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About me

• Hedge fund researcher
• Major collaborator of vscode-R and R language server
• Collaborator of data.table, lintr, etc.
• Author or contributor of numerous R packages on GitHub
• Microsoft MVP on Data Platform
• Author of Learning R Programming





RStudio Desktop/Server

Editor

• Syntax highlight:
• R, C++, Python, etc.

• Completion:
• R, C++

• Code snippets
• R Markdown
• R Notebook
• Add-ins

User interface

• Files
• Packages
• Help
• Environment
• Plot
• Viewer
• R console
• Terminal

Features

• Debugging
• Background jobs
• Simple Git support
• Code linting



Great things about RStudio

• Just works out of the box
• Intuitive all-in-one screen layout
• Nice integration of packages: templates, add-ons, linting, etc.
• Tailored for the needs of a data scientist



But sometimes it is painful …

• Need to work with multiple interactive R sessions on one server
• Across multiple projects
• In the same project



But sometimes it is painful …

• Need to work with multiple programming languages
• C++ for better performance
• R for easier programming and analysis
• HTML/CSS/JavaScript for shiny apps



But sometimes it is painful …

• Need to work with multiple servers
• Independent servers
• HPC cluster



But sometimes it is painful …

• Need to work with larger projects 
• Need more powerful engineering tools
• Project-wide symbol search, rename, find references, …



But sometimes it is painful …

• Possible loss of code when editor crashes
• Heavy parallel computing using socket cluster or fork
• C/C++ segfaults

Editor 
crash

R session 
crash



But sometimes it is painful …

• The server is only accessible via SSH.
• RStudio Server is not available for some reason.



Visual Studio Code



Visual Studio Code
• Syntax highlight: many languages

• Language Server Protocol

• Debug Adapter Protocol

• Full-featured language supports: 
C/C++, C#, Java, Python, 
JavaScript, TypeScript, etc.

• Built-in Git support

• Tons of extensions

• Remote Development via SSH, 
WSL, and Docker

• Live collaboration



https://insights.stackoverflow.com/survey/2021#integrated-development-environment

Stack Overflow
Developer Survey 2021

https://insights.stackoverflow.com/survey/2021






https://marketplace.visualstudio.com

VS Code 
Marketplace

https://marketplace.visualstudio.com/




+vscode-R
+languageserver + httpgd
+radian
+R Debugger
+some other vscode extensions:

+ Utility extensions like Path 
Autocomplete

+ C/C++ extension to support Rcpp 
development and debugging

+ …

+



radian
A 21st century R console

By Randy Lai

https://github.com/randy3k/radian

https://github.com/randy3k/radian


Code editing features

• Powered by R language server
• Based on static code analysis



Completion

• Langauge constants

• Function arguments

• Package names
• Exported objects and functions

• Non-exported objects
• Scope symbols



Scope completion
• Function argument
• Local variables
• for loop symbol



Document highlight

• Highlight selected 
symbols of the same type 
in document
• Quickly locate all 

occurrences of a symbol 
or token.



Diagnostics based on lintr



Diagnostics based on lintr



Code formatting

• Customizable formatting by styler
• Document formatting



Code formatting
• Range formatting
• On-type formatting



Function Signature



Hover

• Show documentation for function 
on hover
• Show argument description for 

function argument on hover
• Show definition of symbols on 

hover 
• Work with both package symbols 

and document symbols 



Definition
• Function definition
• Symbol definition
• Quick preview
• Go to definition



Link
• Underlined path 

recognized as 
document links



Color
• Inline color preview
• Color picker



Symbol 
navigation
• Document symbols
• Workspace symbols



Code sections
• R code sections
• R Markdown code sections



Folding ranges
• R folding ranges
• R Markdown folding 

ranges



Find 
references
• Based on definition
• Project-wide 

searching
• Search all symbols 

that go to same 
definition



Rename 
symbol
• Based on 

references
• Project-wide 

rename



Call 
Hierarchy
• Based on 

references
• Project-wide 

hierarchy
• Incoming calls
• Outgoing calls



Selection 
range
• Based on parsed 

expression ranges



Behind the scene

R Code

Language Server
• languageserver

package

Language Server 
Protocol

VS Code
• vscode-R





Language Server Protocol

LSP



R Language Server: the backend

textDocumentSync hover completion signatureHelp definition

Document
Highlight

Document
Symbol

Workspace
Symbol

Document
Formatting

Document
RangeFormatting

Document
OnTypeFormatting

Document
Link

reference rename codeAction



Static code analysis based on Abstract-Syntax Tree (AST)

c <- fun(a, 1+b)

• (function) <-
• (symbol) c
• (expr)
• (function) fun
• (symbol) a
• (expr)
• (function) +
• (numeric) 1
• (symbol) b

R parser



Why static/lexical analysis

• No need to execute user code
• Works in the background
• Works in parallel
• Still works if user interactive R session
• Is not started
• Is busy
• Has crashed



vscode-R extension: the frontend

• Communicate with R language server
• Provide useful commands
• Manage R sessions
• Send code to active terminal
• R Session Watcher
• R Help Viewer
• R Markdown support



vscode-R Session Watcher

• File-based vs. socket-based communication
• Session symbol hover
• Workspace viewer
• Data viewer: data frame, matrix, list
• Plot viewer: base graphics, ggplot2, lattice, etc.
• Browser: shiny apps, R Markdown server
• WebView: htmlwidgets, profvis, etc.
• RStudio addin support



Attach to active session



Workspace viewer

• Global symbols
• Attached session



Hover: Symbol value in active session



Data viewer

• View()



List viewer



Plot viewer: PNG viewer



Plot viewer

• Based on httpgd
• SVG rendering
• Plot history
• Auto resize
• Open in browser
• Save to multiple

formats



Show htmlwidgets in WebView



Code profiling by profvis



Show Shiny apps



RStudio addin support
• {rstudioapi} emulation layer
• Support many addins



Help 
viewer



R Markdown: Editing



R Markdown: Live preview



Package management



Multi-session 
support
• Multiple VS Code terminals

• Running R sessions in tmux or 
screen windows

• Customizable layout with panes 
and windows

• Persistence with tmux/screen 
server



VS Code
R Debugger

• Debug R script

• Debug R package

• Set breakpoints

• Variables and environments

• Call stack

• Interactive debug console

• Inline viewer on hover



More VS Code extensions

C/C++ Python Jupiter Output 
Colorizer

TODO 
Highlight

CMake CMake Tools Docker Git Graph Error Lens

GitLens markdownlint Path 
Autocomplete vscode-pdf ...



Real-time collaboration via Live Share



C++ Development with Rcpp/cpp11

https://github.com/renkun-ken/vscode-rcpp-demo

https://github.com/renkun-ken/vscode-rcpp-demo


C++ Debugging with Rcpp/cpp11

https://github.com/renkun-ken/vscode-rcpp-demo

https://github.com/renkun-ken/vscode-rcpp-demo


Remote Development via SSH/WSL/Docker



GitHub Copilot: Your AI pair programmer



https://github.com/REditorSupport/languageserver
https://github.com/REditorSupport/vscode-R
https://github.com/ManuelHentschel/VSCode-R-Debugger

https://renkun.me 
renkun@outlook.com
github.com/renkun-ken

https://github.com/REditorSupport/languageserver
https://github.com/Ikuyadeu/vscode-R
https://github.com/ManuelHentschel/VSCode-R-Debugger

