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‘Concepts

OSource Control Management
Otrack changes to files
Orepository / database of changes
Ooworking directory / current state

OCentralized SCM

Oserver: single database
Oclient: working directory & state

ODecentralized SCM

Oanyone can be a server

Orepository coupled with working directory
Ocomplete history

Odisconnected operation




' SCM components

URepository contents
Oobjects / blobs / diffs / deltas / patches

a.C
vl




' SCM components

URepository contents
Oobjects / blobs / diffs / deltas / patches
Ocommits / changesets / revisions




' SCM components

URepository contents
Oobjects / blobs / diffs / deltas / patches
Ocommits / changesets / revisions
Oancestry / history

time




' SCM components

URepository contents
Oobjects / blobs / diffs / deltas / patches
Ocommits / changesets / revisions
Oancestry / history
Otags / labels

o v1.5.0

N

@

O

L

vl.4.4




' SCM components

URepository contents
Oobjects / blobs / diffs / deltas / patches
Ocommits / changesets / revisions
Oancestry / history
Otags / labels
Obranches / heads
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OWorking directory
Ofiles
Olist of files to add/delete




' SCM operations

OModify

Ocheckout
OCadd, delete, and rename
ocommit

OInformation

Ostatus
odiff
Olog

OTagging

OBranching




lCentraIized SCM

HCheckout
Ocreate working directory

Oget state from server
Opopulate working directory
OCommit

Opackage up all changes
Osend changes to server

L Diff
Oget objects or diffs from server
Odisplay

ULog
Oget history from server
Odisplay




lCentraIized SCM

checkout

update

(Lorier ) diff
log

commit
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| Decentralized SCM

OCheckout

Oget repository state
Oupdate working directory

OCommit

Opackage changes
Oupdate repository

L Diff
Odisplay repository diffs
ULog

Odisplay repository history

OClone

Ocreate repository

Ocreate working directory
Oget history from server
Opopulate working directory

OPull / Fetch

Oget changes from server
Oupdate repository

OPush

Osend changes to server
Oupdate repository




| Decentralized SCM




Decentralized SCM operations

ﬂjpstream

public repository




Decentralized SCM operations

ﬁjpstream

B

make a local clone




Decentralized SCM operations

ﬁjpstream

create topic branches




Decentralized SCM operations

ﬁjpstream

push changes between any repositories




Decentralized SCM operations

ﬁjpstream

web server

publish changes to public server




Decentralized SCM operations

ﬂjpstream

web server

\

share changes with trusted peers




Is Decentralized good?

YES




Is Decentralized good?

O non-intrusive micro-commits

Hdetached operation
Uno single point of failure

Obackups are trivial




| Birth of GIT

12002

OLinus uses BitKeeper for tracking Linux
OBK gets better
OLinux development scales better

OApril 6, 2005
OBitMover drops free license
OLinus writes his own SCM, GIT
OApril 18, 2005
OGIT can merge

OJune 16, 2005

OGIT is officially used to track Linux




'GIT gets better

And then realize that nothing is perfect.
Git is just *closer* to perfect than any
other SCM out there.

-Linus




‘Using GIT

LBasics
OCreating a repository
OCreating commits
OLooking at the history

OTagging & Branching
OCreating
OMerging
ORebase

OPatches

OGenerating
OAccepting

ODecentralized
OCloning
OFetch / Pull
OPush
ODaemon
ORemotes

COTools

OWorking with other SCMs
OHousekeeping
OVisualization

OTricks




Basics : Commands

Hformat
$ git <options> <command> <cnd- opti ons>

Olist of commands
$ git help

Husage info
$ git init -h
usage: git-init [--tenplate=...] [--shared]

Hdetailed help
$ git help init
$ git init --help

$ man git-init




lBasics - GIT15.0

Heasier merging
Ouse gi t - ner ge command

Obetter remote management

Oremote vs local branch separation
Ocommon usage patterns are automated
Onew gi t-renote command

Ulots of minor changes
Oheavy use of . gi t/ confi g for configuration
Oimprovements to gi t - add and gi t - r m commands

Obetter documentation
O...




‘Basics : Configuration

Uglobal configuration is in ~/.gitconfig

$ git config --global --1ist
user. nane=Bart Troj anowski
user. emai | =bart @ uki e. net
col or. branch=aut o
color.diff=auto
col or. pager =true
col or. status=auto

Orepository configuration is in repo/.git/config
$ git config --1list
section. vari abl e=val ue

Ochanging settings
$ git config --global user.nane "Bart Trojanowski"
$ git config --global user.email bart@ ukie. net




‘Basics : Creating a repository

$ nkdir ny-project

$ cd ny-project

$git init

Initialized enpty Gt repository in .git

Olnitial .git directory
$ du -sh .git
60K .git




‘Basics : Creating commits

Dadding files
$ echo this is a test > test. 1
$ echo this is also a test > test.?2
$ git add test.1 test.?2
$ git commt -a -m"adding sone files"
Created initial commt 4bba26ed61c918687d9b34e9f chef 12a6d5bf 0l1la
2 files changed, 2 insertions(+), O deletions(-)

create node 100644 test.1
create node 100644 test. 2

Uadd everything, recursive
$ git add .

Hcommit just one file, interactive
$ git commt file.1




‘Basics : Creating commits

Hremoving files

$ git rmtest.?2
$ git conmt -a -m'renoving a file"
Created commt b4eObebe216f d53b540134a659254e192chceb7c¢

1 files changed, O insertions(+), 1 deletions(-)
del ete node 100644 test.?2




‘Basics : Altering commits

Haltering last commit
Omake some changes...
$ edit file
$ git conmmt -a

Orealize you made a mistake
Ofix the code...
$ edit file

Orecreate the commit...
$ git conmt --anmend

Oavoid if commit was already pushed
Ocan modify commit message




| Basics : Current state

HOShow uncommitted file changes
$ echo nore text >> test.1
$ git status
# On branch master
# Changed but not updat ed:
it nodi f i ed: test. 1

Oshow the differences
$git diff
--- altest. 1
+++ b/test. 1
@d-1 +1,2 @O
this is a test
+nor e t ext




‘Basics : Cleanup

Hrevert changes to a file
$ git checkout file

Uforget newly added files
$ git reset

Udrop all changes
$ git reset --hard

Hundo last commit, keeping changes
$ git reset --soft HEAD"




Basics : More cleanup

Odelete all untracked files (dangerous)
$ git clean -d -x

Udelete last three commits (dangerous)
$ git reset --hard HEAD-3




‘Basics : That never happened

Onew commit undoing changes of another commit
$ git revert HEAD-10

Othis is short form for...
$ gt diff HEAD~10.. HEAD-9 | patch -R -pl
$ git commt -a -nfreverted commt”




‘Basics : Looking at the history

Hreview commit messages
$ git |log
Owith ranges
$ git log -10
$ git log --since="2 weeks ago"
$ git log tag..
$ git log tagl..tag2
$ git log branchl branch2 ~commobn
Olimit to commits that alter a path
$git log -- file
Ovarying levels of information
$ git log --no-nerges
$ git log --pretty=oneline
$ git log --pretty=emil
$ git log --stat --sumary




‘Basics : Looking at the history (2)

Oreview changes in commits

$ git what changed
Olike git-log, but also lists files that changed

Hlimit as with log
$ git whatchanged --since="NMay 10"
$ git whatchanged tagl..tag2 -- file




‘Basics : Looking at the history (3)

Usee what changes one commit made (diff)
$ git show <commit >
Olike git-log, but also lists diff’s

Olook at diffs for all/some commits
$ git log -p
$git log -p tag..tagl




‘Basics : Looking at the history (4)

Uwho made changes to a file?
$ git blame fil enane

Hlist commits which made a particular change
$ git log --pretty=oneline -grep 'sprintf’
Oshows all commits that add/remove a pattern
$ gt log --pretty=oneline -S sprintf’ -- onefile
Ocan be limited to a file




‘Basics : Looking at the history (5)

Usearching for a change
$ git log \
--since="June 5, 2005" \
--grep="find this" \
- -aut hor ="bob@lonai n. cont' \
--pretty=oneline \
some- branch -- crypto/*.c

Owho did what?

$git log[...] | git shortlog
Olists commits made by each author

COwhat can | search for?
$ man git-rev-1list




[Commit IDs

Ureference by

OSHA1 sum
git show b4eObebe216f d53b540134a659254e192cbce57c
Oshort SHA1 sum
git show b4eObebe
Oa tag or branch name
git show sonet hi ng
Ocurrent commit
git show HEAD
Orelative to a commit

git show HEAD®
git show HEADMAAAANNNN
git show HEAD~10

Oranges and exclusions

git | og HEAD~10. . HEAD
git log --max-count=100 --ski p=100
git log tag branch --not ~sonethi ng




Tagging

Usymbolic name for a commit
Oshorter then SHA1L

Htag a commit

$ git tag some-nane

$ git tag -f sone-nane

$ git tag anot her-nanme b4eObebe. ..
Olist existing tags

$git tag -|

sone- name

anot her - nane
COremove a tag

$ git tag -d sone-nane




Branching

Halways on a branch
Obranch is a pointer to a commit

Htwo types of branches
Olocal branches
mast er
what ever - you- want
Oremote branches
ori gi n/ mast er
sone- host/their-branch




‘Branching : creating

Ucreating a branch
$ git branch this

$ git branch anot her b4eObebe. ..

$ git branch four-back HEAD-4

Oshow local
$ git branch
anot her
* master

Ushow remote
$ git branch -r
ori gi n/ mast er

ori gi n/foo




Branching : switching

Oswitch to an existing branch

$ git checkout some-branch
Oblow away uncommitted changes:

$ git checkout -f sonme-branch

Oswitch to a new branch

$ git branch new branch a-comm t

$ git checkout new branch

..0r ...

$ git checkout -b newbranch a-comm t




‘Branching : merging

Merges suck.
Unless you're smart, and use git.

-Linus




‘Branching : merging

Umerge another branch
$ git nerge some-branch

Hexpecting bugs?
$ git nerge --no-commt sone-branch
$ fix
$ git commit -a

Hresolving conflicts

$ git nmerge somne-branch
$ git status

$ fix

$ git add resolved-file
$ git conmt -a




Branching : cherries

Ohave some work on a branch

A---B---C <- sone-wor k
/
D--E---F--G <- naster

Owant to bring one commits to master
$ git cherry-pick C
B

A---B--- C <- sone-work

D--E---F---G--C <- nmmaster

Ocherry-pick lets you edit the commit
$ git cherry-pick --edit <comm t>
$ git cherry-pick --no-commit <conmmt>




Branching : rebase

Ohave some work on a branch

A---B---C <- sone-wor k
/
D--E--F---G <- master

Hcould merge
$ git checkout -b new work naster
$ git nmerge some-work

A---B---C <- some-worKk
/ \
D---E H <- new wor k
\ /
F------- G <- master
Cor rebase

$ git checkout sone-work

$ git rebase naster
A---B---C <- sonme-work

D--E--F---G <- nmster




Branching : changing history with rebase

COmade some commits
A--B--C-D-E(master)

Orealized you made a mistake in commit 'B’

Hgo back

$ git checkout HEAD-3
$ git commt --anend
. B' ( HEAD)
/
A--B--C-D-E(naster)

Obring back the other commits

$ git rebase HEAD nmst er
A--B --C-D--E(naster)




| Patches

Ostandard diff
$diff -uab
--- a 2007-03-04 22:40:11. 473402253 - 0500
+++ b 2007-03-04 22:40: 25. 365464311 - 0500

@-1 +1 @@
-ol d text
+new t ext

Ogit diff
$ git diff HEAD~1

diff --git a/file b/file
| ndex acc4dbcb. . eee4l7f 100644
--- alfile
+++ b/ file
a»-1 +1 @
-ol d text
+new t ext




Patches : Generating

Hjust diffs
$git diff -1 > | ast. patch
$ gt diff tag~1l..tag > before-tag. patch
$ git diff ~good > since-good. patch

Ogit patches

Ofile per commit

$ git format-patch -2
00001-this-is-nmy-first-patch.txt
00002-t hi s-is-ny-nost-recent - pat ch. t xt

Oan mbox file

$ git format-patch a..b --stdout -k > patches

Osend email

$ git send-email --to bart @ uki e. net patches




Patches : Accepting

Happly patch
$ git apply changes-from bob. patch
$ git add newfiles...
$git rmold-files...
$ git commit -a \
-m'fi xes soent hi ng" \
- -aut hor =" Bob <bob@mai |l . conp"

Happly and commit a git patch
$ git am-3 -s -k 00001-first-patch.txt
$ git am-3 -s -k patches. nbox




Decentralized : Cloning

Ucloning local repository

$ git clone /var/git/our-repo.git nmy-work
$ git clone ~bob/export.git working-wth-bob
$ git clone -I -s ny-work ny-work-2

Ocloning remote repository

$ git clone ssh-server: ~bart/sonet hi ng ny-work
$ git clone http://web-server/git-repo ny-work
$ git clone git://git-server/git-repo ny-work

COwith reference

$ git clone --reference existing-full-clone \
git://git-server/git-repo quick-test




[Decentralized : Fetch / Pull

Lget updates from server

$ git fetch origin

$ git nerge origin/ mster
.. 0r ...

$ git pull origin

O’origin’ is the default remote
$ git pull

ONOTE: the merge only happens to tracking branches




Decentralized : Tracking branches

Owhen it matters

$ git checkout some-branch
$ git pull renote

if 'some-branch’ tracks a remote branch, then
git-pull implicitly calls git-merge

Ocreating tracking branches

$ git checkout --track new branch renote/branch
.. or ...
$ git branch --track new branch renote/branch




Decentralized : Tracking branches (2)

Hadding them manually

$ git config branch. nywork.renote nyrenote

$ git config branch. mywork. nerge refs/heads/ naster

when current branch is ‘'mywork’, a git-pull from 'myremote’ will
merge the remote 'master’ branch into 'mywork’

$ git checkout nmyworKk
$ git pull nyrenote

Osetting the default

$ git config --global branch. autosetupnerge true

any new branch off a remote will automatically track it
default is off




| Decentralized : Push

Upublish updates to 'origin’
$ git push

Upush to some other destination
$ git push sone-renote

Upush to an untracked location
$ git push sone-renote | ocal - branch: renote-branch




Decentralized : Daemon

L git supports
O/local
Ossh://
orsync://
Ohttp://

Oqit://

Orun git:// server on 9418
$ git daenmon /src/software. git

Hfrom inetd
Osee: man git-daenon




[Decentralized : Remotes

CIist remotes

$ git renpte
origin

LInew remotes
$ git renote add bob git://server/bob.git/

Hupdate tracked branches

$ git renote update
$ git branch -r
bob/ one

bob/ t wo




Tools : Finding regressions

Hfound a regression
OHEAD is bad
Oknown last good point
Owant to find first bad commit

Ubinary search

$ git bisect start

$ git bisect bad

$ git bisect good ny-last-rel ease
Ofinds commit to test next

Otest and tell it 'good’ or 'bad’

Orepeat




‘Tools : Working with other SCMs

Lcan interoperate with

OSVN

OCVS

Oarch

Odarcs

Oop4

Ohg

Obk

... others

Ctailor

OSwiss Army knife
Oanything <---> anything




‘Tools : Working with SVN

$ git-svn clone svn+ssh://host/project/trunk project.git
$ cd project.git

wor k work work ...
$ git commt

$ Qif-svn fetch
$ git-svn rebase
$ git-svn dcomm t




‘Tools : Housekeeping

Urepository cleanup
$ git prune -d
$ git fsck

... Or ...
$ git gc

Olost commits
$ git lost-found




Tools : Visualization

Ocommit tools
$ git gui
$ gct

Umergeing
$ git nerget ool

Crevision tools
$ gitk

$ qoit
$ gitview




[Tools : Build farms

Lcreate a snapshot of a revision
$ git archive --format=tar \
--renote=qgit://server/repo.git \
--prefix=build-dir \
tag-to-build | tar xf -
$ cd build-dir
$ nmake rel ease




‘Tools : gitweb

Huse bare repositories
$ ssh www
$ nkdir /hone/git/project.git
$ cd /hone/git/project.git
$ git --bare init

Osetup an additional remote to push to

cd ny-work.git

git renote add ww server:/ww git/project.git

git config renote. ww. push master:refs/heads/ naster
git config branch. master.renote ww

git config branch. master. nerge refs/heads/ master
git push server

B hHhH PR H

Hyou cannot clone from gitweb URLs
$ edit project.git/description
add the git:// wurl to it




Tools : misc

Lcogito
Obash and zsh completion

Oquilt like functionality

OSTGIT
Oquilt




References

HGetting started
Ohttp://git.or.cz/

HODownload
Ohttp://www.kernel.org/pub/software/scm/qit/

OGIT release notes
01.5.0 - http://lwn.net/Articles/222086/

01.5.1 - http://lwn.net/Articles/229669/
01.5.2 - http://lwn.net/Articles/235109/
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