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Session Agenda: Version Control with Git

PREP: Lesson Requirements  « Tracking Changes

Understanding Version
Control

Setting up Git
Creating a Repository
Add/Commit Cycle

Exploring History
Creating and Connecting

to remote repository

lgnoring Things
Merge conflicts



Requirements

1. Git Bash Installed - Git bash: Definition,

commands, & getting started | Atlassian
2. GitHub account created

3. Spirit of adventure
4. Cup of coffee/tea/protein drink
5. Willingness to roll with it when stuff is

not working or breaks

WHOA, THIS 15 RUNNING MS-DOS! IT'S
WEIRD HOW NELJ TECHNOLOGY TAKES
FOREVER TO REACH SOME INDUSTRIES.

YEAH. UKE HOW WE STILL USE.
GUNPOWDER FOR FIREWJORKS, EVEN
THOUGH WE'VE HAD NUCLEAR
WEAPONS FOR OVER 70 YEARS

\



https://www.atlassian.com/git/tutorials/git-bash
https://imgs.xkcd.com/comics/obsolete_technology.png

Introduction to Version Control
Systems



Lesson Objectives

Define Version Control

Understand the benefits of
version control

Review short history of Version
Control Systems

Understand the basics of how
version control systems work
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Objective:
What is ‘“version contro

I”

, and why should you care?

Version control, also known as source control, is the practice of tracking and managing
changes to software code and/or project documents.

Version Control is a common feature set of Software Configuration Management (SCM)

tools.

Version control systems (VCS) are tools that help teams manage changes to source code

and/or project documents over time.

With VC systems, you can

» revert selected files back to a previous
state, revert an entire project back to a
previous state

« compare changes over time

« see who last modified something that
might be causing a problem

* see who introduced an issue and when it
was introduced.

NOT SO LONG AGO.
IN A GALAXY CLOSE BY.

HEY GEOQGE

WHAT'S up?
I ACCIDENTILY
DELETED ANOTHER

PAGE OF My
MNOSCRIPT

jal

NOT THIS STUPID
'SUN BATTLE’ THING
AGAIN-

- YOUR STOP'D

> IT'S NOT STUPID!

OH WELL..

YOU HAD IT ALL
UNDER VERSION

CONTROL RIGHT?

i ﬁ

VERSION CON-WHAT?




Objective:
Other benefits of using version control

Collaboration - Version control allows us to define formalized ways we can work
together and share writing and code.

Versioning - Having a robust and rigorous log of changes to a file, without renaming
files

Rolling Back - Version control allows us to quickly undo a set of changes. This can be
useful when new writing or new additions to code introduce problems.

Understanding - Version control can help you understand how the code or writing came
to be, who wrote or contributed particular parts, and who you might ask to help
understand it better.

Backup - While not meant to be a backup solution, using version control systems mean
that your code and writing can be stored on multiple other computers.



Objective:
History of Version Control Systems

o VC Systems have been around since the early
1980s and are used by many large companies.

o However, many of these are now considered
legacy systems (i.e., outdated) due to various @
limitations in their capabilities.

o More modern systems are distributed,;
meaning that they do not need a centralized
server to host the repository.

o These modern systems also include powerful
merging tools that make it possible tor
multiple authors to work on the same files
concurrently.




Objective:
Understanding how version control works

Q Dacaument + changes

Two sets of changes into the same base document

Independent changes on the same document




Objectlve
R N Centrallzed versus Distributed VCS

Distributed version control system
Server

Centralized version control systems are based on the e A 9
idea that there is a single “central” copy of your project
on a remote server and programmers will “commit”

u‘ l = u‘ = u‘ [t
. . = | © = = — |
their changes to this central copy. & l; E | & g! F’L
8 ] 8 ® 8 ]
i ¥ |
* Microsoft Team Foundation Server [TFS] sl
* Su bversion [SVN] Workstation/PC #1 Workstation/PC #2 Workstation/PC #3

Distributed version control systems do not necessarily rely on a central

Centralized version control system server to store all the versions of a project’s files.
Server

Instead, every person has their own complete copy of the entire repository
and make changes as they like. They “commit” changes or “check out”
work from the remote repository whenever they like.

A person can also “clone” a copy of a repository and has the full history of

e M e I e the project on thelr own hard drive. This copy (or “clone”) has all of the
metadata of the original.

* Git


https://www.atlassian.com/blog/software-teams/version-control-centralized-dvcs

Version Control System: Git

Git is the actual open source distributed So — what is GitHub, GitLab, Bitbucket, SVN,
version control system [DVCS] that CVS, TFS and all those other acronyms?
facilitates interactions between a person'’s o o

local computer and the source code Git is the tool as well as a distributed system.
repository. kT)Cese others are offered

@
0 glt They can be accessed via the web or on

premise interface.

In Git, every project working is a Each of these VCS host providers offer similar
repository that can contains the full tools as they are built on a common tool (git)
history of all changes. but differ in focus, feature sets, price structure,

and ownership.




Version Control System:

GitHub vs Bitbucket vs

Atlassian

GitHub has built a community of developers and g BithCkEt

organizations who contribute to almost every well-
known open source libraries, framework or tools.

Bitbucket Server (formerly known as Stash) is a
combination Git server and web interface product written
in Java and built with Apache Maven. It also provides
integration with other Atlassian tools.

VCS Model: Distributed Version Control System
**Focus on open-source communities

Ownership:

GitHub was acquired by Microsoft in 2018 causing
concern in the open source communities and
developers re: intellectual property rights.

VCS Model: Self-Hosted
**Focus on enterprise and business users.

It is the largest source code host as of November 2021. Ownership: Atlassian
April 2019 Atlassian announced that Bitbucket now boasts
more than 10 million registered users and over 28 million
repositories

GitHub reports having over 73 million developers and
more than 200 million repositories (including at least 28
million public repositories).

.



Version Control System:

GitHub vs Bitbucket vs GitLab
THIS IS GIT. IT TRACKS COULABORATIVE LIORK

ON PROJECTS THROUGH A BEAUTIFUL
Gitlab is a git repository offering services i.e.. DISTRIBUTED GRAPH THEORY' TREE. MODEL.

containers, orchestration, various reports etc. It { COOL. HOU DO WEVSE IT?
is focused on DevOps tools which can deploy NO IDEA. TUST MEMORIZE. THESE. SHELL

and test applications. COMMANDS AND TYPE THEM To SYNC. UP
_ _ IF YOU GET ERRORS, SAVE YOUR WORK

VCS Model: Self-Hosted Centralized Version ELSELMHERE, DELETE THE PROJECT

Control System AND DOUNLOAD A FRESHCOPY.

Additional services

o Docker Registry / Free Docker registry

o Cl tools

**Focus on dev teams within an enterprise
Ownership: Open Source | Gitlab Inc.

GitLab has an estimated 30 million registered
users, with T million being active licensed users.

xked


https://xkcd.com/1597/

Summary

« Version control is used to keep track of what one person did and when. It is
a system which provides an unlimited ‘undo’ when working on project
documents.

« Automated version control systems track changes + metadata about the
document as separate content from the content of the base (initial version)
of a document or file.

« Repositories can be kept in sync across different computers, facilitating
collaboration among different people.

* Modern VC systems offer powerful merging tools that make it possible for
multiple authors to work on the same files concurrently.



Setting up Git



Lesson Objectives

« Configure git for first time
« Understand --global configurations



Objective:
Configure git for the first time

1. Programmers name and email address
2. Preferred text editor

3. What settings to use for every project (global configurations)

In Bash, commands begin with git keyword

Git command looks like git verb
verb => what you want to do

=> additional information that might be needed
to accomplish what you want to do.



Objective:
Understand --global configuration

The --global option flag indicates to use the setting throughout the
project. To configure your name and email address:

i~

: 1t config --global user.name "Rayvn Manuel" :
:z:$ 9 9 9 Y Your name and email address!

o

:$ git config --global user.email "r2coder@aol.com"

Tips & Tricks

@ To keep your email private:

git config --global user.email “<github username>@users.noreply.github.com”
To change the way Git recognizes and encodes line endings:



Objective:
Understand --global configuration

warning: LF w1l e replaced by CRLF 1n .gitignore.
The file will have its original line endings in your working dire

ctory

To change the way Git recognizes and encodes line endings:
git config --global core.autocrlf [Windows ]

git config --global core.autocrlf [MAC]

NQOTE: crlf stands for carriage return line feed.
<@’) Windows inserts 2 chars and Linux/MacOS inserts a new line (one) character.

Why configure this? Git will report diff errors when evaluating source code. The various
carriage returns will create diff errors.



bjective:
nderstand --global configuration

To set preferred text editor: git config --global core.editor “<text editor>”

Editor Configuration command
Atom $ git config --global core.editor "atom --wait"
Hano $ git confi - o = Universally available
1Tt ConTl --glopba cCare.editor nanga -\ N
s 58 . Has shortcut help at bottom of window

SBRE Qo JINQUNAGENS_ pnbmiimmmaiinmunlorz] o T g gl gt s oI ittt o]

Sublime Text (Win, co w...atall) p git config --glon__ co. _.cuwarcor  oijprogram iiles (x8u,,sublime te _ 3/sablime_text.exe -w”

Sublime Text (Win, &4-bit install) ¢ git config --global core.editor ™'c:/program files/sublime text 3/sublime text.exe® -w"

Notepad++ (Win, 32-bit install) $ git config --global core.editor "'c:/program files (x86)/Motepad++/notepad++.exe’ -multiInst -notabbar -nosession -noPlugin”
Notepad++ (Win, 64-bit install) $ git config --global core.editor "'c:/program files/Notepad++/notepad++.exe’ -multiInst -notabbar -nosession -noPlugin”
Mt PR AR A cddmees_o1obal cocavedifor Lt L amahmana P W gy SR altamtdd. gy o

s - . sda P
Emacs % git config --global core.editor “emacs”
Vim % git config --global core.editor "vim" Default

VS Code % git config --global core.editor "code --wait"



Objective:
Understand --global

If you need to use git via proxy,

configuration

To disable the proxy, use

use the global configuration

the following global
command:

configuration command:

Bash

--global --
--global --

Bash
% git config --global http.proxy proxy-url % git config unset http.proxy
$ git f ¥

onfig --global https.proxy proxy-url $ git config unset https.proxy

To view listing of configurations at anytime: git config --1list

@

To access and view the help manual : git config --help or git config -h



Summary

There are a few steps that should be completed when setting up git on your development
environment for the first time.

Commands start with the git keyword followed by a verb plus options.
To configure global settings - use: git config --global

The --global flag tells Git to use the provided settings for every project for the current user
on that particular computer.

Best Practice: Set/check for the username and email address. This information is captured as
metadata for the project and displayed in the remote repostitory:.

O/ $ git config --global user.name "Rayvn Manuel"

$ git config --global user.email "r2cOder@users.noreply.github.com"

To configure the preferred editor:

$ git config --global user.editor "vim"




Creating a local repository



Lesson Objectives

Create a local Git repository

« Describe purpose of .git directory

« Describe how to check the repo’s status

« Describe how to check for an existing repository
« Describe how to remove files from the repository




Use Case Scenario:

Four colleagues working on climate change data at research
centers located across four different geographic locations. They
each maintain weekly and monthly reports accompanied by the
appropriate data.

Issue: Currently the group uses GoogleDocs to create and share their monthly write-
ups. However, the separate monthly location write-ups need to be collated into a
single document for HQ. This is accomplished by copying and pasting the monthly
reports into another file.

Issue: Each site maintains their own spreadsheet of data. However, the consolidated
monthly report needs each sites data to be noted in the appropriate tab in a single
workbook.



Objective: Create a local Git repository

Create a directory to store project files and
local repository.

1. Create a folder - mkdir climatereport

$ mkdir climatereport

2. Once its created, move into (change
directory) the new directory so we can
make create a |local repository.

$ cd climatereport/



Objective: Create a local Git repository

3. To create a repository within a project folder, we initialize it using
the command: git init

$ git init
Initialized empty Git repository i1n D:/carpentries/LC_Intro2Git/cli

matereport/.git/

The system will display a message that will verify that the repository and
all subdirectories was created or initialized. If you browse to the directory,
you will also find a .git subdirectory.



Objective:
Describe purpose of .git directory

If you execute the bash 1s command to list the contents of the
climatereport directory, it'll appear empty.

Adding the -a flag will show all Adding the -1 flag will show additional metadata
hidden files and directories. about the directory.

$ I_'Is -a

197610 0 Sep 12 11:19 ./

/ /

197610 0 Sep 12 11:19
197610 0 Sep 12 11:19

@ The .git directory stores all information about your project.
Deleting this directory will mean you also delete your projects history.



Objective:
Describe how to check for an existing .git

directory

The purpose of .git directory is to create a place to store and track
changes of a project. As well as have the ability to playback or rollback
changes if necessary.

 The .git directory stores this information and only needs to be
created once.

» Creating multiple .git directories defeats this purpose and will cause
'nested’ repositories with conflicting tracking histories.

 Before creating a new .git directory, use the git status command
to check for conflicts:

$ git status

fatal: not a git repository (or any of the parent directories): .git



Objective:
Describe how to remove files from repository

To remove (rm) files from the working tree of

the repository but not your project directory —
use bash command rm

To remove an entire directory, use bash

command rm — (ecursive) OF the use the flag —f to
force the execution.

Bash

rm filename

$ rm -rf dirName

To ensure you do not delete the wrong directory, its always a
<</,) good practice to check your current working directory by

running the bash command: pwd



Summary

After performing the initial setup
steps, create a local folder to store
your project files.

» Navigate into the folder and run
the command git init - to
create or initialize the repository

 Runthe command 1s -a to view
all the files and directories to
include the hidden ones

Tips & Tricks
Only need to execute the git init
command once.

v" This means creating the
repository at the highest level
folder possible where all
necessary project files are found
and that you want to share.

v" Avoid adding files and directories
to the repository that you do not
intend to share or track using git.



Add >> Commit >> Push Repeat



Lesson Objectives

« Explain git snapshots

* Explain where information is stored
at each stage

* Run through the modify-add-
commit cycle

 Distinguish the difference between
descriptive and non-descriptive
commit messages.

-0-0-0

COMMENT DATE.
CREATED MAIN LOOP & TIMING CONTROL.
ENABLED CONFIG FILE PARSING
MISC BUGFIXES
CODE ADDITIONS/EDITS
MORE. CODE
HERE HAVE CODE.

AS A PROJTECT DRAGS ON, MY GIT COMMIT
MESSAGES GET LESS AND LESS INFORMATIVE.

xked



https://xkcd.com/1296/

Objective:
What are git snapshots?

The primary benefit of collaborating with a VCS is to track and
identify changes on a shared document.

When ‘saving’ changes, you use the git commit command
(explained momentarily).

A commit is basically a snapshot or representation of the current
state of your tracked files.

As noted previously, the .git directory stores the metadata —
references to & the changes of each snapshot; sometimes called
a manifest.

Git only tracks the differences between manifests from the first
moment it was tracked.



Objective:
Explain where information is stored

r working directory

git add TN,

N ... [ S—
Checkout

git commi

. The Git index is a staging area between the working directory
I'GPOSltOI'Y and repository. It is used to build up a set of changes that you
want to commit together.

Staging Directory

Repositor
(.index) > 4

Working Directory




Objective:
Run through modify -add-commit cycle

1. Check which directory in which we are working by running
the bash command pwd

2. Create a new text file gtr3-reports.txt and using your
favorite text editor add some filler content:

August reports

https://randomtextgenerator.com/

Lorem ipsum mi ultricies suspendisse litora sem, nunc dictumst elei
fend mi nam hac fusce, accumsan Titora curae sem tellus elementum u
TTamcorper donec hendrerit consectetur aliquam imperdiet rhoncus qu

isque aliquet justo metus, maecenas faucibus diam etiam sodales ali _rt) k)Eegylrw EElet:Ir]EJ Ir] \/Irle

quam sem eros dictumst id ut fringilla, nulla tellus aptent vestibu

Tum Tacinia pellentesque aliquet erat et gravida aliquam varius arc

. . . L4 .
u magna molestie cubilia aptent curabitur posuere nunc. preSS 1 key for Insert

To exit vim, press the ESC
key and type vim

command :Ww(

gtr3-report.txt[+] [unix] (18:59 31/12/1969) 5,457 All




Objective:
Run through modify-add-commit cycle

3. Verity that the file was created and check the contents by
using bash commands: 1s and cat gtr3-report.txt

$ g1t status
on branch master

Checking the file status, No commits yet

we find that we have an untracked files:-
untracked changes (use "git add <file>..." to include in what will be committed)

nothing added to commit but untracked files present (use "git add”
to track)

So what is an ‘untracked’ file? It is a file that git is not aware
of and changes for the file are not being versioned (tracked).



Objective:
Run through modify-add-commit cycle

4. Type git add gtr3-report.txt to add to the project’s
tracking history.

$ git add qtr3-report.txt

warning: LF will be replaced by CRLF in gtr3-report.txt.

The file will have its original 1line endings in your working direct
ory

$ git status

on branch master Type git status to
No commits yet confirm that the file
has been staged or

(use "git rm --cached <file>..." to unstage)kﬁﬁng'uaCked by

Changes to be committed:




Objective:
Run through modify-add-commit cycle

Git is now tracking the changes but the file has not been saved and a
copy has not been stored inside the .git directory.

Use the git commit command to accomplish this.

git commit -m <message> records a short, descriptive comment.

git commit will launch the default configured
editor to allow a longer message to be captured.

Good commit messages are brief (less than 50 characters) and describe the changes

(@/) made. “If applied, this commit will...."

Leaving a blank line between the summary line, you can leave additional detailed notes.



Objective:
Run through modify-add-commit cycle

Update the file with new text
Check the status after the update:

git status — will confirm the file was modified but report that “no
changes added to commit”

Type the command
git add gtr3-report.txt or git add .

to add changes to working directory.

If all is well, save (commit) the modified file, use the commands:
git commit -m “ <add some relevant comments> .



Git Cheatsheet

Summary

 Files can be stored in a project’s working directory (which users see), the
staging area (where the next commit is being built up) and the local repository

(where commits are permanently recorded).
« Git uses a two-stage commit process. Changes to files must first be added to

the staging area, then committed to the repository.
«  Write a commit message that accurately describes your changes.

git add puts changes to a file in the staging area.
<G),) git commit saves the staged content as a new commit in the

local repository.


https://education.github.com/git-cheat-sheet-education.pdf

Tracking Changes



Lesson Objectives

* Describe how to check the repo’s status
» Describe how to list all commits made to the repository.
« Explain how git tracks directory



Objective:
Describe how to check project status

To check the status of the project — which branch or whether or
not files have been saved (committed) to local repository.

Use the command: git status

$ g1t status
on branch master

o commits yet

othing to commit (create/copy files and use "git add" to track)




Objective:
Describe how to use git log

Type the command git log to list all commits made to the repository.
The log is a listing:
* In reverse chronological order

* |ncludes the commit’s full identifier which starts with the short identifier
displayed after saving/committing the file

 Displays the author/programmer of the commit
« When the commit was created
« The actual message that was added to the commit



Objective:
Describe how Git tracks directory

1. Git does not track directories. It only tracks changes within the files
within the directory.
2. You can add all files in a directory all at once.

.git

FFFFFF wt git add FILEl.txt
git commit
git add FILE2.txt ~

staging area \\__‘_—_‘_—f’/




Extra Stuff

A Paging the Log

When the output of git log is too long to fit in your screen, git uses a program to split it into pages of the
size of your screen. When this “pager” is called, you will notice that the Iast line in your screenisa : | instead of
your usual prompt.

« To get out of the pager, press | a |.
« To move to the next page, press | Spacebar |-

» To search for some_word in all pages, press | /7 | and type some_word . Navigate through matches pressing
N |.

A Limit Log Size

To avoid having git log coOver your entire terminal screen, you can limit the number of commits that Git lists by
using -n , where n is the number of commits that you want to view. For example, if you only want information
from the last commit you can use:



Summary

« Git doesn't store its data like an operating file system. Instead, Git thinks of its
data more like a set of snapshots of a mini filesystem.

« When we commit our changes, Git takes everything we have told it to save and
stores a copy permanently inside the special . git directory. This permanent
copy is called a commit (or revision) and is assigned a identifier.

« These snapshots/commits can be viewed or tracked using the git log
command.

git status shows the status of a repository.
O git log is arecord of commits. Itis a utility tool to review and read a history

of everything that happens to a repository.



Exploring History



Lesson Objectives

« Explain what the HEAD pointer references

« Explain what commit revision numbers and identifiers are
« Describe how to identify & compare old versions of files
* Describe how to review changes

« Explain how to recover old versions of files.

* Describe error message: Detached HEAD




Objective:
Explain what is HEAD in the repo

HEAD - points to a git branch and refers to the most recent commit
of the working directory within the current branch.

@

master

'

98cal N Jdac2 — fi0ab

|

testing



https://stackoverflow.com/questions/2304087/what-is-head-in-git/2304106#:~:text=The%20HEAD%20in%20Git%20is,the%20next%20commit%20you%20do

COmmlt identiﬁers _ Commit identifiers are a reference

to the repository at a particular

revision numbers state of change.

In general, when restoring to a
previous version — git checkout
HEAD~1 or HEAD~*

or use the appropriate identifier.

Remember: use the commit

FILEL. txt number that identifies the state of
the repository before the change
we're trying to undo.

B02134f

A common mistake is to use the
number of the commit in which we
made the change we're trying to
discard.

FILE2.txt




A “detached HEAD" message means that
HEAD (the part of git that tracks what
your current working directory should
match) is pointing directly to a commit
rather than a branch.

Any changes that are committed in this
state are only remembered as long as
you don't switch to a different branch

Detached HEAD

£ g1t checkout 5284d5010e
Mote: switching to '"5284d5010e’.

You are in "detached HEAD" state. °
changes and commit them, and wyou ca

state without impacting any branches b

If wou want to create a new branch to retain commits you create, you may
do so (now or later) by using -c with the switch command. Example:
git switch -c <new-branch-name:

Or undo this operation with:

git switch -

Turn off this adwvice by setting config wariable adwvice.detachedHead to false

HEAD 15 now

at 5284d50 Start notes on Mars as a base.

NOTE: Use git checkout to reattach (restore) HEAD to the appropriate branch.



A Detached HEAD

More details: Detached HEAD - cloudbees.com

(uno) | /\ ch} )

S\ A\

. 87ec91d | | 423c584

N \_/

C\ E\ N
J


https://www.cloudbees.com/blog/git-detached-head

Objective:

ldentify and use Git commit revision number

F—— .git (contents left out)

F—— assets

| | logo.png

I L

app-css

L

app-Jjs

app.ré

Git's internal storage: commit objects,
annotated tag objects, blobs & trees.

40 character shal hash
Creates a unigue number which is used to ensure
the integrity of the file.

 ——

commit S4fa0ffbEZaeaBied3ifoes7al0d3ife49didldesla (HEAD — master)




$ git commit -m "Added the August report for UAE"

[master (root-commit) a3dad4f] Added the August report for UAE
1 file changed, 5 insertions(+)

create mode 100644 gtr3-report.txt

$ git log

commit a3dad4f6662eeld4e7T37c3499f9fb4d80ech5c1l (HEAD -> master)
author: Rayvn Manuel <manuelr@si.edu>

Date: Tue Nov 3 14:53:26 2020 -0500

Added the August report for UAE




Objective:
Compare various versions of tracked file

el

git d i-F-F - patch - collection of

differences between
files and how the
differences are applied
to the file or source
code.

§ git diff

diff —git a/mars.txt b/mars.txt comparing old version a/mars.txt with new version b/mars.txt
index 077071c..42d92e3 100644

—— a/mars.txt

+++ b/mars.txt

Cold and dry, but everything is my favorite color.

e——)  ++ CONtent that was added

Sections pre and appended with @@ are called "hunks’ . Use
contextual line numbers to instruct patch tool (or other
processors know where to apply changes.



Objective:
Compare various versions of tracked file

05 déddbbf? (HEAD — master)

git show

2020 -0400 commit| 900c3 Cc7/49292 .?Zjﬁﬂudrdlllf” (HEAD — master)
[Ayvn manuel <r2 i

Sep 12 J..".l':l.-Jf"- ZI:IZI:I -0400

concerns about Mars' clim; or Mummy.

git file index
++ hfnﬂrs.txt
changes we made at an older  |EEESEEEESRERE:
. : v 1d nﬂd dry, but everything 15 my favorite color.
commit as well as the commit
message



Objective:
Restore old versions of files

git checkout restores an old (or current) version of a file

Bash

% git checkout HEAD mars.txt
% cat mars.txt

Bash

Output
% git checkout f22b25%e mars.txt

Cold and dry, but everything is my favorite color
The two moons may be a problem for Wolfman

But the Mummy will appreciate the lack of humidity Bash

% cat mars.txt

Qutput

Cold and dry, but everything is my favorite color




Summary

git diff displays differences between commits and current working directory.
git show displays differences between current and previous commits.

git checkout recovers old versions of files.

git revert reverses changes committed to the local and remote repositories.

/ Bash command cat reads data from a file and outputs the content to the
( ) screen. It can be used to create, view and/or concatenate files.



Sharing your work:
Remote Repositories



Lesson Objectives

* Demonstrate how to create a remote directory in GitHub
« Demonstrate how to link local repo with remote

« Describe how to push to/pull from a remote repository
 List a summary of the push/pull/merge cycle

» Describe how to track directories




REVIEW:
Centralized versus Distributed VCS

Distributed version control system

Centralized version control systems are based on the ——

idea that there is a single “central” copy of your project " 1 20,
on a remote server and programmers will “commit” & fé; B 23
their changes to this central copy. 5 LY

* Microsoft Team Foundation Server [TFS] £
- Subversion [SVN] §

>
4*’ ®

ajepdn ‘
ajepdn

commit
commit

<
<

Workstation/PC #1 Workstation/PC #2 Workstation/PC #3
Centralized version control system

Sk Distributed version control systems do not necessarily rely on a
central server to store all the versions of a project’s files.

>

Instead, every person has their own complete copy of the entire
repository and make changes as they like. They “commit” changes or
“check out” work from the remote repository whenever they like.

ajepdn

commit

<

Workstation/PC #1 Workstation/PC #2 Workstation/PC #3 A person can aIso udonen 3 Copy Of 3 repository and has the fuII

history of the project on their own hard drive. This copy (or “clone”)
has all of the metadata of the original.

+ Git


https://www.atlassian.com/blog/software-teams/version-control-centralized-dvcs

REVIEW:
Working Directory and the Staging Area

Executing the git add command specifies the changes to be tracked

and need to be saved.
Executing the git commit will save the changes and places them in

permanent storage.

Y—29 2t o —
% - -




Objective:
Create A Remote Repository with GitHub

1. Create or log into your GitHub account:
https://github.com/<qgithub username>

2. Create a new remote repository — do not add any additional files or
add a licenses.



https://github.com/

Create a new repository

Owner Repository name

If you are not a contributer to
other OFQEI‘IIZ&'EIOI‘IIS repo - '.'- new
you will not have a dropdgwn Great repository names are short and memorable.
for owner

Select an owner ~ /

Description (opticnal)

I;‘ Public _

Paid subscriptions
have the option of
public or private
repos.
Initialize this repository with:
5 o if you're im
Add a README file

Add .gitignore

Do not initialize the repo
with any of these options.

.gitignore template: None ~

Choose a license

Create repository




Objective:
Generating keys and using the ssh-agent . e,

$ openss]
OpenSSL> version

OpenssL 1.1.1j 16 Feb 2021
OpenssSL>

1. Check that openssl is installed & up-to-date

$ exec ssh-agent bash

§ ssh-keygen -t ed25519 -C " email address

Generating public/private ed25519

Enter file in which to save the key‘i path-to—private key>xzxx id rsa >
5519):

Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in<path-to-private key>xxx id rsa »

_..a""«:i path-to-private k
$ ssh-add ;
Identi ty added: f,.- < path—to-private_key>xxx id rsa * associated emai

3. Launch and register key with SSH agent

ssh-ed25519
AMAACINzaC11ZDIINTESAAAATLQIAI1LNTSSHGLrPLP3LXgCytpxtmF1IPBEsSFQRUS9A
m

The key's randomart image 1is: |P2EUdEF@aDl-CDm
+--[ED25519 256]--+
| =++*B.. |
+ 00.++

o .

4. Open public key with text editor and copy

| |
| |
| .= |
| = .+ . |
| T
| 0 0=0+.% + |
| . o+ + |
| Eo =oo0. |
+=----[SHA256]

2. Generate a ssh key pair



Register keys with Github
Hang in there —almost done

5. On the upper right of the page,
click on the image (icon/avatar) that
represents you/your account and
select/click on SETTINGS

£ +- &

Signed in as r2cOder

@ Learning GraphQL

Your profile

Your repositories

Sign out

COpy It tO i
Git
— Billing and plans Hub,

E9 Emails

(1) Password and authentication

2 SSH and GPG keys
[y Organizations
@ Enterprises

[ Moderation

6. When redirected > from the left rail under
ACCESS select/click on SSH and GPG keys

SSH keys

There are no S5H keys associated with your account.

to generating 55H keys or troubleshoot comn

7. Click on the NEW SSH KEY button to open
the text area where you will paste your private

key.



Last step

SSH keys / Add new

S _J. Enter a meaningful title e.g. your

L ~ .
PErTLlh computer name + VC provider

Add 55H key 3. Add the key to the repository SSH I(E)('S

This is a list of 55H keys associated with your account. Remove any keys that you do not recognize.

iHw_BE github key
SHAZ




Retest Connection

$ ssh -Tv git@github.com

OpenSSH_8.4pl, oOpenssL 1.1.17 16 Feb 2021

debugl: Reading configuration data /etc/ssh/ssh_config
debugl: Connecting to github.com [140.82.113.3] port 22.
debugl: Connection established.

Hi r2cOder! You've successfully authenticated, but GitHub does no

t provide shell access.

debugl: channel 0: free: client-session, nchannels 1
ransferred: sent 2192, received 2720 bytes, in 0.6 seconds

Bytes per second: sent 3863.9, received 4794.6

debugl: Exit status 1




SSH Resources

Check that you have the latest SSL crypto software - https://www.openssl.org/

Great YouTube Video — How HTTPS Works (...and SSL/TLS too) - YouTube



https://www.openssl.org/
https://www.youtube.com/watch?v=10aVMoalON8

Objective:
Create areference from local repo to remote

push an existing repository from the command line

git remote add origin https://github.com/<github wssrnams/repo nams.git>
git branch -M master
git push -u origin master

create a new repository on the command line
git remote add ocho “# READNE Heacing " »> READE.md
command is used to create it add READE
the URL that will be used to [N

git remote add origin https://github.com/< github usernams/repc name.git >

lllnkl your |Oca| repo Wlth git push -u origin master
your remote repo.




Objective:
Push from local to remote repository

j git init git add

Working

Directory
Pushing is how you transfer

@I‘ '%' commits from your local
git push git commit

- pp—r repository to a remote repo.

Repository

The git push command
is used to upload local

l repository content to a
@n Staging Ares remote repository.

Initialization




Objective:
Push your changes from local to remote

$ g1t push origin rkm_local2remote_test
Enumerating objects: 3, done.
Counting objects: 100% (3/3), done.
wWriting objects: 100% (3/3), 250 bytes | 250.00 kKiB/s, done.
Total 3 (delta 0), reused 0 (delta 0), pack-reused 0
To https://github.com/r2c0der/udemyGraphQLbyExample.git
* [new branch] rkm_Tlocal2remote_test -> rkm_local2remote_test

% rkm_localzremo... ~  F¥ 1branch ©0 tags Go to file Add file ~ About

Udemy Course: GraphQL by Example -

Rayvn Manuel Demo'ing linking local with remote cee@el? 2 hours ago ": commit Mirko Nasato

|__"| README.md Demo’ing linking local with remote

GraphQL by Example

Releases




Extra Stuff | main or master

A Default Git branch naming

Source file changes are associated with a “branch.” For new learners in this lesson, it's enough to know that
branches exist, and this lesson uses one branch.

By default, Git will create a branch called master when you create a new repository with git init (as
explained in the next Episode). This term evokes the racist practice of human slavery and the software
development community has moved to adopt more inclusive language.

In 2020, most Git code hosting services transitioned to using main as the default branch. As an example, any
new repository that is opened in GitHub and GitLab default to main . However, Git has not yet made the same
change. As a result, local repositories must be manually configured have the same main branch name as most
cloud services.

For versions of Git pinf to 2.28, the change can be made on an individual repository level. The command for this
IS in the next episode. Note that if this value is unset in your local Git conﬂguration, the init.defaultBranch
value defaults t0 master .



Objective:

Pull from a remote repository

Remote Repository Local Repository

Fetch Ny
GitHub m—t Origin/ Master
e——
Pull

The git pull command is used
to fetch and download content
from a remote repository and
immediately update the local
repository to match that content.

The git pull command is
actually a combination of two
other commands, git fetch
followed by git merge.



Objective:
Create a branch and sync local repository with
remote

3. From local directory, add reference to remote repository.
4. Recheck that the communication between repos.

[at this point, a team would be creating Pull Requests [PRs] and the person
designated as the ‘'merge master’ would be reviewing the changes and merging
the approved changes to the main/master branch]

o

Create a new branch in local and remote repository (second branch)
PUSH the local branch changes to remote branch

Within your remote repository, merge branch content into the
main/master branch

8. PULL remote main/master to merge with local main/master

~N o



More about and

Difference Table

Git Fetch is the command that

tells the local repository that there Git Fetch Git Pull

are Changes avallable In the remOte Gives the information ofanew  Brings the copy of all the
repository without bringing the changefromaremote  changes froma remate
changes into the local repository. o mecmentbaneh | intomecumentoranen

Repository data is updated in The local repository is updated

Git Pull on the other the gt directory airecty

ha I’]d bl’lﬂgS the CcO py Of the Review of commits and Updates the changes to the

H changes can be done local repository immediately.
g . remote directory changes ] P
IﬂtO the |OCa| re pOSItO I’y, No possibility of merge Merge conflicts are possible if
- I\ conflicts. the remote and the local
-~ repositories have done changes
: at the same place.



https://pandiera.gr/%CE%B8%CE%B1-%CE%BC%CF%80%CE%BF%CF%81%CE%BF%CF%8D%CF%83%CE%B5-%CE%BD%CE%B1-%CE%B5%CE%AF%CF%87%CE%B5-%CF%80%CE%AC%CE%B5%CE%B9-%CE%B1%CE%BB%CE%BB%CE%B9%CF%8E%CF%82-%CE%BC%CF%80%CE%BF%CF%81%CE%BF%CF%8D/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Summary

* A local Git repository can be connected to one or more remote repositories.
* Use the HTTPS protocol to connect to remote repositories until you have
learned how to set up SSH.

./ git push copies changes from a local repository to a remote repository.
O git pull copies changes from a remote repository to a local repository.



lgnoring Things



Lesson Objectives

« Configure Git to ignore specific files.
» Explain why ignoring files can be useful.



Objective:

Explain why ignoring files can be useful

# Ignore Mac system files
.D5_store

# Ignore node modules folder
node_modules

# Ignore all text files
* Ixt

# Ignore files related to API keys

. BNV

# Ignore SASS config files
.5ass5-cache

Project folders contain many other directories and files
which are related and relevant for the project but do not
need to be tracked.

Additionally, integrated development environments (ide)
and operating systems create hidden system files which
you do not want tracked.

A gitignore file specifies intentionally untracked files that
Git should ignore. Files already tracked by Git are not
affected.

Additional Resources:

e Git-SCM: Gitignore

e gitignore.io

« GitHub: Gitignore Templates



https://www.freecodecamp.org/news/gitignore-what-is-it-and-how-to-add-to-repo/
https://git-scm.com/docs/gitignore
https://www.toptal.com/developers/gitignore
https://github.com/github/gitignore

Summary

« The .gitignore file tells Git what files to ignore and not track.

* An exclamation point (!) operator will create an exception/exclusion in
.gitignore file.

« The order of operations or application of rules is read from the top down.

« Git does not track directories on their own, only files within them.
files are created and stored in empty directories in order to force git to

track the directory

ﬂ NOTE FROM Tracking Changes:

* is used as a wildcard match

/ / is used to ignore pathnames relative to the .gitignore file
<O) # is used to add comments to a .gitignore file



Merge Conflicts



Lesson Objectives

« Explain what conflicts are and when they can occur.
» Resolve conflicts resulting from a merge.



Objective:
Describe how conflicts occur & best practices

~J

Git's ability to resolve conflicts is very useful, but conflict
resolution costs time and effort, and can introduce errors if
conflicts are not resolved correctly.

« Pull from upstream more frequently, especially before
starting new work

« Use topic branches to segregate work, merging to main
when complete

* Make smaller more atomic commits

«  Where logically appropriate, break large files into
smaller ones so that it is less likely that two authors will
alter the same file simultaneously



Summary

« Conflicts occur when two or more people change the same lines of the
same file.

« The version control system does not allow people to overwrite each
other’s changes blindly, but highlights conflicts so that they can be
resolved.



Extra Stuff & Resources



Other Notes

A Choosing a license

Choosing a license is an important part of openly sharing your creative work online. For help in wading through the many types of open source licenses, please visit
https:/ichoosealicense.com/.

A HTTPS vs. SSH

We use HTTPS here because it does not require additional configuration, which vary from operating system to operating system. If you start using Git regularly, you would like to set
up SSH access, which is a bit more secure and convenient, by following one of the great tutorials from GitHub, Atlassian/BitBucket and GitLab (this one has a screencast).

A Why origin?

origin inthe git remote add line is just a short name or alias we're giving to that big long repository URL. It could be almost any string we want, but by convention in git, it is
usually called origin , representing where the repo originated.

A The README file

It is good practice to add a README file to each project to give a brief overview of what the project is about. If you put your README file in your repository’s root directory, GitHub
will recognize and automatically surface your README to repository visitors



Additional Resources

Git Cheat sheet - https://education.github.com/git-cheat-sheet-education.pdf
Git Documentation & Videos - Git - Documentation (git-scm.com)

Learn Git with:
GitHub - GitHub Learning Lab

Bitbucket - Learn Git with Bitbucket Cloud | Atlassian Git Tutorial
GitLab - Learn GitLab with tutorials | GitLab



https://education.github.com/git-cheat-sheet-education.pdf
https://git-scm.com/doc
https://lab.github.com/
https://www.atlassian.com/git/tutorials/learn-git-with-bitbucket-cloud
https://docs.gitlab.com/ee/tutorials/

Version Control with Git

@ git




