
Git

SDM 2020

Ming-Hsien Tsai

Academia Sinica



Productivity Tools for 
Developers

• Editors


• Debuggers


• Build automation tools


• Integrated development environment


• Modeling tools


• Source code analyzers / testing tools


• Version control tools
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Single Developer

Revert to a previous stable version
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Single Developer

Revert to a previous stable version
Backup

3



Project Backup
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Any support better than file system?
Version Control



Version Control

• The developer needs a system that can


• store files in different versions with log messages,


• compare files between different versions, and


• restore files from specific versions.
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Version Control

• The developer needs a system that can


• store files in different versions with log messages,


• compare files between different versions, and


• restore files from specific versions.

Git
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Repository

Fetch

Push

Checkout

Commit

Local

Repository

Remote

Repository

Me

Working Area
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Create Repository
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Create Repository

Repository7



Create Repository

repository working area (working tree)

Repository7



Create Repository

repository working area (working tree)

Repository7

the default branch is “master”



README.mdREADME.md

File Checkin
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README.md

File Checkin
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Add VS Commit
• git add


• Add files to a staging area


• git commit


• Add files in the staging area to the repository as a new version

Staging Area 
(Git Index)

add commit
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Add VS Commit
• git add


• Add files to a staging area


• git commit


• Add files in the staging area to the repository as a new version

If README.md is modified after “git add README.md”,

will the modified version committed after “git commit”?

Staging Area 
(Git Index)

add commit
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Add VS Commit
• git add


• Add files to a staging area


• git commit


• Add files in the staging area to the repository as a new version

If README.md is modified after “git add README.md”,

will the modified version committed after “git commit”?

NO

Staging Area 
(Git Index)

add commit
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History

this is the ID of the version
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History

this is the ID of the version
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History

this is the ID of the version
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File Difference
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File Restore (Checkout)

README.md’
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File Restore (Checkout)

README.md
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README.md’’ Staging Area 
(Git Index)
README.md’README.md’

File Restore (Reset)

README.mdREADME.md
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README.md’’ Staging Area 
(Git Index)
README.md’README.md’

File Restore (Reset)

README.md

$ git checkout README.md

README.md
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README.md’’ Staging Area 
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README.md’’ Staging Area 
(Git Index)
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README.md’’ Staging Area 
(Git Index)

File Restore (Reset)

README.md

$ git reset README.md
$ git checkout README.md

README.md
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File Status
untracked unmodified modified staged

add

edit

stage

remove

commit
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File Status
untracked unmodified modified staged

add

edit

stage

remove

commit
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Data Model
commit 1 commit 2 commit 3

blob blob blob blob blob blob

tree tree tree

1af6e da9c0f 7ab3b

a35c7 6cb3a 2cb4d

parent parent

15

Data compressed by ZLIB SHA1 hash of data as file name



Data Model
commit 1 commit 2 commit 3

blob blob blob blob blob blob

tree tree tree

1af6e da9c0f 7ab3b

a35c7 6cb3a 2cb4d

parent parent

A commit is a pointer (with additional data)

15

Data compressed by ZLIB SHA1 hash of data as file name



Version Pointers

• Commits


• Branches


• Tags


• HEAD
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Local Version Control

• SCCS (Source Code Control System, 1972)


• RCS (Revision Control System, 1982)

17



Multiple Developers

commit

checkout
checkout

commit

checkout

commit
commit

checkout
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Centralized Version Control

• CVS (Concurrent Versions System, 1990)


• SVN (Subversion, 2000)


• ClearCase


• Visual SourceSafe
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Problems

commit

checkout
checkout

commit
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Problems

commit

checkout
checkout

commit
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Problems
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Problems

20

Lock file ACommit file A
×



Problems
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Lock file ACommit file A
×. . . . . . z z Z Z



Distributed Approach
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Distributed Approach
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Supported protocols: ssh, git, http, and https



Synchronization

commit 1

commit 2

commit 3

commit a

commit b
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Synchronization

commit 1

commit 2

commit 3

commit a

commit b
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Synchronization

commit 1

commit 2

commit 3

commit a

commit b

?
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Fetch and Push

push

fetch

push

fetch
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Fetch and Push

push

fetch

push

fetch

push

fetch
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Fetch and Push

push

fetch

push

fetch

push

fetch

server name branch name
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Merge

fetch

Working Area
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Merge

fetch

Working Area

merge
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Merge

fetch

Working Area

merge
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Merge

fetch

Working Area

merge

git pull = git fetch + git merge
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C3 C5

Merge

master

C0 C1 C2

C3 C5

master

C0 C1 C2

C4

Working Area

Repository
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C3 C5

Merge

master

C0 C1 C2

C3 C5

master

C0 C1 C2

C3

C4

C5

C6

Working Area

Repository
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Rebase

C3 C5 master

C0 C1 C2

C3 C5

master

C0 C1 C2

C4

Working Area

Repository
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Rebase

C3 C5 master

C0 C1 C2

C3 C5

master

C0 C1 C2

C4

Working Area

Repository

C3 C5
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Rebase

C3 C5 master

C0 C1 C2

C3 C5

master

C0 C1 C2

C4

Working Area

Repository

C4’

C3 C5
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Rebase

C3 C5 master

C0 C1 C2

C3 C5

master
C0 C1 C2

Working Area

Repository

C4’C3 C5

Fast Forward
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Merge VS Rebase

Merge

Rebase
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Resolve Conflicts
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Resolve Conflicts
1.Edit files with conflicts
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Resolve Conflicts
1.Edit files with conflicts
2.git add 
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Resolve Conflicts
1.Edit files with conflicts
2.git add 
3.git commit
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Resolve Conflicts
1.Edit files with conflicts
2.git add 
3.git commit
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Summary
working
directory staging area local 

repository
remote 

repository

add

clone
checkout

commit

push

pull

fetch
merge
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Distributed Version Control

• BitKeeper


• Git (2005)


• Mercurial (2005)
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Branching

commit 1

commit 2

commit a

commit 1

commit 2

commit a

master

unfinished

origin/master
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Branching
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Branching
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commit a

commit 1
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Branching

commit 1

commit 2

commit a

commit 1

commit 2

commit a

unfinished
master

BranchA

unfinished
origin/master

31

BranchA

git branch BrahcnA: create a branch named BranchA


git push origin BranchA: push BranchA to server


git checkout BranchA: switch to BranchA



Git Flow
master hotfix release develop featurefeature

http://nvie.com/posts/a-successful-git-branching-model/

1.0

1.1

2.0
32

http://nvie.com/posts/a-successful-git-branching-model/


GitHub Flow

https://guides.github.com/introduction/flow/33

Create a 
branch Add commits Pull 

request
Discuss and 
review code Deploy Merge



Stash
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Stash
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commit 1

commit 2

add feature A
fix a bug, right 

now!

bug fix

feature A’

Stack

unfinished’

bug fix

feature A’



Squash
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glog is an alias of “log --graph --decorate --pretty=oneline --abbrev-commit”



Squash

35
HEAD: the version of the working tree



Squash
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Squash
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.gitignore
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.gitignore
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GUI Clients

GitHub Desktop

SourceTree

SmartGit
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• http://git-scm.com/book


• http://git-scm.com/docs
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