
GIT

https://xkcd.com/1597/



VCS -> CVCS -> DVCS

● decentralized
● snapshots, not differences
● operations are local 

○ entire history is local, working on trains/airplanes -> off the grid
● integrity through hashing

○ stores everything by hash not filename
● hard to loose data

advantages/differences of git



configuration
git config (--global | --system) user.name “Flo Sattler”

● user.name
● user.email
● core.editor vim
● commit.template
● core.excludesfile ~/.gitignore_global
● alias.fancyLog “!tig”

● /etc/gitconfig | system wide
● ~/.gitconfig | user wide
● .git/config | project wide

git config --list



file status

git diff | changed and not staged

git diff --staged | compares staged with last commit

untracked unmodified modified staged

git add

edit git add

git commit

git rm --cached git reset

git reset

git checkout



basic commands

● git init | git clone <URL>
● git status
● git add | start tracking/stage file

○ -p | patch mode, select specific hunks to add
● git commit | commit staged files

○ -v | show diff
○ -m | message
○ -a | stage all

● git rm <file> | remove file from tracking
○ --cached | keep file

● git mv <file> <file> | mv/rename file (mv,git rm, git add)
● git reset [--hard] HEAD | reset HEAD to different state



git commit

tree: 4bbc25
blob: aa43aa
tree: 78ba8a

blob: aa43aa
{file content} 

tree: 78ba8a
blob: 2d5edf
blob: 30d77f

blob: 2d5edf
{file content} 

blob: 30d77f
{file content} 

commit: 149fbd
tree: 4bbc25
parent: 8869e2
author: Florian
committer: Florian
message: {new stuff}

git cat-file -p {hash}



The history

commit: 37a921
tree: fe8e13
parent: 151c57
author: Mr Bug
committer: Mr Crless
message: {la di da}

commit: 8869e2
tree: deb987
parent: 37a921
author: Mr Fix
committer: Mr Fix
message: {fixed foo}

commit: 149fbd
tree: 4bbc25
parent: 8869e2
author: Florian
committer: Florian
message: {new stuff}commit: 149fbd

tree: 4bbc25
parent: 8869e2
author: Florian
committer: Florian
message: {new stuff}

snapshotsnapshotsnapshot





The history (git log)
● -p | show diff
● -<n> | last n entries
● --stat | states, like insertions/deletions
● --pretty= | formating

○ oneline
○ short
○ fuller
○ format:””

● --graph
● --since/until=3.weeks | time range
● -S<string> | shows commits that add/delete the string



Branches

commit: 37a921 commit: 8869e2 commit: 149fbd

master

testing

HEAD

commit: 809d82

testing

git branch testing | create branch named testing

HEAD

HEADgit checkout testing | switch HEAD to testing

branch pointer

current branch



Merging

commit: 37a921 commit: 8869e2 commit: 149fbd

master

commit: 809d82

testing

HEAD

commit: 877f43

master

HEAD



Merging

commit: 8869e2 commit: 149fbd

commit: 809d82

testing

git merge testing | merge branch testing into master

commit: 877f43

master

HEAD

commit: 8390ab

master

HEAD

merge commit



remote interaction
● git remote

○ -v | show URLs
○ add [r-name] [url] | add new remote
○ show [r-name] | shows infos of remote
○ rm [r-name] | remove remote
○ rename [r-old] [r-new] | local rename name of the remote

origin  ssh://gitblit/~vulder/foo.git (fetch)
origin  ssh://gitblit/~vulder/foo.git (push)

github  git@github.com:vulder/foo.git (fetch)
github  git@github.com:vulder/foo.git (push)

● git fetch [r-name] | gets objects/refs from remote
● git pull | gets o/r from remote and merges them into own
● git push [r-name] [branch] | pushes local o/r to remote



remote interaction
cloning/push/pull:

● https with logging
○ git config credential.helper ‘cache [opts]’

git config credential.helper cache --timeout=300
git credential-cache exit

github  https://github.com/vulder/foo.git (fetch)
github  https://github.com/vulder/foo.git (push)

● ssh with key auth
○ add pub key to server
○ .ssh/config +priv key

Host github.com
IdentityFile ~/.ssh/id_rsa

github  git@github.com:vulder/foo.git (fetch)
github  git@github.com:vulder/foo.git (push)



remote branches

origin  git@github.com:vulder/foo.git

github.comclient

branches: (git branch -a)
➔ master
➔ remotes/origin/HEAD -> origin/master
➔ remotes/origin/master
➔ remotes/origin/testing

branches:
➔ master
➔ testing

git branch testing origin/testing

branches: (git branch -vv)
➔ master 149fbd [origin/master] {cmessage}
➔ testing 149fbd [origin/testing] {cmessage}



commit: 8869e2 commit: 149fbd

commit: 809d82

commit: 877f43

master

HEAD

origin/master

testingorigin/testing

HEAD

testing

origin/master

git push  | push current branch to remote

origin/testing



commit: 8869e2 commit: 149fbd

commit: 809d82

commit: 877f43

master

HEAD

testing

origin/master

git pull  | get changes from origin

origin/testing

master

git checkout master | switch to brache master

HEAD

git merge testing  | merge testing into master

commit: 8390ab

merge commit

master

HEAD



http://www.columbia.edu/~zjn2101/intermediate-git/meme-merge.jpg



resolving conflicts (git merge testing)

master testing

git mergetool -t diffuse

git commit



3-way merge

commit: 8869e2 commit: 149fbd

commit: 809d82

commit: 877f43 commit: 8390ab

master

HEAD

testing

LOCAL

REMOTE

BASE

git config merge.conflictStyle diff3



git merge
● -no-commit | merge but not autocommit
● --ff-only | only merge if fast forward or HEAD up to date
● --no-ff | create merge commit
● -S | GPG sign
● --squash | merge, create working tree and update state, but don’t commit



when git turns into guitar hero

https://i.kinja-img.com/gawker-media/image/upload/hvkhczj1c4qqn5edap0e.jpg https://pbs.twimg.com/media/CaI8xA3W0AA6wMe.png



rebase

c1 c2 c3 c5 c6

c4 c7 c9

c8c2

git rebase master

master

testing

c4 c7 c9

testing



rebase II

c1 c2 c3 c5 c6

c4 c7 c9

c8c2

master

testing

c10 c11

feature
git rebase --onto master testing feature

c10 c11

feature



rebase III

c1 c2 c3 c5 c6

c4 c7 c9

c8c2

master

testing

c10 c11c7 c9

git rebase --onto  testing~4  testing~2  testing



specifying revisions

B

A

C

ED F

G H I J

A A^0

B A^ A^1 A~1

<rev>: sha1-hash

ec8723a2ff88bdabc8312c2250444fd5afc2e569

<refname>:

master, heads/master

F B^3 A^^3

G A^^^ A~3

^<n> n’th parent

~<n> n’th ancestor



rebase

c1 c2 c3 c5 c6

c4 c7 c9

c8c2

master

testing

c10 c11c7 c9

git rebase --onto  testing~4  testing~2  testing



rebase

c1 c2 c3 c5 c6

c4

c8c2

master

testing

c10’ c11’

git rebase --onto  testing~4  testing~2  testing

c12 c13



rebase interactive
git rebase -i master~3

master



rebase

git rebase add

git rebase --continue

git rebase --abort



https://imgur.com/XFQLB

https://imgur.com/c4jt321



rebase problem

c1 c2 c3 c5 c6

c4

c8c2

master

testing

c10 c11c12 c13

cXX cXY remote dev

git config pull.rebase true





git reflog
logs the states where branches/HEAD was before a change occurred

git reset --hard c38d994

repo state before “reset --hard HEAD~”



tags (git tag)

lightweight tag: git tag [new tag name]

annotated tag:    git tag -a [tag] -m [message]

+ sign tag with -s

default email key
Conf: user.signingKey = [keyid]

git push [remote] [tag-name]
git push [remote] --tags



github - GPG support



git request-pull
git request-pull <start> <url> [<end>]

git request-pull origin/master git@github.com:vulder/foo.git



centralized workflow

central repository server/github

John Eve Smith



integration-manager workflow

blessed repository

John Eve

John public repo Eve public repo

Smith

integration manager



dictator and lieutenants workflow
blessed repository

John public repo Eve public repo

Smithdictator

Lieutenant IILieutenant I



git flow (https://github.com/nvie/gitflow)

● master
● develop
● feature
● release
● hotfix

nvie.com



git stash  stash@{0}

● list | list all stashed states
● show <stash> | show state of stash
● pop/apply | {remove} state and apply it to workdir
● branch <stash> | create branch were shash was recorded + apply
● drop <stash> | drop state from stash

● -u | include untracked files
● -p | patch

git stash show -p stash@{0} | git apply -R



git bisect

c1 c2 c3c2 c4 c5 c6 c7 c8 c9

master

HEAD

badgood badbadgood



git bisect
● start | start git bisect
● good | mark commit as good
● bad | mark commit as bad
● skip | skip commit
● reset | end git bisect
● visualize | show remaining commits
● log | show bisect log
● replay (log -> reset -> replay) | replay bisect log
● run {script} | run script to check if commit is good/bad



git blame {file}

tool: tig





git apply / format-patch
1. create branch
2. fix bug
3. git format-patch master | creates patch file

a. git format-patch master --stdout
b. git format-patch master -o FOLDER

4. git send-mail FOLDER/* --to=foo@bar.org
5. git apply *.patch

a. --stat | info about patch
b. --check | check if patches applies cleanly

6. git am --signoff < 0001-foo.patch | apply patch



git cherry-pick
apply changes from existing commit

c1 c2 c3 c5 c6

c4 c7 c6’

c8

c9

c6

git cherry-pick c6

● -n | no commit
● -e | edit
● -x | add from line

c2



git revert
reverte existing commit

c1 c2 c3 c5 c6

c4 c7 c6’

c8

c9

c6c2

git revert c7

-c7c10

git revert -n master~5..master~2
● -n | no commit
● -e | edit



git filter-branch
● git filter-branch --tree-filter ‘rm -rf FILE’ master
● git filter-branch --msg-filter ‘sed -e “/BADWORD/d”’
● git filter-branch --env-filter ‘

if test ”$GIT_AUTHOR_EMAIL” = “bar@foo.org”

then … ’

old commits saved to refs/original/*

-f | overwrite saved commits

git update-ref -d refs/original/refs/heads/master

mailto:bar@foo.org


BFG Repo-Cleaner (https://rtyley.github.io/bfg-repo-cleaner/)

alias java -jar bfg.jar = bfg

● bfg --delete-files id_{rsa,dsa} repo.git | delete key files

● bfg --strip-blobs-bigger-than 50M repo.git | remove big files
○ --protect-blobs-from master, next | restrict commands

● bfg --replace-text password.txt repo.git | remove all on pw list



git submodule

● add <repo> | add new sub repo
● status | status of submodule
● init/deinit | initialize the submodule (register/deregister)
● update | update registered submodule
● foreach <cmd> | exec cmd in all submodules

○ --recursive | traverse recursively into sub...submodules

.git/
include/
lib/
third-party/

.git
include
lib
third-party/*

subBar/

subFoo/



git-large file storage

● git lfs track <file type>
○ ‘*.pdf’
○ ‘bigStuff/’

● git lfs track
● git lfs ls-files

git add {file} | file replaced by pointer



.git folder
❖ config | local configurations
❖ FETCH_HEAD | head updated by last fetch
❖ HEAD | current ref
❖ index | staging area, with meta info
❖ hooks | hooks

➢ pre-commit
➢ commit-msg

❖ logs
❖ objects | location to store all blobs
❖ refs | all refs of the repo

➢ heads
➢ remotes
➢ stash
➢ tags



digging deeper .git/objects/
❖ 02 | 02 folder
❖ 9a | ah yeah
❖ d4 | hmm
❖ f7 | this is getting ridiculous
❖ ec

https://imgur.com/IppKJ



❖ ec
➢ 8723a2ff88bdabc8312c2250444fd5afc2e569

ec8723a2ff88bdabc8312c2250444fd5afc2e569

git cat-file -p ec8723a2ff88bdabc8312c2250444fd5afc2e569

❖ info
❖ pack

➢ pack-6d505071a5d9cfe8cae32a8b90057c16c4a378ef.idx | offsets
➢ pack-6d505071a5d9cfe8cae32a8b90057c16c4a378ef.pack | objects

git gc | clean and optimize local repo



hooks (.git/hooks)

● pre-commit | invoked by git commit
● commit-msg | invoked by git commit
● pre-push | invoked by git push
● pre-receive/update | invoked by git-receive-pack



git hosting
provided:

● github.com
● bitbucket.org

self hosted:

● gogs.io
● gitlab.com
● gitblit.com
● phabricator.org





tooling
● gitk
● tig
● sourcetree

● git-cola



tooling
● gitk
● tig
● sourcetree

● git-cola

● docx to text

gitattributes

.git/info/attributes | path/file spec settings

| word filter

| script to call docx converter

git config diff.word.textconv docx2txt

*.docx diff=word

infos

@ https://git-scm.com/book/uz/v2/Customizing-Git-Git-Attributes

@ http://docx2txt.sourceforge.net/

1. #!/bin/bash
2. docx2txt.pl $1 -



other stuff
● git clean
● git grep
● read-tree + subtree
● git replace
● git fsck
● git bundle
● git log -L
● git describe
● git archive
● git rerere

...




