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HyTech Racing Electrical Software
Guide

GitHub Desktop

From Wikipedia, Git is a version control system for tracking changes in computer files

and coordinating work on those files among multiple people.

Git is the tool we will be using for source control, which means that we will be able to
have many different versions of our project and can restore backup copies, add new

features, and mix and match different versions freely.

It is currently the industry standard for software development. Think of it as a much
more flexible Dropbox, or an improved version of the version history in Google Docs but
where you are able to mix and match and create different “branches” or revert to a prior

change at any time.

This guide is for setting up and using GitHub Desktop (a Graphical Tool for Git) and

aimed at people that are not familiar with Git/GitHub. If you know how to use Git/GitHub,
you can use whatever method of interacting with HyTech repositories that you want. It is
recommended to learn git via the command line interface because it is a more flexible

and often faster way of doing most things.
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Creating a GitHub Account

Create a new GitHub account with your personal email. This will allow you to create an
unlimited number of repositories (repos), which are basically like folders to hold your
files for your projects. These personal repos can be public (open to anyone to see) or
private (only you or a few others can see) This account also allows you to be a part of
other organizations on GitHub, such as HyTech Racing.

Join GitHub

The best way to design, build, and ship software.

‘ Step 1:

Set up your account

Create your personal account You'll love GitHub

Username *

Unlimited public repositories

— Unlimited private repositories
This will be your username. You can add the name of your organization later.

Email address * + Limitless collaboration

+ Frictionless development

We'll occasionally send updates about your account to this inbox. We'll never ~ Open source community
share your email address with anyone.

Password *

Make sure it's at least 15 characters OR at least 8 characters including a number
and a lowercase letter. Learn more.

Optionally, you can apply for a Github Student Developer Pack, which gives you related

benefits. It is not required or necessary for the team, but you may wish to do so.
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Home = Students GitHub Student Developer Pack

Learn to ship software like a pro.

There's no substitute for hands-on )
) Get the Pack Before you receive acc?ss to the
experience. But for most students, real offers, W:‘“ need to verify that you
tudent.
world tools can be cost-prohibitive. S ——

staff are not eligible for the Pack,
but can get free and discounted
access to GitHub.

That's why we created the GitHub Student Developer Pack with
some of our partners and friends: to give students free access to
the best developer tools in one place so they can learn by doing.

Github Desktop Installation

1. Download GitHub Desktop.
2. Run the installer file, exe (Windows) or dmg (MacOS) to install the application.

GitHub does not provide a GitHub Desktop installer for Linux. You will just need to

download the file from this GitHub Repository and install it.

After installation, we need to clone HyTech repositories to our local machine. Cloning
means to pull a repository and all its history to our local machine. Here, we will clone the

training repository to your computers.

To get push access to other repositories, you will need to become a member of our
Electrical Team on GitHub first. Push access means you can put updated files on the
repository. Talk to an Electrical Team Lead to get access to the team on GitHub once

you have paid dues.
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Cloning Repositories

1. Run GitHub Desktop application.
2. You should see a page asking you to login to GitHub, and follow the instructions

to login.

Welcome to
GitHub Desktop

GitHub Desktop is a seamless way to contribute to projects
on GitHub and GitHub Enterprise Server. Sign in below to get
started with your existing projects.

New to GitHub? Create your free account.

Sign in to GitHub.com

Sign in to GitHub Enterprise Server

Skip this step

3. Accept the next prompt to select a username and email for your work on GitHub.
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4. Click the Clone a repository from the Internet... button.

Let's get started!

Add a repository to GitHub Desktop to start collaborating

;’E Clone a Repository from the Internet...
+ Create a New Repaository on your Hard Drive...

i Add an Existing Repository from your Hard Drive...

5. Choose the URL option:
a. In the first field, you need to put the URL of the repository. As an example,
clone HyTech Racing training repository by typing this URL

(https://github.com/hytech-racing/training.git) into the field.

b. In the second field, you need to specify the location on your local

machine where you would like the repository files to be put.
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6. If you want to clone more repositories, use File->Clone Repository...

o GitHub Desktop File Edit View Repository Branch Window Help

x|

Add Local Repository...
Clone Repository...

Let's get started!

Add a repository to GitHub Desktop to start collaborating

;’E Clone a Repository from the Internet...
+ Create a New Repository on your Hard Drive...

i Add an Existing Repository from your Hard Drive...

Creating Branches

In order to start contributing to our repositories, you will need to create a branch. This
allows different people to work on the same files without interfering with each other’s
work, working in parallel branches off of the same source. The “main” branch is called
master, and you will usually branch off of that.
1. Before you create your own branch, it is usually helpful to get your local files up
to date with the remote repository, which would be the GitHub repo. In order to
do that, click Fetch origin at the top of the screen. This synchronizes your local

copy of the chosen branch with the remote repository and gets changes that you
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do not have locally.

() File Edit View Repositoy Branch Help

Current repository ¢y Current branch Fetching origin
o pository 3 A o g orig

training % master Hang on

Changes History
v 0 changed files

No local changes

You have no uncommitted changes in your repository! Here are some friendly suggestions for
what to do next.

2. Next to Fetch origin, you can see a dropdown menu that indicates the current
branch and displays the list of all branches of the repository. Click on this

dropdown menu and then click New branch.

€) File Edit View Repository Branch  Help

Current repository . Current branch ~ Fetch origin
= training ¥ naster d

I Filter

Default branch

+ master 8 days ago

3. The application will ask you to give a name to your branch. It is good practice to
give a descriptive name for your branch. For example, if you are working on

updating libraries in EAGLE, you could name the branch “leo-branch-test”.

Create a branch

Name

leo-branch-test]|

Your new branch will be based on your currently checked out
branch (master ). master is the default branch for your
repository.

Create branch

4. After you give your branch a name, click Create branch.
5. Finally, you can publish your branch, so progress is saved on the remote server

in addition to your computer. It also allows other people to see what you are
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working on and branch off of your branch. Click Publish branch.

0 changed files

No local changes

You have no uncommitted changes in your repository! Here are some friendly suggestions for
what to do next.

Publish your branch
The current branch ( leo-branch-test ) hasn't been published to the remote yet.

o ) ) Publish branch
By publishing it you can share it, and collaborate with others

Always available in the toolbar or Ctrl P

Open the repository in your external editor
Select your editor in Options Open in Sublime Text

Adding, Committing, and Pushing Changes

After we have created our branch, and made some changes to existing files or added
new ones, we need to publish those changes to our remote repository.
1. Here we have created a file with a simple “Hello World” program. First, we need
to indicate that we want to add the file to our commit. Choose the files that you

want to add to your commit by checking the appropriate boxes.

File Edit View Repository Branch Help

) Current branch « = Fetchorigin
leo-branch-test " Last fetched 23 minutes ago
Changes 1 History Code\Hello_World\Hello_World.ino
v 1 changed file 0@ -0,0 +1,11 @

OCode\HeH.. \Hello_World.ino

+ * Prints "Hello World!" to the serial monitor.

+void setup() {
Serial.begin(115200);
delay(500) ;
Serial.print("Hello World!");

+void loop() {}

2. Add a short description to your commit in the top field, which will be used by

others to figure out what your changes did. Then, press Commit to
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<branch-name>.

created Hello World

Description

i+

Commit to leo-branch-test
e —

)

3. By committing our file, we save the current version of the branch on our local
machine. Later, if we need, we can revert our commits to come back to a specific
state of the branch at that exact moment in time.

4. Lastly, we can push our changes to the remote repository, so that all the
changes are saved on the remote server as well. To do that, press either of the

buttons that says Push origin.

C) File Edit View Repository Branch  Help

[g Correntreposiory + g Curentbranch . Push origin T
training leo-branch-test Last fetched 8 minutes ago
Changes History
v 0 changed files

No local changes

You have no uncommitted changes in your repository! Here are some friendly suggestions for
what to do next.

Push 1 commit to the origin remote

You have one local commit waiting to be pushed to GitHub
Always available in the toolbar when there are local commits waiting to be pushed or

Ctrl P
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Pull Requests

All HyTech repositories have a restricted master branch. This means that you cannot
push your changes directly to master. This is done to protect the master branch from
accidental changes and to make sure that code and designs on master work. If you
think that your code or schematics need to be pushed to master, you need to create a
Pull Request so that the changes can instead be merged into master instead of being
directly added.

1. Press Create Pull Request (this can also be done in your browser , on the

repository webpage on GitHub).

No local changes

You have no uncommitted changes in your repository! Here are some friendly suggestions for
what to do next.

Create a Pull Request from your current branch
The current branch ( leo-branch-test ) is already published to GitHub,

Create a pull request to propose and collaborate on your changes.

anch menu or Ctrl | R

2. You will be transferred to your browser. In the provided fields, give your pull
request a name and type a brief description of the changes. Then, press Create
pull request in your browser to make a request.

3. Now, repository admins will review your pull request and either approve it or

provide feedback for further changes.

Recap

The order of getting changes on a branch to the remote repository is:
Pull Remote

Make Changes

Add Changes

Commit Commit

o K~ 0N~

Push Changes
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The overarching process for a new feature involves making a new branch so it is as

follows:

1.

N o a s~ b

Pull Remote

Make Branch

Make Changes

Add Changes

Commit Commit

Push Changes

Make Pull Request to Master

Arduino

HyTech Racing uses Teensy Microcontrollers for our battery management system,

vehicle controls, vehicle controls, battery management system, and many other things.

These microcontrollers, which are based on the Arduino standard, can be programmed

using the Arduino IDE.

Arduino IDE Installation

1.
2.

Download Arduino IDE.

Follow the guides below:
a. Windows (Make sure you do not install the Windows App version of
Arduino from the Windows Store).
b. MacOS (Arduino IDE is bundled with Teensyduino, skip to the
Teensyduino installation section).

c. Linux (Follow the detailed steps).
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Now you can program standard Arduino boards. However, to program Teensy
microcontrollers, you need to install a special external utility, Teensyduino. Teensyduino

allows to program Teensy microcontrollers using the Arduino IDE just like any other

Arduino board.

Teensyduino Installation

1. Open the Arduino IDE once.

2. Download Teensyduino.

3. Follow the instructions linked:
a. Windows, make sure to select the correct directory containing Arduino on

your system.
b. MacOS, single installer bundles Teensyduino and Arduino together.

c. Linux, take notes of the steps mentioned.

Programming Boards

After you have installed Teensyduino, you can start programming microcontrollers.

1. Open an Arduino file with the Arduino IDE (it should have .ino extension).
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2. You can compile your program by pressing the checkmark button in the top left

corner.

N K ) Blink | Arduino 1.8.9

Blink
18/*

Blink
Turns on an LED on for one second, then off for one se

This example code is in the public domain.

2
3
4
5
6 */

7

3. First go to Tools->Board and choose the board that you are programming.

Arduino File Edit Sketch ' Tools Help
Auto Format 8T Blink | Arduino 1.8.9
Archive Sketch
Fix Encoding & Reload
Manage Libraries... Ry "
Serial Monitor 0 %M Blink
Serial Plotter 0L 1a/*
= = : | 2 Blink
WIiFi101 / WiFiNINA Firmware Updater 3 Turns on an LED on for one second, then off for one se
Board: "Teensy 3.5" Boards Manager...
USB T erial" example code is in the public domain.
CPU Speed: "120 MHz"
Optimize: "Faster"
Keyboard Layout: "US English"
Port
Get Board Info

Teensy 3.6
v Teensy 3.5 13 has an LED connected on most Arduino boards.
Teensy 3.2 /3.1 11 has the LED on Teensy 2.0
Teensy 3.0 6 has the LED on Teensy++ 2.0
Teensy LC 13 has the LED on Teensy 3.0
Programmer: "AVRISP mkilI" Teensy++ 2.0 it a name:
Burn Bootloader Teensy 2.0 = 13;

setup routine runs once when you press reset:

upQ) {

Htinlize the diaital nin ac an outnut

Arduino Uno WiFi Rev2
Arduino Nano Every

4. Then go to Tools->Port and choose the port for your board.
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@ Arduino File Edit Sketch Tools Help

[le)

10
11
12
13
14
15

Blink

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

1=/* Serial Plotter

2 Blink e e "

3 Turns on an LED on for one WIiFi101 / WIFiNINA Firmware Ug
4 Board: "Teensy 3.5"

5 This example code is in th{EgIN Type: "Serial”

6 */ CPU Speed: "120 MHz"

4 ‘ Optimize: "Faster”

8 // Pin 13 has an LED connect Keyboard Layout: "US English"

// Pin 11 has the LED on Tee(SR e
// Pin 6 has the LED on Tee Get Board Info

// Pin 13 has the LED on Tee
// give it a name: Programmer: "AVRISP mkiIl"

int led = 13; Burn Bootloader

// the setup routine runs once when you press reset:

16Evoid setup() {

17
18

5. Lastly, click the arrow button to upload the program to your board.

r p—
. [—

// initialize the digital pin as an output.
pinMode(led, OUTPUT);

@ Blink | Arduino 1.8.9

Blink

1=/

2 Blink

3 Turns on an LED on for one second, then off for one se
4

5 This example code is in the public domain.

6 */

7

14
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Autodesk EAGLE

HyTech Racing uses Autodesk EAGLE for designing schematics and PCB layouts.

Creating Autodesk Student Account

1. Go to the EAGLE Education Page.
2. You need to click “Create Account”, but be sure to create your account with

your @gatech.edu email to ensure you can get the educational license.

= EAGLE

Make anything with Autodesk EAGLE. Bring your next spark of an idea to life with
J powerful, easy-to-use PCB design software made for every engineer.

System Requirements

STEP 1: SIGN IN OR CREATE AN ACCOUNT

I have an account I need an account

Not a student or educator? Get the free trial

Step 2: Get access to EAGLE

You are receiving an Educational license See more

Installation restrictions apply See more

Additional steps required for educational institutions See more

3. Fill out the form and validate your account by checking your email.
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EAGLE Installation

1. After creating an account, you will be redirected to a list of Autodesk products.
EAGLE is not included on this page. Go to the EAGLE free download page
instead.

2. Click Download.

3. Run the installer file, exe (Windows) or pkg (MacOS) to install the application.

4. Open the installed EAGLE application (you will have to answer yes to the prompt
to create directories on your system)

5. Sign in with your Autodesk Account. This is necessary to activate the education

version instead of the free version.

Sign in A

Email

NEXT

NEW TO AUTODESK? CREATE ACCOUNT

Autodesk does not provide an EAGLE installer for Linux. You will just need to open the
downloaded archive and run the file named “eagle”. It would be recommended to move

the contents of the archive to your documents and then setup a bash alias/adjust your

path.
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EAGLE Setup

1. Using the Circuits Support Repository, clone the entire repository to somewhere
on your computer using GitHub Desktop.

2. Using File->Open, go to where you cloned the repository and open all 4 libraries
within the EAGLE Libraries folder to load them into EAGLE.

3. To permanently load them, use Options->Directories and put a semicolon “;” on
Windows and a colon “:” on Mac/Linux and then put the path to the EAGLE
Libraries folder from the GitHub Repository.

7l

@ EAGLE File View Options Window Help
[ NON ) E Directories

Libraries | $EAGLEDIR/Ibr:$HOME/Documents/EAGLE/libraries/HyTech Racing Libraries;1

4. Now to open any EAGLE file, navigate to it using File->Open.

@ EAGLE File View Options Window Help
o New > Control Panel - EA

Name t Open > Project Last Modifie
> Libraries Open recent projects > ——

» Design Block| = Schematic...

> Design Rules[ECEIVERY|! BRD

» User Languag : el

» Scripts Close project _ Library...

» CAM Jobs i Design Block...

» SPICE Models

Projects s CAM Job...

T ULP...

SE Script...

= 1
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