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1. Getting Started 

1. About Version control 
 

1. Local Version Control Systems (VCS) 
2. Centralized Version Control Systems (CVCS) 
3. Distributed Version Control Systems (DVCS) 

“Git is a distributed version control designed for speed and efficiency” 

CVCS DVCS 



1. Getting Started 

2. A short History of Git 
 
 
In 2005 Git was initially developed as a DVCS for 
serving the Linux Kernel development community 
 



1. Getting Started 

2. A short History of Git 
 
Goals of GIT: 
 
• Speed 
• Simple design 
• Strong support for non-linear development 
• Able to handle large projects (speed and data size) 
 



1. Getting Started 

3. Git Basics 
 

1. Snapshots not differences 
2. Nearly every operational is local 
3. Git Has Integrity (Everything is Checksummed) 
4. Git Generally Only Adds Data  

 



1. Getting Started 

3. Git Basics 
 

  
5. The Three States 

 

Three States: 
 
Modifiy     Stage     Commit 
 
Modified – a file that is modified but 
not staged. (In the working directory) 
 
Staged – a file that is staged but not 
commited. (In the staging area) 
 
Committed – a file that is staged and 
committed. (In the git directory) 



1. Getting Started 

4. Installing Git 
 
 

1. Installing from Source 
2. Installing on Linux 
3. Installing on Mac 
4. Installing on Windows 

 
 

$ yum install epel-release # Installs Enterprise Linux Enterprise Packages. 
$ yum install git # Installs git on CentOS based systems. 
$ yum install gitk # Installs git GUI on CentOS based systems. 



1. Getting Started 

5. First Time Git Setup 
 
/etc/gitconfig – System Wide configuration file. 
~/.gitconfig – User specific configuration file. 
.git/config – git directory (repository) specific configuration file. 

 
1. Your Identity 

 $ git config --global user.name "John Doe" 
 $ git config --global user.email johndoe@example.com 

2. Your Text Editor 
$ git config --global core.editor emacs 
$ git config --global color.ui true 

3. Your Diff Tool 
$ git config --global merge.tool vimdiff 

4. Checking Your Settings 
 $ git config --list 
 $ git config user.name 



1. Getting Started 

6. Getting Help 
 
 
 
$ git help <verb> 
$ git <verb> --help 
$ man git-<verb> 

 
e.g: $ git help config 



1. Getting Started 

7. Summary 

You should have a basic understanding of what 
Git is and how it’s different from the CVCS you 
may have been using. You should also now 
have a working version of Git on your system 
that’s set up with your personal identity. It’s 
now time to learn some Git basics. 



2. Git Basics (p.13) 

1. Creating a Git Repository 
1. Initializing a repository in an existing directory 

$ git init     # Creates a subdirectory 
 

2. Cloning an existing repository 
$ git clone git://mygit.grigale.com/shelf.git 

 



2. Git Basics 

2. Recording Changes to the repository 
 

1. Checking the status of your files 
git status 

2. Tracking the new files 
git add file1 

3. Staging modified files 
git add file2 

4. Ignoring files 
cat ~/.gitignore 
*.[ao] 
*~ 

5. Viewing Your Staged and Unstaged Changes  
git status 
git diff 

 
 



2. Git Basics 

2. Recording Changes to the repository 
 

6. Committing Your Changes 
git add file1 
git commit -m “initial commit”  

7. Skipping the Staging Step  
git commit -a -m “Initial commit” 

8. Removing Files  
$ git rm file1    # removes file1 from the work-dir. 
$ git rm --cached file1 #Unstages file1 but does not delete it 
from the work-dir. 

9. Moving Files 
$ git mv file1 file2  # Renames file1 to be file2.  

 
 



2. Git Basics 

3. Viewing The Commit History 
 

1. Limiting Log Output 
$ git log 
$ git log --pretty=oneline 
$ git log --pretty=format:"%h - %an, %ar : %s" 

2. Using GUI to Visualize History 
 
 



2. Git Basics 

4. Undoing Things 
 

1. Changing Your Last Commit 
$ git commit --amend 

2. Unstaging a Staged File 
$ git add readme   (After adding a readme file) 
$ git status 
$ git reset HEAD readme 

3. Unmodifying a Modified File 
$ git checkout -- readme 

 
 
 



2. Git Basics 

5. Working with Remotes 
 

1. Showing Your Remotes 
$ git remote  # shows the remote server (default name – origin) 

2. Adding Remote Repositories 
$ git remote add sc git://grigale.com/sc 

3. Fetching from Your Remotes  
(Update remote tracking branches) 

4. $ git fetch  
5. Pulling from Your Remotes  

(Update your own local branches from remote branches). 
$ git pull 

6. Pushing to Your Remotes 
$ git push origin master 

7. Inspecting a Remote  
$ git remote show origin 

8. Removing and Renaming Remotes 
$ git remote show origin 
$ git remote rename sc origsc 
$ git remote rm origsc  



2. Git Basics 

6. Tagging 
 

1. Listing your Tags 
$ git tag 

2. Creating Annotated tags (tag that we explicitly 
know who created it and has a 
comment/descrition to it). 

$ git tag -a v1.4 -m “my version 1.4” 
$ git tag 
$git show v1.4 

3. Creating signed tag 
$ gpg --list-keys 
$ gpg –gen-key  
$ git tag -s v1.4 -m “my version 1.4” 

4. Lightweight Tags  
$ git tag  v1.4   # Simply don’t use -a/-s/-m 

5. Verifying 
$ git tag  -v v1.4 



2. Git Basics 

6. Tagging 
 

1. Tagging older commit 
  $ git tag -a v1.4 -m 'version 1.2' 9fceb02 
 # where 9fceb02 is an older commit. 
8. Sharing tags 

$ git push origin v1.4  # push a specific tag – v1.4 
$ git push origin --tags  # push a lot of tags at once. 

 
 

 
 



2. Git Basics 

7. Tips and Tricks 
 

1. Auto-Completion 
Fetch git-completion.bash from: 

https://github.com/git/git/blob/master/contrib/completion/git
-completion.bash 

Put it in to your home directory, and add the following 
line to .bashrc: 
source  ~/git-completion.bash 
 

2. Git Aliases 
$ git config --global alias.co checkout 
$ git config --global alias.br branch 
$ git config --global alias.ci commit 
$ git config --global alias.st status 
$ git config --global alias.unstage 'reset HEAD --‘ 
$ git config --global alias.last 'log -1 HEAD‘ 
$ git config --global alias.visual '!gitk' 



2. Git Basics 

8. Summary 

At this point, you can do all the basic local Git 
operations — creating or cloning a repository, 
making changes, staging and committing those 
changes, and viewing the history of all the 
changes the repository has been through. Next, 
we’ll cover Git’s killer feature: its branching 
model. 



3. Git Branching (p.51) 

1. What is Branching 
 

A branch in Git is simply a lightweight movable pointer to  
. As masteranother commit. The default branch name in Git is 

you initially make commits, you’re given a  master branch that 
points to the last commit you made.   Every time you commit, 

it moves forward automatically. 



3. Git Branching 

2. Basic Branching and Merging 
 

1. Basic Branching 
$ git branch testing   # Creates a new branch called testing. 
$ git checkout test1 # Switches to an existing branch - test1. 
$ git checkout master  # Returns back to the master branch. 
$ git checkout -b iss53 # Incorporates creating and switching 
to a new branch called iss53. 

2. Basic Merging 
$ git checkout master 
$ git checkout -b hotfix  # Creates and switches to hotfix 
branch. (Assume you made some changes and commited 
them...) 
$ git checkout master  # Switches to master branch. 
$ git merge hotfix # Merge hotfix to master branch. 
$ git branch -d hotfix # Deletes branch hotfix. 

 



3. Git Branching 

2. Basic Branching and Merging 
 

 
Basic Merge Conflicts 

You should edit all the conflicted files and resolve the 
conflicts. After resolving the conflicts, Stage the 
changes and commit the merge. 

 

<<<<<<< HEAD 
<div id="footer">contact : 
email.support@github.com</div> 
======= 
<div id="footer"> 
please contact us at support@github.com 
</div> 
>>>>>>> iss53 

Portion of the 
conflict that is part  
of the current 
branch 

Portion of the 
conflict that is part  
of the other 
branch 



3. Git Branching 

3. Branch Management 
 
$ git branch # Shows available branches.  (The branch with the 
start is the current branch we are working on.) 

 
Output examle: 
 
$ git branch 
iss53 
* master 
testing 

 
$ git branch --merged # Shows which branches are already 
merged with the current branch. 
$ git branch --no-merged # Shows which branches are not 
merged with the current branch. 



3. Git Branching 

4. Branching Workflows 
 
1. Long Running Branches 

Many developers tend to use “master” as the stable 
code and other branches for development process, 
merging this branches into master when the code is 
stable. 

2. Topic Branches 
The work can be separated into silos, where each silo 
is a topic branch, where we address a specific issue. 

 
 



3. Git Branching 

5. Remote Branches 
 
 
1. Pushing 

$ git push origin serverfix 
$ git fetch origin 
$ git checkout -b serverfix origin/serverfix  

2. Tracking Branches  
$ git checkout --track origin/serverfix # Local serverfix branch tracks 
remote origin/serverfix branch. (On version 1.6.2 or later) 
$ git checkout -b sf origin/serverfix  # Local sf branch will be 
pushing/pulling from origin/serverfix. 

3. Deleting Remote Branches 
$ git push origin :serverfix  # Deletes serverfix from origin. 
 
(The exact command is:  
git push [remote]  [localbranch]:[remotebranch] ) 

 
 



3. Git Branching 

Merge 
Rebase 

6. Rebasing 
 
There are two ways to integrate changes from one 
branch into another: merge and rebase.  
 
1. The Basic Rebase  

As opposed to merge, in a rebase we simply take the 
branch we are in  (experiment)and implement all the 
changes unique to this branch to be in the branch we 
want to rebase. 
 

Initial 



3. Git Branching 

Merge 

Using Merge: 
 
$ git checkout master 
$ git merge experiment 
 
 

 

Initial 



3. Git Branching 

Rebase 

Using rebase: 
$ git checkout experiment 
$ git rebase master 
 
(Now, if we want to advance master we can do it  
With fast forward merge –  
$ git checkout master 
$git merge experiment 
 

 

Initial 



3. Git Branching 

 
2. More Interesting Rebases  
 
$ git rebase --onto master server client 
This rebases CLIENT and Not(SERVER) into master 

 

Initial 
State  

After 
Rebase 



3. Git Branching 

2. The Perils of Rebasing  
 
 

Never rebase commits that you have pushed to a public 
repository !!! 
 
Rebasing is only to be done on local branches !!! 
 



3. Git Branching 

7. Summary  
 

We’ve covered basic branching and merging in Git. 
You should feel comfortable creating and 
switching to new branches, switching between 
branches and merging local branches together. 
You should also be able to share your branches by 
pushing them to a shared server, working with 
others on shared branches and rebasing your 
branches before they are shared. 



4. Git on the Server (p.81) 

1. The Protocols 
 

1. Local Protocol – requires a mountable file-
system on each client. 
 

2. The SSH Protocol – very easy to access over the 
network. 
 

      3. The Git Protocol – A special daemon that listens 
on port 9418 (In order for a repository to be served over the 
Git protocol, you must create the git-daemon-export-ok file — the 
daemon won’t serve a repository without that file in it — but 
other than that there is no security.) 

 
4. The HTTP/S Protocol – Simple and Easy to use. 

The preferred method for collaborating with someone 
is to set up an intermediate repository that you both have access to, and 
push to and pull from that. 



4. Git on the Server 

2. Getting Git on the Server 
 

1. Putting the Bare Repository on a Server 
 
$ git clone --bare myproject myproject.git 
 
Bare repository option –  
• A repository without a working directory.  
• Asually for centralized repository purposes. 
•  Ends with .git . 
Shared option – adds group permissions. 

2. Small Setups 
 

$git init --share --bare  # creates a bare and shared 
repository. 



4. Git on the Server 

3. Generating your SSH Public Key 
 
$ ssh-keygen [-t rsa|dsa] -N “”  # This will not require a 
pass phrase. 
 

 
 

 



4. Git on the Server 

4. Setting Up the Server 
 
To setup access without requiring a password: 
 
cat  haim_dsa.pub >> ~git/.ssh/authorized_keys 
cat  idan_dsa.pub  >> ~git/.ssh/authorized_keys 
 
passwd -s git /bin/git-shell 



4. Git on the Server 

5. Public Access 
 

 
 



4. Git on the Server 

6. GitWeb 
A Visual Web UI to view a Git repository.  

 
 

 



4. Git on the Server 

7. Gitosis 
A sophisticated way to handle SSH access with hundreds 
of users. 
Uses a git repository to handle authorized_keys access. 
 

 
 



4. Git on the Server 

8. Gitolite 
 
Gitolite allows you to specify permissions not just by 
repository, but also by branch or tag names within each 
repository. That is, you can specify that certain people (or  
groups of people) can only push certain “refs” (branches or 
tags) but not others. 

 
1. Installing 
2. Customizing the Install 
3. Config File and Access Control Rules  
4. Advanced Access Control with “deny” rules  
5. Restricting pushes by files changed  
6. Personal Branches  
7. “Wildcard” repositories  
8. Other Features  



4. Git on the Server 

9. Git Daemon 
 
For public, unauthenticated read access to your projects, you’ll 
want to move past the HTTP protocol and start using the Git 
protocol. The main reason is speed. The Git protocol is far 
more efficient and thus faster than the HTTP protocol, so using 
it will save your users time. 

 
 

 



4. Git on the Server 

10. Hosted Git 
 
1. GitHub – a User centric git hosting website. 
 

 
 



5. Distributed Git 

1. Distributed WorkFlows 
 
 
Unlike Centralized Version Control Systems (CVCSs), the 
distributed nature of Git allows you to be far more flexible in 
how developers collaborate on projects.  
In centralized systems, every developer is a node working more 
or less equally on a central hub.  
In Git, however, every developer is potentially both a node and 
a hub — that is, every developer can both contribute code to 
other repositories and maintain a public repository on which 
others can base their work and which they can contribute to. 

 
 



5. Distributed Git 

1.1 Centralized Workflows 
 

In centralized systems, there is generally a single collaboration 
model—the centralized workflow. One central hub, or 
repository, can accept code, and everyone synchronizes their 
work to it. A number of developers are nodes — consumers of 
that hub — and synchronize 
to that one place 



5. Distributed Git 
1.2 Integration Manager Workflow – For Small Projects 

Because Git allows you to have multiple remote repositories, it’s possible to have 
a workflow where each developer has write access to their own public repository 
and read access to everyone else’s. This scenario often includes a canonical  
repository that represents the “official” project. To contribute to that project, you 
create your own public clone of the project and push your changes to it. Then, 
you can send a request to the maintainer of the main project to pull in your 
changes. They can add your repository as a remote, test 
your changes locally, merge them into their branch, and push back to their 
repository. The process works as shown above. 



5. Distributed Git 
1.2 Dictator and Lieutenants Workflow – For Large Projects 

 
 

This is a variant of a multiple-repository workflow. It’s generally used by huge 
projects with hundreds of collaborators; one famous example is the Linux kernel. 
Various integration managers are in charge of certain parts of the repository; 
they’re called lieutenants. All the lieutenants have one integration manager 
known as the benevolent dictator. The benevolent dictator’s repository serves as 
the reference repository from which all the collaborators need to pull. The 
process works as shown above. 



5. Distributed Git 

2. Contributing to a project 
 

1. Commit Guidelines. 
2. Private Small Team 
3. Private Managed Team 
4. Public Small Project 
5. Public Large Project 



5. Distributed Git 

3. Maintaining a project 
 

1. Working in Topic Branches. 
2. Applying patches from email. 
3. Checking Our Remote Branches. 
4. Determining What is Introduced. 
5. Integrating contributed workflows 

Cherry picking workflows – a way to rebase a single commit into our branch. 
$ git cherry-pick  <SHA1> 

6.  Tagging releases 
$ git tag [-a|-s] v1.5 -m “Version 1.5” 

7. Generating a build number. 
Will apply a description based on the nearest tag available. 
$git describe master 

8. Preparing a release 
 $ git archive master --prefix=project/ --format=zip > `git describe master`.zip  

 
 



6. Git Tools 

Git Tools 
 
1. Revision selection 
2. Interactive Staging 

$ git add –i   # allows interactive staging 
3. Stashing – Saving your modified and staged data to a stack area, in order to allow 

switching between branches. 
$ git stash  

4. Rewriting History – revising your commit history. 
1. Changing last commit – by using --ammend. 
2. Chaging multiple commit messages – by rebasing to HEAD~3. 
3. Reordering Commits – by changing the rebase script. 
4. Squashing Commits – Squashing several commits to a single commit. 
5. Splitting Commits –  

5. Debugging with Git 
1. File annotation 
2. Binary Search 
 

 



7. Customizing Git 

 
1. Git Configuration 

 
2. Git Attributes 

 
3. Git Hooks 

 
 



9. Git Internals 

1. Plumbing and Porcelain commands 
Plumbing commands – are commands that do low-level work and not to  
be run by the user – but mainly by scripts. 
Porcelain commands – are commands that intended for UI. 

2. Git Objects – After initializing git it creates a .git/objects directory with info  
Pack subdirectories. 
 
Blob – an object that contains data. 
Tree – an object that contains  
 
$ git cat-file -p  <SHA1>  # shows the content of the blob. 
$ git cat-file -p  master^{tree}  # shows the content of a commit/branch object. 
$ git cat-file -p  <SHA1>^{tree}  # shows the content of a directory object. 
 
 
 



9. Git Internals 

3. References 
 
Ref - A reference is a file that contains a SHA1 value which helps to identify a where 
are our last commits. 
 
The HEAD – a symbolic reference to another reference. 
 
The TAG – a reference to a commit (commit contains a tree object). 
 
Remote – a reference that is under refs/remotes directory. A reference is different 
than a branch in that it can’t be checked out. 
 
Pack file – a file that contains a pack of all the objects that were removed from the 
file-system. 
 

 



Thank you ! 


