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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: PyQGISOOODOOO(CODOOO0O0ODOOOO00ODODO0OO0ODOOOn)
QGISpython D 00D ODOO0OOODOOOOOOODOOODOODOOOODOODOOOO:
« QGISOODO PythonOOOOOOOODOOOOODO
« PythonOODODOOOOODOODOOOO
s QGISAPIDOOUODOOOOODODOOOODOO

QGISOOIDDOODOODOOODbODOOODO ‘000 QGIS API <http://doc.qgis.org/>_ 000000000
OO0OO00PythonO QGIS APIO C++ 0 APIDODOOOOOO

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 Python 0O OO0

oobooOooobooooboaGISO)yooooooo pythonOOODOOOOOOOOODOOOODOOOO
O0o0000o0ooO0 00000 -Python00000 ODOOOOO0ODOOOOOOOODOOOOOD
ubobooboboooobooooboooboog:

doo0dodobDdoooo0oodooOoooooDodoooooooDoooooooIboooooon
00000000 oO0DOoO0ODoOOoDooOO0oDoOOoDDOOooDOO0o0DbOO0oDoOOoDooOoDooOoDooOOoDoOon
JooQGISODDDDDDDDODDODO QgisInterfacedJDOUOOUOUOUOOO ggis.utils.ifacel
0000000000000 0000000000000DO00DO00DO00DODOO00DbO0O0 QGISOO
00000000oo0oooooooooooobooooog

For convenience of the user, the following statements are executed when the console is started (in future it will be
possible to set further initial commands):

from ggis.core import =«
import ggis.utils



http://doc.qgis.org/
http://blog.qgis.org/
http://blog.qgis.org/?q=node/59
http://plugins.qgis.org/
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.Z. - Python console ) ) (s

=== layer = qgis.utils.iface.activelLayer()

=== layer.getlLayerID()
PyQt4.QtCore.Qstring(u'zeleznice_prahaz20l100504144500308" )
=== layer.featureCount()

1901

=] I

Figure 1.1: QGIS Python O 0O 00O O

gboooboooboobooboooobooooboobooobooboooobooboooboobo@obooboo o0 —
gboooboobooo..ooboono)

1.2 Python OO OO0

QGISI 000000000000 0O00bO00DD C++ 000000000 QGISO PythonODOODO
gooooobooOdPythonDOO0OO0OODOOOODOODOOOOODOOLOOODCHDOOODOODODO
gooobooooobo(@oobobooobobobooboooooboobooooboo)boobooooDbo
gooooooo

O00000ooooo0o0ooooooood Ppython0 00000000000 DODOOOOOOOOOOD
OO0oooooOg python0 000000000 DDOOOOOODOOOOOODODODDODOOOOD
00000 Python Plugin Repositories D 0 00000000 OOO0O

Python OO OOOOOOO0OOOOODOOO0O0O0O0D0O0O pluginsO0OO0OOODOO

1.3 Python OO OO O0O0OOO

GgiISOOOoOooooOoboboooooboobobooooooooboobobooooooobobooon
U00000O000000pyQGISO0OOO0OD0OOO0O0O0 —ggis.core0 00000 import0 00000
gbobooboobooooboobooooooo

goboooooooboeISUbb0D —oooboboooboooboooboooboo pDbFO0OODOOODODO
uboobod-boooboboobobooboboobobuoboboboobobodid ggis.guid
gbOoo0ooooboeuiooooooooooiooboobooboboobobobooooon0on widget O
oboobOooboooboobooboooboooobooobooobooboooboooboOoooOooboOoooDoon

131 PyQGISO OO 00000 O0OOO0OOOOOO
O0:qois.py000o0oooooobobooobooo*xboboobooo*—00bobonbooon
U000Do0b000bo0obobooond pythonD import OO0 OOD0OOOODO

U0b00000qusO000000 mport0000000000O0O00OO0 -0000000000000O0O
OO00D00000 —000D0O000D00QGISUNDDOOODDODD setprefixpathO OO 0OOOODO

2 Chapter1. 0000


http://www.qgis.org/wiki/Python_Plugin_Repositories
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TrueOOODDOOOOQGISO prefix DO DD DO OODODODDOOODOODOODOOODOD initQgis ()
gooooobooQGISUbboooobooooobooooboobooogooo

from ggis.core import =«

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

# load providers
QgsApplication.initQgis ()

U000 QGISAPI—O00000O00DOOODODOO0ODOODLODOOODbOO0OOOOobOO GUIDOODO
U-0000000000000000000 )

QGISOODO0O0OD0O0ODO0D0O exitogis() UOOOOOOO @OOODOOOOOOODOODOO
gboooboboooobooboooono)obobooooboon

QgsApplication.exitQgis ()

132 00000000000 OOOOOD

QGISOU0DOD0ODO Python DD ODOODOODOOOODOOOODOOOODODOOODODODOODOOD
oo00oobo0obo0o0bo0 —000b000 PytheonOOOOOODOODO:

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

OO0 pPYTHONPATHO OO OOOOODOOODOOODOOOOOOOOODOOO ggispath 000000
oQGIStuooobooooboboooobooon:

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

OO0 PyQGISOOOO0O0OO0DOODOOOOO0ODODOODOOO00O0000O0DO ggis_corel ‘qgis_gui‘D
gboooboooobD (pythonOOOOOO0OO0ODOOOOODOODOOODOOOH)OOODOOOOODOODAO
oooSOO0b0DoO0ObO0o00ooooooo0mpert0O0D0O0OOO0O0OO0O0O0@OOO0OOODODOD
gooobooooooobooogooon):

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

g0o00obOO0obOo0oQGIsobooboooboobdbooooobUoobo0oboDOobooooobDOobooog:
e Linux 0 O : export LD_LIBRARY_PATH=/qgispath/lib
* Windows [0 O : set PATH=C:\qgispath; % PATH %

ooboooooOoobooobooooobboobobooobooboooobbooboopyQGISObOOOOODO
obooobOobooooboobooooobooboooooboboooog:

- QGISOODOO0OOOODLOOOODOOOOODLOObOOOOODbOOOOObOObOOOOoDbLDOObOODOO
ooboobooboQGIsuoooooboooooobogbboooooooooobooooboooDo
gboboooboboobobobobooboboboooboboboobooboboboobobo
obooooOobooobooboooboon

- J0000DOOOODOOOQGISOOOOODLOOOOOO0DbOOOOObOOoO0ObOO0O0DO0OObOODn
oboobooboobooboooooboooboooooooboooooboobooboooboonn
goooboobooobooboboboooobooooooDboo

Uo0o00o0o0b0o0oboO0ob00b0o0000gn -WindowsD MacOSXUOODOODOODOOOOODODOO
00000000000 LnuxOO QGISOO0OO0O00C0O0000O0OO0DOO0OO0O0bO0O000O0
obooooobooog

13. PythonO OO ODOOODO 3






Chapter 2

Joobobon

oobOoobooooooboooooo.QGISsooooooooooooooooonbo.obooboooDn
gbooobOobooooobooooo,o0boobobooooboobooog.

21 000000

oboobooboobooobobooooooboooboobooboobooooboo,0b00b000n
gooooobooog:

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

oobobooooobooooobooooobooooooooooooOooo.obboo0oooooooobooooa
gbooooo.0cooobobobobobobooooobooooooooooOoobo.OboboOoboon
ubbooboboooooboooobooboooognn.

gbooobooboobooboboobbobbobbobooboobooboboobbobbobbobbon
oo.

e OGRODDOOO (shapefiles 000 DO0OO0O0O0)-0OO0000DOOOOOOOOOO

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

e PostGISODOODODOO —O0OOD0OODO PostOD reSQLOOODOOODOOODOOODOOODOOODOO
O000.000000000 ggsbataSourceURIODOUOOOOOODOOOODO.ODO QGISO
Postgres 00O DO O0OO0OO0OOOOO0OOOOOOOODOODOOOO:

uri = QgsDataSourceURI ()

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

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

vlayer = QgsVectorLayer (uri.uri(), "layer name_you_like", "postgres")

- CSVOOOOOODOODDOOODDOOOODDO -0DO00ODOOO0DDODOOOO0ODxODOOODOOO
“x>OydbOoooooo «yyooooboobooooobooooog:

)

uri = "/some/path/file.csv?delimiter=%s&¢xField=%s&yField=%s" % (";", "x", "y")
vlayer = QgsVectorLayer (uri, "layer_ name_you_like", "delimitedtext")
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2.2

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 geomtries 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 —“gpx” 00O 0OD0OODOODOODOO gpxOODOODOO tracks,routes, waypoints 0 0 0 O O
O00OCO0O0.000000000 TOOO (track/route/waypoint) OO0 wlOOOOOOOO
go:

uri = "path/to/gpx/file.gpx?type=track"
vlayer = QgsVectorLayer (uri, "layer_name_you_like", "gpx")

SpatiaLite U0 0000 —QGISv1.1 00000000 0OO0ODO. PostGISOOOODOOOODOODO
O,QgshataSourceURIODOOOOOOOOOOODOOOOOOOO

uri = QgsDataSourceURI ()
uri.setDatabase (' /home/martin/test-2.3.sglite’)

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

uri.setDataSource (schema, table, geom_colum)

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

MySQLOGROOODOOOOO0OO WKB-UOOOOOOOO —OO0O0O0O0O0O0O0O0O0OO0O0O0OD0OO0
oood

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

wrESOoOOoooOd.Oooooodg URIDOO0O0OO0OwrsOOOOOoOOOO:

uri = "http://localhost:8080/geoserver/wfs?srsname=EPSG:23030&typename=\
union&version=1.0.0&request=GetFeature&service=WEFsS",
vlayer = QgsVectorlayer ("my_wfs_layer", "WES")

URIO urllib00000000O000COOO0OOOCOOODOO0O0OO0

params = {
"service’: "WEFS’,
"version’: 71.0.0',
"request’: ’GetFeature’,
"typename’: ’‘union’,
"srsname’ : "EPSG:23030"
}
uri = "http://localhost:8080/geoserver/wfs?’ + \

urllib.unquote (urllib.urlencode (params) )

And you can also use the

oooogn

goboooooobooobooO0o GhbALODOOOODOOO0ODOOO0DL.00b0DO00b0bO00b0ObO00ODO
oooobobo.0o00oooooooboboobooooooboooo GbALOOO0O0OOOOOO0OO0O0O0OO0
obodoooo(@oooboooboooooboobooobooobooobooobooon).ooooooobo
gboboobOobooooboboooboobooooboon:

Chapter2. 0000000
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fileName "/path/to/raster/file.tif"
fileInfo QFileInfo (fileName)
baseName = fileInfo.baseName ()
rlayer = QgsRasterlLayer (fileName, baseName)
if not rlayer.isValid():

print "Layer failed to load!"

ooooooowcSoOooooooooooboooooo

layer_name = 'elevation’

uri = QgsDataSourceURI ()

uri.setParam (’‘url’, ’"http://localhost:8080/geoserver/wcs’)
uri.setParam ( "identifier", layer_name)

rlayer = QgsRasterlLayer (uri, ’'my_wcs_layer’, ’"wcs’)

oooooowMSOOOOOOOOOOOO0OO0OO0D.0000 GetCapabilitiesOOOOOO APIODOO
oboooo—0o0oobooboobOoboobooboobooooboon:

urlWithParams = ’‘url=http://wms.jpl.nasa.gov/wms.cgi&layers=global_mosaic&\
styles=pseudo&format=image/jpeg&crs=EPSG:4326’

rlayer = QgsRasterLayer (urlWithParams, ’'some layer name’, ’‘wms’)

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

23 0 000O0Oo0oooog

obobooooboooooobobooooobooboooobooboobooboOoboboooboOoDbOobn
gboboooooob.boboobobobooboooboboobooooooooobobOobooboon
ubobooboooobobooooo iboboooobooooboboooboo.coboboooboobo
gbooobooboooboobooooooboooooobooo.

oooooobooooooon:

QgsMapLayerRegistry.instance () .addMapLayer (layer)

oboocobOobooooboobo,ob0oboobooboboooooboooobooboooooa:

QgsMapLayerRegistry.instance () . removeMapLayer (layer_id)

TODO: OO0 O000O0OO0O00DOOOO00DOOOOO0ODOOOO0ODO

23. 00000000000 7






Chapter 3

Jooooobobon

obooooOobooooboboooooboooooobooboooobobooooooo.

31 0000000

oobooobooobooobooooooobooooboo,000b0oobooobbooboooboo0oooboOoooDn
gb.00b00b0b00b0o0o0b00o0oocoooo.0obooooooooooboooboooboOo,ob00boon
goboobooobooobo.oboobboooboooboobboooboOooboobooooboOoooDn
gooo.0obooooobooogoboobooboboobooo,0ocobooboobDOoboboOooDOoDbo
goooooboooog.

>>> rlayer.width (), rlayer.height ()

(812, 301)

>>> rlayer.extent ()

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

32000000

gbobooboboooboboooobooooob,oooboboobobooooo.b0boo0OobOoDbo
gboogbooboobooboboobooboob.bobbobooboobooboob:

000000 | Constant: QgsRasterLater.X | O0O0OO

1 ooooooo goo0o0oOoOoOoOooooooooo

2 ooooooo ooo0ooQoQoOoopoooooooo

3 oooooo goooooooooooooooooo

4 ooooooooooooo goooooooooooooooooo

5 oboooooboooboooo “Palette” layerdrawn using a pseudocolor algorithm
7 ooooooooooooo 20000000000000000000

8 ooopoooooooooo 200000000000000000OOO
9 oooooogooo 20000000000000000000

ooooooobooon:
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>>> rlayer.drawingStyle ()
9

ooooboobooboooooooobooo@woo=0,000=0)00,00000000000000000
obooobooooo.oo,0oo0oboooobooooobobo0ooboooobo0o.0oboobobooooo
gbo0OdRrRGBOOOODOOOOODOOOODO,00D00000DOO0O0OODOOOODOODOODO
oooobooooooon.

oobooboooboooooooooobooooooobooooboooboooooooooobobo.o0nn
gbobooboobooooboobooooboooooob,oboobobo booooboobooo.

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

321 JO0OO0OooOO

gbooooOoboooooboooooobooo.ocoboboooooboooooon:

>>> rlayer.setDrawingStyle (QgsRasterLayer.SingleBandPseudoColor)
>>> rlayer.setColorShadingAlgorithm(QgsRasterLayer.PseudoColorShader)

The PseudoColorShader is a basic shader that highlighs low values in blue and high values in red. Another,
FreakOut Shader uses more fancy colors and according to the documentation, it will frighten your granny and
make your dogs howl.

obooooooboooooboboooboooobobobooboo.obobobobooooo3000n
oooo:

-0 @WO)y0O0bOO0O0OO0O0ODOODOOOOODOOOODOODOOOODObOOODOO.

- (000 OO0DbOODOODObOODOODOODOODODODOOODODDOO.

- (00)xOOODOOOOO,0000O00bOO0O0OO0DbOOOObOObOOn.
0000000000000 o0DO0OO0@DboboOoooD oo 255):

>>> rlayer.setColorShadingAlgorithm(QgsRasterLayer.ColorRampShader)

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

>>> fcn = rlayer.rasterShader () .rasterShaderFunction ()

>>> fcn.setColorRampType (QgsColorRampShader.INTERPOLATED)

>>> fcn.setColorRampItemList (1st)

obooooOoboooooboooooboon:

>>> rlayer.setDrawingStyle (QgsRasterLayer.SingleBandGray)

322 000000000

QGISOOO0O0b0bOoboo3b0uobooboboooooooboobo@ob ooboobooboob oon
booooobo.ooooboboooobooboboooooo.ooboooobobobo (Hooo
o0 @oboooooooogn:

>>> rlayer.setGreenBandName (rlayer.bandName (1))
>>> rlayer.setRedBandName (rlayer.bandName (2))

dddd000000o00o0o0oOoOoOoOooOoOoOoOoOoOOoOOoOoOoOOoOoOoOOOOoOOoOOOO.000000a
o0d:

>>> rlayer.setDrawingStyle (QgsRasterLayer.MultiBandSingleBandPseudoColor)
>>> rlayer.setGrayBandName (rlayer.bandName (1))

>>> rlayer.setColorShadingAlgorithm (QgsRasterLayer.PseudoColorShader)

>>> # now set the shader

10 Chapter3. 0000000000
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33 000000

ugboabodgboooboooboboboobbooboobodobooboobooban:

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

gobogooo,bobocoobobooboooobooobooboooooobooooo0oooboOooboboOo.oo
oo0oQGIS14000000000000D.

goooboobooobooboboooooobooooobobbooooboboboooDoDo.
With WMS raster layers, these commands do not work. In this case, you have to do it explicitily:

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

obooboobooobo(@oobooboobobooboboooboobooboooboooon),oobooobn
OCoO)oooDooOoOoOooobO @GISOoOoO0ooooooDoD “fface’y00000DOODOOOOO
oooo:

iface.legendInterface () .refreshLayerSymbology (layer)

340000

boboobobooooboooobooboog:

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

if ident.isvValid{():
print ident.results()

The results method in this case returs a dictionary, with band indices as keys, and band values as values.

{1: 17, 2: 220}

33. 0O0Ooooog 11






Chapter 4

Jooooobobon

obooooOobooooboboooooboooooobooboooobobooooooo.

41 00 O0O0O0OO0DOOOOOO

Iterating over the features in a vector layer is one of the most common tasks. Below is an example of the simple
basic code to perform this task and showing some information about each feature. the 1ayer variable is assumed
to have a QgsVectorLayer object

iter = layer.getFeatures ()
for feature in iter:
# retreive every feature with its geometry and attributes
# fetch geometry
geom = feature.geometry ()
print "Feature ID 2¢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: 2d points" % len(x)
elif geom.type() == QGis.Polygon:
x = geom.asPolygon ()
numPts = 0

for ring in x:
numPts += len (ring)
print "Polygon: 2¢d rings with 2¢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

Attributes can be refered by index.

idx = layer.fieldNamelIndex (' name’)
print feature.attributes () [idx]

13
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411 0000000000 OOOO0OD

4.1.2 Convenience methods

For the above cases, and in case you need to consider selection in a vector layer in case it exist, you can use the
features () method from the buil-in processing plugin, as follows:

import processing
features = processing.features (layer)
for feature in features:

#Do whatever you need with the feature

gboboooobooobooboobooooboobobooooooboboooobobooboOoboOoobo
goooboobooooboboboooobooooooooo

0000000000 0obob00o0 00oO0bD0b0O0O Aunc: selectedFeatures 1 D 0000000000

selection = layer.selectedFeatures()
print len(selection)
for feature in selection:

#Do whatever you need with the feature

413 00000O0Ooooooood

0000000000000 00o00o0bO0o0bOO0Oo0oo0bOO0bOO0bOO0ODbOOooOo0oDOOoDOOooDan
QgsFeatureRequest DO OODOODO getFeatures () 0O0O00O0O0O0OOOOOODOOOO

request=QgsFeatureRequest ()
request.setFilterRect (areaOfInterest)
for £ in layer.getFeatures (request):

ubbooooboboboooboobobooobooooboboooooooboobooboooboobOobobo
gooooboobooooobobobooooboooobobbooooboboboooooDo

request.setSubsetOfFields ([0,2]) # Only return selected fields
request .setSubsetOfFields ([ name’,”id’ ], layer.fields()) # More user friendly version
request.setFlags ( QgsFeatureRequest .NoGeometry ) # Don’t return geometry objects

42 N0000D0ODOO0O

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()

oboobooboobobooobobooooooooobooooboooboooobooboooooooOo(@oboo
gooooooooo)oboooooooooooobobobobooobooooooDoDOoDO 0o
gbooobodob oboobooboobobboboobooboobooboboo

421 00000000

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")
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feat.setGeometry (QgsGeometry.fromPoint (QgsPoint (123,456)))
(res, outFeats) = layer.dataProvider () .addFeatures( [ feat ] )

422 00000000

To delete some features, just provide a list of their feature IDs:

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

423 00000000

It is possible to either change feature’s geometry or to change some attributes. The following example first changes
values of attributes with index 0 and 1, then it changes the feature’s geometry:

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 })

424 O00000O0ODOOOOOO

To add fields (attributes), you need to specify a list of field defnitions. For deletion of fields just provide a list of
field indexes.

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

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

gboogobooobobooboobobooboboobobobbobobobboboboobboboboobboobbon
gboobooobodgbodgbooboad

layer.updateFields ()

43 0J0O00O00ODOO0O0OODOODODbOODOO.

QGISUb0bUboboboboobOobOobDOooobDOobOOobOobDOobDOoboooOobOoobobobO
gooooooogob @obooooobooo)boboooooooboooboooobooobDOoboboOoDOoDbo
o000 —OoobooobooobooooobooooboobobooooooboooboobOooobO0oob0ooDn
obob0b—0O0b00bO0oboboobobooboooooooooooooooboobOobOOobOobOobon
gbooobooobooboobooboeuIoboobooooobooooboooboooobobooboooo
0/O0000000000000000D0000 undo/redo0 0000000000 0OODOOOODOOOD
goooobooboooooboboboooobooooobobbooobooboboboooooDo

To find out whether a layer is in editing mode, use 1sEditing () — the editing functions work only when the
editing mode is turned on. Usage of editing functions:
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# 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)

In order to make undo/redo work properly, the above mentioned calls have to be wrapped into undo commands.
(If you do not care about undo/redo and want to have the changes stored immediately, then you will have easier
work by editing with data provider.) How to use the undo functionality

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

if problem_occurred:
layer.destroyEditCommand ()
return

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

The beginEndCommand () will create an internal “active” command and will record subsequent changes
in vector layer. With the call to endEditCommand () the command is pushed onto the undo stack and
the user will be able to undo/redo it from GUI. In case something went wrong while doing the changes, the
destroyEditCommand () method will remove the command and rollback all changes done while this com-
mand was active.

J0000b0D00000 startEditing() 000000000000 0O0OODO commitChanges () O
rollback () 00000 —O0000000O0O0OOO0OO0OOOOOOOOOOOOOOOOOOOOOO
oooooooooooooo

44 D0000ODOOOOOO

Spatial indexes can dramatically improve the performance of your code if you need to do frequent queries to a
vector layer. Imagin, for instance, that you are writing an interpolation algorithm, and that for a given location you
need to know the 10 closest point from a points layer,, in order to use those point for calculating the interpolated
value. Without a spatial index, the only way for QGIS to find those 10 points is to compute the distance from each
and every point to the specified location and then compare those distances. This can be a very time consuming
task, specilly if it needs to be repeated fro several locations. If a spatial index exists for the layer, the operation is
much more effective.

Think of a layer withou a spatial index as a telephone book in which telephone number are not orderer or indexed.
The only way to find the telephone number of a given person is to read from the beginning until you find it.

goboooboooQaGiIstouobouobooboouoobobooooooboooboobooooboooon
oooooooooobooogoo

1. create spatial index — the following code creates an empty index:

index = QgsSpatialIndex ()
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2. add features to index — index takes QgsFeature object and adds it to the internal data structure. You can
create the object manually or use one from previous call to provider’s nextFeature ()

index.insertFeature (feat)

3. once spatial index is filled with some values, you can do some queries:

# 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))

45 0000 DOOOO

QgsVectorFileWriter OO0O0OO000000D0DODOOOOOOOO0O0ODDODOOOODODODO OGR
O0O0000000D000DOD0DO00 (shapefiles, GeoJSON, KMLOOOODOO)OOOOODOOO
uon

ododo0oo0ooooDoooooOoooooooo:
¢ from an instance of QgsVectorLayer:

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

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

error = QgsVectorFileWriter.writeAsVectorFormat (layer, "my_Jjson.json", \
"utf-8", None, "GeoJSON")

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

j0obobOoboboooUooooobooooDobO0bOobobooooooDooDoDOoDOoD
00000000000 0000D000 -shape 00000 0ODODOOOODODDO —OOO0ODODOOO
000000bO00ODO0o0bO00obO00oDOO0ooObO0oDOO00obO0o0oDOOO0oOOOooDbDOo0DbDOn
NoneUUOOUOO 40000000000 ODODODODODDOODO0ODOODOODO —ODOO
0 QgsCoordinateReferenceSystem 00 0000000000000 O00OO0OD0OOOOO
ooooooobooog

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.

e directly from features:

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

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

QOgsCoordinateReferenceSystem) — optional

6. driver name for the output file

writer = QgsVectorFileWriter ("my_shapes.shp", "CP1250", fields, \

HO¥E YR ¥R YR W T O W
[CRIRE N
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QGis.WKBPoint, None, "ESRI Shapefile")

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

# add a feature

fet = QgsFeature()

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

writer.addFeature (fet)

# delete the writer to flush features to disk (optional)
del writer

46 JO0O0ODODOODOO

gboboboboboboboooooooooooooooooboooooooooobobooboon
gboboobooboobbooboobbooboobbobobooboobooboobooboobbon
ooooogo

OO00000000D0 intd dowbleDOOOODOOODO

dddddddoooooooooboooouo0u00000000000 createSpatialIndex()
gbobooboobooooboooooboboooobobobooboobooboobDOOobDOoOnao iterate U
oobooooboooobooobo@booboobooooooobooooooboo0obobOooooobooDo
oooooo)o

00000000000 ggsVectorLayer O O0OO0O0OO0OO0 "memory" OO O0OOOOOOOOO
oo0o0o0ooooooooon

000000000 oo0o0oobDoOo00ooboboo0o0obonO URLOOOOoOoooooooooooan
00O0oOogO: "pPoint", "LineString", "Polygon", "MultiPoint", "MultiLineString",
"MultiPolygon".

vRIDOOO0O00O00CO0O0OO0O0O00O00bOO00bOO00bOO000OoO00ooOOoOooOOobOOO0bOO0DbOn
oood

crs=definition 10 0000000000000 QgsCoordinateReferenceSystem.createFromString ()
O0000o00oDoooooooOoooooOoooooo

index=yes 0000000000000 0DOOOODOOOOODOO

field=name:type(length,precision) 00000 0000000000000 0ODO0OOOOOOODOOOO0O
O (integer, double, string) 0 0 0 0 000000000000 OOODOOOOOOODOODOODOOO
oooo

The following example of a URI incorporates all these options:

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

The following example code illustrates creating and populating a memory provider:

# 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) ] )

# add a feature
fet = QgsFeature()
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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 ()

Finally, let’s check whether everything went well:

# show some stats

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

print "features:", pr.featureCount ()

e = layer.extent ()

print "extent:", e.xMin(),e.yMin(),e.xMax(),e.yMax()

# iterate over features
f = QgsFeature()

features = vl.getFeatures()
for f in features:
print "F:",f.id(), f.attributes(), f.geometry().asPoint ()

47 000000OODOOO(@OOOn)

oboobooobOooboooboooobooooooboooobooobooooobobooboo ooooDn
UO00o00obobooboooooooooboooooocooooboobooooobOooboooboooon
gboboobobooooboobooobooboooooboobooo

gooobooboobooboboobooboobooobo

renderer = layer.rendererV2()

And with that reference, let us explore it a bit:

print "Type:", rendererV2.type /()

gboooQGIstuogooboooooboboooooboboobooobooboooobogon:

ooo ooo oo
singleSym- QgsSingleSymbolRendere21 0000000 O0OOOOOOOOOO0O0OOO
bol

catego- QgsCategorizedSymbolRendéretVRI 0 OO0 OOOOOOOOOOOOODOOONO
rizedSymbol ooooo

graduat- QgsGraduatedSymbolRendedédrV 1 00000 0OOOO0OOO0OOO0O0OOO
edSymbol ooooooooooooo

bobobooobooobooboboboooooooboboobobOooOoobooobobOobOooooon
OgsRendererV2Registry 00000000000 0O0DOO0DOOO0O0OO0OOO0DOOOOODOOOO
ooo

It is possible to obtain a dump of a renderer contents in text form — can be useful for debugging:

print rendererV2.dump ()

ubdboboboobobobdb symbol () DOOOODOOOODOOO0OO0DOO setsymbol () UOO
obooooOoboooobo (c++ooboooo:oooobobobooboobooboobooboooo)g

0000000000000 000O00O0D00000000000000DO: classAttribute() 000
00 setClassAttribute() DOOO0O0O0OO0OO

To get a list of categories:
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for cat in rendererV2.categories():
print " : S " % (cat.value() .toString(), cat.label(), str(cat.symbol()))

value () DO0OO0OD0OOO0OOO0OO0OO0OOO0ODOO0O label() OO0OOO0OO0OOOOODOOODOOODOOO
sympbol () DODOOO0OOOOOOOOOODOOOOOOODOO

R I A A A I I
sourceColorRamp () DO OO0 sourceSymbol () DO OUOOOOOODODOOO

boboooobobooooobobooooobobooooobooboobooboOoboboooboOoDbOobn
gboboobOoboooobobooooobooooboobooooboboooooboOoooo

To find out more about ranges used in the renderer:

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

)

J0000oooooonon classAttribute() OO00OODODODODODODODO sourceSymbol () OO0
00 sourceColorRamp () DO OO0O0OO0OO0O0OOOOOO0OOOOODOOOOOOOOOOO mode ()
O000O00000:000000000000O00O00O0O0O0O0OO0O0O0O0OO

If you wish to create your own graduated symbol renderer you can do so as illustrated in the example snippet
below (which creates a simple two class arrangement):

from ggis.core import (QgsVectorLayer,
QgsMapLayerRegistry,
QgsGraduatedSymbolRenderervz,
QgsSymbolVvz,
QgsRendererRangeV2)

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)
myRangelList.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 (
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myMin,

myMax,

mySymbol2

myLabel)
myRangeList.append (myRange2)
myRenderer = QgsGraduatedSymbolRendererV2 (

"7, myRangeList)
myRenderer.setMode (

QgsGraduatedSymbolRendererV2.EquallInterval)

myRenderer.setClassAttribute (myTargetField)

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

000000000000 ogssymbolv2 00000000000 DOOODOODOOOOONO:
* QgsMarkerSymbolV2 - for point features
* QgsLineSymbolV2 - for line features
* QgsFillSymbolV2 - for polygon features

obOoo0o0oooooooobOobobOobooboboonobon0ng (QgssymbolLayerv2OOOOOOO
0H)ooboobooooooobooboooboobooooobooooobooboobooobooooobooDbo
ooooboooo

Having an instance of a symbol (e.g. from a renderer), it is possible to explore it: type () method says whether
it is a marker, line or fill symbol. There is a dump () method which returns a brief description of the symbol. To
get a list of symbol layers:

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

lyr = symbol.symbolLayer (1)

print "2d: " % (i, lyr.layerType())
0000000doobdOdobOd color() OODOOODOOO setColor() DOOODODODOOODOO
ooodooooooboodooooooobDbiobboOdd size() UOOODO angle() OO
Joodoooboo0oooooobobb0dd width () OOO0O0OO0ODODODDODOOOOODODOO

gbobooboboooboobooooooboooooobooooooo

O000000D0OD0OO0O0000 (ogssymbolLayerv2 0000000 O0)OOOOOOOOOOOODO
0o00o0oooooooooooOoOoOOO0OOCOC0O0O0OO0O0O0UOOODUDUODODOOOODOOODbOOOO
goooOoOoQoQoQoQOoQOQOQOOO0OOO0O0OOOOUOOOUOOOOOOLOOLOLOUOLOLOULOOOOOd
OO00D000000 layerType () OO0O0D0OOO0OOOOOOOOODOOOODDOOO0 —0OO0OOOD
0000 SimpleMarker O SimpleLine O SimpleFill 0000000000 O0OOO0OOCODOOO

You can get a complete list of the types of symbol layers you can create for a given symbol layer class like this:

from ggis.core import QgsSymbollLayerV2Registry

myRegistry = QgsSymbolLayerV2Registry.instance ()

myMetadata = myRegistry.symbolLayerMetadata ("SimpleFill™)

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

Output:

EllipseMarker
FontMarker
SimpleMarker
SvgMarker
VectorField

QgsSymbolLayerV2Registry U0 OO O0O0O0OOOOOOOOOOOOOOOOODOOOOOOOO
oooooo
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Uobo0O0ooobo0oobooob0bO0O00b properties() U0O000000OO0O0OOOOOOODOO
gbobobooboboboooooooooboobooboobobobobobooobboobooboooon
gbobboooooboobobbbooobobobooooobbdid color(),size(),angle(),
width () OO00O0O00O0O0O0O0O0O0O0OC0ODOO0O0O0O0O0O00O size0 angleO0O0O00000O0O0O0O0OO
OO00o0o0000widhOOODOOOOODOOOODOOOOODOO

Imagine you would like to customize the way how the data gets rendered. You can create your own symbol layer
class that will draw the features exactly as you wish. Here is an example of a marker that draws red circles with
specified radius:

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 () DOOOOOO0OOOOOO0ODOOOOOOOOOODOOOOODOOOOOOOOOOODOOO
dbooooobobOoooooooobobbODbclone () DODOOOODODODOOOOOOOOODODODODOO
goboooboooboooooobooboooboobobooobobo0OoOgbOoO0n: startRender ()
gboooboooboobooboobo0obbOobbOnDD stopRender () DO0OOOO0ODOODODO
000000000000 renderPoint () OODOD0DOO0O0D0O0O00O0O0DOOODOODOODOODOOO
obooobooooooobooog

Jdo0oOo0o0o0dooOOo0oooOo0dbDbO0o00obOO0odoDbOOo0o0oD.(obOooooD)yooooOooooda
0000000 renderPolyline() DOOOOO renderPolygon () DOOOOOOOOOOOOO
0000o0oooODOo0000oooobOo000oodo@u0od Nene)DOOODOOOOooOOoOO

Usually it is convenient to add a GUI for setting attributes of the symbol layer type to allow users to customize the
appearance: in case of our example above we can let user set circle radius. The following code implements such
widget:

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 ()
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self.hbox = QHBoxLayout ()

self.hbox.addWidget (self.label)

self.hbox.addWidget (self.spinRadius)

self.setLayout (self.hbox)

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

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

def symbolLayer (self):
return self.layer

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

U0 widget DO ODO0OO0OOD0OO0ODOOO0OOODOOO0ODOOOODOODOOOOODOOODOOODOOO
obOooo0O0oobOoobOoobOoobOO0oobOo0obOo0obO0oobOo0obo0obOO0o0obOo0obOOo0oDbOn
O000 widget 00000000000 O00000 widgetDOOOOODOODODOODOODODOD
setSymbolLayer () 0000000000000 O0DOOD widgetDODODOOOOOOO0OODOD
gboogulbgoboOdioD symbolLayer () UO00OO0OO0O0D0DO00OOOO0ODOODOODOODOO
gbobooboooboobooboaon

00Od000obO00O0oO0bO0bO0D0DOO0DOU0ObO0ObO0OO0O0ObObDOobOoO0OOoDbDOOOd widget O
changed () DOOOOOOOOOO

oobooobooooboooboooobobooooD:QGIsuoboooooooooobooobDoon
gbooboobobooboobooboobooboboobboboboobooboobooboboobbon
gboboobobobOobooooboobooboobooooooooobo: 000000000000 o00oon
obooobOoboooobobooooobooeuIobooooooobooooooobon

We will have to create metadata for the symbol layer:

class FooSymbolLayerMetadata (QgsSymbolLayerV2AbstractMetadata) :

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

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

def createSymbolLayerWidget (self):
return FooSymbolLayerWidget ()

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

000000 (@oo0o0o0o00o0o0o0oOoO0)oDoooDoOOoOO0O0 (marker/line/fil) D0 000OOOOO0O
0oUobbO00 createSymbolLayer () UOODOOOO propsUU00OOOOOO0OOODODOOOO
00d00oboobOobooboooooooobo@uooQSring D O0DOO0OOOOOOO “strrIOQoOogd
J000000000000oogOg)dOdd createSymbolLayerWidget () DO0O00OO0OOOOOO
0000000000 widgetdDODOOO

gbobooboboooobobooooboboooboo —00obO0obooo

gbooooobooboobooboooooboobooooooooboboooboobDobobobooboOoDbobo
gboooooboooooobobooooobooboooooboOoboobooboobobobooboOoDboOobn
gob:000000000C000000O000OO0O0DOOOO0OOOODOOODOOOOO0O0ODOOODOO
goooooo
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The following code shows a simple custom renderer that creates two marker symbols and chooses randomly one
of them for every feature:

import random

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

def symbolForFeature(self, feature):
return random.choice (self.syms)

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

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

def usedAttributes (self):
return []

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

00000 QgsFeatureRendererv2 U0 OOOOOOOOOOOOOO (MWUOOO0OOOOOOOOO
O0O0000)ODOO0OO000 symbolForFeature() OO O000O0OODOOOODOOOOODOOOOO
o0d0dddododdd startRender () U stopRender () U000 0O0O0O0O0O0OOO0OO0OO0O
0/000000000 usedAttributes() UO0ODOO0OO0OO0OOOOOOOOOOOOOOOOOO0O
0000000000000 000gon clone() bOOODODODUOOOOOOODOUOOOOOO

Like with symbol layers, it is possible to attach a GUI for configuration of the renderer. It has to be derived from
QgsRendererV2Widget. The following sample code creates a button that allows user to set symbol of the
first symbol:

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()"), self.setColorl)

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

def renderer (self):
return self.r

0000000000000 00000 (gsVectorLayer)UOOOOOOOOOO (QgsStylev2)U
0000000000000 00D00000000DO000DO000oo00oooOooDDOOoOoooOoooOn
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oboodooboobooboobooooboooboooooooooboooboobooboob @Wooo
ooooobDoO)oooUoboDwidgetDOOODODOODDODOODODOODOODOOODOODOOOOOOOO
obooobO0obo0oob0obooooOobo0ooobo0oo0bob000Db00D widgetd renderer () O
oboooobooooooon

The last missing bit is the renderer metadata and registration in registry, otherwise loading of layers with the
renderer will not work and user will not be able to select it from the list of renderers. Let us finish our Random-
Renderer example:

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

To associate an icon with the renderer you can assign it in QgsRendererV2AbstractMetadata construc-
tor as a third (optional) argument — the base class constructor in the RandomRendererMetadata ___init__ ()
function becomes:

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

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

re TODO:
* creating/modifying symbols
» working with style (QgsStyleVv2)
» working with color ramps (QgsVectorColorRampV?2)

* rule-based renderer (see .. _this blogpost: http://snorf.net/blog/2014/03/04/symbology-of-vector-layers-in-
qgis-python-plugins)

* 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

51 00000000

O000oooo0OoO000o0oooobOoOo0o0oOoooooo
¢ from coordinates:

gPnt = QgsGeometry.fromPoint (QgsPoint (1,1))

gLine = QgsGeometry.fromPolyline( [ QgsPoint (1,1), QgsPoint(2,2) 1 )

gPolygon = QgsGeometry.fromPolygon( [ [ QgsPoint(l,1), QgsPoint (2,2), \
QgsPoint (2,1) 1 1)

0000 ogsPoint D0 0O0OO0OOO0O0OO0OOOO

ooboobo(@obooooo)oobooooboobooboobobooooobooboo@uoo
uoboooooboooo)obooboooboooobooboooo@o)booobooooboooono
ooooboobooboobooooo

oooobooobOoboooboboooboobo:0obo0oo0ooobobooobooooboOonn
obooobOobooooobobooobOoboooooboobooooobooboooboOoboOooo

¢ from well-known text (WKT):

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

¢ from well-known binary (WKB):

g = QgsGeometry ()
g.setWkbAndOwnership (wkb, len (wkb))
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520000000000

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

U00000D00 QGis.Geometrylype DO DODDOODODOOO type() ODODODDOODOO0OOODOODO
isMultipart () DOO00O0O0O00O0COO0O0OO0O0OO0OOOOOODOCOOOOOOOOOOOODOOOO

To extract information from geometry there are accessor functions for every vector type. How to use accessors:

>>> gPnt.asPoint ()

(1,1)

>>> gLine.asPolyline ()

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

>>> gPolygon.asPolygon ()

(e, 1), 2,2y, (2,1, (1,1)1]11

gb:00000 x,yyQUODOODOODOOODOOODO ogsPointJ00O0O0D0O0DOOO0DOO x()
gooobooyo boboobbooboobooboobooobo

oo0oo0ooo0ooooooooooooooooooooooooan: asMultiPoint (),
asMultiPolyline (), asMultiPolygon () OO0

53 00000000000

QGISO0O0OO0O0DOOO (contains (), intersects(),..) 00000 (union(),difference(),...)
O000000000o0o0o0ob0o00 GEOSDDDDDDDDDDDDDD]DDDDDDDDDDDDDDD
00000000000 0000000 0000000 0oooOoooooOoon

Here you have a small example that combines iterating over the features in a given layer and perfoming some
geometric computations based on their geometries.

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

geom = f.geometry ()

print "Area:", geom.area/()

print "Perimeter:", geom.length ()

OgsGeometry 0000000000 DOOOODOOODOODOOOOOOOODO CRSOOOODOOODODO
O000000000000000 ogsbistanceAreaU0000O0O0O0O0O0O0OO0ODOODOODOOOO
gbobooooboobobobooooooboboboboooooboooooOoboboooboobOOoDboOobo
gooobooweS4ooonoooooooboooooboon

d = QgsDistanceArea()
d.setProjectionsEnabled (True)

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

oooooQaIsoogooooooooooooooooooboooooboooooooooboooooD
gbooboooboobooboobooboobobooobooobooboobooboobooobbon
gooo
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* Geometry transformation: Reproject algorithm
« J0ODODDO QgsDhistanceArea class: Distance matrix algorithm 000 0000
s JO000O0O0DO0O0OO0OODOODOOOOOOODOOO
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Joobobon

6.1 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)

QGISODUOooDDbOo3b0b00OODOOn
— PostgisCrsId - IDs used within PostGIS databases.
— InternalCrsId - IDs internally used in QGIS database.
— EpsgCrsId - IDs assigned by the EPSG organization
2000000000000000000PostGISSRIDOOOOOOOOOODOOOO
* specify CRS by its well-known text (WKT):

wkt = 'GEOGCS["WGS84", DATUM["WGS84", SPHEROID["WGS84", 6378137.0, \
298.25722356311,\
PRIMEM["Greenwich", 0.0], UNIT["degree",0.017453292519943295],\
AXIS["Longitude",EAST], AXIS["Latitude",NORTH]]’

crs = QgsCoordinateReferenceSystem (wkt)

* 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 (:0bO0oboobbobobobo)booobooboobooboobboobooobooon:
isvalid() O TrueOOOOOOO0OOOOOOO

Note that for initialization of spatial reference systems QGIS needs to lookup 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:
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print "QGIS CRS ID:", crs.srsid()

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

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

print "Description:", crs.description()

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

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

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

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

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

6.2 00O

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

71 0000000DO0OODOOO

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.setlLayerSet ( [ QgsMapCanvasLayer (layer) ] )

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

7.2 000000000000 0ODOODOODOO

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.setlLayerSet ( [ 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.

73 0000000000000

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 (1,-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(l,-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.

74 J000000DOODOOODOOOO

You can write your custom tools, to implement a custom behaviour to actions perfored 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 draggin 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.xMin(), r.yMin(), r.xMax(), r.yMax()
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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()"))

75 00 00000000DODO0OO0DDOOO0OODOOd

TODO: how to create a map canvas item
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Jooooobobobbod

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.

81 0000ODODOODO

Render some layers using QgsMapRenderer - create destination paint device (0Image, 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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82 0000 DOODOODODOO

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 QgsComposerItem 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, y =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)
composerlLabel.setText ("Hello world")
composerLabel.adjustSizeToText ()
c.addItem (composerLabel)

- 0O

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

- 000000

item = QgsComposerScaleBar (c)

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

c.addItem(item)

- 00
oood
- 00
« 0O0O0O
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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)

821 DO00OOUOOOODODOO

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.fil1 (0)

# render the composition

imagePainter = QPainter (image)

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

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

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

822 PDFO O OO

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()), QPrinter.Millimeter)
printer.setFullPage (True)

printer.setColorMode (QPrinter.Color)

printer.setResolution (c.printResolution())

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

QGISO SQLO O O0O0O0OOOo0bOOobOobooobOooboobooobooosSQLuoboooooooboonoon
goooooobooboooooooobo@oobono)oobooboobo@oboobooobo)bo
obooooOoboooooon

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

- 00000 —0D0OO0OO0OO0OODOOOODOODOOOOODbOOOOODOODbOOODOOOODbOODbO
ooo

oooooooooogon:
 ODOO0O0OD0: +, -, %, /,"

goo:000b00o0bd: (1 + 1) = 3

- J0D00O0DbODDODO: -12,45

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

s JOO0OODOOOOOODO: Sarea, $Slength

s JOO0OODOOOO: to int,to real,to string
oooooooboooboooboon:

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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91 00000

>>> 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’)

92 0000

921 0000

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

>>> value

1

922 00000000

The following example will evaluate the given expression against a feature. “Column” is the name of the field in
the layer.

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

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

True

U000 00bdodobbbuoobdbbOg ogsExpression.prepare() UOODOOOODOOOO
QgsExpression.prepare () OO0 00O0O0OOOOOODOOOOOOO

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

>>> bool (value)

True

923 00000

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

raise ValueError (exp.evalErrorString())

print value

9.3 [

gboooboooboobgoobooobooobobboboobooboobooo
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def where(layer, exp):
print "Where"
exp = QgsExpression (exp)
if exp.hasParserError():
raise Expection (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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Chapter 10

Jooooobobon

obooooboobobooooobooboooooobooboooooooboboooooboOoboobn
gboobOoboooooboooooboobooooboboooobooooa

Oo0oO0O0O0O00QtDh QGISO APID0 00000000000 OOOODOOOOODODODDOOOODODD
OO00oO0b0O0oobobodOfavouritecolorD 00D OO0 ODOOO0ODOOO0ODOOOOODOOODOOODOOOO—
ubboobobooboobooboaboobboobbooboobboobooboaobooboboan
oboocooOobooooobobooooooo

bobooboboooooboooobooooono

* 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

47


http://doc.qt.nokia.com/stable/qsettings.html

PyQGIS developer cookbook, 0 0 0 2.2

mytext = proj.readEntry ("myplugin", "mytext", "default text") [0]
myint = proj.readNumEntry ("myplugin", "myint", 123) [0]

00000 writeEntry () OO0O0O00C0O0O0OCOOO0OOCOOOOOOO0OOCOOODOCOOOO
obooboobooobooboobboobooboooboobooboobOooboOooboOoOoDbn

* 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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Jogooboboboboboboodd

oobooooboooobooobooooboboooboobooooooboooboooooboOooobooo
gboboobOobooooboboooooboooooboobooo

11.1 Showing messages. The QgsMessageBar class.

Using mesages boxes can be a bad idea from a user experience point of view. For showing a small info line or a
warning/error messages, the QGIS message bar is usually a better option

Using the reference to the QGIS interface object, you can show a message in the message bar with the following
code.

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

~ R E IR Vel B S R A S Sk A

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

Figure 11.1: QGISOOOOOOO

You can set a duration to show it for a limited time.

iface.messageBar () .pushMessage ("Error", ""Ooops, the plugin is not working as \
it should", level=QgsMessageBar.CRITICAL, duration=3)

ZOI G VHE EBWI|RGPS L O M3 »

@ Error: I'm sorry Dave, ..

Figure 11.2: OO00D00OO0 QGISOODOOOOO

The examples above show an error bar, but the 1evel parameter can be used to creating warning messages or
info messages, using the QgsMessageBar . WARNING and QgsMessageBar . INFO constants repectively.

oboooooobooboooboobobooobOoboboooobooboooobooobobooooboooon
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Figure 11.3: QGIS Message bar (warning)

IS RE L RSN R R R o el

some Info: Saving done! ov

Figure 11.4: QGISO OO0 O0OODO (DOOO)
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def showError () :
pass

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

button.setText ("Show Me")

button.pressed.connect (showError)

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

Figure 11.5: 000000 QGISOOOODODO

You can even use a message bar in your own dialog so you don’t have to show a message box, or if it doesn’t make
sense to show it in the main QGIS window.

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)
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self.layout () .addWidget (self.bar, 0,0,1,1)

def run(self):

self.bar.pushMessage ("Hello", "World", level=QgsMessageBar.INFO)
e | o
. ggis-dev-bin N 2 | 2%
_,ﬁu
Hello: World e'
Lok |
L -

Figure 11.6: 0000000000 QGISOOODOOODO

112 0000000

oobO0oobooonoooooboboooboooobooobooQQGISOoooboooboooooooonn
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)
for i in range(10):

time.sleep (1)

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

Also, you can use the built-in status bar to report progress, as in the next example.
:: count = layers.featureCount() for i, feature in enumerate(features):

#do something time-consuming here ... percent = i / float(count) * 100
iface.mainWindow().statusBar().showMessage(“Processed {} %”.format(int(percent)))

iface.mainWindow().statusBar().clearMessage()

113 0000

QGISOO0b0O0obOobooobobooobOobooboOobooooobooooboooobOoooboobon
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QgsMessagelog.logMessage ("Your plugin code has been executed correctly"”, \
QgsMessageLog. INFO)

QgsMessagelog.logMessage ("Your plugin code might have some problems", \
QgsMessageLog.WARNING)

QgsMessagelog.logMessage ("Your plugin code has crashed!", \
QgsMessageLog.CRITICAL)
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Chapter 12

Python [ [0 0O 0O 0O 0O 0O O

PythonO0 O OOOO0DOOOO0O0ODOOOO0OOOOO0ODOOODOODODCHOOODODODOOODOOOOD
ooooooboooo pythonODOO0OOODOODOODODODOOOODODOOOOODOO

Python plugins are listed together with C++ plugins in QGIS plugin manager. They re being searched for in these
paths:

e UNIX/Mac: ~/.qggis/python/plugins 000 (ggis_prefix)/share/gqgis/python/plugins
e Windows: ~/.qggis/python/plugins 000 (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 Quantum GIS is using Python
2.7, subdirectories of these paths have to contain an __init__.py fily to be considered Python packages that can be
imported as plugins.

gooan

1.0000:000QGISOU0booobooobooboooooboooobooooooooooooobooon?
ooboobooooboboo?ooboOobOoOoboOobOOoboOooooboooboooga?

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

3. 000000 :mainplugin.py 0000000000

4. 000:QGISO0 0000000 DOOO0OODOOOO00ooooDOoOoOODoOoobOD o oKbObObODD
oooooo

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

121 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. QGIS team also maintains an [ J [J python [J [
00000 D0OO0O. Ready to create a plugin but no idea what to do? Python Plugin Ideas wiki page lists wishes
from the community!

1211 00000O00COO

Here’s the directory structure of our example plugin:
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PYTHON_PLUGINS_PATH/

MyPlugin/

__init___.py ——> xrequiredx

mainPlugin.py --> *requiredx

metadata.txt —-—> xrequiredx

resources.qrc -——-> xlikely usefulx

resources.py —-=> xcompiled version, likely usefulx
form.ui —-=> xlikely usefulx

form.py ——> xcompiled version, likely usefulx

gooooobooog:

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=0000000000000000000000000000000C0000OAO
uoooboooobooood

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

* resources.py=000.qre00000 PythonOOOOOOODOO
e form.ui = The GUI created by QT-Designer.
e form.py=000 formui O PythonO O OO O OOOO

* metadata.txt =QGIS>=1800000000000000000O00O00O0O0O0O0O0O00OO
ooooboooooboooobooooooooooobOooobbooobobo0ooboooonooaIS
200000 __init_ .py00O0O0D0O0O0O0D0O0OO0O00DO00 metadata.txtO0O00D00OO

OO0 000000 QGISU python OO ODODOODOODODOOO(MUDOOL)ODODODODOOO
gbooobooaboobon

OO0 PluginBuilder D0 OO0 QGISOOOOOOO0OOOOOQGISOOOODOOOOODOOOOODO
oboobooboboooboobooboob20b000b0000000OOO0O0ODOOO0ODOOODOODO
goood

O 0O: If you plan to upload the plugin to the O [0 [ python O O 00 OO0 OO O you must check that your
plugin follows some additional rules, required for plugin [J [J

122 00000000
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1221 000O0O0OOCOODO

gboobooboobooboobooboobobobboooboboobooboobooboboobbon
U000 metadata.txt DOUOOO0OO0O0O0OO00O0O0OO0O00OO0OO0O0O0OO0O0O

Ub: 00boo0ooobooO uUTF-8sbouooobooooooooooooon
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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| OODOO0O0OD0ODOOOOOOWebODOODOO ODOODOOOO
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 allowe inside individual tags
homepage Fals¢ 00000000 O0OOOOO0OCOOOO URL
repository False O O0O0OO0OO0OO0OOOOOODO URL
tracker Fals¢e 00 0O0O0OO0OOODOOOOODOO URL
icon Fals¢e OO00O0O0ODOOODOOODO (@OOOOOOOOOOOOOOObOOODOODO
oooono)
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
; synoninms 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

12.2.2 __init__.py

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

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

## any other initialisation needed

12.2.3 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 resouces.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.mainWindow ())
self.action.setObjectName ("testAction™)
self.action.setWhatsThis ("Configuration for test plugin")
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self.action.setStatusTip("This is status tip")
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 «)"), \
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.renderTest)

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

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

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

You can see that in the above example, the “‘:func:‘addPluginToMenu‘<http://qgis.org/api/classQgisInterface.html#ad1af604ed
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 ()
e addPluginToVectorMenu ()
* addPluginToDatabaseMenu ()
* addPluginToWebMenu ()
0000000 addPluginToMenu () DO OOOOOOOOOO

gbobooboooboboboboboboooooboboboobooboobobobobobooon
ubboobobobobobobobobboboobobooboboboboboboboboboboono
oboooooooooboobooog:

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

self.action = QAction(QIcon(":/plugins/testplug/icon.png"), "Test plugin", \
self.iface.mainWindow () )

self.action.setObjectName ("testAction™)

self.action.setWhatsThis ("Configuration for test plugin")

self.action.setStatusTip("This is status tip")

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

self.menu.addAction (self.action)

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

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

O0000D0000000D000 QAction QMenuU objectName D 0 D0 D000 O0DOOOOOODO
oooooobooog

1224 00O0O0OCOO0O

You can see that in initGui () we’ve used an icon from the resource file (called resources.qrc 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 pyrce4 command:

pyrcc4 —O0 resources.py resources.dgrc

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.

obobOooooooboobooboboboo @o)boboobobobooooobooboouIocooon
OO00000000D0OD0000D0QGISOO000DODO0OD makefileD0O0DO0OOOO0DOODO

123 000000

goboboooooooboooHTMLODOOOO0O00000000000 ggis.utilsOO000000O0O
QGISODO0O0O0ODODO0D0000000000000000 showPluginHelp() OO0O000O0DODODODO

showPluginHelp () 000000 0OO0OO0O0OO0O0O0O0O0OO0O0O0O0OOOOOOOOOOOOOOOOoOoODO
index-11_cc.html, index—-11.html, index—-en.html, index—-en_us.html, index.html OO
O0o00odooobobooodoo0ooooogU 11_eccOQGISO00O0O0OO0OOUOOOoDOoOoOooOon
dodoooOobOoOo0ooOoooooobooooooa

showPluginHelp () OOOD0OO0O0O0OO0O0D0O0OO0D0OOOpackageName DO OO O OODOOODOOODOO
U0bD0odboOo0dOfilename O OO00000D0000000O0ndex”>00000000O00O00O section OO
obooobOobobooobOoboooooboooo"HTMLOOOOOOOOO00OO
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Although each programmer has his prefered IDE/Text editor, here are some recommendations for setting up pop-
ular IDE’s for writing and debugging QGIS Python plugins.

13.1 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 ou 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 depelopping 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.

oboocobOoboooobooboooooboooooobonno

* Locate the folder where qgis_core.d11 resides in. Normally thisis C: \OSGeo4W\apps\ggis\bin
, but if you compiled your own qgis application this is in your build folder in
output/bin/RelWithDebInfo

» Locate your eclipse.exe executable.

* Create the following script and use this to start eclipse when developping QGIS plugins.
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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

13.2 Eclipse 0 PyDevO OO OO OO OO

13.21 0O00O0OOO

Eclipse 000 O00O0DOOO0O00DOOOODOOOODOOOOODOOOODOD
* Eclipse
» Aptana Eclipse 0 0O 000 OO PyDev
* QGIS 2.0

13.22 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.

13.23 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 mather 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.

13.24 000D O0OO

To get the debugger working, switch to the Debug perspective in eclipse (Window=>Open Perspec-
tive=>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)

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.
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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 )

printPreviewDlg. exec_()
@pyqtsSlot( QPrinter )

def printReguested( self, printer }:
self. webView.print ( printer )

Figure 13.2: OO O0O0OO0O0O

Open the Console view (Window => Show view). It will show the Debug Server console which is not very
interesting. 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 changeVerticalExaggerationiselt, wval): (&d]

@l B @ \ B

Bl Console 2 | %5 Debug ®e Breakpoints ' Search &g Progress Fu PyUnit = % bl & o E -3 8

Debug Server
lDebug Server at port: 5678 H

Figure 13.3: PyDevO OO OO OOOO

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 everytime 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.

13.2.5 Making eclipse understand the API

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
/dagis/__init__ .pyc from this path and you’ve got the path you are looking for.

You should also add your plugins folder here (on linux its ~/.qgis/python/plugins ).
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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

Click OK and you’re done.

Note: everytime 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

13.3 Debugging using PDB

If you do not use an IDE such as Eclipse, you can debug using PDB, following this 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()

0oo0ooooboobooboGISsuoonooono
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!
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Chapter 14

Jooooobobood

Ub0o0O00O0bO0o00oob0ob0o0oobOobo0ooonoOonoOQgsPluginLayer 0000000000000
gboooOobooooobooooobooboooon

TODO: QgsPluginLayer 0000000000000 00O0ODOOO0OODOOOOOODOO

14.1 QgsPluginLayer0 000000

O0O0O0D000 QgsPluginLayer 1 D000 O0ODOOO Watermark example plugin DO O OO :

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

Methods for reading and writing specific information to the project file can also be added:

def readXml (self, node):
def writeXml (self, node, doc):

When loading a project containing such a layer, a factory class is needed:

class WatermarkPluginLayerType (QgsPluginLayerType) :

def _ init_ (self):
QgsPluginlLayerType._ _init__ (self, WatermarkPluginLayer.LAYER_TYPE)

def createlayer (self):
return WatermarkPluginLayer ()

You can also add code for displaying custom information in the layer properties:
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def showLayerProperties(self, layer):
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151 000000000

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, the first step is to check that the running QGIS version has all necessary functions. If the new menus
are available, we will place our plugin under this menu, otherwise we will use the old Plugins menu. Here is an
example for Raster menu:

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

# check if Raster menu available
if hasattr(self.iface, "addPluginToRasterMenu") :
# Raster menu and toolbar available
self.iface.addRasterToolBarIcon (self.action)
self.iface.addPluginToRasterMenu ("&Test plugins", self.action)
else:
# there is no Raster menu, place plugin under Plugins menu as usual
self.iface.addToolBarIcon (self.action)
self.iface.addPluginToMenu ("&Test plugins", self.action)

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

def unload(self):

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

# menu and toolbar

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

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

# disconnect from signal of the canvas
QObject.disconnect (self.iface.mapCanvas (), SIGNAL ("renderComplete (QPainter =)"), \
self.renderTest)
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Chapter 16

Jogooboboboboboboodd

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.

16.1 OO0 pythonO OO OO OOOODO

*MO0*ython DO OODOODOODOOO http//plugins.qgis.corg/ OO DO OO0OODOOOOOO

U0O0000000b000Db000b00DbO0D0 OSGEOwebportal 0 OSGEOIDOODDOODOODOODO
oono

gboboobobooooboboooooboooooboobooboobobooooobOobooooboOoDboon

16.1.1 0O

gbobooboooooboobooooooobooooboooobooo
- 0000000000 DOOOODOObOOOOObOObOOOOOn
0 000*00D00000DOOO000DODO00bODOO0O0ODOOOO0ODODbOOn

« users which have the special permission plugins.can_approve get the versions they upload automati-
cally 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

- 0DDD0DDODDD0O *staff*0DDODODODDDDODDD *owners* 0 00000 0ODODOOOOODOOD

« J0ODO0O ‘plugins.can_approve' 000000000000 DOOODOOOOOODODOODOO
oboooooboooooobobooog

16.1.2 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.
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16.1.3 OO

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 contains ASCII characters (A-Z and
a-z), digits and the characters underscore (_) and minus (-), also it cannot start with a digit

2. metadata.txt U004 Qgogog
3. all required metadata listed in metadata table must be present

4. the version metadata field must be unique

16.1.4 0000000

Following the validation rules the compressed (.zip) package of your plugin must have a specific structure to val-
idate 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: netadata.txt and __init__.py
But it would be nice to have a README.py and of course an icon to represent the plugin (resources.qrc). Follow-
ing is an example of how a plugin.zip should look like.

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.md
| -— resources.qgrc
| -— resources_rc.py
‘—— ui_Qt_user_interface_file.ui
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171 0000000 0O0DOO0OO0O0OO0DOO0OO0DOOOoOooOg

In the plug-in add to the initGui ():

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

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

To unload () add:

self.iface.unregisterMainWindowAction (self.keyAction)

The method that is called when F7 is pressed:

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

17.2 How to toggle Layers (work around)

As there is currently no method to directly access the layers in the legend, here is a workaround how to toggle the
layers using layer transparency:

def togglelayer (self, lyrNr):
lyr = self.iface.mapCanvas () .layer (lyrNr)
if lyr:
cTran = lyr.getTransparency ()
lyr.setTransparency (0 if cTran > 100 else 255)
self.iface.mapCanvas () .refresh()

The method requires the layer number (0 being the top most) and can be called by:

self.togglelayer (3)
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173 000000000DOODOOOOOODOOO

def changeValue (self, wvalue):

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

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

The method requires one parameter (the new value for the attribute field of the selected feature(s)) and can be
called by:

self.changeValue (50)
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00000 eel9294562 (QGIS>=1.8)000QGISUOOOOOOODOOOOODOOODOOOOOOODOO
gbooobOoobooooobooon

«J0000D00ODO00DOODOOUDODOOUODOODOUODODOUDODOD
* implements basics method of the graph theory (currently only Dijkstra’s algorithm)

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

181 00O OO

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

18.2 Building graph

The first thing you need to do — is to prepare input data, that is to convert vector layer into 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 vertices, 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— closest graph vertex or closest graph edge. In the latter
case the edge will be splitted and new vertex added.

As the properties of the edge a vector layer attributes can be used and length of the edge.

Converter from vector layer to graph is developed using Builder programming pattern. For graph construction
response 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
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 programming pattern strategy is used. For now only QgsDistance ArcProperter strat-
egy is available, that takes into account the length of the route. You can implement your own strategy that will
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use all necessary parameters. For example, RoadGraph plugin uses strategy that compute travel time using edge
length and speed value from attributes.

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

from ggis.networkanalysis import =

Than create director:

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

use fied with index 5 as source of information about roads direction.
unilateral roads with direct direction have attribute value "yes",
unilateral roads with reverse direction - "1", and accordingly bilateral
roads — "no". By default roads are treated as two-way. This

HH o W H H

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

To construct a director we should pass vector layer, that will be used as source for graph and information about
allowed movement on each road segment (unilateral or bilateral movement, direct or reverse direction). Here is
full list of this parameters:

* vl — vector layer used to build graph

o directionFieldld — index of the attribute table field, where information about roads directions is stored. If
-1, then don’t use this info at all

* directDirectionValue — field value for roads with direct direction (moving from first line point to last one)

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

¢ bothDirectionValue — field value for bilateral roads (for such roads we can move from first point to last and
from last to first)

¢ defaultDirection — default road direction. This value will be used for those roads where field directionFiel-
dId is not set or have some value different from above.

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

properter = QgsDistanceArcProperter ()

And tell the director about this strategy:

director.addProperter ( properter )

Now we can create builder, which will create graph. QgsGraphBuilder constructor takes several arguments:
ecrs—0000000000O0O0O0O0OOO
e offEnabled —“0 0000000000000 00CO0O0OCO0O0O0O0O : :True(OTFOO).
- 00000D0O0—-0O0O0000DODO0O0ObOOODOObOOODbDoOOOn
- J00I—0000000000000000 “WGS84”000

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

Also we can set several points, which will be used in analysis. For example:

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

Now all is in place so we can build graph and “tie” points to it:
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tiedPoints = director.makeGraph( builder, [ startPoint, endPoint ] )
Building graph can take some time (depends on number of features in a layer and layer size). tiedPoints is a list
with coordinates of “tied” points. When build operation is finished we can get graph and use it for the analysis:

graph = builder.graph ()

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

startId = graph.findVertex( tiedPoints

[ 01)
endId = graph.findVertex( tiedPoints[ 1 ]

)

183 0D OOO

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

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

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

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

To get shortest path tree use methods Use methods shortestTree () and dijkstra () 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
new graph object (QgsGraph) and accepts three variables:

e source 11— 00000
e startVertexldx — 0 0000000000 O0OO0O0OOOOOOOOO
e criterionNum — O 00000000 O00O0O00OOOO00OOOOOMNOI

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, 0 )

Here is very simple code to display shortest path tree using graph created with shortestTree () method (select
linestring layer in TOC and replace coordinates with yours one). Warning: use this code only as an example, it
creates a lots of QgsRubberBand objects and may be slow on large datasets.

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

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

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

director = QgsLineVectorlayerDirector( vl1, -1, '/, ’'’, ", 3 )
properter = QgsDistanceArcProperter ()

director.addProperter ( properter )
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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( i1 ).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 x

from ggis.core import =«

from ggis.gui import =

from ggis.networkanalysis import =

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

director = QgsLineVectorlayerDirector( vl1, -1, '/, '/, 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 )
rb.addPoint ( graph.vertex( graph.arc( edgeld ).inVertex() ) .point() )
rb.addPoint ( graph.vertex( graph.arc( edgeld ) .outVertex() ) .point () )

18.3.1 Finding shortest path

To find optimal path between two points the following approach is used. Both points (start A and end B) are “tied”
to graph when it builds. Than using methods shortestTree () or dijkstra () we build shortest tree with
root in the start point A. In the same tree we also found end point B and start to walk through tree from point B to
point A. Whole algorithm can be written as:
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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 path, in the form of the inverted list of vertices (vertices are listed in reversed order from
end point to start one) 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( v1l, -1, ", 77/, 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( 1 ) == 0:
break
e = tree.arc( 1[ 0 1)
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 dikstra () method:
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from PyQt4.QtCore import =
from PyQt4.QtGui import x

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

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

director = QgsLineVectorlLayerDirector( v1, -1, ", 77/, 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)

18.3.2 Areas of the availability

Area of availability for vertex A is a subset of graph vertices, that are accessible from vertex A and cost of the
path from A to this vertices are not greater that some value.

More clearly this can be shown with the following example: “There is a fire station. What part of city fire
command can reach in 5 minutes? 10 minutes? 15 minutes?”. Answers on this questions are fire station’s areas of
availability.

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

More difficult it is to get borders of area of availablity. Bottom border — is a set of vertices that are still accessible,
and top border — is a set of vertices which are not accesible. In fact this is simple: availability border passed on
such edges of the shortest path tree for which start vertex is accessible and end vertex is not accessible.
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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( v1, -1, ", "7/, 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[ 1 ] > r and tree[ 1 ] != —-1:
outVertexId = graph.arc( tree [ i ] ).outVertex()
if cost[ outVertexId ] < r:
)

upperBound. append ( i
i=1+1

for i in upperBound:
centerPoint = graph.vertex( i ).point ()
rb = QgsRubberBand( 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 ) )
rb.addPoint ( QgsPoint ( centerPoint.x() - delta, centerPoint.y() + delta ) )
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