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Before start

- This tutorial will not cover how to create repo, make
branch, merge, push---

- You can learn it by yourself with the materials in the
last slide

- |Instead, I'll try to focus on basic concepts.



Outline

- Why do we need Version Control System

- Git

- Repository / Commit / Branch
- Merge / Rebase / Conflict
- Remote repository

- Working with others

- Recommended Materials



Why do we need
Version Control System

- Version Control System

- Store versions of file and retrieve them

- Why we need it?

- Roll back a change that caused a bug

- Separate deployed version from development version

- Document history of who did what when



Git

- Built by Linus Torvalds at 2005
- De facto standard in open source software

- But Git is not the only Version Control System.

https://www.linux.com/blog/10-years-git-interview-git-creator-linus-torvalds



https://www.linux.com/blog/10-years-git-interview-git-creator-linus-torvalds

Repository

- Repository stores history of development
- “Directed Acyclic Graph with Root”
- Node ("Commit”): A snapshot of codes from some point

- Edge: Point to the parent node
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Branch

- Pointer for A commit (Not a series of commits)



Branch

Pointer for A commit (Not a series of commits)

- Creating a branch = Making a new pointer




Commit

- Add a “fresh” commit with some change




Merge

- Add a commit by merging two branches (3-way-merge)

(staging) git merge master




Rebase

- "Re” + "Base”: Set new base
Base: common ancestor

(staging) git rebase master

old base new base

stagmg




Rebase

- "Re” + "Base”: Set new base
Base: common ancestor

(staging) git rebase master

new base ,




Merge and Rebase

rebase
merge

- “Staging” branch after rebase(c7’) and merge(c8) has
same content.

- But generally rebase is more recommended, since it’s
history is much neater.



File Edit View Help

Merge branch ‘dwikwset-use-unsigned’
kwset use unsigned char to store values with high-bit set
Merge branch 'akn5516-typofix
t5516: correct misspelled pushinsteadOf
Merge branch ‘'ms/submodule-update-config-doc’
submodule: improve documentation of update subcommand
Merge branch ‘ja/clean-confirm-i18n°
Add hint interactive cleaning
Merge branch ‘mi/diff-shortstat-dirstat-fix
aiff —shortstat —dirstat remove duplicate output
Merge branch ‘mgidoc-remote-tags-or-not
git-remote bt describe behavior without —-tags and —-no-
\ Merge branch ‘nd/grep-exclude-standard-help-fiX
\orop: correct help string for —exclude-standard

Merge branch ‘mr/doc-clean-f-f
Documentation/git-clean bt document that -f m:
Merge branch ‘yehitp-accept-language’
gettext ¢ move get_preferred_languages(
\ cwith 2.3.2

v2.3.2 Git:
\\‘\\Metge branch ‘rjino-xopen-source-fo

\\ Merge branch ‘rs/simple-cleanups

\\ Merge branch ‘'mm/am-c-doc into

\ Merge branch ‘ewiswn-maint-fixes’
Merge branch ‘km/send-email-gel

Sync with maint

Prepare for 2.3.2

\\ \\\\ \\ \Merge branch 'sbiplug-leak-in-ma
\ Merge branch ‘Jkfast-import-dic

Merge branch ‘es/blame-comer
1} Merge branch "ab/merge-file-pr

Merge branch ‘ps/submodule-¢
Merge branch ‘j/prune-mtime’

Merge branch tccurl-vernum-o

Merge branch ‘es/squelch-ope

 SHATID:  d67£9d5e8£d2¢165304153a87£d9605442b74981 &= =) Row| 17| 38898 |

Merge branch ‘j/conf-var-doc i
Merge branch ‘aviwincred-with-at-
Merge branch ‘ch/new-gpg-drops-fic
Merge branch joremote-set-url-doc int
\\ Merge branch jk/pack-bitmap’ into maint
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2015-03-06 23:05:39
2015-03-06 23:02:33

2015-03-02 19:22:31
2015-03-06 23:02:32
2015-03-0104:18:14
2015-03-06 23.02:31
2015-03-02 22.57:58
2015-03-06 23:0229
2015-03-01 11:58:25
2015-03-06 23.02.28
2015-03-02 15:05:39
2015-03-06 23:.02:27
2015-03-02 13:08:09
2015-03-06 23.02.27
2015-02-27 14.01:58
2015-03-06 23:02:26
2015-02-26 13:16:49
2015-03-06 23.02.24
2015-02-26 03:04:16
2015-03-06 22.59:12
2015-03-06 22:58:14
2015-03-06 22.57:58
2015-03-06 22.57:57
2015-03-06 22:57:56
2015-03-06 22.57.55
2015-03-06 225754
2015-03-05 21:16:27
2015-03-05 21:15:53
2015-03-0521:13:13
2015-03-05 21:13:12
2015-03-05 21:13:12
2015-03-05 21:13:10
2015-03-05 21:13.09
2015-03-05 21:13:08
2015-03-05 21:13:07
2015-03-05 21:13:06
2015-03-05 21:13.05
2015-03-05 21:13:.04
2015-03-05 21:13:03
2015-03-05 21:13:.03
2015-03-05 21:13.02

AT AN AT NB. AN NN

:Find 4;[1‘] commit :comining: vl

http://www.tugberkugurlu.com/archive/resistance-against-london-tube-map-commit-history-a-k-a--git-merge-hell




Conflict

- Don't get scared
- Conflict happens when Git failed to merge
- Usually when two commits changed same part of a file

- Developer should choose which one to follow

name: John

: age: 22 \
naan;Z J2%hﬂ / name: John

name: John
age: 20




Remote Repository

- Git is a distributed version control system
- Repository can be at server or developer’s system

- But they are equal repositories
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We can have multiple remote repositories.

“origin is just one of them.
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Fetch, Pull

. Fetch: Just download all the content from remote repository

- Pull: Fetch and apply commits from remote repository to

local repository

master

oo o

server

origin/master

o oo

master

local after fetch

origin/master

oo

master

local

origin/master

oo

master

local after pull




Push

- Apply local commits to remote repo

master

o

server

master

o W

server after push

origin/master

oo o

master

local

origin/master

N

master

local




Pull Request

- What if a developer doesn’t have permission to push?
(Or we cannot give permission to anyone?)

- Asking to apply changes to a branch.

octo-org / octo-rapo  Prvae G watch~ 2 kstar 0 YFok 1

) Coce ssues 1 Pull requests 4 Projecls 0 Pulse Grapts Settngs

Open a pull request

raate a new pull raquest by comaanng changes acrass two brarches. if you raed 1o, you can &80 Compare acoss orks.

(N base: update-readme v~ ...  compare: modifications-to-143v v .~ Able to merge. These branches can te automat cally merged.
Please raview the guidelines for contributing 1o this repositary.

Q Maodificat ons to 143v Reviswers

Wrile Preview M~ B K o = = V= @ RN



master ———

o W

origin

origin/master

D000

master

local

Has a new local branch A,
but cannot push it to master



master /
00

origin

origin/master

0000

master

local

Upload new branch A,
and make PULL REQUEST



A
/ m\ master
08 O

origin

origin/master

0000

master

local

After PR is accepted,
new branch is
merged to master



Working with others

. There are many workflows on the web.

. But in every workflow, “master” branch is production-ready.

GitHub Flow

Feature
branches

Master

Feature
branches

Hot Fix
Master Release Develop

http://blog.endpoint.com/2014/05/git-workflows-that-work.html



Since you are a student

GitHu b E d ucation Stories  Events  Studentpack  Classroom  Commumity  Contaet us Roquost a discount

Student Developer Pack

The best developer tools, free for students

Learn to ship software like a pro

Ierd'e ne substitute for hands or osoricnce, bt for mios? students, real workd tools
car neoost prokbitve. Thals why we ercated tha GitHLD Student Dowe oper Pack
verth come of our oertnors and ricndess: D give students free cocess T he best
doveloper co's inone plase 2o ey can leam by doirg.

Get your pack

THRE TAML €

Free unlimited private repositories + alpha



Recommended Materials

+ Pro Git online book (https://git-scm.com/book/en/v2)

- https://try.github.io
(Easy interactive tutorial)

- http://learngitbranching.js.org/
(Difficult interactive tutorial)

- (Korean) Effective Git
(from NDC 2016. Includes so many useful tips)



https://git-scm.com/book/en/v2
https://try.github.io
http://learngitbranching.js.org/
https://www.slideshare.net/kexplo/ndc2016-effective-git

