FECS 367 Lab
Git-ing started with Git

Michigan EECS 367 Introduction to Autonomous Robotics | ROB 320 Robot Operating Systems



Administrative

e \Welcome to AutoRob!
e | ots of Information on the course website

o https://autorob.org

o Assignment #1: Path Planning

 Due 11:59pm, Friday, April 21


https://autorob.org

| ab lakeaways
Git initialization
Accessing GitHub Classroom
Cloning Kinkval stencil
Make a change, commit, and push

Validate your changes

Project 1 walkthrough



What is Git?

Git is version control software, meaning that it tracks changes to your files
(code, papers, ...) as you work on them over time

Similar to “track changes” feature in document writing programs, except you
must choose which versions to include in the tracking—it is not automatic

Widely used in academia and industry

The only way for you to submit your homework for this course!



GI1t Process Overview

your local machine the cloud
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GI1t Process Overview

your local machine

the directory where you're
working

~/uname/reponame or
C:\Users\uname\reponame

> 4 fHome autorob class ! (ol =

the repository on your local

computer

«“ . ”
staging area ~/uname/reponame/.git

Recent

local

Home J hJ J 4 J J 4 q J
js kineval me project_ project_ robots tutorial_ tutorial_js worlds home.html LICENSE README.
Desktop pathplan pendularm heapsort md

Music

repository

Pictures

Trash

Documents
Videos

Downloads
File Edit View Search Terminal Help

ecat@saber: ~/autorob class master $
pwd

/home/ecat/autorob class

ecat@saber: ~/autorob _class master $
1s

home.html LICENSE

Other Locations

project pendularm tutorial heapsort
E me README . md tutorial js
kineval project pathplan robots worlds
ecat@saber: ~/autorob_class master $

(possibly multiple)
repositories on a remote

server

& GitLab Projects v  Groups v More v |ibt v Search or jump to...

A autorob_class

1 Project overview

Details
Activity
Releases
B Repository
[ Issues
19 Merge Requests
g Cl/CD

& Operations

@ Packages & Registries

L&+ Analytics
[ Wiki

o6 Snippets
88 Members

£} Settings

rob_class > Details

A autorob_class &
Project ID: 69780

-0-8Commits } 1Branch ¢ 0Tags [A 25.1 MBFiles [ 25.1 MB Storage
master autorob_class + v

& Adds me.html
Lizzie Goeddel aut

[ README i LICENSE Add CHANGELOG Add CONTRIBUTING

Name Last commit

= js initial commit Fall 2018
& kineval initial commit Fall 2018
= me Adds me.html

& project_pathplan Adds refactored stencil files for project 1
& project_pendularm
& robots initial commit Fall 2018

& tutorial_heapsort initial commit Fall 2018

& tutorial_js initial commit Fall 2018
& worlds initial commit Fall 2018
LICENSE Copies the license update
README.md initial commit Fall 2018
& home.html initial commit Fall 2018
2 README.md
KinEval

Minor update to stencil file for assignment 2

the cloud

http://gitlab.eecs.umich.edu/uid/reponame

D M B @v v

Qv Yr Star 0 Y Fork 0

History Find file Web IDE & v

Add Kubernetes ¢

7albbld2 [

luster Set up CI/CD

Last update
1 year
1 year
3 day
3da
3d

1 year
1 year
1 year
1 year
3 day
1 year
1 year

The Kinematic Evaluator (KinEval) is a package containing a collection of HTML5/Javascript implementations for teaching robot kinematics,

control, decision making, and dynamics.



GI1t Process Overview

your local machine

the directory where you're the repository on your local
working computer
~/uname/reponame or “staging area”

~/uname/reponame/.qgit

C:\Users\uname\reponame

local
workspace index .
repository

commit

pull

the cloud

(possibly multiple)
repositories on a remote

server
http://gitlab.eecs.umich.edu/uid/reponame

remote

repositories
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Accessing GitHub Classroom

& C O 8 https://autorob.org/#assignment1 <% O =

schedule kineval git FAQ " assignments: 1

Assignment 1: Path Planning

Due 11:59pm, Friday, January 21, 2022

The objective of the first assignment is to implement a collision-free path planner in
JavaScript/HTMLS. Path planning is used to allow robots to autonomously navigate in
environments from previously constructed maps. A path planner essentially finds a set of
waypoints (or setpoints) for the robot to traverse and reach its goal location without
collision. As covered in other courses (EECS 467, ROB 550, or EECS 568), such maps can
be estimated through methods for simultaneous localization and mapping. Below is an
example from EECS 467 where a robot performs autonomous navigation while
simultaneously building an occupancy grid map:

$§ ) EECS 467 Winter 2017 escape challeng... o
‘ - T | = Watch later

Watch on 3 Youlube
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Accessing GitHub Classroom

O B https://autorob.org/#assignment1 e

schedule kineval o] FAQ assignments: 1

pl® U DULIU U oot Iedlulc dll De TOUlNJ = PIO|C U cCLOI. IVIOIE

details about each of these features and the implementation process are given below.

Cloning the Stencil Repository

The first step for completing this project is to join ouri;utorob WN22 GitHub ClassroomyBy
h = = B B B B O N N = .

following the preceeding link, your GitHub account will be Imked to our ‘classroom' and a

private clone of the KinEval stencil repository will be created for you to use. Your private

repository will automatically be named kineval-stencil-<username> .

After joining the autorob-WN22 classroom, you will be able to clone your private repository
for development on your local machine. The appended git quick start below is provided
those unfamiliar with git to perform this clone operation, as well as commiting and pushing
updates for project submission. IMPORTANT: the stencil repository should be cloned and
not forked.

Throughout the KinEval code stencil, there are markers with the string "STENCIL" for code
that needs to be completed for course projects. For this assignment, you will write code
where indicated by the "STENCIL" marker in "tutorial_heapsort/heap.js" and
"project_pathplan/graph_search.js".

Heap Sort Tutorial

The recommended starting point for this assignment is to complete the heap sort
implementation in the "tutorial_heapsort" subdirectory of the stencil repository. In this

directorv a code <stencil in JavaScrint/HTMI 5 i nrovided in twao filese: "hean<ort him!" and

© QO =

Follow link to accept invite
https://classroom.github.com/a/j -yiHwt



https://classroom.github.com/a/j_-yiHwt

< C O (5 https://classroom.github.com/assignment-invitations/161971f59bad0fd97e7cbaabefaat6254 7

@
&
Il

GitHUb ClaSSroom GitHub Education L)

Join the classroom:
autorob-WN22

To join the GitHub Classroom for this course, please select yourself
from the list below to associate your GitHub account with your
school’s identifier (i.e., your name, ID, or email).

Identifiers

Test Student 5


http://autorob.org

& @ O E. https://classroom.github.com/assignment-invitations/161971f59bad0fd97e7cbaabefaa6254/status e o =

GitH“b ClaSSI'OOIT] GitHub Education

< <
@
Join the GitHub Student

You're ready to go! Developer Pack

Verified students receive
free GitHub Pro plus
You accepted the assignment, Kinematic Evaluator. thoisande of dallare it
of the best real-world tools
and training from GitHub
Education partners — for
I free. Learn more

Your assignment repository has been created:

We've configured the repository associated with this assignment (update). Apply


http://autorob.org

e

C O e] https://github.com/autorob-WN22/kineval-stencil- student

Q Search or jump to...

Pull requests Issues Marketplace Explore

6 autorob-WN22 / kineval-stencil- student Private

generated from autorob-WN22/kineval-stencil

<> Code (*) Issues (>) Actions

|~ Insights

bb26d54 17 hours ago Y 1 commit

11 Pull requests Projects @ Security

F master ~ ¥ 1branch © 0 tags Go to file

E github-classroom Initial commit

W s Initial commit 17 hours ago

¥ Kkineval Initial commit 17 hours ago

B project_pathplan Initial commit 17 hours ago

B project_pendularm Initial commit 17 hours ago

¥ robots

B tutorial_heapsort

Initial commit

Initial commit

17 hours ago

17 hours ago

. tutorial_js Initial commit 17 hours ago
» worlds Initial commit 17 hours ago
[ LICENSE Initial commit 17 hours ago
Y README.md Initial commit 17 hours ago

About

kineval-stencil- student created by

GitHub Classroom

[J Readme

53 View license

v¢ O stars
& 1 watching
Y 0 forks

Releases

No releases published
Create a new release

Packages

No nackaacdece niibhliched



http://autorob.org

& C Q_ https://forms.gle/luEfkN8aPWaYZ87K3A

Student Workflow Survey - AutoRob
Winter 2022

This survey is being conducted for students of the AutoRob course (http://autorob.org) at
Michigan (EECS 367, ROB 320) for the Winter 2022 semester. The purpose of this survey is

_ to better understand student perspectives and their working environment as they begin the
https.//forms.gle/u EfkN8aPWaYZ87K3A course. Such insights are especially useful given the constraints of the COVID-19 pandemic.
The results of this survey will be used to assign students in the course to study pods,

determine necessary accommodations for individual students, and adapt the administration
of the course to best serve all students.

@ topipari@umich.edu (not shared) Switch account @

* Required

Last Name or Family Name *

Your answer

First Name *

Your answer

Uniaue Name (e.qa. topipbari. oci) *


http://autorob.org
https://forms.gle/uEfkN8aPWaYZ87K3A

| ab lakeaways
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Validate your changes

Project 1 walkthrough



Cloning KinEval Stencll

Install glt on your machine: https://git-scm.com/book/en/v2/Getting-Started-Installing-Git

Git 2.23.0 Setup -

[ t p 0S _M daC B 00 k_ P ro.~ S t U d en t $ g i t —-=Vers i on I"f;:a“:et:::d tre folowing impor tant nformaton before contiuing. Completing the Git Setup Wizard

Setup has finished installing Git on your computer. The

] ] 2.23.0
g 1 t V e r S 1 O n L [ T e e o T e e T T e e Rl Tt application may be launched by selecting the installed

shortcuts.

. . A . . .
GNU General Public License Click Finish to exit Setup.

Launch Git Bash

Version 2, June 1991
[] view Release Notes

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

. G|t 2230 Mavericks |nte| Universa| 59 Temple Place - Suite 330, Boston, NA 02111-1307, USA

Everz'qne is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

TXT The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General Public

. . . . license is intended tn auarantee vour freedom ta share and channe Y
git-2.23.0-intel-universal- README.txt VERSION-2.23.0-universal-
mavericks.pkg mavericks Cancel

Git 2.23.0 Setup
MINGW64:/c/Users/mytre - O X

Select Components
Which components should be installed?

® |nstall git-2.23.0-intel-universal-mavericks ® |nstall git-2.23.0-intel-universal-mavericks

Welcome to the git-2.23.0-intel-universal-mavericks Installer The installation was completed successfully. ﬁste:"t t(f:\“e d:ng:s:g \‘//zt va\'raen: etgdicstt:"c;ogizL ;he components you do not want to

[] additional icons

o ... [[] on the Desktop

Destination Select Windows Explorer integration

- [V] Git Bash Here

) .. [] Git GUI Here

Installation Git LFS (Large File Support)

Summar . . v iate .git* j wi i
y The installation was successful. pesodare g confiuration fiss with the default text editr

. un wi
The software was installed. [J use a TrueType font in all console windows
[] check daily for Git for Windows updates

You will be guided through the steps necessary to install this T iE e

Introduction
software.

Installation Type

Current selection requires at least 253.0 MB of disk space.

< Back Cancel

Continue



https://git-scm.com/book/en/v2/Getting-Started-Installing-Git

Cloning KinEval Stencll

1) Copy address of remote repository

&~ = C O B https://github.com/autorob-WN22/kineval-stencil-opipari o

& autorob-WN22 [ kineval-stencil-opipari  Private ®Watch 2 v % Fork 0

generated from autorob-WN22/kineval-stencil

<> Code () Issues {0 Pull requests () Actions i Projects @ Security |~ Insights

= = m g
¥ 1branch © 0 tags Go to file Add file ¥ Code ~ About

¥ master ~

© ©

¥¢ Star 0 v

kineval-stencil-opipari created by

] Clone ®

HTTPS SSH GitHub CLI

top Adding test. GitHub Classroom

W s Initial comm ] Readme
B You don't have any public SSH keys in your GitHub 58 View license
M kineval Initial comm account. You can add a new public key, or try cloning
r thimmrepmaitomwiailiTPiss == = == == == ¢ O stars
W project_pathplan Initial comm Copied! ® 2 watching
8 project_pendularm Initial comm ~  git@github.com:autorob-WN22/kineval-st - % 0 forks
B robots Initial comm SR a EESsWE-pENccEEl Sllkeyll EN ENE EN BN
8 tutorial_heapsort Initial comm Releases

GJ Open with GitHub Desktop

No releases published

M tutorial_js Initial comm
Create a new release
M worlds Initial comm i) Download zIP
LICENSE Initial commit 11 minutes ago
Packages
README.md Initial commit 11 minutes ago

No packages published

Publish your first package

advanced_extensions....  Initial commit 11 minutes ago

hello.txt Adding test. 9 minutes ago

s O 0O O O

Languages

A1 rmairnibAan AmA

hAanmaa hinal Initial AAanmAnaid

2) Clone repository to your local machine

= kineval-stencil-opipari — -zsh — 93x24

topP0587418125 workspace % git clone git@github.com:autorob-WN22/kineval-stencil-opipari.git
Cloning into 'kineval-stencil-opipari'...

remote: Enumerating objects: 200, done.

remote: Counting objects: 100% (200/200), done.

remote: Compressing objects: 100% (186/186), done.

remote: Total 200 (delta 14), reused 188 (delta 13), pack-reused 0
Receiving objects: 100% (200/200), 24.93 MiB | 9.36 MiB/s, done.
Resolving deltas: 100% (14/14), done.

Updating files: 100% (176/176), done.

topP0587418125 workspace % ls

kineval-stencil-opipari

top@PB587418125 workspace % cd kineval-stencil-opipari
top@B587418125 kineval-stencil-opipari % 1ls

LICENSE project_pathplan

README .md project_pendularm
advanced_extensions.html robots

home.html tutorial_heapsort
js tutorial_js
kineval worlds

top@B®587418125 kineval-stencil-opipari % I




Cloning KinEval Stencll

View “home.html” View “project_pathplan/search_canvas.html”

(= C (Y file:///Users/top/Documents/teaching/workspace/kineval-stencil-opipari/home.html 7 0O = (— C () file:///Users/top/Documents/teaching/workspace/kineval-stencil-opipari/project_pathplan/search_c: T¢ ©® Q@ =
kineval 2D Search Canvas
just_starting v
* User Parameters A-star progress: undefined
start: 0,0 | goal: 4,4
* Robot iteration: 66 | visited: @ | queue size: 0@
path length: 0.00
» Forward Kinematics mouse (-2.08,-2.385)

* Inverse Kinematics

* Motion Planning

* Display

Close Controls
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* Make a change, commit, and push
e \Validate your changes

* Project 1 walkthrough



Make a Change, Commit and Push

1) Create "me/me.html” using a text editor with your name added to the file

2) Add “me/me.html” to your local repository

cd <your repository directory>
git add me/me.html

3) Commit and push “me.html” to your remote repository

git commit -a -m “created my html file”
glit push



1) Create "me.html” using a text editor with your name added to the file

me.html|
me.html . . _ . o .
N { > kineval-stencil-opipari B8 = I 299
Anthony Opipari
| _— _— _—
HTML HTML
advanced_extensi home.html jS kineval LICENSE project_pathplan
ons.html
-_— _ _— _— _—
project_pendular README.md robots tutorial_heapsort tutorial_js worlds

m

i
B 1
E = &

J Line 1, Column 16 P master Tab Size: 4 HTN




2) Add "“me/me.html” to your local repository

cd <your repository directory>
git add me/me.html

3) Commit and push “me.html” to your remote repository

git commit -a -m “created my html file”
git push

00 = kineval-stencil-opipari — -zsh — 93x28

topP0587418125 kineval-stencil-opipari % git add me/me.html
top0587418125 kineval-stencil-opipari % git commit -a -m "created my html file."
[master d7afdé3] created my html file.
1 file changed, 1 insertion(+)
create mode 100644 me/me.html
topP0587418125 kineval-stencil-opipari % git push
Enumerating objects: 5, done.
Counting objects: 100% (5/5), done.
Delta compression using up to 8 threads
Compressing objects: 100% (2/2), done.
Writing objects: 100% (4/4), 330 bytes | 330.00 KiB/s, done.
Total 4 (delta 1), reused 2 (delta 0)
remote: Resolving deltas: 100% (1/1), completed with 1 local object.
To github.com:autorob-WN22/kineval-stencil-opipari.git
531ddbd..d7afdé63 master —> master
top@0587418125 kineval-stencil-opipari % |
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Validate Changes

Check webpage for remote
repository to see changes online

€ > C

O O O O F B BB E BB

<> Code

F master ~

() Issues !

P 1 branch

Pull requests

© 0 tags

:|_|: opipari created my html file.

IS

kineval

Il B BB BB I B BB =
me
Il I BB BB BB = = =
project_pathplan
project_pendularm
robots

tutorial_heapsort
tutorial_js

worlds

LICENSE

README.md

advanced_extensions....

home.html

Initial commit

Initial commit

(») Actions Projects

Go to file

d7afd63 2 minutes ago

O B https://github.com/autorob-WN22/kineval-stencil-opipari

@ Security

XY 7 commits

1 hour ago

1 hour ago

|~ Insights

created my html file.
il B B N N =N BB D BB D D DN N EEEEE e

Initial commit

Initial commit

Initial commit

Initial commit

Initial commit

Initial commit

Initial commit

Initial commit

Initial commit

Initial commit

2 minutes ago
1 hour ago
1 hour ago
1 hour ago
1 hour ago
1 hour ago
1 hour ago
1 hour ago
1 hour ago
1 hour ago

1 hour ago

About

kineval-stencil-opipari created by
GitHub Classroom

Readme
View license
O stars

2 watching
0 forks

£ © o &2 H

Releases

No releases published
Create a new release

Packages

No packages published
Publish your first package

Languages
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Project 1 Walkthrough

& C O B https://autorob.org/#schedule <% © Q@ =

schedule kineval git FAQ assignments: 1

Project Rubrics (tenative and subject to change)

The following project features are planned for AutoRob this semester. Students are
expected to complete all features.

Points Feature
0 Assignment 1: 2D Path Planning
P Heap implementation !
- 8 A-star search !

------------------------------.
Assignment 2: Pendularm

4 Euler integrator
4 Velocity Verlet integrator
4 PID control

Assignment 3: Forward Kinematics
Core matrix routines
8 FK transforms

N

Joint selection/rendering
Assignment 4: Dance Controller
Quaternion joint rotation
Interactive base control

Pose setpoint controller

Dance FSM

Assignment 5: Inverse Kinematics

ND DD DD O

(o)

Manipulator Jacobian
3 Gradient descent with Jacobian transpose
3 Jacobian pseudoinverse



Project 1 Walkthrough

Recommended starting

point for project

!

<~ - C O B https://github.com/autorob-WN22/kineval-stencil-opipari Yy U,
<> Code () Issues 10 Pull requests (> Actions Projects @ Security |~ Insights
F master ~ ¥ 1branch © 0 tags Go to file Add file ~ About
kineval-stencil-opipari created by
:|_|: opipari created my html file. d7afd63 2 minutes ago ‘L) 7 commits GitHub Classroom
W s Initial commit 1 hour ago [ Readme
iew license
55 View li
B kineval Initial commit 1 hour ago
vy O stars
M me created my html file. 2 minutes ago ® 2 watching
M project_pathplan Initial commit 1 hour ago % 0 forks
"B project_pendularm Initial commit 1 hour ago
28 robots Initial commit 1 hour ago Releases
r Il B BB BB BB B BB BB BB BB B N DD NN N IE D EElE NN DD EEE s I
- B8 tutorial_heapsort Initial commit Thourago No releases published
BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Create a new release
B tutorial_js Initial commit 1 hour ago
worlds Initial commit 1 hour ago
- d Packages
[ LICENSE Initial commit 1 hour ago No packages published
Publish first k
[Y README.md Initial commit 1 hour ago HPIST YOUTTIFSE package
[ advanced_extensions.... Initial commit 1 hour ago
Languages
[ home.html Initial commit 1 hour ago



Graded component of
project 1

roject 1 Walkthrough

« >

C O 8 https://github.com/autorob-WN22/kineval-stencil-opipari

<> Code () Issues

F master ~

17 Pull requests

F 1branch © 0 tags

:|_|: opipari created my html file.

Initial commit 1 hour ago
Initial commit 1 hour ago
created my html file. 2 minutes ago
r----------------------------I
0 Initial commit 1 hour ago 0
I Il BB BB BB BB = = =B =B =B =" =" BB BE BB EE DD DDl DD EEE s
Initial commit 1 hour ago
Initial commit 1 hour ago
Initial commit 1 hour ago
Initial commit 1 hour ago
Initial commit 1 hour ago
Initial commit 1 hour ago
Initial commit 1 hour ago
Initial commit 1 hour ago

rEErEErEEr-rEE BN BN BN BN

IS

kineval

me
project_pathplan
project_pendularm
robots
tutorial_heapsort
tutorial_js

worlds

LICENSE

README.md

advanced_extensions....

home.html

Initial commit

(> Actions Projects @ Security |~ Insights

d7afd63 2 minutes ago ) 7 commits

1 hour ago

About

kineval-stencil-opipari created by
GitHub Classroom

0J Readme

View license

2 watching

3z
Y O stars
O,
% 0 forks

Releases

No releases published
Create a new release

Packages

No packages published
Publish your first package

Languages



Basic Git Commands

git 1nit
start a new, blank repository in your working
directory

glt clone <repo address>

copy an existing repository from the cloud into your
working directory



Basic Git Commands

git add <filename>
add a file to the index, a.k.a. “stage” it

git commit -m “message”

save all of the edits to the files currently in the index
as a “‘commit”

git push
oush local changes to the default remote repository

git push <remote> <branch>
push local changes to a specific remote repository



Basic Git Commands

git status

list which files in the workspace have been modified
and which have been added to the index



Basic Git Commands

glt remote -v
ists the addresses of your remote repositories

git remote add <name> <address>
adds a new remote

glit remote rename <old-name> <new-name>
renames an existing remote



it Resources: Tutorials

1. Course website

e hitps://autorob.org/#qgit_tutorial

2. Pro Git book

e hitps://qgit-scm.com/book/en/v2
3. Learn git branching

e hitps://learngitbranching.js.org

4. Visual git reference

o https://marklodato.qgithub.io/visual-git-guide/index-en.html



https://autorob.org/#git_tutorial
https://git-scm.com/book/en/v2
https://learngitbranching.js.org
https://marklodato.github.io/visual-git-guide/index-en.html

Git Resources: SSH Keys

1. GitHub Setup

e hitps://docs.github.com/en/enterprise-server@3.0/authentication/connecting-
to-github-with-ssh/adding-a-new-ssh-key-to-your-github-account

e SSH keys allow for passwordless authentication

e push/pull access without 'logging in’


https://docs.github.com/en/enterprise-server@3.0/authentication/connecting-to-github-with-ssh/adding-a-new-ssh-key-to-your-github-account
https://docs.github.com/en/enterprise-server@3.0/authentication/connecting-to-github-with-ssh/adding-a-new-ssh-key-to-your-github-account

GIt Resources: Your Computer

git --help and git <command> -h



