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Git

• git (which means "unpleasant person" in British English slang)
• Since 2005 (project's core maintainer: Junio Hamano)

https://en.wikipedia.org/wiki/British_English


Tech Talk: Linus Torvalds on Git at Google



Advantages



GitOps: An Operating Model for Cloud Native



GitOps Example



Git & Github



Github

• Since 2008: Developed by Chris Wanstrath, P. J. Hyett, Tom Preston-Werner and Scott Chacon 

• Ruby on Rails

• Located in San Francisco
• June 4, 2018: Microsoft acquired

• 56 million users (Sep. 2020)

https://en.wikipedia.org/wiki/Chris_Wanstrath
https://en.wikipedia.org/wiki/P._J._Hyett
https://en.wikipedia.org/wiki/Tom_Preston-Werner
https://en.wikipedia.org/wiki/Ruby_on_Rails


Github Numbers



Language Ranking on Github



Typical Workflow



Git is a “Key-Value Store”







Git Architecture



Conventions



Git Object





Object Database



Quiz

• How many files git can store in the same repository?



Unique Hash



Snapshot & Delta

Garbage
Collection



Garbage Collection



Packfile

• Packfile?
• Git packs up several of these objects 

into a single binary file called a 
“packfile” in order to save space and 
be more efficient 

• When?
• Too many loose objects around
• git gc command manually 
• Push to a remote server



git cat-file options



git ls-files



Low-Level Commands (Plumbing Commands)



Index

Why staging?





Index File



Object Types



blob



tree



commit



tag



Immutable

git reset –hard HEAD~1



References

A branch is a named reference to a commit

HEAD points to the branch we are currently on



References





Git Object Model (Pointing)



New Commit





Referenced



New Objects

HEAD points out the last commit in the current checkout branch







git clone (making copy)



Git Files Lifecycle



git init

• Empty .git/objects/ and .git/refs/ created

• No index file yet

• HEAD symbolic reference created. $ cat .git/HEAD ref: refs/heads/master



git add

• Index file created: SHA1 hash that points to a blob object

• Blob object created: content of README file is stored



git add



git status



git diff



git diff



git commit

• Branch ‘master’ reference created: points to the latest commit object in ‘master’ branch

• First commit object created: points to the root tree object

• Tree object created: represents directory



git commit



Add Modified File

• Index file updated: points to a new blob

• Blob object created: entire content is stored as a new blob



Add File into Subdirectory

• Index file updated

• Blob object created



Second Commit

• Branch ‘master’ reference updated: points to the latest commit 

• Commit object created: ‘parent’ points to the first commit object

• New root tree object and subdir tree object created



git log





https://devhints.io/git-log-format



Git Alias Examples

• git l
• l = log --color --graph --pretty=format:'%Cred%h%Creset -

%C(yellow)%d%Creset %s %Cgreen(%cr)%C(bold blue)<%an>%Creset' --abbrev-
commit

• git cleanbranch
• cleanbranch = "!git branch -d $(git branch --merged | grep -v '^\\*\\|\\<master$’)”

• git ch
• ch = "!git checkout $(git branch | fzf)” (after install fzf)

• git backup
• b0 = "!git branch | awk '/^\\*/{print $2}'" backup = "!git branch backup-`git b0`”

https://johngrib.github.io/wiki/git-alias/



Git Tags



Annotated Tag

• Tag reference created: points to a tag object

• Tag object created

git tag -a -m 'this is annotated tag' v0.1 d9976



Lightweight Tag

• git tag root-commit d9976

*Push tags to remote: git push --tag
*git push --follow-tags



Git Architecture



.gitignore



gitignore.io



Branches



git branch

git branch -f master HEAD~3 (move branch)



git checkout

Switch branches or restore working tree files

git checkout -- file





Branch Logs



git merge



Fast-Forward Merge

git branch -d feature2

git merge feature2



3-Way Merge

feature2

HEAD

Base

Master



2-Way Merge vs 3-Way Merge

New Feature2



3-Way Merge

2 parents

git branch -d feature2

git merge feature2base



Quiz

• Which is better? 
• fast-forward merge vs 3-way merge 



ff vs no-ff

A successful Git branching model

Option 1: $ git config --global alias.nffmerge "merge --no-ff" 
Option 2: $ git config branch.<name>.mergeoptions "--no-ff" 

merge commit



Learning Git Branching

• https://learngitbranching.js.org/?locale=ko



Quiz

• Which commit HEAD points to after
git checkout HEAD~^2~2

HEAD



Git GUI





Merge Conflict

git config --global merge.tool vimdiff



git fetch, git pull, git merge

(git merge FETCH_HEAD)



Quiz

• What happens?
• git push origin :branch_name
• git fetch origin :branch_name



Remote Push/Fetch Commands

• Update local branches when remote branches updated 
• git fetch (and git checkout branch_name for repository update)

• Update local branches when remote branches deleted 
• git remote update origin --prune (or git remote prune origin)

• Add remote branch 
• git push --set-upstream-to (or -u) origin branch_name

• Update local branch from remote branch
• git fetch origin remote_branch:local_branch

• Update remote branch from local branch
• git push origin local_branch:remote_branch

• Delete remote branch
• git push origin -d branch_name (or :branch_name)

• Add local branch
• git branch branch_name (or git checkout -b branch_name or git fetch origin :branch_name)





Special Refs

Able to rollback after git reset --hard , 
merge, rebase mistake 
(git reset --hard ORIG_HEAD)

HEAD@{1}, HEAD^, HEAD~



Merge vs Rebase



















Merge vs Rebase

• Update local with remote changes with merge 
• git pull (git fetch -> git merge)
• Pros: traceability, Cons: complicated

• Update local with remote changes with rebase 
• git pull --rebase (git fetch -> git rebase)
• Pros: readability, Cons: rewrite history (dangerous)



Quiz

• Which command doesn’t change history?
• Revert
• Reset





git reset

• Modify HEAD, index, working files, (logs)
• --mixed (default): reset HEAD, index
• --soft: reset HEAD ("Changes to be committed”)
• --hard: reset HEAD, index, working files



Quiz

• Which worked same as git branch -f master HEAD~ (current branch is 
not master)
• git reset --soft HEAD~
• git reset --mixed HEAD~
• git reset --hard HEAD~



Git Hooks



Hooks



How Git Hook Used





Quiz) Troubleshooting #1

•실수로 git reset --hard 를하였다원상복구하려면?
• git reset --hard ORIG_HEAD (HEAD@{1}, HEAD^, HEAD~)
• Better way

• git reflog



Quiz) Troubleshooting #2

•실수로 remote에불필요한파일을 push 했다
• Local & remote 모두지우고싶으면?

• git rm file
• Remote만지우고싶으면?

• git rm --cached file



Quiz) Troubleshooting #3

•실수로 feature 브랜치가아닌 master에서작업하고 push함,
master는 rollback하고작업한코드는남기고싶으면?
• Simple

• git branch tmp (backup)
• git reset --hard HEAD~ (reset)
• git push origin -f master (force push)
• git checkout tmp (restore)

• Better
• git checkout feature-branch (checkout)
• git merge master (backup merge)
• git checkout master, git revert --no-commit hash, git commit (revert & commit)
• git checkout feature-branch, git merge master (restore & merge)
• git push origin master (push)



Quiz) Troubleshooting #4

• Hotfix 해서 Tag 1.2.1 배포후예기치못한장애가발생하여
1.2.0으로 rollback 하고재배포하자 (Hotfix 코드는남기고싶다)
• git branch tmp (backup)
• git reset --hard 1.2.0 (reset)
• git push origin -f master (push)
• git checkout tmp (restore)



Quiz) Troubleshooting #5

•실수로삭제한브랜치를 (-D) 살리고싶으면?
• git reflog (check branch hash)
• git checkout -b deleted_branch hash (restore)



Git Branch Model



GitFlow
Vincent Driessen

https://nvie.com/about/


GitFlow Commands
$> git flow init
$> git push origin --all
$> git flow feature start <feature-branch>
$> git flow feature list
$> git add .
$> git commit -m
# push & pull-request(to review)
$> git flow feature finish <feature-branch>
$ other-feature> git merge --no-ff develop
$> git flow release start <tag>
$> git flow release finish <tag>
$> git tag
$> git push origin --all --follow-tags
$> git flow hotfix start <tag>
$> git flow hotfix finish <tag>



Primary Branches



Feature Branches



Release Branch



Hotfix Branch



Support Branch



All Together



Gitlab Flow



Pull Request (PR)

Pull Request: proposal of the potential changes



Why Pull Request



Merge Request (MR)







Sync Changes from Upstream
git remote add upstream https://url



How to Merge PR?





commit



How to Write Commit Message

• Specify the type of commit:
• feat: The new feature you're adding to a particular application
• fix: A bug fix
• style: Feature and updates related to styling
• refactor: Refactoring a specific section of the codebase
• test: Everything related to testing
• docs: Everything related to documentation
• chore: Regular code maintenance.

• Use the body to explain what changes you have made and why you made them.
• Do not assume the reviewer understands what the original problem was, ensure 

you add it
• Do not think your code is self-explanatory
• Follow the commit convention defined by your team



commitlint

https://github.com/conventional-changelog/commitlint















Comments Acronyms

• LGTM: “Looks Good To Me”
• WFM: “Works For Me”
• WIP: “Work In Progress”
• AFAIK: “As Far As I Know”
• IMO: “In My Opinion”
• r?: review please, r+: reviewed + approved
• Principles

• KISS: Keep It Simple and Stupid
• DRY: Don’t Repeat Yourself
• YAGNI: You Aren’t Gonna Need It



Contributing Opensource Projects

• tensorflow
• react
• elasticsearch
• node.js
• spring-boot



https://github.com/tensorflow/tensorflow

https://github.com/tensorflow/tensorflow




https://cla.developers.google.com/about/google-individual?csw=1





https://github.com/tensorflow/tensorflow/labels/stat%3Acontributions%20welcome

https://github.com/tensorflow/tensorflow/labels/stat%3Acontributions%20welcome




https://google.github.io/styleguide/cppguide.html

https://google.github.io/styleguide/cppguide.html










https://github.com/facebook/react

https://github.com/facebook/react






























































Pro Git

https://git-scm.com/book/ko/v2



https://opentutorials.org/module/2676


