y

Welcome! Please do the following...

1. Sit close to the front

2. If you have not done the prerequisites, do them
now! (see link [1])
silent mode,
3. On your computer, open... please!
1. A normal command prompt (Windows)/terminal
(linux/unix)
2. An Anaconda prompt

4. Download all files from link [1] (or clone entire
repo)

[1] https://gitlab.windenergy.dtu.dk/python-at-risoe/scientific-python-workshops/1-
intro-to-conda

1 DTU Wind Energy, Technical University of Denmark Scientific Python Workshop #1 27. sep 2017
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Workshop outline

13:00 - 13:05
13:05 -13:20
13:20 - 13:40
13:40 - 14:00
14:00 - 14:10
14:10 - 14:30
14:30 - 14:50
14:50 - 15:00

Preliminaries

What is Python/Anaconda
Anaconda Prompt
Terminal Python

Break

Spyder

Jupyter

Wrap-Up
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13:05 -13:20
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Preliminaries

What is Python/Anaconda
Anaconda Prompt
Terminal Python

Break

Spyder
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Wrap-Up
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I am...
Jenni Rinker
Postdoctoral Researcher

Loads and Controls

and...

5 DTU Wind Energy, Technical University of Denmark
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I am...

Jenni Rinker
Postdoctoral Researcher
Loads and Controls

and...

(*%*NOT AN EXPERT***
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Workshop history: born of a summer school,
seek to "unite” researchers here at DTU

“[scientists] spend far -
too much time writing ohos ifb... . 0’
Lot A, 8

deficient code and .... G - N 0 d e Elepma'nfo atics Node
® eurointormati

reinventing the wheel” W gnode. org
10th ApvANCED ScIENTIFIC PROGRAMMING IN PYTHON

a Summer School by the G-Node and the Municipality of Sithonia

eeds of a programming scientist. Lectures are devised to be interactive and to give the students enough time to acquire direct

https://python.g-node.org/wiki/

Rough workshop outline (subject to change)

Introduction to Anaconda - 27. sep 13:00

Getting started with Python - 4. okt 10:00

Collaborating with Python- 17. okt 10:00

How to speed up your code - 2. nov 10:00

Test-driven development and documentation — 16. nov 13:00

o un ke

Python tools/resources here at DTU - 21. nov 10:00

7 DTU Wind Energy, Technical University of Denmark Scientific Python Workshop #1 27. sep 2017
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Workshop history: born of a summer school,
seek to "unite” researchers here at DTU

Rough workshop outline (subject to change)

# ASPP2017  # Home

“[scientists] spend far

too much time writing Ag}.os iﬁb..,\,'.q;
-

deficient code and
reinventing the wheel”

* G-Node &
@ Neuroinformatics Node

www.g-node.org

10th ApvANCED ScIENTIFIC PROGRAMMING IN PYTHON

a Summer

School by the G-Node and the Municipality of Sithonia

Introduction to Anaconda - 27. sep 13:00

o U kAW NI

Getting started with Python - 4. okt 10:00
Collaborating with Python- 17. okt 10:00

How to speed up your code - 2. nov 10:00

DTU Wind Energy, Technical University of Denmark

\_

Objective: get you familiar\

with what Anaconda is and
how to use it (so no coding
today!)

J

Python tools/resources here at DTU - 21. nov 10:00

Test-driven development and documentation — 16. nov 13:00

Scientific Python Workshop #1 27. sep 2017



Workshop outline

13:00 - 13:05 Preliminaries

13:05 - 13:20 What is Python/Anaconda
13:20 - 13:40 Anaconda Prompt

13:40 - 14:00 Terminal Python

14:00 - 14:10 Break

14:10 - 14:30 Spyder

14:30 - 14:50 Jupyter

14:50 - 15:00 Wrap-Up

9 DTU Wind Energy, Technical University of Denmark Scientific Python Workshop #1 27. sep 2017
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Python is a programming language known =3
for simplicity, readability, and collaborative
code-sharing philosophy

e Interpreted
e Object-oriented

e Dynamic typing

e Dynamic binding

HighrLeval Language

http://www.webopedia.com/TERM/P/
programming language.html
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Anaconda is a cross-platform distribution of
Python

e Good for science
e Good for Windows
e Can do a light install with miniconda

e And many other reasons...

11 DTU Wind Energy, Technical University of Denmark Scientific Python Workshop #1 27. sep 2017
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Anaconda is a cross-platform distribution of
Python

12

https://www.anaconda.com/distribution/

, {O ANACONDA DISTRIBUTION

Most Trusted Distribution for Data Sciance

ANACONDA NAVIGATOR

Desktop Portal to Data Science

ANACONDA PROJECT

Portable Data Science Encapsulation

DATA SCIENCE LIBRARIES

Data Science IDEs Analytics & Scientific Computing Visualization Machine Learning
#matplotlib ‘ H2° ‘ ‘ theano

@‘ ‘NumPy @35"’! 9 ‘ 6 \Yb TensorFlow
spyder J_Numba | L L .

Bokeh || HoloViews

e.‘::-ll..u'iin:':l ‘ F.’EDQ‘ ‘ @ ‘) Dal:ashader‘

. DASK |

= Jupyterlab

.and many more!

CONDA

Data Science Package & Environment Manager

DTU Wind Energy, Technical University of Denmark

- Anaconda Prompt ]

Scientific Python Workshop #1 27. sep 2017
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https://www.anaconda.com/distribution/

Status update request

y
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Workshop outline

13:00 - 13:05
13:05 -13:20
13:20 - 13:40
13:40 - 14:00
14:00 - 14:10
14:10 - 14:30
14:30 - 14:50
14:50 - 15:00

Preliminaries

What is Python/Anaconda
Anaconda Prompt
Terminal Python

Break

Spyder

Jupyter

Wrap-Up

14 DTU Wind Energy, Technical University of Denmark
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Go to your Anaconda Prompt

8 Administrator: Anaconda Promt

(C:\Users\rink\AppData\Local\Continuum\Miniconda3) C:\Users\rink>g

EET)

y

You can see I installed

miniconda

conda cheat sheet:
CONDA CHEAT SHEET

Command line package and environment manager

Learn to use conda in 30 minutes at bit.ly/tryconda

Verify conda is installed, check version number
Update conda to the current version
Install a package included in Anaconda

Run a package after install, example Spyder*

Update any installed program

15 DTU Wind Energy, Technical University of Denmark

ONDA

TIP: Anaconda Navigator is a graphical interface to use conda.
Double-click the Navigator icon on your desktop or in a Terminal or at
the Anaconda prompt, type anaconda-navigator

Scientific Python Workshop #1 27. sep 2017


https://conda.io/docs/_downloads/conda-cheatsheet.pdf

Go to your Anaconda Prompt
Fquﬁﬂiﬁﬁﬁﬁﬁ!“b e ——— l:T|Ej|..£§.J1

(C:\Users\rink\AppData\Local\Continuum\Miniconda3) C:\Users\rink>g

y

You can see I installed
miniconda

conda cheat sheet: CONDA
CONDA CHEAT SHEET

Command line package and environment manager

rn to use conda in 30 minutes at bit.ly/tryconda TIP: Anaconda Navigator is a graphical interface to use conda.
Double-click the Navigator icon on your desktop or in a Terminal or at

I could go through this
with you step-by-

fy conda is installed, check version number

step...but I won't e ————

nstall a package included in Anaconda
Run a package after install, example Spyder*

Update any installed program
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Exercise: creating an environment

SCENARIO

17

“joe_bob.py”
Python 2.7
NumPy 1.11

https://qgitlab.windenergy.dtu.dk/python-
at-risoe/scientific-python-workshops/1-
intro-to-conda

DTU Wind Energy, Technical University of Denmark Scientific Python Workshop #1 27. sep 2017
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Exercise: creating an environment

SCENARIO Quick exercise: What
. do you think
joe_bob.py joe_bob.py does?
Python 2.7
NumPy 1.11

https://qgitlab.windenergy.dtu.dk/python-
at-risoe/scientific-python-workshops/1-
intro-to-conda
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Exercise: creating an environment

SCENARIO

“joe_bob.py”
Python 2.7
NumPy 1.11

https://qgitlab.windenergy.dtu.dk/python-
at-risoe/scientific-python-workshops/1-
intro-to-conda

Someone try this:

In your Anaconda prompt, navigate to folder with .py file and type:
python joe bob.py

What happens?

19 DTU Wind Energy, Technical University of Denmark Scientific Python Workshop #1 27. sep 2017
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Exercise: creating an environment

SCENARIO

“joe_bob.py”
Python 2.7
NumPy 1.11

https://qgitlab.windenergy.dtu.dk/python-
at-risoe/scientific-python-workshops/1-
intro-to-conda

Someone try this:

In your Anaconda prompt, navigate to folder with .py file and type:
python joe bob.py

What happens? SYNTAX ERROR!
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Exercise: creating an environment

SCENARIO a8 How do we handle this? R
“joe_bob.py” Through a conda
environment with installed
Python 2.7 L packages y
NumPy 1.11

https://qgitlab.windenergy.dtu.dk/python-
at-risoe/scientific-python-workshops/1-
intro-to-conda

Someone try this:

In your Anaconda prompt, navigate to folder with .py file and type:
python joe bob.py

What happens? SYNTAX ERROR!
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But first...a few definitions

Python Package

e Essentially a collection of
functions/scripts/etc. that
are bundled and distributed
together

e Think “"Matlab toolbox”,
except everyone can make
one

22 DTU Wind Energy, Technical University of Denmark
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Conda Environment

e A mini-world within conda
with a specific Python
version and a collection of
packages

e Think a specific instantiation
of a Matlab version and
relevant packages

Scientific Python Workshop #1 27. sep 2017
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Exercise: creating a custom environment

. Create environment with needed python version
Add necessary packages to environment

Activate that environment
conda cheat sheet:

A W N B

. Run joe_bob.py (python joe bob.py)
— DOES IT WORK? What's the output?

5. (deactivate environment)

(" Do this with to the

person next to you!

I
L Use the cheat sheet! )
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Exercise: creating a custom environment

Solution:

1. conda create —--name py27 python=2.7
2. activate py27

3. conda list

4. conda 1nstall numpy=1.11

5. python joe bob.py

gl Administrator: An

(py27) M:\Documents\giti\scientific-python-workshops\1-intro-to-conda>python joe_|&

bob.py
Your random number is.. .54

24 DTU Wind Energy, Technical University of Denmark Scientific Python Workshop #1 27. sep 2017



Status update request
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Workshop outline

13:00 - 13:05
13:05 -13:20
13:20 - 13:40
13:40 - 14:00
14:00 - 14:10
14:10 - 14:30
14:30 - 14:50
14:50 - 15:00

Preliminaries

What is Python/Anaconda
Anaconda Prompt
Terminal Python

Break

Spyder

Jupyter

Wrap-Up

26 DTU Wind Energy, Technical University of Denmark
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Three ways to run python from the terminal

1. Call python interpreter on the script

> python joe bob.py activate py27
python joe_bob.py

2. Enter interpreter interactively

> python (command prompt or Anaconda prompt)
> ipython (Anaconda prompt)

3. Make script executable

> joe bob.py

Requires some set-up on
Windows...you'll have to
Google it

27 DTU Wind Energy, Technical University of Denmark Scientific Python Workshop #1 27. sep 2017



IPython vs. python interpreter

e [Python is a console with a read-eval-print loop (REPL)

e [Python has tab completion [ IPython is ]
python...plus stuff

Python 3.6.1 IContinuum Analytics, Inc.| (default, May 11 2017, 13:25:24) [HSC v
.1900 64 bit (AMD6H)]

Type ‘copyright’, ‘credits’ or ’'license’ for more information

IPython 6.1.8 -- An enhanced Interactive Python. Type '?' for help.

1
humbers numpy
humexpr numpydoc

28 DTU Wind Energy, Technical University of Denmark Scientific Python Workshop #1 27. sep 2017



Exercise: “"Hello, world!” in python, ipython,
and called by interpreter

1. In a python interpreter, figure out how to print “Hello,
world!” in Python 3

2. Do Step 1 but for an IPython interpreter

3. Now create a file called “hello_world.py” that can be
called by python hello world.py and prints “Hello,

world!”

Do this with to the
person next to you!

29 DTU Wind Energy, Technical University of Denmark Scientific Python Workshop #1 27. sep 2017

¥

o—ap



>
L
s

Exercise: “"Hello, world!” in python, ipython,
and called by interpreter

SOLUTIONS

l.print (‘Hello, world!’)
2.print (‘Hello, world!’)

3.print (‘Hello, world!’)(in file hello_world.py)
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Workshop outline

13:00 - 13:05 Preliminaries O @,
13:05 -13:20 What is Python/Anaconda
13:20 - 13:40 Anaconda Prompt

13:40 - 14:00 Terminal Python

14:00 - 14:10 Break

14:10 - 14:30 Spyder

14:30 - 14:50 Jupyter N

14:50 - 15:00 Wrap-Up

L\p
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13:40 - 14:00
14:00 - 14:10
14:10 - 14:30
14:30 - 14:50
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Preliminaries

What is Python/Anaconda
Anaconda Prompt
Terminal Python

Break

Spyder

Jupyter

Wrap-Up
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Spyder is basically Matlab

33

# Spyder (Python 2.6

Eile Edit Search Source Run Debug Consoles Projects Tools View Help
OsBw=Ee pOPEDG Muu=EsEpE BX £ C:\Usersirink

Editor - M:\Documents\git\jip-dtu-script\untitiedd.py g X  Help

i

untitledo.py 3 -3 SuurcelCnnsule V‘ Object

Here you can get help of any object by pressing
Ctrl+1I in front of it, either on the Editor or the
Console.

Help can also be shown automatically after writing a
left parenthesis next to an object. You can activate
this behavior in Preferences > Help.

New to Spyder? Read our tutorial

11

| Outline | Variable explof

rer | File explorer | Help ‘

IPython console

(3| Console 1/A @

Type “"copyright”,

In [1]:

In [1]:

Python 3.6.1 |Continuum Analytics, Inc.| (default, May 11 2017,
1900 64 bit (AMDG4)]

"credits" or "license" for more information.

IPython 6.1.@ -- An enhanced Interactive Python.

History log ‘ TPython console

Permissions: RW

End-of-lines: CRLF  Encoding: UTF-8 Line: 8 Column: 1 Memory:

78 %
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Spyder is basically Matlab

# Spyder (Python 2.6

Eile Edit Search Source Run Debug Consoles Projects Tools View Help

OsB2E0 pEEDPE Heo=cEnpE BX £ Cusersyink -

Editor - M:\Documents\git\jip-dtu-script\untitiedd.py g X  Help & X
-3 Snurcelm‘ Object ~ @ -3

DEMOOOOOO0O0000
00000000000

Here you can get help of any object by pressing
Ctrl+1I in front of it, either on the Editor or the
Console.

11

Help can also be shown automatically after writing a
left parenthesis next to an object. You can activate
this behavior in Preferences > Help.

New to Spyder? Read our tutorial

| Outline | Variable explorer | File explorer | Help ‘

o
X

IPython console
(3| Console 1/A @
Python 3.6.1 |Continuum Analytics, Inc.| (default, May 11 2017,

1900 64 bit (AMDG4)]
Type "copyright", "credits" or "license" for more information.

) [MSC v.

IPython 6.1.@ -- An enhanced Interactive Python.
In [1]:

In [1]:

History log ‘ TPython console I
Memory: 78 %

Permissions: RW End-of-lines: CRLF  Encoding: UTF-8 Line: 8  Column: 1
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A few random tips =

e Launch by clicking on icon, through Anaconda Navigator, or spyder in
Anaconda prompt

e Be sure to update conda/spyder fairly frequently (conda update conda,
conda update spyder from Anaconda prompt)

e Add places to path using PYTHONPATH manager
e Syntax coloring: Tools -> Preferences -> Syntax coloring

— Or “preferences” button in toolbar (looks like wrench)

PEPS8 flags: Preferences -> Editor -> Real-time code style analysis
Code annotations (BUG, TODO, FIXME, etc...)

Drag-and-drop windows

Debugging just like in Matlab

Run script with F5 (shortcuts set in preferences)

Run cell with shift + enter

— Define cells using “# % %" at beginning of line
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If Spyder is Matlab...then Jupyter is
Mathematica. But better.

e Launch a notebook by clicking icon in Anaconda Navigator or
jupyter notebook in Anaconda prompt (might need to conda
install jupyter first)

e (demo of notebook and exercise)

C' | ® localhost:8888/notebooks/demo_notebook.ipynb | &

JU pytef demo_notebook Last Checkpoint: an hour ago (autosaved) ﬂ Logout

File Edit View Insert Cell Kerne: Widgets Help Trusted | Python 3 O
B+ = @ B 4+ ¢ H B C Coke MR

Jupyter notebooks are extremely cool ways to demo your code or work interactively. They are separated into cells, just like Mathematica. You enter insert mode
by clicking "enter" when a cell is selected. and you exit by hitting the escape key. You evaluate a cell using shift-enter.

Cell types

You can control the type of cell in Cell -> Cell Type, and choose whether your cell is

o text
« code

Text cells can be formatted following Markdown conventions.

Random cool things
In [1]: x = 'Hello, world!'

Note that the output of a cell in the last line is automatically printed if it's a variable or unassigned output:
In [8]: x =4
2 *x
8

out[8]:
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Status update request
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Today we learned... -

"ONDA
CONDA CHEAT SHEI

and line package and

1. What Python and

Anaconda are 2. How to create
Lenvironments in conda

3. How to run code
from the terminal... :
| ...and jupyter

S d e r JUPYTer demo_notebook Last Checksont an how ega (autsave
Python 3.6.1 IContinuum Analytics, Inc.| (default, May 11 2017, 13:25:24) [MSC U 0o0 py - L .

.1900 64 bit (AMDBY)]
Type ‘copyright', ‘credits' or 'license’ for more information
IPython 6.1.0 -- An enhanced Interactive Python. Type “?° for help

B+ » M B o4+ HEC f =

Jupyter notebooks are extremely cool ways o deme your code or work intersctively. They ate separated inio cels, |ust lie Methemalica. You enter insert mode
by elicking "entar” when 8 cel is Selected, and yeu &t by Ntng e e3Cape key. You evaluate & cell using shit-anter.

numbers numpy -
numexpr numpydoc Cell types

‘You can conirol the type of cell In Cell == Cell Type, and choose whether you cell is

- texi
+ code

Text celis can be farmatied folawing Markdown conventions.
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Looking forward...what’s next?

e Next workshop: Getting Started with Python
- A.k.a., how to actually write code in Python
-4, okt 10:00

e Google is your friend

e But so are your colleagues!

- Python@Ris@ group on GitLab:
https://qitlab.windenergy.dtu.dk/python-at-risoe

—rink@dtu.dk

e Expect a survey from me - please fill it out!
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https://gitlab.windenergy.dtu.dk/python-at-risoe
https://gitlab.windenergy.dtu.dk/python-at-risoe
https://gitlab.windenergy.dtu.dk/python-at-risoe
https://gitlab.windenergy.dtu.dk/python-at-risoe
https://gitlab.windenergy.dtu.dk/python-at-risoe
mailto:rink@dtu.dk

Python 6.1 |Continuum Analytics, Inc.| (default, May 11 2017, 13:25
.1900 bit (AMDBY4)]

Type ‘copyright', ‘credi or 'license’ for more information
IPython 6.1.0 -- An enhanced Interactive Python. Type “?° for help

numbers numpy
numexpr _numpydoc

Thanks!
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"ONDA
CONDA CHEAT SHEI

mand line package and environ

0 ministes at bitlyftryconda

s installed, ch

Update cos

da to the current ve

e ssampie Spyder
Updete any nstaled progy
C | O localhost:
JUPYter  demo_notebook Lest chacksont a rour aga (sosaveds a
B 4+ 4+ WEC . =]

Jupyter notebooks are extremely cool ways o deme your code or work intersctively. They ate separated inio cels, |ust lie Methemalica. You enter insert mode
by elicking "entar” when 8 cel is Selected, and yeu &t by Ntng e e3Cape key. You evaluate & cell using shit-anter.

Cell types

‘You can conirol the type of cell In Cell == Cell Type, and choose whether you cell is

- texi
+ code

Text celis can be farmatied folawing Markdown conventions.
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