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Bazaar: 1%

( CVS: 9%
Subversion: 48% l
‘ Git: 248,157 (37%)

Mercurial: 2%

T Git 37%

Ohloh: Compare Repositories



Git: "The stupid content tracker"”



! : i/ lzl

"l did not really expect anyone to use it
because it’s so hard to use..."
-"Linus Torvalds goes off on Linux and Git"
(Fake Interview)



Concepts



Git ~ DAG

(eignsound o _music |Everything else
Me, myself
Re, golden sun
Do, a deer
((master ) (onginHEAD )(ongnmaster Hey, we like the Simpsons. Cool.
[(simpsens J(engn/simesens JMerge branch 'simpsons' into test_merge
Ah, Simpsons. How | love thee.
(e¥_sound_ol_music JEverything else
Me, myself
Re, golden sun
Do, a deer
| engin/metasyntactic_varnables ]Qu ux
Baz
Bar
Foo
nitial commit of empty file

"Once you realize that git is just a DAG
with commit objects as vertices,
and pointers (refs) into that graph,

it becomes a lot simpler to understand"



Git ~ DAG

(eignsound o _music |Everything else

Me, myself

Re, golden sun

Do, a deer

((master ) (onginHEAD )(ongnmaster Hey, we like the Simpsons. Cool.
[(simpsens J(engn/simesens JMerge branch 'simpsons' into test_merge
O Ah, Simpsons. How | love thee.

(e¥_sound_ol_music JEverything else

Me, myself

Re, golden sun

Do, a deer

[ engin/metasyntactic_vanables ]Qu ux

Baz

Bar

1@ Foo

Tnitial commit of empty file

Repository ~ Graph
Node (Commit) ~ Files
Label (refs) ~ Branch / Tag / etc



Commit Three Stage Thinking



Commit Three Stage Thinking




Commit Three Stage Thinking

working — > staging history




Commit Three Stage Thinking

working — 3 staging " history







Install and Config



Install
OSX

$ brew install git

Linux
Windows

Visit http://git-scm.com/




Config: Name & Emaill

$ git config --global user.name "your-name"

$ git config --global user.email "your-email-address”




Config: Useful Settings

# Colorize console output

git config --global color.ui auto

Force files to be LF on Mac/Linux

git config --global core.autocrlf

Force Windows to convert to CRLF

# on checkout and to LF on " add"

git config --global core.autocrlf true




Config: Like a Boss!

By default for "git log —all”




Config: Like a Boss!

Now, "git 1"

http://www.jayway.com/2012/11/27/configure-git-like-a-
boss/



Basic(init/add/commit)

http://try.github.io



Init
From Scratch

# New project
$ git init newproject

$ cd newproject

# ...start coding




Init
From Existing Dir

# Legacy project tree
cd existingproject

git init

# Add all the code
git add

git commit -m "Initial import"




Commit Your First Commit

git add

git status

git commit -m "Helpful message"



Network



Network

o




Network

[ ocal J [origin




Network

PUBLIC soonhokong/dreal @ Unwatch v 1 s Star 0 ¥ Fork 3

forked from dreal/dreal

Working copy of the dReal repo. | use this repo for performing experiments and storing work-in-progress

hitp://dreal.cs.cmu.edu — Edit <> Code
1,379 commils 4 branches 0 releases 5 contributors Il Pull Requests 0
EE Wiki
fp branch: master v | dreal / [/
This branch is 0 commits ahead and 0 commits behind master Il Pull Request [*) Compare 4~ Pulse
checkpoint
P fali Graphs
. soonhokong authored on May 12 latest commit bee5818766 @-
Network
B8 benchmarks benchmark(hybrid_systems/bouncing_ball): fix bouncing_ball.drh to be ... on Apr 30 v
i bin fix(bin/dReach): have better output messa on Apr 23
( ) p ges p 3 Settings
B doc doc(ode-visualization): add documentation for visualization on Apr 15
M src checkpoint on May 12 SSH clone URL
[ git@github.com:soc | @-
i tools fix(code_bmc.ml): fix mode index in variable name on May 12
You can clone with HTTPS, SSH,
B .gitignore feat(non_uniform_delta): Barn Door experiments for memo on Mar 28 or Subversion. @
B .mailmap chore(.mailmap): update & clean up on Apr 23 [« Clone in Desktop

B .travis.osx.yml chore(travis): only run testcases labeled with "normal" on travis on May 5 ¢> Download ZIP



Network

clone

[ local [ origin J

N/ \ N

$ git clone git@github.com:soonhokong/dreal
Cloning into 'dreal'...
remote: Reusing existing pack: 79707, done.

remote: Counting objects: 127, done.

remote: Compressing objects: 100% (98/98), done.

remote: Total 79834 (delta 37), reused 74 (delta 29)

Receiving objects: 100% (79834/79834), 49.25 MiB | 2.34 MiB/s, done.
Resolving deltas: 100% (39555/39555), done.

Checking connectivity... done.




Network

clone

[ local [ origin J

N/ \ N

$ git remote -v

origin git@github.com:soonhokong/dreal (fetch)

origin git@github.com:soonhokong/dreal (push)




Network

push ( .
> origin
J -

$ git push
Counting objects: 9, done.
Delta compression using up to 4 threads.

Compressing objects: 100% (3/3), done.

Writing objects: 100% (3/3), 286 bytes | 0 bytes/s, done.
Total 3 (delta 2), reused 0 (delta 0)
To git@github.com:soonhokong/dreal

bee5818..40155b4 master -> master




Network

p
> 0rigin

Y, . |

push

fetch

{ remotes <}

$ git fetch origin

remote: Counting objects: 3, done.

remote: Compressing objects: 100% (3/3), done.
remote: Total 3 (delta 0), reused 0 (delta 0)

Unpacking objects: 100% (3/3), done.

From github.com:soonhokong/dreal

bee5818..40155b4 master -> origin/master




Network

push ( .
local > 0rigin
N )

. |

merge

{ remotes <} fetch

$ git merge origin/master
Updating bee5818..40155b4
Fast-forward

README.md | 1 +

1 file changed, 1 insertion(+)




Network

) push (

[ local > 0rigin
T J N |

pull

{ remotes <} pul

$ git pull origin master
From github.com:soonhokong/dreal
* branch master -> FETCH_HEAD

Updating bee5818..40155b4

Fast-forward
README.md | 1 +
1 file changed, 1 insertion(+)




Network

N e
push .
L local > Origin J
T J @ N\ I
pull )
pull

remotes ) o1

[ ) 2t

Don't use git pull!
Use git fetch and then git rebase (or git merge)
http://longair.net/blog/2009/04/16/git-fetch-and-merge



Centralized Workflow



Centralized Workflow

7

>

RESPOSITORY

y AN

USER 1

y AN

USER 2

y AN

USER 3

The way people are using SVN




Centralized Workflow

7

>

RESPOSITORY

y AN

USER 1

y AN

USER 2

y AN

USER 3

You can use git in this way, too




Centralized Workflow

What's a problem?



Problem of Centralized Workflow

>

RESPOSITORY

~_

yAN

SOONHO@CMU

I'm working at CMU...



Problem of Centralized Workflow

>

RESPOSITORY

~_

yAN

SOONHO@CMU

| want to go home and resume the work.



Problem of Centralized Workflow

>

RESPOSITORY

A
ﬁ SOONHO
INTERMEDIATE WORK #1

yAN

SOONHO@CMU

So | push what I've done so far to the repo



Problem of Centralized Workflow

>

RESPOSITORY

A
ﬁ SOONHO
INTERMEDIATE WORK #1

ZX yAN

SOONHO@HOME SOONHO@CMU

@Home, | pull what | pushed and resume the work.



Problem of Centralized Workflow

>

RESPOSITORY

4

LEO
| FINISHED WORK
N SOONHO
| INTERMEDIATE WORK #1
SOONHO@HOME SOONHO@CMU LEO@MSR

In the meantime, Leo pushed a commit to the repo.



Problem of Centralized Workflow

>

N SOONHO
| FINISHED WORK
RESPOSITORY
N LEO
| FINISHED WORK
N SOONHO
| INTERMEDIATE WORK #1
SOONHO@HOME SOONHO@CMU LEO@MSR

| finished my part at home, push to the repo.



Problem of Centralized Workflow

>

N SOONHO
| FINISHED WORK
RESPOSITORY
N LEO
| FINISHED WORK
~_
N SOONHO
|| INTERMEDIATE WORK #1
SOONHO@HOME SOONHO@CMU LEO@MSR

Problem: Repo will be filled with intermediate commits



Problem of Centralized Workflow

>

N SOONHO
| FINISHED WORK
RESPOSITORY
N LEO
| FINISHED WORK
~_
N SOONHO
|| INTERMEDIATE WORK #1
SOONHO@HOME SOONHO@CMU LEO@MSR

Problem: Single Sync Point = 1 Merge Conflicts



Problem of Centralized Workflow

>

N SOONHO
| FINISHED WORK
RESPOSITORY
N LEO
| FINISHED WORK
~_
N SOONHO
|| INTERMEDIATE WORK #1
SOONHO@HOME SOONHO@CMU LEO@MSR

Not Scalable (< 5 members)



Distributed workflow



Distributed workflow

R
~_

THE BLESSED
RESPOSITORY

~

There is the Blessed repository.



Distributed workflow

leanprover / lean G Unwatch ~ 6 & Unstar 20 [ Fork 8

Lean Theorem Prover — Edit

<> Code
2,461 commils 1 branch 0 releases 2 contributors
@© lIssues 1
I branch: master ~ | lean /@ i1 Pull Requests 0
feat(kernel/inductive): generate computational rules RHS for inductiv... 3 Wiki
. leodemoura authored 31 minutes ago latest commit 2aacb?69dd e
i doc doc(demo): remove Lean 0.1 demo files Saturday at 1:43pm 4~ Pulse
M ima chore(*): add | on Apr 29
ges (*) 0go p! [ Graphs
. script fix(script/demangle_cpptype): process line-by-line, instead of waitin... on Sep 29, 2013
PP Network
i src feat(kemel/inductive): generate computational rules RHS for inductiv... 31 minutes ago
I tests feat(kernel/inductive): generate computational rules RHS for inductiv... 31 minutes ago % Settings
B .gitignore chore(.gitignore): ignore .md.lean files on Dec 27, 2013
SSH clone UAL
B .travis.osx.yml chore(travis): use lean-build@googlegroups on May 2 o
git@github.com:lec @.
B .travis.windows.yml chore(travis): use lean-build@googlegroups on May 2 You can clone with HTTPS, 88H,
B .travis.yml chore(travis): fix bitbucket push on May 4 or Sutwersion.
B LICENSE Add LICENSE file on Jul 15, 2013 [@ Clone in Desktop

B README.md doc(README.md): use self-hosted icon for cdas on May 5 <> Download ZIP



Distributed workflow



Distributed workflow

N
N

SOONHO’S
PERSONAL
RESPOSITORY

FORK

R
N

THE BLESSED
RESPOSITORY

FORK

~N_

~

N
N

LEO’S
PERSONAL
REPOSITORY

~N_



Distributed workflow

Clone personal repo (origin):

$ git clone git@github.com:soonhokong/dreal.git

$ git remote -v
origin git@github.com:soonhokong/dreal.git (fetch)
origin git@github.com:soonhokong/dreal.git (push)

Add blessed repo:

$ git remote add blessed git@github.com:dreal/dreal
$ git remote -v

blessed git@github. :dreal/dreal.git (fetch)
blessed git@github. :dreal/dreal.git (push)

origin git@github. :soonhokong/dreal.git (fetch)

origin git@github. :soonhokong/dreal.git (push)




=
ij

SOONHO
FINISHED WORK

SOONHO
INTERMEDIATE WORK #1

Distributed workflow

N
N

SOONHO’S
PERSONAL
RESPOSITORY

FORK

N
N

THE BLESSED
RESPOSITORY

FORK

yAy

SOONHO@HOME

~

pAvy

SOONHO@CMU

N
N

LEO’S
PERSONAL
REPOSITORY

~N_

A

phy

LEO@MSR

) (o)

LEO
FINISHED WORK

LEO

INTERMEDIATE WORK #2

LEO

|| INTERMEDIATE WORK #1

Most of time, we push to personal repos.



Distributed workflow

T D T

. FORK FORK ,
SOONHO’S « — THEBLESSED — LEO’S
PERSONAL RESPOSITORY PERSONAL
N RESPOSITORY REPOSITORY N
ﬁ SOONHO il LEO
FINISHED WORK’ ~_ FINISHED WORK’
~

A

yAy phAvy phy

SOONHO@HOME SOONHO@CMU LEO@MSR

You can do destructive update (forced push) on your repo.



Distributed workflow

T D T

. FORK FORK ,
SOONHO’S « — THEBLESSED — LEO’S
PERSONAL RESPOSITORY PERSONAL
N RESPOSITORY REPOSITORY N
ﬁ SOONHO 1‘ LEO
FINISHED WORK’ FINISHED WORK’
v v

yAy phAvy phy

SOONHO@HOME SOONHO@CMU LEO@MSR

When the work is solid, we push to the blessed.



SOONHO
FINISHED WORK’

a

Distributed workflow

N
N_

SOONHO’S
PERSONAL
RESPOSITORY

FORK

N
N

THE BLESSED
RESPOSITORY

FORK

~N_

yAy

SOONHO@HOME

pAvy

SOONHO@CMU

N
N_

LEO’S
PERSONAL
REPOSITORY

~N_

phy

LEO@MSR

or make a pull-request.

R

LEO
FINISHED WORK’

https://help.github.com/articles/using-pull-requests



Rebase

Many meaningful git operations
can be expressed
in terms of the rebase command.



Merge vs. Rebase

HEAD, master, origin/master, blessed/master —>T



Merge vs. Rebase

|

o—0— O—O+—0

|



Merge vs. Rebase

|

|

o—0— O—O+—0



Merge vs. Rebase

|

|

o—0— O—O+—0



Merge vs. Rebase

$ git push blessed master

Counting objects: 28, done.

Delta compression using up to 4 threads.

Compressing objects: 100% (9/9), done.

Writing objects: 100% (9/9), 955 bytes | 0 bytes/s, done.
Total 9 (delta 6), reused 0 (delta 0)

To git@github.com:dreal/dreal.git

! [rejected] master -> master (non-fast-forward)

error: failed to push some refs to 'git@github.com:dreal/dreal.git'’

hint: Updates were rejected because a pushed branch tip is behind its r
hint: counterpart. Check out this branch and integrate the remote chang
hint: (e.g. 'git pull ...') before pushing again.

hint: See the 'Note about fast-forwards' in 'git push --help' for detai

non-fast-forward??



Merge vs. Rebase



Merge vs. Rebase



Merge vs. Rebase

A
-



Merge vs. Rebase

3
<—.>

e
-



Merge vs. Rebase

Initial pass at Distributor revenues including model, controller, view, etc. Cumently the running the
trying to improve the nav_helper. | extended has_role? to take an amray of role objects or symbols
| think this simplifies the admin_nav helper because it looks in the controller to see if the action re:
deaning up the cast_members#index action for admins.

adding content to the index page and adding dissmissible dasses into the standard.css

Merge branch ‘admin_ui_refactor' into distributors

now that we've tested all the templates individually we can move them up the chain and only decl
fixing layout for summary and reports.

updates for posts and spotlights.

updates for plans, prerolls & private screenings.

admin ui updates for cinemas, countries, distributors, festivals, &film prices

styling the criterion and facebook pages.

breaking out the admin dashboard into meaningful groups.

New admin navigation (see nav_helper) and some light refactoring

We only need the content for rating, so just let it autoload rather than preloading all conte
Cap the activity loading on splash to 5 mins, and update every 10 seconds

Don?t raise 404 if an activity from activity _stack_entries no longer exists

The "show in library" box should be checked for new films, but disabled for Freebase imports [#
Skip before fitter log_user_and_country for facebook

OK?




Merge vs. Rebase

Juua uine duucu
Added correct annotations to ItemController
easymock added
Merge branch 'master' of github.com:xebia/techrally-blogr
Merge branch 'master’ of github.com:xebia/techrally-blogr
fixed the build
updated controllers
updated controllers
Merge branch 'master’ of github.com:xebia/techrally-blogr
Merge branch 'master’ of github.com:xebia/techrally-blogr
updated controllers
Merge branch 'master' of github.com:xebia/techrally-blogr
added controllers
(o] Created item view
Added first testcase that connects to mongo
} Create dedicated module for mongo related stuff and some other

I\
\\'c PN

—

d moved file
verplaatst naar static project
"7 Added project for the static web resources
|| | Merge branch 'master’ of github.com:xebia/techrally-blogr

(menge)jquery for html prototype
Move Repository and Blogltem to main instead of test (woops)
Added Jackson dependency for JSON conversion using Spring REST
ongn/mongo JAdd Repository interface and Blogltem some todos left: - introd
wrote a few tests

OK?



Merge vs. Rebase

Merge
Addec
Mover
Merge hi
Migrated 'ke
Merge hran
Migrated ‘b1
Merge bran
added a

S e
Merge hi

SHA1ID: [b5dcl7c5985b57£ab756ad950£70072283651864 €= | -y IFIndI o=l

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Merge Hell



Version Controll Pitfalls

1. History should be written in chronological order.
2. Commits are immutable and immovable objects.

git rebase will free youl!!



Merge vs. Rebase



Merge vs. Rebase



Merge vs. Rebase



Merge vs. Rebase

|

Q<—Q<—C<—C<—?<—O<—O<—O



Merge vs. Rebase

o+—0—O+—O+—O0O+—O+—0O+—20



Interactive Rebase

HEAD, master, origin/master >

o-—0



Interactive Rebase

HEAD, master —>Q Fix an Issue #1

4
origin/master ———> @)

) 4



Interactive Rebase



Interactive Rebase

HEAD, master —>Q Minor Minor Fix of Previous Fix
Y

Q Minor Fix of Previous Fix

Y

Q Fix an Issue #1

4
origin/master ———> @)

y
o



Interactive Rebase

HEAD, master —>Q Minor Minor Fix of Previous Fix
Y

O Minor Fix of Previous Fix

Y

Q Fix an Issue #1

4
origin/master ———> @)

) 4

| want to combine the three commits into one.



Interactive Rebase

HEAD, master —>Q Minor Minor Fix of Previous Fix
Y

O Minor Fix of Previous Fix

Y

Q Fix an Issue #1

4
origin/master ———> @)

) 4

git rebase origin/master doesn't do anything.



Interactive Rebase

HEAD, master —>Q Minor Minor Fix of Previous Fix
Y

O Minor Fix of Previous Fix

Y

Q Fix an Issue #1

4
origin/master ———> @)

y
o

Run git rebase -i origin/master



Interactive Rebase
Run git rebase -i origin/master

pick 40155b4 Fix an Issue #1
pick 42e5db9 Minor Fix of Previous Fix

pick a3lc7cd Minor Minor Fix or Previous Fix
# Rebase ec2ae2b..cf0977c onto ec2ae2b

Commands:
pick = use commit
reword = use commit, but edit the commit message
edit = use commit, but stop for amending
squash = use commit, but meld into previous commit
fixup = like "squash", but discard this commit's log message

exec = run command (the rest of the line) using shell

#
7#
#
7#
#
#
7#
#
#




Interactive Rebase
Run git rebase -i origin/master

pick 40155b4 Fix an Issue #1
f 42e5db9 Minor Fix of Previous Fix

f a3lc7cd Minor Minor Fix or Previous Fix

# Rebase ec2ae2b..cf0977c onto ec2ae2b

#

# Commands:

# pick = use commit
reword = use commit, but edit the commit message
edit = use commit, but stop for amending

squash = use commit, but meld into previous commit

fixup = like "squash", but discard this commit's log message

exec = run command (the rest of the line) using shell




Interactive Rebase

(O Minor Minor Fix of Previous Fix

4
O Minor Fix of Previous Fix

HEAD, master

\O v

Fix an Issue #1 Fix an Issue #1
Y

origin/master —>‘

) 4



Warning on Rebase

O Minor Minor Fix of Previous Fix

Y
(O Minor Fix of Previous Fix

HEAD, master

\O i

Fix an Issue #1 Fix an Issue #1
Y

origin/master ————> @)

) 4

Rebase will create a new commit.



Warning on Rebase

origin/master —>Q

)4

O

HEAD, master

\

)4

Minor Minor Fix of Previous Fix

Minor Fix of Previous Fix

Fix an Issue #1 ' Fix an Issue #1
Y

y
®

It's OK to rebase and destructively update personal repo.



Warning on Rebase

HEAD, master, origin/master

\

O

)4

O

)4

Minor Minor Fix of Previous Fix

Minor Fix of Previous Fix

Fix an Issue #1 ' Fix an Issue #1
Y

y
®

It's OK to rebase and destructively update personal repo.



Warning on Rebase

blessed/master —>O

)4

O

HEAD, master

\

)4

Minor Minor Fix of Previous Fix

Minor Fix of Previous Fix

Fix an Issue #1 ' Fix an Issue #1
Y

y
®

But you should not destructively update the blessed repo.



Warning on Rebase

@< cody/master

O

) 4

O Minor Minor Fix of Previous Fix

O
HEAD, master, blessed/master

— e &

Fix an Issue #1

y
®

Minor Fix of Previous Fix

Fix an Issue #1
Y

Because other users base on blessed/master.



Reset

"Git Reset Demystified"
http://git-scm.com/blog/2011/07/11/reset.html



Magit (emacs's git-mode)
(Available from package-list)

o https://github.com/mtdavidson/magit-cheatsheet/

e http://vickychijwani.github.io/2011/09/09/Magit-Part-1/

o http://vickychijwani.github.io/2011/11/26/An-
Introduction-to-Magit-Part-Il/



Github tips

https://github.com/tiimgreen/github-cheat-sheet



Other Useful Resources

e Quick Guide : http://rogerdudler.github.io/git-guide/

e Complete Reference : http://git-scm.com/book

e Visual Git Reference :
http://marklodato.github.io/visual-git-guide/index-
en.html

e Nice Interactive Tutorial on Git Branches:
http://pcottle.github.io/learnGitBranching/



Thank you



