Git Git Tutorial  - Part 1 
Setup Notes
Windows
For windows, install msysgit from http://msysgit.github.com/
Make sure you select the "Git bash Here" option on the "Select Components" sreen of the installer.  All other configuraiton options can be left with the defaults. 
Linux
For Linux, follow the relevant instructions here http://git-scm.com/book/en/Getting-Started-Installing-Git
Essentailly this boils down to using either
# yum install git-core
For Fedora, Red-hat or dirivitives or
# apt-get install git-core
If your unfortunate enough to be using a Debian base install such as Ubuntu. 
Other
If your running another operating system, such as Mac OSX or FreeBSD, firstly well done (exposure to these things is useful).  With regards to the install, google some instructutions (or try these http://git-scm.com/book/en/Getting-Started-Installing-Git) and the very best of luck to you. 
Using Git
Getting Ready?
If your running Linux, make sure you have git installed.  Open a command window, you now have everything you need . 
If your running windows, open  shell window for git using "Git BASH", you can right click in a directory and use "Git BASH Here" if its installed (this only gives you a shell already in the correct directory). 
Git is run either from a linux shell (such as BASH) or on windows though a fake BASH shell.  It is therefore nessessary to provide you all with a short crash course in shell navigation. 
External tutorial: http://linuxcommand.org/learning_the_shell.php/learning_the_shell.php
	Command
	Description

	pwd
	Print Working Directory – Tells you where you are in the directory structure of the file system. e.g. /home/sc-gj/Documents/Notes

	ls
	List – Provides a list of files in the current directory, options can be added using – e.g. -l (long format) -h (human readable) -a (all files, inlcuding hidden) and can be combined -alh

	man
	Manual page – Can be used to display a manual page for any bash command e.g. man ls (this is not included in MINGW). 

	mkdir <name>
	Make Directory – creates a directory with the specified name in the current directory.  Can create a directory anywhere in the filesystem (provided parent directory exists) using relative or full path instead of name. 

	rm 
	Remove – Can be used to remove files or directories.  For directories use -r to recurse though child directories and -f to force (avoid yes / no question for each file).  These can be combined, -rf is a very common combination. Be careful however, once they are gone – THEY ARE GONE. 

	cp <source> <destination>
	Copy – a file or directory to another location, to copy and directory and its content use -R

	mv <source> <destination>
	Moves / Renames – moves or renames a file

	cat <filename>
	Concatenate to screen buffer – essentially show file content


Creating a local repository
Create a new folder

mkdir myproject
Change to the directory

cd myproject
make this folder a git repository (adds the .git sub-folder  - verify with ls -al)

git init
Configureing Git Locally (for this repository)
The first time you use git you need to do a little setup to ensure that it knows what to do, for example when it needs to open an editor to get comments for a commit or something.  Probably best not to do this in the labs, as it will set global preferences.  
git config --local user.name "Your Name"

git config --local user.email "your.email@smu.ac.uk"
git config --local core.editor vi
Note: This will only work if you've created a git repository (empty or otherwise) and your inside it. 
Configuring Git Globally (for our home machines)
The first time you use git you need to do a little setup to ensure that it knows what to do, for example when it needs to open an editor to get comments for a commit or something.  Probably best not to do this in the labs, as it will set global preferences.  
Enter the following commands:
git config --global user.name "Your Name"

git config --global user.email "your.email@smu.ac.uk"
git config --global core.editor vi
For tutorial only: Setup a test file
For the sake of the tutorial I've added a step where I'll we'll create a quick test file and add some text.  We can use this to check everything is working. Normally we'll either have a project from visual studio or some other folder of stuff ready to be added. 
Check we're in the right directory (myproject)
pwd
Create a file (we could do this in notepad or just about anything else as long as its in the right directory).  I'll stick to using the command line as it provides an oppotunity to introduce to you the vi editor. 
touch README.txt
vi README.txt
Welcome to a world of pain, the vi editor is one of the oldest and simplest programs in existence.  However its user interface is legendarily unfriendly, it can however be mastered (for simple tasks) very quickly.   
A nice guide for vi can be found here: http://www.unix-manuals.com/tutorials/vi/vi-in-10-1.html
Essentially vi has two modes, a command mode and an editing mode.  When editing we modify the big window at the top (in some way) and in command mode we enter commands the thin window at the bottom. 
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On staring vi we are faced with an empty document, to start writing hit 'i' you should notice that INSERT is reported at the bottom of the screen.
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Enter some text.  When finished, hit the escape key (ESC) to return to command mode.  Then enter the command ":wq"  to Write then Quit.  (Note we can also :w – write, and :q quit or to quit without saving changes :q!). 
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Adding files
To add the files to git (the magic bit that actually stores the changs, located in the hidden .git folder) we need to add them to the staging area.  These can then be commited to the repository.  We'll start by using git status to prove (to ourselves) that there are no files included by default in the staging area (to be committed).  
git status
Read the output of the above command carefully, we should note that there are untracked files (i.e. Files which are new/changed but not added to the commit).  
Now we add the file
git add README.txt 
Or we can use 
git add . 
To add all the files in the current directory.  There are other ways of atchieving this, we'll see that later on. We'll end by using git status again to prove (to ourselves) that the file we've asked to add is now in the staging area (to be committed).  
git status
Committing files
Now to commit our file.  With each commit we have to add a comment (our name, email and other information such as the time will be added automatically,) this will help us and others understand what was changed or updated in this commit.  The more work you put in here the less trouble you'll have trying to work out whats changed when something goes wrong.  We have two choices, we can either provide a message via the command line or git will launch an editor window (vi/vim) and allow us to enter a comment there.  
git commit -m "First commit of README file, contains no detalil just a test"
We can verify that the commit has been made using status this should show that the master branch – our current working branch – is clean, i.e. Nother to commit. 
git status
Finally we use this log command to read the history of our project, this will give information on who has made changes and when. 
git log
We could narrow this down, specifying times dates, most recent, or a file we're intersted in. Look this up if you need it: http://git-scm.com/book/en/Git-Basics-Viewing-the-Commit-History
Useful tip (not part of the ongong example)
Another useful point at this stages if we don't want to add just a few files to the staging area one by one (i.e. we're lazy and just want to add all modifed files) we can use 
git commit -a -m "message"
Creating a non-shared repository on the school server (sc-largo)
In order to put the repository on a remote server we have to make another version of it, called a bare tree.  Essentially this means a version with no working directory which is only ever checked out of the server, that no one will ever work on directly.  
First, move down (.. one directory down . current directory) a directory so we can see the directory we want to make a copy of and verify using pwd. 
cd ..

pwd
Should be able to see myproject directory, we're going to make a copy using git (called myproject.git).  The second line adds a new file which acts as a flag indicating that the git server is allowed to manage/modify this repository. 
git clone --bare myproject myproject.git

touch myproject.git/git-deamon-export-ok
Copy this new repository (with no working directory) to the server, into our own space.  Hopefully I've shown you all your space on the server and given you passwords :-s
First log into the server using ssh and create a new directory called git, this will be where we store all our git projects.  

We can do this from the MINGW32 window (or linux bash shell) simply use the command ssh followed by the server name.  Then use mkdir to make the directory and exit to get back to this machine. 
ssh username@sc-largo.sid.sihe.ac.uk
mkdir git

exit
We can then use the secure copy to move the file (note you'll be promted for your password). 
scp -r myproject.git username@sc-largo.sid.sihe.ac.uk:/home/yourUserName/git/
The best way to test if this has worked is of course to clone the repostitory from the server onto our machine.  This invovles cloning from a remote and is the next step in our tutorial. Later in the year you'll be working groups and using a shared repository (I'll set these up for you), however essentially you'll be pulling things from and pushing things to a server. 
Cloning from the remote repository (sc-largo)
There are two ways we could proceed, delete the current repositories and move and clone the remove.  Personally I'd be worried I'd messed something up so I'm going to move to another directory and clone the repository there.  So lets create a directory and move into it.  
mkdir test

cd test
Now we need to clone the repository from its location on the server. 
git clone username@sc-largo.sid.sihe.ac.uk:/home/username/git/myproject.git
Did it work?  To verify we enter the directory, use ls to see what files are there (the one we added should be there,) and use cat to look at the file. 
cd myproject

ls

cat README.txt
We can also make use of the git functions to see if the history etc. has been preserved. 
git status

git log
For tutorial only: making changes
For the next step we need to have made some changes to the file and committed those changes to the local copy of the git repository. Remember back in the lecture when we said git created local copies of the whole database of changes along with the code?  Use ls to look in the .git folder of the folder we just cloned.  You'll see it contains a complete copy of all the meta data from the remote (which is the same as the original local one we created).  
So using vi open the README.txt file and add some more text.  Then using commit commit your local change to the server. 
Pushing back to the remote
We'd now like to push the changes made to our local repositry back to the server.  This one of the best things about Git, we could have taken the repository home and worked on it checking histories etc. Seamlessly without connecting to the server.  Something impossible in CVS and many other centralised version control systems.  So provided non one else has updated the remote (since only we have access lets assume thats not happened,) we can push the repostory back onto the server. 
Remotes can be added to a git project, so we can have more than one. Perhaps one shared with our colleauges and one of our own for backup purposes.  When we checkout from a remote server git stores the remote we checked out from as origin, so in this case we need only to push back to the origin.  To push we need the branch name and we've not done branches.  So without worrying to much about what they are for now, lets just get a list of all the branches in our current project. 
git branch
We find that we have only one, this simplifies our pushing back to the server somewhat. 
git push origin master
The remote repository and our local copy are now in sync.  
Fetch and Pull
Fetch updates the database part of our local repository but does not update our working copy of the code.  So if for example: I clone a project on Monday to my laptop, then clone the same copy to my PC.  I make some updates from my PC and want to update the working copy on my laptop.   To do this I could fetch the updates using the fetch command, this would update the database but not my local files.  I'd have to use other commands such as merge and checkout to update my working directory (the code) with any changes.  
Pull essentially carries out the fetch and merge steps metioned above and will give the same merge issues we start to look at next week.  For now however were should have no problems pulling from the repository into our cloned copy. 
git pull origin
In the below screenshot, I've cloned the repository again and used that clone to make some changes.  The first copy is now out of date, when I pull it is updated (the changes are merged into my working copy – essentially a fetch and merge take place). 
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Checkout
We'll see more of checkout next week, however we note that it can be used to undo changes.   For example, if I had updated README.txt and accidentally deleted something I wanted but I'd not commited the file. I can use checkout to retrieve the version from my local copy (if I'd already committed the mistake I suppose I'd have to fetch the last version from the server, then checkout the unmodifed file, then re-commit any changes I wanted). 
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[sc-gj@sc-miho Linux]$ git clone sc-gj@sc-largo.sid.sihe.ac.uk:/home/sc-gj/git/m ~
yproject.git

Cloning into myproject...
sc-gj@sc-largo.sid.sihe.ac.uk's password:
Permission denied, please try again.
sc-gj@sc-largo.sid.sihe.ac.uk's password:
Permission denied, please try again.
sc-gj@sc-largo.sid.sihe.ac.uk's password:
remote: Counting objects: 9, done.

remote: Compressing objects: 100% (6/6), done.
remote: Total 9 (delta 2), reused O (delta O
Receiving objects: 100% (9/9), done.
Resolving deltas: 100% (2/2), done.
[sc-gj@sc-miho Linux]$ 1s

myproject

[sc-gj@sc-miho Linux]$ cd myproject/
[sc-gjesc-miho myproject]$ 1s

README . txt

[sc-gj@sc-miho myproject]$ vi README.txt
[sc-gjesc-miho myproject]§ cat README.txt
READ ME

PRETEND ERROR I WANT TO OVERWRITE

This is my read me file for testing purposes only

My major changes to push to the server.

Another change, this time to make the pull do some work.
[sc-gj@sc-miho myproject]$

[sc-gj@sc-miho myproject]$ git checkout -- README.txt
[sc-gjesc-miho myproject]§ cat README.txt

READ ME

This is my read me file for testing purposes only

My major changes to push to the server.

Another change, this time to make the pull do some work.
[sc-gj@sc-miho myproject]$ [l





The observant amongst you may have noticed I've switched from Windows to Linux, this probably isn't such a good idea in real terms (the operating systems use different line endings).  But does demonstrate that the commands themselves are platform independent and you can use git for both your Windows and Linux based projects. 
Thats pretty much it for this week, have a play with this perhaps try and upload some of your current course works as git projects so you can keep track of them.  You could even look at putting them on a internet based server like github see below.  
One final point, once everything is committed and pushed to the remote.  We can delete our working copy (or put it on our pendrives for some homework).  The important thing is its THERE on the server. 
Out of scope: 

Hosting projects on GitHub: http://progit.redhome.cc/book/ch4-10.html
Tutorial based on ProGit book: http://git-scm.com/book
Video tutorials can be found at the same source: http://git-scm.com/videos
