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A data science workflow

1. Retrieve data

● Generate

● Download

1. Store data

● Files

● Databases

3. Process data

● Preparation

● Analysis, Visualisation

4. Publish results

● Reports, Memos, Papers, 

Books

● Replication Data



What is programming?

Programming is about writing programs

● Sets of instructions (algorithms) to be executed by a computer

● written in a computer language (source code, or just code)

● stored in files (and organized in software projects)

Integrated Development Environments (IDEs)

Editor + Console + Tools



What is programming?

How many computer languages exist?

Why are there so many languages?

○ Different needs: computation, visualization, robotisation...

○ Different hardware: laptops, robots, fridges...

○ Versions: improvements, new needs...

○ Programming paradigms/ categorizations



Programming concepts are mostly language-agnostic



Operators

Arithmetic Operators

● Addition, Subtraction, 

Multiplication, Division

Comparison Operators

● Equal, Not equal, Greater than, , 

Less than, Less or equal than

Boolean Operators

● and, or, not

Precedence of Operators

● Parentheses, Exponents and 

roots, Multiplications and 

divisions, Additions and 

subtractions

● Horizontal: left to right

● Vertical: top down



Data Types

Numeric

● integer, floating point, complex 

number

String

● sequence of characters

Boolean

● True/False, 1/0

Structured (combinations of the 

others)

● Vectors, Lists Arrays, 

Dictionaries, Dataframes

Functions are reusable chunks of 

code

● Each language has a set of 

built-in functions or commands



Control flow

Conditional statements

● if-then(-else)

Loop constructs

● for

● do while

● while



S, Splus, R

R is an implementation of the S programming language [...]. S was created by 

John Chambers in 1976 while at Bell Labs. A commercial version of S was offered 

as S-PLUS starting in 1988. Many codes written for S-PLUS run unaltered in R.

In 1991 Ross Ihaka and Robert Gentleman at the University of Auckland, New 

Zealand, embarked on an S implementation, independent of S-PLUS. They began 

publicizing it in 1993. It was named partly after the first names of the first two R 

authors and partly as a play on the name of S. In 1995, Martin Maechler 

convinced Ihaka and Gentleman to make R free and open-source software under 

the GNU General Public License.

(Source: Wikipedia)

https://en.wikipedia.org/wiki/S_(programming_language)
https://en.wikipedia.org/wiki/John_Chambers_(programmer)
https://en.wikipedia.org/wiki/Bell_Laboratories
https://en.wikipedia.org/wiki/S-PLUS
https://en.wikipedia.org/wiki/Ross_Ihaka
https://en.wikipedia.org/wiki/Robert_Gentleman_(statistician)
https://en.wikipedia.org/wiki/University_of_Auckland
https://en.wikipedia.org/wiki/S-PLUS
https://en.wikipedia.org/wiki/Free_and_open-source_software
https://en.wikipedia.org/wiki/GNU_General_Public_License
https://en.wikipedia.org/wiki/R_(programming_language)


What does R look like?



RStudio

A software company An Integrated Development Environment 

(IDE)



Alternatives to a local installation

● Computing power an storage are provided online by remote servers.

● Offers tools for state of the art research reproducibility and dissemination
standards.

+



First steps with Renku

https://renkulab.io/


What is Renku?

Renku (連句 “linked verses”), is a Japanese form of popular collaborative linked 

verse poetry, written by more than one author working together.

The Renku Project is a platform that bundles together various tools for 

reproducible and collaborative data analysis projects. It is aimed at independent 

researchers and data scientists as well as labs, collaborations, and courses and 

workshops. Renku can be used by anyone who deals with data, whether they are 

a researcher, data analyst, project owner, or data provider.

(Source: Renku documentation)

https://datascience.ch/

https://renku.readthedocs.io/en/latest/
https://datascience.ch/


Demo

We give a quick tour, a demo, and then it’s your turn!

https://renkulab.io/

1. Create an account

2. Login

3. Create an R project

4. Open RStudio

https://renkulab.io/










git under the hood

Web Browser (e.g., Edge)Cloud storage

renku save



renku save



Demo



Ressources and help

● Rstudio cheatsheets: 

https://www.rstudio.com/resources/cheats

heets/

● Help from communities websites, e.g., 

Stackoverflow: https://stackoverflow.com/

https://www.rstudio.com/resources/cheatsheets/
https://stackoverflow.com/


Vectors
• Are a collection of multiple pieces of information. You can think of  them as 

carriages linked together in a train.

• They can be made of numeric, character or factor data

• But each vector can only contain one type of data

• Creating a vector is easy – use the c function with brackets and separate the 

pieces of data using commas:   x <- c(9,19,200,30,45) 

numeric character factor

‘primary school’, ‘high school’, ‘university’1          2         3        4 ‘be’    ‘or’     ‘is’    ‘was’



Lists

• Like vectors are a collection of multiple pieces of information.

• They can be made up of individual pieces of data or collections of

data: vectors, data frames, matrices, other lists

• Unlike vectors, lists can contain many types of data

• Example: one list made up of 3 vectors:

numeric character factor

‘primary school’, ‘high school’, ‘university’1          2         3        4 ‘be’    ‘or’     ‘is’    ‘was’



Row 1

Row 2

Row 3

Row 4

Column 1 Column 2 Column 3 Column 4 Column 5

Matrices & Data Frames

Store data in rows and columns: 

therefore are 2 dimensional (like  tables – this means I need 

both the row and column number to find one piece of info!)


