
ʅʶ˃ʽ˄ʱˊʽˇ Git & GitHub
ɶ˃ʷˊʰ н

ɸʷ˃ʹˌ ʃʰˉʰ˃ʶ˂ʶˍʾˇˎ

ɲʽˇ˄ˏˋʹˌ ɵʺ˄ʵˊˇˌ
ɳɾʃ нлмр



ɰˇʹʻˇʾˋʺ˃ʶˊʰ

Åɲʹ˃ʺˍˊʹˌ ɽʰ˃ˉˊʽ˄ˈˌ

ïʃ˂ʹˊˇ˒ˇˊʽˁʺ ɮʃɸΣ ʲˇʹʻˈˌ

Åɿʽˁˈ˂ʰˌ ɼˇˊʰˋʾʵʹˌ

ïɶɾɾʇ ɳɾʃΣ ʲʽ˄ˍʶˇˋˁˈˉʹˋʹ ϧ ʹ˔ˇ˂ʹ˕ʾʰ



ʆʽ ʻʰ ˃ʱʻˇˎ˃ʶ

Åʃˊˇ˔˖ˊʹ˃ʷ˄ʶˌ ˍʶ˔˄ʽˁʷˌ git
ïUndo (revert, reset)

ïBlame

ïTag

ïCherry pick

ïRebase (interactive)

ÅWorkflows ˁ ʰʽ ˋˎ˄ʶˊʴʰˍʽˁʷˌ ˍʶ˔˄ʽˁʷˌ
ïPull Requests

ïIssues

ïmaster/develop



Pull requests

Åɸʷ˂ˇˎ˃ʶ ˄ʰ ˁʱ˄ˇˎ˃ʶ push ̀ ʶ ʷ˄ʰ repoˉˇˎ 
ʵʶ˄ ʶʾ˄ʰʽ ʵʽˁˈ ˃ʰˌ
ïɴ˔ˇˎ˃ʶ ʰ˄ʰˉˍˏ˅ʶʽ ˁʱˉˇʽʰ ˄ʷʰ ʵˎ˄ʰˍˈˍʹˍʰ

ïɴ˔ˇˎ˃ʶ ʵʽˇˊʻ˗ˋʶʽ ˁʱˉˇʽˇ bug

Åɴ˔ˇˎ˃ʶ ʺʵʹ ˁʱ˄ʶʽΥ
ïfork h ˎˍˈ ˍˇ repo ̀ ˍˇ GitHub

ïcloneˍˇ fork ̀ ˍˇ ˋˏˋˍʹ˃ʰ ˃ʰˌ

ïbranch ɹ ʽʰ ʰˎˍˈ ˍˇ feature

ïh ˂˂ʰʴʷˌ ˁʰʽ commits



Pull requests(PRs)

Åɳʾ˄ʰʽ ˃ʽʰ ʰʾˍʹˋʹ ˋˍˇ˄ ʽʵʽˇˁˍʺˍʹ ˍˇˎ repo ɹ ʽʰ 
pull

Åɵʹˍʱ˃ʶ ˄ʰ ˁʱ˄ʶʽ pull (fetch & merge)ˍʽˌ 
ʰ˂˂ʰʴʷˌ ˉˇˎ ʷ˔ˇˎ˃ʶ ʰ˄ʶʲʱˋʶʽ ˋˍˇ fork ˃ ʰˌ

Åɮˉˈ ʷ˄ʰ ʵʽˁˈ ˃ʰˌ branch ̀ ʶ ʷ˄ʰ ʵʽˁˈ ˍˇˎ

Åʅˎ˄ʺʻ˖ˌ ˋˍˇ master ̱ ˇˎ



ɰʺ˃ʰˍʰ ʴʽʰ Pull request

1. ɲʹ˃ˇˋʽʶˏˇˎ˃ʶ ˍʽˌ ʰ˂˂ʰʴʷˌ ˃ʰˌ ˋˍˇ fork ˃ ʰˌ

ï git push origin feature

ï ʰˎˍˈ ʵʹ˃ʽˇˎˊʴʶʾ ˍˇ branch feature h ˉˈ ˍˇ clone 
ˋˍˇ fork

2. ɲʹ˃ʽˇˎˊʴˇˏ˃ʶ ʷ˄ʰ Pull Request ̀ ˍˇ GitHub







ɰʺ˃ʰˍʰ ʴʽʰ Pull request

1. ɲʹ˃ˇˋʽʶˏˇˎ˃ʶ ˍʽˌ ʰ˂˂ʰʴʷˌ ˃ʰˌ ˋˍˇ fork ˃ ʰˌ

ï git push origin feature

ï ǯȅȄȑ ǳǶǼǹǿȅȁǲǴȎ Ȅǿ branch feature 
ǯȀȑ Ȅǿ clone ȂȄǿ fork

2. ɲʹ˃ʽˇˎˊʴˇˏ˃ʶ ʷ˄ʰ Pull Request ̀ ˍˇ GitHub

3. ʁ ʽʵʽˇˁˍʺˍʹˌ ˍˇˎ repository ˁ ʱ˄ʶʽ merge ̱ ˇ 
Pull Request ˃ ʰˌ



local
repository
(themicp)

GitHub
repository

(fork)

local
repository
(dionyziz)

GitHub
repository
(original)

git push origin feature

git pull origin master

Pull Request merge



Reviews

Åʆˇ pull request ʁ ˂ʷʴ˔ʶˍʰʽ ʴʽʰ ˉˇʽˈˍʹˍʰ ˁ˗ʵʽˁʰ 
ˉˊʽ˄ ʴʾ˄ʶʽ merge

Åɮ˄ ˎˉʱˊ˔ˇˎ˄ ˉˊˇʲ˂ʺ˃ʰˍʰΣ ʴˊʱ˒ˇ˄ˍʰʽ ˋ˔ˈ˂ʽʰ 
ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍˇˎ ˁ˗ʵʽˁʰ

Åʁ ʵʹ˃ʽˇˎˊʴˈˌ ˍˇˎ pull request ɻ ʽˇˊʻ˗˄ʶʽ ˍʰ 
ˉˊˇʲ˂ʺ˃ʰˍʰ

ïɼʱ˄ˇ˄ˍʰˌ push ˄ ʷʰ commits ̀ ˍˇ ˎˉʱˊ˔ˇ˄ feature 
branch ̱ ˇˎ fork ̱ ˇˎ





ʁ˃ʰʵʽˁˈ workflow

Åɴ˔ˇˎ˃ʶ ʷ˄ʰ ζˁʶ˄ˍˊʽˁˈη repo

Åʂ˂ˇʽ ˇʽ ʱ˂˂ˇʽ ʷ˔ˇˎ˄ forks

Åʁ ζˍʶ˂ʶˎˍʰʾˇˌη ˁ˗ʵʽˁʰˌ ʶʾ˄ʰʽ ˍˇ master 
branch ̱ ˇˎ ˁʶ˄ˍˊʽˁˇˏ repo

Åɼʰ˄ʶʾˌ ʵʶ˄ ˁʱ˄ʶʽ ʰˉʶˎʻʶʾʰˌ push ̀ ʶ ˁh˄ʷ˄ʰ
master

Åʁˏˍʶ ˇ ʽʵʽˇˁˍʺˍʹˌ ˍˇˎ ˁʶ˄ˍˊʽˁˇˏ repo!



ʁ˃ʰʵʽˁˈ workflow

Åɱʽʰ ˄ʰ ʴʾ˄ʶʽ ˃ʾʰ ʰ˂˂ʰʴʺΣ ˇ ʵʹ˃ʽˇˎˊʴˈˌ ˍʹˌ 
ʰ˂˂ʰʴʺˌ ˁʱ˄ʶʽ push ̱ ˇ feature branch ̀ ˍˇ fork 
ˍˇˎ

Åɼʱ˄ʶʽ pull request ̄ ˊˇˌ ˍˇ master ̱ ˇˎ 
ˁʶ˄ˍˊʽˁˇˏ repo

Åʆˇ pull request ɹ ʾ˄ʶˍʰʽ review h ˉˈ ˍʹ˄ ˇ˃ʱʵʰ

Åʆˇ pull request ɹ ʾ˄ʶˍʰʽ merge
ïɮˎˍˈˌ ʶʾ˄ʰʽ ˇ ˃ˈ˄ˇˌˍˊˈˉˇˌ ˉˇˎ ʰ˂˂ʱʸʶʽ ˍˇ 

master



ΨǳǇǎǘǊŜŀƳΩ ǊŜƳƻǘŜ

Åɼʱʻʶ ˃ʷ˂ˇˌ ˍʹˌ ˇ˃ʱʵʰˌ ˉˊˇˋʻʷˍʶʽ ˍˇ ˁʶ˄ˍˊʽˁˈ 
repository ̟ ˌ ʶˉʽˉ˂ʷˇ˄ remote ˃ ʶ ˍˇ ˈ˄ˇ˃ʰ 
ζupstreamη

Åɯˊʰ ˁʱʻʶ ˃ʷ˂ˇˌ ʷ˔ʶʽ н remotes:

ïάƻǊƛƎƛƴέΣ ˍˇ ʵʽˁˈ ˍˇˎˌ fork

ïάǳǇǎǘǊŜŀƳέΣ ˍˇ ˁʶ˄ˍˊʽˁˈ fork



ʁ˃ʰʵʽˁˈ workflow

Åʅˎˋˍʹ˃ʰˍʽˁʱΣ ˈ˂ʰ ˍʰ ˃ʷ˂ʹ ˁʱ˄ˇˎ˄ pull h ˉˈ ˍˇ 
upstream master ̀ ˍˇ ˍˇˉʽˁˈ ˍˇˎˌ master
ïʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˁʱ˄ˇˎ˄ push ̀ ˍˇ origin master ̱ ˇˎˌ

Åɮˎˍˈ ˋˎʴ˔ˊˇ˄ʾʸʶʽ ˈ˂ʰ ˍʰ master branches 
(ˍˇˉʽˁʱ ˁʰʽ remote)

Åɱʽʰ ˄ʰ ˋˎ˄ʶˊʴʰʸˈ˃ʰˋˍʶ ʰˉˇʵˇˍʽˁʱΣ ˈ˂ʰ ˍʰ 
˃ʷ˂ʹ ˍʹˌ ˇ˃ʱʵʰˌ ˉˊˇˋˍʾʻʶ˄ˍʰʽ ˖ˌ 
άŎƻƴǘǊƛōǳǘƻǊǎέ ˋˍˇ ˁʶ˄ˍˊʽˁˈ repo
ïɮˎˍˈ ˍˇˎˌ ʶˉʽˍˊʷˉʶʽ ˄ʰ ˁʱ˄ˇˎ˄ merge PRs



ʆˇ ʶˊʴʰ˂ʶʾˇ hub

Åɳˉʶˁˍʶʾ˄ʶʽ ˍʹ˄ ʶ˄ˍˇ˂ʺ ΨgitΩ ˃ʁ  ˁʱˉˇʽʶˌ ʶ˄ˍˇ˂ʷˌ 
ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ GitHub

ïɾˉˇˊˇˏ˃ʶ ˄ʰ ˁʱ˄ˇˎ˃ʶ pull requests h ˉˈ ˍˇ CLI

ïʂ˂ʰ ˈˋʰ ˁʱ˄ʶʽ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˍʰ ˁʱ˄ˇˎ˃ʶ ʰˉˈ ˍˇ 
UI ̱ ˇˎ GitHub

Åɼʰˍʶʲʱˋˍʶ ˍˇ ʰˉˈ ʶʵ˗Υ 
https:// github.com/github/hub

https://github.com/github/hub


master workflow

git checkout master

git pull upstream master

git push origin master

git checkout - b feature

vim && git add && git commit

git push origin feature

hub pull - request - b upstream:master



ɯˋˁʹˋʹ

Åɼʱ˄ˍʶ fork ̀ ˍˇ ǊŜǇƻ άgit-Ŏƭŀǎǎέ ˍˇˎ dionyziz̀ ˍˇ 
GitHub

Åhttps://github.com/dionyziz/git-class

Åɼʱ˄ˍʶ clone ̱ ˇ fork ̀ ʰˌ

Åʊˍʽʱ˅ˍʶ ʷ˄ʰ ŦŜŀǘǳǊŜ ōǊŀƴŎƘ άōƛǊǘƘŘŀȅέ

Åɲʹ˃ʽˇˎˊʴʺˋˍʶ ʷ˄ʰ ʰˊ˔ʶʾˇ ˃ʷˋʰ ˋˍˇ ˒ʱˁʶ˂ˇ 
birthdays ˃ ʶ ˍʾˍ˂ˇ onoma.eponymo.txt

Åɾʷˋʰ ˋˍˇ ʰˊ˔ʶʾˇ ʴˊʱ˕ˍʶ ˍʹ˄ ʹ˃ʶˊˇ˃ʹ˄ʾʰ 
ʴʷ˄˄ʹˋʺˌ ˋʰˌ

https://github.com/dionyziz/git-class


ɯˋˁʹˋʹ

git add && git commit

hub pull - request - b dionyziz:master

( ȍ ǼȌȂȊ GitHub )

Åɰˊʶʾˍʶ ʷ˄ʰ ˋˎ˄ʶˊʴʱˍʹ

Åɵʹˍʺˋˍʶ ˍˇˎ ˄ʰ ˋʰˌ ˁʱ˄ʶʽ review

Åɼʱ˄ˍʶ review ˁ ʱˉˇʽˇ˄ ʱ˂˂ˇ˄

Åɱˊʱ˕ˍʶ ˁʱˉˇʽˇ ˋ˔ˈ˂ʽˇ ˋˍˇ pull request



ʊˍʽʱ˔˄ˇ˄ˍʰˌ ˍˇ ʵʽˁˈ ˃ʰˌ repo

Åɾˉˇˊˇˏ˃ʶ ʶˁˍˈˌ ʰˉˈ forksΣ ˄ʰ ˒ˍʽʱ˅ˇˎ˃ʶ ˁʰʽ 
ʵʽˁʱ ˃ʰˌ repos˃ʷˋ˖ ˍˇˎ GitHub

Åɮˉ˂˗ˌ ˁʱ˄ˇˎ˃ʶ clone ̱ ˇ ʵʽˁˈ ˃ʰˌ repo ɹ ʽʰ ˄ʰ 
ˍˇ ʷ˔ˇˎ˃ʶ ˍˇˉʽˁʱ





ʃ˂ˇʺʴʹˋʹ ˋˍˇ˄ ʴˊʱ˒ˇ ˍˇˎ git

Åʇˉʱˊ˔ˇˎ˄ ˁʰʽ ʱ˂˂ˇʽ ˍˊˈˉˇʽ ˄ʰ ʰ˄ʰ˒ʶˊʻˇˏ˃ʶ ˋʶ 
commits

ÅHEAD = ̱ ˇ commit ̱ ˇˎ ˍˊʷ˔ˇ˄ˍˇˌ branch

Åɮ˄ʰ˒ˇˊʷˌ ˉˊˇʴˈ˄˖˄Υ
ɾˉˇˊˇˏ˄ ˄ʰ ʰ˄ʰ˒ʶˊʻˇˏ˄ ˋʶ ʱ˂˂ʶˌ ʰ˄ʰ˒ˇˊʷˌ όʰ˄ʰʵˊˇ˃ʽˁʱ)

~ ɴ˄chommit ̄ ʾˋ˖

^ ʁ ˉˊ˗ˍˇˌ ʰˉˈ ˍˇˎˌ ʴˇ˄ʽˇˏˌ ˍˇˎ commit

~2 ʁ ˉʰˉˉˇˏˌ ˍˇˎ commitόɲˏˇ commits ̄ ʾˋ˖Σʰˁˇ˂ˇˎʻ˗˄ˍʰˌ 
ˍˇ˄ ˉˊ˗ˍˇ ʴˇ˄ʷʰ ʰ˄ ˁʱˉˇʽˇʶʾ˄ʰʽ merge commit)

^2 ʁ ʵʶˏˍʶˊˇˌ ʰˉˈ ˍˇˎˌ ʴˇ˄ʽˇˏˌ ˍˇˎ commit (ˉˇˎ ʶʾ˄ʰʽ merge 
commit)



ʃ˂ˇʺʴʹˋʹ ˋˍˇ˄ ʴˊʱ˒ˇˍˇˎ git

ÅHEAD~2: ɲˏˇ commits ̄ ʾˋ˖

ÅHEAD^2: ʁ ʵʶˏˍʶˊˇˌ ʴˇ˄ʽˈˌ ˍˇˎ ˍ˖ˊʽ˄ˇˏ 
commit (̄ ˇˎ ʶʾ˄ʰʽ merge commit)

Å192a812~2: ɲˏˇ commits ̄ ʾˋ˖ ʰˉˈ ˍˇ 
commit 192a812



dadf00d

masterHEAD

dadf00d~1

HEAD^1master~2

HEAD^2

HEAD^1~2dadf00d~~

Quiz: ʃˇˏ ʶʾ˄ʰʽΤ
HEAD^1, HEAD^2, dadf00d~1, dadf00d~~, master~2, HEAD^1~2, master~3^

master~3^



GitHubIssues

ÅBug tracking ̀ ˏˋˍʹ˃ʰ

Åɼʱʻʶ issue

ïɳʾ˄ʰʽ ʷ˄ʰ bug ̋  ʷ˄ʰ task

ïɳʾ˄ʰʽ ʰ˄ˇʽ˔ˍˈ όƻpen) ̋  ˁ˂ʶʽˋˍˈ όclosed-resolved)

ïɴ˔ʶʽ ʷ˄ʰ description

ïɴ˔ʶʽ comments

ÅIssues ˃ ˉˇˊˇˏ˄ ˄ʰ ʰ˄ˇʾ˅ˇˎ˄ ˈ˂ˇʽ όˁʰʽ ˃ʹ 
ʽʵʽˇˁˍʺˍʶˌ ˍˇˎ repo)







ɮ˄ʰʴ˄˖ˊʽˋˍʽˁʱ GitHubIssues

Åɾˇ˄ʰʵʽˁˈ ʰ˄ʰʴ˄˖ˊʽˋˍʽˁˈ ʴʽʰ ˁʱʻʶ issue ˃ ʷˋʰ 
ˋˍˇ repo

Åɾˉˇˊˇˏ˃ʶ ˄ʰ ʰ˄ʰ˒ʶˊʻˇˏ˃ʶ ˋʶ ʰˎˍˈ 

ïh ˉˈ ˍˇ commit message: 

Ågit commit -m "Refactor code for issue #765"

Ågit commit -m "Closes #765" (̒ʰ ˁ˂ʶʾˋʶʽ ˍˇ issue 765)

ïh ˉˈ PR descriptions̄ ʰˊˇ˃ˇʾ˖ˌ

Åʆˇ GitHub˃ʶˍʰˍˊʷˉʶʽ ˍʽˌ ʰ˄ʰ˒ˇˊʷˌ ˋʶ links



ɴ˄ʰ Pull Request ̄ ˇˎ ˉʶˊʽʷ˔ʶʽ ʰ˄ʰ˒ˇˊʱ ˋʶ ʰˎˍˈ ˍˇ issue





git checkout <commit>

Åɳˉʰ˄ʰ˒ʷˊʶʽ ˍˇ working copy ˃ ʰˌ ˋˍʹ˄ 
ˁʰˍʱˋˍʰˋʹ ˉˇˎ ʺˍʰ˄ ˍˇ commit ̄ ˇˎ 
ʶˉʽ˂ʷ˅ʰ˃ʶ

Åɮ˂˂ʱʸʶʽ ˍˇ HEAD ̠ ˋˍʶ ˄ʰ ʵʶʾ˔˄ʶʽ ˋʶ ʰˎˍˈ ˍˇ 
commit

ïʆˇ HEAD ̄ ˂ʷˇ˄ ʵʶ˄ ʵʶʾ˔˄ʶʽ ˋʶ ˁʱˉˇʽˇ branch h ˂˂ʱ 
ˋʶ ˁʱˉˇʽˇ commitʰˉʶˎʻʶʾʰˌ

ïʁˉˈˍʶ ʶʾ˃ʰˋˍʶ ˋʶ state detached HEAD



git checkout <commit>

Åɲʶ˄ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˁʱ˄ˇˎ˃ʶcommits ̀ ʶ ʰˎˍʺ 
ˍʹ ˁʰˍʱˋˍʰˋʹ

Åʃˊʷˉʶʽ ˄ʰ ˁʱ˄ˇˎ˃ʶ ˉʱ˂ʽ checkout ̀ ʶ ˁʱˉˇʽˇ 
branch

Åʋˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˁˎˊʾ˖ˌ ʴʽʰ ˄ʰ ʵˇˏ˃ʶ ˉ˗ˌ 
ʺˍʰ˄ ˇ ˁ˗ʵʽˁʰˌ ˁʱˉˇʽʰ ˋˍʽʴ˃ʺ



git checkout <commit> <file>

Åɮ˂˂ʱʸʶʽ ˍʰ ˉʶˊʽʶ˔ˈ˃ʶ˄ʰ ˍˇˎ ʰˊ˔ʶʾˇˎ file

Åʆʰ ˒ʷˊ˄ʶʽ ˋˍʹ˄ ˁʰˍʱˋˍʰˋʹ ˉˇˎ ʺˍʰ˄ ˋˍˇ 
commit

Åɲʶ˄ ʵʹ˃ʽˇˎˊʴʶʾ ˁʱˉˇʽˇ ˁʰʽ˄ˇˏˊʴʽˇ commit

Åɲʶ˄ ˁʱ˄ʶʽ stage



ɲʽʱ˂˂ʶʽ˃ʰ



ɰˊʾˋˁˇ˄ˍʰˌ ʷ˄ʰ bug

Åɳ˄ˍˇˉʾʸˇˎ˃ʶ ʷ˄ʰ bug ̀ ˍˇ˄ ˁ˗ʵʽˁʰ ˃ʰˌ

Åɲʶ˄ ʶʾ˃ʰˋˍʶ ˋʾʴˇˎˊˇʽ ˋʶ ˉˇʽˇ commit 
ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ

Åɼʱ˄ˇˎ˃ʶ checkout ̀ ʶ ˉˊˇʹʴˇˏ˃ʶ˄ʰ commits ɹ ʽʰ 
˄ʰ ʵˇˏ˃ʶ ˉˈˍʶ ʶ˃˒ʰ˄ʾˋˍʹˁʶ ʰˎˍˈ ˍˇ bug
ïʃʱ˃ʶ ˋʶ ʷ˄ʰ ˉˇ˂ˏ ˉʰ˂ʽˈ commit ̀ ˍˇ ˇˉˇʾˇ ˅ʷˊˇˎ˃ʶ 
ˈˍʽ ʵʶ˄ ˎˉʺˊ˔ʶ ˍˇ bug

ïɱ˄˖ˊʾʸˇˎ˃ʶ ˈˍʽ ˍˇ bug ʁ ʾ˄ʰʽ ˋˍˇ HEAD h ˎˍʺ ˍʹ ˋˍʽʴ˃ʺ

ïɲˇˁʽ˃ʱʸˇˎ˃ʶ ˈ˂ʰ ˍʰ commits h ˄ʱ˃ʶˋʰ ˋˍˇ HEAD ˁ ʰʽ 
ˋˍˇ commit h ˎˍˈ ˉˇˎ ʴ˄˖ˊʾʸˇˎ˃ʶ ˈˍʽ ʵˇˎ˂ʶˏʶʽ



git bisect

Åɴ˄ʰˌ ˉʽˇ ʰˉˇʵˇˍʽˁˈˌ ˍˊˈˉˇˌ

Åɮ˒ʺ˄ˇˎ˃ʶ ˍˇ git ˄ʰ ˍˇ ˁʱ˄ʶʽ ʴʽʰ ʶ˃ʱˌ

1. git bisect start

2. git bisect bad

Å ɶ ˍ˖ˊʽ˄ʺ ʷˁʵˇˋʹ (HEAD) ʁ ʾ˄ʰʽ buggy

3. git bisect good <commit>

Å ʆˇ commit ̄ ˇˎ ʴ˄˖ˊʾʸˇˎ˃ʶ ˈˍʽ ʵʶ˄ ʶʾ˄ʰʽ buggy



git bisect

Åʆˇ gitʻʰ ˃ʰˌ ˁʱ˄ʶʽ ˃ʽʰ ˋʶʽˊʱ ʰˉˈ ʶˊ˖ˍʺˋʶʽˌ
ïɸʰ ˁʱ˄ʶʽ checkout ˁ ʱˉˇʽˇ commit ̱ ʹˌ ʶˉʽ˂ˇʴʺˌ ˍˇˎ
ïɸʰ ˃ʰˌ ˊ˖ˍʺˋʶʽ ʰ˄ ˎˉʱˊ˔ʶʽ ˍˇ bug ̀ ʶ ʰˎˍˈ ˍˇ commit
ïɮˉʰ˄ˍʱ˃ʶ ˃ʶ
Ågit bisect good
Ågit bisect bad

Åɰˊʾˋˁʶʽ ˍʶ˂ʽˁʱ ˍˇ commit ̄ ˇˎ ʵʹ˃ʽˇˏˊʴʹˋʶ ˍˇ bug
Åɾˉˇˊˇˏ˃ʶ ˄ʰ ʰˁˎˊ˗ˋˇˎ˃ʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ 
ˇˉˇʽʰʵʺˉˇˍʶ ˋˍʽʴ˃ʺ ˁʰʽ ˄ʰ ʶˉʽˋˍˊʷ˕ˇˎ˃ʶ ˋˍˇ ˉʰ˂ʽˈ 
HEAD
ïgit bisect reset
ïʃˊʷˉʶʽ ˄ʰ ˍˇ ˍˊʷ˅ˇˎ˃ʶˋˍˇ ˍʷ˂ˇˌ ˍˇˎ bisect



git bisect demo



git blame <file>

Åɾʰˌ ʵʶʾ˔˄ʶʽ ˉˇʽˇˌ ʺˍʰ˄ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ ˍʹ˄ 
ˍʶ˂ʶˎˍʰʾʰ ˁʰˍʱˋˍʰˋʹ ˍʹˌ ˁʱʻʶ ʴˊʰ˃˃ʺˌ ˍˇˎ 
ʰˊ˔ʶʾˇˎ

Åɾʰˌ ʶˉʽˍˊʷˉʶʽ ˄ʰ ʲˊˇˏ˃ʶ ˉˇʽˇˌ ʵʹ˃ʽˇˏˊʴʹˋʶ 
ʷ˄ʰ bug





GitHub Blame

Åɾʰˌ ʵʶʾ˔˄ʶʽ ˍʰ ʾʵʽʰ ˉˊʱʴ˃ʰˍʰ ˃ʶ ˍˇ git blame 
ʰˉ˂ʱ ˃ʶ ˉʽˇ ʶˎʰ˄ʱʴ˄˖ˋˍˇ ˍˊˈˉˇ ˁʰʽ ˃ʶ links 
ˋˍʰ ʵʽʱ˒ˇˊʰ commits






