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http://www.uni.lu

Latest version available on Github:

Beamer theme Falkor: https://github.com/Falkor/beamerthemeFalkor
Generic Makefiles: https://github.com/Falkor/Makefiles
IATEX Sources of the slides (Markdown):  heeps://github. con/uLhpc/docunents
UL HPC SChOO|Z https://hpc.uni.lu/hpc-school/

UL HPC Tutoria|SZ http://ulhpc-tutorials.readthedocs.org/
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unil Summ ary

0 Introduction : Git around you

UNIVERSITE DU
LUXEMBOURG

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git 385
A




wil i Github

github.com

(Reference) web-based Git repository hosting service

Set up Git

Create Repository

Ll

Work together
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http://github.com

ni B gjt-scm.com --everything-is-local

.
0 glt -—-everything-is-local Q earch entiresie.

Git is a free and open source distributed version control system A
designed to handle everything from small to very large projects %
‘with speed and efficiency.

Git is easy to learn and has a tiny footprint with lightning fast
It M tools like ion, CVS,
Perforce, and ClearCase with features like cheap local branching,
i i and multiple

€ vLearn Git in your browser for free with Try Git.

About Documentation

'ﬁﬂ Dj Latest source Release
‘The advantages of Git Command reference pages, Pro
videos and 2.43
controlsystems. other material. (50505)
Downloads for Mac

Downloads Community

forall major platforms. mailinglist, chat, development
- ¥ i % &’ MacGuls Wl Tarballs
G v .

Dead tree versions are available on Amazon.com.

Companies & Projects Using Git

PosigesaL.

Google Microsoft Ewitter Linked[f Q@ .
il
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https://git-scm.com/

i Git — the simple Guide

http://rogerdudler.github.io/git-guide/

git - the simple guide
just a simple guide for getting started with git. no deep shit ;)

W Tweet 4,747

by Roger Dudler
credits to @tfnico, @fhd and Namics
this guide in deutsch, espaiiol, francais, indonesian, italiano, nederlands, polski, portugués, pycexuii, tiirke,
@on, FIAR, 13, 5] Vietnamese

please report issues on github Ll
git client for
your mac?
(Tag Are You a Front-End Developer? e
(G Ao Youa Fromt End Deveoper . '
o
i L
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wini Atlassian Tutorials

https://www.atlassian.com/git/tutorials/
Tutorials

s &-8 8-8

Getting Started Collaborating Migrating to Git

Advanced Tips

Setiing up a repository

Syncing Migrato o Gi from SVN Advanced Gt Tutorials
Saving changes Maling a Pull Request Propare Merging vs. Rebasing
Inspecting a repostory Using Branches Comvert Rosel, Checkout, and Rover
Viewing 0dcommits Comparing Worklows Synchronize Advanced Gitlog
Undoing Changes snare GitHooks
Rewriting history Migrate Refs and the Reflog . I
(| [
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Introduction : Git around you

niB Pro Git Book — progit.org

@ Open-Source Book on Git by S. Chacon and B. Straub
< Sources (on Github)
— Online Reading — PDF

o See also Git Internal, also by S. Chacon

SECOWD DTN

o Note: Most images of this talk comes from
this book

— more precisely the first edition

ApTESS’
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https://progit.org/
https://github.com/progit/progit2
http://git-scm.com/book/en/v2
https://progit2.s3.amazonaws.com/en/2015-05-31-24e8b/progit-en.519.pdf
http://opcode.org/peepcode-git.pdf
https://github.com/progit/progit/

.| Summ ary

e About Version Control System (VCS)
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wi B Why use Version Control?

@ Version Control = Revision Control = Source Control
< lets you track your files over time.
@ you probably cooked up your own!

— ever get files like main-v2.tex, CORE-proposal.doc.old or
2015-03-cv.pdf?
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Why use Version Control?

o Version Control = Revision Control = Source Control

—

lets you track your files over time.

@ you probably cooked up your own!
— ever get files like main-v2.tex, CORE-proposal.doc.old or

2015-03-cv.pdf?

Version Control System (VCS)

o Integrated fool-proof framework for:

(SN

—
—
—

Backup and Restore

Synchronization / Collaborating

Short and long-term undo / Tracking changes
Sandboxing

Introduction to Git
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wil] Typical VCS Workflow

Basic Checkins

t 1 1 1 I

Milk | milk
Eges
|

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Checkout and Edit

Milk heck Milk
Eas Checkout Egzs
Juice —W \ soup
3 A ra
Milk
. Eges
@ Soup ;L(
Revert  \yiingCopy  Checkin
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win B Typical VCS Workflow

Branching Merging

Milk
Eggs
Soup
Rice
6
New Features Nw Fadtures
Milk Milk Milk
Eges Eges e
Soup Soup Soup
Bread Bread
Rice
ra 7 I
o
i
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i Local VCS — RCS, Mac OS Versions

Local Computer

Checkout Version Database

Version 3

UNIVERSITE DU
LUXEMBOURG

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git 1285

A




winlll Centralized VCS — CVS, SVN

Computer A Central VCS Server
Checkout
Version Database
Version 3
\\
o
i
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Centralized VCS - CVS, SVN

Combriels Central VCS Server
Checkout
Version Database
Version 3
\\
Computer B
.
il
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Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Distributed VCS - Git

—

Server Computer

Computer A

Version Database

Version Database

TN\

Computer B

Version Database

Everybody has the full history of commits ui.ln
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wi Bl Tracking changes (most VCS)

Checkins over Time >
o
il
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w B Tracking changes (most VCS)

Checkins over Time >
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w B Tracking changes (most VCS)

Checkins over Time >

(e )(Ce)(=s)
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w B Tracking changes (most VCS)

Checkins over Time >
(e )(e )= ) «)
‘ file B > { Al )
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w8 Tracking changes (most VCS)

Checkins over Time >
(e )(e)(s)(e«)( =)
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w8 Tracking changes (most VCS)

Checkins over Time >
(e )(e)(s)(e«)( =)
delta

storage
D O—&
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[T Tracking changes (Git)

Checkins over Time >
(e )(e)(s)(e«)( =)
delta

storage
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[T Tracking changes (Git)

Checkins over Time >
(e )(e)(s)(e«)( =)
delta

storage
D O—&

Checkins over Time >
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[T Tracking changes (Git)

Checkins over Time >
(e )(e)(s)(e«)( =)
delta

storage
D O—&

Checkins over Time >
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il Tracking changes (Git)

Checkins over Time >

(e )(e)(s)(e«)( =)
delta
storage

Checkins over Time >

sile

....l.._

:
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wi B Tracking changes (Git)

Checkins over Time

Ce) @D D (

delta

storage

Checkins over Time

)()

....l.._

""F"'

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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wi B Tracking changes (Git)

Checkins over Time

Ce) @D D (

delta

storage
‘ file B >
™
Checkins over Time

)
—/

)()

1 P

""F"' Seeepeeet

=)
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Tracking changes (Git)

Checkins over Time

>

)

D@ ) D

delta
storage

o

Checkins over Time

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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wi B Tracking changes (Git)

delta
storage

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Checkins over Time >

GO @D ) =

Checkins over Time >

(Cl)(CZ)(cs)(“)
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wi B Tracking changes (Git)

Checkins over Time >

Ce) @D D & C=)
dota

storage
(s ) a1
o

Checkins over Time >

(m)(ﬂ)(cs)(“)(cs)

OGO = il
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uni.ln

Tracking changes (Git)

delta

Checkins over Time

GO @D ) =

storage

o

>

>

Checkins over Time

(ﬂ)(ﬂ)(cs)(“)(cs)
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VCS Taxonomy

delta
storage

Mac OS File
Versions

el - -

distributed

Sébastien Varrette, PhD (UL HPC,

centralized

distributed ‘ git )

PCOG Research Unit)
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ninB So what makes Git so useful?

(almost) Everything is local

@ everything is fast
@ every clone is a backup
o you work mainly offline

Ultra Fast, Efficient & Robust

@ Snapshots, not patches (deltas)
o Cheap branching and merging

< Strong support for thousands of parallel branches
o Cryptographic integrity everywhere

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Introduction to Git

A
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Other Git features

o Git doesn’t delete
< Immutable objects, Git generally only adds data

< If you mess up, you can usually recover your stuff
v' Recovery can be tricky though

UNIVERSITE DU
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https://git-scm.com/book/en/v2/Git-Tools-Submodules
https://git-scm.com/book/en/v2/Git-Tools-Subtree-Merging
https://github.com/nvie/gitflow

Other Git features

o Git doesn’t delete
< Immutable objects, Git generally only adds data
— If you mess up, you can usually recover your stuff
V" Recovery can be tricky though

Git Tools / Extension

o cf. Git submodules or subtrees
o Introducing git-flow
— workflow with a strict branching model
— offers the git commands to follow the workflow
$> git flow init
$> git flow feature { start, publish, finish } <name>
$> git flow release { start, publish, finish } <version> “lli I“
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unil Summ ary

e Git Basics

Installing Git
Git theory
Basic Commands
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unil Summ ary

e Git Basics

Installing Git
o
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win B |nstallation Notes

Linux / Mac OS
$> apt-get install git-core git-flow

$> yum install git gitflow
$> brew install git git-flow

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

git-scm.com

# On Debian-like systems
# On Cent0S-like systems
# On Mac 0S, using Homebrew

UNIVERSITE DU
LUXEMBOURG
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http://mxcl.github.com/homebrew/
https://msysgit.github.io/

Installation Notes

Linux / Mac OS

$> apt-get install git-core git-flow
$> yum install git gitflow

$> brew install git git-flow # On Mac 0S, using Homebrew

Windows MsysGit

o Incl. Git Bash/GUI & Shell Integration
< use PLINk from Putty
< install Git bash + command prompt
— select checkout windows / commit unix

git-scm.com

# On Debian-like systems
# On Cent0S-like systems

Bit e

Introduction to Git
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Installation Notes git-scm.com

Linux / Mac OS

$> apt-get install git-core git-flow # On Debian-like systems

$> yum install git gitflow # On Cent0S-like systems

$> brew install git git-flow # On Mac 0S, using Homebrew

: . e SR
Windows MsysGit

o Incl. Git Bash/GUI & Shell Integration
< use PLINk from Putty
< install Git bash + command prompt
— select checkout windows / commit unix

Your Turn! Ensure you have git installed

Introduction to Git
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(default) Gitk

nEERRRY U

e e \- > Row[ A 217

| Bact [ miroas [

Fnd [ ][ A | comit containg:

| Seaen
©DH  Odversion  Newversion  Lines ofcontext: 3

[ lgnore space change  Line i |
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it o0

Git GUI

(Mac 0OS) GitX-dev

IR - B
D oo dewer a
Shor.. Subect Aunor oo
71 clbf2a @ dent) Josoph Eneras 22 in 2015 11:00
dcb2ca nmmwmmadmunw ‘Sarah Dienl 19 juin 2015
ey Gyt Saran Dionl 19jun 2015
ss2714 Somitt 18 jun 2015
28e100 |G| Adoing nstuctons about RESIF ROOTINSTALL Maximo Schmitt 18 jun 2015
ebcest Ao Josopn Emeras 22 in 2015
e 276644 Q1 add mp module ntal ats Josepn Emeras 18 in2015
46111 'update PS link Joseph Emeras 18 juin 2015
s F54cd7 'update R tuto with a linear model example Joseph Emeras. 18 juin 2015
s toze1s & update RPS Joseph Emeras 17 uin 2015
2 update R 110 and ackd WP comma withsnow Josepn Emeras 17 uin 2015
53056 Morge branch dever of githu.com:ULHPCHutorals into devel Maximo Schmitt 17 jin 2015 10:19
e S 109928 update UL HPC presentation Joseph Emeras. 16 juin 2015
submodules/Makefies 2170dc O] Updating Maxime Schmitt 17 juin 2015
omen 916233 & Morge branch & 120 2015
7atsse Saran Dion 12jin 2015
3407 0 Upis e atr ot s s oy Wi Pz Saran Dionl 10jun 2015
branch rlease/0 3. 0-0194' nto devel E Sebaston Varote. 10 in 2015 10:47
T
Subject Meroe
into devel Refs: ) g
Author: @ Joseph Emeras s
oate: A2 MonJun 22 2015
Merge branch "devel' of https://github.com/ULHPC/tutorials into devel
#e & &8 oo 217 commis oaded & Consoe | @

http://rowanj.github.io/gitx/

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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[T Git GUI

o wtorias (&)

vEe 8 6 0Edd & $iEV AN B e

Foset sian A Fomee ve Felen Ul push Saneh Wege Tog Sthow inFinder Gt iow Terminsl

(Windows/Mac) SourceTree

&

setings

© vorkng copy Qe

BRANCHES
dovel

susTReES

A Branches. 3 =) Ancsstor Orger 2

280126
Sored by pan
© swomouu

§ - Sumpragect comit BSOS e b
- Subpraject comit caffdbeceSedas3zsacuztSdeeTeZaISe Bssed

(Commit: 3037ae652692067856740637Bb33SE3MAcle: 8
{ao07cas] Cl
Parents: &bocaeaer

Author: Sebasiien Varote <sebastion varretio@unilu>

ate: 22 uin 2015 23503 UTC.-2

Labels: HEAD orinidevelcevel

Upgrading Gi submodil - submodulesfiauncher-scrips 1ot ltest

Sgned-oftby: Sebasten Varetie <sebastien varelio@uni u>

(D & Voow Ocmm

http://www.sourcetreeapp.com/

@ Let it install a default git ignore file
@ make it load your SSH key created with Putty

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

e —

acoTdas  Sebaston Varst.. 22]uin 2015 2350
st . in20ts:

Atlassian
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uin B Preliminary Configurations

o Global Git configuration are stored in ~/.gitconfig
— Ex: see my personal .gitconfig

@ You SHOULD at least configure your name and email to commit
— open a terminal (Git bash under windows) for the below commands

$> git config --global user.name "Firstname LastName"

$> git config --global user.email "Firstname.LastNameQuni.lu"

$> git config --global color.ui true # Colors
$> git config --global core.editor vim # Editor

UNIVERSITE DU
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https://github.com/Falkor/dotfiles/blob/master/git/.gitconfig

Preliminary Configurations

o Global Git configuration are stored in ~/.gitconfig
— Ex: see my personal .gitconfig

@ You SHOULD at least configure your name and email to commit
— open a terminal (Git bash under windows) for the below commands

$> git config --global user.name "Firstname LastName"
$> git config --global user.email "Firstname.LastNameQuni.lu"

$> git config --global color.ui true # Colors
$> git config --global core.editor vim # Editor
Your Turn!

@ Then check the changes by: git config -1 | grep user

UNIVERSITE DU
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Introduction to Git

23 /85


https://github.com/Falkor/dotfiles/blob/master/git/.gitconfig

i Git Commands Aliases

@ You can also create git command aliases in ~/.gitconfig.
— Ex copy/paste from my personal .gitconfig

[alias]
up = pull origin
pu = push origin
st = status
df = diff
ci = commit -s
co = checkout
br = branch
w = whatchanged --abbrev-commit
1s = 1ls-files
gr = log --graph --oneline --decorate
amend = commit --amend

UNIVERSITE DU
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https://github.com/Falkor/dotfiles/blob/master/git/.gitconfig
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wB The Three (local) States

Local Operations

Working Staging
Directory Area

git add
git m
git status

@ The local repository lives in the .git directory.

git clone

@ The staging area tracks what will go into the next commit

— AKA “the index”

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Introduction to Git
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unil Summ ary

e Git Basics

Basic Commands
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i"f Creating a Repository

$> git [flow] init ]

o Initializes a new git (flow) repository in the current directory
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https://github.com/nvie/gitflow

il Creating a Repository
$> git [flow] init
o Initializes a new git (flow) repository in the current directory

Your Turn!

$> cd /tmp
$> mkdir firstproject
$> cd firstproject

$> git init
Initialized empty Git repository in /private/tmp/firstproject/.git/
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uin B Cloning a Repository

$> git clone [--recursive] <url> [<path>]

Type URL Format / Example Port
Local /path/to/project.git n/a
SSH git+ssh://user@server:port/project.git 22
Git git://server/project.git 9418
HTTPS https://github.com/Falkor/falkorlib.git 443

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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Cloning a Repository

$> git clone [--recursive] <url> [<path>]

Your Turn!

$> cd /tmp
$> git clone https://github.com/ULHPC/tutorials.git
Cloning into ’tutorials’...
remote: Counting objects: 1247, done.
remote: Compressing objects: 100% (63/63), done.
remote: Total 1247 (delta 32), reused O (delta 0), pack-reused 1181
Receiving objects: 100% (1247/1247), 15.74 MiB | 3.08 MiB/s, done.
Resolving deltas: 1007 (588/588), done.
Checking connectivity... done.
$> git clone --recursive \
https://github.com/ULHPC/tutorials.git /tmp/tutorials2

Introduction to Git
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wiBd Inspecting a Repository

$> git status [-s] # -s: short / simplified output ]
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win B Inspecting a Repository

$> git status [-s] # -s: short / simplified output
Your Turn!
$> cd /tmp/firstproject $> git status
$> git status On branch master

On branch master
Initial commit
Initial commit
Untracked files:

nothing to commit README
# Create an empty file nothing added to commit but untracked
$> touch README.md files present

$> git status -s M

UNIVERSITE DU
LUXEMBOURG
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wiBll Add / Tracking [new] file(s)

git add

[ |
o Adds changes to the index
— Add a specific file: git add README _

< Add a set of files: git add *.py

$> git add [-f] <pattern>

o Beware that empty directory cannot be added directly
< due to the internal file representation (blobs)
< Tips: add an hidden file .empty (or .gitignore)

UNIVERSITE DU
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wiBll Add / Tracking [new] file(s)

$> git add [-f] <pattern>

git add

- [
o Adds changes to the index
— Add a specific file: git add README

< Add a set of files: git add *.py

o Beware that empty directory cannot be added directly
< due to the internal file representation (blobs)
< Tips: add an hidden file .empty (or .gitignore)

Your Turn!
$> cd /tmp/firstproject $> git add README
$> git status -s $> git status -s
7?7 README A README

Introduction to Git




il Bl Committing your changes

$> git commit [-s] [-m "msg"]

git add

L" staging area / index

git commit

T

o Commit all changes: git commit -a
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Committing your changes

$> git commit [-s] [-m "msg"]

git add

\—‘V staging area / index

o Commit all changes: git commit -a

Your Turn!

git commit

oo s |

$> cd /tmp/firstproject

$> git commit -s -m "add README" # OR git ct -m "add README"

[master (root-commit) ee60f53] add README

1 file changed, O insertions(+), O deletions(-)
create mode 100644 README

$> git status # OR git st

On branch master

nothing to commit, working directory cleant

Introduction to Git
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.l Removing Files

$> git rm [-rf] [--cached] <file> ]

o --cached: remove from Staging area
< otherwise (default): from index and file system
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i B lgnoring Files

Ignoring files from staging: ‘.gitignore'

@ you can create a .gitignore file listing patterns to ignore
— Blank lines or lines starting with \# are ignored
— End pattern with slash (/) to specify a directory
— Negate pattern with exclamation point (!)

o Collection of useful .gitignore templates

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

o ATEX.gitignore

e Python .gitignore

o Ruby .gitignore

Introduction to Git
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https://github.com/github/gitignore
https://github.com/github/gitignore/blob/master/TeX.gitignore
https://github.com/github/gitignore/blob/master/Python.gitignore
https://github.com/github/gitignore/blob/master/Ruby.gitignore

uni.lu Moving Files

# Equivalent of:

mv <source> <destination>
git rm <source>

git add <destination>

$> git mv <source> <destination>
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il M oving Files

$> git mv <source> <destination>

Your Turn!

# Equivalent of:

mv <source> <destination>
git rm <source>

git add <destination>

$> cd /tmp/firstproject
$> git mv README README.md
$> git status
On branch master
Changes to be committed:
renamed: README -> README.md
$> git commit -m "a first move"
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Check the Commit History

[ $> git log [-p] [--stat] [--graph --oneline --decorate] ]

o -p / --stat: show the differences introduced in each commit
@ You can also perform some date filtering
$> git log --since=2.weeks

o Ncurses-based text-mode interface: tig
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https://github.com/jonas/tig

Check the Commit History

$> git log [-p] [--stat] [--graph --oneline --decorate]

e -p / ——stat: show the differences introduced in each commit
@ You can also perform some date filtering
$> git log --since=2.weeks

o Ncurses-based text-mode interface: tig

Your Turn!

$> cd /tmp/firstproject

$> git log --oneline --graph --decorate # OR git gr

* £1£0c27 (HEAD -> master) a first move

* ee60f53 add README

$> git log -p -1 # only the last commit OR git show
$> tig

UNIVERSITE DU
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https://github.com/jonas/tig

Show differences

[ $> git diff [--cached] [<ref>] ]

o Check un-staged changes: git diff
— =--cached: check staged changes
o Relative to a specific revision:

$> git diff 1776£f5
$> git diff HEAD"
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Undoing Things

$> git commit --amend # Change the last commit ]
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il Undoing Thil‘lgS

$> git commit --amend # Change the last commit ]

$> git unstage <file> # or git reset HEAD <file> ]
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il Undoing Thll‘lgS

$> git commit --amend # Change the last commit

$> git unstage <file> # or git reset HEAD <file>

$> git checkout -- <file> # DANGER! Un-modify modified file

o Restore to the last committed/cloned version: all changes are lost!
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il Undoing Thll‘lgS

$> git commit --amend

# Change the last commit

$> git unstage <file>

# or git reset HEAD <file>

$> git checkout -- <file>

# DANGER! Un-modify modified file

$> git revert <commit>

# revert a <commit>

o Make a new commit that undoes all changes made in <commit>

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Introduction to Git
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uinBY Undoing Things
$> git commit --amend # Change the last commit
$> git unstage <file> # or git reset HEAD <file>

$> git checkout -- <file> # DANGER! Un-modify modified file

$> git revert <commit> # revert a <commit>
Your Turn!
$> cd /tmp/firstproject $> cat README.md && git status
$> git commit --amend $> git checkout -- README
$> echo ’toto’ >> README.md $> git status “li |“
bu
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win B Summary

Basic Workflow

Edit files vim / emacs / subl ...

Stage the changes git add

Review your changes git status

Commit the changes git commit
T

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git
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Summary

For cheaters: A Basicerer Workflow

Edit files vim / emacs / subl ...
Stage & commit the changes git commit -a
umvsnsrm Y
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Summary

For cheaters: A Basicerer Workflow

Edit files vim / emacs / subl ...

Stage & commit the changes

Advices

o Commit early, commit often!

— commits = save points

— use descriptive commit messages
@ Don't get out of sync with your collaborators
o Commit the sources, not the derived files

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

git commit -a

Introduction to Git

A
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unil Summ ary

e Branching and Merging
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ik Data Model

o Immutable objects

| emote || N |( - ) < Blob: File content
l < Tree: Directory List
¢ < Commit: Pointer to a snapshot / tree
m, — Tag: Pointer to commit

o Git Branch: Lighweight, movable pointer

“’ to a commit (HEAD: current branch)
m branch branch

commit

'

tree C1

1 .
oo il
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README . md

win B Data Model Example

hello.c

‘Hello’ Project

Git project

#include <stdio.h>

int main(veid) {
printf(“Hello\n”);

return 0;
Licenced under GPL J
o
i
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win B Data Model Example

README . md hello.c

‘Hello’ Project #include <stdio.h>

int main(veid) {
printf(“Hello\n”);
return 0;

This is Seb’s first
Git project

Licenced under GPL

Git project

Licenced under GPL
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win B Data Model Example

README . md hello.c

‘Hello’ Project

#include <stdio.h>

This is Seb’s first
Git project

int main(veid) {
printf(“Hello\n”);
return 0;

Licenced under GPL

‘Hello’ Project

lob

This is Seb’s first Blob = File Content
@ 1Git project

Licenced under GPL
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wiiBY Data Model Example

Sébastien Varrette, PhD

README . md hello.c

#include <stdio.h>

‘Hello’ Project

int main(veid) {
printf(“Hello\n”);

return 0;

This is Seb’s first
Git project

Licenced under GPL

Y
f13eb
#include <stdio.h>

int main(void) {

Git project printf(“Hello\n");
return 0;
Licenced under GPL 3} M
ni.lo
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Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Data Model Example

README . md

hello.c

‘Hello’ Project

This is Seb’s f
Git project

Licenced under GPL

#include <stdio.h>

int main(veid) {
printf(“Hello\n”);
return 0;

irst

i 10738
</

F— hello.c  fi3eb o
— README.md c3db2 ¢

Git project

Licenced under GPL

#include <stdio.h>

int main(void) {
printf(“Hello\n");
return 0;
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Data Model Example

README . md

hello.c

‘Hello’ Project

Git project

Licenced under GPL

This is Seb’s first

#include <stdio.h>

int main(void) {
printf(“Hello\n”);
return 0;

i 10738
ol

F— hello.c  f13eb o
— README.md c3db2 ¢

Tree

Git project

Licenced under GPL 3}

#include <stdio.h>

int main(void) {

printf(“Hello\n");

return 0;

Sébastien Varrette, PhD (UL HPC, PCOG Researc

h Unit)
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Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Data Model Example

README . md

hello.c

Git project

‘Hello’ Project

This is Seb’s first

Licenced under GPL

#include <stdio.h>

int main(veid) {
printf(“Hello\n”);
return 0;

.Y
i 1a738

ol
F— hello.c  f13eb o
— README.md c3db2 ¢

Git project

Licenced under GPL

#include <stdio.h>

int main(void) {
printf(“Hello\n");
return 0;
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Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Data Model Example

README . md

hello.c

Git project

‘Hello’ Project

This is Seb’s first

Licenced under GPL

#include <stdio.h>

int main(veid) {
printf(“Hello\n”);
return 0;

.Y
i 1a738

ol
F— hello.c  f13eb o
— README.md c3db2 ¢

Git project

Licenced under GPL

#include <stdio.h>

int main(void) {
printf(“Hello\n");
return 0;
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Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Data Model Example

README . md

hello.c

Git project

Licenced under

‘Hello’ Project

#include <stdio.h>

int main(void) {
printf(“Hello\n”);
return 0;

GPL

i 1a738

o/
F— hello.c  f13eb o-|
— README.md c3db2 ¢

allbef..

commit | size

tree 12738
parent | wury Commit = Pointer to a Tho)
author

committer | svarrette

TR that's my first
super cool connit message.

‘Hello’ Project

This is Seb’s first
Git project

Licenced under GPL

#include <stdio.h>

int main(void) {
printf(“Hello\n”);
return ©;
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win B Data Model Example

README . md hello.c

‘Hello’ Project

#include <stdio.h>

This is Seb’s first
Git project

int main(void) {

printf(“Hello\n”); «
return 0;

Licenced under GPL 3

.y

i 1a738

-/

F— hello.c  f13eb e-f,

— README.md c3db2 ¢ !

N Y
ﬁ c3db2 f13eb
‘Hello’ Project #include <stdio.h>
This is Seb’s first int main(void) {
Git project printf(“Hello\n”);
return 0;

Licenced under GPL 3}
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win B Data Model Example

README . md hello.c

‘Hello’ Project

#include <stdio.h>

This is Seb’s first
Git project

int main(void) {

printf(“Hi\n"); «
return 0;

Licenced under GPL 3

.y

i 1a738

-/

F— hello.c  f13eb e-f,

— README.md c3db2 ¢ !

N Y
ﬁ c3db2 f13eb
‘Hello’ Project #include <stdio.h>
This is Seb’s first int main(void) {
Git project printf(“Hello\n”);
return 0;

Licenced under GPL 3}
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it o0

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Data Model Example

README . md

‘Hello’ Project

hello.c

#include <stdio.h>

int main(void) {
printf(“Hi\n"); «
return 0;

Git project

Licenced under GPL

i 1a738

o/
F— hello.c  f13eb o-|
— README.md c3db2 ¢

N ¥ ¥
B c3db2 fl13eb 6d4al
‘Hello’ Project

#include <stdio.h> #include <stdio.h>

This is Seb’s first

int main(void) { int main(void) {
Git project

printf(“Hello\n”); printf(“Hi\n”);
return ©; return 0;

Licenced under GPL b 3
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win B Data Model Example

README . md hello.c

‘Hello’ Project

#include <stdio.h>
int main(void) {

6it project printf(“Hi\n");

return 0;
Licenced under GPL 3
i 1a738 i b456a
ol off
F— hello.c  f13eb o-| I— hello.c  6d4al |,
— README.md c3db2 ¢ — README.md c3db2 ¢ |

Y ¥ ¥
B c3db2 f13eb 6d4al
‘Hello’ Project #include <stdio.h> #include <stdio.h>
This is Seb’s first int main(void) { int main(void) {
Git project printf(“Hello\n”); printf(“Hi\n”);
return 0; return 0;
Licenced under GPL 3} 3}
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it o0

README . md

Data Model Example

hello.c

‘Hello’ Project

Git project

#include <stdio.h>

int main(void) {
printf(“Hi\n");
return 0;

Licenced under GPL 3
allbef 32ccs
commit A commit B
A v
i 1a738 i b456a
ol off
F— hello.c  f13eb o-| F— hello.c  6d4al e

— README.md c3db2 ¢

— README.md c3db2 ¢

Y
f13eb

v
6d4al

‘Hello’ Project

This is Seb’s first
Git project

return 0;
Licenced under GPL

#include <stdio.h>

int main(void) {
printf(“Hello\n”);

#include <stdio.h>

int main(void) {
printf(“Hi\n”);
return 0;

=

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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wiiBY Data Model Example

README . md hello.c

‘Hello’ Project

#include <stdio.h>

int main(void) {
printf(“Hi\n");
return 0;

Git project

Licenced under GPL

alibef 32c5
commit A commit B

.Y ..

i 1a738 i b456a

ol off

F— hello.c  f13eb o| F— hello.c N
— README.md c3db2 ¢ — README.md c: \

N ¥
BchbZ fl13eb
‘Hello’ Project

#include <stdio.h> #include <stdio.h>

This is Seb’s first

int main(void) {
Git project

int main(void) {

printf(“Hello\n”); printf(“Hi\n");
return 0; return 0;
Licenced under GPL 3 P
il
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Data Model Example

hello.c

#include <stdio.h>

README . md

‘Hello’ Project

int main(void) {

6it project printf(“Hi\n");

return 0;
Licenced under GPL 3
allbef 32ccs
commit A commit B

_. ¥ Y
i 1a738 i b456a
ol off
— hello.c  f13eb o] f— hello.c N
— README.md c3db2 ¢ — README. |

f13eb

v
6d4al

‘Hello’ Project

This is Seb’s first
Git project

Licenced under GPL

#include <stdio.h>

int main(void) {
printf(“Hello\n”);
return ©;

#include <stdio.h>

int main(void) {
printf(“Hi\n”);
return 0;

=

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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wiiBY Data Model Example

README . md hello.c

‘Hello’ Project

#include <stdio.h>

This is Seb’s first
Git project

int main(void) {
printf(“Hi\n”);
return 0;

Licenced under GPL

¥

i b456a

o)

F— hello.c  6d4al e

— README.md c3db2 ¢
i

#include <stdio.h>

int main(void) {
Git project

printf(“Hi\n”);

return 0;
Licenced under GPL

UNIVERSITE DU
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wiiBY Data Model Example

README . md hello.c

‘Hello’ Project

#include <stdio.h>

This is Seb’s first

int main(void) {
Git project

printf(“Hi\n”);
return 0;
Licenced under GPL

¥
i b456a
o)
F— hello.c  6d4al e
— README.md c3db2 ¢
i

#include <stdio.h>

int main(void) {
Git project

printf(“Hi\n”);

return 0;
Licenced under GPL
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it o0

README . md

Data Model Example

hello.c

‘Hello’ Project

Git project

Licenced under GPL

#include <stdio.h>

int main(void) {
printf(“Hi\n");
return 0;

Y
i b456a

Branch = pointer to a

Branch

o
F— hello.c

— README.md c3db2 ¢

6ddal &

“Hello’ Project

This is Seb’s first
Git project

Licenced under GPL

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

#include <stdio.h>

int main(void) {

printf(“Hi\n”);
return 0;
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wiiBY Data Model Example

README . md hello.c

‘Hello’ Project

#include <stdio.h>

int main(void) {
printf(“Hi\n");
return 0;

Git project

Licenced under GPL

HEAD
alibef 32c5
commit A commit B

.y ¥

i 1a738 i b456a

ol off

F— hello.c  f13eb o-| I— hello.c  6d4al |,
— README.md c3db2 ¢ — README.md c3db2 ¢ |

Y ¥ ¥
B c3db2 f13eb 6d4al
‘Hello’ Project #include <stdio.h> #include <stdio.h>
This is Seb’s first int main(void) { int main(void) {
Git project printf(“Hello\n”); printf(“Hi\n”);
return 0; return 0;
Licenced under GPL 3} 3}
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Branching

$> git branch <name> # create a branch <name>
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i Branching

$> git branch <name> # create a branch <name> ]

$> git branch -d <name> # delete the branch <name>

o use -D instead of -d to force deletion
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i Branching

$> git branch <name>

# create a branch <name>

$> git branch -d <name>

# delete the branch <name>

$> git branch [-a]

# List [all] the branches

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

Introduction to Git
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ni.ln B ranching

$> git branch <name> # create a branch <name>

$> git branch -d <name> # delete the branch <name>

$> git branch [-a] # List [all] the branches

$> git checkout [-b] <name> # swicth to the branch <name>

\ J

@ -b: create the branch before switching
o changes commited through git commit are committed to HEAD
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Branching

$> git branch <name> # create a branch <name>

$> git branch -d <name> # delete the branch <name>

$> git branch [-a] # List [all] the branches

$> git checkout [-b] <name> # swicth to the branch <name>

o Switching branches changes the files in your Working directory
< since you change the HEAD snapshot. . .

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git
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wiliil Taq gs

s> git tag [-s] <name> [-m ’msg’] ]

o -s: GPG-signed tag, assuming you have configured your signing key

$> git config --global user.signingkey 0xDD01D5C1
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el Tags

s> git tag [-s] <name> [-m ’msg’] ]

o -s: GPG-signed tag, assuming you have configured your signing key

$> git config --global user.signingkey 0xDD01D5C1

Your Turn!
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w8 Branch and Tags Hands-on

$> cd /tmp/firstproject
$> git branch
* master
$> git tag v1.0 -m ’first tag’
$> git gr
* £31c173 (HEAD -> master, tag: v1.0) a first move with amend
* ee60f53 add README
$> git branch testing
$> git checkout testing # Move to the ’testing’ branch
$> echo ’testing’ >> README.md && git commit -a -m "testing 1"
[testing 7afa96d] testing 1
1 file changed, 1 insertion(+)
$> git checkout master  # return to ‘master’
$> echo ’master’ >> README.md && git commit -a -m "master"
[master 72d4d5f] master
1 file changed, 1 insertion(+)
$> git gr
$> gitx # or gitk

Introduction to Git
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uin B Daily Branching Example

HEAD
v1.0 master
98ca9 < 34ac2 < £30ab
Snapshot A Snapshot B Snapshot C
.
il
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m Daily Branching Example

master

!

£30ab

A

34ac2

A

98ca9
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(master)$> git branch testing

win B Daily Branching Example

master

!

98ca9

A

34ac2

£30ab

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

t

testing

# create a branch named ’testing’
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win B Daily Branching Example

(master)$> git checkout testing # switch to the ’testing’ branch

master

!

34ac2 < £30ab

t

testing

A

98ca9

UNIVERSITE DU
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win B Daily Branching Example

(testing)$> vim README.md

(testing)$> git commit -a -m "made a change"

# make some edits...

# and commit them

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

master
98ca9 < 34ac2 < £30ab < c2b%e
testing
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win B Daily Branching Example

(testing)$> git checkout master # switch back to ’master’ branch
master
98ca9 < 34ac2 < £30ab |« c2b9e
testing testing
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Daily Branching Example

(testing)$> vim README.md

(testing)$> git commit -a -m "intro"

DIVERGENCE

# make some edits

# introduce divergence!

master

'

c2b9e

98ca9 < 34ac2 <

£30ab

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)

87ab2

testing

Introduction to Git
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I Diverging / Converging (Fork-Join)

Diverging

o Changes are committed into two
branches independently (oo Jooe Jo o
< Then the branches diverge
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wi Bl Diverging / Converging (Fork-Join)

Diverging

o Changes are committed into two
branches independently (oo Jooe Jo o
< Then the branches diverge

Converging to join branches

@ nerge (if possible in fast-forward mode)

@ rebase
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[ Merging

$> git merge [--no-ff] <branch>

o Different auto-merge strategies
— fast-forward (if possible)
< 3-ways (regular)

o Usually painless ;)

BRANCHED/FROM MASTER'3

MERGED BACK WITHOUT
ANYCONFLICTS

Introduction to Git
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[T M ergin g

$> git merge [--no-ff] <branch>

<<<<<<< HEAD
master

o Different auto-merge strategies
— fast-forward (if possible)

< 3-ways (regular) testing
>>>>>>> testing

o Usually painless ;)

o In case of conflicts:

< Resolve the conflicts manually vim / emacs / subl ...
v check for the sequence <<< in the text
— then mark as resolved git add <file>
— and trigger the merge commit git commit
UNIVERSITE DU
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uin B Daily Branching Example

HEAD

| c2b9e |

87ab2

| 98ca9 |<—| 34ac2 |<—| £30ab
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Daily Branching Example

(master)$> git checkout -b hotfix # create and switch to ’hotfiz’

(hotfix)$> vim test.rb # make some edits...

(hotfix)$> git commit -a -m "hotfix" # and commit them
master | hotfix

! !
-

c2b9e

"\

i

| 98ca9 |<—| 34ac2 |<—| £30ab

87ab2

testing

UNIVERSITE DU
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win B Daily Branching Example

(hotfix)$> git checkout master # swicth back to ’master’ branch

I master | I hotfix |

<—| abl26 |

c2b9e

| 98ca9 |<—| 34ac2 |<—| £30ab
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win B Daily Branching Example

(master)$> git merge hotfix  # merge the ’hotfiz’ branch (fast-forward)

Common Ancestor | master | | hotfix |
=l c2b9e < abl26
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Daily Branching Example

(master)$> git merge hotfix  # merge the ’hotfiz’ branch (fast-forward)

Does not create a new commit hotfi
Fast Forward Merge Ot
Only moves forward the pointer
A/l c2b9e 4—| ab126 |

| 98ca9 |<—| 34ac2 |<—| £30ab
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uin B Daily Branching Example

HEAD

<—| abl26 |

A/l c2b9e

| 98ca9 |<—| 34ac2 |<—| £30ab

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git
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win B Daily Branching Example

(master)$> git branch -d hotfix  # delete the (useless) ’hotfiz’ branch

e -
»v_
(]

A/l c2b9e

| 98ca9 |<—| 34ac2 |<—| £30ab

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git
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win B Daily Branching Example

(master)$> git branch -d hotfix  # delete the (useless) ’hotfiz’ branch

‘—| abl26

A/l c2b9e
| 98ca9 |<—| 34ac2 |<—| £30ab

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git
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uin B Daily Branching Example

A/l c2b9e <—| abl26
87ab2 |‘—| 1£f54 |

testing

| 98ca9 |<—| 34ac2 |<—| £30ab
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win B Daily Branching Example

(master)$> git merge testing # merge the ’testing’ branch (3-ways)

Snapshot to
Merge INTO

Common Ancestor

\V I c2bde | ab126 fl<--
| 98ca9 |<—| 34ac2 |<— £30ab

‘j 87ab2 | 1£f54 [<---
Snapshot to
Merge In
testing
.
i
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Daily Branching Example

(master)$> git merge testing # merge the ’testing’ branch (3-ways)

HEAD

Creates a new commit
3-ways Merge master
A/I c2b9e 4—| ab126 b433a
87ab2 |4—| 1££54

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git
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win B Daily Branching Example

(master)$> git merge testing # merge the ’testing’ branch (3-ways)

HEAD

master

A/l c2b9e <—| abl26 b433a
87ab2 |‘—| 1££54

UNIVERSITE DU
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uin B Merging and solving conflicts Hands-on

{ Your Turn! }
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Merging and solving conflicts Hands-on

$> cd /tmp/firstproject

$> git checkout master

Switched to branch ’master’

$> git checkout -b hotfix

Switched to a new branch ’hotfix’

$> touch test.rb && git add test.rb && git commit -m "hotfix"
[hotfix ac188bd] hotfix

1 file changed, O insertions(+), O deletions(-)
create mode 100644 test.rb

$> git checkout master

Switched to branch ’master’

$> git gr

* 72d4d5f (HEAD -> master) master

* £31c173 (tag: v1.0) a first move with amend

* ee60f53 add README

Introduction to Git
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Merging and solving conflicts Hands-on

o Fast-Forward Merge

$> git merge hotfix
Updating 72d4d5f..ac188bd
Fast-forward
test.rb | 0
1 file changed, O insertions(+), O deletions(-)
create mode 100644 test.rb
$> git gr
* ac188bd (HEAD -> master, hotfix) hotfix
* 72d4d5f master
* £31c173 (tag: v1.0) a first move with amend
* ee60f53 add README

$> git branch -d hotfix
Deleted branch hotfix (was ac188bd)

Introduction to Git
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uin B Merging and solving conflicts Hands-on

@ Solving conflicts

$> git merge testing

CONFLICT (content): Merge conflict in README.md

Automatic merge failed; fix conflicts and then commit the result.
$> cat README.md

<<<<<<< HEAD

master

testing

>>>>>>> testing

$> vim README.md # Edit to solve the conflicts
$> cat README.md

master corrected

UNIVERSITE DU
LUXEMBOURG

Introduction to Git 52 / 85




uin B Merging and solving conflicts Hands-on

@ Solving conflicts

$> git status # OR git st
On branch master
You have unmerged paths.

Unmerged paths:
both modified: README . md

no changes added to commit

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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Merging and solving conflicts Hands-on

@ Solving conflicts and 3-way merge

$> git add README.md # Mark as corrected / conflict solved
$> git commit

Recorded resolution for ’README.md’.

[master ef299b7] Merge branch ’testing’

$> git gr

*  ef299b7 (HEAD -> master) Merge branch ’testing’
I\

| * 7afa96d (testing) testing 1

* | ac188bd hotfix

* | 72d4d5f master

I/

* £31c173 (tag: v1.0) a first move with amend

* ee60f53 add README

UNIVERSITE DU
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i Branching Workflow

master | | feature/topic
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i Branching Workflow

production

master

feature/topic

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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i Branching Workflow

production

master

feature/topic

feature/sc2015

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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winBE Git-flow to the rescue

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

$> git flow init
$> git flow feature { start, publish, finish } <name>
$> git flow release { start, publish, finish } <version>

o Ensure two long running branches
< production : the stable branch
v ideally holding only tags of the successive releases
< master / devel: the main branch where the developments occurs
@ On demand: make a new feature branch feature/<name> .
o From time to time, release your code into production and tag  Ii.!lI
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https://github.com/nvie/gitflow
http://nvie.com/posts/a-successful-git-branching-model/

Git-ﬂOW l"UStrated [Source : Nvie]

feature
branches

release.

master or
" branches hoties  production
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https://github.com/nvie/gitflow
http://nvie.com/posts/a-successful-git-branching-model/

Git-flow Setup using FalkorLib

o Initiate a Git-flow-ready repository using FalkorLib
— [Personnal] Ruby Library offering the falkor binary

$> falkor new repo [--rake] # setup the current directory

o The repository is fed with a root Makefile (or Rakefile)
— facilitate repository setup upon cloning

$> git clone <url> && cd <cloned_dir>
$> make setup

< project releasing using Git-flow made easy

$> make start_bump_{major,minor,patch} # bump version with git-flow
$> make release o
il
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ni B Summ ary

e Collaborating / Working together
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Working Together

o Sign-up on Github
< http://github.com
— Best place to share public repository
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http://github.com
http://github.com
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https://gforge.uni.lu/
https://gitlab.uni.lu/
https://gitlab.uni.lu/
https://github.com/sitaramc/gitolite
https://github.com/sitaramc/gitolite

Working Together

o Sign-up on Github
< http://github.com
— Best place to share public repository

o Alternative for private projects:

— Gforge © UL https://gforge.uni.lu/
< (incoming) Gitlab @ UL https://gitlab.uni.lu/
UNIVERSITE DU
LUXEMBOURG
Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git

58 / 85



http://github.com
http://github.com
https://gforge.uni.lu/
https://gforge.uni.lu/
https://gitlab.uni.lu/
https://gitlab.uni.lu/
https://github.com/sitaramc/gitolite
https://github.com/sitaramc/gitolite

AT Working Together

o Sign-up on Github
< http://github.com
— Best place to share public repository

o Alternative for private projects:

— Gforge © UL https://gforge.uni.lu/
< (incoming) Gitlab @ UL https://gitlab.uni.lu/
o Setup your own Git server: gitolite https://github. con/sitaramc/gitolite

— Management through the gitolite-admins Git repository (!)
< A single user (git) to interact with all repositories

v map users though their (multiple) SSH keys

v’ fine-grained access control
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win B Working with remotes

Local Remote

working staging
directory area
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i Remotes

$> git remote [-v] ]

o Other clones of the same repository
< Can be local (another checkout) or remote (coworker, central server)
— default remotes for push and pull actions: origin
v origin is set upon clone

UNIVERSITE DU
LUXEMBOURG

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git 60 / 85




Remotes
$> git remote [-v]

@ Other clones of the same repository
< Can be local (another checkout) or remote (coworker, central server)
— default remotes for push and pull actions: origin
v origin is set upon clone

Your Turn!

$> cd /tmp/tutorials

$> git remote

origin

$> git remote -v

origin https://github.com/ULHPC/tutorials.git (fetch)
origin https://github.com/ULHPC/tutorials.git (push)
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Adding Remotes

$> git remote add <name> <url> ]
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(https://help.github.com/articles/fork-a-repo/)
https://github.com/ULHPC/tutorials

Adding Remotes
$> git remote add <name> <url>

Your Turn!

o Fork the ULHPC/tutorials (as <yourlogin>/tutorials)
@ Clone and add the upstream remote to the original repository

$> git clone https://github.com/<yourlogin>/tutorials.git /tmp/fork
$> cd /tmp/fork

$> git remote add upstream https://github.com/ULHPC/tutorials.git
$> git remote -v

origin https://github.com/<yourlogin>/tutorials.git (fetch)
origin https://github.com/<yourlogin>/tutorials.git (push)
upstream https://github.com/ULHPC/tutorials.git (fetch)

upstream https://github.com/ULHPC/tutorials.git (push)
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(https://help.github.com/articles/fork-a-repo/)
https://github.com/ULHPC/tutorials

Removing Remotes

$> git remote rm <name> ]
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uii B Removing Remotes

$> git remote rm <name> ]

{ Your Turn! }

$> cd /tmp/fork

$> git remote

origin

upstream

$> git remove rm upstream
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i Remote Branches

@ Branches on remotes are represented locally as: <remote>/<branch>

— Ex: origin/master
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Remote Branches

o Branches on remotes are represented locally as: <remote>/<branch>

— Ex: origin/master

Tracking Remote Branches

@ You can track a remote branch <remote>/<branch>
< assuming you have previously fetch the remote origin
< creates the local branch <branch>

$> git branch --track <branch> origin/<branch> ]
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wiBd Tracking Remote Branches

$> git branch --track <branch> origin/<branch>

Your Turn!

$> cd /tmp/tutorials
$> git branch -a
* devel
remotes/origin/HEAD -> origin/devel
remotes/origin/devel
remotes/origin/production
$> git branch --track production origin/production
Branch production set up to track remote branch production from
origin.
$> git branch
* devel
production
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"B Pushing to your remote

$> git push [<remote>] ]

@ Transfer local commits of the current branch to a remote.
— push to origin by default, assuming the current branch is tracked
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Pushing to your remote
$> git push [<remote>]

o Transfer local commits of the current branch to a remote.
— push to origin by default, assuming the current branch is tracked

Your Turn!
$> cd /tmp/fork $> git push
$> git remote Counting objects: 10, done.
origin Delta compression using up to 8 threads.
upstream Compressing objects: 100% (6/6), done.
$> touch new-file Writing objects: 100% (10/10), done.
$> git add new-file Total 10 (delta 4), reused O (delta 0)
$> git commit -m "add" To git@github.com:<yourlogin>/documents.git
671eb88..c798919 devel -> devel “'"
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Pulling from remotes

$> git pull [--rebase] [<remote>] # --rebase = DANGER! ]

o fetch all commits from the remote and merge (or rebase)
— allows for easy to use, equivalent to the advanced alternative:

$> git fetch [<remote>]
$> git merge <remote>/<branch> # ’git rebase’ if --rebase

— fetch: allows for inspection and manual merging of remote changes
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Pulling from remotes

$> git pull [--rebase] [<remote>] # —--rebase = DANGER!

o fetch all commits from the remote and merge (or rebase)
— allows for easy to use, equivalent to the advanced alternative:

$> git fetch [<remote>]
$> git merge <remote>/<branch> # ’git rebase’ if --rebase

— fetch: allows for inspection and manual merging of remote changes

Your Turn!
$> cd /tmp/tutorials
$> git pull # OR git up
Updating ae97dae..06576e0
[...] .
2 files changed, 4 insertions(+), 5 deletions(-) l “I.I"
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il Publish a (local) branch on a remote

$> git push -u origin <branch> ]

$> git flow feature publish <name>
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il Publish a (local) branch on a remote

$> git push -u origin <branch>

[ $> git flow feature publish <name>

o If you want to delete a remote branch

$> git push origin --delete <branch>

# DANGER! ]

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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Publish a (local) branch on a remote
$> git push -u origin <branch>
$> git flow feature publish <name>

o If you want to delete a remote branch

$> git push origin --delete <branch> # DANGER!
Your Turn!
$> cd /tmp/fork $> git branch -a
$> git flow feature start toto $> git push origin --delete \
$> git flow feature publish toto feature/toto “|" |“
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wi B Putting it all together

gitlab.uni.lu

0b743 £42¢c5

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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wi B Putting it all together

gitlab.uni.lu

fh2es

‘ git clone gif g uni.lu/project.git

My Computer

(o)
4 ————— Local Branch
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u B Putting it all together

gitlab.uni.lu

- £42¢c5 31bse 190a3 |« ---1----- Someone else pushes

My Computer

(o) (e ){(e2)

master
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wiBd Putting it all together

gitlab.uni.lu

- f42c5 31b8e 190a3

‘ git fetch origin

My Computer

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git
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u B Putting it all together

gitlab.uni.lu gitlab-Icsb.uni.lu

| origin |

teamone |

git remote add teamone git:/gitlab-lcsb.uni.lu

My Computer

o master

£42¢5 31b8e

master

00
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wiBd Putting it all together

gitlab.uni.lu gitlab-Icsb.uni.lu

| origin | | teamone |

git fetch teamone ‘

My Computer

teamone/master | | origin/master
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unil Summ ary

e Advanced Topics
Submodules and Subtrees
Rebasing
Using Git over Subversion Repository
More Cool stuff
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unil Summ ary

a Advanced Topics
Submodules and Subtrees

UNIVERSITE DU
LUXEMBOURG

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git 70 / 85

A




Bl Git Submodules

$> git submodule add [-b <branch>] <url> <subdir>

o Git submodule: repository nested within another repository.
— see it as a read-only snapshot
— make symbolic links to the submodules files

o State saved in .gitmodules (git root directory)

[submodule ".submodules/Makefiles"]
path = .submodules/Makefiles
url = https://github.com/Falkor/Makefiles

o Explicit initialization is mandatory
< before cloning git clone --recursive
< after cloning git submodule init && git submodule updatmli |||
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Git Submodules - Update

$> git submodule add \
https://github.com/Falkor/Makefiles .submodules/Makefiles

@ You might need to update the submodules after fetch / pull
@ You might wish to upgrade the submodules to the latest version

$> git submodule init
$> git submodule update
$> git submodule foreach \
’git fetch origin; \
git checkout $(git rev-parse --abbrev-ref HEAD); \
git reset -—-hard origin/$(git rev-parse --abbrev-ref HEAD); \
git submodule update --recursive; git clean -dfx’

o See make upgrade of this Makefile for repositories
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https://github.com/Falkor/Makefiles/blob/devel/repo/Makefile

Git subtree

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit)
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unil Summ ary

a Advanced Topics

Rebasing
o
i
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i Rebasing

$> git rebase <branch> # DANGER! Reurites the tree ]

o Basic (3-ways) merging via git merge creates a new commit

(master)$> git merge experiment

experiment

-
ni.lo
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i Rebasing

$> git rebase <branch> # DANGER! Reurites the tree ]

o Basic (3-ways) merging via git merge creates a new commit

(master)$> git merge experiment

experiment

master
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ni.ln Rebasil‘lg

$> git rebase <branch> # DANGER! Reurites the tree ]

o Rebasing: Linear alternative to merging
< create a patch of the introduced change (in C4)
< reapply it on top (of C3) to create C4'

experiment

master . I
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$> git rebase <branch> # DANGER! Reurites the tree ]

o Rebasing: Linear alternative to merging
< create a patch of the introduced change (in C4)
< reapply it on top (of C3) to create C4'

(master)$> git checkout experiment
(experiment)$> git rebase master

experiment

.
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uni.lu Rebasil‘lg

$> git rebase <branch> # DANGER! Reurites the tree ]

o Rebasing: Linear alternative to merging
< create a patch of the introduced change (in C4)
< reapply it on top (of C3) to create C4'

(experiment)$> git checkout master
(master)$> git merge experiment

experiment

master
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master

o Rebasing ensure your commits apply cleanly on a (remote) branch

Never rebase published code! }
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Using Git over Subversion Repository

UNIVERSITE DU
LUXEMBOURG

Sébastien Varrette, PhD (UL HPC, PCOG Research Unit) Introduction to Git 77/ 85

A




Git-svn: using Git with Subversion

$> git svn clone [-s] <svn-url> # checkout an SVN repository

o -s: standard SVN layout with trunk/, branches/ and tags/

@ clone into master — you shall work in another branch Ex: work
$> git checkout -b work
— delegate all interactions with SVN repository with master
— thus make all your (local) commits into the work branch
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http://git-scm.com/docs/git-svn

Git-svn: using Git with Subversion
$> git svn clone [-s] <svn-url> # checkout an SVN repository

o -s: standard SVN layout with trunk/, branches/ and tags/

@ clone into master — you shall work in another branch Ex: work
$> git checkout -b work
— delegate all interactions with SVN repository with master
— thus make all your (local) commits into the work branch

$> git svn rebase # fetch revisions from SVN and rebase

o Important: always do that from the master branch!
(work)$> git checkout master
(master)$> git svn rebase
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Bl Git-svn: commit to Subversion

[ $> git svn dcommit # create an SVN revision for each commit ]

AFTER you sanitize the 'master’ branch!

(work)$> git checkout master
(master)$> git svn rebase

@ rebase the master branch with the SVN repository
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Bl Git-svn: commit to Subversion

[ $> git svn dcommit # create an SVN revision for each commit ]

AFTER you sanitize the 'master’ branch!

(master)$> git checkout work
(work)$> git rebase master

@ rebase the master branch with the SVN repository
@ go back to the work branch and rebase with master
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Git-svn: commit to Subversion

[ $> git svn dcommit # create an SVN revision for each commit ]

AFTER you sanitize the 'master’ branch!

(work)$> git log -graph -oneline -decorate # OR git gr

@ rebase the master branch with the SVN repository
@ go back to the work branch and rebase with master
@ ensure everything is fine
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Bl Git-svn: commit to Subversion

$> git svn dcommit # create an SVN revision for each commit

AFTER you sanitize the 'master’ branch!

(work)$> git checkout master
(master)$> git merge -no-ff work

@ rebase the master branch with the SVN repository
@ go back to the work branch and rebase with master
@ ensure everything is fine

@ force 3-ways merge your local commit
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T Git-svn: commit to Subversion

$> git svn dcommit # create an SVN revision for each commit

AFTER you sanitize the 'master’ branch!

(master)$> git commit -amend

@ rebase the master branch with the SVN repository
@ go back to the work branch and rebase with master
@) ensure everything is fine

@ force 3-ways merge your local commit

@ edit (amend) the last commit for your SVN dudes
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niinBll Git-svn: commit to Subversion

$> git svn dcommit # create an SVN revision for each commit

AFTER you sanitize the 'master’ branch!

(master)$> git svn dcommit

@ rebase the master branch with the SVN repository
@ go back to the work branch and rebase with master
@) ensure everything is fine

@ force 3-ways merge your local commit

@ edit (amend) the last commit for your SVN dudes
(@ Finally commit on the SVN server
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wiin Bl Git-svn: commit to Subversion

$> git svn dcommit # create an SVN revision for each commit

AFTER you sanitize the 'master’ branch!

(master)$> git checkout work

@ rebase the master branch with the SVN repository
@ go back to the work branch and rebase with master
@) ensure everything is fine

@ force 3-ways merge your local commit

@ edit (amend) the last commit for your SVN dudes
(@ Finally commit on the SVN server

@ Go back to the ‘work’ branch!
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Shell Integration

o Git Completion — Git flow completion

Colored PS1

@ bash: integrate __git_ps1() function in your PS1 variable
< normally part of the bash-completion package

— See integration in the ULHPC/dotfiles repository

$> export GIT_PS1_SHOWDIRTYSTATE=1
that

@ zsh: agnoster theme / powerline
— Mac OS instructions

# you probadbly want

@ On CentOS/Redhat, you have to source the correct file
$> 1n -s /usr/share/git-core/contrib/completion/git-prompt.sh

/etc/profile.d/
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https://github.com/bobthecow/git-flow-completion/wiki/Install-Bash-git-completion
https://github.com/bobthecow/git-flow-completion
https://github.com/ULHPC/dotfiles/blob/master/bash/bashrc
https://github.com/robbyrussell/oh-my-zsh/blob/master/themes/agnoster.zsh-theme
https://github.com/milkbikis/powerline-shell
http://www.dotnet-rocks.com/2015/05/07/setting-up-iterm2-with-oh-my-zsh-and-powerline-on-osx/

inB External Merge and Diff Tools

o Git offers visual diff/merge tools, assuming you configured it:
$> git config --global merge.tool sourcetree

$> git difftool [<commit>] diff GUI ]
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inB External Merge and Diff Tools

o Git offers visual diff/merge tools, assuming you configured it:
$> git config --global merge.tool sourcetree

$> git difftool [<commit>] diff GUI ]

$> git mergetool [<path>...] # resolving merge conflicts
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win B External Merge and Diff Tools

o Git offers visual diff/merge tools, assuming you configured it:
$> git config --global merge.tool sourcetree

$> git difftool [<commit>] diff GUI
$> git mergetool [<path>...] # resolving merge conflicts

@ You can set up another graphical merge-conflict-resolution tool
— List the available tools: git mergetool --tool-help
— Mac OS: git config --global merge.tool opendiff
— Linux: git config --global merge.tool kdiff3
< Cross-platform: P4Merge (download)

$> brew cask install pdmerge # on Mac 0S, using Homebrew and Cask I"li I“
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Using P4Merge as diff/merge tool

git
git
git
git
git

config --global merge.tool p4mergetool
config --global mergetool.p4mergetool.trustexitcode false
config --global mergetool.p4mergetool.keeptemporaries false
config --global mergetool.p4mergetool.keepbackup
config --global mergetool.pdmergetool.cmd \

$BASE $LOCAL $REMOTE $MERGED

false

(SN

(S
s
s
s

Kaleidoscope
Araxis Merge
DeltaWalker
DiffMerge (free)
SourceTree (free)

o Alternatives (mostly Mac OS)

Introduction to Git
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http://www.perforce.com/product/components/perforce-visual-merge-and-diff-tools
http://www.kaleidoscopeapp.com/
http://www.araxis.com/merge/
http://www.deltawalker.com/
http://www.sourcegear.com/diffmerge/
https://www.sourcetreeapp.com/

LBl Other Cool Stuff

$> git stash

Stashing $> git stash pop
$> git stash list
o Move changes to a separate “stash’. LB (10 SR Crily

$> git stash drop
$> git stash clear

Interactive Rebase

$> git rebase -i <branch>
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LBl Other Cool Stuff

Stashing $>

o Move changes to a separate “stash”. b

git
git
git
git
git
git

stash

stash pop
stash list
stash apply
stash drop
stash clear

Interactive Rebase

$> git rebase -i <branch>

o Git hooks:
— Located in .git/hooks/
< scripts run at various stages of Git operation

— useful to perform lint actions for instance before pushing l"" l“
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il QuestiOI‘IS?

Sébastien Varrette, PhD
mail: sebastien.varretteQ@uni.lu
Office E-007
Campus Kirchberg
6, rue Coudenhove-Kalergi
L-1359 Luxembourg

UL HPC Management Team
mail: hpc-sysadmins@uni.lu
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