Version Control System - Git
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Why VCS (1/3)

1 How do you manage your homework ?
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Why VCS (2/3)

1 How the people do version control ?
 Share files with CD, USB or Network
 Patch

L What is the problem ?

« Many different version
 Hard to maintaining, debugging
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Why VCS (3/3)

1 A tool help you manage you project
« Commit, Rollback, Checkout
« Branch, Tag
« Merge
« Clone, Push, Pull
d Common VCS
« CVS
- RCS
« SVN

« Git
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Git

1 Not a software only for you to
download code from Github

O Distributed revision control system
(DVCYS)
« P2P instead of Client-Server
« No Trunk (L&)

 Fast

» Everything is at local, no need to sync
with server

 Convenient

» You can easily create branch without
modify the server side repository
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Using Git Personally

. Base version control
e Init
e Status
« Add, Commit
* Reset

4 View history
* Log
« Blame
1 Develop different feature

« Branch, Tag, Checkout
« Rebase, Merge
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Config

1 You need to add basic config before using git

 Position

» Global (~/.gitconfig)

» Local (project-root/.gitconfig)

» System (/etc/gitconfig)
 Basic config

» $ git config --global user.name “zswu“

» $ git config --global user.email zswu@cs.nctu.edu.tw
 Other config

» core.editor vim

» merge.tool vimdiff
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mailto:zswu@cs.nctu.edu.tw
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1 Init a empty local repository

« Create a .git directory, everything about version control is inside this
directory

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git

~ ~(09:55 PM)$ git init

Initialized empty Git repository in /net/cs/105/0516074/cscc/nasa/git/.git/
zswu@ linux3 (/bin/bash): ~/cscc/nasa/git

~ 7~(09:55 PM)$ 1s -al

total 12

drwxr-xr-x 3 zswu cs 4096 Oct 29 21:55 .
drwxr-xr-x 5 zswu cs 4096 Oct 29 21:55 ..
drwxr-xr-x 7 zswu cs 4096 Oct 29 21:55 .

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ ~(09:58 PM)$ 1ls .git
branches config description HEAD hooks info objects refs
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 Show the status
« Untracked files
« Modified files
« Deleted files

 Intermediately state
» Rebase

: ~/cscc/nasa/glt
~ ~(10:00 PM)$ git status
# On branch master

" to include in what will be committed)

A
nothing added to commit but untracked files present (use "git add" to track)
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_% Add

 Add files to the temporary area (to be commited)
* Youdon’t need to commit all the thing at the same time
« Use .gitignore file to prevent some files to be added

zswu@ Llinux3 (/bin/bash): ~/cscc/nasa/qgit
~ ~(10:00 PM)$ git add .
zswu@ Llinux3 (/bin/bash): ~/cscc/nasa/git
~ ~(10:06 PM)$ git status
# On branch master
#

Initial commit

Changes to be committed:

to unstage)

new file: A

#
#
#
# (use "git rm --cached <file>...
#
#
#



Commit

1 Save your current state
« HasahashID
« Which hash ID is the previous state
« What you modified
« Write some log to help people know what have you done

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ 7~(10:09 PM)$ git commit -m 'Add file A’
[master (root-commit) 8e5f04c] Add file A

1 file changed, 0 insertions(+), 0 deletions(-)
create mode 100644 A
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 Reset a commit or reset temporary area

 |If you regret, you can remove all change from temporary area, or
remove a commit

« HEAD”"/HEAD-~1, the previous commit of HEAD
 https://gitbook.tw/chapters/using-git/reset-commit.html

. ~/cscc/nasa/git
~ ~(10:26 PM)$ git reset --soft HEAD™
zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ ~(10:27 PM)$ git status
# On branch master
# Changes to be committed:

(use "git reset HEAD <file>...

to unstage)

new file: B

#
#
#
#



https://gitbook.tw/chapters/using-git/reset-commit.html

Log

1 List history of the repository
« Commit message
« Commit Hash ID
« Commit author

commit 347bf8fe3284190c127abc2032901948908317ab
Author: zswu <zswu@cs.nctu.edu.tw=
Date: Mon Oct 29 22:45:48 2018 +0800

Add GG to A and B
commit b4235a938f911b30a9d15110a484311f986d295¢c5
Author: zswu <zswu@cs.nctu.edu.tw>

Date: Mon Oct 29 22:30:32 2018 +0800

Add file B

commit 8e5f04c36b3733249d2cc5387381564253560f5e
Author: zswu <zswu@cs.nctu.edu.tw>
Date: Mon Oct 29 22:11:08 2018 +0800

Add file A
(END)fi




Blame

1 History of a file
« Show the latest commit of each line
« To find who added this line into your code

347bf8fe (zswu 2018-10-29 22:45:48 +0800 1) GG

41ddb36e (zswu 2018-10-29 22:51:29 +0800 2) YY
(END)J§
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1 Work on multiple thing at the same time

 Add feature or debug individually
« Keep master branch stable

: ~/cscc/nasa/glit

~ 7(10:30 PM)$ git branch
zswu@ linux3 (/bin/bash):
~ ~(10:30 PM)$ git branch
zswu@ Llinux3 (/bin/bash):

~ 7(10:30 PM)$ git branch
debugl
featurel

* master

featurel
~/cscc/nasa/git
debugl
~/cscc/nasa/git




Tag

 Tag specific commit
» Release commit, e.g., v1.0.1, v1.2.3rc, v2.5b3
« Tag point to only one commit

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ ~(10:30 PM)$ git tag Release-Vl1

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ ~(10:35 PM)$ git tag
Release-V1




Checkout

1 Checkout something
« Branch, Tag

« Commit (by Hash ID)
zswu@ linux3 (/bin/bash): ~/cscc/nasa/git

~ 7~(10:35 PM)$ git checkout debugl
Switched to branch 'debugl’

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ 7~(10:39 PM)$ git checkout master
Switched to branch 'master’




Merge

1 Merge branch B to branch A

« If B is based on A, Fast-forward is applied
 If both A and B is changed, a merge commit is added
« If auto merge failed, you need to solve the conflict yourself

commit 58986100947aebd7df53f489eeadb5f058174227
Merge: 30f91f7 7b57cal

Author: zswu <zswu@cs.nctu.edu.tw>

DEY-H Mon Oct 29 22:56:11 2018 +0800

Merge branch 'debugl’ m
commit 7b57cal4cbed5f83686c04ca39678e8e4e7df0dd
Author: zswu <zswu@cs.nctu.edu.tw>
Date: Mon Oct 29 22:55:58 2018 +0800 T o = o i
Add file debug
commit 30f91f7599ba920a547aa9f76becfa3dd4fe6dse = =

Author: zswu <zswu@cs.nctu.edu.tw>
DEY-H Mon Oct 29 22:55:15 2018 +0800

i fite ¢ ==

commit 41ddb36e7cedb79ba566ab5529814903e193398b
h .
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0 Rebase branch B onto branch A (e )J~{{et )« )« e )+ =)

« Add each commit of branch B onto branch A T
* No merge commit

 If you branch B is forked from branch A, you can use rebase to
apply the latest branch A commits

commit 600e9e340a98ecfB8577b1408e6159a7814480807 commit d87d25b38fa74e770056e91deebbccb26e2c0893
Author: zswu <zswu@cs.nctu.edu.tw= 1 ZSWU <ZSWU@cS.nctu.edu.tw>
Date: Mon Oct 29 23:07:39 2018 +0800 : Mon Oct 29 23:07:39 2018 +0800

Add file featurel Add file featurel

commit b4235a3938f911b30a9d15110a48431f986d295¢5 commit 58986100947aehd7df53f489eeadb5f058174227
Author: zswu <zswu@cs.nctu.edu.tw> 232%3;-32:33f12233é221nctu edu. tus
Date: Mon Oct 29 22:30:32 2018 +0800 Date: Mon Oct 29 22:56:11 2018 +0800

Add file B Merge branch 'debugl’

commit 8e5f04c36b3733249d2cc538738156425356015e commit 7b57caldcbed5f83686c04ca39678e8ede7dfodd

Author: zswu <zswu@cs.nctu.edu.tw> Author: zswu <zswu@cs.nctu.edu.tws>
Pate:  Mon Oct 29 22:11:08 2018 +0800 Date: Mon Oct 29 22:55:58 2018 +0800

(END?id file A Add file debug




Using Git with Others

L Remote repository
« Clone
« Remote
« Fetch
* Push
« Pul =>Fetch + Merge - Fetch + Rebase

[ Conflict

« Rebase/Merge --about/--skip/--continue
« Stash / Stash pop
* Revert
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Clone

1 Clone a git repository
 Copy all things including history, branch, tag

> < :130(09:53 PM)$ git clone --bare --depth=10 https://git.kernel.orag/pub/scm/linux/kernel/git/torvalds/linux.git
Cloning into bare repository 'linux.git'...

remote: Counting objects: 99201, done.
remote: Compressing objects: 100% (77824/77824), done.
remote: Total 99201 (delta 35189), reused 53778 (delta 20180)

Receiving objects: 100% (99201/99201), 187.75 MiB | 52.00 KiB/s, done.
Resolving deltas: 100% (35189/35189), done.

zswu@ linux3 (/bin/bash): ~/alpha/kernel

~ ~(10:55 PM)s i




Remote

d About remote repository
 You can add many remote repository
 Usually, origin is your default remote repository

zswu@ linux3 (/bin/bash): ~/alpha/kernel/linux.git
~ 7(11:12 PM)$ git remote -v

origin https://git.kernel.org/pub/scm/linux/kernel/git/torvalds/linux.git (fetch)
origin https://git.kernel.org/pub/scm/linux/kernel/git/torvalds/linux.git (push)




Fetch

1 Fetch new commits from remote

« Remote branch will be placed at remote-name/branch-name
» origin/master
» origin/debugl

« Usually, we will do this after fetch
» $ git rebase origin/master

zswu@ Llinux3 (/bin/bash): ~/alpha/kernel/linux.git
~ 7(11:12 PM)$ git fetch origin

From https://git.kernel.org/pub/scm/linux/kernel/git/torvalds/linux
* branch HEAD -> FETCH_HEAD
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 Push things to remote branch
* You must have write permission on remote server

e Push a branch to remote
» If exist, update it

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git.remote
~ ~(11:23 PM)$ git init --bare
Initialized empty Git repository in /net/cs/105/0516074/cscc/nasa/git.remote/
zswu@ linux3 (/bin/bash): ~/cscc/nasa/git.remote
~ ~(11:23 PM)$ cd ..
zswu@ linux3 (/bin/bash): ~/cscc/nasa
~ ~(11:23 PM)$ cd git
zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ ~(11:23 PM)$ git remote add origin ../git.remote
zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ ~(11:23 PM)$ git push origin master
Counting objects: 17, done.
Delta compression using up to 6 threads.
Compressing objects: 100% (13/13), done.
Writing objects: 100% (17/17), 1.33 KiB | 0 bytes/s, done.
Total 17 (delta 4), reused 0 (delta 0)
To ../git.remote
* [new branch] master -> master




Pull

4 Pull is equal to fetch + merge, or fetch + rebase

» Defaults to fetch + merge
 Pull something add a lots of marge message into your project
» Use fetch + rebase instead

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ ~(11:23 PM)$ git pull origin master

From ../git.remote
* branch master -> FETCH_HEAD

Already up-to-date.




Conflict

d Why

« Modify same file

» Auto merge failed
« Sguash commits

» Squash will change commits history
 $git push -f

» Try to not do this

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ ~(11:33 PM)$ git merge conflictl
Auto-merging A

CONFLICT (content): Merge conflict in A

Automatic merge failed; fix conflicts and then commit the result.
zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
> < :1(11:33 PM)$ |




Merge/Rebase Conflict LT

3 <<<<<<< HEAD

7 >>>>>>> conflictl

 Continue
 After you fixed the conflict, continue the action (Merge/Rebase)

Q Skip

 Skip this commit, 1t won’t be merge into target branch

1 Abort
« Abort, nothing will change ©

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ ~(11:37 PM)$ git status > < :1(11:39 PM)$ git rebase master
- i , rewinding head to replay your work on top of it..
# On branch master A Lo
pplying: Add BB to A

# You have unmerged paths. Using index info to reconstruct a base tree...

(fix conflicts and run "git commit") M A
Falling back to patching base and 3-way merge...
Auto-merging A
CONFLICT (content): Merge conflict in A
Failed to merge in the changes.
L. Patch failed at 0001 Add BB to A
both modified: A The copy of the patch that failed is found in:

/net/cs/105/0516074/cscc/nasa/git/.git/rebase-apply/patch

# Unmerged paths:
(use "git add <file>..." to mark resolution)

no changes added to commit (use "git add" and/or "

When you have resolved this problem, run "git rebase --continue".
If you prefer to skip this patch, run "git rebase --skip" instead.
To check out the original branch and stop rebasing, run "git rebase




Stash / Stash Pop

] Stash things not yet commit
 Like astack, first in last out
« Convenient when
rebasing/merging

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~ ~(11:43 PM)$ git rebase conflictl

Cannot rebase: You have unstaged changes.
Please commit or stash them.

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git

~ ~(11:43 PM)$ echo YY > B

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git

~ ~(11:43 PM)$ cat B

YY

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git

~ ~(11:43 PM)$ git stash

Saved working directory and index state WIP
HEAD is now at 2850c32 Add AA to A

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git

~ 7~(11:43 PM)$ cat B

GG

zswu@ linux3 (/bin/bash): ~/cscc/nasa/git
~_"~(11:43 PM)$ git stash pop

# On branch master

# Changes not staged for commit:

(use "git add <file>..." to update what
(use "git checkout -- <file>..." to dis

#
#
#
#

modified: B

#

no changes added to commit (use "git add" a
Dropped refs/stash@{0} (64e9dal60b0372f8753
zswu@ linux3 (/bin/bash): ~/cscc/nasa/git

~ ~(11:43 PM)$ cat B

YY
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1 Revert a commit
« Reverta commit by adding a new commit
» Won’t break the history
« The new commit offset the old one

commit ea9e911d30bafd89ee5bd2f921656d58891f4b9%a
Author: zswu <zswu@cs.nctu.edu.tw>
Date: Mon Oct 29 23:50:55 2018 +0800

Revert "Add AA to A"

This reverts commit 2850c¢329fd4084e865c6fc7cab5a20cB8e3c37120.

commit 2850c329fd4084e865c6fc7cab5a20c8e3¢37120
Author: zswu <zswu@cs.nctu.edu.tw>
Date: Mon Oct 29 23:31:08 2018 +0800

Add AA to A




Etiquette Rules of Using Git (1/5)

d Commit Message

« What you done
« Why
« How

« Format is important
 $git rebase -i HEAD~x
1 Don’t modify master directly
« Master branch may become unstable

« Others need to solve the conflict that cause by your temporary code
« To keep history clean



Etiquette Rules of Using Git (2/5)
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1 Keep history clean
* Don’t change the history if you share branch with others
» A lots of conflicts
Try to not use $ git push -f
» A lots of conflicts
Try to not use merge (use reabase), except you are on master branch
» Branch may become incapable of being merge
Try to not do $ git pull (fetch + merge)
» Will add unnecessary merge commit

Use rebase -i
» Rewrite your history
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odbecsef
T475
: Linus Tor 3 @li oundation.org>
Sun Oct 2

Merge git://git.kernel.org/pub /linux/kernel/git/davem/net

J Good commit message P e s T e

w entries are not unlinked properly, resulting in list
on pointers being dereferenced.

bridge build with ipv6 disabled., from Nikolay Aleksandrov.
Direct packet acc and other fixes in BPF from Daniel Borkmann.

gred_change_table_def() ge d the wrong pointer, a pointer to
a set of unparsed attributes instead of the attribute itself. From
Jakub Kicinski.

Allow macsec device to be brought up even if it's lowerdev is down,

/kernel/git/davem/net:
t in udp_dump_one.
et UP e even 1f lowerdev is down
ec: update operstate when lower device changes
sched: gred: p the right attribute to gred_change_table def()
: drop redundant k rintf{} to create worker name
: bridge: remov i
t: Properly unllnk GRO packets on
fix wrong helper enablement in cgroup local storage
f: add bpf_jit_limit knob to restrict unpriv allocations
f: make direct packet write unclone more rob
f: leaking uninitialized memory on pop/peek helpers
direct packet write into pop/peek helpe
to hint acc type in m
for flow di ectnr prog

a missing check bug in b‘tTJJd 5
: add config Tr.ﬂgmer S

net: dia

ap n Drder tD find
cket it wants. Th it p the socket
address to _ udp[46]_lib_lookup's dr argument, but those
function are intended to find lncal ockets matching rece
packe ] not the local addre

This can no longer be fixed for backwards compatibility reasons,
so add a brief comment expla at this 1s the case. Thi
on and help e i i
don't have the

("udp_diag: Implement the get_exact dumping functionality
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 Bad commit message

commit 424a124dfc65695f7ea3a899e5cathO
ZSWU <ZSWU@cCs.nc du . tw>
Mon Oct 29 5 +0800

fix bug
commit adfZb3bblea’730275a65ecedfc87d2aB3
Author: zswu =zswu@cs.nctu.edu.tw=
Date: Mon Oct 29 23:57:2 8 +0800
fix bug

c85b5e

Author:
Date:

fix bug
commit bbcedB59c7ab5778bf2 ddcB37f804c
Author: zswu =<zs .nctu.edu. tw=
Date: Mon Oct
Tix bug
commit ©45b@cfbba26a96f1d5863
Author: zswu =zswu@cs.nctu.edu.tw=
Date: Mon Oct :57:12 2018 +0800
fix bug
commit 95c09b53
Author: zswu
Date: Mon Oct 2
fix bug

ZSwu C du. tw=>
Mon Oct : B18 +0800

fix bug

commit ab6bac34f3faeb29dcb8b536dc9619b2d
Author: zswu . NC du . tw>
Date: Mon Oct 29 :56:39 5 +0800

LGl

36f610c7

805cl2a3

aab20393

?




Etiquette Rules of Using Git (5/5)

1 Use rebase -1 to create clean history
 $git rebase -i HEAD~10

5898610




Tools & Services (1/2)

[ Online Git Service

« Web interface
« Remote repository
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 Issue, Pull Requests (or Merge Requests... etc.)
« Code Review
« Community
- CI/CD
« Example
» GitHub

» GitLab
» Bitbucket



Tools & Services (2/2)

] Tools

« Gerrit
» Web-based code review tool
« Tig
» ncurses-based text-mode interface for Git
» https://www.jianshu.com/p/e4ca3030a9d5
o GitGUI
» GUI-based interface for Git
o KDiff3/vimdiff / meld
» Help users to solve conflict
e efc.
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https://www.jianshu.com/p/e4ca3030a9d5

Tips (1/3)
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4 Conflict Solving

« Use merge tools
» $ git config --global merge.tool

kdiff3 R
« Show common ancestor cauliflower
> $ git config --global I
merge.conflictstyle diff3 T seresd common ancestors
 Change merge algorithm A
» $ git merge --strategy- e
option=patience
« More...

> https://developer.atlassian.com/blog
/2015/12/tips-tools-to-solve-git-
conflicts/



https://developer.atlassian.com/blog/2015/12/tips-tools-to-solve-git-conflicts/

s ago) Merge git://git.ker

= *  ofslae6 - (3 days
I I S 2/3 = 2 ) net: diag: document]
* - E go) Merge branch "mac

) net: sched: gred: p
) ptp: drop redundant]
net: bridge: remove
net: Properly unlin|
) Merge git://git.k

1 History visualize

d Use git Iog :-:I" : ) hugetlbfs: dirty
® (5 days Merge git://git.ker
» $ git log --decorate --graph [--oneline]

ge) Merge tag 'drm-next
» $ git log --graph --abbrev-commit --
decorate --format=format:'%C(bold
blue)%h%C(reset) - %C(bold
green)(%ar)%C(reset) - (2 ke ago) damdgnu v
%C(white)%s%C(reset) %C(dim (5 weeke 26 gggggj’

white)- %an%C(reset)%C(bold [+ ddioest - (3 veoks 2g0) dravamdgpu: uods
yellow)%d%C(reset)' --all

» $ man git-log

1 - (13 days ago) Merge tag 'drm-1

ago) MAINTAINERS:
drm/imx: fix 1
drm/fb_helper:
Merge branch 'dr
Merge branch 'me




Tips (3/3)

U History visualize (cont.) :
« GitHub / Online tools o '
« GitGUI
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Wit sax, oL A _Commit A ckout ﬁ%ﬁﬁ%&!‘uhﬂxﬁ&%xﬂimmm i Pull

fetr L by |

FILE STATUS N le ey Current Branch | Show Remote Branches

@ Working Copy Graph Description

SPOLPLU-S90-WOJE-GADLIA.-fo

Moved the finish_installation plist into its Xcode group
BRANCHES Fix to reachability patch in 9cc1905f87bc26d lebc8102el
¥ delta-updates Removing the SDKROOT from ConfigBinaryDelta.xcconfic
@ master Actually put the archs back; that didn't get caught in the
v E: test Put the deployment targets and architectures back from !
? ulimerge 151 Merge remote branch 'ksuther/ulimerge' into ulimerge
TACS The finish_installation tool will not relaunch the host app
Disabled skip install on finish_installation so it isn't archi
REMOTES Fixed preprocessor error if DEBUG isn't defined.
A Q origin [FiE=E] F5CopyObjectSync :
'? HEAD Sparkle was crashing a lot during "Extracting Updat
? master Specify 10.6 5DK so we can build on Xcode 4.1
X ouiet-automatic-undate Compile for i386/x86 64 on 10.6 only. Ri




