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Introduction: Data

Types

> Physiological, biopsies

> Radiological (CT, MR, PET, ...)
> Omics (DNA, RNA, Proteins, ...)
| 4

Forms

Sources
» Databases (Public, national, regional)
> Medical records (national, regional)
P> Research projects
>

In vivo/in vitro/in silico

Traits
» Numerical or cathegorical
» Dimensionallity

» Structure (i.e. in a graph or an image)

Variables and types
00

Operators Boolean Conditional Example
000000 0000 000 000
Atoms Molecules Genes
Interactions Cells Tissue
o000
Organs Organisms Populations

Adapted from the talk A Primer on Biomedical Data Sources by
Jan Byska and Noeska Smit at the Biomedical visualization spring
school 2021.
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Introduction: What is data science?

Mathematics
Statistics

Programming

Domain
knowledge

Adapted from "Datascience handbook”.
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Introduction: Peak under the hood

Data
x={x, - ,xn}
y={v1, -y}
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-

Python programming Variables and types Operators Boolean
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(Linear regression)
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Introduction: Peak under the hood

Boolean
0000

N v
Data 2o S 22

Sy 2
A Py,
I

k

x={xa, -, xn}
-
y={y, -y}
— 1 import numpy as np
2 N = len(x)
3 sum_x = np.sum(x)
° . 4 sum_y = np.sum(y)
o . 5 sum_x2 = np.sum(np.power(x,2))
° 6 sum_xy = np.sum(np.multiply(x,
| o o e o " ))
Lo . . y
.o . K 7 k = (S\jm_y - N/sum_x * sum_xy)
R L 8 (sum_x - N/sum_x * sumx2)
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Introduction: Course plan learning outcomes

Introductory knowledge in python programming.

Calculate descriptive statistics and perform statistical tests.

Plot data.

Perform linear and non-linear regression.

Work with high dimensional data and perform clustering.
Dimensionality reduction with PCA, t-SNE and UMAP.

History of Al and artificial neural networks (ANN).

Explain how a small ANN can discriminate between two cathegories.
Exaplain how machine learning models learn from data.

Work with digital images.

VV VYV VYVYyVVYyVYVYY

Use pre-trained deep learning models to solve problems in medical image analysis.
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Introduction: What you will NOT learn!

> Statistics and probability

> Suggested literature
» Other courses

» Software development
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Introduction: What | hope you will actually learn

To be able to work independently us-
ing free tools without being chained
to it.

Some "digital hygiene" with regards
to the tools used.

That you understand that you are al- N
lowed to try to understand things.

To become a creator instead of a con- ﬁ
sumer.
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Introduction: Course literature

No mandatory course literature. Book suggestions as complement to lectures and for
diving deeper into certain subjects.

Bl /
-,
Christopher M.ishop '

N

Python Data ELEMENTS OF

Science DATA SCIENCE
Handbook

OREILLY

Essential Tools for Working with Data

Jake VanderPlas

https://jakevdp.github.io/PythonDataScienceHandbook/
https://greenteapress.com/wp/elements-of-data-science/
https://peterbloem.nl/publications/unraveling-pca


https://jakevdp.github.io/PythonDataScienceHandbook/
https://greenteapress.com/wp/elements-of-data-science/
https://peterbloem.nl/publications/unraveling-pca
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Introduction: Course structure

» Lectures (15)
> Slides will be provided
» Computer exercises (14)
» Laptop
» Pen and paper

» Download lecture slides and exercise sheets.
>

> Two guest lectures
» Precision medicine

» Written exam on theoretical parts, not code
writing. A A A
> Pen

» 4 hours (On the schedule)
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Introduction: Course homepage

All course material will be continuously
added to the course homepage.

If needed | can also email the material.

Since the course will move along quite
rapidly it is important that you can access
the material so tell me if you have any
problems!

https://nils-olovsson.se/teaching/intro-data-science-python-2025/

Operators Boolean Conditional Example
000000 0000 000
All Systems Phenomenal

Nils' Homepage

Blog Publications Gallery Teaching About

Introduction to data science and Python programming for medical research (2025)

PhD level course at Uppsala University medical faculty spring 2025.

Lectures and exercises

Lecture 1: Introduction
Lecture 1 slides:
Lecture 1 exercises: 2

Practical
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Introduction: Schedule

Monday (28/0) Tuesday (29/8)
£10:3309,BMC £10:3309,BMC Wednesday (30/4)
g (Gptional Exercse supervision and GA

(Preliminary)
Exam: 4 hours Valborg

Week 18
1015-12:00
Lectures

[Optiona: Exercse supervision and QA

13151500
Supervised
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Introduction: Who am |7

Questions

1.

AR A

Who are you?

Background and current research subject?
Any programming experience?

Any experience working with data/ML/AI?

What are your expectations on this course?

Conditional
000

Example
000

Practical
0000000
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Introduction: Who am |7

Questions

1. I'am Nils. Last year phd student in
medical radiation physics.

2. Computational engineering,
Geometric modelling for a while.
Current research subject is proton
radiation therapy.

3. Python for ~ 10 years. C++,
Matlab, java, web.

4. Don't actually work with data
science/ML/AL.

5. Teach you how fun programming

can be and that methods that seem
very complicated can be understood!

Variables and types

0000

140%
120%
100%

80%

Dose

60%
40%

Boolean
0000

Operators
000000

Beam directiony,
Excess Phot,
photon dose! 2 dose

7 P
== Feees
- e

Excess
photon dose!

27
Skin_ Shallow Deep
tissues tissues

Conditional
000

Example

[e]e]e}
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70
54

Dose
[Gy]

oo

25% of 54 Gy
Higher
photon

dose

5%

0%

5%

Higher
proton

dose

25% of 54 Gy
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Introduction: Who are you?

List of what subjects the students are studying

Questions

1.

AR

Who are you?

Background and current research subject?
Any programming experience?

Any experience working with data/ML/AI?

What are your expectations on this course?

Practical
0000000



Data science



Introduction Data science Python programming Variables and types Operators Boolean Conditional Example Practical
0000000000000 O®00000000000 00000000 0000 000000 0000 000 000 0000000

Data science: Machine learning

Find parameters of the model that fits the data. y
The model does not need a mechanistic
interpretation.
E.g. when fitting a line the parameters are: y
1. Slope k
2. Intersection m
X
The fitting consists of find values of the parameters I
that minimize the error between the model and y
k=2.0
the data. m=-10
| e=4.84
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Data science: Cathegories of machine learning

Supervised

» Regression

» Classification

Unsupervised

» Clustering

» Dimensionality reduction




Data science: Regression
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Data science: Classification

1 -
()
(]
.
A 2
[ D)
01 T T T Pipelined "PolynomialFeatures"
-5 0 5 (Degree 5) and

"LogisticRegression"



Introduction Data science Python programming Variables and types Operators Boolean Conditional Example Practical
0000000000000  00000e0000000 00000000 0000 000000 0000 000 000 0000000

Data science: Clustering)
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Data science: Linear dimensionality reduction with PCA

PC 2 (13.6%)
g o

Digit label

Now A

-
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PC 1 (14.9%)
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Data science: Nonlinear dimensionality reduction with manifold learning

Data PCA MDS Isomap Laplacian eigenmap LLE
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Data science: Nonlinear dimensionality reduction with manifold learning
Laplacian eigenmap
PCA (Spectral embedding) tSNE
6, B
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Data science: Descriptive statistics and tests
0.4
e 35:99.7%
0.3 . 20 :95.5%
B 10 :68.3%
0.2
0.14
d o
00 L T T T T B | l\‘h
-4 -2 0 2 4
Mean x: 54.26 A ﬁ
Mean y: 47.83 \.\.
SD x: 16.71
SDy: 26.84 0 1 (') 1 >

TN 3t

Correlation: -0.06
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Data science: Image processing




Data science: Artificial neural networks and deep learning

Telodendria

Nucleus

Synaptic terminals

Endoplasmic
reticulum

Dendnllc branches
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Data science: Mathematics

: 0.05
i 0.04
~ A O
g 5
2 - 003 £
g = °
: =
0.0 06 07 0.0 0.0 0.0 3 0.02
0.6 0.0 04 00 0.0 0.0 -
D= 0.7 04 00 06 00 0.0 k
~— 100 00 06 00 05 0.7 4 0.01
0.0 0.0 00 05 00 0.5
0.0 0.0 0.0 0.7 05 0.0 000

Parameter 1
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Python programming

Python programming
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Python programming: Why computer programming?

—— Speed record of production car

107 5 . . .
Transistors per processing unit

106 o
105 o
104 o

103 o

Relative increase

102.

oo 0—00—0

1960 1980 2000

Year

1900 1920 1940

https://en.wikipedia.org/wiki/Production_car_speed_record
https://github.com/karlrupp/microprocessor-trend-data

2020

K A RS (2017
Benz Velocipede (1894) oenlgsegfg)o i(:;a/h ( )

20 km/h

Intel 4004 (1971)
2.3 x 103 transistors

Nvidia H200 (2024/2025)
8 x 10% transistors


https://en.wikipedia.org/wiki/Production_car_speed_record
https://github.com/karlrupp/microprocessor-trend-data
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Python programming: Why Python?

Script languages Compiled languages
» Python > C
> R » C++
» Matlab > C+#
» Julia » Java
» Rust

Javascript

PHP

>
» Typescript
| 2
> (HTML, CSS, ..)
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Python programming: What makes python special?

—  Slow
Flexible and "easy"

Packages

+ o+ o+

Became and is popular among scientists
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Python programming: Topics and packages

Python programming Variables and types
0000®000 0000

Course content in python packages.

Linear algebra

Plotting

Tabular data

Statistics

Computing

Machine learning

Image processing

Medical image processing

Deep learning

numpy
matplotlib
pandas
scipy

scipy
sklearn

skimage
Simple ITK
pytorch

Operators Boolean Conditional Example Practical

000000 0000 [e]o]e}

o

[e]e]e} 0000000

ython’

Package
Index
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Python programming: What is computer programming?

arw

Writing instructions to be execute by the
computer.

Programming languages, like Python, are often
written in a form of pseudo English.

for index in range (0, 5):
if index > 2:
print ("Large index")
else:
print ("Small index")

HOO
ole=
OO
RO
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Python programming: Text files

Programming code is written in text files.

Unlike e.g. a word document, that also contains
text, a text file does not contain any formatting or
things besides text.

The file type is often indicated by its ending.

Python source code files should have .py file
ending.

M nils-phd-tt

There was a problem opening the file /mnt/storage/work-write/...s-candidates-
summary.docx.

“The file you opened has some invalid characters. I you continue editing this File you could corrupt this

document.

You can also choose another character encoding and try again.

Character Encading:
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Python programming: Hello world

It is important that your program or script
can show you some sort of output.

The most basic way of doing this is by A Python script can be executed in a

using a print statement. terminal by typing python followed by

L ] the name of the script file.
This prints text to a terminal were you run

your code. python hello-world.py
Python code (hello-world.py)

1| print("Welcome to the Python course!") ‘

/ Terminal output

[ | — i

>> Welcome to the Python course! ‘




Variables and types
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Variables and types: Numbers
Python code

There are two types of numbers in 1 # Initilalize the variables
2| a =
Python, and in fact represented by the 3| b = 65.0
4
Computer |tse|f 5| # Check the type using the ’type()’ command
6| type_a = type(a)
7| type_b = type(b)
. . 8
» Integers, int, representing whole o |
H H 10
numbers without any decimals. 0 brint the variables
H 12| print (f"Value of variable a: {al}")
E'g' Countlng 13| print (f"Value of variable b: {bl}")
. . 14| print (")
> Floatlng p0|nt numbeI’S, float, 15| print (£"Type of variable a: {type_al}")
. - 16| print (f"Type of variable b: {type_b}")
representlng numbers Wlth 17| print (£"Type of type check???: {type_cl}")

decimals. E.g. measurements. Terminal output

(Sometimes not important which type
is used.) (Other times very
important!!!)

>> Value of variable a: 65

>> Value of variable b: 65.0

>>

>> Type of variable a: <class ’int’>

>> Type of variable b: <class ’float’>
>> Type of type check???: <class ’type’>

DU WN
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Variables and types: Strings

Strings represent sequences of
characters. Typically for writing.

Can be created using single or double

quotation marks.

Does not matter which one is used but

Variables and types Operators Boolean Conditional Example
[o]e] o)

© 0 ~NOU A WN

10
they have to be started and terminated 11
12
with same type. 13
14
Formatted strings can be used to
create strings that contain values of i
other variables, like numbers, )
5

(Try to get used to printing strings
formatted with numbers and other
strings!)

000000 0000 [e]o]e} [e]e]e}

Practical
0000000

# Initialize the variables
a = ’Nils’

b = "Olovsson"

# Check the type using the ’type()’ command
type_a = type(a)

type_b = type(b)

# Print the variables

print (£"Value of variable a: {a}")
print (£"Value of variable b: {b}")
print ("")

print (f"Type of variable a: {type_al}")
print (f"Type of variable b: {type_bl}")

>> Value of variable a: Nils

>> Value of variable b: Olovsson

>>

>> Type of variable a: <class ’str’>
>> Type of variable b: <class ’str’>
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Variables can be named most things.
However, some words are reserved
by the Python language itself and can
not be used.

Names also can’t start with a
number.

Comments are sections of the code
that will not be executed.

Used to explain the code or
temporarily cause certain lines or
sections to not be run.

# Or nnn

Variables and types
0oo0e

© 0 ~NOU A WN

Boolean Conditional Example
0000 000 000

Operators
000000

Variables and types: Allowed names and comments

Practical
0000000

# This is a single line comment

""" This is a
multiline comment
that can be very long.

won

# Variable names can’t start with numbers or
# characters reserved for operators.
# They also can’t be reserved Python
# Yif

keywords (e.g. ’else’ etc)

a0 = 1.0 # Allowed (Comment after statement)

#0a = 1.0 # !!! Not allowed (SyntaxError)
#%a = 1.0 # !!! Not allowed (SyntaxError)
#if = 1.0 # !!! Not allowed (SyntaxError)

# Comments can be used to suppress statements
# or for describing the code

# Use descriptive variable names!
a = 110.0
blood_pressure_systolic_Hg = 110.0




Operators
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Operators: Mathematics

1| # Initilalize variables
The regular mathematical operations 2|2z 3o
are available. ‘ _
5(# Do some calculations
6flc =a + b
+ Add 7ld = a *x b+ c
8
- Subtract 9| # Raise to power
10 e = b**2
* H 11
MU|t|p|y 12| # Division
13| f = 12 / 5
**x Power 14|g =12 // 5
15
/ D|V|de 16| # Print the variables
17| print (£"{a:.1£f} + {b:.1£f} = {c:.1£}")
[ 18| print (£"{a:.1£f} + {b:.1£f} * {c:.1£f} = {d:.1£f}")
// Integer dIVISIOn 19| print (£"{b:.1£f}**2 = {e:.1£f}")
20| print(£"12 / 5 = {f:.1£f}")
% Modulus 21| print (£"12 // 5 = {g:d}")
1| >> 3.0 + 5.0 = 8.0
21 >> 3.0 + 5.0 * 8.0 = 23.0
3| >> 5.0%x2 = 25.0
41>> 12 / 5 = 2.4
5> 12 // 5 =2
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Operators: Order

The order of the operations are mostly — :
1(# Initilalize variables
as you would expect. Je=9¢cz
3lb =4 x (3 + 2)
4
|f yOU are unsure, pUt parentheses 5(# We can’t omit multiplication sign
6| # we do in mathematical notation!
around expressions_ 7|#c = 4 (3 + 2) # !!! Not allowed (One error)
8| #d = (3 + 2) 4 # !1! Not allowed (Other error)
9
Python does not assume 10| # Print the variables
Lo . i i 11| #print (f"{a:.1£f} + {b:.1£f} = {c:.1£f}")
multiplication, as we sometimes write 12| #print (£"{a:.1£} + {b:.1£} * {c:.1f} = {d:.1f
. . . bl
in mathematical notation.

All operations have to be written
explicitly!
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Operators: Limited precision of float

Computers are, in fact, physical
machines and not magic.

T e e
5 As such they come with limitations.

- Drivers

‘ Floating point numbers are only

Complex L | 'R - - .

}vgg;‘;_ggn | | approximations of real decimal
numbers.

Important to be aware of this.

-

a = 0.1+ 0.

0.1
print (f"a ")

1+
{a}"

N

1‘ >> a = 0.30000000000000004

Pentium processor (1993). From Ken Shirriff's blog.
https://www.righto.com/2025/01/pentium-floating-point-ROM.html


https://www.righto.com/2025/01/pentium-floating-point-ROM.html
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Operators: Strings

Some operators that typically would
define a mathematical operation are
defined to perform operators on
strings.

+ Concatenate

* Repeat copies

Variables and types

0000

© 0 ~NOU A WN

W N =

Boolean
0000

Operators
000000

Conditional Example
000 000
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Strings of numbers are not numbers!
»3.0°

> 5.0°

a + b

print (c)

#
a
b
c

# Concatenate two strings
s0 ’Hello °

sl ’class!’

sc s0 + si

print (sc)

# Multiply will create repeated content!
sr = 3 * sO
print (sr)

>> 3.0 5.0
>> Hello class!
>> Hello Hello Hello
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Operators: Casting

If we want to perform mathematical
operations on numbers represented by
strings, we must first cast them to a
numeric type.

Examples:

» Number to number, e.g. integer
to float.

» String to number.
» Number to string.

All types can be cast to string and as
such they can be printed.

Variables and types
00000000 0000

© 0 ~NOU A WN

A wWN

Operators Boolean Conditional Example Practical
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a =3

b = 2.0

# Number to number

c = float(a)

d = int(b)

# String to number

si = str(a)

sf = str(b)

print(si)

print (sf)

# Number to string

print ( si.isnumeric() )
print ( sf.isdecimal() )
int (si)

float (sf)

>> True
>> False




Boolean
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Boolean: Type

Practical
0000000

# Initialize two integers to compare

x = 3

y =5

# Perform
= x

Boolean values are logical, either True
or False.

comparisons
y # equal
y not equal

greater

0~NOU A WN
o'
o
[

ANV =l

They can be the result of a comparison S50

b3 = smaller
or assigned explicitly. K EEonG oF oqEel
11| b6 = True assigned value

12| # Print the
13| print (£"{x}
14| print (£"{x}

omparison results and type

= {y} -> {p0} ({type(pO)})")
= {y} -> {p1} {type(p1)HH ")
15| print (£"{x} {y} -> {b2} ({type(b2)})")
16| print (£"{x} {y} -> {b3} ({type(b3)})")
17| print (£"{x} >= {y} -> {b4} ({type(b4)})")
18| print (£"{x} <= {y} -> {b5} ({type(b5)})")

#
#
#
y #
x <= y # smaller or equal
#
c
g
>
<

19| print (£"Assigned -> {b6} ({type(b6)})")
1| >> 3 == 5 -> False (<class ’bool’>)
George BOO/e 2| >> 3 1= 5 -> True (<class ’bool’>)
Ca . Cq 3] > 3 > 5 -> False (<class ’bool’>)
https://en.wikipedia.org/wiki/ 4]>> 3 < 5 -> True (<class ’bool’>)
5| >> 3 >= 5 -> False (<class ’bool’>)
George_Boole 6| > 3 <= 5 -> True (<class ’bool’>)

7| >> Assigned -> True (<class ’bool’>)



https://en.wikipedia.org/wiki/George_Boole
https://en.wikipedia.org/wiki/George_Boole
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Boolean: Operators

1[# Initialize two integers to compare
Boolean values can be inverted using -
not. : : s .
i A i 5(# Chain conditions using ’and’ and ’or’
This flips a True to False and vice 6/ b0 = True
7| b1 = not b0
versa. 8| b2 = x > y or b0
9| b3 = (not x > y) and b0
10
Logical statements can be chained 11| # Print values and comparisons
; 12| print (£"b0: {b0O}")
with and and or. 13| print (£7b1: {b13")

14| print (£"b2: {b2}")
15| print (£"b3: {b3}")

_>.. :._ :)_

>> b0: True
>> bl: False
>> b2: True
>> b3: True

Later we will see how Boolean values
can also result from:

Object identity is, is not (Can you follow why the values
become what they are?)

ENEN

Containment has, has not
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Boolean: Careful with equalities

Remember that floating point values

1| # Initialize floating point variables
might not be exactly what you think 2|8 = 0.1 0.1+ 0.1
they are! 4
5(# Print values and comparisons
. . . 6| print (f"a = {a}")
However small the difference is, it 7| print (£"b = {b}")
i 8| print(f"a == 0.3 -> {a == 0.3}")
matters to the computer when doing a o| print(£"b == 0.3 -> {b == 0.3}")
10
Comparison! 11| # Functions to compare floating point values
12| import math
13| is_close = math.isclose(a, 0.3)

14| print ("")
15| print (£f"a is almost 0.3 -> {is_closel}")

1| >> a = 0.30000000000000004
2[>> b = 0.3

3| >> a == 0.3 -> False

41 >> b == 0.3 -> True

51 >>

6 >> a is almost 0.3 -> True

Use special functions that check if
floating point values are close instead.



Conditional
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Conditional: if statements

We can execute parts of the code only — :
1| # Initialize two Boolean variables
if some Boolean value is True. G| O = Tone
3] bl = False
This is sometimes called an execution 4
5[ # Use if-statements to only print one of these
branch. 6| # Note that the block below the if-statement
7| # is indented with four spaces compared to
8| # where ’if’ begins.
'l' 9| if bO:
10 print ("The b0 branch was executed!")
11 print ("These branching blocks can")
12 print ("be however long we want!")
13
14 if bi:
15 print ("The bl branch was executed!")
TO C|O thIS we Create an Cond|t|0na| lf 1| >> The b0 branch was executed!
2| >> These branching blocks can
b|OCk. 3| >> be however long we want!

The content inside needs to be
indented using tab or spaces.
Four blank spaces is standard.

Note how the print after the second if
was never executed!
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Conditional: elif and else statements

Practical
0000000

More than one condition can be added
a conditional block by adding an elif
and an else statement.

1| # Initialize two Boolean variables
2| b0 = False

3] bl = False
4
5

5(# Use if-statements to only print one of these
6 # Note that the block below the if-statement
#
#

'I' 'I' 'I' 7 is indented with four spaces compared to
8 where ’if’ begins.
9 if bO:
10 print ("The b0 branch was executed!")
11 print ("These branching blocks can")
12 print ("be however long we want!")
13| elif bi:
14 print ("The bl branch was executed!")
15| else:
16 print ("A default branch was executed")

1| >> A default branch was executed




Example
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Example: User input

Even for small Python scripts it can be
useful to capture some user input.

-

# Get a value from the user

2|s = input("Input a number and press the return
key:\n")

3

4| # The value will be of type ’str’

5| print (£"Type of s: {type(s)}")

6

7| # Need to convert to numeric

8| v = float(s)

9| print (£"Type of v: {type(v)}")

10

11| # Print the converted value
12| print (£"User gave value: {v:.1f}")

The execution can be paused and a
string from the keyboard can be
captured using the input () function.

>> Input a number and press the return key:
>> Type of s: <class ’str’>

>> Type of v: <class ’float’>

>> User gave value: 21.0

ENE N

Can be used to capture values or to
pick branches of execution.
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Example: Blood pressure

=
o © o~ U WN

N =

Lets write a script that can inform us
whether a person has dangerously high
blood pressure or not!

# Set the persons blood pressure
bp_s_mm_Hg = 140.0 # Systolic
bp_d_mm_Hg = 82.0 # Diastolic

# Compare against two threshold values
print (f"Blood pressure: {bp_s_mm_Hgl} / {
bp_d_mm_Hg} [mm Hgl")
if bp_s_mm_Hg >= 140.0 or bp_d_mm_Hg >= 90.0:
print (f"Person might have hypertension!")
else:
print ("Blood pressure appears nominal.")

>> Blood pressure: 140.0 / 82.0 [mm Hgl
>> Person might have hypertension!

000000 0000 [e]o]e} ooe
Blood pressure classifications
. Systolic blood pressure, Diastolic blood pressure,
Categories
mmHg and/ mmHg
5 24h oy 24h
Method Office  Home Office Home
ambulatory ambulatory
European Society of Cardiology (2024)['%)
Non-elevated <120 <120 <115 and <70 <70 <65
120~ 120-
Elevated 115-129 and  70-89 | 70-84 | 65-79
139 134
Hypertension (=140 =135 =130 or 290 285 =80

https://en.wikipedia.org/wiki/Blood_pressure

Practical
0000000

You will expand on this with user input

and full testing in the exercises!


https://en.wikipedia.org/wiki/Blood_pressure

Practical
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Practical: Terminal
A terminal is what people used before
we had graphical user interfaces.

Still good to be able to use if you do
computer programming.

Important to be able to navigate to
directory where our Python scripts

are!

cd .. Go one step up.

cd <PATH> Go into subdirectory.
1s Print content of

directory.

Terminal emulator for windows:
https://cmder.app/


https://cmder.app/
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Practical: Coding environment (IDE)
An Integrated Development Environment (IDE) includes tools for writing, running
and testing the code.

They also have different forms of syntax checking, autocomplete and help based on
code documentation. More recently also contain Al tools for code generation.

> this is a Python scipt!")

> VScode
» Spyder - L Bevthon +v @ @
» (Pycharm ] I ity .
» Others

ouTLINE
IMELINE

https://code.visualstudio.com/
https://www.spyder-ide.org/

Microsoft VScode.


https://code.visualstudio.com/
https://www.spyder-ide.org/
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Practical: Python environment

The standard Python environment is bare bones and only used to run scripts.
This is primarily what we will use in the course.

iPython and Jupyter notebooks offer more interactive environments in which code
can be changed and run and offer graphical interfaces and outputs.

I P [y] . IPython o o - JupyterLab: A Next-Generation Notebook Interface

Interactive Computing KE e = JupyterLab Is the Iatest web-based Interactive development environment for
interface allows users to configure and arrange workllows In data science, sc
journalism, and machine learning. A modular design invites extensions 1o exp

iy itinyour browser | Install JupyterLab

Install - Documentation - Project - Jupyter - News - Cite

cture for nteractive computing with

4

https://ipython.org/
https://jupyter.org/


https://ipython.org/
https://jupyter.org/
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Practical: Python distributions

Python is open source and therefore there are Python Distributions
several distributors of the Python runtime! Coion s i clowing. T eee om phanars oher darblors pesedon

» @ ActivePython from ActiveState
> @ Anaconda from Continuum Analyics

If you do not have Python installed | suggest  © Comabyton et Tt Pybors ey, e s sndcsosin
. . . Chinese. Eventually allows a programmer to write Python programs in Chinese.
that you install miniconda. » © Enaghes © e

» @ WingxPython: Backport of mainline CPython 2.6/2.7 o old versions of Windows 9x/NT.
> IPython and its IPyKit variant

Last year license was changed for the regular > @ Pockayon _

» @ Portable Python: Run Python from USB device - no installation needed.
anaconda distribution and it is no longer free S S v

» PyPy: a Python implementation in Python.

» @ Python(x.y): Python(x.y) s a scientifi-oriented Python Distribution based on Qt, Eclipse

for larger organizations such as universities! ant O 5pyir

» PythonForArmLinux
» PythonLabsPython: an old name for the python.org distribution

» PythonwarePython
» StacklessPython
° » @ Tiny Python (archived link) - not to be confused with tinypy

» © WinPython: Another scientific-focused Python distribution, based around @ Spyder

https://wiki.python.org/moin/PythonDistributions
https://www.datacamp.com/blog/navigating-anaconda-licensing
https://dev.to/kaamisan/using-miniconda-with-conda-forge-to-avoid-anaconda-licensing-issues-5hkj
https://www.anaconda.com/docs/getting-started/miniconda/install


https://wiki.python.org/moin/PythonDistributions
https://www.datacamp.com/blog/navigating-anaconda-licensing
https://dev.to/kaamisan/using-miniconda-with-conda-forge-to-avoid-anaconda-licensing-issues-5hkj
https://www.anaconda.com/docs/getting-started/miniconda/install
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Practical: Package manager

Much of what we will use in this course will require additional Python packages.
Most packages are also open source and they also have several distributors!
(Yes, all of this is annoying and confusing.)

If you use miniconda there are two package lJthOﬂ |
managers you can easily use. fgﬁ i

Python package index
pip install <PACKAGE_NAME>

Conda forge
conda install <PACKAGE_NAME>

https://pypi.org/

https://conda-forge.org/


https://pypi.org/
https://conda-forge.org/
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Practical: Agenda

» Install Python (miniconda recomended)

» Install an IDE (VScode recomended)

» If your use Windows you can install a terminator emulator (cmder)
» In the afternoon you will work on the exercises.

https://www.anaconda.com/docs/getting-started/miniconda/install
https://code.visualstudio.com/
https://cmder.app/


https://www.anaconda.com/docs/getting-started/miniconda/install
https://code.visualstudio.com/
https://cmder.app/
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