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The aim of this document is to explain the main useful features and commands of the scm called git.
For each command, only a few options will be explained. To learn more about a specific command, you
may use :

git help [<command>]

If you want to get help for a specific command, you may give it after the help keyword. For example, if
you want help for the git init command, you will type : git help init.

Documentation, tutorials, ...are also available on the Git website :

http://git-scm.com/

Contents
1 The Git Cheat Sheet 2
2 Useful git commands for XLIFE4++ 3
2.1 Configuring git . . . . . . . . L 3
2.1.1 With commands . . . . . . .. L 3
2.1.2 Withfileedition . . . . . . . . . .. 3
2.1.3 Example with Gmail . . . . . . .. ... 3
2.2 Create arepository . . . . . . . . L 3
2.2.1 Create an empty repository . . . . . . . ..o Lo 3
2.2.2 Clone a distant repository . . . . . . . . . .o 4
2.3 Browse a repository . . .. .. Lo e e 4
2.3.1 Files changed in working directory . . . . . . . .. ... ... L. 4
2.3.2 Changes to tracked files . . . . . . . . . . .. 4
2.3.3 Who changed what inafile? . . . ... .. .. ... ... L L 4
2.4 Manage branches . . . . . . . ... 4
2.4.1 Create another branch . . . . . . . .. .. L Lo 4
2.4.2 Display all branches names . . . . . . . . . ... L oo 5
2.4.3 Switch to another branch . . . . . .. ... oo 5
244 Deleteabranch . . . . . . . . . L 5
2.4.5 Merge a branch in the current one . . . . . . ... .. L oL 5
2.5 Update a repository . . . . . . .. 5
2.5.1 Pull latest changes from distant repository . . . . .. .. ... oL 5
2.5.2  Apply a patch that someone sent you . . .. ... ... ... .. ... ....... 5
2.6 Publish in a repository . . . . . . . . . 6
2.6.1 Commit all changes . . . . . . . . ... 6
2.6.2 Push changes toorigin . . . . . . . .. .. L 6
2.6.3 Manage patches . . . . . . L 6
2.7 Reverting a repository . . . . . .. oL Lo e 6
2.7.1 Fix the last commit . . . . . . . ... 6
2.7.2  Undo changes since the last commit . . . . . . . ... ... ... ... ... 6
2.7.3 Undo commits . . . . . . . . . e 7
3 Git GUIs 7
3.1 The Git GUIL on Unix systems . . . . . . . . . . . .. i 7
3.2 TortoiseGit on Windows . . . . . . . . . L 8
3.3 GitXonMac . . . . . . e 9



1 The Git Cheat Sheet
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2 Useful git commands for XLiFE++

2.1 Configuring git
2.1.1 With commands

When you use git for the first time, you have to configure some information about your name, your email

git config —global user.name ”Your Name”
git config —global user.email "your.email@example.com”

If you have to use patches management by email, you also will have to define some information about
your email address.

git config —global sendemail.smtpserver <smtp.example.com>
git config —global sendemail.smtpserverport 465
git config —global sendemail.smtpencryption tls
git config —global sendemail.smtpuser <your—id>

git config —global sendemail.smtppass <your—passwd>

2.1.2 With file edition

There is another way to define those global parameters, namely define directly the ~/.gitconfig file. The
previous commands edit this file and the result is :

[user ]
name = Your Name
email = your.email\example.com[sendemail]smtpserver = smtp.example.comsmtpuser =
<your-id>smtppass = <your-passwd>smtpserverport = 465smtpencryption =
<your-encryption>

2.1.3 Example with Gmail

Here is the ~/.gitconfig for a gmail address :

[user ]
name = Your Name
email = <your—id >\gmail.com[sendemail]smtpserver = smtp.gmail.comsmtpuser =
<your-id>gmail . com
smtpserverport = 587
smtppass = <your—passwd>
smtpencryption = ssl

2.2 Create a repository
2.2.1 Create an empty repository

To create an empty git repository, you may go to the root directory of your project and use the following
command :

git init [——bare]

This create what is called the GIT_DIR, namely a directory named .git in your root directory. The
GIT_DIR contains your config for the project and in a zipped way, the list of commits and tracked files.
There is a useful option you may use, —bare, in order to create a bare repository, which consist of just
the GIT_DIR. This option is very useful when you want to have a main repository to which every project
member is synchronized and you want to spare memory.



2.2.2 Clone a distant repository

When you clone a distant repository, you create a repository connected to the distant one, getting all
tracked files, the history of commits and everything you need to work in the project. To do so, you will
use the following command :

git clone [-—bare] <repository>

Now, the distant repository is your remote called origin, namely the repository with whom you are
connected.
For XLIFE++, you can go to the sources tab on the forge website.

2.3 Browse a repository
2.3.1 Files changed in working directory

To know the list of modified files, deleted ones or created ones, you can use the following command :
git status
For example, if you added two files toto.txt and tata.txt, the git status output will be :

# On branch master
# Untracked files:

#  (use "git add <file >...” to include in what will be committed)

i

# tata.txt

# toto.txt

nothing added to commit but untracked files present (use ”git add” to track)

If you didn’t have any modification, the git status output should have been :

# On branch master
nothing to commit (working directory clean)

2.3.2 Changes to tracked files
To know the list of changes in tracked files, you can use the following command :
git diff [<idl> <id2>] [<file >]

Without any arguments, the git diff command gives every change in every file since the last commit. If
you specify a file, then only changes of this file will be shown. If you specify 2 commits id, then changes
between the two commits will be shown.

2.3.3 Who changed what in a file ?

To know who changed what in a file, so in order to know who is to blame for the bug you have ;-), you
can use the following command :

git blame <file >

2.4 Manage branches

What makes git very powerful is the management of development branches. A branch is a state of your
project in the source control. With git, you can have very easily different states of your project.

2.4.1 Create another branch

To create a branch based on the HEAD, namely the current state of your project in git, you can use the
following command :

git branch <name>



2.4.2 Display all branches names
To know the name of each local branch in your project, you can use the following command :
git branch [—r1]

With the -r option, you will have branches on the remote origin.

2.4.3 Switch to another branch
To switch to another branch, you may use the following command :
git checkout <branchname>

You may me aware that uncommitted changes do not belong to a branch. So, be aware of what you are
doing when you switch to another branch.

2.4.4 Delete a branch
To delete branch, you may use the following command :
git branch —d <branchname>

All changes made in the branch will be now in the current branch. If you want to delete a branch and
all commits in it, you may use :

git branch —D <branchname>

In both cases, make sure you are in an other branch than the one you want to delete.

2.4.5 Merge a branch in the current one

To merge a branch in the current one, you may use the following command :

git merge <branchname>

2.5 Update a repository
2.5.1 Pull latest changes from distant repository

To get updates from the remote origin, you can use the following command :

git pull

2.5.2 Apply a patch that someone sent you

When you receive a patch, by email, you may place it in a particular mailbox — for example patch.mbox
— and then use the following command to apply it :

git am —3 patch.mbox

The -3 option tells to merge each patch. In case of conflicts, you will have to resolve them manually and
apply the following command to achieve the patch application :

git am —resolved



2.6 Publish in a repository
2.6.1 Commit all changes

To commit all changes you made since the last commit (or since the creation of the repository), you can
use the following command :

git commit —a [-m <msg>|

You can specify the commit message with the -m option, followed by the string, between quotes,
representing the message.

2.6.2 Push changes to origin

We saw that git pull is used to get changes from a distant repository. To set our commits to origin, you
can use the following command :

git push

There is some control mechanism behind the push. Indeed, if there is updates on origin you didn’t pull,
the push will not work and will warn you to pull before pushing, to prevent time conflicts.
If you generate conflicts, the push will not protect the distant repository insofar as you have no access
to it and resolve conflicts. That is why it is often said that pushing commits may be risky.

2.6.3 Manage patches

A safer way to publish changes than pushing is sending a patch. To build a patch from commits, you
may use the following command :

git format—patch origin [—~—numbered—files] [—o <dir >]

The patch will contain every commit done since the last pull. In case there are several commits to patch,
one file per commit will be generated. Their extension will be .patch. The name of the file will be based
on a number and the first line of the commit message. If you use the -numbered-files option, the name
will only based with a number. By default, generated files are in the current working directory. If you
want to have them in a particular directory, you may use the -o option.

Your patch is ready, and now, you want to send it to other developers. For that purpose, you can use
the following command :

git send—email *.patch

It will ask you who to send, who sends the mail, ...and send it.

2.7 Reverting a repository
2.7.1 Fix the last commit

Instead of creating a new commit, you may fix the last one. For this purpose, you will use the —amend
option of the command git commit :

git commit —a ——amend [—m <msg>]

2.7.2 Undo changes since the last commit

You are in a state where all the changes done since the last commit must be undone. To do so, you may
use the following command :

git reset —hard

If you omit the —hard option, all commits will be deleted, but files will not be modified.



2.7.3 Undo commits

Undoing a commit generates a new commit which is the inverse of the commit undone. That is why the
command dedicated to undo commit is git revert :

git revert <commit>

For example, if you want to revert the commit HEAD, you create a new commit undoing it.

3 Git GUIs

3.1 The Git GUI on Unix systems

Git provides the command git gui to visualize changes to index, like added files, deleted files or modified
files since last commit, and other features such as history of commits. git also provides gitk, a Tcl/Tk
gui to show directly history of commits. In fact, when you want the history of commits in git gui, it
launches gitk.

8006 Git Gui (xlifepp) /Users/nicolas/Documents/ Travail f UMA/XLIFE++/xlifepp
Branche courante : master

Modifs. non indexées

Modifs. indexées (pour commit)

Message de commit : (») Nouveau commit () Corriger dernier commit

Recharger modifs.

\ J
| Indexer modifs. |
| Signer |
| Commiter |
\ J

Pousser

Prét.

Figure 1: The git gui user interface



gitk: xlifepp.

encacing UTF-8 for main_tests Nicsias Kielbasiewicz <nicolaski  2012-01-20 15:15:14
i New doc files Matrix.tex and Timer.tex Lunéville Eric <eric.luneville@ens  2012-01-20 14:44:01
ser doc Nicolas Kielbasiewice <nicolas.ki( | 2012-01-20 11:41.04
«ss and Doxyfile* files are tracked Nicolas Kielbasiewicz <nicolas.kit  2012-01-17 11:06:56
inline doc = doc convention Nicolas Kielbasiewicz <nicolas.ki( | 2012-01-16 15:58:58
dev doc about oniine cocumentzzion Nicoias Klelbasiewice <nicolas.kit  2012-01-16 13:53.01
«cmake allows now the target test to run tests. Nicolas Kielbasiewicz <nicolas.kit  2012-01-13 15:27:18
bin i and fles generated by Chiake ignared Nicolas Kielbasiewicz <nicolas.ki( | 2012-01-13 15:26:07
ungrade of finding oxygen in criake Nicoias Klelbasiewice <nicolas.kit  2012-01-13 10:56:43
dSHAL: || | Colonne| 1/ 34 [ )
Recherche | suivant précédent | commit |contient ; [+]1 | [Exact [+ | [Tous les champs | =]
| Rechercher || | ®Patch () Arbre
(®)Diff () Ancienne version () Nouvelle version  Lignes de Commentires
) ~ tests/dtztest_Function.res
futeur: Hicolas K (nicolas.k P CMatrix.res

Auteur du commi £ Nicalas K ‘nicolas.k _Paramess
11 d7atcf71 (Mew doc files | resis/casa/test Paimres
tests/main_tests.epp

encoding UTF-8 far main_tests

mmmmmommme e tects/data/test_Function.res ——-——-
index B4abell..ebd|Bf? 160644
BE -258,8 +250,8 EE safe call migreenvix,x)=

{e,8)

{e,8)
plane wave : function of single paint returning complex sealar
~safe call pu(xi=(-8.BIB46AAFT 1808, ~1), unsafe call pulxi=(-8
~safe call pulvxi=| (-8.B384669311=-668,-1) (-6.BIB46E931 1—bOR
+safe call pwlx)=(-8.B3646AAT1 1e-08,-1), unsafe call pulxi=(-G.
+safe call pulvxi=] (-8.B304669311e-68,-1) {-0.039460931 1=-68, -
sinus  function of single paint returning real sealar
safe call fun(x=1, unsafe call fun{x)=t
safe call funfvxi=l 111 ]

e tests/data/test_Hatrixires —————

index 5756725, .63325be 160644
8 65,7 +55,7 BE with different dins and int (3,2, 1=
1 (1,8)

~with different dins onr real cf(%,2,2.)=
+with different dins ond real c(%,2,2.)=
i 2.0)

 —
Figure 2: The gitk user interface

3.2 TortoiseGit on Windows

TortoiseGit is a contextual Windows application for Git. When you are in a directory under the control
of git, you have access to contextual menus with a right click on your mouse. In the TortoiseGit submenu,
you can configure for example your public key to pull/push with the XL1IFE++ repository on the forge.

Q_, complexUtils.cpp 06,/01/2012 11:28 Fichier CPP 3Ko

[Q_, Environment.cp e T T Fichier CPP 13 Ko
# Function.cpp Oxnirse Fichier CPP 15Ko

B g Modifier Fichier CPP TKo
B Matisccpp 7-Zip * | Fichier cPP 10 Ko
N Quvrir avec * | Fichier CPP 9 Ko

Q_l Parameters.cpp
Qj Point.cpp
Q_, String.cpp

Git Commit -> "rmaster’... Fichier CRP 48 Ko

Git Diff Fichier CPP 7 Ke

Git Diff with previous version Fichier CPP 2Ko

RPN

& testUtils.cpp S , | Fichier cop 4 Ko
% Timer.cpp Fichier CPP 7Ko
Q_. Trace.cpp Restaurer les versions précédentes Fichier CPP 5 Ko
Q_l Vector.cpp Envoyer vers y | Fichier CPP 9 Ko
% | winUtils.cpp Fichier CPP 7 Ko
& Algorithms.hpp Couper Fichier HPP 25Ko
B compladitichpl [(C2EEr Fichier HPP 2Ko
Q_: Envirenment.hp| Créer un raccourci Fichier HPP 5 Ko
Q_, Function.hpp Supprimer Fichier HPP 24 Ko
% logo.hpp [ Fichier HPP 1Ko
Q_| Matri.hpp e Fichier HPP 39 Ko
Q_, Messages.hpp EopiEle: Fichier HPP 10 Ko
Q_, Parameters.hpp 06,/01,/2012 11:28 Fichier HPP 19 Ko

Figure 3: The git gui user interface



vec ¥ Graver

Nouveau dossier

v Catalyst(TM]} Centrol Center

Mo

| .git
L bin
% build
@ doc
@ etc
. include

L lib

@ src
@ tests

&~

&j .gitignore
& CMakelists.bt

& | README

3.3 GitX on Mac

Figure 4: The gitk user interface

Affichage
Trier par
Regrouper par
Actualiser

Personnaliser ce dossier...

Coller

Coller le raccourci
Partager avec

Git Pull...

Git Fetch...

Git Push...

Git Sync...

Git Cormnmit -> "master”...
Git Diff

Git Diff with previous version
Git Switch/Checkout...
Git Merge...

Git Create Branch...

Git Add...

TortoiseGit

Re DB« gPLrPrpraduwnn

Neuveau

Propriétés

Taille

rs

s

re

153

rs

rs

rs

rs

Ts
1Ke
4 Ko
1Ko

GitX is a Mac app doing the same work than git gui and gitk but more easy-to-use

800
(#= Y]

No file selected

[ xlifepp (branch: master)

[

No file selected

Unstaged Changes

Commit Message

‘Staged Changes

("] Amend

Figure 5:

The gitx commit user interface



(2 xlifepp (branch: master)

master g

Subject

o E= enco for main_tests elbasiewicz 2012-01-20 15:15:14
[eignimeste JNew doc files Matrix.tex and Timer.tex éville Eri 2012-01-20 14:44:01
Q bug on package option for user doc Nicolas Kielbasiewicz 2012-01-20 11:41:04

Q (@ css and Doxyfile* files are tracked Nicolas Kielbasiewicz 2012-01-17 11:06:56
O back to previous commit : inline doc = doc convention Nicolas Kielbasiewicz 2012-01-16 15:58:58
dev doc about online documentation Nicolas Kielbasiewicz 2012-01-16 13:53:01
emake allows now the target test to run tests Nicolas Kielbasiewicz 2012-01-13 15
bin dir and files generated by CMake ignored Nicolas Kielbasiewicz 2012-01-13 15:
upgrade of finding oxygen in cmake Nicolas Kielbasiewicz 2012-01-13 10:56:43
adding a README file for install and tests Nicolas Kielbasiewicz 2012-01-13 08:55:06
emake upgraded to generate Doxygen (unix systems) i

rm installPath.h and files in UTF-8 encoding Nicolas Kielbasiewicz 2012-01-13 08
cleaning of Trace class and some oblivions Nicolas Kielbasiewicz 2012-01-12 15:45:21
doc/apidoc and doc/pdf renamed docfapi and doc/tex 2012-01-12 15:42:49

ignore setup.hpp file (generated by cmake) Nicolas Kielbasiewicz 2012-01-12 08:00:32
nore build and lib directories Nicolas Kielbasiewicz 2012-01-11 19:30:26
with CMake (setup.hpp is now Nicolas Kielbasiewicz 2012-01-11 19:30:12

delete utils/main_old.cpp Nicolas Kielbasiewicz 2012-01-11 19:28:54
structure of init function and Trace cleaning Nicolas Kielbasiewicz 2012-01-11 15:26:41
nclude String forgotten in Messages class definition Nicolas Kielbasiewicz 2012-01-10 20:32:12
dev and user doc management Nicolas Kielbasiewicz 2012-01-10 20:31:33
setup.h model Lunéville Eric 2012-01-06 11:46:25
tests files Nicolas Kielbasiewicz 2012-01-06 10:32:15

dev doc and usr doc Nicolas Kielbasiewicz
Release directories ignored Nicolas Kielbasiewicz
LaTeX aux files ignored Nicolas Kielbasiewicz 2012-01-06 10:29:14
apidoc (Doxygen generated html pages for user disturb) Nicolas Kielbasiewicz 2012-01-06 10:25:54
Doxygen utilities 2012-01-06 10:24:32
utils, init, and include source/header files
object files (*.0) ignored Nicolas Kielbasiewicz
Code::Blocks xlife++ project files ignored Nicolas Kielbasiewicz 2012-01-06 10:20:00
old files ignored (old directories and *.old files) Nicolas Kielbasiewicz 2012-01-06 10:18:23
& Rehun i innarad Nirnlas Kis 2017-01-06 101714

SHA: ed218292d64985bd0b56aafc509a512820dd10b7
Author: Nicolas nicolas.ki i -paristech.fr>

Date: Frijan 20 2012 15:15:14 GMT-+0100 (CET)
Subject: encoding UTF-8 for main_tests

Refs: [E5E])

Figure 6: The gitx history user interface
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