Git: Part 1
Overview & Object Model

These slides were largely cut-and-pasted from
http://excess.org/article/2008/07/ogre-git-
tutorial/ , with'some additions from other
sources. I have deleted a lot from the cited
tutorial, and recommend that you listen to the
entire tutorial on line, if you can.




Who needs Git?

I'M YOUR TEAM LEADER NOW, IT DOESN'T MAKE ANY WE DON'T NEED THE OVER-
YOU SHALL DO AS I SAY! SENGE... HOW ARE WE GOING COMPLICATICN OF &IT. WE
MY FIRGT COMMAND 16 TC TO TRACK OUR COPDE? CAN MANAGE CUR 2 MILLION

LINES OF CODE WITH A

SHARED FOLDER ON A

BECAUSE OF ROSS' GREAT
ACHIEVEMENTS, I HAVE
PECIPED TO NOMINATE HIM
TEAM LEADER.

GET RID OF &IT!
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Topics

* What is Git?

« SCM concepts used in Git

* Git object model

» Representation of Git objects as files
 References



Git

* A collection of tools developed by Linux
kernel group for SCM
— Now used by several other groups, and
apparently growing in popularity
» Actually implements a replicated

» Can be used to implement a variety of
software configuration management
models and workflows



Git Flavor

* A collection of many tools

* Evolved from scripts

» Suited to a C programmer’s mentality
 Everything is exposed and accessible
* Very flexible

—You can do anything the model permits
— Including shooting yourself in the foot

* Need to understand the underlying model




Git has a lot of commands

* Learn a core subset of them
» And one of the GUI tools (e.g., gitk)
* Then learn the rest as you need them



Groups of Git commands

 Setup and branch management
—init, checkout, branch

* Modify

—add, delete, rename, commit
* Get information

— status, diff, log

* Create reference points
— tag, branch
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Repository

N
Contains a.c
— files v1

— commits

records history of changes to configuration
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Repository

Contains
— files
— commits
— ancestry relationships
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Ancestry relationships

form a directed acyclic graph
(DAG)
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Ancestry graph features

Tags
— identify versions of interest
—including "releases” H
|
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l
F
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Ancestry graph features

HEAD (oncn

. [ testing |
- IS CLII"r'enT ChZCkOUT release
— usually points to a branch £
G
F

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Head may point to any commit
l HEAD J

In this case it is
said to be detached.

l testing I
release

m.(__ Q.(_ I""

ovl.5.0

B C

A ?—(o v1.4.4
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Git components
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HisTory1
repositor

A database, stored in directory ".git".

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Staging areda-
repositor iIndex

100644 20b024 0 bar
100644 1d52a6 0 baz
100644 20b024 0 sub/fi

100644 43dbe0 0 sub/foo

Also stored in directory ".git".

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Files you edit gl
iIndex work tree

100644 20b024 0 bar
100644 1d52a6 0 baz
100644 20b024 0 sub/fi
100644 43dbe0 0 sub/foo

Stored in the directory containing directory ".git".

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




iINndex work tree

100644 20b024 0 bar
100644 1d52a6 0 baz
100644 20b024 0 sub/fi
100644 43dbe0 0 sub/foo

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Committing
repositor iIndex work tree

100644 20b024 0 bar
100644 1d52a6 0 baz
100644 20b024 0 sub/fi

100644 43dbe0 0 sub/foo

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Checking out
repositor iIndex work tree

100644 20b024 0 bar
100644 1d52a6 0 baz
100644 20b024 0 sub/fi
100644 43dbe0 0 sub/foo

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Local Operations

T L,




Object types

* Blobs

* Trees

« Commits
» Tags



Git Object Model

98cal..
eB455..
commit size ,
/\A 0de24.. blob size
tree 0de24 T
parent nil tree | size R
(The MIT License)
author Scott
blob |e8455  README Cepyright (c) 2@@7 Tom Preston-
committer | Scott i
- - tree 10af9 | 1ib Permissicn is hereby graonted, f
MySCONMLLIMESSAgEROESRTIETE ¥ ree of charge, to any person obj
and it is really, really cool

bec52a..
blob size

reguire "grit/index”
reguire "grit/status’

10af9..

tree |sue

blocb |bc52a mylib.rb

tree |b70f8 |inc

medule Grit
class << self
attr_accessor :debug

b70f8 LN
Oadla..
tree size
blob size
blob | 0adla  tricks.rb . — , _
require 'grit/git-ruby/reposi

require 'grit/git-ruby/file_i

http://book.git-scm.com/assets/images/figsure/objects-example.png module Grit

module Tricks




As UML class diagram

Git::Repository
+path: pathname T
+repository: pathname = & path ~ "/.git" . Git::Object
+objects: Hash of (oid == Git::0bject) *:1" +oid: Str where { SHAl valid }
+refs: Hash of (Str == oid) +type: enum of ("blob", "tree", "commt", "tag")
—<>+heads: Hash of (Str == oid) +get_shal_sumi): SHAL
+HEAD: Str where { exists & heads{$ } }
+tags: Hash of (tagname == oid) <
|most refs
annotated refs
1.4 . n e 0.1 . 1..*
Git::Commit < Git::Tag . .
- - Git::File
+author: Email::Address +tagger: Eml::hddress
+committer: Email::Address +de§cr1pu?n: Str .
+subject: Str where { 1/\n/ } +object: Git::Commt
. +description: Str +check_PGP_signature(keyring): bool
J+parents: Array of (Git::Commit) .
+tree: Git::Tree L.
tree
parents .
] Git::Tree Git::Blob
+dentries: Array of (mode, filename, oid) +Contents: Str
THE GIT MODEL
Expressed in UMLwith PerG-ish ty pe descriptions
31st May, 2006 - sam.vilain@cataly st.net.n2
Copyright Catalyst IT (N2 Ltd. GNU Free Documentation License applies. * dentries

http://utsl.gen.nz/talks/git-svn/git-model.png




Repository

HEAD
config
description

hooks

4

index

info

| -- exclude
‘-~ refs
logs

4

objects
|-- XX
| ‘--
| -- info
| ‘-~ packs
‘-- pack
‘——
refs
| -- heads

| ‘- master

‘-- tags

¢

current checkout reference
repo private config
repo description

hooking scripts
changes to commit

repo private
refs?

“reflog’ data

loose objects
info about packs

packs and indexes

master branch

tags



.git/objects

—- 23

‘—-- d4bd826aba9e29%9aaace9411ccl75b784edc399
-- 76

‘—— 49f£82d40a98b1lba59057798e47aab2a99%9a11d3
-- c4

'—-— aaefaaB8ad8ad4ad379dcl002b78fla3edceabc
-— e’

'—— 4be61128eef713459cade32398d689fe80864e
-- info

'—— packs
'—— pack

| -- pack-b7b026b1a0b0£193db9dealb0d7367d25d3a68cc.idx
'—~— pack-b7b026blal0b0£193db9dealb0d7367d25d3a68cc.pack



Some other repository files

» .git/config
» .git/description - used by gitweb
» .git/info/exclude - files to ignore



Repository object naming convention

“content addressable” (hashed)

type size

data

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Data values determine hash

type size

data

52a0ff44aba8599f43a5d821c421af316cb7305

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Hash value is filename

type size

data

52a0ff44aba8599f43a5d821c421af316cb7305

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




File contains data

type size

data

52a0ff44aba8599f43a5d821c421af316cb7305

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Blobs

"blob™" size

file data

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Trees

"tree" size

040000 treeR05f6b Zsomedir
100644 blob 9ffaeaf... somefil

"tree" size

040000 blob 257cc5... other

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Trees

"tree" size

040000 tree 205f6b... somedir
100644 blo somefil

"tree" size "blob" size

040000 blob 257cc5... other file dat

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Trees

"tree" size

040000 tree 205f6b... somedir
100644 blob 9daeaf... somefil

"tree" size "blob" size
040000 blob 257cc5... other file dat
"blob™ size
file dat

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Commits

"commit" size

tree€adbae.

parent 04...

author Someone <address>
comitter Another <address>
commit message

"tree" size

040000 tree 205f6b... somedir
100644 blob 9daeaf... somefil

/N

"tree" size "blob" size
040000 blob 257cc5... other file dat
"blob" [ size
file dat

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Commits

"commit” size
parent 6f0104 ..
author Someone «<addrezz>
comitter Another <addresz>
commit message
L
AT =
=4 B ommit size
y
—L—
ad6ae...
parenttbf0104. =

author Someone <address>
comitter Another <address>
commit message

==

©40000 Tree 209fCE... somedir
100644 blcb Sdaee’ . somefil

VAR

“ree" I r”g .H&. size
040000 blob 287ccS... other File dat
*blob® zize

tile dat

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Commits

"commit® size

tree cadGae... tree cadSae...
parent 6f0104 .. pa 1
author Someone «<address> Someone <address>
comitter Another <address> itter Another <address>
commit message commit message

== A=t 5

7N 1] R .

=15 commit size ~rh AT

tree cadbae...
parent 6f0104...

commit message

author Someone <address>
comitter Another <address>

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Commits

"commit” size

"commit®

size

tree cadSae...

size

type commit
tag tag—name

tag message

tagger Who <address> + date

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf




Objects are immutable

type

size

data

type

size

data’

http://edgyu.excess.org/git-tutorial/2008-07-09/intro-to-git.pdf
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