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I. Understand when, how and which AI tools you can use to assist with 
coding 

II. Knowing about AI-like tools that are useful in practice 

III. Know some tipps to avoid typos in your code, especially when in a 
hurry

Goals for today
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1. Common AI Tools - An overview 

2. Use cases 

3. Style and formatters 

4. Avoiding typos

Outline
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Common AI Tools
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• General AI tools that can help you to code:

Common AI Tools
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• Free plans are usually sufficient for students 

• IDE integration is great, but R-Studio less supported than, e.g., VS Code

• Specific coding tools that offer advanced code completion and chat interfaces, 
usually being built on top of basic models:
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Use cases for AI

6

Note: all example code is available via the course homepage.
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Use cases for AI 
Code generation
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Not good practice!

This 
code 
might 

include 
(silent) errors! 

Check carefully! 
The more details 
and context you 

provide the better!

You know what you want to achieve, 
but you have no clue as to how to 

program this!
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Use cases for AI  
Development & syntax support
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Far from perfect, but now you can improve 
specifics of the code yourself!

You know what to do on the 
content level, and you also know 
which steps to take in R. But you 

are unsure about the 
implementation.

Code is often out of 
context and might lead 
you down a blind alley. 

Precise prompting and 
reflection on the answer 
are especially important.
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Use cases for AI 
Code optimisation
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Reduced runtime to 0.005% 

and 8%! 

You have some 
code that does 
what you want, 

but it is very 
slow…

Test carefully whether the 
functioning of the code really did 

not change! 
Make sure the code works in your 

context(s)!
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Use cases for AI 
Code explanation

Goal: predict future sales using the sales data from before!

Searching code for prediction tools might bring you to Meta’s Prophet implementation:



Claudius Gräbner-Radkowitsch 11

Use cases for AI 
Code documentation

You have written code that works, but you need to document it!

I have written the following function 
that computes ROI in R. 

Please provide a full roxygen2 
documentation of the function, 
including an example.

Be specific regarding the kind of 
documentation you want and 

check it!
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Use cases for AI  
Code debugging
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Code generation

Development & 
syntax support

Code optimization

Code explanation Code 
documentation

Debugging

AI Use Cases

• Always cross-check proposed code, beware blind alleys! 
• Follow the guidelines for prompt engineering for coding 
• Be cautious with sensitive data 
• Properly acknowledge and document the use of AI tools
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1. The Three-Check Method 

a) Does it run without errors/Warnings? 

b) Does it produce sensivble output? 

‣ Dimensions, data types, NAs, viable ranges 

c) Does it match your understanding? 

‣ Can you explain the code? 

‣ Does the AI explanation align with your understanding?

Digression:  
Verification Strategies for AI-Generated Code
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1. The Three-Check Method 

2. Test with Known Example 

‣ AI creates calculate_roi(), test it with revenue=150, cost=100 

3. Test with trivial data subsets 

‣ Reduce data set to 3-10 rows, compare result with manual calculation 

4. Add documentation, cross-check with other AIs 

‣ Ask AI to add ecplanation and a code review 

‣ Copy paste to other AIs or chats 

Digression:  
Verification Strategies for AI-Generated Code
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• Get together in groups of 2-3 people and choose one of the following tasks: 
• Material available via course homepage

Application exercise
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• Write down your specific prompt/request (~3 minutes) 
• Use any AI coding assistant to generate a solution (~2 minutes) 
• Evaluate and improve the result (~10 minutes)  

• What worked well in the AI's solution? What needed improvement?  
• How would you modify your prompt next time?  
• Did you need to make any corrections to the code?  

• After 15 minutes, share your experience (class discussion)

Generate code to 
find hidden patterns 

in sales data

Debug an 
erroneous R 

function
Optimize a slow 

loop
Document an 

existing function



Claudius Gräbner-Radkowitsch

Style and formatters

17



Claudius Gräbner-Radkowitsch

• Writing code in good style is more than a matter of style 

• Easier to read→ facilitates collaboration, improves transparency 

• Easier to understand → facilitates debugging and finding mistakes

Formatter tools
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• There are good style guidelines, esp. 
the Tidyverse Style Guide 

• Re-writing code in good style is time 
consuming → use formatters

An easy-to-use and established tool 
with great R-Studio integration

Best option for casual users

A modern formatter, extremely fast 
and powerful, but harder to set up.

Best option for power users
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• Take some code that you have produced so far 
and style it using styler 

• Compare the styled and the original - do you like 
the styled version always better?

Intermediate task
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If you haven’t installed styler, do:  
install.packages("styler") 
Then it will also be added to the 

Addins in R-Studio!

https://styler.r-lib.org
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Digression: 
Avoiding typos

20



Claudius Gräbner-Radkowitsch

• Develop code step-by-step and always 
test it regularly 

• Copy-paste code that has worked 

• Copy-paste variable names 

• Use auto-completion 

• Make use of the linting tool of R-Studio 

• Style tools such as styler also helpful 

• If you suspect but cannot find a typo: ask 
your coding AI of choice!

Digression: Tips to avoid typos
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Summary & outlook
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• Use AI for coding assistance if you feel comfortable in using the language 
on your own 

• Only then AI can boost your productivity enormously 

• Many tools exist, often free tiers are sufficient: 

• Claude, ChatGPT and Gemini Code Assist as general tools 

• Github Copilot as specific tool with R Studio integration 

• Windsurf is often praised, but not specific to R 

• You can use AI especially in the areas of code generation, debugging, 
optimisation, documentation and explanation 

• Do not expect the final solution, but useful hints and drafts 

• There are also non-AI tools that are very useful in practice, e.g., formatters

Summary and outlook
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Appendix: 
Prompt Engineering for Coding
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Prompt Engineering for Coding 
The SPEC Framework
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❌ ✅

Specify the context Create a plot of 
sales data

I have a tibble called sales_df with 
columns: date (Date), revenue (numeric), 
region (character). Create a ggplot2 line 
plot showing revenue over time.

Provide constraints Calculate average 
by group

Calculate average alcohol content by wine 
type using dplyr. Use pipe operators and 
keep the result in tidyverse format.

Explain the goal Filter my data
I need to identify outliers in my sales data. 
Filter for sales values that are more than 2 
standard deviations from the mean.

Call for explanation
Explain your code using inline comments for 
each step. 
Include an example showing how to use this 
function.
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Help me write R code using [package 
name]. 

I have data with these columns:  
- [column1]: [type] - [description]  
- [column2]: [type] - [description]  

I want to [specific goal].  

Please use [preferred style, e.g., 
tidyverse/base R] and add comments 
explaining each step.

Prompt Engineering for Coding 
Very general blueprint

Example 

Help me write R code using dplyr and ggplot2.  

I have data with these columns:  
- quarter_date: Date - quarterly dates from 

2020-2024  
- sales: numeric - sales revenue in dollars  

- region: character - North, South, East, West  

I want to create a faceted line plot showing sales 
trends for each region with proper labels and a 
title.  

Please use tidyverse pipes and add comments.
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Prompt Engineering for Coding 
More specific blueprints

Debugging 
I want to achieve [X]. 
I’m getting this error:  

[exact error message]  
Here's my code:  

[paste your code] 
Here's my data structure:  

[paste str(your_data) or 
head(your_data)]  

Explain what's wrong and 
how to fix it.

Optimization 
I want to achieve [X]. 
This code works but runs 
slowly on my dataset of [X 
rows/size]:  

[paste your code] 
Please suggest 
optimizations for speed. 
Explain what makes your 
version faster, and ensure 
the output remains 
identical.

Debugging 
I found this R code, but 
don't fully understand it:  

[paste code]  
Please explain:  
1. What does each section do?  
2. Why is [specific part] written 

this way?  
3. What would happen if I 

changed [specific element]? 
4. Is it a good implementation?
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• The overall goal: provide context of the code 

• Data structure: column names, types, sample values  

• Desired output: what should the result look like?  

• Package preferences: base R, tidyverse, data.table?  

• Current errors: paste exact error messages  

• Your skill level: “I'm new to ggplot2” or “I'm comfortable with dplyr”

28

Prompt Engineering for Coding 
Information to include (at least per default)
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• Start broad, get initial code 

• Test it, identify issues  

• Follow up with specific problems:  

• This gives a warning about [X], how do I fix it? 

• The output has unexpected NAs in column Y 

• Can you modify this also to handle missing values? 

• Don't expect perfection on the first try! Don’t accept unsatisfactory 
responses! 

• But also: ask critically when it is easier to finalize code yourself
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Treat it as a conversation, not a magic spell! 🪄

Prompt Engineering for Coding 
Iteration is normal


