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Why is this important?



https://elifesciences.org/articles/71601



https://elifesciences.org/articles/67995

“We report the challenges confronted 
during a large-scale effort to replicate 
findings in cancer biology, and 
describe how improving 
transparency and sharing can make 
it easier to assess rigor and 
replicability and, therefore, to 
increase research efficiency.”



Your closest collaborator is 
you six months ago, but you 

don’t reply to emails
- Karl Broman

(http://kbroman.org/Tools4RR/assets/lectures/06_org_eda.pdf)



1. Code + documentation
2. Versions of software
3. Data provenance



https://tenor.com/view/struggle-cant-move-over-it-hard-no-gif-4734482



RStudio Projects







Double click on the Rproj file - opens RStudio



RStudio Projects

- Rproj - Opens to directory of Project
- Makes the working directory where the .Rproj file
- Zip up whole folder and send to someone else

read_csv("C:/terrible/path/john/blah.csv") read_csv("data/blah.csv")



The here package
If you have subdirectories or other issues the here package makes R projects even better!

here("data", "raw_data.csv") 

Returns: 

Mac: "/Users/yourname/projects/my_project/data/raw_data.csv" or

Windows: "C:\Users\yourname\projects\my_project\data\raw_data.csv"

● Makes the path work for any OS (Mac, Windows and Linux - different slashes)
● Helps with nested directories (no need to specify going out of a subdirectory)
● Works for a greater variety of circumstances (Rmarkdown/quarto vs. console)



Subdirectory situation - why here helps!

UFO_project

/UFO_project

project.Rproj UFO_clean.rds UFO_analysis



Different contexts with here

Assuming UFO_clean.rds is in the directory with the .Rproj file:

UFO <- read_rds("../UFO_clean.rds")  Works in an Rmd file

    Doesn’t work in a script or the console

UFO <- read_rds(here("UFO_clean.rds"))  Works for either!

Note - you need here package installed and loaded (using library (here)), or you 
could do without loading:

UFO <- read_rds(here::here("UFO_clean.rds"))









https://rmarkdown.rstudio.com/authoring_basics.html 

The magic of Markdown

https://rmarkdown.rstudio.com/authoring_basics.html


.Rmd 
document

PDF, HTML or Word 
document









YAML - not markdown,
Spaces matter, usually goes 
option: value

TEXT

CODE CHUNK







Header rendered as the title

Text section rendered as formatted text

Code rendered as the input code AND the 
output of running the code chunk













eval = FALSE will show but not 
run the code

echo = FALSE will not show but 
run the code

Using both set to FALSE will hide the code and will not run the code!

The default is TRUE - do not need to write it out if you want code to 
be shown and run.





fig.align = “center”, 
fig.height = 3, fig.width = 6

Can Also influence how a plot is 
displayed with a chunk!







https://support.rstudio.com/hc/en-us/articles/200711853-Keyboard-Shortcuts

https://support.rstudio.com/hc/en-us/articles/200711853-Keyboard-Shortcuts


library(rmarkdown)
render("Untitled.Rmd")

Rendering in R





install.packages(“devtools”)
library(devtools)
session_info()

Session information - what's loaded?







GUT CHECK

Why is reproducibility so important?

A. It helps to ensure that your code is working consistently and it helps 
others understand what you did

B. It ensures that your code is correct



GUT CHECK

What is NOT a practice to improve the reproducibility of our work?

A. Using R Markdown files to describe what your code is doing

B. Using scripts instead of R Markdown files

C. Testing your code with R Markdown files or the run previous button

D. Regularly cleaning the environment



Version Control!

Saving you from not knowing 
what or where your files are!

Saving you from losing your files 
when your computer dies or is 
stolen etc.!

Allowing you to track changes 
overtime and revisit them!

Like Google Doc history but better.

Image by janjf93 from Pixabay

https://pixabay.com/users/janjf93-3084263/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1626471
https://pixabay.com//?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1626471


https://dev.to/basementdevs/everything-that-you-need-to-know-about-git-2440



Can find specific changes and revert to them if we wish



Change Logs



GitHub and Git

GitHub

Online place to share code!

Git

Software on your computer  to 
track changes over time.

Can start here! More advanced but very helpful!



It's like a shared Dropbox folder that you have to 
sync yourself



Why not just use Dropbox? 



GitHub is an online platform that allows for: 
● Version control 
● Sharing code easily!
● Better record keeping!
● Collaboratively working!
● Extra copy to keep your work safe!





DO NOT PUT PROTECTED 
DATA ON GITHUB

Even in a private repository!!!



LET’S PRACTICE!



Next Steps



Step 0: Accounts
Create an account at github.com

Optionally Install git https://git-scm.com/downloads

Restart RStudio

https://git-scm.com/downloads


Step 1: New repo on GitHub
A new “folder” on github.com that can store files for a project



https://github.com/ 

https://github.com/


https://github.com/ 

https://github.com/


https://github.com/new 

https://github.com/new




Step 1: New repo on GitHub

1. Click “New”
2. Name the repo
3. Select “Public”
4. Add a README
5. Click “Create Repository”



Step 2: Upload a File to 
GitHub

Add an .Rmd file to the project











Step 2: Upload a File to GitHub

1. “Add File” (or simply a plus if your window is compressed)
2. “Upload Files”
3. Drag and drop / add files
4. Add commit message
5. Click “Commit changes”



Step 3: Upload a Changed 
File to GitHub

Update the .Rmd file and Upload



Click on the Readme file



Click on the Download Button



Make a change to the readme file

1) Open the file in RStudio
2) Add a line to the file using RStudio
3) Save the file!



If your 
window 
is narrow



Log what the change is so you can 
find it later!



Click on the Commit Message



See the change you made!

Old version! New version!



Red means removed, Green means added

Old version! New version!



Step 3: Upload Changed File to GitHub

1. Make a change to the README file
2. “Add File”
3. “Upload Files”
4. Drag and drop / add files
5. Add commit message
6. Click “Commit changes”
7. Click on the commit message to see the change log



If nothing else…

Use github as a place to store and share your code! You can add new versions of 
the same file name and add commit messages about what has changed - GitHub 
will show you the changes.

Files can be uploaded 
manually



Local git usage
(optional and requires Git to be installed)





● Paste the special link
● choose where this content should live 

on your machine
● We’ve had some issues with 

OneDrive/servers, so you might want to 
avoid these



Make some changes…
Click Commit

Can commit 
and push 
changes to 
GitHub 
Directly!



Summary

To help make your work more reproducible:

● Use R Projects
● RMarkdown
● Clean your environment regularly
● Check the knit of your RMarkdown regularly
● Tell your future self and others what you did!
● Print session info
● Save your code on GitHub tracking changes - consider more doing it 

directly from RStudio!



Where to learn more…



Resources!

https://guides.github.com/activities/hello-world/

https://git-school.github.io/visualizing-git/ 

https://rogerdudler.github.io/git-guide/

https://www.katacoda.com/courses/git

https://github.com/Meghansaha/please_let_me_merge?tab=readme-ov-file#reso
urces-for-improving-git-knowledge 

https://guides.github.com/activities/hello-world/
https://git-school.github.io/visualizing-git/
https://rogerdudler.github.io/git-guide/
https://www.katacoda.com/courses/git
https://github.com/Meghansaha/please_let_me_merge?tab=readme-ov-file#resources-for-improving-git-knowledge
https://github.com/Meghansaha/please_let_me_merge?tab=readme-ov-file#resources-for-improving-git-knowledge


More resources

These are just some quick tips, for more information:

● Reproducibility in Cancer Informatics course
● Advanced Reproducibility in Cancer Informatics course
● The RMarkdown book
● Jenny Bryan’s organizational strategies
● Write efficient R code for science
● Tools for reproducible workflows in R

https://jhudatascience.org/Reproducibility_in_Cancer_Informatics/
https://jhudatascience.org/Adv_Reproducibility_in_Cancer_Informatics
https://bookdown.org/yihui/rmarkdown/
https://www.stat.ubc.ca/~jenny/STAT545A/block19_codeFormattingOrganization.html
https://www.earthdatascience.org/courses/earth-analytics/automate-science-workflows/write-efficient-code-for-science-r/
https://hutchdatascience.org/Tools_for_Reproducible_Workflows_in_R/index.html


Rmarkdown lab

Download the file from 
https://github.com/SISBID/data-wrangling/raw/gh-p

ages/labs/rmarkdown-lab.Rmd 

https://github.com/SISBID/Module1/raw/gh-pages/labs/rmarkdown-lab.Rmd
https://github.com/SISBID/Module1/raw/gh-pages/labs/rmarkdown-lab.Rmd


More Advanced GitHub



Step 4: Create “local” link
You can work on files directly and then sync. We will show how to do this with 

RStudio, but you can also do this with Github desktop or command line.



Copy the special git URL



1

2







● Paste the special link
● choose where this content should live 

on your machine
● We’ve had some issues with 

OneDrive/servers, so you might want to 
avoid these



● Like a very strong password!
● Steps:

○ On Github, click your icon > Settings
○ Scroll down and click “Developer settings”
○ Click Personal access tokens > Tokens (classic)
○ Click Generate new token > Generate new token 

(classic)
■ Name the token under “Note”
■ Select the checkbox that says “repo” 

○ Click “Generate token” at the bottom
○ Copy the token and save it somewhere safe

■ E.g., a password manager
■ Will start with “ghp_”
■ Paste the token In RStudio if prompted for GitHub 

password

You might need to set a personal access token

Can also set up your 
password for RStudio with 
the usethis package

https://usethis.r-lib.org/articles/git-credentials.html


✅



Step 5: Configure git
You should only need to do this once unless you want to use a different GitHub 

account.



Locate the terminal tab



Type the following..

For Mac:

git config --global credential.helper osxkeychain
git config --global user.name johndoe123
git config --global user.email johndoe@example.com

For Windows:

git config --global credential.helper manager-core
git config --global user.name johndoe123
git config --global user.email johndoe@example.com



Step 6: Use Git to sync 
changes from RStudio

Must have Git installed too!





Make some changes…



Make some changes…

Locate the Git tab



Make some changes…
Click Commit



Make some changes…

Observe changes by line

Check the “Staged” box
for files you want to sync



Make some changes…

Add a helpful commit message 
saying what you did

1

2



Make some changes…

PUSH! This sends your 
changes to GitHub



Make some changes…

These messages are FYI



You might be prompted for more information

Use your GitHub email and 
display name / username



Refresh the webpage to see 
the changes you made



● You add/edit files on your personal computer (your local repository).
● You publish/share these changes to a remote repository (GitHub) so that 

others may see them/incorporate them into their own work.
● Steps:

○ Make changes - be sure to SAVE any files!
○ Stage changes
○ Commit
○ Push

Review



https://desktop.github.com/ 

Other tools that can help

https://desktop.github.com/


Step 7: Incorporate other’s 
changes

If there are any :)



Updating the readme on remote 
(on GitHub) will look a lot like 

changes made by others



Make changes, then scroll down 
and commit.



Click Pull

Meanwhile back in RStudio…



Shows files changed



Changes are 
immediately visible



● Others have pushed changes to the remote repository.
● You want to incorporate those changes into your local 

repository.
● It’s always a good idea to pull before you start working!
● Steps:

○ Pull

Pulling



Step 8: Branches
Develop new ideas safely on a branch



Image created by Candace Savonen using Avataars.

main

test analysis

main with test 
analysis added

ti
m

e/
w

o
rk

Isolate what you are working on 
from the “perfected” version! 



Click Branch



Name the Branch



✅



Make changes
Stage changes

Commit
Push





https://rogerdudler.github.io/git-guid
e/files/git_cheat_sheet.pdf 

https://rogerdudler.github.io/git-guide/files/git_cheat_sheet.pdf
https://rogerdudler.github.io/git-guide/files/git_cheat_sheet.pdf


http://kbroman.org/Tools4RR/assets/lectures/04_git.pdf



https://desktop.github.com/ 

https://desktop.github.com/


https://www.gitkraken.com/ 

https://www.gitkraken.com/

