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1 Git Extensions

Git Extensions is a toolkit aimed to make working with Git under Windows more intuitive. The shell
extension will integrate in Windows Explorer and presents a context menu on files and directories.
There is also a Visual Studio plug-in to use Git from Visual Studio. The source code of Git Extensions
is located here: http://github.com/spdr870/qitextensions/tree/master

1.1 Features

Windows Explorer integration for Git

Visual Studio (2005/2008) plug-in for Git

Feature rich user interface for Git

Single installer installs Git, Git Extensions and the merge tool KDiff3
32bit and 64bit support

1.2 Video tutorials

There are video tutorials for some basic functions on YouTube.

1 Clone - Git Extensions - http://www.youtube.com/watch?v=TIZXSkJGKF8

2 Commit changes - http://www.youtube.com/watch?v=B8uvje6X7lo

3 Push changes - http://www.youtube.com/watch?v=JByfXdbVAIE

4 Pull changes - http://www.youtube.com/watch?v=9g8gXPsi5Ko

5 Handle merge conflicts - http://www.youtube.com/watch?v=Kmc39RvuGM8
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2 Getting started

2.1 Install

There is a single click installer that installs MSysGit, kdif3 and Git Extensions. You can choose to
install the 32bit or 64bit version on the fist page of the installer.
The installer can here: http://code.google.com/p/gitextensions/

jﬁ GitExtensions

= 0

# GitExtensions =1L—

Operating system

Select if this iz an 32-bit or B4-bit version of windows

@ 32-bit

() B4-bit

() Other [not supported)

Select Installation Folder

The installer will install GitE xtensions to the following folder.

Toinstall in this folder, click "Mext". To install to a different folder, enter it below or click “Browse"

Folder:
C:4Program Files\GitE stensionsY]

Browse. ..

Install Git Exdensions for yourself, or for amyone who uses this computer:

L —

() Everyone
@ Just me
=) e
l -
4l GitExtensions =l 4 GitExtensions =l
Choose options to install Select 55H client
Select the modules pou want ta install Select the 55H client that will be used by Git Extensions. PuTTY has better intergration on
“windows. OpenSSH is the Git default
Shell extension () OpenSSH
Visual Studio 2005 plugin @ PuTTY [plink.zxe)
Cancel ] [ < Back ] [ Next > Cancel ] [ <Back ] [ Mext > ]

jﬁ GitExtensions

Install required software

msysgit
KDiff3

Select programs you want o install If a program is alleady installed, uncheck it.

Cancel ] [ < Back

] I Next »
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2.2  Settings

All settings will be verified when Git Extensions is started for the first time. If Git Extensions requires
any settings to be changed the settings dialog will be shown. All incorrect settings will be marked red.
You can ask Git Extensions to try to fix the setting for you by clicking on it.

*§ Settings —— — @

Chectlist |G'rt extensions I Global settings | Local settings | Ssh |
The checklist below validates the basic settings needed for Git Extensions to work propery. (click an an item to fic it)

git.cmd not found. To solve this problem you can set the comect path in settings.

agit exe is found on your computer.

Shell extensions registered property.

You need to configure a user name and an email address.

You need to corfigure merge tool in order to solve mergeconflicts (kdiff3 for example).
GitExdensions is propery registered.

55H client PuTTY is corfigured propery

Check settings at startup (disables automaticly f all settings are comect)

.

All settings that are specific to Git Extensions will be stored in the Windows registry. The settings that
are used by Git are stored in the config files of Git. The global settings are stored in a file called
.gitconfig in the user directory. The local settings are stored in the .git\config file of the repository.

The ‘Git Extension’ tab contains all settings needed for Git Extension to run properly. The path to
git.cmd and git.exe can be set here. This is only needed when these are not in the system path.

Path to git.cmd Needed for Git Extensions to run Git commands

Path to git.exe Only needed for a few optimized commands

Limit number of commits that Git Extensions uses lazy loading to load the commit log. Lower this
will be loaded in list at start-up. | number to increase the start-up speed. Increase the number for
faster scrolling. Turn of revision graph for optimal result!

Show revision graph in commit | Turn revision graph in commit log on/off.

log.
Show Git command line dialog | Turn this option on if you want to see the Git command line dialog
when executing process. when a process is executed.
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" SE‘“iI‘lgS el - o -

B

Chechdist |} Git extensions | Global settings | Local settings | Ssh |

Path to git exe (eave empty when gt .exe is in the path)

Limit number of commits that will be loaded in list 2t statup. | 2000 0
Cther commits will be loaded when needed. Lower number
result is shorter startup time, but slower scrolling.

Close process dialog automatichy when process is succeeded
Show Git commandiine dialog when executing process [

Show revizion graph in commit log

Path to git.cmd leave empty when git.cmd is in the path) c:\Program Files"Git\omd*,

-

In the ‘Global settings’ tab some global Git settings can be set.

User name User name shown in commits and patches

User email User email shown in commits and patches

Editor Editor that git.exe opens (e.g. for editing commit message). This is
not used by Git Extensions, only when you call git.exe from the
command line. By default Git will use the command line text editor
Vi.

Mergetool Merge tool used to solve merge conflicts. Git Extensions will search

for common merge tools on your system.

Path to mergetool

Path to merge tool. Git Extensions will search for common merge
tools on your system.

Mergetool command

Command that Git uses to call the merge tool. Git Extensions will
try to set this automatic when a merge tool is chosen.

F

i Settings

.. [

| Checklist | Git extensions | |

| Local settings | Ssh |

Mergetool command

Liser name Henk

User email Henk_Westhuis @hotmail com
Editar

Mergetaal bediff3 -

Pathto mergetool  c-/Program Files/KDif 3/kdiff3 exe

Keep backup (.orig) after merge

» | Suggest command
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In the tab ‘'SSH’ you can configure the SSH client you want Git to use. Git Extensions is optimized for
PUTTY. Git Extensions will show command line dialogs if you do not use PUTTY and user input is
required. Git Extensions can load SSH keys for PUTTY when needed.

2.3  Clone existing repository

You can clone an existing repository using the ‘Clone’ menu option. You can choose the repository
type to clone to. For personal use you need to choose ‘Personal repository’. For a central or public
repository, choose ‘Central repository’. A central repository does not have a working dir.

*# Clone I.Elﬂlﬂ_hr

Repository to clone  git://github .com/spdr870/gitesdensions git - Browse

I

Destination F\demo'| - Browse

Subdirectory to create  gitestensions

The repository will be cloned to a new directory located here:
demo gitextensions

Repositony type

@ Personal repository

(71 Certral repository, no warking dir {~bare)

AT
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2.4  Create new repository

When you do not want to work on an existing project, you can create your own repository. Choose the
menu option ‘Init new repository’ to create a new repository.
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3 Browse repository

You can browse a repository by starting Git Extensions and select the repository to open. The main
window contains the commit log. You can also open the ‘Browse’ window from the shell extensions
and from the Visual Studio IDE.

3.1  View commit log
The full commit history can be browsed. There is a graph that shows branches and merges.

In the context menu of the commit log you can enable or disable the revision graph. You can also
choose to only show the current branch instead of showing all branches. The other options will be
discussed later.
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3.2  Search history

The history can be searched using regular expressions are basic search terms. There will be filtered
on the commit message only.
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3.3  Singe file history

The single file history viewer shows all revisions of a single file. You can view the content of the file in
after each commit in the ‘View' tab.

You can view the difference report from the commit in the ‘Diff’ tab. Added lines are marked with a ‘+’,
removed lines are marked with a —'.
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3.4 Blame

There is a blame function in the file history browser. It shows the last person editing a single line.

Double clicking on a code line shows the full commit introducing the change.
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4 Commit

A commit is a set of changes with some extra information. Every commit contains the follow
information:

Changes

Committer name and email

Commit date

Commit message

Cryptographically strong SHA1 hash
Each commit creates a new revision of the source. Revisions are not tracked per file; each change
creates a new revision of the complete source. Unlike most traditional source control management
systems, revisions are not named using a revision number. Each revision is named using a SHA1L, a
41 long characters cryptographically strong hash.

4.1  Commit changes

Changes can be committed to the local repository. Unlike most other source control management
systems you do not need to checkout files before you start editing. You can just start editing files, and
review all the changes you made in the commit dialog later. When you open de commit dialog, all
changes are listed in the top-left.

There are three kinds of changes:

Untracked This file is not yet tracked by Git. This is probably a new file, or a file that has not
been committed to Git before.

Modified This file is modified since the last commit.

Deleted This file has been deleted.
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When you rename or move a file Git will notice that this file has been moved, but currently Git
Extensions does not show this in the commit dialog. Occasionally you will need to undo the file
change. This can be done in the context menu of any unstaged file.

During your initial commit there are probably lots of files you do not want to be tracked. You can ignore
these files by not staging them, but they will show every time. You could also add them to the
.gitignore file of you repository. Files that are in the .gitignore file will not show up in the commit dialog
again. You can open the .gitignore editor from the menu ‘Working dir changes’.

You need to stage the changes you want to commit by pressing the ‘Stage selected files’ button. You
also need to stage deleted files because you stage the change and not the file. When all the changes
you want to commit are staged, enter a commit message and press the commit button.

Itis also possible to add files to you last commit using the ‘Amend to last commit’ button. This can be
very useful when you forgot some changes. This function rewrites history; it deletes the last commit
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and commits it again including the added changes. Make sure you only use ‘Amend to last commit’
when the commit is not yet published to other developers.

4.2  Cherry pick commit

A commit can be recommitted by using the cherry pick function. This can be very useful when you
want to make the same change on multiple branches.

4.3 Revert commit

A commit cannot be deleted once it is published. If you need to undo the changes made in a commit,
ou need to create a new commit that undoes the changes. This is called a revert commit.
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4.4  Stash changes

If there are local changes that you do not want to commit yet and not want to throw away either, you
can temporarily stash them. This is useful when working on a feature and you need to start working on
something else for a few hours. You can stash changes away and then reapply them to your working
dir again later. Stashes are typically used for very short periods.

You can create multiple stashes if needed. Stashes are shown in the commit log with the text [stash] .

The stash is especially useful when pulling remote changes into a dirty working directory. If you want a
more permanent stash, you should create a branch.
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5 Tag

Tags are used to mark a specific version. Usually a tag will not be moved anymore. The image below
shows the commit log of Git Extensions with to tags indicating version [1.08] and [1.06].

5.1 Create tag

In Git Extensions you can tag a revision by choosing ‘Create new tag’ in the commit log context menu.
A dialog will prompt for the name of the tag. You can also choose ‘Create tag’ from the ‘Commands’
menu, which will show a dialog to choose the revision and enter the tag name.

Once a tag is created, it cannot be moved again. You need to delete the tag and create it again to
move it.

5.2 Delete tag

For some operation it is very useful to create tags for temporary usage. Git uses SHA1 hashes to
name each commit. When you want to merge with an unnamed branch it is good practise to tag the
unnamed branch, merge with the tag and then delete the tag again.
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6 Branches

Branches are used to commit changes separate from other commits. It is very
common to create a branch when you start working on a feature and you are not sure
if this feature will be finished in time for the next release. The image on the right
illustrates a branch created on top of commit B.

In Git branches are created very often. Creating a branch is very easy to do and it is
recommended to create a branch very often. In fact, when you make a commit to a
cloned repository you start a new branch. | will explain this in the pull chapter.

You can check on what branch you are working in the toolbar.

6.1 Create branch

In Git Extensions there are multiple ways to create a new branch. In the image below | create a new
branch from the context menu in the commit log. This will create a new branch on the revision that is
selected.

I will create a new branch called ‘Refactor’. In this branch | can do whatever | want without considering
others. In the ‘Create branch’ dialog there is a checkbox you can check if you want to checkout this
branch immediate after the branch is created.

When the branch is created you will see the new branch [Refactor] inthe commit log. If you chose to
checkout this branch the next commit will be committed to the new branch.

Creating branches in Git requires only 41 bytes of space in the repository. Creating a new branch is
very easy and is very fast. The complete workflow of Git is optimized for branching and merging.

6.2 Checkout branch

You can switch from the current branch to another branch using the checkout command. Checkout a
branch sets the current branch and updates all sources in the working dir. Uncommitted changes in
the working dir can be overwritten, make sure your working dir is clean.
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6.3  Merge branches

In the image below there are two branches, [Refactor] and [master] . We can merge the commits
from the master branch into the Refactor. If we do this, the Refactor branch will be up to date with the
master branch, but not the other way around. As long as we are working on the Refactor branch we
cannot tough the master branch itself. We can merge the sources of master into our branch, but
cannot make any change to the master branch.

To merge the Refactor branch into the master branch, we need to switch to the master branch first.

Once we are on the master branch we can choose merge by choosing ‘Merge branches’ from the
‘Commands’ menu. In the merge dialog you can check the branch you are working on. After selected
the branch to merge with, click the ‘Merge’ button.
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After the merge the commit log will show the new commit containing the merge. Notice that the
Refactor branch is not changed by this merge. If you want to continue working on the Refactor branch
you can merge the Refactor branch with master. You could also delete the Refactor branch if it is not
used anymore.

When you need to merge with on unnamed branch you can use a tag to give it a temporary nhame.

6.4 Rebase branch

The rebase command is the most complex command in Git. The rebase command is very similar to
the merge command. Both rebase and merge are used to get a branch up-to-date. The main
difference is that rebase can be used to keep the history linear contrary to merges.

A rebase of Refactor on top of master will perform the following actions:

All commits specific to the Refactor branch will be stashed in a temporary location

The branch Refactor will be removed

The branch Refactor will be recreated on the master branch

All commits will be recommitted in the new Refactor branch
During a rebase merge conflicts can occur. You need to solve the merge conflicts for each commit that
is rebased. The rebase function in Git Extensions will guide you through all steps needed for a
successful rebase.
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The image below shows the commit log after the rebase. Notice that the history is changed and is
seems like the commits on the Refactor branch are created after the commits on the master branch.

Because this function rewrites history you should only use this on branches that are not published to
other repositories yet. When you rebase a branch that is already pushed it will be harder to pull or
push to that remote. If you want to get a branch up-to-date that is already published you should
merge.

6.5 Delete branch

It is very common to create a lot of branches. You can delete branches when they are not needed
anymore and you do not want to keep the work done in that branch. When you delete a branch that is
not yet merged, all commits will be lost. When you delete a branch that is already merged with another
branch, the merged commits will not be lost because they are also part of another branch.

You can delete a branch using ‘Delete branch’ in ‘Commands’ menu. If you want to delete a branch
that is not merged into another branch, you need to check the ‘Force delete’ checkbox.
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7 Patches

Every commit contains a change-set, a commit date, the committer name, the commit message and a
cryptograph SHA1 hash. Local commits can be published by pushing it to a remote repository. To be
able to push you need to have sufficient rights and you need to have access to the remote repository.
When you cannot push directly you can create patches. Patches can be e-mailed to someone with
access to the repository. Each patch contains an entire commit including the commit message and the
SHAL.

7.1  Create patch

Format a single patch or patch series using the format patch dialog. You need to select the newest
commit first and then select the oldest commit using ctrl-click. You can also select an interrupted patch
series, but this is not recommended because the files will not be numbered.
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When the patches are created successfully the following dialog will appear.

7.2  Apply patches

It is possible to apply a single patch file or all patches in a directory. When there are merge conflicts
applying the patch you need to resolve them before you can continue. Git Extensions will help you
applying all patches by marking the next recommended step.
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8 Remote features

Git is a distributed source control management system. This means that all changes you make are
local. When you commit changes, you only commit them to your local repository. To publish your local
changes you need to push. In order to get changes committed by others, you need to pull.

8.1  Manage remote repositories
You can manage the remote repositories in the ‘Remotes’ menu.

When you cloned your repository from a public repository, this remote is already configured. You can
rename each remote for easy recognition. The default name after cloning a remote is ‘origin’. If you
use PUTTY as SSH client you can also enter the private key file for each remote. Git Extensions will
load the key when needed.

In the ‘Default pull behaviour’ tab you can configure the branches that need to be pulled and merged
by default. If you configure this correctly you will not need to choose a branch when you pull or push.
There are two buttons on this dialog:

Prune remote branches Throw away remote branches that do not exist on the remote
anymore
Update all remote branch info Fetch all remote branch information
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8.2  Pull changes

You can get remote changes using the pull function. Before you can pull remote changes you need to
make sure there are no uncommitted changes in your local repository. If you have uncommitted
changes you should commit them or stash them during the pull. You can read about how to use the
stash in the Stash chapter.

In order to get your personal repository up-to-date, you need to fetch changes from a remote
repository. You can do this using the ‘Pull’ dialog. When the dialog starts the default remote for the
current branch is set. You can choose another remote or enter a custom url if you like. When the
remote branches configured correctly, you do not need to choose a remote branch.

If you just fetch the commits from the remote repository and you already committed some changes to

your local repository, the commits will be in a different branch. In the pull dialog this is illustrated in the
image on the left. This can be useful when you want to review the changes before you want to merge

them with your own changes.
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When you choose to merge the remote branch after fetching the changes a branch will be created,
and will be merged you're your commit. Doing this creates a lot of branches and merges, making the
history harder to read.

Instead of merging the fetched commits with your local commits, you can also choose to rebase your
commits on top of the fetched commits. This is illustrated on the left in the image below. A rebase will
first undo your local commits (c and d), then fetch the remote commits (e) and finally recommit your
local commits. When there is a merge conflict during the rebase, the rebase dialog will show.

Next to the pull button there are some buttons that can be useful:

Solve conflicts When there are merge conflicts, you can solve them by pressing this button.

Stash changes When the working dir contains uncommitted changes, you need to stash them
before pulling.

Auto stash Check this checkbox if you want to stash before pulling. The stash will be
reapplied after pulling.

Load SSH key This button is only available when you use PUTTY as SSH client. You can
press this button to load the key configured for the remote. If no key is set, a
dialog will prompt for the key.
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8.3  Push changes

In the browse window you can check if there are local commits that are not pushed to a remote
repository yet. In the image below the green labels mark the position of the master branch on the
remote repository. The red label marks the position of the master branch on the local repository. The
local repository is ahead three commits.

To push the changes press ‘Push’ in the toolbar.

The push dialog allows you to choose the remote repository to push to. The remote repository is set to
the remote of the current branch. You can choose another remote or choose a url to push to. You can
also specify a branch to push.

You can not merge your changes in the remote repository. Merging must be done locally. This means
that you cannot push your changes before the commits are merged locally. In practice you need to pull
before you can push most of the times.
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9 Merge conflicts

When merging branches or commits you can get merge conflicts. Git will try to resolve these, but
some conflicts need to be resolved manually. Git Extensions will show warnings when there is a
merge conflict.

9.1 Handle merge conflicts

To solve merge conflicts just click on a warning or open the merge conflict dialog from the menu. A
dialog will prompt showing all conflicts. You can solve a conflict by double-click on a filename.

There are three kinds of conflicts:

File deleted and changed Use modified or deleted file?

File deleted and created Use created or deleted file?

File changed both locally and remotely | Start merge tool.

If the file is deleted in one commit and changed in another commit, a dialog will ask to keep the
modified file or delete the file. When there is a conflicting change the merge tool will be started. You
can configure the tool you want to use for merge conflicts. The image below shows Perforce P4Merge
a free to use merge tool. Git Extensions is packaged with KDiff3, an open source merge tool.

In the merge tool you will see four versions of the same file:

Base The latest version of the file that exist in both repositories
Local The latest local version of the file

Remote The latest remote version of the file

Merged The result of the merge

When you are in the middle of a merge the file named local represents your file. When you are in the
middle of a rebase the file named remote represents your file. This can be confusing, so double check
if you are in doubt.
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10 Maintenance

In this chapter some of the functions to maintain a repository are discussed.

10.1 Compress Git database

Git will create a lot of files. You can run the ‘Compress git database’ to pack all small files building up

a repository into one big file. Git will also garbage collect all unused objects that are older then 15

days. When a database is fragmented into a many small files compressing the database can increase
erformance.

10.2 Verify Git database

Normally Git will not delete files right away when you remove something from your repository. The
reason for this is that you can restore deleted items if you need to. Git will delete removed items when
they are older then 15 days and you run ‘Compress git database’.

10.3 Remove dangling objects

You can force Git to delete removed objects by running the ‘Remove dangling objects’ function. You
can verify if there are dangling object by running ‘Verify git database’.
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10.4 Fix user names

When someone accidentally committed using a wrong username this can be fixed using the ‘Edit
.mailmap’ function. Git will use the username for an email address when it is set in the .mailmap file.

10.5 Ignore files

Git will track all files that are in the working directory. Normally you do not want to exclude all files that
are created by the compiler. You can add files that should be ignored to the .gitignore file. You can
use wildcards and regular expressions. All entries are case sensitive. The button ‘Add default ignores’

will add files that should be ignored when using Visual Studio.
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11 Integration

During installation you can choose to install the Visual Studio plug-in and shell extensions.

11.1 Visual Studio

There are two options in the context menu on files.
- View the file history by choosing the ‘File history’ option.
- Reset the file changes to the last committed revision.

A Git Extensions toolbar allows you to perform the most common actions.

Commit

Browse

Pull

Push

Stash changes

Settings
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Almost all function can be started from the ‘Git’ menu in Visual Studio.
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11.2 Windows Explorer

The common commands can be started from Windows Explorer using the shell extensions. This
option is only available when Shell Extensions are installed.
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12 Command line

12.1 Git Extensions command line

Most features can be started from the command line. It is recommended to add gitex.cmd to the path
when using from the command line.
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The following functions are available from the command line:

Add files

Apply patches

Archive

Create branches/tags

Checkout branches/tags/revisions
Merge branches

Rebase

Commit changes

Stash changes, with multiple stash support
Clone repositories

Push

Pull

SSH support

All Git remote features

Init new repository

Single file history

Full development history
Difference reports

Browsing repository

Support for external mergetools
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Git Cheat Sheet

Create new repository

Create shared repository

Clone repository

Checkout branch

Create branch

Delete branch

Merge branch (from the branch to merge into

Solve conflicts (add --tool=kdiff3 if no mergetool is specified)

Create tag

Add files/changes (. for all files)

Commit added files/changes (--amend to amend to las

"

t commit)

i

Discard changes

Create patch (-M = detect renames —C = detect copies)
$ % &

Apply patch without merging
%% % (( %' %

Merge patch
o8 % (((
% ' %
Solve conflicts (add --tool=kdiff3 if no mergetool

is specified)

N
*
‘ ‘

Stash changes

Apply stashed changes

Pull changes (add --rebase to rebase instead of mer ge)

%

Solve conflicts (add --tool=kdiff3 if no mergetool is specified)

Push changes (in branch $ git push c:/demol master master:<new>)

%
Blame
&*$
Help
%
Default names
master : default branch
origin : default upstream repository
HEAD : current branch
HEAD” : parent of HEAD

HEAD-4 : the great-great grandparent of HEAD
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