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What is my work about

Digital and Computational Philology

Attività di ricerca per lo sviluppo di sistemi di linguistica e
filologia digitale e computazionale volti alla produzione,
rappresentazione, analisi, fruizione e interrogazione di testi di
tradizione medievale, a stampa e di autori moderni e
contemporanei.
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Topics of the class

12 ore: gio 26/11/2020 - ven 27/11/2020

Version Control Systems (VCSs)

GitHub hosting service

Git usage through the main CLI commands

Cloning, modifying, contributing, diffing, logging

Introduction to remotes

Branching model and merging

Some advanced git tools
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Reference Book

Reference book for this class

https://git-scm.com/book/en/v2
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Main git commands and concepts
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Command Line Example
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Git intro
Getting started with Git

VCS

A Version Control System (VCS) is a tool that records
changes to a file or set of files over time so that you can recall
specific versions later.
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Git intro
Getting started with Git

Benefits

It allows you to revert selected files back to a previous
state
compare changes over time
who last modified something that might be causing a
problem, when, why, etc
. . .

A.M. Del Grosso Git per edizioni digitali collaborative su GitHub 17/ 160



Git per
edizioni
digitali

collaborative
su GitHub

A.M. Del
Grosso

Self
Introduction

VCS
Introduction

GitHub host
platform

CLI - shell
concepts

Git
environment
by command
line interface

Git basic
branching and
merging

Conclusions
and
References

Git and GitHub
Getting started with Git

VCS Main feature

Using a VCS also generally means that if you screw things up
or lose files, you can easily recover

A.M. Del Grosso Git per edizioni digitali collaborative su GitHub 18/ 160



Git per
edizioni
digitali

collaborative
su GitHub

A.M. Del
Grosso

Self
Introduction

VCS
Introduction

GitHub host
platform

CLI - shell
concepts

Git
environment
by command
line interface

Git basic
branching and
merging

Conclusions
and
References

Git and GitHub
Getting started with Git

Different VCS Architectures

Local Version Control System (RCS)
Centralized Version Control System (CVS, SVN)
Distributed Version Control System (GIT, Mercurial)
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Git and GitHub
Getting started with Git

Local Version Control System

Database that kept all the changes to files under control
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Git and GitHub
Getting started with Git

Centralized Version Control System

Need to collaborate: single server that contains all the files
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Git and GitHub
Getting started with Git

Client repositories can be copied back up to the server to
restore it
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Git and GitHub
Getting started with Git

GIT DVCS

Started by Linux community
Fast and efficient
Simple design
non-linear development
fully distributed
handle large projects
easy to use
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Git and GitHub
Getting started with Git

GIT DVCS

With Git, every time you commit, or save the state of your
project, Git basically takes a picture of what all your files
look like at that moment and stores a reference to that
snapshot.
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Git and GitHub
Getting started with Git

GIT DVCS

Everything in git is checksummed before it is stored and is
then referred to by that checksum

GIT DVCS

40-character string composed of hexadecimal characters

a62bc012b405ee47d26b695708063a9f2ffad243
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Git and GitHub
Getting started with Git

GIT DVCS
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Git and GitHub
Getting started with Git

Git has three main states that your files can reside in

GIT DVCS

committed
modified
staged
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Git and GitHub
Getting started with Git

GIT Areas
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Git and GitHub
Getting started with Git

Git has three main states that your files can reside in

GIT local workflow

modify files in your working tree
stage just those changes you want to be part of your next
commit
do a commit which stores that snapshot permanently to
your git directory
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Github
Init a repository

Github platform

GitHub is the largest host for git repositories. It is a central
point of collaboration among developers.

Github capabilities

Git hosting, issue tracking, code review, project activities and
many other things
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Github
Init a repository

GitHub - personal profile and repositories
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Github
Init a repository

GitHub - creation of a new repository
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Github
Init a repository

GitHub - initialization of a new repository (command line)
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Github
Init a repository

GitHub - focus on the initialization commands for a new
repository, tracking resources with a local git node (command

line)
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Github
Init a repository

GitHub - a new repository just created
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Github
Init a repository

GitHub - New personal repository forked from an existing one
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Github
Init a repository

GitHub - contributing to a forked repository
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Init a repository

GitHub - contributing to a forked repository
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Github
Init a repository

GitHub - history of commits in contributing to a forked
repository
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Github
Init a repository

GitHub - Comparing changes in contributing to a forked
repository
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Github
Init a repository

GitHub - Comparing changes in contributing to a forked
repository

A.M. Del Grosso Git per edizioni digitali collaborative su GitHub 43/ 160



Git per
edizioni
digitali

collaborative
su GitHub

A.M. Del
Grosso

Self
Introduction

VCS
Introduction

GitHub host
platform

CLI - shell
concepts

Git
environment
by command
line interface

Git basic
branching and
merging

Conclusions
and
References

Github
Init a repository

GitHub - Commenting changes in contributing to a forked
repository
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Github
Init a repository

GitHub - Branching in contributing to a forked repository
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Github
Init a repository

GitHub - Branching in contributing to a forked repository
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Github
Init a repository

GitHub - Branching in contributing to a forked repository
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Github
Init a repository

GitHub - Comparing branches in contributing to a forked
repository
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Github
adding collaborators

GitHub - Adding collaborators to a repository
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Github
Comments to content lines

GitHub - Adding comments to a repository
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Github
Comments to content lines

GitHub - Tagging collaborators to a comment
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Progress status

1 VCS Introduction
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Command Line - shell
Getting started with Git

Command Line

The shell is a program that takes keyboard commands and
passes them to the operating system to carry out some task.

Terminal Emulator

We need another program called a terminal emulator able to
give us access to the shell.
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Command Line - shell
Getting started with Git

Command Line concepts

shell prompt
cursor
command (with options and arguments)
help, man
file system
exit

shell command line
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Command Line - shell
Getting started with Git

some useful commands

navigate the file system (pwd, cd, ls)
manipulate the system (cp, mv, mkdir, rm, ln)
redirection (cat, wc, head, tail, touch)
history (clear, history, stat)
Multitasking (ps, top, jobs, bg, fg, kill, killall)
search files (locate, find, xargs)
archiving (tar, zip, gzip, rsync)
text processing (echo, sort, uniq, diff, tr, sed )
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Git and GitHub
Getting started with Git

ls command examples
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Progress status

1 VCS Introduction

2 GitHub host platform

3 CLI - shell concepts

4 Git environment by command line interface

5 Git basic branching and merging

6 Conclusions and References
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Git and GitHub
Getting started with Git

Git command line environment

The command line is the only place you can run all Git
commands.

GUIs environment

GUIs implement only a partial subset of Git functionality for
simplicity
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Git and GitHub
Getting started with Git
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Git and GitHub
Getting started with Git

Git comes with a tool called git config that lets you get and
set configuration variables that control all aspects of how Git
looks and operates

git config

system (all users, all repositories)
global (all repositories, single user)
local (single repository, single user)
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Git and GitHub
Getting started with Git

The first thing you should do when you install Git is to set your
user name and email address

git config

git config --global user.name "Angelo Mario

Del Grosso"

git config --global user.email

"angelo.delgrosso@ilc.cnr.it"
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Git and GitHub
Checking Your Settings
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Git and GitHub
Getting started with Git

help while using git

git help <verb>

man git-<verb>

git <verb> --help

git <verb> -h
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Git and GitHub
Getting started with Git

fundamental capabilities

configure and initialize a repository
tracking files
stage and commit changes
ignore certain files and file patterns
undo mistakes
browse the history and view changes
push and pull from remote repositories
branching and merging
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Git and GitHub
Getting started with Git

git repository

local directory that is not under version control, and turn
it into a git repository
clone an existing Git repository from elsewhere
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Git and GitHub
Getting started with Git

git repository init

git init

git clone <URL> <DIR>
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Git and GitHub
Getting started with Git

git repository init

After init nothing in the project is tracked yet.
Need to begin tracking those files and do an initial commit.

specify the files you want to track

git add <FILE(S)>

git commit -m "<MESSAGE>"

Git repository with tracked files and an initial commit
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Git and GitHub
Getting started with Git

git clone repository

Every version of every file for the history of the project is
pulled down by default when you run git clone
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Git and GitHub
Getting started with Git

git repository init

Each file in your working directory can be in one of two states

track files

tracked
untracked

Tracked files are files that were in the last snapshot; they can
be unmodified, modified, or staged
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Git and GitHub
track files
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Git and GitHub
status files

To determine which files are in which state: the git status
command
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Git and GitHub
adding files

git add

In order to begin tracking a new file, you use the command
git add

git add

file is now tracked and staged to be committed

The git add command takes a path name for either a file or a
directory
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Git and GitHub
adding files

git add

File that is tracked has been modified in the working directory
but not yet staged

git add

To stage a modified tracked file, you have to run the git add
command again.

After git add, the files are staged and will go into your next
commit
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Git and GitHub
adding files

git add

If you modify a file after you run git add, you have to run git
add again to stage the latest version of the file
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Git and GitHub
ignoring files

.gitignore file

If you’ll have a class of files that you don’t want to track

.gitignore file

you can create a file listing patterns to match them named
.gitignore.
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Git and GitHub
ignoring files

more .gitignore
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Git and GitHub
viewing files

git diff

know exactly what you changed, not just which files were
changed
by using the git diff command

git diff

what have you changed but not yet staged (git diff)
what have you staged that you are about to commit (git
diff --staged)
showing word-based changes by using –word-diff option
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Git and GitHub
viewing files
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Git and GitHub
committing files

git commit

Any files you have created or modified that you haven’t run git
add on since you edited them — won’t go into the commit.

git commit

the simplest way to commit is to type (git commit)
type your commit message inline (git commit -m

"message")
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Git and GitHub
committing files

git commit

Every time you perform a commit, you’re recording a snapshot
of your project that you can revert to or compare to later.

A.M. Del Grosso Git per edizioni digitali collaborative su GitHub 80/ 160



Git per
edizioni
digitali

collaborative
su GitHub

A.M. Del
Grosso

Self
Introduction

VCS
Introduction

GitHub host
platform

CLI - shell
concepts

Git
environment
by command
line interface

Git basic
branching and
merging

Conclusions
and
References

Git and GitHub
removing files

git rm

To remove a file from git, you have to remove it from your
tracked files

git rm

git rm <FILE>

git rm -f <FILE>

git rm --cached <FILE>
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Git and GitHub
moving files

git mv

If you rename a file in Git, no metadata is stored in Git that
tells it you renamed the file

git mv

git mv <FILE-FROM> <FILE-TO>
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Git and GitHub
moving files

git mv

mv <FILE-FROM> <FILE-TO>

git rm <FILE-FROM>

git add <FILE-TO>
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Git and GitHub
History of commits
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Git and GitHub
History of commits

git log

git log lists the commits made in that repository in reverse
chronological order, each commit with its checksum hash
string, author’s name and email, date, the commit message.

git log

git log <options>
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Git and GitHub
History of commits

git log

if you want to see some abbreviated stats for each commit, you
can use the –stat option

git log

git log --stat
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Git and GitHub
History of commits
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Git and GitHub
History of commits

git log options
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Git and GitHub
git log –pretty
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Git and GitHub
History of commits

git log limit options
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Git and GitHub
History of commits

git log --pretty="%h: %an -- %s" --no-merges

git log –pretty
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Git and GitHub
Undoing things

amend option

If you commit too early and possibly forget to add some files,
make the additional changes you forgot, stage them, and
commit again using the –amend option.
You end up with a single commit — the second commit
replaces the first one.

git log

git commit --amend [-m "MESSAGE"]
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Git and GitHub
Undoing things

unstage and discard changes

How can you unstage a file or revert it back to what it looked
like when you last committed.

git reset and checkout

git reset HEAD <FILE> (unstage file)
git checkout -- <FILE> (discard changes)
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Git and GitHub
Undoing things
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Git and GitHub
Working with Remotes

Remote Repositories

Remote repositories are versions of your project that are hosted
on the Internet

Remote Repositories

Collaborating with others involves managing remote
repositories.
This entails pushing and pulling data to and from remote
repositories when you need to share data.
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Git and GitHub
Working with Remotes

capabilities

add remote repositories
remove remotes
manage various remote branches
define them as being tracked or not
pushing, pulling and fetching operations
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Git and GitHub
Working with Remotes

remote repositories

To see which remote servers you have configured, you can run
the git remote command

git remote

git remote

git remote -v
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Git Branching and Merging
Remote Branches
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Git and GitHub
Working with Remotes

remote repositories

To add a new remote Git repository as a shortname you can
reference easily, run git remote add shortname url:

git remote

git remote add upstream-edition

https://github.com/angelodel80/myEdition

If you clone a repository, the command automatically adds that
remote repository under the name “origin”
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Git and GitHub
Working with Remotes

remote repositories

to get data from your remote projects, you can run the git
fetch command.
It’s important to note that the git fetch command only
downloads the data to your local repository — it doesn’t
automatically merge it with any of your work or modify what
you’re currently working on.

git remote

git fetch <remote>
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Git and GitHub
Working with Remotes

remote repositories

When you have your project at a point that you want to share,
you have to push it upstream. This pushes any commits
you’ve done back up to the server if you have write access and
if nobody has pushed in the meantime.

git remote

git push <remote> <branch>
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Git and GitHub
Working with Remotes

git remote

git remote show <remote>

remote repositories
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Git and GitHub
Working with Remotes

remote repositories

You can run git remote rename to change a remote’s
shortname, if you want to remove a remote repository you can
either use git remote remove command or git remote rm
command.

git remote

git remote rename original upstream-edition

git remote remove upstream-edition
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Git and GitHub
Tagging

tag specific points

Git has the ability to tag specific points in a repository’s
history as being important, e.g. mark release points. Git
supports two types of tags: lightweight and annotated.
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Git and GitHub
Tagging

git tag

git tag [-l] [--list] <PATTERN> (list tags)
git tag -a <TAG-NAME> -m "MESSAGGIO" (create an
annotated tag)
git show <TAG-NAME> (show the tag data)
git push <REMOTE> <TAG-NAME> (push tag)
git tag -d <TAG-NAME> (delate locally)
git push <REMOTE> --delete <TAG-NAME> (delate
remotelly)
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Git and GitHub
Tagging

tag specific points

If you want to view the versions of files a tag is pointing to,
you can do a git checkout of that tag.
This puts your repository in “detached HEAD” state, which
has some ill side effects

git tag

git checkout <TAG-NAME> (View the files in tag
version)
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Progress status

1 VCS Introduction

2 GitHub host platform

3 CLI - shell concepts

4 Git environment by command line interface

5 Git basic branching and merging

6 Conclusions and References
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Git Branching and Merging
Branch

What branching means

Branching means you diverge from the main line of
development and continue to do work without messing with
that main line

Git Killer Feature

The way Git branches is incredibly lightweight

A.M. Del Grosso Git per edizioni digitali collaborative su GitHub 108/ 160



Git per
edizioni
digitali

collaborative
su GitHub

A.M. Del
Grosso

Self
Introduction

VCS
Introduction

GitHub host
platform

CLI - shell
concepts

Git
environment
by command
line interface

Git basic
branching and
merging

Conclusions
and
References

Git Branching and Merging
Branch

Branching often

Git encourages workflows that branch and merge often, even
multiple times in a day

A Git Branch is

A branch in Git is simply a lightweight movable pointer to one
commits
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Git Branching and Merging
Branch
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Git Branching and Merging
Branch

Branching often

create a new branch creates a new pointer

new branch

git branch <NAME NEW BRANCH>
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Git Branching and Merging
Branch
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Git Branching and Merging
Branch

new branch

The git branch command only created a new branch.
To switch to an existing branch, you run the git checkout

command

checkout

git checkout <NAME BRANCH>

This moves the special pointer HEAD to point to the
new branch
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Git Branching and Merging
Branch

files in your working directory will change and HEAD
pointer moves.
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Git Branching and Merging
Branch

branches

you can switch back and forth between the branches and
merge them together when you’re ready

checkout

If you run git log --oneline --decorate --graph --all

it will print out the history of your commits
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Git Branching and Merging
Branch

branches

To create a new branch and switch to it at the same time, you
can run the git checkout command with the -b switch.

create branch and checkout

git checkout -b <NAME NEW BRANCH>
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Git Branching and Merging
Branch

checkout

when you switch branches, Git resets your working directory to
look like it did the last time you committed on that branch.

if your working directory or staging area has uncommitted
changes that conflict with the branch you’re checking

out, Git won’t let you switch branches
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Git Branching and Merging
Merge

merge and delete branch

finally you merge the branch back into your master branch with
the git merge command and delete the merged branch with
the git branch -d option.
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Git Branching and Merging
Merge and Three-Way Merge

Fast-Forward Merge

When you try to merge one commit with a commit that can be
reached by following the first commit’s history, Git simplifies
things by moving the pointer forward because there is no
divergent work to merge together — this is called a fast-
forward.
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Git Branching and Merging
Merge and Three-Way Merge

Three-Way Merge

If your development history has diverged from some older
point, the commit on the branch you’re on isn’t a direct
ancestor of the branch you’re merging in, Git creates a new
snapshot that results from a three-way merge and
automatically creates a new commit that points to it
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Git Branching and Merging
Merge

merge and delete branch

using the two snapshots pointed to by the branch tips and the
common ancestor of the two.
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Git Branching and Merging
Merge

Merge Conflict

If the same part of the same file has been differently changed
in the two branches you’re merging, Git won’t be able to merge
them cleanly

GIT paused the process while you resolve the conflict.
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Git Branching and Merging
Merge

finalize the merge

After you’ve resolved each of these sections in each conflicted
file, run git add on each file to mark it as resolve and then
type git commit to finalize the merge commit
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Git Branching and Merging
branch command

list branches

If you run git branch with no arguments, you get a simple
listing of your current branches. The branch that HEAD points
to is signed by a star (*).

git branch

git branch -v (see the last commit)
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Git Branching and Merging
branch command

list branches

The useful –merged and –no-merged options can filter this
list to branches that you have or have not yet merged into the
branch you’re currently on.
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Git Branching and Merging
Branch
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Git Branching and Merging
branch

Some common workflows

Long-Running Branches
Topic Branches
...
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Git Branching and Merging
Remote Branches
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Git Branching and Merging
branch

remote branches

Remote-tracking branches are references to the state of remote
branches

remote branches

Remote-tracking branch names take the form
<remote>/<branch>.
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Git Branching and Merging
Remote Branches
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Git Branching and Merging
Remote Branches
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Git Branching and Merging
branch

push to remote branches

When you want to share a branch, you need to push it up to
a remote branch to which you have write access

push to remote branches

Local branches aren’t automatically synchronized to the
remotes
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Git Branching and Merging
branch

push remote new branches

You can push new branches up the same way you pushed your
default branch

push command

git push <remote> <branch>

git push <remote> <local-branch:remote-branch>

A.M. Del Grosso Git per edizioni digitali collaborative su GitHub 133/ 160



Git per
edizioni
digitali

collaborative
su GitHub

A.M. Del
Grosso

Self
Introduction

VCS
Introduction

GitHub host
platform

CLI - shell
concepts

Git
environment
by command
line interface

Git basic
branching and
merging

Conclusions
and
References

Git Branching and Merging
branch

remote branches

It’s important to note that when you do a fetch that brings
down new remote-tracking branches, you don’t automatically
have local, editable copies of them: you have only a remote
reference that you cannnot modify.

git checkout -b <branch> <remote>/<branch>
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Git Branching and Merging
branch

remote branches

Checking out a local branch from a remote-tracking branch
automatically creates what is called a tracking branch, remote
branch is called upstream branch.

remote branches

If you’re on a tracking branch and type git pull, Git
automatically knows which server to fetch from and which
branch to merge in.
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Git Branching and Merging
branch

remote branches

If the branch name you’re trying to checkout (a) doesn’t exist
and (b) exactly matches a name on only one remote, Git
will create a tracking branch.

git command

git checkout <NAME BRANCH>

A.M. Del Grosso Git per edizioni digitali collaborative su GitHub 136/ 160



Git per
edizioni
digitali

collaborative
su GitHub

A.M. Del
Grosso

Self
Introduction

VCS
Introduction

GitHub host
platform

CLI - shell
concepts

Git
environment
by command
line interface

Git basic
branching and
merging

Conclusions
and
References

Git Branching and Merging
branch

remote branches

If you already have a local branch and want to set it to a
remote branch you just pulled down, or want to change the
upstream branch you’re tracking, you can use the -u or

--set-upstream-to option to git branch to explicitly set it
at any time.

git command

git branch -u <REMOTE>/<NAME BRANCH>
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Git Branching and Merging
branch

remote branches

If you want to see what tracking branches you have set up, you
can use the -vv option to git branch.
Further information such as what each branch is tracking and if
your local branch is ahead, behind or both.

git command

git branch -vv
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Git Branching and Merging
branch

git pull

git pull will look up what server and branch your current
branch is tracking, fetch from that server and then try to
merge in that remote branch.

git pull

Generally it’s better to simply use the fetch and merge
commands explicitly as the magic of git pull can often be
confusing.
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Git Branching and Merging
branch

delete branch

You can delete a remote branch removing the pointer from
the server until a garbage collection runs.

delete branch

git push <REMOTE> --delete <NAME BRANCH>
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Git Branching and Merging
branch

merge vs rebase

In Git, there are two main ways to integrate changes from
one branch into another: the merge and the rebase.
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Git Branching and Merging
Merge vs Rebase
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Git Branching and Merging
Merge vs Rebase
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Git Branching and Merging
branch

merge vs rebase

Beside to the merge command there is another command in git
called rebase: you can take all the changes that were
committed on one branch and replay them on a different
branch.
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Git Branching and Merging
branch

git rebasing

Rebasing works by going to the common ancestor of the two
branches, getting the diff introduced by each commit of the
branch you’re on, saving those diffs to temporary files,
resetting the current branch to the same commit as the
branch you are rebasing onto and applying each change in
turn.

rebase git command

git rebase <ONTO-BRANCH>
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Git Branching and Merging
branch

rebase git command

At this point, you can go back to the target branch and do a
fast-forward merge

git rebasing

The snapshot pointed to by the final commit whether it’s the
last of the rebased commits for a rebase or the final merge
commit after a merge, is the same snapshot. It’s only the
history that is different.
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Git Branching and Merging
Advanced rebasing

rebase git command

git rebase --onto master <branchA> <branchB>

git rebase master <NAME BRANCH>

git rebasing

You can rebase a branch onto another branch without having
to check it out first by running git rebase <basebranch>

<topicbranch>
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Git Branching and Merging
rebasing drawbacks

rebase issues

rebasing work that you’ve made public can cause
problems.

git rebasing

When you rebase stuff, you’re abandoning existing commits
and creating new ones that are similar but different.
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Git Branching and Merging
rebasing drawbacks

git rebasing

You can run git pull --rebase instead of a normal git pull.
Or you could do it manually with a git fetch followed by a
git rebase teamone/master in this case (based on
pathces and patch-ids).
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Git Branching and Merging
Merge vs Rebase

merging vs rebasing: matter of history

repository’s commit history is a record of what actually
happened
the commit history is the story of how your project was
made

merging vs rebasing

Git is a powerful tool, and allows you to do many things to and
with your history, but every team and every project is different.
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Progress status

1 VCS Introduction

2 GitHub host platform

3 CLI - shell concepts

4 Git environment by command line interface

5 Git basic branching and merging
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GIT

basic understanding of what VCS and git are
working version of Git on your system
basic configuration set up
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GIT basic command line tools

all the basic local Git operations
creating or cloning a repository
making, staging and committing changes
viewing the history of the changes
branching model
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Conclusions

GIT remote tool

get a remote git repository up and running
collaborate with others or share your work
contributing to a project
maintaining your own project
integrating other users’ contributions
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GITHUB

gitHub user
how to create an account
manage an organization
create and push to repositories
contribute to other people’s projects
accept contributions from others
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