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Knowledge is Power:
Understanding ¢ git

Steve Smith
@tarkasteve

3 follow us @gotochgo Conference: May 24th-25th / wo'_k'k-‘s'ho,p == n'a'y 23rd & 2kbth



6 .. .
Git Is fundamentally a content-addressable
filesystem with a VCS user interface written
on top of it 4,

Pro Git Book, Section: Git Internals

@tarkasteve



1 cry s . : )
It's easy, It's just a directed acyclic graph!
If | hear that one more time | may have to
punch something!

Emma Jane Hogbin Westby, Git-Merge 2015
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master —aC)

Severe bug fixed for
production hotfix 0.2

hotfixes
Bugfixes from
rel.branch may be
release continously merged
branches back into develop
develop
From this point on,
"next release” means |/} _‘O _‘O /
feature the release after 1.0

Git branch model

branches
O TV NEEEE——S—— VN §
Author: Larry Cai <larry.caiyu@gmail.com>

Feature for future
release
Author: Vincent Driessen

Time Original blog post: http://nvie.com/archives/323
License,Creative Commons Attribution-ShareAlike




@tarkasteve

THISIS GIT. IT TRACKS COLLABORATIVE. LIORK
ON PROJECTS THROUGH A BEAUTIFUL
DISTRIBUTED GRAPH THEORY TREE. MODEL.

{ COOL. HOU DO LE. USE. IT?

NO IDEA. JUST MEMORIZE. THESE. SHELL
COMMANDS AND TYPE. THEM T SYNC UP
IF YOU GET ERRORS, SAVE. YOUR LJORK
ELSEWHERE, DELETE THE. PROJECT
AND DOWNLOAD A FRESH COPY.

\




““ If that doesn't fix it, git.txt contains the
phone number of a friend of mine who
understands git. Just wait through a few
minutes of 'lt's really pretty simple, just think
of branches as...' and eventually you'll learn
the commands that will fix everything.

@tarkasteve



git internals

@tarkasteve
Carlsberg






git data model

tree 92ec?2..

blob 5bi1d3.. README
author blob 911e7.. LICENSE

committer blob cbaOa.. test.rb
parent b34ca..

@tarkasteve



$> git init
$> tree .git/objects
.git/objects

— info

— pack

2 directories




$> touch some-file.txt

$> g1t add some-file.txt




$> tree .git/objects
.git/objects

— €6
| L— 9de29bb2d1d6434b8b29ae775ad8c2e48¢c5391

— info

L— pack

N zlib compressed
3 directories, 1 file SHA1l




$> g1t commit -m "First commit"




$> tree .git/objects
.git/objects

— 13
| L — 1e360ae1a0c08acd18182c6160af6a83e0d22f

. N
| — 995f2d0@3aa3Tee97ee2e814c9foOboffd814316

— e4 ~
| L— 3a36ac59164adadac854d591001bbb10086f37d

— info

L— pack

5 directories, 3 files
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98ca9..

tree 92ec?2..

author ssmith

committer
parent

92ec?2..

blob e63a6..

git data model

some-fi..
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8efc8...

tree c4ad..

author

message: 1st!
parent

git data model

bc5e7...

tree c4ad..

author

message: Update!
parent 8efc8..

74f2c...

tree c4ad..

author

message: More!
parent bc5e7..




$> echo "// Comment” >> some-file.txt

$> git add some-file.txt




$> tree .git/objects
.git/objects

— 13
| L — 1e360ae1a0c08acd18182c6160af6a83e0d22f

— 31
| L— 995f2d03aa31ee97ee2e814c9fOboffd814316

— c1

| L— 9e6823e34980033917b6427f3e245ce2102e6e
— e4 E:M.Ei;retv new RBLOR
| L— 336ac59164adadac854d591001bbb10086f37d

6 directories, 4 files







What is a ‘ref’?

A retf IS Just a pointer to an
object
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What is a ‘branch’?

A branch Is divergence from a

common point, and ref to a commit,
the "HEAD”
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What is a ‘tag’?

A tag Is Just speclal ref used a mark
a commit In the nistory
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$> git tag a-tag -m”’A tag”
$> git branch a-branch

$> tree .git/refs/
.git/refs/

— heads
| — a-branch

| L— master
L— tags
L— a-tag

$> cat .git/refs/heads/a-branch
c13e27cdfdl15c5acdcd8b510eefed7be68c41c8e




@tarkasteve

$>

What is a ‘reset’?

\Vanipulates the branch ‘nhead’

reset --hard feature” ‘A’ means ‘parent’

4



$> git reflog

0c35628
occo63/
0c35628
e@dcdo6b
80bb854
5044136
80bb854
80bb854

@tarkasteve

H

1L L L L L L L

A
A
A
A
A
A
A

A

DE@{ 1 }:
D@{2}:
D@{3}:
D@{4}:
D@{5}:
D@{06}:
D@{ 7/ }:
D@{8}:

Reflog keeps a history

reset: moving to HEAD*

commit: Add B

merge: Merge made by the 'recursive’ strategy.
cherry-pick: A

checkout: moving from alpha to master

commit: A

checkout: moving from master to alpha

commit (initial): 1

(Only 90 days by default though!)
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$>
$>

What is a ‘gc’?

Orphaned objects are eligible for remova

reset feature” ‘A’ means ‘parent’
gc —--prune=all

4



GC also packs objects

Loose Objects Packfile

=
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$> tree .git/objects
.git/objects

— info

| L— packs

— pack
— pack-7475314b451a882d77b1535d215def8bad0df4306. idx
L— pack-7475314b451a882d77b1535d215def8baddf4306. pack

2 directories, 3 files
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What is a merge?

merges keep the context of

the -

cature’s commit

feature

master

S

Merge comwmit



Anatomy of a merge

$> git cat-file 3680d8c8fd182f97cb0e75045e2fed5c7b7613ed
tree 1362c42032atff677c1a09¢c31t070454df5b411239

parent 49a906f5722ad446a131778ceab2e3fda331b706
author Marcus Bertrand <mbertrand@atlassian.com> 1409002123 -0700
committer Marcus Bertrand <mbertrand@atlassian.com> 1409002123 -0700

Merge branch 'foo/mybranch’

@tarkasteve



What is a fast-forward merge?

t will just shift the HEAD tag

@tarkasteve X



What are ‘merge strategies’?

git has breaadth of choice on
now 10 merge changes!

recursive

resolve

octopus

ours subtree custom?

@tarkasteve



@tarkasteve

Rebase

t's a way 1o replay commits,
one by one, on top of a branch
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$>

hshit
reset —hard

—nard removes all staged and
WOrking changes!

reset --hard feature” ‘A’ means ‘parent’

e
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$> g1t reflog
0c35628 HEA
occo63/ HEA

DE{ 1

)@{2};

Reflog!

reset: moving to HEAD*
commit: Add B

0c35628 HEA
e@c0d65 HEA
80bb854 HEA
5044136 HEA
80bb854 HEA
80bb854 HEA

@tarkasteve

D@{ 3}:
D@{4}:
D@{5}:
D@{6}:
D@{7/}:

D@{ 8 }:

merge: Merge made by the 'recursive’ strategy.
cherry-pick: A

checkout: moving from alpha to master

commit: A

checkout: moving from master to alpha

commit (initial): 1




Reflog+Reset = Redo

Reset pack to our commit!

$> reset --hard 6cc6637
&0‘”‘0&
&

@tarkasteve



Re
o}
=
B
roke Th
e
Bui
1la!

‘ \00&&0
09’&‘

@)
ta
rkastev
e



Fix with rewind/replay

Retlog to reset.
rebase --exec 1o test each step.

$> rebase master --exec “make test”
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Fix in place: bisect

$> git bisect start
$> git bisect good master
$> git bisect run make test
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@tarkasteve

$>

Hiding files in Git

hash-object -w hidden. txt

929¢ch91t0f8bde8e8b9dc4a69¢ct3459d2326191c8

$>

tag hidden 929cb9fof8bde8e8b9dc4a69ct3459d2326191c8

00
&

O



Retrieving

$> git cat-file -p hidden

Recipe for Poitin

* Boil 5 gallons of water and pour 1t over a mix of ten pounds of

rolled oats that has had a pound of 6 row barley ground ar

* Allow this to sit until 1t 1s cool enough to add yeast, th
dry ale yeast.

* Ferment until dry.

* Double distill in a potstill

* Don't age, drink 1t white.

@tarkasteve

d mixed 1n.
en add a



Actual use...

$ ~/git> git cat-file -p junio-gpg-pub

Version: GnuPG v1

1QIcBAABAgAGBQJUbnV7AA0JELC16IaWr+bLvjYP+wSOG8rpl1y77ExHDJQ]j7HBLm
9PVQIb70tkiBxAGUpVNNbaoJQBuUMAgFdT4Baj8CIlo2jdzDeegbjtcdy/XsHZ3IM1
7VRm9cI8Veh5nPc9U3z6XYTMmMDhxxSsnCONQECYYFEJ5QGhnwkpOUTDYPRmnghWu
4 JSDYWXORLNXVPZkoP/zwVbv74Exx1Gz24p6fP1lc41ETrKNHzzSMO7CPK1AMXRHT
Ozh/NXf1E30ZSFDUNKkzHQJHtyFEPpVw/aUIyObvOcSYy6ZxQ+56U9n24DTmW8KY
w8BPdhzQ5d9nB/zpX83/cqsv6IXsK621s8Q35T1MfNM902D0pghVBInjR2xekWx+b
AO5VMaR1C+hgHvyzAM2nXuDfTUssd9ryYIx/plfw@gcKZ41S3HzHT1XYgRqd4041
1kFIWL11no70d+T9T2nap5wfdL11QpMxxZFLsgH67LzAvHxg/NjtIMXDxUfo++tV
gBR153FxcJIX8A0cQo3zY7WotbmgS+8JPron3XvjXNO1z9HAxR2+orxhEC3pTVfeC
/aEZzs+tub9pV67QzVdfHzRZbtiN4Zw2ycW+EoXv1UCwNy72efaBRpKjQ14zJHKTD
LAwl jdrenm8X6R jBKd/vPyTPSHxT1AtSoXqgseVw8Ly+qgoXnhsh2N@Xe20zx3D0a1k
PtscHvD+diDMRLbLgK/k

=Sxgg
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git data model

tree 92ec?2..

blob 5bi1d3.. README
author blob 911e7.. LICENSE

committer blob cbaOa.. test.rb
parent b34ca..

@tarkasteve
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8efc8...

tree c4ad..

author

message: 1st!
parent

git data model

bc5e7...

tree c4ad..

author

message: Update!
parent 8efc8..

74f2c...

tree c4ad..

author

message: More!
parent bc5e7..
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Thank you!

STEVE SMITH - DEVOPS ADVOCATE - ATLASSIAN - @TARKASTEVE
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Plensé

Remember to

rate this session
Thank you/

s @gotochgo




