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LINUX

servers

mainframes

embedded devices

desktops (ubuntu, debian etc)
computer clusters

mobile devices (android)
video game devices (steamOS)

Linus Torvalds



Origin of the name 'git’

Grt can mean 'unpleasant person' in British English slang

'l am an egotistical
bastard and name all my
broducts after myself.
First Linux, now Git"

"I'd like to be a nice person and curse less and encourage people to grow
rather than telling them they are idiots. I'm sorry. | tried, it's just not in me."



README of the source code:

"git’ can mean anything, depending on your mood

e Random three-letter combination that is pronounceable, and not actually
used by any common UNIX command. The fact that it is a mispronunciation
of "get" may or may not be relevant

e Stupid. Contemptible and despicable. Simple. Take your pick from the
dictionary of slang

e "Global information tracker”; you're in a good mood, and it actually works for
you. Angels sing, and a light suddenly fills the room

e "Goddamn idiotic truckload of sh*t": when it breaks



Git
* A Source Control Management system

* Linus and team used BitKeeper - a proprietary software - to maintain the
LINUX code base since 2002

* In 2005, Larry Mcvoy discontinued free use of BitKeeper after claiming that
Andrew Tridgell created SourcePuller by reverse engineering BitKeeper

* |inus tried to find another solution that met his criteria, but found none

* He started development of git in April 3rd 2005
On June | 6th, git managed the release of the next LINUX version

* git 1.0 was released on 21 December 2005

* oit IS now the dominant source control management system out there



What does it do?

ot keeps track of changes of plain text files

* What was changed!
* When was it changed!
* Why was it changed?

* Who changed 1t!



Example of tracked changes

Show'ng 1 changed file with & additions and 12 deletions Spiit  Unified

12 Ul=4(basz]/et_dna_fw _unp.fastq.qz 12 Ul=4(btase]seb _dne_fw_unp.fastqg.qz

13 U2=3(basz]/et_dna_rv _unp.fastq.qz 13 UZ=%(tase]l/eb _dnz_rv_urp.fastq.qz

14 - ASSINBLY='caru_necaka polish.fasta® 14  + ASSEMELY='cCanu ergo_contigs. fasta’

15 15

16 # cutput 16 # output

17 - PRCTIX-drasec_vs_canu_medaka_poiish 17 + FRIFIX-gnasec_vs_canu_medaka_pilon_polish

18 13

19 ¥ Wad Lwa—memn2 scllware 19 J Lo bwameng soflware

20 suurve gelivele bwe-neni 28 suuree selivele bwa-nemz

-{-' @ 23,12 423,15 @@ source activate bwa-mem2

23 #2 first index 23 #25 first “ndex

24 bwa-memi index -p ${ASSLHBLYS, fasta} SASSEMULY 29 Ewa-memé ncex —p SLASSLMOLYS.Fasta) SASSLNLLY

a9 #% then eligr paired reads 25 #% then alicr paired reads

26 - bwa-mem2 mem -t 20 S{ASSCMDLYS.fastal $R1 $R2 = ${PRLTIX}-pe.san 26 + bwa-memz mem -t 48 SCASSEMBLYA, “astar 3R1 $R2 | sentocls sort ——threads 408 -0
${PREFIX}=pe.sorl, . ban -

27 i and urpai-ed recds 27 N oad unpalred reads

28 Dwa—men2 mem -t 26 SASSEMBLYS.Taslal} $Ul = ${PREFIX}—sel,sam 28  + bwa-mem? mem -t 48 SINSSEMBLY®, Tastal $U1 | samicols sort —threads 48 -o ${°REFIX}-
sel.sort.ban -

29 bwa-mem2 mem -t 28 SIASSEMBLYY.Tastal} $U2 > ${PREFIX}-sel.sam 29 | bwa-mem2 mem -t 48 SINSSEMBLY%. fastal $U2 | samteols sort —threads 48 -o S{PREFIX}-
se2.sort.bam -

30 34

3] conda deactivate £} conda deactivate

32 32

33 2 canvert to bhan 33 g coannert T¢ ban

34 - for SANM in &.tA0; o 3 &+ for BAM in &.ban; o

B - samtools visw —-threads 20 -b 3541 = ${SAN/sam/bam} 3B =+ samtools index -3 4@ SBAM SEAM.bai

3% - samtools sort —-threads 20 S{SAN/sam/bam} = ${SAM/sen/sorted.ban’

37 - samtools index -2 20 SISAM/sar/sortad.bam} ${SAN/sem/so-~ted.bam.bai}

33 - rm $30M ${50M/san/ban’

39 done 36 dgne

10 37

old version new version



"Commits" when
b58b120 August 1
1d6271b August 2
4act3e4 August 5
d280271 AUt e
6477098 August 7

(HEAD)

What

Addition of a new
gene

End position of
gene A

Removal of an
intron

Addition of intron

Coordinates of
many genes

Software missed a gene

No support for original
end position

Intron was not supported

Intron was supported
after all

Script to fix many
software mistakes

Who

Jason

Jason

Jason

Jason

Joran



A series of commits I1s called a branch

— R

Git allows you to create additional branches

—R—R——R—®

Ne-9—8

Commits In the alternative branch do not affect the
original branch, I.e. the master branch or main branch

Alternative branches are useful for developing experimental
features of code, or doing something potentially risky



Alternative branches can be merged back into the master branch

_®_® master branch

®—®—® alternative branch

—®—®4®—®—® master branch

This is an example of a fast-forward merge



Another merging




? ®\®*
R—R—®

*

Commits ® and ® changed the same file on the same line(s).
What happens If we merge both branches?

—®—®—®— CONFLICT

N

ort reports a CONFLICT and asks you to resolve the conflict.
In other words, which of the conflicting changes do we choose!




Git allows you to work with branches from remote repositories

remote:
a far away server on the internet
a different computer on your local network
a different folder on the same computer

remote

master
$ git clone

local:
the folder on your local computer

master



remote

master
$ git push

You can push your new commits to the remote
(If you have write access)

master



Remotes facilitate collaboration

remote

$ git pull

master



Collaborators can use branches to work on separate features

remote

master —®—®

master -X)—
more_sunshine ®—®

master ——)
more_squirls ®—®

more_fishes \®—®



Collaborators can inspect and interact with each others branches directly
Git 1s a decentralized system

remote

master -X)—
more_sunshine ®—®

master —®—®

more_squirls

more_fishes \®—®



GitHub commonly acts as a remote

GitHub

master -X)—
more_sunshine ®—®

master ——)

more_squirls

more_fishes \®—®



GITHUB

Internet hosting service for git

* publish your code

* graphical user interface

* project wiki and README
* |ssue tracking

* pull requests

* release version support

* search engine

* see who did what when

* and much more




* Launched on April 2008

* Bootstrapped start-up business

* 46000 reposrtories in the first year
| million in 2010

* Acquired by Microsoft for /.5 billion dollars in 2018, so now a subsidiary of
Microsoft. This led to a lot of projects moving to competitors Gitlab,
BitBucket and Sourcelorge

* June 2022

83 million users
200 million reposrtories, of which 28 million public



A tour of a publicly available repository

& 1h3 /minimap2 Fublic

<> Code () Iscues

¥ master ~

C E B FE B B B N

Ih3 extrac: junctions from GFF

.github/workflows

SSE2reon
test
tex

.gitigncre

11 Pullraqueste () Actions () Security |~ Insights

addzd githuo action

Changed sse2necn with SIMDe. Added build ng non-SIMD version.
extract junctions from GFF

Realease m nmap2-2.24 (11122)

addad suppart for arm nean

r752. ootion 1o copy comments to output (#136)

updsted manuscript

renamad mm2-lite py to minmapZ.py

P 9branches © 2B tacs Go to file Add file ~ m

v 52ad355 7days ago &) 1,087 commits

17 months ago
J years ago

7 days agn

9 months agn
5 y=ars agno

5 years ago

12 months ago

5 y=ars ago

> Watch ~ % Fork v i Star v

About

A versatile pairwise aligner for aenomic
and spliced nucleotide sequences

& |h3.github.iofminimap2

b oinformatics genomics

sequence-alignment spliced-aligrment

C Readme

& View license

& Code of conduct
7 1.3k stars

& 81 waiching

%} 343 forks



e [he code

* Getting the code with $ git clone
« Commit history

* The branches

 README

* Tags and release history

* ssues, open and closed

* Contributors & Blame

* Pull requests

* Other repositories of the same user



Pull Requests

C)

GitHub

master —®—®
more_fishes \®—®

$ git push

$ git pull

plx use my code, it
haz wmore fishes

Y - ."-'..~ \"x ;
| master ——)

more_fishes \®—®




C)

GitHub
master -—Q—X-X

$ git push

2
. ) . 1

. p ™ a\

e, - ,,,.‘.
master —®—®\
more_fishes CZ%%SD




A pull request of my own

@ diriano / ploidyNGS  Public @Wstch 9 « ¥ Fork 12

¢> Code (%) Issues I Pullrequests (&) Actions [ Projects D Security |~ Insights

Min cov update #1/

S VISEPL I diriano mergec 5 commits into diriano:saster from novigit:win_cov_update (3 on 24 Jun

D Cenversation 1 <~ Commits & ElL Chec<s o Files changed 2
& novigit commented on 24 Jun « ediled ~ Contrbuter (3 = Reviewers
. . . - N . Na reviews
Hi! The main change is a new option, =-min cov . It allows tc user 10 set a coverage thresholc for allgnment positicns te
be consderad. The default value is 0, s0 not calling the option returns the same behavior zs the original script.
Asslgnees

This aption aar be useful to datermina whethar 5080, 33/57, ete peaks in your histogram are the result of sequencing
errcre in low coverage req ong inyour BAM fie. In cur case, setting a —-min_cov 12 et to a comoalete vanishing of these
noisy peaks.

Na ane assigned

Labels

The pull reguest alsc centains a few other minor fixes and suggestions. See comments of these commits “or more details None yet

@ diriano commented on 24 Jun Owner (T«

These ara greal improvenents, Thanks @neovigilt . Wil add them o man.

o -a diriano marged commil 11849¢6 inlo dirizro:master ©n 24 Jun Revert

E Pull request successfully merged and closed
You're gl set —the novigilimin_couv_updale oranch can be ssfely deleted.
It you wash, you can also delata this tork of dirflanc/ploidyNGS in the settings.

Delete branch

<r Star 33 -

Edit

{> Code ~

+38 -5 mEEm



Our own private repository for the Roger Lab

& RogerlLab / gospel_of_andrew Private % EditPins v  Unwatch 3 ~ Y Fok 0 ~ 1 Star 0

¢> Code (O Issues 11 Pullrequests & Actons [[] Projects [0 wiki O Security [+ Insights £ Settings

F main ~ F 1branch O 0 tags Go to file Add file ~ m About
Generzl repasitory to share cade
b- novigit split off adding intron featuras to new script, add argparse arguments 67e7609 6 days ago ) 57 commits
OC Readme
BB perun_scnpts add evidence modeler script 2 months ago & GPL-3.0 license
. . . . . . 7 O stars
[ Extract_contigs_left2remains.py Extract contigs & write the remaining 10 2nd file 8 months ago B .
& 3wetching
LICENSE Initiel commit 2 months ago
O “ 29 ¥ 0 forks
(Y NCEBI_gencme_dcwrlcad.py Download genomes from NCBI genkank by giving accession numb... 9 months ago
[ NCBI_gencme_download_using_ce...  using centrifuge-download to download NCBI genomes 9 months ago Releases
[) README.md upcated README 2 months ago No relegees published
Create a new rel2ase
D Remove_short_ccntigs_fasta_files_... Remcve short contigs for all fastz_files in g fold 177 months ago
[ TreeFINISHER_ete3d vi1-1.py add executzble rights tc IreeFINISHER script £ months ago



* The code

* Commit history
 README

» Contributors & Blame

* RogerlLab "organization"



VWe are not software developers, but 'mere’ mortal biologists
Lots of git functionality is probably not useful for us

Still, the basics of Git and GitHub are very useful:

* gospel_of_andrew Is an easy-to-access central location to store and
share scripts useful for the lab

* track updates of scripts with git

* interact directly with developers of bioinformatics softwares
request features
report Issues
provide your own bug fixes / code enhancements

* publish your code and/or pipelines on GitHub along with your papers
example: ergobibamus project

example: johanneson lab

* track manual curation of gene models with git















