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git is



directory content
management system

git is



tree history 
storage system

git is



stupid content tracker

git is



a toolkit

git is







the “plumbing”







the “porcelain”
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git



git directory



git directory

.git



git directory

.git

GIT_DIR



Git Directory
config file

hooks

index

object database

references



object database



object database
content



object database

new_content = type + ’ ‘ + content.size + \0 
+ content

content
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object database

new_content = type + ’ ‘ + content.size + \0 
+ content

4 types of git objects
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object database

blob



Rakele

README

simplegit.rb

./

lib/
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Working Directory Git Directory

object database
blob
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SimpleGit Ruby Library
======================

This library calls git commands and 
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blob [content size]\0
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Working Directory Git Directory
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Rakele

README

simplegit.rb

./

lib/
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Working Directory Git Directory
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tree [content size]\0
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zlib::deflate
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commit



commit

tree

blob

tree

tree blob

blob

branch

HEAD

object database
commit
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author Scott Chacon 
    <schacon@gmail.com> 1205624433
committer Scott Chacon 
    <schacon@gmail.com> 1205624433

my second commit, which is better than 
the first

commit [content size]\0

commit : e1b3ec

zlib::deflate



object database{
Zlib::Inflate

tree e1b3ec
parent a11bef
author Scott Chacon 
    <schacon@gmail.com> 1205624433
committer Scott Chacon 
    <schacon@gmail.com> 1205624433

my second commit, which is better than 
the first

commit [content size]\0

commit : e1b3ec

zlib::deflate



object database{
Zlib::Inflate

tree e1b3ec
parent a11bef
author Scott Chacon 
    <schacon@gmail.com> 1205624433
committer Scott Chacon 
    <schacon@gmail.com> 1205624433

my second commit, which is better than 
the first

commit [content size]\0

commit : e1b3ec

zlib::deflate



object database{
Zlib::Inflate

tree e1b3ec
parent a11bef
author Scott Chacon 
    <schacon@gmail.com> 1205624433
committer Scott Chacon 
    <schacon@gmail.com> 1205624433

my second commit, which is better than 
the first

commit [content size]\0

commit : e1b3ec

zlib::deflate



object database{
Zlib::Inflate

tree e1b3ec
parent a11bef
author Scott Chacon 
    <schacon@gmail.com> 1205624433
committer Scott Chacon 
    <schacon@gmail.com> 1205624433

my second commit, which is better than 
the first

commit [content size]\0

commit : e1b3ec

zlib::deflate



blob

branch

HEAD

commit

remote

tree

tag

object database



object database

commit tag

blob tree



object database

tag



blob

branch

HEAD

commit

remote

tree

tag

object database
tag



object database{
Zlib::Inflate

object 0576fa
type commit
tag v0.1
tagger Scott Chacon 
         <schacon@gmail.com> 1205624655 

this is my v0.1 tag

tag [content size]\0

tag : 0c819c

zlib::deflate



object database{
Zlib::Inflate

object 0576fa
type commit
tag v0.1
tagger Scott Chacon 
         <schacon@gmail.com> 1205624655 

this is my v0.1 tag

tag [content size]\0

tag : 0c819c

zlib::deflate



object database{
Zlib::Inflate

object 0576fa
type commit
tag v0.1
tagger Scott Chacon 
         <schacon@gmail.com> 1205624655 

this is my v0.1 tag

tag [content size]\0

tag : 0c819c

zlib::deflate



object database{
Zlib::Inflate

object 0576fa
type commit
tag v0.1
tagger Scott Chacon 
         <schacon@gmail.com> 1205624655 

this is my v0.1 tag

tag [content size]\0

tag : 0c819c

zlib::deflate



object database{
Zlib::Inflate

object 0576fa
type commit
tag v0.1
tagger Scott Chacon 
         <schacon@gmail.com> 1205624655 

this is my v0.1 tag

tag [content size]\0

tag : 0c819c

zlib::deflate



object database

commit tag

blob tree



object database

commit tag

blob tree

immutable



object database

commit tag

blob tree

immutable

can’t be muted



Git Directory
config file

hooks

index

object database

references



references



blob

branch

HEAD

commit

remote

tree

tag

references
lightweight, movable
pointers to a commit
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the commit history
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branching and merging
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HEAD



remotes
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origin/master
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origin/master
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origin/master
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git fetch origin
CL1

origin/master

C0 CL2

master

CR3CR1 CR4

origin/idea

CR2



CL1

origin/master

C0 CL2

master

CR3CR1 CR4

origin/idea

CR2

git fetch origin



CL1

origin/master

C0 CL2
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CR3CR1 CR4

origin/idea

CR2

git checkout -b 
tryidea

CL1

origin/master

C0 CL2

master

CR3CR1 CR4

origin/idea

CR2

tryidea

CL3



CL1

origin/master

C0 CL2

master

CR3CR1 CR4

origin/idea

CR2

tryidea

CL3

git merge origin/master origin/idea
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origin/master

C0 CL2

master

CR3CR1 CR4

origin/idea

CR2

tryidea

CL3



CL1

origin/master

C0 CL2

master

CR3CR1 CR4

origin/idea
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remote workflow



public repo

local repo

local repo

public repo

internet

A B C



public repo

local repo

local repo

public repo

git push
(ssh)

internet

A B C

A B C



public repo

local repo

local repo

public repo

git push
(ssh)

git fetch
(git)

internet

A B C

A B C

A B C



public repo

local repo

local repo

public repo

git push
(ssh)

git fetch
(git)

internet

A B C

A B C

A B C

D E F git commit



public repo

local repo
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public repo

git push
(ssh)

git fetch
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git push
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A B C

A B C
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A B C

D E F
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A B C
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local repo

local repo
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git fetch
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git push
(ssh)

git fetch
(git)

git push
(ssh)

internet
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A B C

A B C

D E F

A B C

D E F

D E FD E F



multiple remotes



developer
nick

developer
jessica

my repo
5ec

e4a
4a7ce0 master



developer
nick

developer
jessica

my repo
5ec

e4a
4a7ce0 master

commit



developer
nick

developer
jessica

my repo
5ec

e4a
4a7ce0 master

tree



developer
nick

developer
jessica

my repo
5ec

e4a
4a7ce0 master

blobs



schacon/
project

developer
nick

developer
jessica

"public"

my repo
5ec

e4a
4a7ce0 master

git push public

public/master

5ec
e4a

4a7ce0



schacon/
project

developer
jessica

"public"

my repo
5ec

e4a
4a7ce0 master

git clone (url)

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
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project

developer
jessica

"public"

my repo
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e4a
4a7ce0 master

git commit

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
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nick
c12ec524f
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project

"public"

my repo
5ec

e4a
4a7ce0 master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f git clone (url)

5ec
e4a

4a7ce0
developer

jessica
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project

"public"

my repo
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4a7ce0 master

public/master

5ec
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4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09git commit
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my repo
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public/master
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4a7ce0
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nick
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5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

git remote add jess git://github.com/jessica/project.git



schacon/
project

"public"

my repo
5ec

e4a
4a7ce0 master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

git remote add jess git://github.com/jessica/project.git

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

git remote add jess git://github.com/jessica/project.git

“jess”



schacon/
project

"public"

my repo
5ec

e4a
4a7ce0 master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

git remote add jess git://github.com/jessica/project.git

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

schacon/
project

"public"

my repo
5ec

e4a
4a7ce0 master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

git fetch nick

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

c12ec524f nick/master

git fetch nick



schacon/
project

"public"

my repo
5ec

e4a
4a7ce0 master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

git fetch nick

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

c12ec524f nick/master



schacon/
project

"public"

my repo
5ec

e4a
4a7ce0 master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

git remote add jess git://github.com/jessica/project.git

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

git fetch jess

schacon/
project

"public"

my repo
5ec

e4a
4a7ce0 master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

git fetch jess

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

ec524f nick/master

2fbdf74ea
a09

jess/master
c12

schacon/
project

"public"

my repo
5ec

e4a
4a7ce0 master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

git fetch nick

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

c12ec524f nick/master



schacon/
project

"public"

my repo
5ec

e4a
4a7ce0 master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

git fetch jess

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

ec524f nick/master

2fbdf74ea
a09

jess/master
c12



schacon/
project

"public"

my repo
5ec

e4a
4a7ce0

master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

ec524f nick/master

2fbdf74ea
a09

jess/master
c12

b3bc63

git merge nick jess



schacon/
project

"public"

my repo
5ec

e4a
4a7ce0

master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

git push public

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

ec524f nick/master

2fbdf74ea
a09

jess/master
c12

b3bc63

e4a
ec524f

2fbdf74ea
a09

c12

b3bc63



schacon/
project

"public"

my repo
5ec

e4a
4a7ce0

master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

ec524f nick/master

2fbdf74ea
a09

jess/master
c12

b3bc63

e4a
ec524f

2fbdf74ea
a09

c12

b3bc63



schacon/
project

"public"

my repo
5ec

e4a
4a7ce0

master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

ec524f nick/master

2fbdf74ea
a09

jess/master
c12

b3bc63

e4a
ec524f

2fbdf74ea
a09

c12

b3bc63



schacon/
project

"public"

my repo
5ec

e4a
4a7ce0

master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

ec524f nick/master

2fbdf74ea
a09

jess/master
c12

b3bc63

e4a
ec524f

2fbdf74ea
a09

c12

b3bc63



schacon/
project

"public"

my repo
5ec

e4a
4a7ce0

master

public/master

5ec
e4a

4a7ce0

5ec
e4a

4a7ce0
developer

nick
c12ec524f

5ec
e4a

4a7ce0
developer

jessica
2fbdf74ea

a09

5ec
e4a

4a7ce0
nickh/
project

c12ec524f

5ec
e4a

4a7ce0
jessica/
project

2fbdf74ea
a09"nick" "jess"

ec524f nick/master

2fbdf74ea
a09

jess/master
c12

b3bc63

e4a
ec524f

2fbdf74ea
a09

c12

b3bc63
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the treeish



the treeish

alternate ways to refer to 
objects or ranges of objects



Treeish

• full sha-1 

• partial sha-1 

• branch or tag name

• date spec 

• ordinal spec

• carrot parent

• tilde spec 

• tree pointer

• blob spec

• ranges



Full SHA1

6e453f523fa1da50ecb04431101112b3611c6a4d



Partial SHA1
6e453f523fa1da50ecb04431101112b3611c6a4d

6e453f523fa1da50

6e453



Branch, Remote
 or Tag Name

v1.0

master

origin/testing



Date Spec

master@{yesterday}
 

master@{1 month ago} 



Ordinal Spec

master@{5}

5th prior value of ‘master’



Carrot Parent

master^2

2nd parent of ‘master’



Tilde Spec

master~2

2nd generation grandparent of ‘master’



Tree Pointer

master^{tree}

tree that ‘master’ points to



Blob Spec

master:/path/to/file

blob of that file in ‘master’ commit



Ranges

ce0e4..e4272

everything between two commits



Ranges

ce0e4..

everything since a commit



examples



ce0e4

master

5ec47 2f45e 4eadf 2fbb3 18cae

b3be1 a09c6 df2fa c36ae

jess/master



ce0e4

master

5ec47 2f45e 4eadf 2fbb3 18cae

b3be1 a09c6 df2fa c36ae

jess/master

master^
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master
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152 Total Commands



43 Porcelain Commands



We’ll Cover Half



getting git



git.or.cz



git.or.cz

wget
make

make install



yum install git-core

apt-get install git-core

port install git-core +svn 



setup



git config --global user.name 
“Scott Chacon”

git config --global user.email 
“schacon@gmail.com”

mailto:schacon@gmail.com
mailto:schacon@gmail.com
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getting a repo



git clone
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Git Protocols

ssh://

http[s]://

git://

file:///

rsync://

pull



git clone



git clone



git clone



git clone



initializing a repo

cd myproject

git init

git add .

git commit
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normal workflow



.gitignore







adding and committing













working directory

repository

index

git add

git commit







working directory

repository

index

git add

git commit



git log



















git log --pretty
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git diff



git diff (treeish1) (treeish2)



git diff master^ > change.diff



git diff master^ > change.diff

patch -p1 < change.diff



git diff master^ > change.diff

patch -p1 < change.diff

git apply change.diff
or



git and patches



Single Commit

git format-patch origin/master --stdout > 
story.patch 

git am < story.patch



Multiple Commits

$ git format-patch -o patches origin
$ git send-email --to list@email.com patches

$ git am mbox



Multiple Commits

$ git format-patch -o patches origin
$ git send-email --to list@email.com patches

$ git am mbox

1 patch file per commit
in this directory



example: patching rails



Patching Rails

git clone git://github.com/rails/rails.git

cd rails; (vim/emacs etc)

git format-patch origin/master --stdout > story.patch 

upload story.patch to rails.lighthouseapp.com



Applying a Rails Patch

download story.patch from 
rails.lighthouseapp.com

git am < story.patch
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branch, merge, rebase
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develop

topic



master

develop

topic



master

develop

topic



master

develop

topic



master

develop

topic



master

develop

topic



master

develop

topic



master

develop

topic

“production”



master

develop

topic

“production”

“trunk”



master

develop

topic

“production”

“trunk”convention!
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branching workflow

normal development
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have to do a hotfix

merge idea into development

push to production
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master

merge

rebase
develop
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C1 C2
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master



one more time now!
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git checkout -b idea
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git commit



idea
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master

git checkout master
git commit



develop

C3

C0

story95

C4

C1 C2
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C6

master

git checkout idea
git merge develop
git branch -d idea



develop

C3

C0

story95

C4

C1 C2

C5

C6 C7

master

git checkout master
git merge develop
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sharing git





































git clone git://github.com/schacon/simplegit2.git



distributed workflow



distributed workflow
fetch, pull and push



fetch















pull



pull = fetch + merge



push









git push
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other cap options

set :branch, "master"

set :git_shallow_clone, 1

set :git_enable_submodules, 1
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github.com/schacon/
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Resources
git.or.cz

gitcasts.com

del.icio.us/popular/git

#git / #github on IRC

peepcode - git book and screencast

schacon@gmail.com

me. here.
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