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Chapter 1

HRERERE

oboooooboobooboooboobobooooboobobooooooooOoobobooooooboooobn
gboocobOoboooobobooooobobooooobobooooboOobooooo

00000000 QGISO Python OO UOODDODOOOODODOOOODOOOODPythonOODODOOOOD
o0ooooDoobO0oboboooooboooooopyQGISOOOOoODOn SIPO PyQUOODOOO
ooooog SipO SwicOODOOOODOoODOOOOoOOoQQGISooooo QuooooooboooDn
ooQtd PythonOOOODOODO (PyQyyO SIPOOOOOOOOOOOO PyQtOODO PyQGISO OO O
obooobOooboooooboon

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:
* automatically run Python code when QGIS starts
« QGISOODO PythonODOODOOODOODOOODOOD
« PythonOOOOOOOODOOOOOO
« QGISAPIDOOOODOOOODODOOODOOO

QGISOOU0O0O0OO0O0O0OO0OO0OOOO0DnOO ‘000 QGIS API <http://doc.qgis.org/>_ 000000000
OO00OPython O QGISAPID C++ 0 APIODOOOODOO

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 environ-
ment 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://doc.qgis.org/
http://blog.qgis.org/
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: .ggis2/python) is searched for a file
named startup.py, if that file exists, it is executed by the embedded Python interpreter.

1.2 Python 00000

O000000o0o0ooooo@aGIso)ooooooo pythonOOOOODODOOODOOOODOOOOOOO
oooo0o0ooooD 00000 -Python00000 ODOOOO0O0ODODOOOOOOODOOOOOD
oooobooboooooboboboooooboog:

Python Console ]
% 1 Python 2.7.6 (default, Mar 22 2014, 23:03:41)
2 [GCC 4.8.2] on alex-portatil
@v 4+ =»> layer = qgis.utils.iface.activelayer()
5 »»» layer.id()
ﬂ —
7 =»> layer.featureCount()
Esr 8 14L

LY
9

o & u'agueda linhas agua2©141063093657531"

>>> |

Figure 1.1: QGIS Python 0 OO0 OO

0000000 bO00o0bOo0o0oOO0o0bO0ooO0oDo0oo0ooOoooDoooOooDoOoIboooooon
00000000 0OO0ODO0OO0ODOoOODOO0ODbOOoDDOOo0oDOO0O0DDbOO0ODOOoDOOoOoDoOOoDooOOoDoDOOon
O00QGISOOODDDODDDODDODO QgisInterfacedO0OO00OO0OOOOO ggis.utils.ifacel
0000000000000 00000000000000000000000DO00D000 QGISOO
doo0doodooooooooooooooooog

oobOooboobooobooooooboooooooooobooooooboooooobo @oooooo
obooobOooooooboooooboon):

from ggis.core import =«
import ggis.utils

goooobooobooobooboobooboooboboobooboboboboob@uoobo bg —
gooooobooobo.obobooo)

1.3 Python O OO OO

QGISUINODINDOO0OODODO0DbODbL0ObObOODO C++O0D00Db0D00OD0QGISO Python OO O
obooooOobooOPythonOOOOOODOOO0OOCODOODOOOOODOOOOODOCHOOO0O0ODOODOO
gboooboooobo@ooboooobooobooboooooboooooboo)bobooooobo
gooooooo

Uoooooboooboobooobooooboog python0ODO0O0OOO0OOOO0OOOOOOOOOODOODO
oboooboocobOPpythonOOO0O0O0O0O0O0OOO0ODOOOOCODOOODOOOOOOOOOOOOOOODOAO
OO000O Python Plugin Repositories U D 0D OO O0OOO0OOOOOO

2 Chapter1. 000D


http://www.qgis.org/wiki/Python_Plugin_Repositories
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Python OO0 DOOO00DOOOO0ODOOOOO0DO0ODD pluginsDODOOODOODO

1.4 Python OO OO ODOOO

GgIsooooooboooooooooboooooboooooooooooooDboooboOoOoooooooD
U0000D0o0ooOoO0ogpyQGISODOODOOODOO —ggis.core0 00000 import DO O DO O
gboobooobodgbodgbooboad

oobooooooocISoboo0 —ooooooobooobooooOoobooOo pbFO0OOOOOCODOO
booobb -oboboooooboobooooboooboobooooboobOobobodn ggis.gui
Oo0oooOoooo GuIDO0OoooooDooooO0ooO0oDO000O0000o0D0000 widget D
gobooboooobooooooboooboooooooooboobooobooobDoobooooboDooDOon

1.4.1 Using PyQGIS in custom application
O0:qgis.py00000000000000O00O00O0*000000000*—000000000
000000000000000000 pythond import 00000000000

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 ggis.core import =«

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

# load providers
QgsApplication.initQgis ()

OO0 QGISAPI—O00000000C0O0O00DOO00D0O00DOO0DOO00bOC0000000  GUIDOODO
U-000oboboobooobooooobaon -

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 ()

142 00000000000ODOOCOO
QGISOO0OO0O0OD0O python OO OOOOOOOODOOODOODOOOOODOOOOODOOOOODOODOO
ob0oo0O0bo0o0ob00 —000000 PythonOOOOOOOODO:

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

U000 pPYTHONPATHU OO DOOOOUODOOODOOODOOOOOOOOODOO0O ggispath 000000
oQGISUibouboooobobooooobooog:

e Linux 0 O : export PYTHONPATH=/qgispath/share/qgis/python
* Windows 0 O : set PYTHONPATH=c:\qgispath\python

OO0 PyQGISOOO0O0O00DODOOO0O000DDODOD0OO0000000DDO ggis_corel ‘““qgis_gui‘‘D
gooooooogD (pywhon OO ODOOOOODODOOODOODOODOOHOODODODOOODODO
gooSObooboooboboooooooobD0 mportd 00000000000 MOOOODOOODO
obooobOoooooobooooooon):

14. PythonO OO OOOODO 3
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>>> import ggis.core

ImportError: libggis_core.so.1.5.0: cannot open shared object file: No such file or directory

g0o00o0OOobOo0oQGIsoboobooooobdbooooobUoobo0obOOobOooooDbDOobooog:
e Linux O O : export LD_LIBRARY_PATH=/qgispath/lib
* Windows [0 O : set PATH=C:\qgispath; % PATH %

oobO0oobooOoobo0oooooooboobobooobooooooboboooopyQGISObOOOOnonOn
oboooOobooooboobooooobooboooooboboooog:

- QGISOOO00DOODOOOOODOUO0ODOOUOOODOODODOODOODOOODObDUOODDOOO
oobooobbooboQGIsuoooobooooooogbboooooooooobooooboooDo
ubobooobobogbobobobooboboooobooboboobooboboboobaba
obooooOobooobooboooboon

- J0000ODOOOO0OOODOQGISOOOOODLOOOOOO0bOO0OOObOOoO0oOO0O0DOOObOODn
uoboobobooboobooboooooboooboooooooboooooboobooboooboonn
goooboobooobooboboboooobooooooDboo

oo0o0O0o0Oo0boo0boob0O0b0o0000gn -WindowsD MacOSXUOODOODOODOOOOODODOO

OO00000000000LnuxO0D0 QGISOO0O0OO000O00DOO0ODOOO0O0O000OO00DOoO0OoD
obooooobooog

Chapter1. 0000



Chapter 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: Python 0 0000 OO O).

To load a project into the current QGIS aplication you need a QgsProject instance () object and call its
read () method passing to it a QF i 1e Info object that contains the path from where the project will be loaded:

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

# ggis and PyQt4 classes you will use in this script as shown below:
from ggis.core import QgsProject

from PyQt4.QtCore import QFileInfo

# 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_qggis_project.qggs’

# Load another project

project.read (QFileInfo ('’ /home/user/projects/my_other_qggis_project.qggs’))
print project.fileName

u’ /home/user/projects/my_other_ggis_project.qggs’

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 QF i leInfo 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_ggis_project.ggs’))

Both read () and write () funtions return a boolean value that you can use to check if the operation was
successful.
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oobOoobooooooboooooo.QGISsooooooooooooooooonbo.obooboooDn
gbooobOobooooobooooo,o0boobobooooboobooog.

31 000000

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!"

oobobooooobooooooooooboooooooooooooo.obboo0oooooooobooooa
gbooooo.coooboobobobobobooooboooooooooobooobo.Oboboboon
bobooboobooooobooooboboooognn.

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.

oboboooobobooooobobooboooboobooooobooboooboobooboboooboOoDbOobn
oo.

* 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")

* 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", "Jjohny", "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")




PyQGIS developer cookbook, 0 00 2.8

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

[}

uri = "/some/path/file.csv?delimiter=%s&¢xField=%s&yField=%s" % (";", "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")

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")

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.sglite’)

schema = '’
table = ’'Towns’
geom_column = ’Geometry’

uri.setDataSource (schema, table, geom_column)

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

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" )

WES connection:. the connection is defined with a URI and using the WE'S provider

uri = "http://localhost:8080/geoserver/wfs?srsname=EPSG:23030&typename=union&version=1.0.0&re
vliayer = QgsVectorLayer ("my_wfs_layer", "WES")

The uri can be created using the standard ur11ib library.

params = {
"service’: "WFS’,
"version’: 71.0.0',
"request’: ’GetFeature’,
"typename’: ‘union’,
"srsname’ : "EPSG:23030"
}

uri = "http://localhost:8080/geoserver/wfs?’ + urllib.unquote (urllib.urlencode (params))

32000000

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)

8 Chapter3. 0000000
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if not rlayer.isValid():
print "Layer failed to load!"

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

iface.addRasterLayer ("/path/to/raster/file.tif", "layer_name_you_like")

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

Raster layers can also be created from a WCS service.

layer_name = ’'modis’

uri = QgsDataSourceURI ()

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

rlayer = QgsRasterlayer (str(uri.encodedUri()), ’'my_wcs_layer’, "wcs’)

detailed URI settings can be found in provider documentation

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

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

print "Layer failed to load!"

33 00000000000

obobooooboooooobobooooobooboooobooboobooboOoboboooboOoDbOobn
bobOoooooob.OboboobobobooooobOoboooooooooobOobOooboooboon
ubobooboooobobooooo iboboooobooooboboooboo.cobobooooboobo
oooobooboooboobobobooooboooooobooo.

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?

33. 000O0oooooooo 9


https://github.com/qgis/QGIS/blob/master/src/providers/wcs/URI
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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 ()

<ggis._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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In- Constant: Comment

dex | 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 PalettedSingleBandPseudo- | “Palette” layer drawn using a pseudocolor algorithm
Color

7 MultiBandSingleBandGray | Layer containing 2 or more bands, but a single band drawn as a range

of gray colors

8 MultiBandSingle- Layer containing 2 or more bands, but a single band drawn using a
BandPseudoColor 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’

gooooobooooooooobooo@wuoo=0,000=0)00,00000000000000000
obooobooooo.oo,0oo0oboooobooooobobo0oobooooboo.0oboobbooooo
oobo0OoRrRGBOOOODOOOOODOOOODO,00DO0O0OO0DOO0OOODOOOODOODOODO
oooobooooooon.

ooboobooobooooooooooboooooooboooobooobooooOoooooobobo.onn
gboboobOoobooooobooooboooooob,0boobobo boooobooobooo.

TODO: *D000000,00 (NoDbata), 00 DODOOO0OOODOOOOO,0000O

421 0000000

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 now 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:

00 @d0O)y:00D0000O0DODOO0U0ODDOOODOOODODOOOUOODDOODOD.
(00D 0000U00OUOOUOOUODODDUDDODODDOOOLODODODODD.
« (00 OOOOOOO,00000O0OODODOOOOOOOOoOoOoOon.

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

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

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

12 Chapter4. 0000000000
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rlayer.setDrawingStyle (’ SingleBandGray’)

422 000000000

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)

43 00OO00O0OO

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, "setCachelImage"):
layer.setCacheImage (None)
layer.triggerRepaint ()

gbobogboo,opooboboboooooboboboboboobobobobobooooob.oon
obob0QGIS1400000000000D00O.

gooooooOoOoOoOOOOOOOOODOOOOOOOOOOOOOOOOOOOO.
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 (i face is an instance of QgisInterface)

iface.legendInterface () .refreshLayerSymbology (layer)

44 0000

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 ()

Ubb0d resultstbogboooboooboboobooboogboooboobobooboabooan
ooooooo

{1: 17, 2: 220}
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Jooooobobon

obooooOobooooboboooooboooooobooboooobobooooooo.

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 QgsVectorLayer instance
for field in layer.pendingFields():
print field.name(), field.typeName ()

52 00000000

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 vector layer)
layer = iface.activeLlayer ()

# Get the first feature from the layer

feature = layer.getFeatures () .next ()

# Add this features to the selected 1ist
layer.setSelectedFeatures ([feature.id()])

gboobooboobooboobooboogabn

layer.setSelectedFeatures ([])

15
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53 000000000000

ubboobobooboobooboobooboobooboobbooboooboobooboboan
Ub0ooboooobOoob0o0ooOobO0oobo0obo0oo0O0b000d 1ayer O QGSVectorLayer O 0O 0O O
ooooboooo

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" % len (x)

elif geom.type () == QGis.Polygon:
x = geom.asPolygon ()
numPts = 0

for ring in x:
numPts += len (ring)

o

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

531 0000000

gbooobobooooobooooboooo

print feature[’name’]

gbooooooboboooboooooobooooooooobOoboboboooooobOoboon
goooboooooogn:

print featurel[0]

532 000000000000000O

00000000000 00000 00000000 :func: selectedFeatures 1 000 O000O0O0O0OO

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)

16 Chapter5. 0000000000
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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.

533 00000000000000

0000000000000 000000DO00O0DO0O0000DOO0ODbOO0DbOO0ODOODOOO0DOODOODOOn
QgsFeatureRequest O OOOOMO getFeatures () DO0OOO0ODOO0OOOOOOOOO

request = QgsFeatureRequest ()

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

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

request = QgsFeatureRequest (exp)

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.setSubsetOfAttributes ([0,21])

# More user friendly version
request.setSubsetOfAttributes ([’ name’,’1d’ ], layer.pendingFields())
# Don’t return geometry objects

request.setFlags (QgsFeatureRequest .NoGeometry)

OO0O0O: 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.

54 000000OO0O0OO

Most vector data providers support editing of layer data. Sometimes they support just a subset of possible editing
actions. Use the capabilities () function to find out what set of functionality is supported

caps = layer.dataProvider () .capabilities()
By using any of the following methods for vector layer editing, the changes are directly committed to the underly-

ing 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.

O0O0¢: 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 is enabled, a simple canvas refresh might not be sufficient
# to trigger a redraw and you must clear the cached image for the layer
if iface.mapCanvas () .isCachingEnabled() :

layer.setCacheImage (None)
else:

iface.mapCanvas () .refresh()

54. OO000O0OOOODOO 17
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541 J00O0D0ODOOO

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])

542 00000000

uboabuodgboogbgobobboab ibobgboodgbodgod:

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

543 00000000

gbobooooboobobooooooboobooboobooooooooooooooboooobooooooonoo
Ul1goboboooooboboooboobooooboboooooboooon

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 })

oo0od: 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.)

544 O0000O0O0ODOOOOOO

obooobO@o)obooooboooooboooobooooobooobooboboooobooooooDo
gbooobOobooooboobooooboboooooono

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

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

gboogobooobobooboobobooboboobobobbobobobboboboobboboboobboobbon
gbooobooobooobooboobooa

layer.updateFields ()
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55 0000000000 boooboooon.

QGISUb0bU0bobobobobOobobOooobDOobobOobobDOoboooobooobobobo
oboooooooob @oboooobooo)bboooboooboobooooobooboOobooooooDn
uobd0 —0O0oboooooobooooboooobooboooooboobooboobOooboOoobo
tbobo—0O0oboboboboboboobooooboobooobooboooooobobobOobOobOobon
goooboooobbooboobo euIbboboooooboooobobooboooobbooboooboo
0/0000000000000000000O0 wndo/redo0 0000000 0ODO0OOOOOODOO0ODOO
obooooOobooooboobooooobooooobooboooobobooooooon

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

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

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

# set new geometry (QgsGeometry instance) for a feature
layer.changeGeometry (fid, geometry)

# update an attribute with given field index (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)

U000 undo/redo 0 0000000000000 O0OOCODO0OODO0O0O0wdoOO0O0O0D0O0O0DOOODOO
U0ooboO0@dbOudoredo000000O0O0OO0OODOOOOOOOODOOO0OOOOO0OOOODOO
OO000000O000DO0d0)uwmdo0O00DOOOODOOO

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

if problem_occurred:
layer.destroyEditCommand ()
return

# ... more editing ...
layer.endEditCommand ()

beginEndCommand () D0 0O0O0 “00000000000000000ODOOODO0OOOODOOODOO
U00000000000 endEditCommand() DO0O0000O0O0wdoOOOD0O0D0OOOOOOODOO
gbOoobOobeulOoo0ogbOuwdo/redo0 00000000 0ODOOOOODOODOOOOODOODOO
U0O00000 destroyEditCommand () UO0OO0O00O0O0O0O0O00O0O0DOO0OO0OO0OO0OOOOO
gboboobooooboobooobooboooooboooo

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.

56 0000000 0OOOO

gbooooobobobooboobobooooobooboooooboobooboobooboboboobooobobn
boboooobooboboooooboboooooooboobboooobobobooooobOoboon
Oo0oooooooooooo0oOooo oooooooooooooooooobooooooooooooD
gbooobooboobOooboooobooooooobooogoaGIsooooo cobooooobo
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ubobooboobobooooooboboooooobobobooooooboobooooboobOoDboDbo
gboogooobooboobooboobooboboobboobobobbobboboboobbobbon
ugbobgobobbobooboobooboobobbobooboobooboobooon

obobooooboooooobobooooobooboooooooboobooboobobobooboOoDbOobn
gboboobOoboooboobooboooooboobobooooobobooboobOobooooboOoboOoobo
goood

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. 0J00b00oo0oboobobo0 —oooobooooboobooooboon

index = QgsSpatiallIndex ()

. 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)

.0gb00obooooboboooboobooooboooobooboooobon

# 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 00 00000DOODO

QgsVectorFileWriter DOOOOO0OO0OO0OO0OO0OO0OO0OOO0O0DOOODOOODOOODOOO OGR
O00000000D00000D00000 (shapefiles, GeoJSON, KMLOOOUOOO)ODODOOOOOD
ooo

oboocooOobooooobobooooobooooooo:

* QgsVectorLayer OO O0O00O0OO

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

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

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

The third parameter specifies output text encoding. Only some drivers need this for correct operation -
shapefiles are one of those — however in case you are not using international characters you do not have
to care much about the encoding. The fourth parameter that we left as None may specify destination CRS
— if a valid instance of 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 features,
pass further driver-specific options for creation or tell the writer not to create attributes — look into the
documentation for full syntax.

oooobooog

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

20

Chapter5. 0000000000


http://www.gdal.org/ogr/ogr_formats.html

PyQGIS developer cookbook, 0 00 2.8

Arguments:

1. path to new file (will fail if exists already)

. encoding of the attributes

. field map

. geometry type - from WKBTYPE enum

. layer’s spatial reference (instance of
QgsCoordinateReferenceSystem) - optional

6. driver name for the output file

HH o H H I H H H HH
[S NGV N}

create an instance of vector file writer, which will create the vector file.

writer = QgsVectorFileWriter ("my_shapes.shp", "CP1250", fields, QGis.WKBPoint,

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

58 00 0000O0DOODO

uboboboboboboooooooonoobooooooboooooooonoobobooboan
booooobobooboooooobooooooboobooboobooobOobooooooboOoobooon

goooogo
OO00000000D intd doubleDOOOODOOODO

gobbooobbooobobooobooobiooobboobbbbOo0bib0 createSpatialIndex ()
gboobOobobooobOooooobobooooboboooboobobooobOoOobOon0n0ag iterate O
oobooobOoooboooboo(@boooboooboooooooooboooobooboboooOooobooOooDn

gooooo)d

U0DbO00b0Db0000 QgsVectorLayer UODOOO0OD0OO0O "memory" 0D OOO0O0OOO0ODOOO

gboooboooboooboon

O0o0o0o00o0o0oooooooob00o0ooooooooob0 URLOOOOOOoOoOooooooooao
J0o0ooO0ogO: "pPoint", "LineString", "Polygon", "MultiPoint", "MultiLineString",

"MultiPolygon".

None,

vRiIODOO0O00OO0OO00O0O0OO0bOO0o0bO0obO0obOobOoooboobooboboboooboboobOobn

good

crs=definition OO0 0000000000000 QgsCoordinateReferenceSystem.createFromString ()

oooobobooobobooooobooooboboog
index=yes 0 0000000000000 ODOODOOOOODODOO

field=name:type(length,precision) 0 0 0 0000000000000 0DODOOOO0OO00OOO0O0O00OOO
O (integer, double, sring)0 0 0 0000000000000 O00DOOCODOOODOOODOODOO

gooo
goooboobooboobobbobboobOo urRLOO:

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

gboogoboooboobooboboboobboobooboobooboobooobon:

58. 00 00O0O0OOOOO
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# create layer
vl = QgsVectorLayer ("Point", "temporary_points", "memory")
pr = vl.dataProvider ()

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

# add a feature

fet = QgsFeature()
fet.setGeometry (QgsGeometry. fromPoint (QgsPoint (10, 10)))
fet.setAttributes (["Johny", 2, 0.31])

pr.addFeatures ([fet])

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

gboaboobooobuoobooboobd:

# 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 f in features:
print "F:", f£.id(), f.attributes (), f.geometry().asPoint ()

59 0000000000 (@OOoOn)

oboobooobOooboooboooobooooooboooobooobooooobobooboo ooooDn
Uo0oobobooboobooooboooooobooooooooboobobooooobOooboobooobooon
gboboobobooooboobooobooboooooboobooo

gooobooboobooboboobooboobooobo

renderer = layer.rendererV2()

gooobooobooobooboobooboon:

print "Type:", rendererV2.type ()

goooQGIstoooooboooooboboooooboboooobooobooooboon:

oood ooo oo
singleSym- QgsSingleSymbolRendere21 0000000 OOOOOOOOOO0O0OOO
bol

catego- QgsCategorizedSymbolRendéretVRI 0 OO0 OOOOOOOOOOOOODOOOONO
rizedSymbol ooooo

graduat- QgsGraduatedSymbolRendederM ] 0 0000 0O0O0OOOODODOOOOOOO
edSymbol ooooobooooooono

bobobooobooobooboboboooooooboboobobOooOoobooobobOobOooooon
OgsRendererV2Registry OO0 O0O0O000O0O00O0DOO0O0DOOO0O0O0OO0O0DOOOOOOOOO
ooo
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QgsRendererV2Registry.instance () .renderersList ()
# Prints:

[u’"singleSymbol’,

u’ categorizedSymbol’,

u’ graduatedSymbol’,

u’RuleRenderer’,

u’pointDisplacement’,
u’invertedPolygonRenderer’,

u’ heatmapRenderer’ ]

gbooobobooooboobooooboobooooobouooob —0o0Ooboobooboooboon:

print rendererV2.dump ()

591 000000 OOOO
Ub0D0DbO0bo0b0obOobOb symbol () DOODOODODODODODO setsymbol () OO0
oooobooboooobo Cc++ooboooo:ooooboboboobooboobooboboooo)g

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 set Symbol () 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
* rectangle
* diamond’
* pentagon
e triangle
* equilateral_triangle
* star
* regular_star
* arrow

* filled_arrowhead’

592 0 00000DOOO0OOOOOOO

0000000000000 O0O00O00O0DbOO0000000000000DO: classAttribute() OO0
00 setClassAttribute() DOOOO0O0OOO0OO

O0000000o0obooooo

for cat in rendererV2.categories():
print " : S " % (cat.value() .toString(), cat.label(), str(cat.symbol()))
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value () D0O0O0OO00O0O000O00O0DO0O00O 1label() O0OOOO0OO0OODOOODOOODOODOOO
symbol () UDUOODOODOO0ODOOODOOODODOODOO

g0OoobdoO0odbOoobOoobOOooOo0odbDOoobDOoo0bOooOOodobDoobOooboooo:
sourceColorRamp () DO OO0 sourceSymbol () DOOOOODOODOOOOO

593 0000000000

bobooboobooboobooboooobooboboooooboboobooboboboooboOoboobo
gooobooboooobobooooooboooooboboooobobobooooboooo

oboooooooooobooooboooooooboon

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

0000000000000 classAttribute() UOOOOOOOOONO sourceSymbol () OO
00 sourceColorRamp () DO OOOOOODOOOOOO0OOOODOOOO0OODODOOOOO mode ()
O0o0o0oo0obo.:-0b00o000o0oobo0ob0ooooboooooooon

gboboobooboobooboobobooooboobobooooboobooboobobooboooboOoboOobo
ub@ooobobooobooboooobooboooobooooog):

from ggis.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 (’'#ffeel0’)

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

mySymboll.setColor (myColour)

mySymboll.setAlpha (myOpacity)

myRangel = QgsRendererRangeV2 (myMin, myMax, mySymboll, myLabel)

myRangeList.append (myRangel)

#now make another symbol and range...

myMin = 50.1

myMax = 100

myLabel = ’'Group 2’

myColour = QtGui.QColor (’#00eeff’)

mySymbol2 = QgsSymbolV2.defaultSymbol (
myVectorLayer.geometryType () )

mySymbol2.setColor (myColour)

mySymbol2.setAlpha (myOpacity)

myRange2 = QgsRendererRangeV2 (myMin, myMax, mySymbol2 myLabel)

myRangelList.append (myRange2)

myRenderer = QgsGraduatedSymbolRendererV2 (’’, myRangelList)

myRenderer.setMode (QgsGraduatedSymbolRendererV2.EquallInterval)

myRenderer.setClassAttribute (myTargetField)

myVectorLayer.setRendererV2 (myRenderer)
QgsMapLayerRegistry.instance () .addMaplLayer (myVectorLayer)
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594 0O0O0O0OOO

000000000000 ogssymbolv2000O0OO0O0OOOOOOO0ODODOODOODOO:
* QgsMarkerSymbolV2-0000000O00OOO
* QgsLineSymbolv2 -000O00OOOO0O
* QgsFillsymbolv2-00000000O0OO

Ub0ob0o0ooooboooOobOobobOobobobo0oobnon0ng (QgssymbolLayerv2OOOOOOO
hooboobooooooobooboobooooobooooobooboobooboooOobooDbo
gooobooon

@goooboobo)boboboboboobo0obDOo0oDOobooOODbOoOoDOobObOObDOoODO0: type ()
uboobobbooboobobooboooobooboboaobuoobobol aumpe () DOOOO
gbooobOoboooooboboobooboooobOoboooobobobooooboooon:

for i in xrange (symbol.symbolLayerCount ()) :

lyr = symbol.symbolLayer (i)

print "2d: "% (i, lyr.layerType())
0000000000 0dOdnDOd color() OOOOODOOO setColor() DOOODODOOOODOO
0000000000000 o0boo00oDb00Do00O0DOUD size() OOOODO angle() OO0
Joodo0ooboo0oo0oooobobbbddd width() OOO0O0DO0ODODODDODOOOOODODOO

gboboobobooboobooooooboooooobooooboooo

gbooobooogo

U00000000000000 (ogssymbolLayerv20000000O0)000000000000O0O
oooooooooooooooooooboboooooooooooooOoboooDObODbO0OOoOooObOOoD
oooooooooooooooooooooooooOooobooooboooooooooboboooD
U00000000 layerType () DODOOO0OO0OO0OOODOODODOOOOOOODOODO0 —OD0ODOO
0000 SimpleMarker [0 SimpleLine O SimpleFill 00 000000000000 O0O00O0O

gboboooobooooboobooboooobooboboooobooboobooboobobooooboOoboOoobn
ubooobOobooooboboon

from ggis.core import QgsSymbolLayerV2Registry

myRegistry = QgsSymbolLayerV2Registry.instance ()

myMetadata = myRegistry.symbolLayerMetadata ("SimpleFill")

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

go

EllipseMarker
FontMarker
SimpleMarker
SvgMarker
VectorField

QgsSymbolLayerV2Registry U0 O00O0000O0O0O0O0O0O0O0O0O0O0OCOOOODOOOOOOCOOO
gooooo

Uoboo0O0ooobo0obo0oob0bO0O00b properties() U0O000000OO0O00OOOOOOODOO
gboboboobobobooooooooboboboobooboboboboboboobooobooboooon
gbobboooooboobobbbooobobobooooobbdid color(),size(),angle(),
width () OO00O0O000O0O0O0O0O0O0OC0ODOO0O0O0O00O00O0 sizeO angleO0O00O000O0O0O0O0O0OO
OO00o0o0000widhOOODOOOOODOOOODOOOOODOO
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booooOobooooboobooon

boooooboobooboooooboobooooooboobobooooooobooooobOobooobn
obooooobobooooobOooboboooooobobooooooobOoobooooobOOoobooon
gbooobOobooooboboooooa:

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)

layerType () DOOO0OO0OO0OO0OOOCOOO0ODOOOOOOOOOODOOOOODOOOOOOOOOOODOOO
gooboooobooboboobobooboibbclone(y DOOO0OOOODOOODOOODOOODOODOO
gboboboboboboboboboboobobobobOobOobOouobOobg: startRender ()
00000000000 0b00000000000000 stopRender () OOOO0OO0O0O0OO0O0DOO
000000000000 renderPoint () OO000000O0O0O0DOO0O0DOO0OOO0O0OOOODOOODOAO
gboooboooobooboodg

0000000000000 0:. (00000 0)ybooooOooono
0000000 renderPolyline() DO UOOOO renderPolygon () UOOOOOODOOOOOONO
0000dddoobooooobobobodoooo @ouobo Nene) O ODOoooooooo

boboooobooobooboobooobooboooboooboobOoooOoobooboooeuInonn
oooooooooboOobD:bobob0ob00ob00obDobD0bOoooobOOoD0bOoo0oO0OoDOnD widget O
goooboog:

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

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

def symbolLayer (self):
return self.layer

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

OO0 widget 0ODO0DOO0OOODOOOOODOOOODOOOODOOOODODOOOODOODDOOD
gooooboobooboobooboobooboobooboobOoO0bOobODDbDOoODbOoODbOn
U000 widget DOO0O0D000OO0DOO0O0ODOOO0OD widgetDOODOOODOODOOOODOOOO
setSymbolLayer () OOO0OO0O00OO0O0O00O000C000O00 widgetDOOOOOOOOOOOODOO
U000 uldboonodd symbolLayer () DO OO0O0D0OO0O0O0OO0O0O0ODOOOOODOOOOODAO
uboooboooooobooboooooo

gbobooobobooboboobobobobooboobobooobobobOoboOoobOoDO widget O
changed () UOOO0OOOOOOOO

gobooobooobooobooobbooob:QaIsuoboouoooooooobooooboon
gbobooobooboboboooooboboooooobobbooooobobobooooobOoboobn
obobooboboboboobooboboboooooooooobD:oboooooocooobooooo
goooobooboooobobooooobooeuIobooboooooobooobooooboo

obooooOoboboooboobooooboobooooooo

class FooSymbolLayerMetadata (QgsSymbolLayerV2AbstractMetadata) :

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

def createSymbollLayer (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 ())

OOoo0oO00ooO@ooO0oOo00o00boD)00O00D0OD000 (marker/line/fill) D000 O0O00O0ODO
U00000000 createSymbolLayer () DOOO0O0OO prepsU 0000000 OOOOOODOO
O00oooooooooooooboooooO@oobD QSuingDODODDDOODODOD “su”0O0ODODODO
U0000D0000000000D0)000 createSymbolLayerWidget () DO0OO0OO0OO0O0O0O0O
0000000000 widgetODOOODO

obooobOoboooobobooooboboooo —0obOOobooo

595 00000000000

gboogobooobooboobooboobooboobooboobbobbobbobbooDbon
gboooboobooboobooboboobobooboboboboobobooboboobbobbobbobbobbon
oobO:000000000000000000O00O0DOO0O0O0O0O0DbOO0ODbOOObOO00bOO0DO
ooooooo

59. 0000000000 (MOOOO) 27



PyQGIS developer cookbook, 0 00 2.8

bobooboobooooboobobooobooboboooobobooboobobooboooboOobOoobo

googoood

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.defaultSymb

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)

00000 QgsFeatureRendererv2 U0 OOOOOOOOOOOOOO (MWUOOO0OOOOOOOOO
00O00oo0O0)yODoOoOoOdo symbolForFeature () DODO0OO0O0OODOOOODOOOOODOOOOO
o0d0dddodoododd startRender () U stopRender () U000 0O0O0O0O0O0OOOOO0OO0O
O0/000000000 usedAttributes() UO00O0O0O0OO0OO0OOOOOOOOOOOOOOOOOOO
0000000000000 000gon clone() bOOODODODUOOOOOOODOUOOOOOO

ooooooooooooobooOoODbDDbD Gur

oobobooboooboobbogab

QgsRendererV2Widget OO0 OO0 DOOO0O0O0O0O0DODOOO0ODOOO0ODOOOOODOOODOOO
gbooooboooobooboooboooobooobooobo(@obo:-boob00ob0ooobobOboobOobooboOoDbo

ooooooooooon)

class RandomRendererWidget (QgsRendererV2Widget) :

def _ init__ (self, layer, style, renderer):
QgsRendererV2Widget.__init__ (self, layer, style)
if renderer is None or renderer.type() != "RandomRenderer":
self.r = RandomRenderer ()
else:
self.r = renderer

# setup UI

self.btnl = QgsColorButtonV2 ("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()"),

def setColorl (self):

self.setColorl)

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

0000000000000 0D0000 (QgsVectorLayer)UOOOOOOOOOO (QgsStylev2)O
obooooooooboboooobooooobobooooooooboOoboobooooobOOobOobooon
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oboodooboobooboobooooboooboooooooooboooboobooboob @Wooo
ooooobDoO)oooUoboDwidgetDOOODODOODDODOODODOODOODOOODOODOOOOOOOO
obooobO0obo0oob0obooooOobo0ooobo0oo0bob000Db00D widgetd renderer () O
oboooobooooooon

0000000000 00000000000000000000O0b0 0000000000000 0oaa
0000000000000 00000000000000O000O0000000000O0O0000000
000 RandomRenderer 0 D OO OO0OO0OOOO

class RandomRendererMetadata (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 () )

00000000 OO0OO0OOabstractmetadata 100 0000000000000 OOOOOOOOOO0O0O
0000000000000 00oooooobobOboOdn createRenderer () OOO0O
00 ogpbomElement 00O 0O0OO0O0O0O0OOOOOOOOOOODOMUOOOOOOOOOOOOOOOO
createRendererWidget () OOOOO0O0O0O widget OO DODO0OO0OODOODOODOODOODOOOOO
OO0O00O0Oo0OGeUIOOODDOODOOO0OO0OOO NemeOOOOOOoooOOO

00doooooonoobDibObOO ggsRendererV2AbstractMetadata 0O OOOOOOOOO0O
000 @UboUod0)yoobooOoOooObO0d — RandomRendererMetadata [0 __init_ () ODOOO0O
odoo0ooooooooobooooooa

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

Uob00O000b00000000D0D0 setIcon()O000000O0O0OO0O0O0ODOOOODOOOOODOOOO
oooooooooo@oooo)yo oo oooooboooo0o0oooo (pyQeOOOOODOD
O.qel000000OD00O0OO)O

510 000000000

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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Jooobobon

oooObOoooobObOooobooboboobbOooooboooooboooobDbOooOoooaaGIsSOon
OgsGeometry DO OOO0OO0O0O00OO0DOO0O0O0OO0O0DOO0O0O0ODOO JTSdiscussionpaged 000000
gooo

o0 l1obooooobobooooooboboooboooobooboooobooobOobDoDbobo
gbooooobobobobooobobobooooooobooooooboboooo10boobobOobo
obooooooooobOoboooobooooooooobooboboobooooboobooobOobOoboon
gbooobOooooooboobooboooooboooo

ooooooooooDoooooooo (CerS)0oooooooooooooooDoooooobDOoooD
gbooobobooboobooboobo cecRSOogooooooooo

61 00000000

O000oooo0OoO000o0oooobOoOo0o0oOoooooo
¢ from coordinates

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

U000 ogsPoint DODODOOO0OOO0O0OO0OOO

oobooo(@oboooooOo)ooboooooboooboooboobooooobooboo@uoo
ooboooooboooo)oboooobooooooooooboooo@o)boobooobooono
oboooboboobooboooon

gboobgboobgooboboobooobo:-gobbobooboobobooboboobo
ubhogbugboobgbooobooboobooboobooboobobbobon

¢ from well-known text (WKT)

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

* from well-known binary (WKB)

g = QgsGeometry ()
g.setWkbAndOwnership (wkb, len (wkb))

31
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6.2 0000000000

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

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

True

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

True

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

True

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

As an alternative, one can use t ype () method which returns a value from QGis .Geomet ryType enumeration.
There is also a helper function isMultipart () to find out whether a geometry is multipart or not.

gbooooobooboboooooboboooooobooboboooooooboboooboOoboOoon
gooobooogd:

>>> gPnt.asPoint ()

(1, 1)

>>> gLine.asPolyline ()

0, 1, (2, 2)1]

>>> gPolygon.asPolygon ()

e, ny, (2, 23, 2, 1y, (1, 11l

ob0:00000 x,yyOUDOOOOOOODOOOOODO ogsPoint O0OOOO0O0OO0OO0O0O0O x()
ooooooy( OOO0O0OO0OO0OO0O00O0O0OO0O00O0O0OO0O0000

oodoooo0oooo0obooooooooooooooooooan: asMultiPoint (),
asMultiPolyline(),asMultiPolygon () O OO

63 00000000000

QGISO0O0O0O0DOOO (contains (), intersects(),...) 00000 (union(),difference(),...)
000000000000 000 GEOSOOOOooOoOooOoo0ooboomooooooooooooobooo
00000000000 000000b0 0000000000000 obooOoon

gboooobooboooobobooooobooboooooboobooboobooboboooboOoDboOobn
gbooobOobooooobobooooooo

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

geom f.geometry ()

print "Area:", geom.areaf()

print "Perimeter:", geom.length ()

OgsGeometry DO OOO0OO0OOOO0OOOOOOO0ODOOODOOOOOOOOOCRSOOOOOOOOO
UO000000000000000 ogsbistanceAreaU00000O00O0O0O0OO0DOODOODOOOO
gbobooobooboobobobooooobobobobooooooboooooOoboboooboobOoboOoDbo
oooopooowes4ooooooooooobooooooo

d = QgsDistanceArea()
d.setProjectionsEnabled (True)

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

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

e Multi-part to single-part algorithm

63. 0000000000 33
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Joobobon

71 00000

JOOdOdO (CRS)O ogsCoordinateReferenceSystem D0 00000000 OOOOOOOOO0O
oooooOobo0ooooboooooOobooooooDo:

* specify CRS by its ID

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

QGISO0O0OooDoOo30b00bOODOOOn
— PostgisCrsId— IDs used within PostGIS databases.
— InternalCrsId— IDs internally used in QGIS database.
— EpsgCrsId— IDs assigned by the EPSG organization
2000000000000000000PostGISSRIDOOOOOOOOOOOOOO
* 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]]’

QgsCoordinateReferenceSystem (wkt)

crs

* 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")

CRSOOO (:obOOoOobooboobooboo)boobooobooobooobbooobooooooan:
isvalid() O TrueOOOOOOOOODOOOO

Note that for initialization of spatial reference systems QGIS needs to look up appropriate values in its internal
database srs.db. Thus in case you create an independent application you need to set paths correctly with
QgsApplication.setPrefixPath () otherwise it will fail to find the database. If you are running the
commands from QGIS python console or developing a plugin you do not care: everything is already set up for
you.

Accessing spatial reference system information

print "QGIS CRS ID:", crs.srsid()
print "PostGIS SRID:", crs.srid()
print "EPSG ID:", crs.epsg()
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print "Description:", crs.description()

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

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

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

# check whether it’s geographic or projected coordinate system

print "Is geographic:", crs.geographicFlag/()

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

7.2 000

You can do transformation between different spatial reference systems by using QgsCoordinateTransform
class. The easiest way to use it is to create source and destination CRS and construct
QgsCoordinateTransform instance with them. Then just repeatedly call transform() function
to do the transformation. By default it does forward transformation, but it is capable to do also inverse
transformation

crsSrc = QgsCoordinateReferenceSystem(4326) # WGS 84
crsDest = QgsCoordinateReferenceSystem(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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Jooooobobood

The Map canvas widget is probably the most important widget within QGIS because it shows the map composed
from overlaid map layers and allows interaction with the map and layers. The canvas shows always a part of the
map defined by the current canvas extent. The interaction is done through the use of map tools: there are tools for
panning, zooming, identifying layers, measuring, vector editing and others. Similar to other graphics programs,
there is always one tool active and the user can switch between the available tools.

Map canvas is implemented as QgsMapCanvas class in ggis.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.

Whenever the map has been panned, zoomed in/out (or some other action triggers a refresh), the map is rendered
again within the current extent. The layers are rendered to an image (using QgsMapRenderer class) and that
image is then displayed in the canvas. The graphics item (in terms of the Qt graphics view framework) responsible
for showing the map is QgsMapCanvasMap class. This class also controls refreshing of the rendered map.
Besides this item which acts as a background, there may be more map canvas items. Typical map canvas items
are rubber bands (used for measuring, vector editing etc.) or vertex markers. The canvas items are usually used
to give some visual feedback for map tools, for example, when creating a new polygon, the map tool creates a
rubber band canvas item that shows the current shape of the polygon. All map canvas items are subclasses of
QgsMapCanvasItem which adds some more functionality to the basic 0GraphicsItem objects.

gboobogboooboobobooboaoboobooobooobooboabo
- J000DOO0O0O0 —0O00000
- J000DO0OO0OOODOO—DOODOO0OOODOOOODOODbOOOODn
000000 —000000bOo0bOobbOOobOO

814 00O00OO0OODOODODODO

Map canvas is a widget like any other Qt widget, so using it is as simple as creating and showing it

canvas = QgsMapCanvas ()
canvas.show ()

This produces a standalone window with map canvas. It can be also embedded into an existing widget or win-
dow. When using .ui files and Qt Designer, place a QWidget on the form and promote it to a new class: set
QgsMapCanvas as class name and set ggis.gui as header file. The pyuic4 utility will take care of it. This
is a very convenient way of embedding the canvas. The other possibility is to manually write the code to construct
map canvas and other widgets (as children of a main window or dialog) and create a layout.
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By default, map canvas has black background and does not use anti-aliasing. To set white background and enable
anti-aliasing for smooth rendering

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

(In case you are wondering, Ot comes from PyQt4.QtCore module and Ot .white is one of the predefined
QColor instances.)

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
QOgsMapLayerRegistry.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) ])

After executing these commands, the canvas should show the layer you have loaded.

82 J000D0U0DODUODLDODODLOOODOD

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 ggis.gui import =«
from PyQt4.QtGui import QAction, QMainWindow
from PyQt4.QtCore import SIGNAL, Qt, OString

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)

actionZoomOut .setCheckable (True)

actionPan.setCheckable (True)

self.connect (actionZoomIn, SIGNAL("triggered()"), self.zoomlIn)
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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 (actionZoomOut)
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 zoomOut (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(ggis.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 addit: sys.path.insert (0, ’/my/path’) — otherwise the import statement will fail, not finding
the module.

83 00O DOODDOODOOO

To show some additional data on top of the map in canvas, use map canvas items. It is possible to create cus-
tom 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.

To show a polyline

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

To show a polygon
r = QgsRubberBand (canvas, True) # True = a polygon
points = [[QgsPoint (-1, -1), QgsPoint (0, 1), QgsPoint (1, -1)]]

r.setToGeometry (QgsGeometry. fromPolygon (points), None)

Note that points for polygon is not a plain list: in fact, it is a list of rings containing linear rings of the polygon:
first ring is the outer border, further (optional) rings correspond to holes in the polygon.

Rubber bands allow some customization, namely to change their color and line width
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r.setColor (QColor (0, 0, 255))
r.setWidth (3)

The canvas items are bound to the canvas scene. To temporarily hide them (and show again, use the hide () and
show () combo. To completely remove the item, you have to remove it from the scene of the canvas
canvas.scene () .removeltem(r)

(in C++ it’s possible to just delete the item, however in Python del r would just delete the reference and the
object will still exist as it is owned by the canvas)

Rubber band can be also used for drawing points, however QgsVertexMarker class is better suited for this
(QgsRubberBand would only draw a rectangle around the desired point). How to use the vertex marker

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

This will draw a red cross on position [0,0]. It is possible to customize the icon type, size, color and pen width

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

.setIconSize (5)

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

2 3 3 3

For temporary hiding of vertex markers and removing them from canvas, the same applies as for the rubber bands.

84 O 0UDODODODOODOD

You can write your custom tools, to implement a custom behaviour to actions performed by users on the canvas.

Map tools should inherit from the QgsMapTool class or any derived class, and selected as active tools in the
canvas using the setMapTool () method as we have already seen.

Here is an example of a map tool that allows to define a rectangular extent by clicking and dragging on the canvas.
When the rectangle is defined, it prints its boundary coordinates in the console. It uses the rubber band elements
described before to show the selected rectangle as it is being defined.

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

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

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

85 00 000000DO0ODL0OODODOODODO

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/ggis/inst’, True)
QgsApplication.initQgis ()
return a

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

app = init ()

show_canvas (app)
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There are generally two approaches when input data should be rendered as a map: either do it quick way using
QgsMapRenderer or produce more fine-tuned output by composing the map with QgsComposition class
and friends.

91 00D00O00O0D0ODO

Render some layers using QgsMapRenderer — create destination paint device (QImage, QPainter etc.), set
up layer set, extent, output size and do the rendering

# 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
lst = [layer.getLayerID() ] # add ID of every layer
render.setlLayerSet (1lst)

# set extent

rect = QgsRect (render.fullExtent ())
rect.scale(1l.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 ()
1lst = 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)

93 000000D000bO00DODO

Map composer is a very handy tool if you would like to do a more sophisticated output than the simple rendering
shown above. Using the composer it is possible to create complex map layouts consisting of map views, labels,
legend, tables and other elements that are usually present on paper maps. The layouts can be then exported to
PDF, raster images or directly printed on a printer.

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.

The central class of the composer is QgsComposition which is derived from QGraphicsScene. Let us
create one

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

Note that the composition takes an instance of QgsMapRenderer. In the code we expect we are running within
QGIS application and thus use the map renderer from map canvas. The composition uses various parameters from
the map renderer, most importantly the default set of map layers and the current extent. When using composer in
a standalone application, you can create your own map renderer instance the same way as shown in the section
above and pass it to the composition.

It is possible to add various elements (map, label, ...) to the composition — these elements have to be descendants
of 0gsComposerItemn class. Currently supported items are:

* 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, vy =20, 0

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

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

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

L NN
oood
LERE

- 0000

By default the newly created composer items have zero position (top left corner of the page) and zero size. The
position and size are always measured in millimeters

# set label lcm 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)

A frame is drawn around each item by default. How to remove the frame

composerLabel.setFrame (False)

Besides creating the composer items by hand, QGIS has support for composer templates which are essentially
compositions with all their items saved to a .qpt file (with XML syntax). Unfortunately this functionality is not
yet available in the API.

Once the composition is ready (the composer items have been created and added to the composition), we can
proceed to produce a raster and/or vector output.

The default output settings for composition are page size A4 and resolution 300 DPI. You can change them if
necessary. The paper size is specified in millimeters

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

931 000000OODOOOO

The following code fragment shows how to render a composition to a raster image

dpi = c.printResolution ()

dpmm = dpi / 25.4

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

# create output image and initialize it

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

image.fi11 (0)

# render the composition
imagePainter = QPainter (image)
sourceArea = QRectF (0, 0, c.paperWidth(), c.paperHeight ())
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targetArea = QRectF (0, 0, width, height)
c.render (imagePainter, targetArea, sourceArea)
imagePainter.end()

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

932 PDFOO0OO

The following code fragment renders a composition to a PDF file

printer = QPrinter ()

printer.setOutputFormat (QPrinter.PdfFormat)

printer.setOutputFileName ("out.pdf")

printer.setPaperSize (QSizeF (c.paperWidth (), c.paperHeight()), OPrinter.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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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).

3pooooobobooooobooooooDo:
00 —0000100000.123,3.14
000 —-000D0000000DO0OO0O0O0OD00DO0: "hello world’

- 00000 —0D0OO0OO0OO0OODOOOODOODOOOOODbOOOOODOODbOOODOOOODbOODbO
ooo

oooooooooogon:

 ODOO0O0OD0: +, -, %, /,"
goo:00000000: (1 + 1) % 3
- gobgoobobban: -12,+5

s JO000O0O0O0ODODODO: sgrt, sin, cos, tan, asin, acos, atan

s JOO0OODOOOOOODO: Sarea, $Slength

e conversion functions: to int,to real,to string
ooooooobooobooobooao:

e O0: =, =, >, >=, <, <=

- 0J000D0O00OO:LIKE(% 0O _000),~(@OoOono)

« JO0O0O: AND, OR, NOT

« NULLOOOODO: IS NULL, IS NOT NULL
goo:

el + 2 =3

* sin(angle) > 0

* "Hello’ LIKE 'He%’

e (x > 10 AND y > 10) OR z = 0
gooooooo:

2 7~ 10

* sqgrt(val)

e $length + 1
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101 0O OO0

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

False

>>> exp = QgsExpression(’1l + 1 = ")

>>> exp.hasParserError ()

True

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

10.2 00O OO

10.21 00O OO

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

>>> value

1

10.22 OO00OOOOOO

Oo00o00o0o00oboo0o0oooooOooooooooo0”Coumn”O000DOOOOODDOO

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

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

True

0000000000000 00b0bbO0 gogseExpression.prepare() UO0OOOODODOOOO
QgsExpression.prepare () UOOUOOOODOOOOOOOOOOOO0O

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

>>> bool (value)

True

10.23 0OOOO

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

raise ValueError (exp.evalErrorString())

print value

10.3 O

gbobooboboooobooooboboooooboooobobooooooo
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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 = ggis.utils.iface.activelLayer ()
for f in where(layer, ’'Test > 1.07):
print £ + " Matches expression"
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obooooboobobooooobooboooooobooboooooooboboooooboOoboobn
gboobOoboooooboooooboobooooboboooobooooa

These variables can be saved and retrieved with help of Qt and QGIS API. 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.

obooobOoboooooboooobooooonoo

* 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)

The second parameter of the value () method is optional and specifies the default value if there is no
previous value set for the passed setting name.

project settings — vary between different projects and therefore they are connected with a project file.
Map canvas background color or destination coordinate reference system (CRS) are examples — white
background and WGS84 might be suitable for one project, while yellow background and UTM projection
are better for another one. An example of usage follows

proj = QgsProject.instance ()

# store values
proj.writeEntry
proj.writeEntry
proj.writeEntry
proj.writeEntry

"myplugin", "mytext", "hello world")

myplugin", "myint", 10)
"myplugin", "mydouble", 0.01)

"myplugin", "mybool", True)

# read values
mytext = proj.readEntry ("myplugin", "mytext", "default text") [0]
myint = proj.readNumEntry ("myplugin", "myint", 123) [0]
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00000 writeEntry () OO0D0OO00OO0OOOO0OCOO0OOOOOOODOOODOOOODOOODOOO
gbobobooooboobobobooboboobobobobobobobobooobobobo
ugooano

* map layer settings — these settings are related to a particular instance of a map layer with a project. They
are not connected with underlying data source of a layer, so if you create two map layer instances of one
shapefile, they will not share the settings. The settings are stored in project file, so if the user opens the
project again, the layer-related settings will be there again. This functionality has been added in QGIS v1.4.
The API is similar to QSettings — it takes and returns QVariant instances

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

# read the value again
mytext = layer.customProperty ("mytext", "default text")
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oobooooboooobooobooooboboooboobooooooboooboooooboOooobooo
gbooobOobooooboboooobobooooobooo

121 000000000 QgsMessageBar 000 [0

oboooobooobooooboooboooobooboooobooboobooooooo/mono
OO00o00O0o00ooopooooGIShoooooooooobooooog

QGIsboooooooboooooobobooobooooooooooooboooOobOoboooOoooooboo
obooooOobooooboboon

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

- R T B RHY .l R S el el el o I o

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

Figure 12.1: QGISOO0OOOOO

gbobooboobooobooboooooobooooga

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

Ot ™ WEHYIBRSS SO 050 -

@ Error: I'm sorry Dave, ..

Figure 122: OO0 0000 QGISOODOOOOO

0000000000000 boOoOog level DOODOOO QgsMessageBar .WARNING [0 00
QgsMessageBar.INFOU OO OOODODOOODDODOODOOOODDOOOOODDOOOOOOOOODOOOOO
oooooooood

gboboooooboboooboobooobooboboooobobooboobooboboobooboooon

def showError():
pass
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RS RARCA T B o ¥ el

some Info: Saving done! ov

Figure 12.3: QGISOO0OOOO0O (@COOO)

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)

(O G WE BN (Be® S0 050
LS

Missing Layers: Show Me '9'
oo oo oo b oo b oooooobooa

gboooooboaIstoogoooooooboooooobooogooo

Figure 124: 000000 QGISOODOOOOO

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.Ok)
self.buttonbox.accepted.connect (self.run)
self.layout () .addWidget (self.buttonbox, 0, 0, 2, 1)
self.layout () .addWidget (self.bar, 0, 0, 1, 1)

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

122 0000000

oob0oobo0oooooooboobooobooooboobbooQGISOooooboobooboobooooDo
oooooboooooboobooooboboooogo

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 () .INFO)
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L ™

A qgis-dev-bin & 2%

Hello: World 9"

e

Figure 125: 00000000000 QGISOCOOODOODO

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

oboocooOobooooobooboooooboooooboobobooooboobooooooon

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

percent = 1 / float (count) = 100

iface.mainWindow () .statusBar () .showMessage ("Processed {} %".format (int (percent)))
iface.mainWindow () .statusBar () .clearMessage ()

QGISbobogoboooobobobooboobooobDoooooobooooboooobooboDbOon

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

QgsMessagelLog.logMessage ("Your plugin code has been executed correctly", 'MyPlugin’, QgsMessagelLo
QOgsMessagelog.logMessage ("Your plugin code might have some problems", level=QgsMessageLog.WARNING
QgsMessagelog.logMessage ("Your plugin code has crashed!", level=QgsMessagelLog.CRITICAL)
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PythonO0 O OOOO0DOOOO0O0ODOOOO0OOOOO0ODOOODOODODCHOOODODODOOODOOOOD
ooooooboooo pythonODOO0OOODOODOODODODOOOODODOOOOODOO

Python plugins are listed together with C++ plugins in QGIS plugin manager. They are searched for in these paths:
e UNIX/Mac: ~/ .ggis/python/pluginsand (ggis_prefix)/share/qggis/python/plugins
e Windows: ~/ .ggis/python/plugins and (ggis_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.

00 0: By setting QGIS_PLUGINPATH to an existing directory path, you can add this path to the list of paths
that are searched for plugins.

ooooo

1.0000:000QGISstuuboooooooooboooboobooooooboooooooboooo?
ooooooooooboooo?bbooooboboOoOooobOoOoooDoOooOooooOo?

2. Create files: Create the files described next. A starting point (__init__ .py). Fillinthe O 00 0O 00O
0000 (metadata.txt) A main python plugin body (mainplugin.py). A form in QT-Designer
(form.ui), withits resources.qgrc.

3. 000000 mainplugin.pyd 000000000

4. 000:QGISOO0bO0O0b0O0OUO0LOoOooOOoOboOo0obobO0oboDooooooOookbOOboD
ugboodaod

5. Publish: Publish your plugin in QGIS repository or make your own repository as an “arsenal” of personal
“GIS weapons”.

131 00000000

Since the introduction of Python plugins in QGIS, a number of plugins have appeared - on Plugin Repositories
wiki page you can find some of them, you can use their source to learn more about programming with PyQGIS or
find out whether you are not duplicating development effort. The QGIS team also maintains an U [J [ python [
O0O000O00D0O0ODO. Ready to create a plugin but no idea what to do? Python Plugin Ideas wiki page lists wishes
from the community!
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1311 000000000

Here’s the directory structure of our example plugin

PYTHON_PLUGINS_PATH/

MyPlugin/
__init___.py —-—> xrequiredx*
mainPlugin.py --> *requiredx*
metadata.txt ——> xrequiredx

-—>

resources.qrc
resources.py
form.ui
form.py

xlikely usefulx
xcompiled version,
xlikely usefulx
xcompiled version,

likely usefulx

likely usefulx

gboooboooboodon:

e __init__ .py =The starting point of the plugin. It has to have the classFactory () method and may
have any other initialisation code.

e mainPlugin.py=0000000000000000000000000000000C0000OO
oooobooooboooog

e resources.qrc = The .xml document created by Qt Designer. Contains relative paths to resources of
the forms.

e resources.py=000.qre00000 PythonOODOOOOODOO
e form.ui = The GUI created by Qt Designer.
e form.py=000 formui O PythonO O OO O OQOOO

* 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.

U0 000000 QGISO Python OO ODODOODODODOOOO(MUDOO)ODODODODOOOO
obooobooooonboon

OO0 PluginBuilder DO OO0 QGISOOOOOOODODODQGISOOOOODOOOODOOOOOD
ooooooooooooobooooooooboob20000000000000ODOOOOOOODODOD
goood

0O 0O : If you plan to upload the plugin to the [ [1 [J python [0 00 0 O O OO OO O you must check that your
plugin follows some additional rules, required for plugin [J [J

13.2 00000000

obooboobooooboobooboobooobooboooboobooboobooboobOooobOOoobOOoOoDbOon

13.21 0000000000

ubobgoboobooboobooboobbobbobobooboobooboobooboban
O00 metadata.txt 0000000000 O0O00O0O0O0OCOOOOOOO

O0: 0D0O00000O0 UTF8U0000o0oooooouooooooooon
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oooooo O oo
O

name True| OOOOO0OODOOOOODOOOODOO

qgisMini- True| QGISOOOOODOOOOODOODOOOO

mum Version

qgisMaxi- False¢ QGISOO0O00OO0DOOOOODOOOOOO

mum Version

description True| OODOO0O0OODOOOOODOODOOHT™MLODOOOOODOO

about Fals¢e 00 O00D0OO0O0OO0OO0OOOOOOODOOOOOOHT™MLOOODOODOOOO

version True| OOOOOOODOOOOODOOCOODOO

author True| OO0

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

changelog Fals¢e 00000000 OOODOOOHTMLOODOOOOODOO

experimental Fals¢ 00 0O0OO0O0OOO TrueO OO False

deprecated Fals¢ 000O0ODOO0O0OO TrueOOUO False OODOOO0ODOODOOOOODOODOOOO
o0oooDooooooooooog

tags Falsg comma separated list, spaces are allowed inside individual tags

homepage Fals¢ 00000000 O0OOOOO0OCOOOO URL

repository False O O0O0OO0OO0OO0OOOOOODO URL

tracker Fals¢e 00 0O0O0OO0OOODOOOOODOO URL

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

category False¢ Raster, Vector, Database, Web 0 0 O O O

By default, plugins are placed in the Plugins menu (we will see in the next section how to add a menu entry for
your plugin) but they can also be placed the into Raster, Vector, Database and Web menus.

A corresponding “category” metadata entry exists to specify that, so the plugin can be classified accordingly. This
metadata entry is used as tip for users and tells them where (in which menu) the plugin can be found. Allowed
values for “category” are: Vector, Raster, Database or Web. For example, if your plugin will be available from
Raster menu, add this to metadata.txt

category=Raster

python OO0 OOO0OOOOO OOODOOODOOODOO

ddd: ggisMaximumVersion 0 00000 [ )
oono oo

oo
obooooob +.99000000000D0

An example for this metadata.txt

; the next section is mandatory

[general]

name=HelloWorld

emall=me@example.com

author=Just Me

ggisMinimumVersion=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

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

; 1f empty, it will be automatically set to major version + .99
ggisMaximumVersion=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). Thisishow ___init__ .py should look like

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

## any other initialisation needed

13.2.3 mainPlugin.py

This is where the magic happens and this is how magic looks like: (e.g. mainPlugin.py)

from PyQt4.QtCore import =
from PyQt4.QtGui import =«
from ggis.core import =«

# initialize Qt resources from file resources.py
import resources

class TestPlugin:

def _ init_ (self, iface):
# save reference to the QGIS interface
self.iface = iface

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

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

# connect to signal renderComplete which is emitted when canvas
# rendering is done
QObject.connect (self.iface.mapCanvas (), SIGNAL("renderComplete (QPainter x)"), 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
QObject.disconnect (self.iface.mapCanvas (), SIGNAL ("renderComplete (QPainter =)"), self.renderT

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!"

The only plugin functions that must exist in the main plugin source file (e.g. mainPlugin.py) are:
e __init___ —> which gives access to QGIS interface
e initGui () —> called when the plugin is loaded
* unload () —> called when the plugin is unloaded

You can see that in the above example, the addPluginToMenu () is used. This will add the corresponding
menu action to the Plugins menu. Alternative methods exist to add the action to a different menu. Here is a list of
those methods:

* addPluginToRasterMenu ()
* addPluginToVectorMenu ()
* addPluginToDatabaseMenu ()
* addPluginToWebMenu ()
OoddbbDb addpluginToMenu () DOOOOOODOODOOO

oobooOooobOooooboooboooooooboooooOooooobOo0ooooobooOooboobooooon
gdoobooobooooboooboboboooooobooobooooboobooobooooboooooon
gbooobooooboboood:

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.mainWin
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)

menuBar = self.iface.mainWindow () .menuBar ()
menuBar.insertMenu(self.iface.firstRightStandardMenu () .menuAction (), self.menu)
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def unload(self):
self.menu.deletelLater ()

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

13.24 000O0OOOOO

You can see thatin initGui () we’ve used an icon from the resource file (called resources. grc in our case)

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

pyrccd —-o resources.py resources.qrc

And that’s all... nothing complicated :)

If you’ve done everything correctly you should be able to find and load your plugin in the plugin manager and see
a message in console when toolbar icon or appropriate menu item is selected.

gobobooobobooobooobbooo @o)oobooobobooobbooobouIbbogoo
U000D0bo0oooobooboQaGISOUboboobDd makefileD 0O ODOOO0OODOOO

13.3 000000

gbooooboobooob  HTMLODO000000000000000 ggis.utilsO000O000OO
QGISI 00000000000 DO0O00DbOO0OO00D0O0O showPluginHelp() OOOO0OOOO0OOOO

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 transla-
tions of the documentation to be included with the plugin.

showPluginHelp () U0 ODO0OO0OOO0OOOO0OOOOpackageName DO OO OO OOOODOOOOO
O0O0D00000Ofilename D O000O0O000O0O0O00O0O0O0ndex”000000000OOO section 0O
00d0oooo0Oo0O0000oooooo00o0o0o0 HIMLOOOOOOoOOooOooooo
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J0oo0dIbEdOD0OOO0ooooddn

Although each programmer has his preferred IDE/Text editor, here are some recommendations for setting up
popular IDE’s for writing and debugging QGIS Python plugins.

14.1 Windows OO IDEOOOOOOO

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 OSGeo4W Installer, you can find this under the bin folder of your OSGoeW install. Look for
something like C: \OSGeo4W\bin\ggis-unstable.bat.

For using Pyscripter IDE, here’s what you have to do:
* Make a copy of qgis-unstable.bat and rename it pyscripter.bat.
* Open it in an editor. And remove the last line, the one that starts 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)

¢ Also add the argument that points to the folder where Pyscripter can find the Python dll used by QGIS, you
can find this under the bin folder of your OSGeoW install

@echo off

SET OSGEO4W_ROOT=C:\0SGeo4dW

call "$%0OSGEO4W_ROOT%"\bin\od4w_env.bat

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

@echo off

path $PATHS; $GISBASE%\bin

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

Now when you double click this batch file it will start Pyscripter, with the correct path.

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:ggis_core.dll resides in. Normally this is C:0SGeo4Wappsqggisbin,
but if you compiled your own QGIS application this is in your build folder in
output/bin/RelWithDebInfo

e file:‘eclipseexe' 0 00000 OOOMO
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- QGISOUOD0O0U000LODDOODODOODO0O0UO00DODOOObeclipseJ000D0OD0O0OOOOOO
oooooo

call "C:\0SGeo4W\bin\od4w_env.bat"
set PATH=%PATH%;C:\path\to\your\ggis_core.dll\parent\folder
C:\path\to\your\eclipse.exe

14.2 Eclipse 0 PyDevO OO OO OO OO

1421 0O00O0OO0O

Eclipse 00 O0O00O0DOOO0O0O0DOOOODOOOODOOOOODOOOODOD
* Eclipse
* Aptana Eclipse Plugin or PyDev
* QGIS 2.0

14.2.2 QGISO OO

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

* Go to Plugins — Fetch python plugins

 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.

 Search for Plugin reloader and install it as well. This will let you reload a plugin instead of having to close
and restart QGIS to have the plugin reloaded.

14.23 Eclipse 0000000

In Eclipse, create a new project. You can select General Project and link your real sources later on, so it does not
really matter where you place this project.

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

Now in the view Project Explorer, your source tree pops up and you can start working with the code. You already
have syntax highlighting and all the other powerful IDE tools available.

1424 0000000

To get the debugger working, switch to the Debug perspective in Eclipse (Window — Open Perspective — Other
— Debug).

Now start the PyDev debug server by choosing 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 FJ}
Create a new project resource

Wizards:

type filter text d

FHF Project
'ﬁl Rails Project
@ Ruby Project
il Web Project
~ = General
b=
b = cvs
b = Java
b= PyDev
b = Ruby
P = Web
P = Other

@ = Back H MNext = ‘ | Cancel | | Finish

Figure 14.1: Eclipse D0 0 00O
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L R e [ Ty IV R LTI RV TIPSRy PR

def printProfile(self):
printer = QPrinter( QPrinter.HighResolution )
printer.setOutputFormat( QPrinter.PdfFormat )
printer.setPaperSize( QPrinter.Ad )
printer.setOrientation( QPrinter.Llandscape )

printPreviewDlg = QPrintPreviewDialog( )
printPreviewDlg. paintRequested. connect( self.printRequested )

98 printPreviewDlg. exec_()

100 @pyqtsSlot( QPrinter )
101 def printReguested( self, printer }:
102 self. webView.print ( printer )

Figure 14.2: DO O0O0OO0O0O

A very interesting thing you can make use of now is the debug console. Make sure that the execution is currently
stopped at a break point, before you proceed.

Open the Console view (Window — Show view). It will show the Debug Server console which is not very inter-
esting. But there is a button [Open Console] which lets you change to a more interesting PyDev Debug Console.
Click the arrow next to the [Open Console] button and choose PyDev Console. A window opens up to ask you
which console you want to start. Choose PyDev Debug Console. In case its greyed out and tells you to Start the
debugger and select the valid frame, make sure that you’ve got the remote debugger attached and are currently on
a breakpoint.

det changeVerticalExaggerationiself, val): =

al I B! - al m [ B

El Console % | %% Debug % Breakpoints " Search &g Progress Fi PyUnit = % bl & = B -5 -|= B

Debug Server

Debug Server at port: 5678 H

Figure 143: PyDevO O OO OO OQOO

You have now an interactive console which let’s you test any commands from within the current context. You can
manipulate variables or make API calls or whatever you like.

A little bit annoying is, that every time you enter a command, the console switches back to the Debug Server. To
stop this behavior, you can click the Pin Console button when on the Debug Server page and it should remember
this decision at least for the current debug session.

14.2.5 eclipse 0 0 APIO OO

A very handy feature is to have Eclipse actually know about the QGIS API. This enables it to check your code for
typos. But not only this, it also enables Eclipse to help you with autocompletion from the imports to API calls.

To do this, Eclipse parses the QGIS library files and gets all the information out there. The only thing you have to
do is to tell Eclipse where to find the libraries.

Click Window — Preferences — PyDev — Interpreter — Python.

You will see your configured python interpreter in the upper part of the window (at the moment python2.7 for
QGIS) and some tabs in the lower part. The interesting tabs for us are Libraries and Forced Builtins.

First open the Libraries tab. Add a New Folder and choose the python folder of your QGIS installation. If
you do not know where this folder is (it’s not the plugins folder) open QGIS, start a python console and sim-
ply enter ggis and press Enter. It will show you which QGIS module it uses and its path. Strip the trailing
/qgis/__init___ .pyc from this path and you’ve got the path you are looking for.
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H P Python Interpreters - 4
b General Python interpreters (e.g.: python.exe)
P Aptana Studio Name Location New ..
boocH = /bin/python2 7 fusr/bin/python27
b Help Auto Con
P Install/Update @
b Java
P Library Hover P
~ PyDev Down
Builders
b Debug =i Libraries | Forced Builtins l Predefined l P& Environment = @ String Substitution Variables
P Djange Templates Editer System PYTHONPATH
b Editor & fusr/libe 4/python2.7 flib-th @
Interactive Console = fusr/lib64/python2.7/lib-old
Interpreter - Iron Python & fusr/lib64/python 2.7 /lib-dynload @
Interpreter - Jython & fusr/lib64/python2.7/site-packages Remove
= fusr/lib64/python2.7/site-packages/gst-0.10
Logging = fusr/lib64/python2.7/site-packages/gtk-20 L3
PyLint & fusr/lib/python27/site-packages
PyUnit & fusr/lib/python 2.7 /site-packages/setuptools-0.6c11-py2.7 egg-info
Scripting PyDev & fusr/lib64/python2.7/site-packages/PyQt4
Task Tags & fhome/kkidew/cpp/qgis/qtcreator-build/output/python
P Remote Systems & fhome/kki.qgis/python/plugins
P Run/Debug
b Team lRestare Defau\.tsl l Apply
[ [
@ [ Cancel ] [ oK l

Figure 14.4: PyDevO OO D OOOODO
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You should also add your plugins folder here (on Linux itis ~/.ggis/python/plugins).

Next jump to the Forced Builtins tab, click on New... and enter ggis. 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.

*OoK*000D0o00oooooo

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.

For another possible setting of Eclipse to work with QGIS Python plugins, check this link

14.3 Debugging using PDB

If you do not use an IDE such as Eclipse, you can debug using PDB, following these steps.
First add this code in the spot where you would like to debug

# Use pdb for debugging

import pdb

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

pdb.set_trace ()

gooOoOoOoOoOOoOODODOQGIsCcoooooo

On Linux do:

$ ./Qgis

On Mac OS X do:

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

And when the application hits your breakpoint you can type in the console!

TODO: D ODOOODOOO
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Ub0o0O00O0bO0o00oob0ob0o0oobOobo0ooonoOonoOQgsPluginLayer 0000000000000
gboooOobooooobooooobooboooon

TODO: QgsPluginLayer 0000000000000 00O0ODOOO0OODOOOOOODOO

15.1 QgsPluginLayer0 000000

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):
QgsPluginlayer.__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

gboooboobooboobobboobooboobooboobobooboobooog

def readXml (self, node):
pass

def writeXml (self, node, doc):
pass

O0000o0b0o00o0b0obbo0oo0Db0obo0oooO factoryDOOOOOOOOOO

class WatermarkPluginLayerType (QgsPluginLayerType) :

def _ init_ (self):
QgsPluginlayerType.__init__ (self, WatermarkPluginLayer.LAYER_ TYPE)

def createlayer(self):
return WatermarkPluginLayer ()
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boboobobooooboboooboobooooboobooooboboooooboooonn

def showLayerProperties(self, layer):
pass
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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 (sel
# create acti
self.action =
self.action.s
self.action.s
QObject.conne

# check if Ra
if hasattr(se

f):
on that will start plugin configuration

QAction (QIcon(":/plugins/testplug/icon.png"), "Test plugin", self.iface.mainWindo

etWhatsThis ("Configuration for test plugin")
etStatusTip("This is status tip")
ct(self.action, SIGNAL("triggered()"), self.run)

ster menu available
1f.iface, "addPluginToRasterMenu") :

# Raster menu and toolbar available

self.iface.

self.iface.
else:

# there 1is

self.iface.

self.iface.

addRasterToolBarIcon (self.action)
addPluginToRasterMenu ("&Test plugins", self.action)

no Raster menu, place plugin under Plugins menu as usual
addToolBarIcon(self.action)
addPluginToMenu ("&Test plugins", self.action)

# connect to signal renderComplete which is emitted when canvas rendering is done
QObject.connect (self.iface.mapCanvas (), SIGNAL ("renderComplete (QPainter x)"), 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.
self.iface.
else:
self.iface.
self.iface.

# disconnect

QObject .disconnect (self.iface.mapCanvas (), SIGNAL("renderComplete (QPainter «)"),

removePluginRasterMenu ("&Test plugins", self.action)
removeRasterToolBarIcon (self.action)

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

from signal of the canvas

self.renderTes
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Once your plugin is ready and you think the plugin could be helpful for some people, do not hesitate to upload it to
000 python OO OO DOOODODO. On that page you can find also packaging guidelines about how to prepare
the plugin to work well with the plugin installer. Or in case you would like to set up your own plugin repository,
create a simple XML file that will list the plugins and their metadata, for examples see other plugin repositories.

Please take special care to the following suggestions:

17.1 Metadata and names

avoid using a name too similar to existing plugins

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

avoid repeating “plugin” in the name of the plugin itself
use the description field in metadata for a 1 line description, the About field for more detailed instructions

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.)

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

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

do not include generated file (ui_*.py, resources_rc.py, generated help files...) and useless stuff (e.g. .gitig-
nore) in repository

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

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

include at least minimal documentation and, if useful for testing and understanding, sample data.
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173 000 pythonO D OO OOODOODO

*MO00*python 00 O0OD0O0O0O0ODOO http://plugins.qgis.org/ 000000000 0D0O0O

U00000000ob000ob0O00b0DbO00 OSGEO webportal 0 OSGEOIDOOOOOOODOOO
goo

gboooboobooboobobobobbooboobooboobooboboboooboobboboo

TODO: Insert a link to the governance document

1731 00O

gboboobOoboooboobooooboooooobooooboon
- 0J000DOO0O0OOODOOOOOODOOOODOODOOOODOOn
*J000*000000000Db0b000bO0bO00Ooob0obO0oooDOoDbOon

* users which have the special permission plugins.can_approve get the versions they upload automatically
approved

* users which have the special permission plugins.can_approve can approve versions uploaded by others as
long as they are in the list of the plugin owners

OO000D00000 *»staff* 00000000000 *owners* 0000000000 O0O0OOCDO

« 0000 ‘plugins.can_approve'0 00 0000000000000 ODOOOODOOOOOODOO
uboooboooobooboooooo

1732 00000

Staff members can grant trust to selected plugin creators setting plugins.can_approve permission through the
front-end application.

The plugin details view offers direct links to grant trust to the plugin creator or the plugin owners.

1733 00O

Plugin’s metadata are automatically imported and validated from the compressed package when the plugin is
uploaded.

Here are some validation rules that you should aware of when you want to upload a plugin on the official reposi-
tory:

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. metadata.txt OO0 O0O0OO0OO
3. all required metadata listed in metadata table must be present

4. the version metadata field must be unique

1734 0000000

Following the validation rules the compressed (.zip) package of your plugin must have a specific structure to
validate as a functional plugin. As the plugin will be unzipped inside the users plugins folder it must have it’s
own directory inside the .zip file to not interfere with other plugins. Mandatory files are: metadata.txt
and __init__ .py. But it would be nice to have a README and of course an icon to represent the plugin
(resources.grc). Following is an example of how a plugin.zip should look like.
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plugin.zip
pluginfolder/
|-— 118n
| |-— translation_file_de.ts
|-— img
| |-— icon.png
| ‘-— iconsource.svg
|-— __init___.py
| -— Makefile
| -— metadata.txt
| —— more_code.py
|-— main_code.py
| —— README
| -— resources.qrc
|-— resources_rc.py
—— uil_Qt_user_interface_file.uil
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Chapter 18

Jooobobon

oboocobOoboooobOobooooobobooooobobooooboobooooo

181 000000000 DODO0ODOOD0DO0ODOO0ODOOn

00000000 func:‘initGui()'0 0 O O

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)

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

unload () OOOOOO

self.iface.unregisterMainWindowAction (self.keyAction)

FroooOoboooooooooonogd

def keyActionF7(self):
QMessageBox.information(self.iface.mainWindow (), "Ok", "You pressed E7")

182 DO OO0DDOODOOOO

QGIS240000000000000O0O00DOOOO0OOOOOOOOODLOODOOOO APIODOODOOO
gboboobOobooooboboooooboooooaoa

root = QgsProject.instance () .layerTreeRoot ()
node = root.findLayer (iface.activelayer () .1id())
new_state = Qt.Checked if node.isVisible () == Qt.Unchecked else Qt.Unchecked

node.setVisible (new_state)

183 0000000 O0ODOODDOODOOODODOO

def changeValue (self, value):

layer = self.iface.activelayer ()
if (layer):
nkF = layer.selectedFeatureCount ()

if (nF > 0):
layer.startEditing ()
ob = layer.selectedFeaturesIds ()
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b = QVariant (value)
if (nfF > 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
else:
QMessageBox.critical (self.iface.mainWindow (), "Error", "Please select a layer")

obooobooooOooboobooooo(@uoboooobooooboooob)oboboobooooobo
gooooood

self.changeValue (50)
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Chapter 19

Jogooobobobobood

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

«J0000D00ODO00DOODOOUDODOOUODOODOUODODOUDODOD
* implements basic methods from graph theory (currently only Dijkstra’s algorithm)

The network analysis library was created by exporting basic functions from the RoadGraph core plugin and now
you can use it’s methods in plugins or directly from the Python console.

191 0000

Briefly, a typical use case can be described as:
. 00000oO0o0o00oooo0oooo0oooooooDooOoooooOoooooOooo
2.00000000
3. 0000000000000000000O

19.2 Building a graph

The first thing you need to do — is to prepare input data, that is to convert a vector layer into a graph. All further
actions will use this graph, not the layer.

As a source we can use any polyline vector layer. Nodes of the polylines become graph vertexes, and segments of
the polylines are graph edges. If several nodes have the same coordinates then they are the same graph vertex. So
two lines that have a common node become connected to each other.

Additionally, during graph creation it is possible to “fix” (“tie”) to the input vector layer any number of additional
points. For each additional point a match will be found— the closest graph vertex or closest graph edge. In the
latter case the edge will be split and a new vertex added.

Vector layer attributes and length of an edge can be used as the properties of an edge.

Converting from a vector layer to the graph is done using the Builder programming pattern. A graph is constructed
using a so-called Director. There is only one Director for now: QgsLineVectorLayerDirector. The director sets
the basic settings that will be used to construct a graph from a line vector layer, used by the builder to create the
graph. Currently, as in the case with the director, only one builder exists: QgsGraphBuilder, that creates QgsGraph
objects. You may want to implement your own builders that will build a graphs compatible with such libraries as
BGL or NetworkX.

To calculate edge properties the programming pattern strategy is used. For now only QgsDistanceArcProperter
strategy is available, that takes into account the length of the route. You can implement your own strategy that
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will use all necessary parameters. For example, RoadGraph plugin uses a strategy that computes travel time using
edge length and speed value from attributes.

It’s time to dive into the process.
First of all, to use this library we should import the networkanalysis module

from ggis.networkanalysis import =

Then some examples for creating a director

# don’t use information about road direction from layer attributes,
# all roads are treated as two-way
director = QgsLineVectorlayerDirector (vlayer, -1, "', 77, "7, 3)

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

one-way roads with reverse direction have the value "1", and accordingly
bidirectional roads have "no". By default roads are treated as two-way.
This scheme can be used with OpenStreetMap data

director = QgsLineVectorLayerDirector (vLayer, 5, ’'vyes’, 1’7, 'no’, 3)

HH o W H H

To construct a director we should pass a vector layer, that will be used as the source for the graph structure and
information about allowed movement on each road segment (one-way or bidirectional movement, direct or reverse
direction). The call looks like this

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

And here is full list of what these parameters mean:
e v1 — vector layer used to build the graph

e directionFieldId — index of the attribute table field, where information about roads direction is
stored. If —1, then don’t use this info at all. An integer.

e directDirectionValue — field value for roads with direct direction (moving from first line point to
last one). A string.

* reverseDirectionValue — field value for roads with reverse direction (moving from last line point
to first one). A string.

e bothDirectionValue — field value for bidirectional roads (for such roads we can move from first
point to last and from last to first). A string.

e defaultDirection — default road direction. This value will be used for those roads where field
directionFieldId is not set or has some value different from any of the three values specified above.
An integer. 1 indicates direct direction, 2 indicates reverse direction, and 3 indicates both directions.

It is necessary then to create a strategy for calculating edge properties

properter = QgsDistanceArcProperter ()

And tell the director about this strategy

director.addProperter (properter)

Now we can use the builder, which will create the graph. The QgsGraphBuilder class constructor takes several
arguments:

ecrs—U0O00000O0O0O0O0O0DOOOOODOO
e offEnabled —“00000D0”000000000000000C0OO00O00O ::True(OTFOO).
- J000Db0OU0—DOO0O0O0O0ODbDODbOUODODObDbODODOODODOO
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000 D—0000D00000000D0D000 “WGSs4”000

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

Also we can define several points, which will be used in the analysis. For example

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

Now all is in place so we can build the graph and “tie” these points to it
tiedPoints = director.makeGraph (builder, [startPoint, endPoint])
Building the graph can take some time (which depends on the number of features in a layer and layer size).

tiedPoints is a list with coordinates of “tied” points. When the build operation is finished we can get the
graph and use it for the analysis

graph = builder.graph()

With the next code we can get the vertex indexes of our points

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

193 00000

Networks analysis is used to find answers to two questions: which vertexes are connected and how to find a
shortest path. To solve these problems the network analysis library provides Dijkstra’s algorithm.

Dijkstra’s algorithm finds the shortest route from one of the vertexes of the graph to all the others and the values
of the optimization parameters. The results can be represented as a shortest path tree.

The shortest path tree is a directed weighted graph (or more precisely — tree) with the following properties:
* only one vertex has no incoming edges — the root of the tree
« all other vertexes have only one incoming edge

« if vertex B is reachable from vertex A, then the path from A to B is the single available path and it is optimal
(shortest) on this graph

To get the shortest path tree use the methods shortestTree () and di jkstra () of QgsGraphAnalyzer class.
It is recommended to use method di jkstra () because it works faster and uses memory more efficiently.

The shortestTree () method is useful when you want to walk around the shortest path tree. It always creates
a new graph object (QgsGraph) and accepts three variables:

esource0—0O0O0OO00
e startVertexldx — 0 00000000000 0ODO0OO0OOOODOOOOO
e criterionNum — 0 000000000000 OCO0O0O0DOOOMNH
tree = QgsGraphAnalyzer.shortestTree (graph, startId, 0)
The dijkstra () method has the same arguments, but returns two arrays. In the first array element i contains

index of the incoming edge or -1 if there are no incoming edges. In the second array element i contains distance
from the root of the tree to vertex i or DOUBLE_MAX if vertex i is unreachable from the root.

(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, startId, O0)

Here is some very simple code to display the shortest path tree using the graph created with the
shortestTree () method (select linestring layer in TOC and replace coordinates with your own). Warn-
ing: use this code only as an example, it creates a lots of QgsRubberBand objects and may be slow on large
data-sets.
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from PyQt4.QtCore import =
from PyQt4.QtGui import =«

from ggis.core import =«
from ggis.gui import =
from ggis.networkanalysis import =«

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

director = QgsLineVectorlLayerDirector(vl, -1, ", "7/, 7", 3)
properter = QgsDistanceArcProperter ()

director.addProperter (properter)

crs = ggis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs ()

builder = QgsGraphBuilder (crs)

pStart = QgsPoint (-0.743804, 0.22954)

tiedPoint = director.makeGraph (builder, [pStart])
pStart = tiedPoint[0]

graph = builder.graph ()

idStart = graph.findVertex (pStart)

tree = QgsGraphAnalyzer.shortestTree (graph, idStart, 0)
i = 0;

while (i < tree.arcCount()):

rb = QgsRubberBand(ggis.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 di jkstra () method

from PyQt4.QtCore import =
from PyQt4.QtGui import =«

from ggis.core import =«
from ggis.gui import =
from ggis.networkanalysis import =«

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

director = QgsLineVectorlLayerDirector(vl, -1, *", "7, 7", 3)
properter = QgsDistanceArcProperter ()

director.addProperter (properter)

crs = ggis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs ()

builder = QgsGraphBuilder (crs)

pStart = QgsPoint (-1.37144, 0.543836)
tiedPoint = director.makeGraph (builder, [pStart])
pStart = tiedPoint[0]

graph = builder.graph ()
idStart = graph.findVertex (pStart)
(tree, costs) = QgsGraphAnalyzer.dijkstra(graph, idStart, 0)
for edgeId in tree:
if edgelId == -1:
continue

rb = QgsRubberBand(ggis.utils.iface.mapCanvas())
rb.setColor (Qt.red)
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rb.addPoint (graph.vertex (graph.arc (edgeld) .inVertex()) .point())
rb.addPoint (graph.vertex(graph.arc (edgeld) .outVertex()) .point())

19.3.1 Finding shortest paths

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 T T, that is start point of this edge
assign T =TT
add point A to path

At this point we have the path, in the form of the inverted list of vertexes (vertexes are listed in reversed order
from end point to start point) that will be visited during traveling by this path.

Here is the sample code for QGIS Python Console (you will need to select linestring layer in TOC and replace
coordinates in the code with yours) that uses method shortestTree ()

from PyQt4.QtCore import =
from PyQt4.QtGui import =«

from ggis.core import =«
from ggis.gui import =«
from ggis.networkanalysis import =

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

director = QgsLineVectorLayerDirector(vl, -1, *", 7/, "7, 3)
properter = QgsDistanceArcProperter ()

director.addProperter (properter)

crs = ggis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs ()

builder = QgsGraphBuilder (crs)

pStart = QgsPoint (-0.835953, 0.15679)
pStop = QgsPoint (-1.1027, 0.699986)

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

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

idStart = graph.findVertex (tStart)
tree = QgsGraphAnalyzer.shortestTree (graph, idStart, 0)

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

if idStop == -1:
print "Path not found"
else:
p = [1
while (idStart != idStop):
1 = tree.vertex (idStop) .inArc()
if len(l) == 0:
break
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e = tree.arc(1[0])
p.insert (0, tree.vertex(e.inVertex()) .point())
idStop = e.outVertex()

p-insert (0, tStart)
rb = QgsRubberBand(ggis.utils.iface.mapCanvas())
rb.setColor (Qt.red)

for pnt in p:
rb.addPoint (pnt)

And here is the same sample but using di jkstra () method

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

from ggis.core import =«
from ggis.gui import =«
from ggis.networkanalysis import =

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

director = QgsLineVectorLayerDirector(vl, -1, *’, 7/, 77, 3)
properter = QgsDistanceArcProperter ()

director.addProperter (properter)

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

pStart = QgsPoint (-0.835953, 0.15679)
pStop = QgsPoint (-1.1027, 0.699986)

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

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

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

(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, idStart, 0)
if tree[idStop] == -1:
print "Path not found"
else:
p = []
curPos = idStop
while curPos != idStart:
p.append (graph.vertex (graph.arc (tree[curPos]) .inVertex()) .point ())
curPos = graph.arc(tree[curPos]) .outVertex();

p.append(tStart)

rb = QgsRubberBand(ggis.utils.iface.mapCanvas())
rb.setColor (Qt.red)

for pnt in p:
rb.addPoint (pnt)
19.3.2 Areas of availability

The area of availability for vertex A is the subset of graph vertexes that are accessible from vertex A and the cost
of the paths from A to these vertexes are not greater that some value.
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More clearly this can be shown with the following example: “There is a fire station. Which parts of city can a
fire truck reach in 5 minutes? 10 minutes? 15 minutes?”’. Answers to these questions are fire station’s areas of
availability.

To find the areas of availability we can use method dijkstra () of the QgsGraphAnalyzer class. It is
enough to compare the elements of the cost array with a predefined value. If cost[i] is less than or equal to a
predefined value, then vertex i is inside the area of availability, otherwise it is outside.

A more difficult problem is to get the borders of the area of availability. The bottom border is the set of vertexes
that are still accessible, and the top border is the set of vertexes that are not accessible. In fact this is simple: it
is the availability border based on the edges of the shortest path tree for which the source vertex of the edge is
accessible and the target vertex of the edge is not.

Here is an example

from PyQt4.QtCore import =
from PyQt4.QtGui import =«

from ggis.core import =«
from ggis.gui import =
from ggis.networkanalysis import =

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

director = QgsLineVectorlLayerDirector(vl, -1, *", "/, "7", 3)
properter = QgsDistanceArcProperter ()

director.addProperter (properter)

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

pStart = QgsPoint (65.5462, 57.1509)
delta = ggis.utils.iface.mapCanvas () .getCoordinateTransform() .mapUnitsPerPixel () * 1

rb = QgsRubberBand(ggis.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)
(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, idStart, 0)
upperBound = []
r = 2000.0
i =0
while i < len(cost):

if cost[i] > r and tree[i1] != -1:

outVertexId = graph.arc(tree [1i]) .outVertex()
if cost[outVertexId] < r:
upperBound. append (1)
i =1+ 1

for i in upperBound:
centerPoint = graph.vertex (i) .point ()
rb = QgsRubberBand(ggis.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))
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rb.addPoint (QgsPoint (centerPoint.x ()

- delta,

centerPoint.y () + delta))
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