
Programming:
The Next Step



Presentations
3 minutes, brief feedback afterwards

Feedback focus

● is the topic clear?
● are the user/software perspective thought 

through well enough to start coding?
● is the project manageable, well-focused?
● are there unforeseen obstacles?
● can you think of more efficient design 

choices?
● (are the possible extensions worthwhile?)

Beneficial feedback

● ask questions for clarification
● give constructive / encouraging feedback
● keep it personal (“I think the project could 

benefit…, because I feel that…”)
● try to make it very specific
● compliments on great ideas are helpful too





Today
Programming Superpowers

1. Independence
2. Coding style
3. Documentation
4. Version control
5. Testing
6. Having fun

(today, maybe next week)



Independence Free Solo

https://youtu.be/Phl82D57P58

https://youtu.be/Phl82D57P58


Independence
Resources / documentation

● R: ?package; vignette("package")
● Python: documentation (2 vs 3)
● Presentation: help resources

Search

● How to Google effectively (!)
● Stack Overflow

○ [tag]: [r][python][python-2.7][python-3.x][package]
○ -exclude
○ “exact phrase”

https://docs.python.org/
https://www.neurobs.com/menu_support/menu_help_resources/overview
https://realworldcoding.io/how-to-google-programming-problems-effectively-90f2a43ef982
https://stackoverflow.com/


Independence
Ask

● your peers
● stackoverflow for most languages (read 

tips in link)
● neurobs for presentation
● provide a reproducible example (e.g., 

reprex)
● 2 hours supervision

Take-away: (1) research your question (2) make it specific (3) most problems have been solved before: 
find and learn (4) if not: make sure others will learn from it

https://stackoverflow.com/questions/ask/advice?
https://www.neurobs.com/menu_support/menu_forums/contents_page
https://stackoverflow.com/help/mcve
http://reprex.tidyverse.org/


Coding Style Efficiency



Coding Style



Coding Style



Coding Style
Principles

● hierarchy: use tabs to represent internal 
structure

● modularity & chunking: make reusable 
code that serves a single purpose

● consistency: choose a style and stick to it
● framing: comment your code

Reasons

● less mistakes
● easier to spot mistakes
● easier collaboration
● easier for others to help you
● more efficient in the long run
● open science

https://zurb.com/blog/designing-code-how-to-use-design-principl


Coding Style: Style Guides
R

● Hadley Wickham, Google, formatR

NetLogo

● Official style

Take-away: use a consistent style that matches a preferred style in your language

Python

● PEP-8, PEP-8 tutorial

Presentation

● Ask Jasper for tips

http://adv-r.had.co.nz/Style.html
https://google.github.io/styleguide/Rguide.xml
https://yihui.name/formatr/
https://github.com/NetLogo/models/wiki/Style-Guide
https://www.python.org/dev/peps/pep-0008/
https://www.datacamp.com/community/tutorials/pep8-tutorial-python-code


Documentation Topo



Documentation
Three reasons

Because you forget

Because you want others to use it

Because you forget



Documentation (code-intensive)
Commenting

# r

# python

# presentation

; netlogo

Literate computing

R Notebook (R)

Jupyter Notebook (over 40 languages)

Take-away: comment your code extensively

https://www.digitalocean.com/community/tutorials/how-to-write-comments-in-python-3
https://www.neurobs.com/pres_docs/html/03_presentation/02_writing_scenarios/03_comments_and_spacing.htm
http://ccl.northwestern.edu/netlogo/docs/dict/semicolon.html
https://rmarkdown.rstudio.com/r_notebooks.html
https://jupyter.org/


Documentation (text-intensive)
Literate programming

R vignette: try vignette(“dplyr”)

(more on literate programming and computing)

Manual

R documentation

Python documentation

Look through some manuals

And you can build a website...

Take-away: (1) be aware of different ways to document your code, and the different goals of 
documentation (2) imitate the documentation style that is preferred in your language

http://r-pkgs.had.co.nz/vignettes.html
https://osf.io/h9gsd/
http://r-pkgs.had.co.nz/man.html
http://docs.python-guide.org/en/latest/writing/documentation/
http://pkgdown.r-lib.org/


Version Control
Reasons

Document the changes

(Re)store versions

Compare versions

Automatic backup

Collaboration

GitHub

Online service for Git (version control software)

Many additional features

Let’s check it out

https://en.wikipedia.org/wiki/Git
https://github.com/


Version Control: GitHub Desktop
Create repository        Commit      Publish

What is Git Ignore?

https://github.com/github/gitignore#a-collection-of-gitignore-templates


Version Control: Become a Pro
Git

● Use it from the terminal (guide)
● Use it from the terminal (tutorial)
● Read the book
● Learn about workflows

GitHub

● Use it on GitHub.com (guide)
● Use it from the terminal (tutorial)
● Work with GitHub Desktop

Take-away: get some experience with setting up 
a Git/GitHub workflow, and get familiar with Git 
basics

https://rogerdudler.github.io/git-guide/
http://gitimmersion.com/
https://git-scm.com/book/en/v2
https://www.atlassian.com/git/tutorials/comparing-workflows
https://guides.github.com/activities/hello-world/
https://try.github.io/
https://help.github.com/desktop/guides/contributing-to-projects/




Unit Testing
1. Work with small units (e.g, a function).
2. What should the unit do?
3. Create the unit.
4. Create a test for the unit.

Compare with external ground truth: Or verify each step:

● use print() in a loop
● verify a single case, before going over all 

cases
● use set.seed() to see whether things 

change when they shouldn’t



Error Provision
First try to break your code Then provide meaningful details



Debugging
RStudio



Alpha Testing
Think your program is unbreakable? Let others 
have a try!

We’ll do it in class!

Bug report

For each bug specify

● the steps to reproduce
○ description of what went wrong (user 

perspective)
○ when relevant: systems specs where error 

occurred (OS, browser)
● what you expected to see
● what you saw instead

○ provide a screenshot

Pro tip: GitHub uses Issues for this

https://help.github.com/articles/about-issues/


Having Fun
Hide an easter egg

Try programmer humor

Take a break

Learn to juggle

Solve or suggest a computer-puzzle

Sit together

Break your neighbor's code

https://thenextweb.com/shareables/2016/03/25/up-up-down-down-left-right-left-right-b-a-2/
http://geek-and-poke.com/
https://awesomeamsterdam.com/swimming-in-amsterdam/
https://www.wikihow.com/Juggle
https://puzzling.stackexchange.com/questions/tagged/computer-puzzle


Presentation
Extend shared presentation.

Use 2 slides (show, don’t tell):

1. Superpowers
a. Version control: how do you keep track of changes/versions?
b. Coding style: what’s your style?
c. Documentation: how do you make sure you and others can understand your code?

2. Progress
a. Past: what have you done so far?
b. Future: what’s next?

Present next week in 2 minutes.



Questions?



Happy coding!


