micasa HarnckanHs Ha KHONKY [Open Console] BoHa mepeTBOpIOETHCS HAa 3HATHO
uikasimy Koucosb 3ueBajkenus PyDev. Haruchirs Ha crpinky mopyd 3 kaonkowo [Open Console] ta
Bubepirs PyDev Console. 3’siBUTbCs BIKHO 3 TUTAHHSM, sIKy KOHCOJIb B XO4YeTe aKTUByBaTu. Bubepithb
PyDev Debug Console. Ao 1eit myHKT HEJOCTYITHHUNA Ta BAC HPOCATH 3AIlyCTUTH 3HEBA/RKYBAa4Y Ta BKa-
3aTu TpaBUIbHUI (peiiM, TTePeKOHANTECH, 0 B 3HAXOAUTECH y PEXKUMI 3HEBAKEHHS TA BUKOHAHHS
3YMUHUIOCH ¥ Ka3aHiil TOYIl 3yTUHKH.

28 det changeVerticalExaggerationiself, val): (L]

(=] [T>) &l [ B

El Console % | %% Debug % Breakpoints 4’ Search &g Progress Fi PyUnit x gE & & |2 B -3 v|= O

Debug Server
Debug Server at port: 5678

Puc. 14.3: 3neBaxyBanbaa KoHcoab PyDev

Tenep y Bac € iHTepaKTUBHA KOHCOJIb, Y fKiff MOXKHA BHKOHYBATHU Oy/b-siKi KOMAH/HM y TIOTOYHOMY KOH-
rekcri. Bu Moxkere maHimy/roBaTu 3MiHHUMU, BUKJIMKaTh pizui meronu API i rake inme.

Tpoxu apatye Te, IO MCad KOKHOI BUKOHAHOT KOMAHIM KOHCOJTb TTEPEKJTIOIAETHCS JI0 3HEBAIKYBATbHO-
ro cepeepa. 11100 3minuTH 1110 TOBEAIHKY HATUCHITH KHONKY Pin Console Ko 3HAXOOUTHUCH HA, CTOPIHIT
3HEBA,IKYBAJIBLHOTO cepBepa. Bamr Bubip moBuHeH 30eperTucs NpuHANMHI JJTsT TOTOYIHOL cecil 3HeBaKe-
HHS.

14.2.5 NMigkno4erus cainis APl go Eclipse
Hyxe 3pyuno, konu Eclipse 3nae APT QGIS. Ile 3HauHO 3MEHIINyE KUILKICTH APYKAPCHKUX MOMUJIOK, &
KpiM TOrO, JI03BOJIsIE BUKOPUCTOBYBATH aBTO3aBEPIIEHHS KoMy BUKJINKIB API.

Hns uporo Eclipse weobxinno mpoanamnizyBatu daiimm 6i6miorek QGIS Ta Bursrtu 3 HEUX HEOOXiTHY
indopmariiio. Bam Tpeba Tinbku Bkazaru Eclipse me came mrykarum i 6i61ioTexm.

Bubepits Window — Preferences — PyDev — Interpreter — Python.

V Bepxuiil uacTuHi BikHa 3HAXOAATHCA HaJIAITOBaHI inTeprperaropu Python (y mamoMmy Bunaaky Tijnbku
Python 2.7 qyis QGIS), a B uukuiit vacTuni — gekiibka BKAaI0K. Hac mikasiuars sriaaaku Libraries ta
Forced Builtins.

Cuouarky uepeiinirs na sraauky Libraries. Harucuirs [New Folder| ra Bkaxirs karasor Python
Bammoi Bcranossenol QGIS. fkino Bu He 3HAETE JIE 1€il KATAIOr 3HAXOAUTHC (1€ He KaTasior miarinis!),
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“ 2 Python Interpreters -
P General Python interpreters (e.g.: python.exe)
b Aptana Studio Name Location New...
boacr % fbinfpython2.7 fusr/bin/python2.7
P Help Auto Con
P Install/Update @
b Java
b Library Hover —UP
~ PyDev Down
Builders
b Debug =i Libraries | Forced Builtins l Predefined I PEEnvironment # String Substitution Variables
P Django Templates Editor System PYTHONPATH
b Editor & fusr/lib64/python2.7 lib-tk = @
Interactive Console & fusr/lib64/python2.7/lib-old
Interpreter - Iron Python & fusr/lib64/python2.7lib-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 L3
PyLint & fusr/lib/python27/site-packages
PyUnit & fusr/lib/python27/site-packages/setuptools-0.6c11-py2.7 egg-info
Scripting PyDev & fusr/lib64/python2.7/site-packages/PyQt4
Task Tags & fhome/kk/dev/cpp/qgis/qtcreator-buildfoutput/python
P Remote Systems & fhome/kk/.qgis/python/plugins =
P Run/Debug
b Tesm [Restore DefauLtsl [ Apply
¢ >

@ [ Cancel H oK ]

Puc. 14.4: 3neBazxyBasibaa KoHcoab PyDev
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Bigkpuitre QGIS, akrusyiire koncoss Python ta Bukonaiire komanay qgis. Pesysbrarom niel komanu
Oyme crucok TiariniB Ta ix karamoru. Bigkwnbre /qgis/__init__.pyc 3 IBOro MUISAXY Ta OTPUMAETE
IIYKAHWHA KaTaJIor.

You should also add your plugins folder here (on Linux it is “/.qgis/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] m06 3akinuury.

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

Tumuit BapiaaT Hacrpoiiku Eclipse g poboru 3 miarinamu QGIS omucano TyT.

14.3 3HeBapxeHHs 3 PDB

ko Bu He Kopucryerech Takumu IDE gk Eclipse, Bu MmoxkeTe 3HeBaKyBaTn 3a momomoroio PDB. s
1[bOO:

JofaiiTe HACTYTHUM KO, ¥ MicIle, sike HeOOXiTHO 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 psiaKa

On Linux do:

$ ./Qgis

On Mac OS X do:

$ /Applications/Qgis.app/Contents/MacOS/Qgis

K TinmbKM mporpama aifize 10 BaIlol TOYKK 3yHIHHKHA, KOHCOJb CTaHe MOCTYITHOMIO i BH 3MOXKEeTe BUKOHY-
BaTu Oy/b-sKi KOMaHu!

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
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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

SIKIMO micg CTBOpEHHs MJIariHa BH BHPIMIATE, IO BiH MOXKe 3HAMOOMTHCS ¥ iHIMTNM KOPHCTYyBadaM, HE
Giiitecs onybaikyBaru fioro B Ogiuitinuts penozumopit naasinie. Ha niit cropinmi Bu Takoxk 3Haiizere
iHCTPyYKIIil 3 MiZIrOTOBKY MAKETY, C/IiIyBaHHIM AKUM I030aBUTH BAC Bij poO/IeM 3 BCTAHOBJICHHSIM ILTari-
Ha uepe3 Menemxkep miarinis. JAKImo x BaM HEOOXiTHO CTBOPUTH CBiil BJIACHUN PENO3UTOPiil — CTBOPITH
npoctuii aitn XML, sxwuit onucye Bci miariam ta ix meramani. [Ipukiaam Takoro daiisy 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

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

¢ 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.
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17.3 OdpiniiHnii peno3nTopiii NnariHise

Odiitinuti peno3uTopiii IIariniB 3HAXOIATHCA 3a aapecoro http://plugins.qgis.org/.

106 noBHoOMiHHO KOpHCcTyBaTuCs odiniitaum pernozuropieM, reobxigno orpumarun OSGeo ID wa noprasni

0OSGeo.

Ilicns 3aBaHTaXKeHHS TTATIHA HA, CEPBED, BiH Oy/e TepeBipeHwil Ta CXBAJIEHNN aIMIHICTPAILE0 1 BU OTPH-
MAa€Te MOBIJOMJICHHS.

TODO: Insert a link to the governance document

17.3.1 lpaBa

Odiniitanit permo3uTopiit TMIAriHiB MpaIioe 3a TAKUMHA TTPABUIAMM:
® KOXKHWI 3apPeECTPOBAHUN KOPUCTYBAd MOKe J0JaBaTH IJIAriHU
e adMiHiCMpPamopu MOXKYTb CXBAJIOBATH Ta BiAKIMKATH BCi Bepcil miaridis

e BcCi Bepcil mwiariniB KOpUCTyBadiB, siki MalOTh J03BLI plugins.can_ approve, CXBAIIOIOTHCI aBTOMa-
TUYHO THC/IS 3aBaHTAYKEHHS Ha CEpPBEp

® KODHCTYBadi, 10 MAIOTh 03B plugins.can_approve i 3HAXOIATHCS y CINCKY 6AGCHUKIG TIIAriHA,
MOXKYTb CXBAJIIOBATH BEPCIi IbOT0 ILIAriHA, 3aBAHTAYXKEHI IHITUMH KOPUCTYBAYaMU

e Iarid MoxKe OyTH BUAAJIEHUI 3 PEIO3UTOPIIO JIMILE GOMIHICMPAUIEN Ta BAGCHUKOM ILIALIHA

® SKIIO KOPUCTYBad 6€3 T03BOY plugins.can_ approve 3aBaHTayKye HOBY BepCiio muiarina, To 15 Bepcis
ue Oy/ie CXBaJjIeHa, HABITH SKINO TIAriH OyB CXBAJIEHUN paHiIe

17.3.2 [Josip4e ynpaBsieHHSA
AnuiicTpaniss Moxe 008ipamu  OKPEeMHM aBToOpaM ILIAriHiB IIJISXOM HaJaHHS J103BOILY plugi-
ns.can_ approve.

TTamens agMiricTpyBaHHS TO3BOJISIE BUAATH HEOOXITHI TO3BOJIM SIK aBTOPY TaK i BCIM 64aCHUKAGM TIIATiHA.

17.3.3 lMepeBipka

Ilin gac 3aBanTaXKeHHS TLIArIHIB Ha cepBep iX MeTaJaHi aBTOMATHIHO iMIIOPTYIOTHCSA Ta MePeBipAThCS.

Ocb COMCOK OCHOBHHX IPABUJI IEPEBIPKH, PO AKi HEOOXiaHO 3Hatu mepen nybsikarieo miarina B odi-
MIHHOMY DEero3uUTOpii:

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

2. 000B’s13k0BO TIOBHHEH OyTH (paitn metadata.txt
3. Bci 0boB’s13KOBI MeTasani, omncani B metadata table, noBuHHi OyTH 3aMOBHEHUMHI

4. 3HavYEHHS TOJIS Version MeTaJaHuX MOBUHHO OyTH YHIKaJIbHUM

17.3.4 CrpykTypa nnariHa

ITo6 npoiitu nepesipky, crucHenuii (.zip) maker miariHa IHOBHHEH MarTu Ie€BHY CTPyKTypy. Ockinbku
IJIATiHU PO3IIAKOBYIOTHCS Y JOMAIIHBOMY KATaJI031 KOPUCTYBada, /10 JUPEKTOPil 1J1ariHiB, BOHU IOBUHHI
3HAXOMNTHCS KOXKHUN y cBoeMy KaTasodi Bcepenmnui daitny .zip. O60B’sa3koBuME daiimamMu € snime
metadata.txt Ta __init__.py. Asne He 3aBaguTh TakoX Marw README Ta ikomky. Huikde mokasano
CTPYKTYpYy HaKeTa Ijarina
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plugin.zip
pluginfolder/
|-- i18n
| |-- translation_file_de.ts
|-- img
| |-- icon.png
I ‘-- 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

17.3. OdiuyjiiiHnia peno3uTopiii nnariyis
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Po3zgin 18

®dparmeHTn Koay

Tyt 3i6pano ¢pparmMenTrn KOy, ki OyIyTh KOPUCHI i 9Yac po3poOKHU ILIariHis.

18.1 Yk Buknukatn metopn 3a KOMOIHALIEID KaBiLl

Homaiire 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 10 unload()

self.iface.unregisterMainWindowAction(self.keyAction)

Mertog, 1110 BUKIUKAETHCS IIiCsT HATUCKAHHS F7

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

18.2 Yk kepyBaTn BUAUMICTIO WapiB

Touunaroun 3 QGIS 2.4 nocrynue noee API sike 103BOJIsIE OTPUMATH JOCTYI 0 €JIEMEHTIB JIEMEH IN.

Hwmxde nHaBegeHo mpukIal MEePEeMUKAHHS BUAMMOCTI MOTOYHOTO IIAPY

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)

18.3 9k oTpumaTtu goctyn 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()
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b = QVariant(value)
if (nF > 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")

Meton npuiiMae onuH napaMerp (HOBe 3HaYeHHs aTpnubyTa) Ta BUKINKAETHCS Tak

self.changeValue(50)
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Po3zgin 19

Bibnioteka aHaniszy mepex

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

e JI03BOJISIE CTBOPIOBATH MaTeMaTuIHuil rpad 3 reorpadivanx ganux (MiHIHHAX BEKTOPHUX TTAPIB)
e peasisye 6azoBi Meroau Teopii rpadis (Ha cboroami Juiie ajropurm Jeifikcrpn)

Bi6nioreka anamizy Mepex 3’dBUIACH K PE3YILTAT €KCIOPTY OocHOBHUX (yHKIil miarina RoadGraph i
Temep BA MOXKETe BUKOPHUCTOBYBATH HOr0 MOXKJIMBOCTI y CBOIX MOAy/IaX abo 3 Komcomi Python.

19.1 3aranbHa iHdopmauis

Tumosuii aIrOpuT™M BUKOPUCTAHHS OIOTIOTEKM CKJIQTAETHCA 3 HACTYIMHUX KPOKIB:
1. crBopuTu rpad 3 HPOCTOPOBUX NaHUX (3a3BUYail JIHIHUX BEKTOPHUX MIApIB)
2. mpoanaJsidyBaru rpad

3. BUKODHCTATHU Pe3yJbTATH aHai3y (HATPUKIaJI. Bi3yamisyBaTu iX)

19.2 lMobypoBa rpady

Ilepmr 3a Bce HeoOXimHO miAroTyBaTw BXimHi maHi, TOOTO KOHBEPTYBATH BEKTOpHHUi mmap y rpad. Bci
MTOAJIBIII OIepartii OyIyTh BUKOHYBATHCI 3 UM TpadoM, a He 3 IMapOM.

B akocti mxkepena JaHuX MOXKe BHCTYHATH OyIb-AKHI BeKTOpHUU map. Bysnu miHiit cranyTsh By3namu
rpady, a cerMeHTH JiHiNE — pedpaMu. JKIMO AEKiTbKa BEPIIMH MAITh OJHAKOBI KOOPJAWHATH, TO BOHHU
OymyThb BimmoBimaru oxwiii Beprmai rpady. TobTo ABi miHil, 110 MaOTh COUIBHUN By30J1, OyAyTh 3B’ a3aHi
MizK CcODOTO.

Kpim Toro, mix gac crBopenns rpady MOXKHA «IIPHUB’s3aTH» 0 BEKTOPHOTO IIapy OyIb-Ky KiJbKiCTb
JOJATKOBUX TOYOK. JlJ1st KO?KHOI TaKOl J0/IATKOBOI TOYKHU Oy/e 3HAUIEHO BiAHOBiaHICTD — HaWOMMAKIHit
By30J1 uu pebpo rpady. B ocrananoMy BuUNaAKy pebpo Oyme po30uUTo Ha ABi 9acTUHU, 1 3’IBUTHCA HOBUIL
BY30J1.

B saxocri xapakTepucTuK pedep MOKYTh BUKOPHCTOBYBATHCS aTPUOYTH BEKTOPHOIO IIapy abo MOBKUHA
pebpa.

KomBepTop 3 BeKTOpHOTO mapy y rpad peai3oBaHO 3 BUKOPUCTAHHSM MIabIOHy MpOrpaMyBaHHS Oy/Ti-
BesbHUK. A 33 mOOYmOBY rpady BiAMOBigaE Tak 3BaHUil «IUpeKTOp». Ha choromui moCTymHuit guiie oquH
mupektrop QgsLineVectorLayerDirector. lupekTop 3a/a€e OCHOBHI HAJIAMITYBAHHS, SKi OyIyTh BUKODPH-
CTOBYBATHCs TiJ 9ac KOHBEpTaril 1mapy B rpad, Ta 3a HomoMorown OymiBeabHuKa Oymye rpad. Ak iy
BUIAJIKY 3 JIMPEKTOPOM, HA CbOrOHI gocrynuuil umie ogun OyaiBenbuuk QgsGraphBuilder, skwuit rene-
pye o6’ektn QgsGraph. Bu moxkere peasizyBaTu CBOIX BIACHWX OYIiBEIBHUKIB, IKi OyIyTh M€HEPYBATH
rpadu, cymicui 3 Takumu Gibmiorekamu sk BGL ta NetworkX.
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st o09YncieHHs XapaKTepUCTUK pebep BUKOPUCTOBYETHCA MabJIOH MpoeKTyBaHHs crpareris. Ha cboro-
nHi mocrymHa jmiie crpareria QgsDistanceArcProperter, ska BpaxoBye JIOBXKUHY MapuipyTy. 3a HeoOXi-
JTHOCTI BM MOYKETe PeaJIi3yBarTy BJIACHY CTPATETiIO, gKa Oy/1e BUKOPUCTOBYBATH BCE HEOOXiTHI TapaMeTpHu.
Hampuxknaz, muaria RoadGraph BukopucroBye crpareriio, Mo 0OYHCTIOE 9a¢ TOJOPOXKI HA OCHOBL TOB-
KUHA pedep Ta MIBUIKOCTI 3 arpubyTiB Imapy.

Posrisaemo mporec cTBopentst rpady JOKIAIHIIIE.
Cnovarky HEOOXiZHO IMITOPTYBATH MOYJH aHATI3Y Meperk

from qgis.networkanalysis import *

Ta noigomuru gupekropy npo wei. OuH JUPEKTOpP MOXKe BUKOPUCTOBYBATHU JIEKIIbKA CTpaTerii

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

use field with indez 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
"no". By default roads are treated as two-way.
This scheme can be used with UpenStreetMap data

director = QgsLineVectorLayerDirector(vlLayer, 5, ’yes’, ’1’, ’no’, 3)

bidirectional roads have

®H OB R R W

YV KOHCTPYKTOD IWPEKTOPA MEPEIAECTHCS BEKTOPHUI IMIap, Ha OCHOBI SKOT0 Oy/1€ CTBOPEHO rpad, a TAKOK
indopmalisa npo xapakrep pyxy Ha KOKHOMY CermMeHTi 1oporu (J03BoJieH] HAIPSAMKE PYXY, OZHOCTOPOH-
Hiii YU JBOCTOPOHHII pyX).

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

Posrisgremo ni mapamerpu:
e vl — BEeKTOpHUIl Map, Ha OCHOBI SIKOTO CTBOPIOETHCST Tpad

e directionFieldld — imgekc mojs Tabmuili aTpuOyTiB, y AKOMY 3HAXOAWTHCH iH(OpMAIiA PO
HaIpPAMKH pyxy. Ko BKa3aHo -1, 1 iHOpMAaIlis He BUKOPUCTOBYETHCS

e directDirectionValue — 3HaueHHs 1OJIsd, AK€ BIALOBLJAE LPAMOMY HAUpPAMKY Pyxy (pyx Bin
NepINol BEPUTUHA 0 OCTAHHBOI )

e directDirectionValue — 3HAuUEHHs 1OJIsd, K€ BIANOBiJa€ NpAMOMY HANPIMKY DPyXy (pyxX Bif
HepINol BEPUIMHU 10 OCTAHHBOI)

e bothDirectionValue —3Ha4yeHHs 1I0Jisd, SKE BLANOBIIAE JBOCTOPOHHBOMY DYXy (TOOTO HOMYyCKAE-
ThC4 $IK PYX BiJl 11€pIIOl BEPLIMHU JI0 OCTAHHBOI, TaK 1 PyX B 3BOPOTHbOMY HAIPAMi, BiJl OCTAHHBOL
BEPIIUHY 0 TEePIIION )

e defaultDirection — HampsaM pyXxy 3a 3aMOBYaHHAM. Ll BelnumHAa BUKOPUCTOBYETHCS IS TUX
JIJITHOK JOPIr, 11 AKuX 3HadeHHs Moy directionFieldId He 3a7ame ab0 He CHIBIAIAE 3 XKOTHUAM
3 BUIICHABE/ICHUX.

Jlati HeoOXiIHO CTBOPUTH CTPATEril0 OOYMCIIEHHST XapAKTEPUCTUK pedbep rpady

properter = QgsDistanceArcProperter()

Ta noBigomutu gupekTopy npo Hei. OuH JUPEKTOP MOXKe BUKOPUCTOBYBATH JIEKITbKA CTpaTerii

director.addProperter (properter)

Haperri cTBopioemo OyniBennbunka, skuit 6yme Oymaysarn rpad. KoncrpykTop QgsGraphBuilder mpu-
#iMag HACTYMHI MapaMeTpH:
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e crs — cucreMa KOOpIA:UHAT, o Oyne BukopucropyBarucda. O00B a43K0BHI napamerp.
)

e otfEnabled — BKa3y€ Ha HEOOXiTHICTH BUKOPUCTAHHS MEPEIMPOEKTYBAHHS <«HA JIBOTY». 32 3aMOB-
yauHaM True (BUKOPUCTOBYBATHU MEPEIPOEKTYBAHHS ).

e topologyTolerance — TOMOJOTiYHMIN JOMyCK. 3a 3aMOBIaHHAM 0.
e ellipsoidID — enincoin, skuit Oyae BUKopmcToByBaTHcs. 3a 3amouanasM WGS 84.

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

Takoxx MoxkHA 337aTH OAHY a00 JIEKiJIbKa TOYOK, AKi OyayTh BUKOPUCTOBYBATHUCH Iij dac aHnasidy. Ha-
MPUKJTIA]

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

Temnep Oyayemo rpad Ta «mapuB’ga3ye€MO» A0 HbOI'O TOYKH
tiedPoints = director.makeGraph(builder, [startPoint, endPoint])
To6Gynosa rpady Moxe 3aiinaru neskuil 9ac (3a1€KuThb BiJ KiIbKOCTI 06’€KTiB y mapi Ta po3Mipis Biacue

mapy). JIo tiedPoints 3amucyrorbcs KoOpAuHATH «IpUB’si3anux» To4ok. Kosu onepaiis 3aBeprmrhes
MH OTPUMAEMO rpad TPUAATHUI /11 TOJAJIBIIONO AHAII3Y

graph = builder.graph()

Ternep MOKHA OTPUMATH 1HIEKCH HAITUX TOYOK

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

19.3 Auani3s rpadyy

B ocHoBi anastizy Mepex JIeKUTh 337344 3B’ s13HOCTI rpady Ta 3a1a49a MOITyKy HAWKOPOTIIIOTO MAaPIIPYTY.
s Bupimennas mux 33349 y 0i6sioreri aHami3y Mepex peasi3oBano ajroputv leitkcrpu.

Asropur™m eficKTpy 3HAXOAWTH HARKOPOTIIMIA MapiipyT Bia oauiel BepmuHu rpady 10 BCiX IHIIEX a
TAKOXK 3HAYEHHS IIapaMmerpy, o ontuMmizyerbcd. Haodno pesynbrar MOKHA IPEACTABUTHU K JI€DEBO
HAKOPOTIINX MAPLIPYTIB.

JepeBo HAMKOPOTIIMX MapHIPyTiB — Iie OpieHTOBaHuii 3Baxkenuii rpad (a6o GLAbII TOYHO — JIEpeBo) 3
HACTYITHUMU BJIACTHBOCTSIMU:

® TLTHbKM O/HA BEPIINHA HE MA€E BXiTHUX pebep — KOPiHb Jepena
® BCi iHIII BepIIMHU MAIOTh JIMIIE OJHE BXiaHe pedpo

e SKINO JI0 BepIuHU B MOXKHA, JicTaTucs 3 Bepiiwau A, 10O misx, akuil X 3’€aHye, €quHuil 1 BiH XKe
HaWKOpOTIIHii (ONTHMAaIbHII) Ha BUXiIHOMY Tpadi

JlepeBo HAKOPOTINXX MLIAXIB MO2KHA OTPUMATH 32 J10IOMOroo mMetosiB shortestTree () ta dijkstra()
kiacy QgsGraphAnalyzer. Pekomenyernest BukopucroByBaru mero/ dijkstra(), ockinbku BiH mparoe
mBHAIIE T8 e(PEKTUBHINIE BUKOPUCTOBYE TAM STh.

Mertox shortestTree () Moxke OyTr KOpUCHUI, KOJIM HEOOX1THO O0ifiTH T€PEBO HANKOPOTINNX MAPIIPYTIiB.
Bin crBOproe HoBHii 06’ekT (3aBxKau QgsGraph) Ta npuiiMae TpPU NapaMeTpu:

e source — BuXigHuit rpad
e startVertexIdx — imgekc Touku Ha rpadi (KOpiHb mepesa)

e criterionNum — nOpsaAKOBUIlI HOMED XapakTepucTuku pebpa (Bimik nounHaerbes 3 0).
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tree = QgsGraphAnalyzer.shortestTree(graph, startId, 0)

Meron dijkstra() mae Taki )k mapamMeTpu, ajie IIOBEPTAE IBA MACUBH. ¥ MEPIIOMY MACUBi i-Tuii eemMenT
MicTuTh iHAEKC pebpa, 10 BXOAUTD B 1-Ty BEPIIWHY, B IPOTUIECKHOMY BUIAAKYy — -1. Y Ipyromy mMacusi
i-THit eJIeMEeHT MICTHUTH BiZCTaHb Big i-T BepIIMHU, SKIIO IO BEPITMHW MOXKHA JICTATUCA 3 KOpPEHs, abo
MaKCHMAJIbHO BeJIMKE 3HA4YeHHs, sske Moxke BMmicturucs y tun C++ double, skimo Bepmmna HemoCsaKHA.

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

Ocb myzke mpocTuii crocib Bigobpa3uTu JepeBo HAWKOPOTINUX MAaPIIPYTiB 3 BUKOPUCTAHHAM Tpady, OTpH-
MaHOIo B pe3ysubrari poboru merona shortestTree() (ue 3abyipre 3aMiHUTH KOODJAMHATH [1OYATKOBOL
TOYKM HA CBOI, 8 TAKOXK BUOEPITH IIap JOpir y Jiereni). YBara: BUKOPUCTOBYITE L€l KO TLIbKH K
MPUKJIAJ, i JIUITe 118 HEBEJIUKUX IaPiB, TaK sK BiH reHEpye BeJMKY KiabkicTh 00’e¢kTiB QgsRubberBand

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, *’, ’’, 72, 3)
properter = QgsDistanceArcProperter()

director.addProperter (properter)

crs = qgis.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 = (gsGraphAnalyzer.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=1i+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 = ggis.utils.iface.mapCanvas () .currentLayer ()

director = QgsLineVectorLayerDirector(vl, -1, *’, ’’, 72, 3)
properter = QgsDistanceArcProperter()

director.addProperter (properter)

crs = qgis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs()
builder = QgsGraphBuilder(crs)

pStart = QgsPoint(-1.37144, 0.543836)
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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(edgeld).outVertex()).point())

19.3.1 lowyk HaKOPOTLUOro MapLpPyTy

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 MapripyTy 3aBepiieno. Mu oTpuman iHBepTOBaHUil CIIUCOK BepIuH (TOOTO BEPITUHU
HIyTh y 3BOPOTHHOMY TIOPSAJKY, BiJl KIHIIEBOI TOYKM JI0 TIOYATKOBOIL), AKi OyAyTh BiABigamHi mix ac pyxy

1O IIBOMY MapIUIPYTY.

Ocb npukIIa HONyKy HafkopoTmioro Mapipyry i kKoucosi Python QGIS (ne 3abyubre 3aminuTu

KOOD/MHATH 1I04aTKOBOI Ta KIHIEBOI TOYOK Ha CBOI 3HAYEHHs. Ta BUOEPITH 1IApP JOPIr y JereHi) 3 BUKO-

pucranasM Merony shortestTree()

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, ’’, ?’, 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]l)
graph = builder.graph()

tStart = tiedPoints[0]

19.3. Awuani3 rpady

83



PyQGIS developer cookbook, Peni3 2.8

tStop = tiedPoints[1]

idStart = graph.findVertex(tStart)
tree = QgsGraphAnalyzer.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) == 0:
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 qggis.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 = qgis.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]l)
graph = builder.graph()

tStart = tiedPoints[0]
tStop = tiedPoints[1]

idStart = graph.findVertex(tStart)
idStop = graph.findVertex(tStop)

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

if treel[idStop]l == -1:
print "Path not found"

else:
p=10
curPos = idStop
while curPos != idStart:
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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)

19.3.2 TlMowyk obnacteit AOCTYNHOCTI

Hazsemo obsacrio gocrynHocri Bepuman rpady A Taky DiAMHOXKKHY BepLIuH rpady, A0 AKHX MOXKHA
JicTaTucs 3 BEPITMHU A Ta BaApTICTh OMTUMAJILHOTO NMIIAXY Big A 10 eleMeHTiB 1€l MHOXUHU He Oyze
TIEPEBUIILyBATH TIEBHOI HaTlepes, 33/1aHO0I BEJINYNHU.

Binbin HAOYHO TIe BU3HAYEHHS MOXKHA MOSCHUTH HACTYITHUM IIPHUKIAIOM. € MOXKeXKHe Jermo. Y sKy da-
CTMHM MiCTa 3MOXKE IIOIACTH IOXKEeXKHEe aBTO 3a 5 xBuiuH, 10 xBuiuH, 15 xBummna? Bignosiggo za i
MMUTAHHSA 1 Oye 00JaCTh JTOCAZKHOCTI MOXKEKHOTO JEI0.

Tlommyk  obsracTeit  JOCSXKHOCTI JIEPKO OpraHi3yBaTu 3a J0omoMoro weromy dijksta() wmacy
QgsGraphAnalyzer. /JlocTaTHBO MOPIBHATH €JI€MEHTH MACHUBY BapTOCTi 3 HEOOXITHOKO BEJNIUHOI. fKINO
cost[i] wmemnrne 3amamol BemmauHN ab0 AOPiBHIOE T, TO i-Ta BepiuHA Ipady BXOIUTH Y MHOKHHY T0-
CTYIIHOCTi, B IPOTHJIEZ2KHOMY BHIIQ/JIKy — HE BXOUTh.

He nacrinbku ogeBmaHuM € momyk Mmexk obsracti gocrymHocti. Hukuas Meka JoCTYyMHOCTI — MHOKHUHA,
BEPIITUH, JI0 IKUX Ie MOXKHA JTICTATUCA, & BEPXHS MeKa — MHOXKWHA HeJocsKHUX BeprnwH. Hacmpasmi
BCe JIy2Ke MPOCTO: MEXKa JOCTYITHOCTI MPOXOAUTH MO TaKuM pedpam rpady, Ajisd SKUX BXiTHA BEPIINHA,
I1e JIOCTYIIHA, & BUXiAHA — Hi.

Ocb mpukJa

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

from qgis.core import *
from ggis.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(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))
rb.addPoint (QgsPoint (pStart.x() - delta, pStart.y() + delta))

tiedPoints = director.makeGraph(builder, [pStart])
graph = builder.graph()
tStart = tiedPoints[0]

idStart = graph.findVertex(tStart)
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(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=1+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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wapu PostGIS
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