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At the Genetic Diversity Centre (GDC), we like our DNA diverse and our organisms anything 
but standard. As a knowledge and technology platform within the USYS department at ETH 
Zurich, we support research into the genetic and genomic diversity of all kinds of life, 
especially the weird, wild, and wonderful non-model organisms that don’t usually get the 
spotlight. Whether you're tracking trout genes or decoding desert microbes, we're here with 
the tools and expertise to help.

Aria                      Silvia                Tamara            Jean-Claude                  Nik          
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Power-Disa-Point-Ability

Power-Disa-Point-Ability: When a presenter confuses “more slides” with “more 
insight” and hides behind animations, charts, and bullet points like a kid behind the 
sofa during a horror movie.
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“I cannot teach anybody 
anything, I can only make 
them think.” 

—Socrates

“Science is a way of thinking 
much more than it is a body of 
knowledge.” 

—Carl Sagan
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What is your 
thinking mode?

Source: A framework popularised by behavioural scientist Jonathan Haidt, which 
describes how people often switch between different 'modes of thinking' - especially 
when they are debating, persuading or making decisions.
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Humans are surprisingly flexible thinkers, but not always in the way we expect. Depending 
on the situation, we tend to slip into different mental modes that shape how we reason, 
argue, and respond to the world around us. 

Scientist mode 
We are curious, evidence driven, and willing to change our minds. In this mode, we seek 
the truth, test hypotheses, and follow the data, even when it challenges our existing beliefs. 
Unfortunately, we enter this mode less often than we like to imagine. 

Preacher mode 
We are defending values or beliefs that we hold dear and want others to share. Rather than 
asking questions, we provide answers and seek to persuade. 

Prosecutor mode 
We concentrate on identifying weaknesses in other people's arguments. Instead of testing 
our own assumptions, we focus on criticizing opposing views, often with the goal of winning 
an argument rather than discovering the truth. 

Politician mode 
We become concerned with gaining approval and maintaining support. We tailor our 
message to our audience, build alliances, and manage impressions, sometimes at the 
expense of accuracy. 

Each of these modes can be useful in the right context. However, scientist mode is 
the most valuable for genuine learning and honest inquiry, and often the most 
difficult to sustain. The challenge is to recognise which mode you are in and to 
know when it is time to switch.
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Request #1: Survey 

Request #2: R-Code 

Request #3: Requirements   
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13

5

3
NGS 
MPS Intermediate

Novice

Beginner

Experienced

A - Beginner No idea what this is.

B - Novice I've heard of it, maybe tried it briefly.

C - Intermediate I understand it and have some experience with it.

D - Experienced I know it well and could teach it to others.

Request #1: Survey - Competency Level
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Dunning-Kruger Effect Curve
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1.The Core Delivery: "Less Theory, More Doing” 
2.The Universal Tooling 
3.Specific Methodological Clusters
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Request #2: R-Code
Please complete a simple task in R: Write a script that creates a text file with 
the results of 10 rolls of a pair of dice.

When reviewing the R scripts, we noticed a few areas that could be improved: 

‣ Script header: Does the script include a clear and informative header with the author, date, and purpose? 

‣ Coding style: Are formatting, indentation, and naming conventions consistent and tidy? 

‣ Consistency: Are similar tasks handled in a consistent way throughout the script? 

‣ Typos: Are variable names and function calls free of spelling mistakes? 

‣ Functionality: Does the script run without errors and produce the expected results? 

‣ Reproducibility: Can someone else run the script and achieve the same results? 

‣ Readability: Are variable names meaningful, and are helpful comments included? 

‣ Simplicity: Is the code as simple as possible, without unnecessary complexity? 

‣ Correctness: Are the tasks implemented correctly and aligned with the assignment’s goals?
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d1 <- sample(1:6, 10, replace = TRUE) 
d2 <- sample(1:6, 10, replace = TRUE) 

results <- data.frame(d1, d2) 

write.table(results, file = "dice_rolls.txt", )
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## Turner Helix 
## Rolling Dices (D6) 
## Version: 1.1 (250517) 

set.seed(123) 
d <- sample(1:6, 20, replace = TRUE) 

results <- data.frame(d1 = d[1:10], d2 = d[11:20]) 

write.table( 
  results, file = "dice_rolls.txt",  
  row.names = FALSE, quote = FALSE, sep = "\t" 
)
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## Turner Helix 
## Rolling Dices (D6) 
## Version: 1.2 (250518) 

# Set the random seed > this ensures the results are reproducible 
set.seed(123) 

# Generate 20 random integers between 1 and 6 with replacement 
d <- sample(1:6, 20, replace = TRUE) 

# Create a data frame to organise the results 
results <- data.frame(d1 = d[1:10], d2 = d[11:20]) 

# Write the data frame to a text file 
write.table( 
  results,  
  file = "dice_rolls.txt",  
  row.names = FALSE,  
  quote = FALSE,  
  sep = "\t" 
)
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# Function to simulate rolling a pair of dice 
roll_dice <- function() { 
  return(sample(1:6, 2, replace = TRUE) %>% sum()) 
} 

20

In R, %>% is known as the pipe operator. It is primarily associated with the 
magrittr package and is heavily used in the tidyverse collection of packages (like 
dplyr, tidyr, ggplot2). 

What it does: It takes the output (result) of the function on the left and passes it as 
the first argument to the function on the right.

What is the main problem? It requires loading external package like magrittr or 
dplyr.
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# Function to simulate rolling a pair of dice 
roll_dice <- function() { 
  return(sample(1:6, 2, replace = TRUE) %>% sum()) 
} 

21

Modern Alternative: |>

# Function to simulate rolling a pair of dice 
roll_dice <- function() { 
  return(sample(1:6, 2, replace = TRUE) |> sum()) 
} 

As of R version 4.1.0 (released in 2021), R includes a native 
pipe operator |> that works very similarly to %>% but does 

not require loading an external package.
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## Turner Helix 
## Rolling Dices (D6) 
## Version: 3.0 (250521) 

write.table(TeachingDemos::dice(10,2), "dice2x10.txt")

## Turner Helix 
## Rolling Dices (D6) 
## Version: 4.0(250522) 

# Load the droll package 
library(droll) 

# Roll two six-sided dice (2d6) ten times 
results <- r("2d6", times = 10) 

# Save the results 
write.table(results, file = "dice_rolls.txt", 
            row.names = FALSE, col.names = FALSE) 

# Show the results in the console 
print(results)
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R Script - Version 1

R Script - Version 2

Report (Rmd)

R Script - Version 3

R Script - Version X

R Script - Version 1

R Script - Version 2

R Script - Version 3

R Script - Version X

!     "

!     "

!     "

!     "

. 

. 

.

. 

. 

.

```{r First Attempt, file = "dice_v1.r"} 
```

```{r V2 Faster, file = "dice_v2.r"} 
```

```{r V3 Flexible, file = "dice_v3.r"} 
```

```{r VX Final, file = "dice_vx.r"} 
```



GDA ▷ Welcome

GDA | 15.06.2026 | JCW 24



GDA ▷ Know What You Do And Why

GDA | 15.06.2026 | JCW 25

✅ Internet access 
✅ Linux terminal 
✅ Code (text) editor 
✅MarkDown editor 
✅ R and RStudio

Request #3: Requirements
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Request #3: Requirements
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Course Structure



GDA ▷ Welcome

GDA | 15.06.2026 | JCW 28

Fundamentals

Introduction

Applications



GDA ▷ Welcome

GDA | 15.06.2026 | JCW 29



GDA ▷ Welcome

GDA | 15.06.2026 | JCW 30

?
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9:00 - 12:00 Lecture

Self-study with Challenges

15:00 - 16:00 Discussion

Questions 
Problems
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Topic Webside

Terminal
Linux 1 - Local Terminal 
Linux 2 - Remote Terminal

Biocomputing

MPS (NGS) MPS (NGS)
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https://www.gdc-docs.ethz.ch/GeneticDiversityAnalysis/GDA/site/

➜ Infos 
➜ Challenges 
➜ Links 
➜ Handouts
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jean-claude.walser(at)usys.ethz.ch  
niklaus.zemp(at)usys.ethz.ch

Good to know!

https://www.gdc-docs.ethz.ch/GeneticDiversityAnalysis/GDA/site/

E-Mail

WWW

Subject GDA26: Question 

ssh guest01@gdc-vserver.ethz.chSSH

mailto:jean-claude.walser@usys.ethz.ch%20?subject=GDA26:
mailto:niklaus.zemp@usys.ethz.ch?subject=GDA26:
https://www.gdc-docs.ethz.ch/GeneticDiversityAnalysis/GDA21/site/
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Rules
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Student A

Student B

Student C

Student D

Student E

Student F

✗

✗

✗

✗

- it is your course 
- it is your choice 
- it is your decision
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Credit Points 

2 ECTS

- pick a project 
- hand in a report (md/html) 
- hand it in before deadline 
- feedback if you wish
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helpful information or criticism that is 
given to someone to say what can be 
done to improve a performance.

Feedback


