What's the Diff?

Developing with Git and GitHub

© git






What's Git?

e Distributed Version Control System

e Originally developed by Linus Torvalds

e Allows developers to easily build, share, test, and contribute
to software development

e 100% Cross platform - Linux/OS X/Windows

e Highly extensible and customizable

e Easyto learn and free to use! e git



What's GitHub?

e Service that hosts Git repositories for you

e Extends Git’s functionality by introducing a new, social
network-like featureset

e GitHub users can easily collaborate, share code, and
contribute to Open Source projects

e Many large OS projects hosted here

e ~20 million users, ~57 million repos
GltHub



Git is not GitHub

e Gitisitsown thing, you can use Git without GitHub

e Gitcanrun 100% locally, as well
o Infact, Gitis primarily local

e GitHub as a platform has substantially extended Git’s
featureset

e Many other platforms provide Git as a service, along with

features similar to GH (see: GitLab, Bitbucket) e git




Git and GitHub: Like || + &

git

Powerful, decentralized version control

Extremely flexible and scalable
Failsafe, high degree of data integrity
Lightweight and easy to use

Easy documentation (READMEs, Wikis)
Issue tracking and Pull Requests

Social networking (mentions, threads etc)
Project analytics and data visualizations
Third-party service integrations

Free web hosting with GitHub Pages
Easy-to-use web Ul

Much, much more!



Git Basics

© git



Creating
Repositories
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Favorites

E Recents
/2 Applications
m charlton
£33 Google Drive
{1 Desktop

B Documents
o Downloads

Devices

[ Charlton's...

Tags
@® Red
 Yellow

1 Awesome Project

Lij source code.py
j source code working wtf.py
L) source code windows_test2.py
i source code windows_test1.py
(i) source code testl.py
i) source code OLD 8.py
J source code CURRENT.py
.3) source code copy 11.py
j source code copy 10.py
ﬁ source code copy 9.py
source code copy 6.py
E source code copy 3.py
source code broken_idkwhy.py

v
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Date Modified
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Sep 21, 2017 at 14:50
Sep 21, 2017 at 14:50
Sep 21, 2017 at 14:50
Sep 21, 2017 at 14:50
Sep 21, 2017 at 14:50
Sep 21, 2017 at 14:50
Sep 21, 2017 at 14:50
Sep 21, 2017 at 14:50
Sep 21, 2017 g

Sep 21, 2f




Creating
Repositories

(For Realsies This Time)




Creating a Repository

Each Git repository has its own directory, you
can’t start using Git until you initialize one.

There are two ways to make a Git repository:

e Remotely, you can create a Git repo on

your service of choice (i.e. GitHub)

e Locally,youcansimplyrungit init
O Ifyou create a local repo without a remote (e.g. setting
an origin), those changes will stay entirely on your

machine until pushed

Create a new repository
A repository contains all the files for your project, including the revision history.

Owner Repository name

Tctrezevantv / git-gud v

Great repository names are short and memorable. Need inspiration? How about bug-f
Description (optional)

SCM of the Earth

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

< Initialize this repository with a README
This will let you immediately clone the repository to your computer. Skip this step if you're importing an ex isting

Add .gitignore: None v Add a license: None~ = @

$ git init

© git



Cloning Repositories

i itori i ; cl download ~
e Gitrepositories can be copied very easily
o Thisis called “cloning” Clone with HTTPS ® Use SSH
Use Git or checkout with SVN using the web URL.
e Creates alocal copy of a remote Git repo, https://github. con/adafruit/circultpython. | B
which you can immediately start making Open in Desktop oniond 210

changes to
$ git clone https://github.com/adafruit/circuitpython.git

e By default, a clone will include all historical

versions of every file in the repo

o This behavior can be altered (for example, with Ot
shallow clones) 0 gl



Forking Repositories

O This repository Pull requests Issues Marketplace Explore

¥ ctrezevant / brew @Unwatch~ 1 % Star 0 YFork 2,380

forked from Homebrew/brew

e GitHub Specific
e Makes a complete copy of Forking Homebrew/brew

It should only take a few seconds.

another user’s repository,

. . /’
clonlnglt to your account II I

e After forking, you can develop
independently on your own, . ....owe e
or make changes and opena  so e mrmes s s

I The missing package manager for macOS https://brew.sh Edit
l l t t h Add topics
pultrequest on the source S - o
.
re p OS I to ry ( m O re o n t h a t l a te r) Branch: master~ || New pull request Create new file  Upload files  Find file
This branch is even with Homebrew:master. 1 Pull request [3) Compare
o smash that Fork button O rltermarkus ierge pul request #3340 from etermarkusubocop-051 = Latet comnt sosess 3 oues w90 P

B github ISSUE_TEMPLATE: firm up language 2 months ago
i Library Merge pull request #3349 from reitermarkus/rubocop-0.51 3 hours ago
8 bin bin/brew: don't set blank HOMEBREW_* variables 5 months ago

I completions add zsh completion for switch <formula> <version> 2 months ago



Add, Commit,
Push, and Pull

—

working directory

git add

staging area

—

git commit

repository

</




Add

Untracked Unmodified Modified

IIIIEHHEH%’IIII

e There are two types of files in Git:

Add the file

Edit the file
C

$ git add my_code.js

e Gitwon’ttrack changes to files you or
$ git add .

o “Tracked” files are files being managed by git

I

o “Untracked” files are not

Stage the file

e So,git addisthefirststepinacommit

ommit

o Because add stagesyour changes

haven’t asked it to (i.e. staged) yet

o There are some exceptions to this (more on

that later) 0 git



C I
o m m I t Commits on May 11, 2017

% Remove sass. - E | dde3ges <

ctrezevant committed on May 11

e Now thatyou’ve added your
. . ?- Update README.md B | o | | o
changes, it’s time to stage :

ctrezevant committed on May 8

v. Update README.md - B ecbbeeb | <>
i ctrezevant committed on May 8 N

them with a commit

Commits on May 6, 2017

. C O m m its a re u Sed to tra C k @Y Merge pull request #5 from davidbgeek/config-file -

E2  adfca21 <
e ctrezevant committed on May 6
changes to files
O AS yo U ma ke Ch an ges to one or ™  Fix type matching in sendDirectMessage POST B aib2ssa <
«hdn. humanoid committed on May 5
more files, you “check in” those o
ommits on May 4, 2017
C h a n geS by CO m m |tt| n g th e m ™ Python3 Compatibility + Fix sendDirectMessage() Bl | 8easess <

ahdu humanoid committed on May 4

e Fileversionscanbecompared @& ceuecomgroraun = & T | [0
across commits
$ git commit -m “My Fantastic Commit”

o You can also roll back changes git

made to a file between commits



Pushing and Remotes

e git push will sendyour
local changes (commits) to a
destination repository known

as a “remote”

o Think of it like syncing up your
local and remote repositories
o Thisis what actually publishes

your changes on GitHub
e If noremote is specified, you
can add one like so:

O git remote add origin
<repo url>

REMOTE

Repos to ies live
on tHub server.

BeEp

“00? L
. Push
Push .‘..‘ -
us
. —>
Pull
—’_—’
LOCAL
cool_repo Your computer talks
to the GitHub server
with terminal.
wser lets you

access repository
and send changes
b ck to the server.

c::::::

LOCAL

Someone else’s computer
talks to the GitHub server.

$ git push <remote destination>

<branch name>

© git



Pull

git pull will retrieve the
most recently committed

changesfromthe origin

o You can also specify specific
origins and branches, if you like

Good idea to do this semi-
regularly, so you can stay up
to date with everyone else’s
changes

$ git pull <remote origin> <branch

name>

© git



u
D I ffs Fix type matching in sendDirectMessage POST T

[P master (#5)

ﬁ humanoid committed on May 5 1 parent 8ea5658  commit a1b288a2490b7d1@46dd467d9c268d9632e53b8b
Showing 1 changed file with 2 additions and 5 deletions. Unified | Split

e Show how a file has changed,
li n e by li n e R @@ -680,16 +680,13 @@ def getDirectMessages(self):
P Diffs com pa re ve rsions Of a file def sendDirectMessage(self, message):

payload = {
. 683 - '_formkey': self.studentData['formkey'],
683 4 '_formkey ' :self.studentData[ ' formkey']
between commits, or across et vt
'body': message['text'],

b ra n C h eS ( m O re O n th at la te r) ‘media-fill-include-integrations-integrationfiledata': message['filedata'],

‘media-fill-include-integrations-integrationfiles': message['files']

. }
. Insertlons (green) have been 689 - return requests.post(
690 o ‘https://' + self.edsbyHost +
691 - */core/create/' + ['to'] + '?xd ink =false& processed=true’,
a d d ed 692 - data=payload, cookies=self.getCookies(), headers=self.getHeaders()).json()
689 4 return requests.post('https://'+self.edsbyHost+'/core/create/"+str( ['to'])+'? i =falseé

e Deletions (red) have been
removed

e Won’t work on binary files, but B gle diff [file] Ot
they’re perfect for source code gl

Allows you to search for any higher level user (teacher, administrator)



Branching and
Merging

topic




Branches

Disposable copies of your
code at a pointin time

Allows features to be
developed independently
Prevents stepping on others’
toes

Enables you to bring your
changes into the main project
through “merging”

Master

$ git branch <branch name>
$ git checkout <branch name>
or, simply:
$ git checkout -b <branch name>
to delete:
$ git branch -d <branch name>

¢
O
\QQ?

O git



Merging: Conceptual Overview

MMMMMM

v y
=) O-O0-0O0—o0 *?

MMMMMM




Merging

Merging will take the changes in one branch

and integrate them into another one
o Thisis performed usinggit merge

Merging will merge all changes, commit
histories, etc from the source branch into

the destination branch

$ git checkout <branch you want to
merge into>
$ git merge <branch you want to

merge changes from>

O git



Pull Requests

Comparing changes

. G i t H u b S p e C i fi C Choose two branches to see what's changed or to start a new pull request. If you need to, you can also compare across forks.

IN} base: masterv ... compare: ShanesShitv Able to merge. These branches can be automatically merged.

e Effectively a wrapper around Git’s

®
already existing merge command, but - py—— Py—
adds social features into the mix D B e e e o s 1

e Allows repository owners to easily S  chengod w4 oddiocn o 13 s s | o

im src/.idea/modules.xml View [

manage, view, and comment on new # warae

<modules>
<module fileurl="file://$PROJECT_DIR$/app/app.iml" filepath="$PROJECT_DIR$/app/app.iml" />
f h M b <module fileurl="file://$PROJECT_DIR$/src.iml" filepath="$PROJECT_DIR$/src.iml" />
e a t u res t a t C O n t rl u to rS W a n t to - <module fileurl="file://$PROJECT_DIR$/src.iml" filepath="$PROIECT_DIR$/src.iml" />
</modules>

</component>

bring in

git



Let's practice!

github.com/ ctrezevant/git-workshop



Un-F%&$ing
Things

Practical application of Git against Murphy’s Law




Git log: Your Source of Truth

e Runninggit logwill show
you the full list of commits in
your repository, for the
current branch and location of
HEAD

e Thisisjustuseful,in general

Charltons-MacBook-Pro:gittest charlton$ git log

commit 71f55dcd210d9213108d452b48d1d239d7cclc4f (HEAD ->
Author: Charlton Trezevant <ct@ctis.me>

Date: Tue Oct 24 18:01:56 2017 -0400

Added my code.

$ git log

Vg

it



Git reset

e Everyone makes mistakes
e Sometimes these mistakes
mean we have to nuke some

changes
0 git reset isheretohelp

e Resetting will revert the
repository’s state to how it
was at the commit you specify

Charltons-MacBook-Pro:gittest charlton$ git reset --hard 6ee545c¢76a0ab8c71472c536986c170e71beb5f5

HEAD is now at 6ee545c Updated man

$ git reset <hash of commit you want to revert to>

© git



Git blame

e git blame teachesusto be
accountable for our actions

e Blame will show you:
o Alist of commits on that file
o Who’sresponsible for those
changes
o Theactual changes made in
those commits

Charltons-MacBook-Pro:gittest charlton$ git blame my_file
71f55dcd (Charlton Trezevant 2017-10-24 18:01:56 -0400 1) this is my code!

b614a9a0@ (Charlton Trezevant 2017-10-24 18:13:09 -0400 2)
b614a9a0@ (Charlton Trezevant 2017-10-24 18:13:09 -0400 3) whoops haha i broke ur code brah

$ git blame <path to file>

git



Git status

e git status will show you

Charltons-MacBook-Pro:gittest charlton$ git status

the current branch you’re on On branch master

e It'll also show you whether nothing to commit, working tree clean
there are unstaged changes or
untracked files in your b git status
repository

@ git



Merge conflicts

$ git status
# On branch branch-b
# You have unmerged paths.
(fix conflicts and run "git commit")

e Merge conflicts happen when
people step on each other’s
toes

e git statusand git pull will
both tell you whether
conflicting changes are
incoming

e Conflicting changes will be
placed in a file for manual
resolution

e Best way to avoid: pull

>>>>>>> branch-a ®
changes often, » glt
communication is key!

Unmerged paths:

both modified: styleguide.md

#
#
#
# (use "git add ..." to mark resolution)
#
#
#
n

o changes added to commit (use "git add" and/or "git commit -a")

If you have questions, please
<<<<<<< HEAD
open an 1issue

ask your question in IRC.



More Cool Stuff \Q




GitHub Student Pack

Many tech organizations offer products and

Services to youngandimpressionableminds Students
through GitHub, for free or reduced pricing.

Notable perks include:

Free, unlimited private GitHub repos
$110 AWS Credit

$50 credit for new DigitalOcean users
Free domain name + SSL cert

Stripe platform credit

Free private builds on Travis Cl
Unreal Engine

education.github.com/pack

O git



Continuous Integration

e Automatically builds, tests,
and deploys your project as
you develop

e Will report the status of those
tests back to you

e Completely transparent, runs
automatically and behind the
scenes

e Great way to ensureyou’re
shipping working code




Other Integrations

e GitHub features a wide variety
of services you can deploy
with a click

e Many of these exist to help
make software development

easier
o Kind of like IFTTT, but with Git as
atrigger

e GitHub also has an open and
well documented API, that you
can use to build your own!

[ ctrezevant / redRover

Code Issues 0 Pull requests 0 Projects 0 Wiki Insights £+ Settings

Options Installed GitHub Apps

GitHub Apps augment and extend your workflows on GitHub with commercial, open source, and homegrown
Branches tools.

Webhooks Services Add service ~
Integrations & servi ) - ) o Available Services.
Services are pre-built integrations that perform certain actions wi
Deploy key:
AAWS CodeDeploy
\WS OpsWi

cccccccccccc

eeeeeeee
aaaaaaa

Amazon SOS
gitLit App 1533

[drunKnights:master] 12 new commits by Cody and 2 others:
bee7e25 Calc ethanol content - Cody
60bodes setting up query stuff - Cody w

e7e1csc stuff - Cody
30fess6 bac calculations in main activity - lienne
6e55458 Merge branch 'BAC_Calc' of https:/github.com/lienne/drunKnights into

BAC_Calc - lienne Show more...
E )

github.com/marketplace



Congratulations







Extra links, docs, etc:

ctis.me/s/git



