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> GIS for developers

Why Python for
geodata?

A
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Free: no added costs for licensing

For coders: fully programmable geodata manipulation
Modular: libraries adapted to different use-cases

Efficiency: optimized for Big Data analytics

Extensibility: possibility to extend or reuse multiple libraries
Flexibility: options for lots of formats/standards/approaches
Open Source: code reuse/reproducibility/open science

Integration: supported by other tools as QGIS/ArcGIS etc.
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> How do we run python? e

Different options

In this course:

Option 1. Online notebook: Jupyter Python in renkulab.io
Option 2. Online IDE: VSCodium in renkulab.io

Option 3. VS Code in Local installation
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> Options 1 & 2: renkulab.io e
Log in with your hevs edu-ID account

Welcome to Renkul ab!

SWITCHedu-ID Help  EN -

Log in to: renkulab.io e

By continuing, you agree to the updated RenkulLab Terms of
Service and acknowledge that the updated Privacy Policy applies to
you. Please take a moment to review these changes.

Service description:

This is a public beta instance of the Renku
platform for reproducible data science operated
by the Swiss Data Science Center.

Sign up or Log in with Log in with your Renkulab account
E-mail: i
Email
Password: ®
|
[ Create account
Password Faorgot password?
Options for personal data protection
SWITCH
About / Terms of Use / Legal Notice / Imprint
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> renkulab.lo AEEED

Got to this project:
https://renkulab.io/p/jean-paul.calbimonte/gis-dev

GIS-Dev

Add description —

© Qverview o3 Settings

(® Sessions B

Session launchers are available to everyone who can see the project. Running sessions are only accessible to you.

Session Launcher Code based environment

Python environment

(@ Build succeeded ) (© Last successfully built 1 day ago

~Option 1: Launch a Jupyter

B T — Notebook session

SData ® Code Repositories B

Add published datasets from data repositories, and _ )
connect to cloud storage to read and write custom data. gis-python ( @ Read & write ) ¢ Edit 3
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> renkulab.io Option 1: using Jupyter Lab e

Renku Ul - Reproducible Data Science | Open Research | Renku
<~Back @ W W ¢ A GIS-Dev / JupyterLab

" File Edit View Run Kernel Git Tabs Settings Help

—
.

= = % c & [Z Launcher +

Y

O
m/ | Notebook

& tame - o Ready to open the notebooks
B gis-python = T ag0 | a

M =y

v

Terminal Text File Markdown File Python File Show Contextual

Help

i
I
i
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> renkulab.io Option 1: using Jupyter Lab AEBED

—~Back & W W & A GIS-Dev / JupyterLab

: File Edit View Run Kernel Git Tabs Settings Help

[ B * C [Z Launcher X | W] 01-datatypes.ipynb e +
B+ X DO %_® C » Makdown v O it
e ——

Y

BB/ --- /notebooks/01-

o
o - Python basics —Run each cell

Name -~ Modified
Bl - ™ 01-datatypesipynb  12m ago Basic operators & math
= 02-lists.ipynb 12m ago
| 03-loops.ipynb 12m ago Befre starting, you can input comments using #
* ™| 04-conditions.ipynb 12m ago
# some comments here
M| 05-functions.ipynb 12m ago I T P e
M| 06-classes.ipynb 12m ago
. Simple expressions results in a value. As in the following arithmetic operations:
M| 07-assertions.ipynb 12m ago P P 9 P
M 08-files.ipynb 12m ago 141434
@ books.py 12m ago
[ cantons.txt 12m ago 3*4.5
= .
M| exercise.ipynb 12m ago P
e mats.py 12m ago
[ test.ixt 12m ago 1e/3

Other mathematical operatos include the int divison // , modulo % or power **

1e // 3
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> renkulab.lo AEEED

Got to this project:
https://renkulab.io/p/jean-paul.calbimonte/gis-dev

GIS-Dev

Add description —

© Qverview o3 Settings

(® Sessions B .
[ )
Session launchers are available to everyone who can see the project. Running sessions are only accessible to you. O pt I O n 2 ° La u n C h a VS

Session L h Code based environment / C d ° (]
L odium session

(@ Build succeeded ) (© Last successfully built 1 day ago

Session Launcher Code based environment

JupyterLab

(@ Build succeeded ) (© Last successfully built 38 minutes ago

SData ® Code Repositories B

Add published datasets from data repositories, and _ )
connect to cloud storage to read and write custom data. gis-python ( @ Read & write ) ¢ Edit 3
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> renkulab.io Option 2: using VS Codium online e

Renku UI -

Reproducible Data Science | Open Research | Renku

<Back @ W W ¢ A

= B g v o nE

EXPLORER

~ WORK

> local

> wvenv

> wvscode

Vv gis-python

> .devcontainer

> renku
> data

> django
> leaflet

v notebooks

v 01-Pythonintro

¢

®

B
2

.gitkeep
01-datatypes.ipynb
02-lists.ipynb
03-loops.ipynb
04-conditions.ipynb
05-functions.ipynb
06-classes.ipynb
07-assertions.ipynb
08-files.ipynb
books.py
cantons.txt
exercise.ipynb
mats.py

test.txt

> 02-Geometries
> 03-Pandas
> 04-GeoPandas

GIS-Dev [ Python environment

— work

B 01-datatypesipynb M X @ READMEmd ® books.py @ mats.py B 08-files.ipynb

gis-python > notebooks > 01-PythonIntro > B 01-datatypes.ipynb > M¥ Python basics > M¥ Basic operators & math ?
+ Code -+ Markdown > Run All O Restart == Clear All Outputs Jupyter Variables = Outline

Python basics

Basic operators & math
— Run each cell

Befre starting, you can input comments using #

M > 4
# some comments here
Execute Cell (Ctrl+Alt+Enter)  this is a number

[]

Simple expressions results in a value. As in the following arithmetic operations:

1+1+34

3¥4.5

VALAIS
WALLIS
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> Option 3: VSCode on your machine AEEED

You will need:
- VSCode
with Dev Containers extension

EXTENSIONS

Search Extensions in Marketpl... Y

“ LOCAL - INSTALLED 18

Dev Containers ) 136ms

= @ Open any folder or repository i...

Microsoft EEZ

- Docker Desktop
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> Option 3: VSCode on your machine AEBED

Got to this project:
https://renkulab.io/p/jean-paul.calbimonte/gis-dev

f‘ @ -
X

Code repository [

gis-python

Repository
URL: https://github.com/jpcik/gis-python [

Git command:

git clone https ://github.com/jpcik/gis-python .git
Permissions \

II/. Read & write )

Git clone the repository in

Push:

Integration: connected (check details) yO u r m a C h i n e

School of Management | 11 HE
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> Option 3: VSCode on your machine AEEED

Open the folder in VSCode

File Edit Selection View Go Run Termi

New Text File Ctrl+N
New File...
New Window

New Window with Profile

Open File...

Open Folder...

Click on the bottom corner button

> postgis

|5.:—~_| ect an option to open a Remote Window

.gitignore
.gitlab-ci.yml
Dockerfile

f LICENSE
README.md

Connect to WSL
Connect to WSL using Distro...

Open Container Configuration File

New Dev Container...

Attach to Running Container... Th e n re O p e n

Add Dz Container Configuration Files...

Reopen in Container i n CO nta i n e r

= requirements.txt

> OUTLINE

2> TIMELINE C I i C k

‘ X  iomasterr @ o0
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> Option 3: VSCode on your machine AEEED

You are ready to go

File Edit Selection View Go Run Terminal Help < Q. gis-python [Dev Container: python dev @ desktop-linux]

ES. EXPLORER 01-datatypes.ipynb M @ 08-files.ipynb M mats.py M Dockerfile M
1

v GIS-PYTHON [DEV CONTAINER: PYTHON DEV...  notebooks > 01-Pythonintro > 01-datatypes.ipynb > ...
> .devcontainer ¢ Generate -+ Code -+ Markdown | (> RunAll 'O Restart (&) Jupyter Variables := Outline
> .renku
> data

Python basics

> cantons

60

>
> geoweb .
> demo b Basic operators & math
docker-compose.yml
Dockerfile
$ initsh
= requirements.txt
> leaflet (-
v notebooks
v 01-Pythonintro
.gitkeep
01-datatypes.ipynb

02-lists.ipynb Simple expressions results in a value. As in the following arithmetic operations:
03-loops.ipynb

Befre starting, you can input comments using #

04-conditions.ipynb >~
05-functions.ipynb 1+1+34
06-classes.ipynb []
07-assertions.ipynb

08-files.ipynb

books.py

cantons.ixt
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> Learning Python e

Basics of Python
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> Basic operators e

1+1
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> Math functions BEECR

import library

import mathe«
math.sqgrt (81 )«

[ .
-~
-
——
-~y
-~
-
-
-~
——
-
-~
L.
-~
-~
-
-

imported function

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

math.sin (math.pi/2)
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> Variables & Basic types e
a=1 —
b=> int AT bool
=0T float I

st="'we like GIS'
print (st)

Str

b=st
print (b)

print ('This 1s number',a, 'followed by this string:',6 b)
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> Basic types ET
type (a)
INt
type (st) R str
_______________ float
bool

type (3.42)

type (a==2)



VALAIS

> LiStS :SOE//WALLIS

[3,4,6,2,1] unidimensional

[[2,3]1,[5,0],1[4,3]] multidimensional

list=[3,4.5,0,2,2.1]
len(list)

list[2]

e indices

type (1ist[1]) types
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> Lists AEEED
list=[3,4.5, 0]
del llSt[ ] remove item
print (list)

list.append (44) append item
print (list)

list.reverse () reverse list
print (list)

list.sort () sort list Listl0]=o5 replace item
print (1ist) print (list)
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> Lists & Loops BEEC0
string='strange' count=0
len(string) for ch in string:
print (ch, count)
count=count+l
print (stringl[2]) print (count)

for ch i1n string:
print (ch)

iterate over chars



S LOOpS : soﬂ// AL
range (4) name='Aladdin'
for 1 i1n range(len (name)) :
print (name[1])
for 1 i1n range(4):
print (1)

iterate range

for 1 in range (2,14, 3):
print (1)

range with step
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> Conditions AEEED
speed=380
if speed > 100: - if
print ('too fast')
elif speed > 80 and speed <=100 : e elif
print ('speed ok'")
else: - else

print ('too slow')
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> Conditions AEEED
examl = 3.5
exam”Z2 = 'R’
1f (examl >=4 and exam?2 == 'A'):
print ('grades are great')
elif examl < 4 and exam?2 == 'R':
print ('grades are poor')
else:

print ('grades are mixed')
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> Functions AEEED

def calculateArea (length,height) :
return length*height

calculateArea (5, 4)

calculateArea('a', 4)
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> Functions AEEED

def countlLetters(strings, letter):
count=0
for str i1n strings:
count=count+str.count (letter)
return count

countLetters (| 'day', '"pasta', '"lasagna'], 'a')
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> Classes AEEED

class Vehicle (object) :
wheels=0

def init (self,wheels,maxSpeed=0) : ‘constructor’
self.wheels=wheels
self.maxSpeed=maxSpeed

def fasterThan (self, otherVehicle) : method
return self.maxSpeed > otherVehilicle.maxSpeed

Instantiation
vi=Vehicle (2)

print (vl.maxSpeed)
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> Classes AEEE0
class Bike (Vehicle) :
def 1nit (self,maxSpeed=0):
self.wheels=/

self.maxSpeed=maxSpeed

bl=Bi1ke (30)
bl.wheels
bl.maxSpeed

b2=Vehicle (4, 80)
bl.fasterThan (b2)
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> Error AEEE
def calculateArea (length, height) :
return length*height

TypekError Traceback (most recent call last)
<ipython-input-2-2ccc00b376b5> 1in
————-> 1 calculateArea('a', "dsd")

<lpython-i1nput-1-bf781l6c63ede> 1n (length,
height)
1 def calculateArea (length, height) :
-———> 2 return length*height
Typelkrror: can't multiply sequence by non-int of type 'str'
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> Assertions AEEED
def calculateArea (length,height) :
assert length > 0 , 'length must be positive'
assert height > 0 , 'height must be positive'

assert type(length) == float
calculateArea (-3.0,2)

Assertionkrror Traceback (most recent call last)
<lpython-i1nput-15-£962da30df2f> 1in
————=> 1 calculateArea (- ; 2)

<lpython-input-12-f5dadelo6329c> 1n (length, height)
3 #assert type(height) == float
4

-——=> 5 assert length > , 'length must be positive'
6 return length*height

AssertionkError: length must be positive
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> Questions? AEEEn
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