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® http://ihower.tw

® |nstructor at ALPHA Camp

® http://alphacamp.tw

® Git user since 2008 ALPHAcamp
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Git YA BFEXE



an{A A Git FT

A git commit 5%




A Graph - XIE##

k @KentBeck

finally figuring out that git commands are
strangely named graph manipulation
commands--creating/deleting nodes,
moving pointers around

TweetDeck Unfavorite Retweet Reply



working area




glt add .

T B3 AN 58 ) 7 60 3 B B AEE 2K )




git commit

( HE commit 58k » 1516 B S5 %)

TR PIBUIER A BB V2 7K » 5B E



glt commit (cont.)

A commit V2EiEL ¢ ¥5[0)parent commitEiEh)




Git is objects database

Blo b
objec
Commit /
object
\ Blo b
objec




A TF A B emo

® eccho hello > hello.txt

® git init

® gitadd.
® tree .git
® 777t .git/objects/ce/013625030ba8dba906f756967f9e9ca394464a
e i55E hello AEHY SHAI
e printf "blob 6\x00hello\n" | shasum
® echo "hello” | git hash-object --stdin

® git cat-file -p ce0l36



m ce0l36

hello

blob object FE & & 5 A
.git/objects/ce/013625030ba8dba906f756967f9e¢9ca394464a



Blob object

® Git ;£ Content-addressable filesystem

® Blob )& metadata ' ¥ B1E XS

® Blob object Hf#F1E % » ERIBAR
SHAI

* AR 71‘*[3’]4%37% IR SHAI JEE A
KE—HER  TEREEH




7 B 5 oo

® git write-tree
(TR¥Z staging area 24 Tree object)

® git cat-file -p aaa96c¢



aaa96c¢ m ce0l36

100644 blob ce0136  hello.txt > hello

Tree object I ET IR EER 278
.git/objects/aa/a96ced2d9al c8e72c56b253a0e2fe78393feb/

Hrh 100644 RIEREEN » ke EEBESR
100755 FR/RATHITHE » 120000 FR7~ symbolic link



{777 H % (cont.)

o B EZ B 18R+ B &
® touch hola.txt & mkdir lib & touch lib/bonjour.txt

® git add.

® git write-tree

o sit cat-file -p 16el9f (EiZZE1E tree)
e git cat-file -p e69de2 (ERZEH IRV lib tree)




| 6e | 9f

040000 tree 12277
100644 blob ce0l36
100644 blob e69de?2

ib

100644 blob e69de2 bonjour.txt

\

\

m ce0136

hello.txt
hola.txt N

>

hello

m e69de2




ITree object

e Git [ Tree object & Blob object ZH#HAE 2K -

NS

hE%ﬁ%ﬂ FRAETE

® Blob object /)%

® Tree object 1&

SHAI

1 3% A] LA Tree object F
® Tree object HITE & » —HERIBABTEL

BAEZERZBME SR

=

=23

N /2



iJ{EL: x Commit (demo)

git commit-tree |6el9f -m “First commit”
git cat-file -p 107aff

cat .git/HEAD

cat .git/refs/heads/master

git update-ref refs/heads/master |07aff

git rev-parse HEAD



HEAD o
l Commit object

€10 root tree SHAI

master

| 6e|9f

tree | 6el 9f .

author ihower 1375381139 +0800 040000 tree 122f77 lib

committer ihower 1375381139 +0800 100644 blob ce0136 hello.txt
100644 blob e69de2 hola.txt

First commit




E)ﬂiﬂq{é&/ A Commit (demo)

Ly

® {ZX hola.txt TE2€ * JIA hola FE
® git commit -am “Second commit”

® git cat-file -p 309be07



Commit object
&[0 parent commit SHA

@309%07

tree fd44ed

fd44ed

parent |07aff
author ihower 1375381779 +0800
committer ihower 1375381779 +0800

Second commit

| 07aff
v

040000 tree 122f77 lib
100644 blob ce0l36 hello.txt
100644 blob 5¢cIbl4 hola.txt

| 17a5

tree | 17a5b
author ihower 1375381139 +0800
committer ihower|375381139 +0800

First commit

040000 tree 122f77 lib
100644 blob ce0136 hello.txt
100644 blob e69de?2 hola.txt




Commit object

® %T%% root tree SHA
® 40 %% parent commit SHAI
o ZLER{EZE ~ BFE M commit message E&fl

® Commit object 18 & @ —HZIRBERAR
SHAI




F A& E4 blob object
= A file mode, blob SHAL, file name %! staging area
RIZ

FA root tree SHAI| # parent commit SHAI EZ
commit object

> staging area EE Tree object

\

FH commit SHA| E¥T master &%




il oy

N{AI AN A git add F1 git commit
5<1E 1T commit F{E?

echo "hola" | git hash-object -w --stdin
gitadd [ update-index --add --cacheinfo \

100644 5¢c1b14949828006ed7523e8858957f86a2f/e2eb hola.txt

git write-tree
eelnlnlid| git commit-tree 27b9d5 -m "Second commit" -p 30b060
git update-ref refs/heads/master 97b806c9e556 1a08e0df1f1a60857baad3alf02e

https://gist.github.com/ihower/6132576



https://gist.github.com/ihower/6132576

~ lag object

(Tag S22 WIFE : annotated tag I & E 4 object)

® git tag -a release

® git rev-parse release

® git cat-file -p 245013



245013

object 309be0
type commit

tag release
tagger ihower 1375383070 +0800

Release!




+2A
INEE

Git HU7& Objects

® Blob
® Jree
® Commit

® Jag



References 22 H&

o ESai—(EfEZR428F— 18 SHAI & HE

® Tag reference
® Branch reference

® HEAD reference ¢s

\

7/

o] B BIAT#ERY branch)



Tag reference

® git tag tmp
® cat .git/refs/tags/tmp

o 7[‘{% object EFlZE ’ reference AR R
A Commit object SHAI

refs/tags/tmp

309be0 < @ 309be0




Branch £1 HEAD
reference

‘_

IR commit T =
HEAD 150 H gl £ M—1E branch
cat .git/HEAD

% &) reference

cat .git/refs/heads/master



HEAD

ref: refs/heads/
master

refs/heads/master

309be0

> @ 309be0



U TE Branch L EAEHT

HEAD

ref: refs/heads/
develop

_—

Commit...

refs/heads/master

309be0

|
&

55cbcb

309be0



Branch reference Fi = H )]
o FEEHRTHY commit

HEAD refs/heads/master

ref: refs/heads/

— 55¢cbcb
master

g @ 55cbcb

|

@ 309be0



5% Branch develop

HEAD

ref: refs/heads/
master

E— 55cbcb

git branch develop

refs/heads/master

refs/heads/develop

55cbcb

> @ 55cbcb



1J#2 Branch | 2XHEAD

git checkout develop

refs/heads/master

55cbcb > @ 55cbeb

HEAD refs/heads/develop

ref: refs/heads/
develop - > 55cbcb




415 Branch

git merge develop

refs/heads/master refs/heads/develop
dal03e 40b603

caa307 *@ @ < caa307

N\_

®
—




tree 5f398a5

parent 40b603 s EII‘] mel"ge
parent dal03e
author ihower 1375381779 +0800 commit ED n\\IE

committer ihower 1375381779 +0800 | 75 Al 1 £

parents

Merge branch ‘develop’ into master

refs/heads/master / \ refs/heads/develop

al03e 40b603
caa307 @ @ caa307

N

o




—iE S5 fast-forward

¥ develop & 1 master
P&
(git merge develop)

refs/heads/develop

@ < caa307
refs/heads/master l
caa307 > @

|
&



%E/\TF 155 fast-forward

N/ H-
REELE merge fiZ ) RERFSZE
refs/heads/master refs/heads/develop
caa307 caa307

@
&



Git 211A] Merge

commits/?

o GitiET [ —1E Three-way merge HIEN1E

® three-way merge % | 25 M fElT=
%2, 0 _E R R A EIH S - ik

TM/\/\H)A%JLE— conflict FY[EINR ©

o two-way merge HI X AMETERETEH
(svnTEEX B]) two-way merge)




Iwo-way merge

\/

Confli
~FI R

ict!

mEAL

I




Three-way merge:
Fek it AB HEIRIHSE

1
—
1T ]:I>
!
T
1 L
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additive

e [E Unix filesystem 7'—77"611,)\5’] e, BT

® Git filesystem EY

SE

® Blob object /25 metadata

/J L

X

iz

BEMN » =



Reference is cheap

® 35

1% branch R & refs ]

31

BIER S B BaIE o

d

o NMRAELVCS BN X EF1ES

E/\\

FEERREEER

——

2l commit

H—1pRIE



Integrity

o SHA| EANZ B checksum

o NREXZANRTEHEE  FMEEIHIESHAIR
@ o ANLR tree HEAILNIE 22 » LR EEIR o

e HEAD 5[0y SHAI » B2 {@ repository
HY checksum

o BEAMRRAGIEET | WY —EM
5 & 18515 AR FRANLS




"I will, in fact, claim that the difference between a bad
programmer and a good one is whether he considers
his code or his data structures more important. Bad
programmers worry about the code. Good
programmers worry about data structures and their
relationships.”

- Linus Torvalds
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22 an

http://ihower.tw/blog/category/git

nttp://pragprog.com/screencasts/v-jwsceasy/source-control-made-easy

http://www.youtube.com/watch?v=4XpnKH|Aok8 Linux FiE7%

http://www.softdevtube.com/2013/02/05/advanced-git/

http://git-scm.com/book

Git from the bottom up
http://ftp.newartisans.com/pub/git.from.bottom.up.pdf

Version Control with Git, O'Reilly

http://nfarina.com/post/98685 | 6270/git-is-simpler

http://think-like-a-git.net/sections/graph-theory.html



http://ihower.tw/blog/category/git
http://pragprog.com/screencasts/v-jwsceasy/source-control-made-easy
http://www.youtube.com/watch?v=4XpnKHJAok8
http://www.softdevtube.com/2013/02/05/advanced-git/
http://git-scm.com/book
http://ftp.newartisans.com/pub/git.from.bottom.up.pdf
http://nfarina.com/post/9868516270/git-is-simpler
http://think-like-a-git.net/sections/graph-theory.html

- Git in Practice, Manning

» https://peepcode.com/products/git
* https://peepcode.com/products/advanced-git

* Git Internals, Peepcode

* Pragmatic Version Control Using Git, Pragmatic
* Pragmatic Guide to Git, Pragmatic

* Continuous Delivery Ch. 14

* https://www.atlassian.com/git/tutorials/comparing-
workflows

» https://guides.github.com/introduction/flow/index.html



https://peepcode.com/products/git
https://peepcode.com/products/advanced-git
https://www.atlassian.com/git/tutorials/comparing-workflows
https://guides.github.com/introduction/flow/index.html

