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Objectives

® Gain a Better Understanding of Git

® Get a Taste of Using Git T

® WowoDC @




Topics

® What is Git?
® A Bit of Git history

® Learn Git Concepts

® Git Repository Internals ‘
® Environment Setup

® Demos : Hands On Git Scenarios

® WowoDC Q}
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What is Git!?

® Distributed Version Control System

® Everyone has (a clone of) the entire repository.
® Free and Open Source
® |s it good!?
® “ _realize that nothing is perfect. Git is just *closer™
to perfect than any other SCM out there.”
g} - LinusTorvalds, Mar 19,2007

® WowoDC 0
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Why Use Git!?

Because trunk is not all it's cracked out to be. ® WOWODC 0
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Why Use Git!?

® Incredibly flexible branching system
® Cheap and easy local branching
® Non-linear development

® Fast

® Convenient staging area

® Data integrity

® Multiple flexible workflows

® WOowoDC @
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A Bit of Git History

® Linux Kernel version control
® |991-2002: patch files and tgz’s passed around
® 2002-2005: BitKeeper (proprietary DVCS). Free to use for open source projects
® |n 2005, BitKeeper revoked “free-of-charge” status with the Linux Community
® Linus Torvalds and Linux Community developed Git to replace BitKeeper with goals:
® Speed

® Simple Design

® Strong support for non-linear development (thousands of parallel branches)

® Fully distributed

® Able to handle large projects like the Linux kernel efficiently (speed and data size)
® WOWODC

<
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Learn Git Concepts

I

E11))))))1f))wg;;_;)j;;j‘.‘
Z’ .

® WOWODC
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Simple Design

“...git actually has a simple design, with stable and
reasonably well-documented data structures. In fact,
I'm a huge proponent of designing your code around
the data, rather than the other way around, and |
think it's one of the reasons git has been fairly
successful”

Linus Torvalds (2006-06-27)

® wowoDC
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Most Other VCS - Differences

Checkins OVer time =———

()
C)—(
() ()

O 012 0
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Git - Snapshots, Not Differences

Checkins OVEr HiMe = —

O 012 0
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A Git Project - The Three Areas

MyProject

project working files and directories

J

git

\_

index

staging area

J

git data store
\

misc (state/config)

_

£\
A\ 4

*012
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The Core of .git

git

objects refs HEAD index

<> *012
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Git Has Integrity

® inetegerioty |in'tegrité|
® “the condition of being unified, unimpaired, or sound in construction”
® “internal consistency or lack of corruption in electronic data”

® All Objects™ are check-summed before storing in Git repository.

® Checksum Mechanism = SHA-| hash (40 hex chars, 160bits)

® 24b9da65522529872a493b52f8696cd6d3b00373
® Git Knows About All Changes
® |ost or corrupt files will be detected due to SHA-I hash

® Objective is trust in data/history integrity, not security

® WOowoDC 0

* commits, files (“blobs”), directories (“trees”), tags
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objects

git objects store

005ad33f9bebdfa8940ffa8151ad8970158dbf47 )

;
5ad33f9bebdfa8940ffa8151ad8970158dbf47

[——— 75e8abf8860ffe | 496b56ef2ea3fb357bde4b9
[ 7c921bb962eb4e4c6522 15491464 | d78768cf
—— f20eb86 | e | b8c8efcb76a72ebae4 | 330fabda’
B
[——— 2f7812bfceea7dbbedca5d3dbc 10b9c037a32
—— bb70e63fda542cb85baéb72ab2 1ab0ca87 | aff
——— d888al |8f0eac4b9af44082642776662c57766
—— ead33bee50cff| 3efe | d806dc8c2a70c9d33db
| op =
——— 2558f7 1 6b32fabac0dbb94e6f730cc7d642720
———30293dab83c2d6254062730c95ae4b | fa770a0
——— 496 1b504bdb9fef6057 1240c78a59 | 264ef483
——b31d0c32 | bbeedbe369b646764a17556 | ea3|d
——~17256588c|ab894ccf983806c97fb746d | 556
——03
——— 3358602202f998530b4cfb | 42f1430d6855250
L—— 34069b172e52d0de3 | ebb4defd5 | c Ifce39 1 6¢

a00 IS coc

pack

pack-021a28c9266895014fa9479a89869974ec 1 8d9ee.idx
pack-021a28c9266895014fa9479a89869974ec|8d9ee.pack
pack-0236a6889657c753316545c8c433985209f583a8.idx
pack-0236a6889657c¢753316545c8c433985209f583a8.pack
pack-19216fc35ba5a25ddd2e89d5 Ibc4e2ce | 9ef686a.idx
pack-19216fc35ba5a25ddd2e89d5 | bc4e2ce | 9ef686a.pack
pack-866e89cb2093175c08b576 | 59f04c8a484cbea73.idx
pack-866e89cb2093175c08b576 | 59f04c8a484c6ea73.pack
pack-890d48f8390c336bd394b098b | b984b29720a284.idx
pack-890d48f8390c336bd394b098b | b984b29720a284.pack
pack-93733c14a9d7b9fc927e10al3566 1 3b0a508e6 19.idx
pack-93733c14a9d7b9fc927e10a1356613b0a508e6 | 9.pack
pack-b03862852ccafbf5a39563081229dba9802b4bb | .idx
pack-b03862852ccafbf5a39563081229dba9802b4bb | .pack
pack-c2162e2405f78bccec06443c88d24826cada5928.idx
pack-c2162e2405f78bccec06443c88d24826cada5928.pack
pack-ded346aeca4d8c714b91c00195d1401f5ba883b7.idx
pack-ded346aeca4d8c714b91c00195d1401 fi@83 b7.pack N
7 012
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VWhat is a Git Object?

4 Object Types
Key: 3f43ed3 | 63c0ad Jef2fl 67 tq67/3

(blob ) tree ) " commit ) (tag )
tree 163c0ad object 3ef2fl67
val ue: blob 3f43ed README.txt parent 8092 e —
blob 6a91b4 MyPage.java althon AL tag Version 2.02
committer  chuck tagger pascal 7/2/2012
tree  8a5466 MyPage.wo _
\_ ) \_ ) \Fixed bug#123 ) \__This release incorporates ERX )
e file content only e list of blob and tree e project root e Annotated Tag
o like afile in IDs snapshot tree ID Object
filesystem e like a directory in a e parent commit e object ID
filesystem ID(s) e Any object can
e author be tagged
e committer e type
e comment e author
e committer
e comment
<> =
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Exploring Git Objects - commit

# Check the type of object with shal of 3ef2f1678442d8471c3b3d2c138533a6e90aa889
$ git cat-file -t 3ef2f167
commit

# Show content of the object

$ git cat-file -p 3ef2f167

tree 163c@addaa4536c¢c77elblb32d0b91b9f177e5121

parent al5326e88ab226cc2a/b29039717534765c43bla

author Kieran Kelleher <kelleherk@gmail.com> 1340799645 -0400
committer Kieran Kelleher <kelleherk@gmail.com> 1340799645 -0400

Corrects the sentence grammar.

<> *012
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# Check the type of object with shal of 163c@addaa4536c77elblb32d@b91b9f177e5121

Exploring Git Objects - tree

$ git cat-file -t 163c@ad

tree

# Show content of the object
$ git cat-file -p 163c@ad

100644
100644
040000
040000
100644
040000
040000
040000
100644
040000
040000
100644
100644

blob
blob
tree
tree
blob
tree
tree
tree
blob
tree
tree
blob
blob

331df20e7341fd21cc94392a14099197e460a10f
0a91b495750f8af@2c@44cbb956a85cbcbcf4235
8a54666665989534delfeda61519957442861135
eaf4802023e71ddd5blddfedact789e9386b13ad
998dcOb7e52a4b50e76d1ad33cac8d5033d0Obc30
62552078aa0473231b429b642554b802226a00172
66515a047752d78518f616ea8481ec89bb35b8939
02e17256588c1ab894ccf983806c97fb746d1556
3f43ed32231713bafb40@ad@a510db33de4647adc
8dc972dc83741f55c92a3ed8dc71ef81c455a1d0ol
88957450c43bc851a16e0f180d621eb4a@46667b
0443ecc59a312e84621610993fel1d9ab®9ade3dd
/77cobb3cb96e68029ff4aa@1cd4e7d49e476069d

.gltignore
.project
.settings
Applications
BUILD. txt
Build
Examples
Frameworks
README . mkd
Tests
Utilities
build.xml

pom.xml P
\J

*012
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Exploring Git Objects - blob

# Check the type of object with shal of 3f43ed32231713bafb40ad0a510db33de4647a0c
$ git cat-file -t 3f43ed3
blob

# Show content of the object
$ git cat-file -p 3f43ed
About Project Wonder

Project Wonder 1is the largest open source collection of reusable WebObjects frameworks, applications
and
extensions. Also included in the Wonder collection are deployment software and web server adaptors.

Project Wonder builds upon, extends and enhances WebObjects, along with automatically patching bugs 1in
the core WebObjects frameworks. If you know Java, then Project Wonder is a very powerful and
productive set of frameworks to build and deploy everything from basic dynamic web applications to
high traffic, scalable multi-function server applications.

What Can I Create With Project Wonder?

* *Classic Web Applications*. Everything you need to integrate with popular SQL dgE?base servers,
server dynamic web pages, .......... \J 012
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What’s a commit!

("commit | e80925 )
b9 17 ("commit | al5326e )
tree
parent 6a08b83 1€ tree 712bld7
parent fe80925
\ _Use same logic in Derby plugin ... y, parent elfaé4b
\Merge pull request #223 from... y,
(" commit elfaé64b )
t dcO0Oeel
- o (" tree 712b1d7 )
parent e53ac3e
blob 2d2e8b5 README.mkd
\Loads google maps using the cor... J tree  eaf4802 Applications
tree  8dc972d Tests
etc .......
(" blob 2d2e8b5 ) (" tree caf4802 ) (" tree 8dc972d )
Al s e tree  af504fl |1 BugTracker tree  707f02a ERRestTest
"""""""""" tree  5fb6a2l ERMailer tree  434b519 ERXTest
Project Wonder is the largest tree  02d0592 JavaMonitor tree a0la84d JavaNeo4]Ada...
\open source collection...... ) etc. th _______ y th ....... )
(README.mkd) (Applications) (Tests)

7o) S

(@ = i}
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What’s a commit!

("commit | 80925 )
( commit al5326e ) (" commit 3ef2f1 67 )
tree 16b917b
parent 6a08b83 1€ tree 712bld7 tree | 63c0ad
parent fe80925 <€ parent al5326e
\ _Use same logic in Derby plugin ... y, parent elfaé4b
\Merge pull request #223 from... y, ' \Corrects the sentence grammar. y,
(commit | elfaeab ) : d
Pirecte
tree dcOOeel s
t - (" tree 712b1d7 ) Acychc (" tree 163c0ad )
paren e53ac3e
blob 2d2e8b5 README.mkd Graph blob  3f43ed3 README.mkd
kLoads google maps using the cor... J tree  eaf4802 Applications (VAG) tree  eaf4802 Applications
tree  8dc972d Tests tree  8dc972d Tests
etc ....... etc .......
A 4
(" blob 2d2e8b5 ) tree caf4802 ) (" tree 8dc972d ) (" blob 3f43ed3 )
About Project Wender tree  af504fl |1 BugTracker tree  707f02a ERRestTest About Project Yonder
"""""""""" tree  5fb6a2l ERMailer tree  434b519 ERXTest SoTmmmmmmmmemoemeees
Project Wonder is the largest tree  02d0592 JavaMonitor tree  a0la84d JavaNeo4]Ada... Project Wonder is the largest
open source collection...... etc. . —r open source collection......
G J \ J \ J G J
(README.mkd) (Applications) (Tests) (README.mkd)

7o) S

(© = i}
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Git References (branches, HEAD, etc)

Commits Over Time

(e
l

" commit | 80925

~

tree 16b917b
parent 6a08b83

\ Use same logic in Derby plugin ...

J

l

(" tree 16b917b

~

blob 2d2e8b5 README.mkd
tree  eaf4802 Applications
tree  8dc972d Tests

{PROJECT}/.git/refs/heads/master
fe80925

£\
A\ 4

*012
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Git References (branches, HEAD, etc)

Commits Over Time

()
l

(commit | 80925 )

tree 16b917b
parent 6a08b83

\ Use same logic in Derby plugin ... Yy,

l

(" tree 16b917b )

blob 2d2e8b5 README.mkd
tree  eaf4802 Applications
tree  8dc972d Tests

{PROJECT)/.git/HEAD

ref: refs/heads/master

£\
A\ 4

*012
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Commits Over Time

Git References (branches, HEAD, etc)

( master J [ feature/ZISJ

("commit | 80925 ) (commit | al5326e )
tree 16b917b tree 712b1d7
parent 6a08b83 parent fe80925
\ Use same logic in Derby plugin ... Yy, \EOModeI changes y,
(" tree 16b917b ) (" tree 712b1d7 )
blob 2d2e8b5 README.mkd blob 2d2e8b5 README.mkd
tree  eaf4802 Applications tree  eaf4802 Applications
tree  8dc972d Tests tree  8dc972d Tests
etc ....... etc .......

J J

\ T 4

$ git commit -am “EOModel Changes”™

*012
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Commits Over Time

Git References (branches, HEAD, etc)

master
(commit | fes0925 )
tree 16b917b
parent 6a08b83 <
\ Use same logic in Derby plugin ... Yy,

(" tree 166917b )
blob 2d2e8b5 README.mkd
tree  eaf4802 Applications
tree  8dc972d Tests
ete .......

J

feature/215

Ccommit | 3epfle7 )

tree | 63c0ad

parent al5326e

(commit | als326e )
tree 712b1d7
parent fe80925
\EOModeI changes y,
(" tree 712b1d7 )
blob 2d2e8b5 README.mkd
tree  eaf4802 Applications
tree  8dc972d Tests
ete .......

J

\Corrects the sentence grammar. )

(tree |63c0ad )

blob 3f43ed3 README.mkd
tree  eaf4802 Applications
tree  8dc972d Tests

£\
A\ 4

*012
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The Three States

R : working staging git directory
® git Directory (repository) directory area (repository)

e {PROJECT}/.git/ (directory)

b
® Staging Area (aka the “index”) A . checkout the project

e [PROJECT}/.git/index (a binary file)

® Working Directory

e {PROJECT}/ (root directory)

® Single checkout of one version of the project

® Editing of files happens here

® WOWODC 0
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Installation

## Info about ‘git-core’ Using MacPorts
$ port info git-core
$ port variants git-core

‘_,f

## Install
$ sudo port install git-core +bash_completion +doc +svn +gitweb

» O E B A AR B+ ©pligeacmcon

## Upgrade o e i e o e e e e
$ sudo port upgrade git-core O git

Gn( s a free and ope ce distributed version control system
esgn ed h.*m:il e eve r"tl‘ ng from small to very large projects

## Recommended Add-on ?:fj ciency

asy U rn and has a tiny footprint with lightning fa
p-"rrc:r.'z'.'-r,:»:' it outclasses SCM toosh e Subversion, CVS,

$ SUdO por‘t -i_nSta-I_-I_ g-i_t—extr'as Perforce. and ClearCase with features like cheap local branching,

convenient stagir eas. and i pln workflows

9 MacGUls §¥ Tarbals

:.' Windows Build D Source Code
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Initial Configuration

® http://git-scm.com/book/en/Getting-Started-First-Time-Git-Setup

® http://git-scm.com/docs/git-config

# Identity
$ git config --global user.name "John Doe"
$ git config --global user.email johndoe@example.com

# Editor for commit messages, etc.
$ git config --global core.editor vim

Monday, July 2, 2012
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http://git-scm.com/book/en/Getting-Started-First-Time-Git-Setup
http://git-scm.com/docs/git-config
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Git Config Files (man git-config)

Search ..
Order Path Description

| .git/config Repository

2 ~/.gitconfig “global” (User)

# Edit directly in favorite text editor, for example
$ git config --edit (or $ bbedit PROJECT/.git/config )

$ git config --global edit (or $ bbedit ~/.gitconfig )

# Check your config
$ git config --list

Monday, July 2, 2012



Further Customize ~/.gitconfig (1)

it-scm.com/book/en/Customizing-Git-Git-Configuration

# Color Terminal Output - try i1t to prevent bleeding eyes
[color]
ui = auto
[color "branch"]
current = yellow reverse
local = yellow
remote = green
[color "diff"]
meta = yellow bold
frag = magenta bold
old = red
plain = white
new = green bold
[color "status"]
added = yellow
changed = green
untracked = cyan

Monday, July 2, 2012
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Further Customize ~/.gitconfig (2)

it-scm.com/book/en/Customizing-Git-Git-Configuration

# Additional config entries - try it to prevent insanity
[core]
editor = vi
excludesfile = /Users/<username>/.gitignore
whitespace = -space-before-tab,-trailing-space
[merge]
tool = opendiff
[diff]
color = auto
renamelimit = 7000
[push]
default = simple
[alias]
# log compact
lg = log --graph --oneline --all --color --decorate
br = branch -avv



http://git-scm.com/book/en/Customizing-Git-Git-Configuration
http://git-scm.com/book/en/Customizing-Git-Git-Configuration
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Further Customize ~/.gitconfig (3)

it-scm.com/book/en/Customizing-Git-Git-Configuration

# My current aliases
br = branch -avv

co = checkout

cx = cherry-pick -x
d = diff

dc = diff --cached

dh = diff HEAD
instaweb = instaweb -d webrick

lg = log --graph --oneline --all --color --decorate
lga = log --graph --oneline --all --color --decorate --ancestry-path HEAD AHEAD~20

1gal0@ = log --graph --oneline --all --color --decorate --ancestry-path HEAD AHEAD~100
1ga20 = log --graph --oneline --all --color --decorate --ancestry-path HEAD AHEAD~20

1ga50 = log --graph --oneline --all --color --decorate --ancestry-path HEAD AHEAD~50
lgd = log --stat --graph --all --color --decorate --source

lgfp = log --graph --oneline --all --color --decorate --first-parent
lgo = log --oneline --decorate=short

lgs = log --stat

mf = merge --ff-only

st = status

uncommit = reset --mixed HEAD~

uncommitsoft = reset --soft HEAD~
unstage = reset HEAD

web = instaweb -d webrick



http://git-scm.com/book/en/Customizing-Git-Git-Configuration
http://git-scm.com/book/en/Customizing-Git-Git-Configuration

Command Completion

® |ocate the file named ‘git-completion.bash’

® macports: /opt/local/share/doc/git-core/contrib/completion/git-completion.bash

## git completion

source /opt/local/share/doc/git-core/contrib/completion/git-completion.bash
export GIT_PS1_SHOWDIRTYSTATE="true"

export GIT_PS1_SHOWUNTRACKEDFILES="true"

## Basic git prompt
#export PS1="[\u@\h \w$(__git_psl " (%s)")]\$ '

## Alternative git fancy color prompt
function prompt

{

local WHITE="\[\033[1;37m\]"

local GREEN="\[\033[0;32m\]"

local CYAN="\[\033[0;36m\]"

local GRAY="\[\033[0;37m\]"

local BLUE="\[\033[0;34m\]"

export PS1="${GRAY}\u${CYAN}@${BLUEI\h ${CYANI\w"' $(__git_psl "(%s)") ""${GREEN}"
Iy

prompt
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Git Ignore Pattern Files (man gitignore)

i)e?g:t Path Description
| */.gitignore Folder & Child Folders
2 .git/info/exclude repository (local)
3 <core.excludes> User file

® wowoDC




Example gitighore File

# Typical gitignore for WebObjects Development
#

.DS_Store
bin/
.svn/
target/
dist/
build/

# Temporary backup files, eg., ~myworkbook.xlsx
~.+




Using Git

® WOWODC -:::;I:._._._:ff?ﬁ:-'i'}'
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Which Tool?

e GitX (L) : http://gitx.laullon.com/

e SourceTree: http://www.sourcetreeapp.com/
e Commercial Apps

e Tower : http://www.git-tower.com/

® WOWODC 0
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git(l)

. m
4| p 21 4+ A fle://lopt/local/share/doc/qgit
e e i
I n OO S £ “mm- 0
The internals are documented in the GIT API documentation.

GIT COMMANDS

. T 1 I We divide git into high level (" porcelain®) commands and low level (" plumbing®)
e rm I n a’ commands.

High-level commands (porcelain)

g P We scparate the porcelain commands into the main commands and some ancillary user
utilities,

o g|t heIP <Ve|"b> Main porcelain commands

git-add(l)
Add file contents 1o the index.

® man git-<ve rb> 5 .;\pply a series of pasches from a mailbox.

Create an archive of files from a named tree.

l!bl . .’l \
. B rOWS e r Find by binary scarch the change that introduced a bug.
git-branch(1)
List, create, or delete branches.

® http://git-scm.com/docs

® % open git --html-path /index.html (then bookmark it)
(evidently docs not installed by the dmg installer)
® Gitis very well documented, blogged and discussed.

® Google search works well for “git <command>""!

® WOWODC ®

Monday, July 2, 2012


http://git-scm.com/docs
http://git-scm.com/docs

Commonly Used Commands

add Add file contents to the index

branch List, create, or delete branches

checkout Checkout a branch or paths to the working tree

clone Clone a repository into a new directory

commit Record changes to the repository

diff Show changes between commits, commit and working tree, etc

fetch Download objects and refs from another repository

init Create an empty git repository or reinitialize an existing one

log Show commit logs

merge Join two or more development histories together

pull Fetch from and merge with another repository or a local branch

push Update remote refs along with associated objects

rebase Forward-port local commits to the updated upstream head

remote Manage set of tracked repositories

reset Reset current HEAD to the specified state

clean Wipe untracked files from Working directory

show Show various types of objects

status Show the working tree status

tag Create, list, delete or verify a tag object signed with GPG
<> **012
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Demo #|
“Exploration”

gitx log show

branch aliases

® wWOwODC




Demo #2 ()
“The Failed Push”

“github.com”

jackgithubwonder.git - (———) JackLocalVWonder

jillgithubwonder.git - b JillLocalWonder

® WOWODC 0
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Demo #2
“The Failed Push”

checkout reset commit
branch status push
merge add (-i) pull

fetch clean

® wowoDC




Demo #3
“The Merge Conflict”

® wowoDC




Contributing to VWonder+

® Concepts in a Nutshell
® Fork (click a button on github.com)
® Clone *your own* fork of Wonder to your computer
® Start a *feature™ branch off of integration
® Push finished feature branch to *your* fork

® Create pull request on github.com

® wowoDC
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Wonder Contribution Process

http://github.com

' wonder
=

-
projectwonder/wonder.git | -

L D

origin/integration
.

( )

origin/master
.

r N
master

\ J

r N

(1) Fork on github.com (3) integration

é )

(4) \myfeatu re —

(5) build and complete your feature code

\
o o — t ] - (6) push your feature branch to david/wonder.git (origin)
- =
(7) make pull request myfeature ==> wonder/integration
\ Y {} aijF:
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Maintaining Your VWonder Fork

p
http://github.com
—
projectwonder/wonder.git |
l‘: i ‘—‘,
david/wonder.git |
N

- | wonder
-

r

origin/integration
.

r

origin/master
.

7

master
.

7

integration
.

7

myfeature
\.

£\
A\ 4

*012
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git push <remote> <src>:<dest>

“git push” default behavior
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# @see git-config push.default
# Git default is “matching”. Will be “simple” in Git 2.0
# Only push current branch to remote tracking branch (YMMV)
[push]
default = upstream
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More Information

® http://git-scm.com/

® Must See

® http://www.youtube.com/watch?v=4XpnKHJAok8

® http://git-scm.com/2011/07/1 | /reset.html

® Git Repository Hosting

® github.com (free public hosting)

® bitbucket.org (unlimited private repo hosting 5 users! )
® |nstall gitolite on your private Linux server!

® http://github.com/sitaramc/gitolite (Recommended!)

® wowoDC
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