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This Workshop

ÅTwo goals:
ſHelp people move from the Arduino environment to Visual Studio Code / 

PlatformIOwith GIT integration.
ſShow a programming style that uses some best practices and makes multifile 

projects easier. 

ÅWe have plenty of time. Everyone should achieve the goals and learn 
something. 

ÅWǳǎǘ ǿƘƻ ƛǎ ǘƘƛǎ ά5ƻǳƎ tŀǊŀŘƛǎέ ƎǳȅΚ 
I have been an active member of DPRG since 2010. I really enjoy designing 
and building robots. In another life, I was an Engineer at TI for 30 years.
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Visual Studio Code by Microsoft

ωDownload link: https://code.visualstudio.com/ 

ωWe will look at two scenarios:
ωUsing Visual Studio Code as an external editor for the Arduino 

Environment.

ωUsing Visual Studio Code with PlatformIOto replace the Arduino 
Environment. 

ωBefore we begin you should have the Arduino environment installed.
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https://code.visualstudio.com/


In the next section it is important that
you use the right Arduino environment download
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This works
These do not work

Arduino environment download link:
https://www.arduino.cc/en/software

https://www.arduino.cc/en/software


Change Arduino Sketchbook location for workshop
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Visual Studio Code: Installing our first extension

ωStep 1, install Arduino Extension by Microsoft
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1. Select
Extension
Tab

2. Type 
Arduino in
Search Box

3. Click on Arduino Extension
By Microsoft



Visual Studio Code as an External Editor

ω{ǘŜǇ м ŎƻƴǘƛƴǳŜŘΧ
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Install



Visual Studio Code

ωInstall set of helpful extensions
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Will use later



Visual Studio Code as an External Editor

ωStep 2, open Arduino Sketchbook
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Click Open Folder navigate to your 
Arduino Sketchbook



Visual Studio Code as an External Editor

ωNavigate to Arduino Sketchbook

dep -лтκмсκнлнн  /ƻǇȅǊƛƎƘǘ ϭ 5ƻǳƎ tŀǊŀŘƛǎ ω ǿǿǿΦŘǇǊƎΦƻǊƎ
10

Select Folder



Visual Studio Code as an External Editor

ωAttach Arduino board and select serial port
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Select Serial Port

Select Board type

File

Open/Close Serial Monitor

Select file

Verify

Upload

Access to 
Examples



Visual Studio Code as an External Editor
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ωhǇŜƴ άōƭƛƴƪέŜȄŀƳǇƭŜ



Visual Studio Code as an External Editor
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ωhǇŜƴ άōƭƛƴƪέŜȄŀƳǇƭŜ

ωAdd Serial Commands
ωBetween lines 30-31 add: Serial.printlnόάhbέύΥ

ωBetween lines 32-33 add: Serial.printlnόάhCCέύΤ

ωOpen Serial Monitor

ωVerify program

ωUpload to Arduino Board

ωExperiment with changing the program



Visual Studio Code: Quick tour of some features
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ωhǇŜƴ άōƭƛƴƪέŜȄŀƳǇƭŜ
ωAuto Completion

ωIntelliSense

ωGo to Definition

ωGo to Declaration

ωGo to References

ωFormat Document

ωCommand Palette



Visual Studio Code

ω¦ǎƛƴƎ ǘƘŜ ά/ƻƳƳŀƴŘ tŀƭŜǘǘŜέ ǘƻ ŎƘŀƴƎŜ ǎŜǘǘƛƴƎǎ
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Visual Studio Code 

ω¦ǎƛƴƎ ǘƘŜ ά/ƻƳƳŀƴŘ tŀƭŜǘǘŜέ ǘƻ ŎƘŀƴƎŜ ǎŜǘǘƛƴƎǎ
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Note:
This shows the
Settings and 
Commands that
can be made for
the Arduino
Extension.

The next
Steps require
that you attach
an Arduino
board to the 
computer.



Visual Studio Code

ω¦ǎƛƴƎ ǘƘŜ ά/ƻƳƳŀƴŘ tŀƭŜǘǘŜέ ǘƻ ŎƘŀƴƎŜ ǎŜǘǘƛƴƎǎ

dep -лтκмсκнлнн  /ƻǇȅǊƛƎƘǘ ϭ 5ƻǳƎ tŀǊŀŘƛǎ ω ǿǿǿΦŘǇǊƎΦƻǊƎ
17

Here I am selecting an
Arduino Uno board from
ǘƘŜ ά/ƘŀƴƎŜ .ƻŀǊŘέ ǎŜǘǘƛƴƎ



Visual Studio Code

ω¦ǎƛƴƎ ǘƘŜ ά/ƻƳƳŀƴŘ tŀƭŜǘǘŜέ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ArdunioSerial Port
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Visual Studio Code

ωSetting serial port 
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Selecting serial port 6



-----Break -----
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Git
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ωCǊŜŜ ōƻƻƪ άtǊƻ Dƛǘέ ŀǾŀƛƭŀōƭŜ ƻƴ !ƳŀȊƻƴ ƻǊ ŀǘ https://git -scm.com/book/en/v2.
ωGreat tutorial at https://backlog.com/git-tutorial/

ωA Git repositorytracks and saves the history of all changes  (by snapshots) made to the files in a project.

ωVery simple view of Git for a single contributor:
ω¸ƻǳ ŎǊŜŀǘŜ ŀ ǊŜǇƻǎƛǘƻǊȅ όƭƻŎŀƭύ ƻŦ ȅƻǳǊ ǇǊƻƧŜŎǘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŦƻƭŘŜǊ όŦƻǊƳǎ ŀ άΦƎƛǘέ ŦƻƭŘŜǊύΦ /ƻƳƳŀƴŘǎΥ init and clone.
ω¸ƻǳ ƳŀƪŜ ŀƴ ƛƴƛǘƛŀƭ ŎƻƳƳƛǘ ƻŦ ȅƻǳǊ ǇǊƻƧŜŎǘΩǎ ŦƛƭŜǎΦ
¶{ŜƭŜŎǘ ȅƻǳǊ ŦƛƭŜǎ ŀƴŘ άǎǘŀƎŜέ ǘƘŜƳ
¶Commit files to the repository and make a commit description (i.e., comment). 
¶This forms a  branch (master).

Å You make changes to your project files
Å Select the files that have changes (GIT extension options make this easy), stage them, and make

a new commit and comment.
Å ǊŜǇŜŀǘΧ

Å ²ƻǊƪǎΣ ōǳǘΧ Lǘ ƛǎ Ŝŀǎȅ ǘƻ ƭƻǎŜ
track of where you did what.

Master
Branch

Init
commit Rev 1 Rev 2 Rev 3

https://git-scm.com/book/en/v2
https://backlog.com/git-tutorial/


Git - Branches
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Å Branches can be used to help keep track of changes better and make working with partners 
easier. A branch is an independent line of development.

Å Git workflows define a set of branch types that allow a project to advance and minimize issues 
with collaboration. 

Å The Git workflow we will use in the example has 5 types of branches: Master, Hotfix, Release, 
Develop, Features.

Master -- main branch that each commit is a project release
Hotfix -- used when a quick fix in needed between releases
Release-- created when about make a release, helps allow progress on the develop 

branches without interfering with the release
Develop-- where all new features are collected before release
Features-- type branch used for new features

Å After this we will look at what would be typical for a normal hobby roboticist project.



Git - Branches
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Å Example robot project:

Master

Hotfix

Release

Develop

Features

Init Commit
Version 0.1 Version 1.0 Version 1.1

B  = branch
M = Merge
Checkout used to 
change branch

B

B

B

B

B

MM

B

MM

M M
Robot w/ motor funcs

Usonic&
IR added

Fixed bad
pin selection

Usonic

IR sensor

Derived from https://backlog.com/git-tutorial/branching-workflows/

Encoders

Branches are often named with 
their branch type as a prefix (ex.,
(Hotfix-Pen_selection_fixor H-Pen_Sel_fix)



Git - Branches
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Å Example robot project simplified for hobbyist single contributor:

Master

Hotfix

Features

Init Commit

B  = branch
M = Merge
Checkout used to 
change branch

B

B B

B

M

M M M

Robot w/ 
motor funcs IR added

Fixed bad
pin selectionUsonic

IR sensor

Encoders

Usonic
added



Creating a web base copy of the repository
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ω It is very helpful to store the repository in the web.

ωIt keeps the project safe in case of a problem with the local computer.

ωIt allows up to date copies of the project on other computers.

ωIt allows a central location for the project.

ωIt allows collaborators to join the project easily.

ωA site that you can store your repository is GitHub.

ωA repository stored on the web is called remote. The repository on your computer is called local.



Establishing a GitHub Account
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ωGitHub link: https://github.com/ 

https://code.visualstudio.com/


Establishing a GitHub Account
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ωGitHub link: https://github.com/ 

¸ƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ 
select any checkboxes.

https://code.visualstudio.com/


Establishing a GitHub Account
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ωGitHub link: https://github.com/ 

Select the FREE option.

https://code.visualstudio.com/


Establishing a GitHub Account
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ωGitHub link: https://github.com/ 

https://code.visualstudio.com/


How to use Git video
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ω Very good beginning Git video: https://www.youtube.com/watch?v=i_23KUAEtUM 

Watch video

https://www.youtube.com/watch?v=i_23KUAEtUM


-----Break -----
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Visual Studio Code with PlatformIO
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ωWe have already installed the PlatformIOextension.

Open
New Project

Click on
house icon



Visual Studio Code with PlatformIO
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ω.

Select the board
That you are using

Name your 
project

Because of some
board naming 
conflicts in PIO,
for Uno, search boards
ōȅ ά¦ƴƻέ ƴƻǘ
ά!ǊŘǳƛƴƻ ¦ƴƻέΦ



Visual Studio Code with PlatformIO
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ω.

PIO
Home

Verify

Upload

Clean
Project

Serial
Monitor



Visual Studio Code with PlatformIO
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Access to more
settings



Visual Studio Code with PlatformIO
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src, main.cpp Must include <Arduino.h> for boards
that use the Arduino Framework



Visual Studio Code with PlatformIO
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Å Open Arduino environment
Å Open Blink example
Å Select all
Å Copy
Å Paste into main.cpp below

#include <Arduino.h>
line

Å Move the Arduino.hstatement
to a more normal location
below the initial comment.



Visual Studio Code with PlatformIO
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Å Modify the delay statements
Å Verify the code
Å Upload the code

Did it work?



Visual Studio Code with PlatformIOςUsing Libraries
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²Ŝ ŀǊŜ ƴƻǘ ƎƻƛƴƎ ǘƻ ǎƘƻǿ Ƙƻǿ ǘƻ ŀŘŘ ƭƛōǊŀǊƛŜǎ ǘƻ  ȅƻǳǊ ǇǊƻƧŜŎǘΣ ƘƻǿŜǾŜǊΧ

ÅPlatformIOhas a mechanism for adding libraries that it has in its collection.

ÅLibraries can also be added by inserting them into the lib directory of the 
project. You would do this if the library is not in tƭŀǘŦƻǊƳLhΩǎlibrary manager, 
or you have modified the library for some reason.

ÅThe advantage of the built-in library mechanism of PlatformIOis that it will 
keep the libraries updated. 

ÅA good link to learn about libraries in PlatformIOis:
https://www.youtube.com/watch?v=buFKeqbafDI

https://www.youtube.com/watch?v=buFKeqbafDI


-----Break -----
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Creating a repository on GitHub
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Make sure you
saved file before
proceeding.



Creating a repository on GitHub
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Select public repository



Creating a repository on GitHub
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Creating a repository on GitHub
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Add serial statements

Shows repository
on master branch

Save file


