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VERSION CONTROL



WHAT IS VERSION CONTROL?

“Version control is a system that records changes to a file or set of
files over time so that you can recall specific versions later.”

(Pro Git, Scott Chacon and Ben Straub, 2014)

From https://wac-cdn.atlassian.com/dam/jcr:34e€935dd-3108-40ef-bb3d-9ed01d977d6d/hero.svg?cdnVersion=659
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WITHOUT VERSION CONTROL... AWAY TOO FAMILIAR
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From http://phdcomics.com/comics/archive.php?comicid=1531
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WITHOUT VERSION CONTROL... “INFORMAL” VERSIONING

e None
o Named files:
= OK:
o manuscript_my_draft.docx
o manuscript_my_draft_with_coauthor_comments.docx

o manuscript_draft_v01.docx
o manuscript_draft_v02.docx

e Named zip-files:
= manuscript_drafts.zip
= manuscript_cell_submission.zip
m manuscript_pnas_submission.zip
® manuscript_pnas_revisions.zip
= manuscript_pnas_proofs.zip
e Sync online services (Microsoft/Dropbox/Google/Overleaf/Sharelatex)



WITHOUT VERSION CONTROL... CHALLENGES

Time consuming
Error prone
Requires self-discipline (save everything, good file names,
sticking to a routine, ...)
Relationship between changes in multiple files is lost
Information about what, when and why something changed
is lost?

= How would you go about finding out when the p- From httf;/t/jr{tf}i;“ligab;j/‘;gi;-/%%f}“-a“/WP'

value for Figure 2.A got set to the (wrong) value?

Non-linear history (parallel versions)
Disk space



https://dynamicbusiness.com.au/wp-content/uploads/2012/09/

WHY BOTHER WITH “FORMAL” VERSION CONTROL?

We are too busy to use inefficient, manual, error-prone versioning
Research is increasingly collaborative:
= we need a better way to document the rational behind data cleaning, analysis
steps, generation of figures, write-ups...
= we need a better way to “merge” inputs and feedback to the project from
collaborators
m often your future self is the collaborator (and you don’t reply to emails...)
We do research anywhere:
= on our workstation at work
= on the laptop at home/bus/conference
= on a dedicated facility workstation

Projects are always evolving and never “really” finished



WHAT CAN VERSION CONTROL SYSTEMS DO FOR MY
RESEARCH?

Version Control Systems are software that keep track of your files and their full history
Project files and “history” in the form of “snapshots”/“checkpoints” are organized in a
folder

Explicitly indicate what file(s) and what change(s) to store with a named snapshot
(include why the changes were made)

Can “go back in time” and see/use files how they look at a specific snapshot

Can see what changed between snapshots, and in what snapshot content was first
introduced

Can “experiment” by having “organized parallel versions” of files

Synchronize different copies of the project between different computers/collaborators



VERSION CONTROL SYSTEMS - VOCABULARY

Version Control Systems are software that keep track of your files and their full history
Project files and “history” in the form of “snapshots”/“checkpoints” are organized in a
folder -> repository

Explicitly indicate what file(s) and what change(s) to store with a named snapshot
(include why the changes were made) -> commit or revision

Can “go back in time” or “jump forward” and see/use files how they look at a specific
snapshot -> checkout or revert

Can see what changed between snapshots, and in what snapshot content was first
introduced -> diff, annotate and blame

Can “experiment” by having “organized parallel versions” of files -> branch
Synchronize different copies of the project between different computers/collaborators ->
push & pull



WHAT TYPE OF FILES CAN | TRACK WITH VERSION
CONTROL?

o All types of files can be tracked with version control (but big files may require special care)
o Version control is most useful for plain “text”-files (txt, md, tex, csv, .py, .R, .m, html, ....)
where differences between versions can be “easily” visualized and multiple changes can

be merged/combined automatically
e Version control works also for binary files (docx, xlsx, etc.), but it would only tell us if there

is a change, but not visualize the change and the version control system will not be able
to merge changes automatically



WHAT VERSION CONTROL SYSTEMS ARE AVAILABLE?

e GIT, PerForce, Mercurial, Subversion

@ RhodeCode ( - S~ -1‘3
(SVN), Bazaar, Concurrent Versions %, @rhodecode
System (CVS), Monotone, .... What is your #versioncontrol of choice in
. . . P
o We will focus on GIT in this workshop 2016"

Vote and share, then check the Insights:
bit.ly/vcs-popularity...

87% #Git

6% #SVN #Subversion

5% #Mercurial #Hg

2% #Perforce

881 votes » Final results

4:50 AM - 18 Jul 2016

21 Retweets 12 Likes @ & @ l erﬂ B . ¥

Q2 2 O 12

From https://twitter.com/rhodecode
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https://twitter.com/rhodecode

CENTRALISED VS. DISTRIBUTED VERSION CONTROL
SYSTEM

In the centralized setup, there is a single
(central) copy of the project and each
user will apply changes to the central

copy

In the distributed setup, each user has
their own (full) copy of the project (a
clone)

SVN, PerForce, CVS are examples of
centralised version control system

GIT and Mercurial are examples of
distributed version control system

Central-Repo-to-Working-Copy Repo-to-Repo
Collaboration Collaboration

— -
SVM
Repo Repo
$ _—
) Git Git
Working SR -: Working o

Copy Working Copy
Copy

From https://github.com/AnnieCannons/ac-terminal-and-git/blob/gh-
pages/images/versioncontrol
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GIT



GIT

oit

From https://git-scm.com/

e Popular version control software:
m Distributed system
= Free and Open Source
= Available for Windows, Linux and Mac
= A lot of support, infrastructure and tools available to interface with GIT:
o graphical userinterfaces (GUIs)
o seamless integration with Integrated Development Environments (IDEs)
for R, MATLAB, Python, ...
o cloud services (BitBucket, GitHub, GitLab)
e Developed by the Linus Torsvalds in 2005 to manage the development of Linux and
maintained by Junio Hamano


https://git-scm.com/

TRACKING LARGE FILES WITH GIT

“Git Large File Storage (LFS) replaces large files such as audio
samples, videos, datasets, and graphics with text pointers inside Git,
while storing the file contents on a remote server like GitHub.com or
GitHub Enterprise”

https://git-lfs.github.com/

e Drop-inreplacement for “normal” GIT ->
git Ifs add vs. git add

o Files are stored “externally”, so that GIT
operations can run seamlessly and fast

e Good solution for “large” files (100 MB - 2
GB)

From https://git-lfs.github.com/

o Alternatives:
= git-annex
= Do not version control large file
o set permission to Read Only
o version control metadata instead


https://git-lfs.github.com/
https://git-lfs.github.com/
https://git-annex.branchable.com/

EXCLUDE FILES FROM TRACKING

.gitignore: “special” file to list files and folders to intentionally not track
Prevents files/folders from showing when running git status -> less clutter

Can also be added by running git add -f (short for force)

Rationale: not all files need to be version controlled
m figures, tables, manuscript pdf generated by running code -> version control the
raw data and the code to generate outputs instead
= temporary files, compiled outputs, ...

Checkout https://www.gitignore.io/ to help identify files to ignore


https://www.gitignore.io/

INSTALLATION



GIT INSTALLATION

1. Go to https://git-

File Machine View Input Devices Help

SC m . CO m/ G gitdownload - Google Search X 4

« > C @ google.com/search?q=qgit+download&oq=git+dofaqs=chrome.1.69i57

o * @
2. Down load executable i Apps O YouTube [] officeonline @ Saveto Mendeley 52 Home - PubMed .. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks

in suggested directory  Google  staounos v Q )
3- I nsta ll by fo l lOWi n g Q Al [ Videos [ Images [ News [ Books i More Seitings  Tools
Ste p_ by_ste p About 252,000,000 results (0.49 seconds)

Git - Downloads - Git SCM

i n St ru Cti 0 n S a n d ntips:/igit-scm.com » downloads@

GUI Clients. Git comes with built-in GUI tools (git-gui, gitk), but there are several third-party tools for
users looking for a platform-specific experience. View GUI

a Cce pts d efa u lt Linux - GUI Clients - Logos
Setti n gs ;ite::sl: :;:ﬂs:n:r:h ::I:ne git client

tortolse git how to use git

4. Ve ri fy i n Sta l la ti 0 n git extensions git login
CO m p leted Git - Downloading Package - Git SCM

https:/fgit-scm.com > download » win «

Your download is starting... You are downloading the latest (2.24.0) 32-bit version of Git for Windows

S u CceSSfu l ly This is the most recent maintained build. It was released ...
https.//git-scm.com/downloads | _ _
3 ~
H £ Type here to search i e ] |~ =G, e A
& & =i @ @ B right ctrl

gl

Go to https://git-scm.com/


https://git-scm.com/

GIT INSTALLATION

1. Go to https://git-

File Machine View Input Devices Help

s(:m.c:om/ 4» Git- Downloads x  + - X
&« C & git-scm.com/downloads w @ :
2. DOW n loa d exec u ta b le B Apps OB VYouTube [] officeonline @ SavetoMendeley $3 Home-PubMed-.. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks
i n S u ggested d i recto ry 0 git Q, Search entire site...
3. Install by following ik,

step-by-step N Downloads

Downloads

GUI Clients

i n St ru Cti 0 n S a n d Logos " Mae OS X :.' Windows 2'24'0

Eelease Notes (2019-11-04)

acce p ts d ef au lt Conn O Tinux/Unix Download 2.24.0 for “ﬁndo‘-is“
M Older releases are available and the Git source
Settl n gs repository is on GitHub.

The entire Pro Git book
1 H M written by Scott Ch d
4. Verify installation B e e et

online for free. Dead tree

versions are available on GUI Clients Logos
completed

Git comes with built-in GUI tools (git-gui, Various Git logos in PNG (bitmap) and EPS
gitk), but there are several third-party tools for (vector) formats are available for use in

S u Cce szu l ly users looking for a platform-specific online and print projects.

experience.
View Logos —

https://git-scm wnload/win s var (21T 5 -
~ G 10:27
H /O e _ TR oAl 201) %

& & =i @ @ B right ctrl

Select to download latest stable GIT release for Windows



https://git-scm.com/

GIT INSTALLATION

1. Go to https://git-

File Machine View Input Devices Help

SCM.CoO m/ 4 Git - Downloading Package x  +

&« c @ git-scm.com/download/win hd @

2. Down load executable B Apps OB VYouTube [] officeonline @ SavetoMendeley $3 Home-PubMed-.. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks
in suggested directory © git

3. Install by following o
step-by-step T Downloading Git

Downloads
GUI Clients

i n St ru Cti ons an d Logos Your download is starting...

A You are downloading the latest (2.24.0) 64-bit version of Git for Windows.
Community This is the most recent maintained build. It was released about 16 hours

accepts default i

M If your download hasn't started, click here to download manually.
settings : : s
. K . The entire Pro Gl]t book Other Git for Windows downloads
4. Verify installation Suat it v
online for free. Dead tree 32-bit Git for Windows Setup.

wversions are available on
CO m p lete d Amazon.com. 64-bit Git for Windows Setup.

Git for Windows Portable ("thumbdrive edition™)

S u Cce szu l ly 32-bit Git for Windows Portable.

64-bit Git for Windows Portable.

H £ Type here to search b 9P : Ammme R
B o na s =i §E E right ctrl

Wait for executable to download

gl


https://git-scm.com/

1. Go to https://git-
scm.com/

2. Download executable
in suggested directory

3. Install by following
step-by-step
instructions and
accepts default
settings

4. Verify installation
completed
successfully

GIT INSTALLATION

File Machine View Input Devices Help

virtual_windows [Running] - Oracle VM VirtualBox - 0O

G Save As
4 Bl > ThisPC » Desktop »
Organize + MNew folder
Name

3t Quick access
collaberator

« Creative Cloud Files demo
@ OneDrive working_dir
3 This PC
¥ Network

<

v

Search Desktop el g 0

== v @ firesstems. [N ownCloud @ Citrix Workspace » Other boaokmarks
Date modified Type

File folder A, Search entire site...
File foldey

File folder
It

s starting...

e latest (2.24.0) 64-bit version of Git for Windows.
maintained build. It was released about 16 hours

FICNEILERNGit-2.24.0-64-bit.exel

Save as type: | Application (*.exe)

# Hide Folders

sn't started, click here to download manually.

Eanc) ndows downloads

Ben Straub 1s available to read
online for free. Dead tree
wversions are available on
Amazon.com.

t-2.24.0-64-b

e ) A~ m T ENG o

Git for Windows Setup
32-bit Git for Windows Setup.

64-bit Git for Windows Setup.

Git for Windows Portable ("thumbdrive edition™)
32-bit Git for Windows Portable.

oenen =t for Windows Portable.

10:29

v vare
& & =i @ @ B right ctrl

Save executable in suggested folder


https://git-scm.com/

GIT INSTALLATION

1. Go to https://git

File Machine View Input Devices Help

SCM.CoO m/ 4 Git - Downloading Package x  +

&« c @ git-scm.com/download/win hd @

2. Down load executa ble B Apps OB VYouTube [] officeonline @ SavetoMendeley $3 Home-PubMed-.. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks
in suggested directory © git

3. Install by following R
step-by-step T Downloading Git

Downloads
GUI Clients

i n St ru Cti ons an d Logos Your download is starting...

A You are downloading the latest (2.24.0) 64-bit version of Git for Windows.
a Cce tS d efa u lt Community This is the most recent maintained build. It was released about 16 hours
p ago, on 2019-11-04.

M If your download hasn't started, click here to download manually.
settings

The entire Pro Git baok Other Git for Windows downloads
M M M written by Scott Chacon and . -
4. Ve rl fy I n Sta l l a tl o n Ben Straub is available to read Git for Windows Setup
online for free. Dead tree 32-bit Git for Windows Setup.

wversions are available on
CO m p lete d Amazon.com. 64-bit Git for Windows Setup.

Git for Windows Portable ("thumbdrive edition™)

Su CceSSfu l ly 23-hit Git for Windows Portahle. .

Git-2.24.0-64-bit.exe -~ Show all x

gl

; A 10:29
H £ Type here to search [ - R EE 05.-"1‘1.-"3019 B
& & =i @ @ B right ctrl

Click on executable to start installation process


https://git-scm.com/

GIT INSTALLATION

1. Go to https://git-

File Machine View Input Devices Help
4 Git - Downloading Package x -
scm.com/ <
&« c & git-scm.com/down b g 0 H

2. Download executable B Apps @ YouTube [ offceoniine w | [} Other bookmarks

in suggested directory @ git - O B

3. Install by following ik,

Documentation

Ste p_ by_ste p The app you're trying to install isn't a

Doerlinaxds Microsoft-verified app

GUI Clients

I n Stru Ctl O n S a n d Logos Installing apps from the Store helps to protect your

PC and keep it running smoothly. Windows.

Community hours
acce ptS defa u lt Install anwway{Tj

. hanually.
Settl n gS Change my app recommendation settings >

The entire Pro Git bog

M M M written by S hacs
4. Verify installation B S s e
free. Dead tr
versions ar?;:eif;?:cle loB

completed
successfully

64-bit Git for Windows Portable.

. . . & 10:30
H £ Type here to search - L I |~ =N e
& & =i @ @ B right ctrl

Select Install anyway


https://git-scm.com/

GIT INSTALLATION

. GO to https://git_ virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

scm.com/
. Download executable
in suggested directory

. Install by following e |
Do you want to allow this app to make

step-by-step changes to your device?
instructions and Git for Windows
accepts default e R
settings

. Verify installation N
completed
successfully

Select Yes

& & =i @ @ B right ctrl



https://git-scm.com/

1. Go to https://git-
scm.com/

2. Download executable
in suggested directory

3. Install by following
step-by-step
instructions and
accepts default
settings

4. Verify installation
completed
successfully

GIT INSTALLATION

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

4 Git - Downloading Package x +
&« c @ git-scm.com/download/win
1 Apps @ YouTube [ office online @ Saveto Mendeley & Home - PubMed-.. [ Tripartite Systems.. N ownCloud @ Citrix Workspace »
.
0 glt i+ Git2.240 setup — X |ntire site...

Information
Please read the following important information before continuing.
About
Documentation When you are ready to continue with Setup, dick Next.
Doaivads GNU General Public License
GUI Clients
Version 2, June 1991
Logos
Copyright (C) 1989, 1091 Free Soft Foundstion, Inc.
;?%;‘vpﬁ‘e élgca Puite 130, Boston. WA 02111-1367 USA of Git for Windows.
Community 3 i itted t d distribute verbati i
; Gf thic licehse Socument. but chenging Tt 1% not atloned: H about 16 hours

Preamble

wnload manually.
The licenses for most software are designed to take away your

freedom to share and change it. By contrast, the GNU General Public

lirense is intended tn auarantee vour freednm tn share and channe

o

64-bit Git for Windows Setup.

The entire Pro Git book
written by Scott Chacon and
Ben ilable to read
ead tree

able on

Amazon.com.

Git for Windows Portable ("thumbdrive edition™)
32-bit Git for Windows Portable.

64-bit Git for Windows Portable.

o
L°)
Cza

ﬂ SO Type here to search
Accept default settings by clicking on Next

w Q@

Cther bookmarks



https://git-scm.com/

GIT INSTALLATION

1. Go to https://git-

File Machine View Input Devices Help

SCM.CoO m/ 4 Git - Downloading Package x  +

&« c @ git-scm.com/download/win hd @

2. Down load executa ble B Apps OB VYouTube [] officeonline @ SavetoMendeley $3 Home-PubMed-.. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks
in suggested directory @ git (& snzzosan = e

Select Components

. Which components should be installed?
3. Install by following ik,
Documentation Select the components you want to install; dear the components you do not want to

Ste - b - Ste install, Click Next when you are ready to continue,
p y p Downloads

[ Additional icons

. . GUI Clients - L] 0n the Desktop
7] Windows Explorer integrati
instructions and Lo it
[ Git GUI Here of Git for Windows.

Git LFS {Large File Support)

a Cce p tS d e fa u lt S R a4 Assodate .git* configuration files with the default text editor - bmm DT

Assodiate .sh files to be run with Bash
Use a TrueType font in all console windows

S ett i n gs [ check daily for Git for Windows updates twnload manually.

The entire Pro Git book Current selection requires at least 254, 1 MB of disk space.
. 4 M written by Scott Chacon and
4. Verify installation ) =
nli ead tree <5 ==

versions ar able on
CO l I l p leted Amazon.com. 64-bit Git for Windows Setup.
Git for Windows Portable ("thumbdrive edition™)

S u Cce szu l ly 32-bit Git for Windows Portable.
64-bit Git for Windows Portable.
H £ Type here to search . A m 71 ENG 7
s Haece

Accept default settings by clicking on Next

o
L°)
Cza

Right ctrl
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GIT INSTALLATION

1. Go to https://git

File Machine View Input Devices Help

4 Git - Downloading Package x +
scm.com/

&« c @ git-scm.com/download/win hd @

2. Down load executa ble B Apps OB VYouTube [] officeonline @ SavetoMendeley $3 Home-PubMed-.. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks
in suggested directory @ git (& snzzosan = e
3. Install by following ik,

Which editor would you like Git to use?
Ste b Ste Do FOELNE Use ¥im (the ubiquitous text editor) as Git's default editor ~
p y p Downloads The Vim editor, while powerful, can be hard to use. Its user interface is

unintuitive and its key bindings are awkward.

. . GUI Clients
Note: Vim is the default editor of Git for Windows only for historical reasons, and

I n S ru C I 0 n S a n Logos itis highly recommended to switch to @ modern GUI editor instead.

- Note: This will leave the 'core.editor’ option unset, which will make Git fall back of Git for Windows.

Community to the 'EDITOR environment variable. The defsult editor is Vim - but you d about 16 hours

a Cce p tS d efa u lt may set it to some other editor of your choice,
settings
e - b
4. Ve rlfy I nsta llatl On Ben‘ u i'.-z;;)letoread e o
completed 2o Gt o Windowes Serup,

Git for Windows Portable ("thumbdrive edition™)

S u Cce szu l ly 32-bit Git for Windows Portable.
64-bit Git for Windows Portable.

H £ Type here to search o ] 030 |~ =G, " —

& & =i @ @ B right ctrl

Accept default settings by clicking on Next

wnload manually.

1


https://git-scm.com/

1. Go to https://git-
scm.com/

2. Download executable
in suggested directory

3. Install by following
step-by-step
instructions and
accepts default
settings

4. Verify installation
completed
successfully

GIT INSTALLATION

virtual_windows [Running] - Oracle VM VirtualBox - 0O X
File Machine View Input Devices Help
4 Git - Downloading Package x + - X
&« c @ git-scm.com/download/win hd @
B Apps @ YouTube [ officeonline @ Saveto Mendeley & Home - PubMed-.. [ Tripartite Systems.. [ ownCloud @ Citrix Workspace » Other baokmarks
.
0 glt i+ Git2.240 setup — X |ntire site...

Adjusting your PATH environment
How would you like to use Git from the command line?

About
Documentation () Use Git from Git Bash only
Downloads This is the most cautious choice as your PATH will not be modified at all. You wil
only be able to use the Git command line tools from Git Bash.
GUI Clients
Logos () Git from the command line and also from 3rd-party software
({Recommended) This option adds only some minimal Git wrappers to your . = ~
c PATH to avoid duttering your enviranment with optional Unix toals. of Git for Windows.
Community You will be able to use Git from Git Bash, the Command Prompt and the Windows d about 16 hours

PowerShell as well as any third-party software looking for Gitin PATH.
(®) Use Git and optional Unix tools from the Command Prompt
Both Git and the optional Unix tools will be added to your PATH.

Warning: This will override Windows tools like *find™ and “sort”™. Only
use this option if you understand the implications.

< Back Cancel

64-bit Git for Windows Setup.

wnload manually.

The entire Pro Git book
Wri Scott Chacon and
is available to read

Git for Windows Portable ("thumbdrive edition™)
32-bit Git for Windows Portable.

64-bit Git for Windows Portable.

o
L°)
Cza

~ @ T ENG o 5 =

H £ Type here to search .
& & =i @ @ B right ctrl

Accept default settings by clicking on Next



https://git-scm.com/

GIT INSTALLATION

/g
l. GO to https.//glt- File Machine View Input Devices Help .
scm.com/
&« C & git-scm.com/download/win w 0 :
2. Down load executa ble B Apps OB VYouTube [] officeonline @ SavetoMendeley $3 Home-PubMed-.. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks
in suggested directory @ git (& snzzosan = e
3. Install by following ik,

Which SSLTLS library would you like Git to use for HTTPS connections?
Documentation (®) Use the OpensSL library

Ste p - by-ste p Downloads Server certificates will be validated using the ca-bundle. crt file.

GUI Clients () Use the native Windows Secure Channel library

. .
I n St ru Ctl 0 n S a n d Logos Server certificates will be validated using Windows Certificate Stores.

This option also allows you to use your company's internal Root CA certificates . = ~
distributed e.q. via Active Directory Domain Services. of Git for Windows.

a Cce p tS d efa u lt Conpely d about 16 hours
Setti n gs hwnload manually.
ifyv i ; sy ot o
4. Verify installation B S s s s s [
CO m p lete d %“ﬂ‘azonmm 64-bit Git for Windows Setup.

Git for Windows Portable ("thumbdrive edition™)

S u Cce szu l ly 32-bit Git for Windows Portable.
64-bit Git for Windows Portable.

H £ Type here to search o ] 030 |~ =G, " —

& & =i @ @ B right ctrl

Accept default settings by clicking on Next

4 Git - Downloading Package X + - s

1


https://git-scm.com/

1. Go to https://git-
scm.com/

2. Download executable
in suggested directory

3. Install by following
step-by-step
instructions and
accepts default
settings

4. Verify installation
completed
successfully

GIT INSTALLATION

virtual_windows [Running] - Oracle VM VirtualBox - o
File Machine View Input Devices Help
4 Git - Downloading Package x + - X
&« C & git-scm.com/download/win hd @ :
B Apps @ YouTube [ officeonline @ Saveto Mendeley & Home - PubMed-.. [ Tripartite Systems.. [ ownCloud @ Citrix Workspace » Other baokmarks
L
® glt {] 4+ Git 2240 Setup - X Intire site...
Configuring the line ending conversions
How should Git treat line endings in text filles?
About
Documentation (®) Checkout Windows-style, commit Unix-style line endings
Downloads Git will conwert LF to CRLF when checking out text files. When committing
text files, CRLF will be converted to LF. For cross-platform projects,
GUI Clients this is the recommended setting on Windows ("core.autocrlf™ is set to “true”).
Logos
2 (C) Checkout as-is, commit Unix-style line endings
c Git will not perform any conversion when chedking out text files. When of Git for Windows.
Community committing text files, CRLF will be converted to LF. For cross-platform projects, d about 16 hours

this is the recommended setting on Unix ("core.autocrlf™ is set to “input™).

() Checkout as-is, commit as-is Bnload manua.l.‘l}'.
Git will not perform any conversions when checking out or committing
text files. Choosing this option is not recommended for cross-platform
projects ("core.autocrlf™ is set to "false™).

The entire Pro Git book

available to read
free. Dead tree
versions are available on
Amazon.com.

< Back k Cancel

64-bit Git for Windows Setup.

Git for Windows Portable ("thumbdrive edition™)
32-bit Git for Windows Portable.

64-bit Git for Windows Portable.

o,
000

= T ENG

H £ Type here to search . o
(& & =i 3 @ @ Right

Accept default settings by clicking on Next
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1. Go to https://git-
scm.com/

2. Download executable
in suggested directory

3. Install by following
step-by-step
instructions and
accepts default
settings

4. Verify installation
completed
successfully

GIT INSTALLATION

@ Saveto Mendeley & Home - PubMed -...

virtual_windows [Running] - Oracle VM VirtualBox

m Tripartite Systems..,

@ Citrix Workspace »

File Machine View Input Devices Help
4 Git - Downloading Package x +
&« c @ git-scm.com/download/win
HH D YouTube f] office_online
[
Q© git t
About
Documentation
Downloads
GUI Clients
Logos
Community
The entire Pro Git book
¥ Scott Chacon and
is available to read

Git 2.24.0 Setup —

Configuring the terminal emulator to use with Git Bash
Which terminal emulator do you want to use with your Git Bash?

(®) Use MinTTY (the default terminal of MSYS2)

Git Bash will use MinTTY as terminal emulator, which sports a resizable window,
non-rectangular selections and a Unicode font. Windows console programs (such
as interactive Python) must be launched via “winpty” to work in MinTTY,

() Use Windows' default console window

Git will use the default console window of Windows ("emd.exe™), which works well
with Win32 console programs such as interactive Python or node.js, but has a
very limited default scroll-back, needs to be configured to use & Unicode fontin
order to display non-ASCII characters correctly, and prior to Windows 10 its
window was not freely resizable and it only allowed rectangular text selections.

Cancel

<o

X Intire site...

of Git for Windows.
H about 16 hours

wnload manually.

wversions are availa
Amazon.com.

H £ Type here to search

64-bit Git for Windows Setup.

Git for Windows Portable ("thumbdrive edition™)

32-bit Git for Windows Portable.
64-bit Git for Windows Portable.

a%,

w @ :

Cther bookmarks

Accept default settings by clicking on Next
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1. Go to https://git-
scm.com/

2. Download executable
in suggested directory

3. Install by following
step-by-step
instructions and
accepts default
settings

4. Verify installation
completed
successfully

GIT INSTALLATION

File Machine View Input Devices Help

4 Git - Downloading Package x +

< &)

I Apps @ YouTube [ officeonline @ Saveto Mendeley & Home - PubMed -...

@ git

Documentation

Downloads
GUI Clients
Logos

Community

The entire Pro Git book
written by Scott Chacon and
Ben ilable to read

Amazon.com.

H £ Type here to search

& git-scm.com/download,/win

virtual_windows [Running] - Oracle VM VirtualBox

B Tripartite Systems... M ownCloud @ Citrix Workspace »

Git 2.24.0 Setup — s

Configuring extra options
Which features would you like to enable?

Enable file system caching
File system data will be read in bulk and cached in memary for certain
operations ("core. fscache™is set to ™true”). This provides a significant
performance boost.

Enable Git Credential Manager
The Git Credential Manager for Windows provides secure Git credential storage
for Windows, most notably multi-factor authentication support for Visual Studio
Team Services and GitHub, (requires .NET framework v4.5.1 or later).

[] enable symbolic links

Enable symbolic links (requires the SeCreateSymbolicLink permission).
Please note that existing repositories are unaffected by this setting.

< Back Cancel

ntire site...

of Git for Windows.
H about 16 hours

wnload manually.

64-bit Git for Windows Setup.

Git for Windows Portable ("thumbdrive edition™)
32-bit Git for Windows Portable.

64-bit Git for Windows Portable.
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GIT INSTALLATION

1. Go to https://git-

File Machine View Input Devices Help

4 Git - Downloading Package x +
scm.com/

&« c @ git-scm.com/download/win hd @

2. Down load executa ble B Apps OB VYouTube [] officeonline @ SavetoMendeley $3 Home-PubMed-.. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks
in suggested directory @ git (& snzzosan = e
3. Install by following ik,

Which bleeding-edge features would you like to enable?
t b t Do entation []enable experimental, built-in add -if-p
S e p - y-s e p Downloads (NEW!1) Use the experimental built-n interactive add ("git add 4" or “git add p7).

This makes it faster (espedially the startup!), but it is not yet considered robust.

GUI Clients

instructions and i -

accepts default Cromman oot 6 homee

Setti n gS el
4. Verify installation

completed T

Git for Windows Portable ("thumbdrive edition™)

S u Cce szu l ly 32-bit Git for Windows Portable.
64-bit Git for Windows Portable.
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Accept default settings by clicking on Install
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File Machine View Input Devices Help

4 Git - Downloading Package x +
scm.com/

&« C & git-scm.com/download/win hd @ :

2. Down load executa ble B Apps OB VYouTube [] officeonline @ SavetoMendeley $3 Home-PubMed-.. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks
in suggested directory @ git (> svense = e

Installing

3. I n Sta l l by fo l IOWi n g R Please wait while Setup installs Git on your computer.

Documentation Extracting files...

Ste p - by_ste p AT C:'Program Files\Git\usribin'msys-perls_26.dl

GUI Clients

instructions and Logs
- Lo % of Git for Windows.
ommunity H ab. 6 h
accepts default e
M mload manually.
settings - s
g The entire Pro Git book
M M M written by Seott Chacon and

4. Ve rl fy N Sta l l a tl O n GBerLfEr IOILIL;I%;{;? tED read
versions are available on

CO m p lete d Amazon.com. 64-bit Git for Windows Setup.

Git for Windows Portable ("thumbdrive edition™)

S u Cce szu l ly 32-bit Git for Windows Portable.

64-bit Git for Windows Portable.
H £ Type here to search
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gl

Monitor installation progress
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GIT INSTALLATION

1. Go to https://git-

File Machine View Input Devices Help

scm.com/ P ) X

&« c & git-scm.com/download/win T @ H
2. Down load executa b le B Apps OB VYouTube [] officeonline @ SavetoMendeley $3 Home-PubMed-.. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks
in suggested directory @ git (& snzzosan -

1 Completing the Git Setup Wizard
3, Install by follOW|ng b ompleting the Git Setup Wizar
DT Click Finish to exit Setup.

Ste p - by_Ste p Downloads Launch Git Bash

GUI Clients [ view Release Notes

instructions and e -

accepts default Cromman oot 6 homee

settings i e
4. Verify installation i e

online for free. Dead tree

Setup has finished instaling Git on your computer,

wversions are available on
CO m p lete d Amazon.com. 64-bit Git for Windows Setup.

Git for Windows Portable ("thumbdrive edition™)

S u Cce szu l ly 32-bit Git for Windows Portable.

64-bit Git for Windows Portable.
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- X = 4
H &2 Type here 1o search = 9P 050 . Rl T ENG o200 =
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Select Launch Git Bash, Unselect View Release Notes and click on
Finish
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GIT INSTALLATION

_Goto httpSI / /git- e — virtual_windows [Running] - Oracle VM VirtualBox
scm.com/

. Download executable
in suggested directory
. Install by following
step-by-step
instructions and
accepts default
settings

. Verify installation
completed
successfully

MINGW64:/c/Users/manuela_s - O X

$ git --version
git version 2.24.0.windows.1

10:43

1/2019 53

HIll © Type here to search i ) ~ 3 T ENG /20
[E] Right ctrl

okl BEE@

Verify installation completed successfully


https://git-scm.com/

NOW YOU INSTALL GIT ON YOUR COMPUTER (5-10 MIN)

1. Go to https://git-scm.com/
2. Download executable in suggested directory
3. Install by following step-by-step instructions and accepts default settings

Signal once installation progress has started


https://git-scm.com/

DEMO



DEMO

To demonstrate we are going to go through an example for writing a manuscript.

o We will track the history of our manuscript and accompanying files in git

o We will use git to see the history of our files and to undo a mistake

e We will use git to synchronize the files between multiple computers and to collaborate
with other authors



WRITING PAPERS WITH MARKDOWN

“Markdown is a lightweight markup language with plain text
formatting syntax”

(Wikipedia)

Markdown text (.md extension) can be converted to other formats (.docx, .pdf, .html) with
Pandoc

References can also be stored in plain text files (.bib)

Learn more about markdown here

Try itonline


https://pandoc.org/MANUAL.html
https://www.markdownguide.org/
https://dillinger.io/

WRITING PAPERS WITH MARKDOWN - EXAMPLE

Markdown manuscript

title: 'HCP: A Matlab package to create beautiful
heatmaps with richly annotated covariates'
authors:
- name: Manuela Salvucci
orcid: 0000-0001-9941-4307
affiliation: 1
- name: Jochen H. M. Prehn
orcid: 0000-0003-3479-7794
affiliation: 1
affiliations:
- name: Centre for Systems Medicine, Department of
Physiology and Medical Physics, Royal College of
Surgeons in Ireland, Dublin, Ireland
index: 1
date: 20 January 2019
bibliography: paper.bib

# Summary

A heatmap is a graphical technique that maps 2-
dimensional matrices of numerical values to colors
to provide an immediate

and intuitive wvisualization of the underlying patterns
[@Eisenl998]. Heatmaps are often used in conjunction

DOI: 10.21105/joss.01291
Software

= Review &7
s Repository &
= Archive &

Submitted: 26 January 2019
Published: 12 June 2019

License

Authors of papers retain
copyright and release the work
under a Creative Commons
Attribution 4.0 International
License (CC-BY).

Markdown pdf

SS

The Journal of Open Source Software

HCP: A Matlab package to create beautiful heatmaps
with richly annotated covariates

Manuela Salvucci' and Jochen H. M. Prehn!

1 Centre for Systems Medicine, Department of Physiology and Medical Physics, Royal College of
Surgeons in Ireland, Dublin, Ireland

Summary

A heatmap is a graphical technique that maps 2-dimensional matrices of numerical values to
colors to provide an immediate and intuitive visualization of the underlying patterns (Eisen,
Spellman, Brown, & Botstein, 1998). Heatmaps are often used in conjunction with cluster
analysis to re-order observations and /or features by similarity and thus, rendering common and
distinct patterns more apparent. When generating these visualizations, it is often of interest
to interpret the underlying patterns in the context of other data sources. In the field of bioin-
formatics, heatmaps are frequently used to visualize high-throughput and high-dimensional
datasets, such as those derived from profiling biological samples with -omic technologies
(whole genome sequencing, transcriptomics and proteomics). Often, biological samples (for
example, patient tumour samples) are characterized at multiple -omic level and it is of interest
to contrast and compare patterns captured at the different molecular layers along with their



GETTING STARTED

Two main approaches to get a git repository:

e start a repository from scratch -> git init
e start by cloning an existing repository -> git clone



PRACTICAL EXAMPLE



1. Make a project folder
2. Start a GIT bash in the
project folder
3. Configure GIT
4. Initialize repository
5. Standard workflow
1. Make edits
2. (git add)
3. git commit
4. Repeat
6. git status
7. git diff
8. git log
9. git revert

File Machine View Input Devices Help

View
Sort by
Refresh

Paste

Paste shortcut

Open in Visual Studio

Git GUI Here

Git Bash Here

Mext desktop background

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

Mew >

<& nView Desktop Manager

[0 Display settings
&2 Personalize

£ Type here to search

Folder
#| Shortcut

@ Microsoft Access Database

|&| Bitrmap image
[ Microsoft Word Documnen t
Microsoft Access Database
@ Microso ft PowerPoint Presen tation
[ Microsoft Publisher Document
@ Rich Text Format

|=| Text Documen t
@ Microsoft Excel Worksheet

7 Compressed (zipped) Folder

Make a project folder

D0:44
05/11/2019 B

B0 nasl =@ & E right ctrl




PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

1. Make a project folder
2. Start a GIT bash in the
project folder
3. Configure GIT
4. Initialize repository
5. Standard workflow
1. Make edits W
2. (git add) -
3. git commit
4. Repeat
6. git status
7. git diff
8. git log
9. git revert

File Machine View Input Devices He

& & =i @ @ B right ctrl

Name it demo
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PRACTICAL EXAMPLE

. M a ke a p roj ect fo ld e r. virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

. Start a GIT bash in the
project folder

. Configure GIT __
Initialize repository e

Open in Visual Studio
Git GUI Here

. Standard workflow

7-Zip

1. Make edits N oo

E] Scan with Windows Defender...

2 .t d d s Give access to
. gl a Restore previous versions

Include in library

3. glt Commit Pin to Start

4. Repeat o
git status

git diff —
git Iog b £ Type here to search
git revert

& & =i @ @ B right ctrl

Open GIT bash
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PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

. Make a project folder - ————

.Start a GIT bash in the g ——

project folder

. Configure GIT

. Initialize repository

. Standard workflow
1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log : e here to searc i MY QEH=- AT ARNON Y

glt revert @ od ol BE 3@ & right ctrl

GIT bash
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PRACTICAL EXAMPLE

M a ke a p roj eCt fo ld e r virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

Start a GIT bash in the —
project folder
Configure GIT
Initialize repository

$ git config --global user.name "Manuela Salvucci"

$ git config --global user.email "manuelasalvucci@rcsi.ie"

1. Make edits
2. (git add)
3. git commit
4. Repeat
git status
git diff
git log B e e oo . o - A,
git revert BoEds B@0EEa rghtcer

Configure GIT
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PRACTICAL EXAMPLE

. Make a project folder  — i

.Start a GIT bash in the g ——

project folder $ git init . | |

. Conﬂgure GIT Initialized empty Git repository 1in C

Initialize repository

. Standard workflow
1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log =« |P—

git revert

Initialize repository



1. Make a project folder

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

2. Start a GIT bash in the D o
project folder ;Q B : e
3. Configure GIT Ym—
4. Initialize repository e
5. Standard workflow e
1. Make edits
2. (git add)
3. git commit
4. Repeat
6. git status
7. git diff
8. git log = R % T | TG

9. git revert

DJEE{? =@ @ @ &) right ctrl
The folder still looks empty after git init. There is a hidden .git
directory that you can normally not see



PRACTICAL EXAMPLE

1. Make a project folder | — — e BEK
2. Start a GIT bash in the A
project folder . e

3. Configure GIT
4. Initialize repository — | 1=
5. Standard workflow Frew L .

1. Make edits

2. (git add)

3. git commit

4. Repeat
6. git status
7. git diff
8. git log ﬁsp Type here o search T PY Y- T '
9. git revert B 5 B8 0 G Rh i

If you explicitly open the .git subdirectory, you can see a lot of
files internal to GIT. You do not need to directly interact with
these files (and do not delete them)
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Make a project folder

Start a GIT bash in the .

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox - 0O X
File Machine View Input Devices Help
| demo — ¥
me Share View
1 > demo v O hde.. P
Mame - Date modified Type Size

7 Quick access

e Creative Cloud Files

View
Sort by
Group by
Refresh

>
>
>

Customize this folder...

Paste
Paste shortcut

Undo Rename

Open in Visual Studio

Git GUI Here
Git Bash Here

Ctrl+Z

>

New

>

Folder
#| Shortcut

@ Microsoft Access Database
|&| Bitrnap image

[ Microsoft Word Documen t
Microsoft Access Database
@ Microso ft PowerPoint Presen tation

@ Microsoft Publisher Document

@ Rich Text Format

|=| Text Docurnen t

@ Microsoft Excel Worksheet
Compressed (zipped) Folder

— B 23:03
- - ! N A @ 7T ENG 05:..-"11:'2019 [
& & =i @ @ &) right ctrl

Create a new text document for a manuscript we are writing
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git revert

PRACTICAL EXAMPLE

Make a project folder | R e e o 8
Start a GIT bash in the : “
project folder “ L T e
Configure GIT ——— R Tat Documan
Initialize repository I
. Standard workflow e
1. Make edits
2. (git add)
3. git commit
4. Repeat
git status
git diff
gitlog o I ——

& & =i @ @ B right ctrl

Rename the file to manuscript.md to indicate that the file is
formatted with markdown



PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

l. Make a projeCt fOlder File Machine View Input Devices Help
2. Start a GIT bash inthe ooV

project folder ——
3. Configure GIT
4. Initialize repository # Conclustond

5. Standard workflow
1. Make edits
2. (git add)
3. git commit
4. Repeat
6. git status
7. git diff
8. glt IOg ﬂ £ Type here to search j L Y O B
9. git revert 52806 Rh i

First manuscript draft
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Make a project folder
. Start a GIT bash in the

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/demo — ¥

$ git status
On branch master

Initial commit

Untracked files:
(use "git add <file>..." to include in what will be committed)

nothing added to commit but untracked files present (use "git add" to track)

. 2319
H Ml © Type here to search i ) AT ENG e B

g DJEE& =il 2
We can use git status command to see what the repository status
is

Right ctrl
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PRACTICAL EXAMPLE

. M a ke a p roj eCt fo ld e r virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

) Sta rt a GIT baSh in the MINGWE:/c/Users/manuela_s/Desktop/demo — X )
pI’Oj eCt fOlder $ git add manuscript.md R I

. Configure GIT

$ git status

|n|t|al|ze I’epOSItOI’y On branch master
. Standard workflow Tnitial commit
l. Make ed|tS Changes to be committed:

(use "git rm --cached <file>..." to unstage)

2. (git add)
3. git commit
4. Repeat
git status
git diff
git log = [ B o 20 O
git revert

@ DJEES =& @ ghtctrl
To prepare a new file to be added to the repository, we use git
add. If we re-run git status we now see that the file is staged
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Make a project folder
Start a GIT bash in the

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/demo — ¥

$ git commit -m "Added initial manus

[master (root-commit) 29db509] Added initial manus:rlpt draft
1 file changed, 9 insertions (+)

create mode 100644 manuscript.md

HJll © Type here to search

To store changes in the repository, we use git commit. We specify
a commit message after -m to record what we did



ANATOMY OF A COMMIT

e Includes:
= what changed compared to the previous commit (snapshot)
o which files are affected by changes and how
= rationale for the change (commit message)
= timestamp
= “name”: unique identifier represented by SHA-1 hashes
o for example: 4fc82ba7bb3f3a3de8ac57fl16b6a926a7e60a2le
o first 6 digits are typically sufficient to describe a commit -> shorthand
version 4fc82ba
= “parent” commit (reference to previous snapshot)
o first commitis special (has no parent)
o last commitis special (it is called HEAD)
o The full series of commits makes up the whole project


https://en.wikipedia.org/wiki/SHA-1

GUIDELINES ON COMMITS... SIZE MATTER

e Commit small units of changes and commit often
e Agood unit of change is a small, self-contained, working change
= GOOD: data.csv, process_data_figurel.py, make_figurel.py
= BAD: 1 commit with a day worth of work (on multiple fronts)
¢ Rule of thumb: commit together what you would need to undo if you later want to
disregard this change



GUIDELINES ON COMMITS... MESSAGE

e Write good commit messages:
= GOOD: Update ReadMe to include ‘how-to-
install’ section. Fixes issue ##1
= BAD: Major fixup
= which of the 2 messages above would you
rather read the evening before a deadline?
o A perfect commit message summarises the what
and why of the change, not the how (can be seen
from the diffs)
e Other advice include:
= keep the message subject coincise (<50
words) -> log looks cleaner
= add additional details (if needed) after a
blank line and wrap at 72 characters ->
readability
= use imperative verb (Add vs. Added) -> if
change get reverted, message reads better
(Revert Add ...)
= use commit.template
e Examples of how (not to) write commit messages
e More tips on writing good commit messages

COMMENT DATE.
CREATED MAN LOOP & TIMING CONTROL
ENABLED CONFIG FILE PARSING
MISC BUGFIXES
CODE ADDITIONS/EDITS
MORE CODE
HERE HANE CODE
ARAAAAAA

ADKFISLKDFISOKLFT
MY HANDS ARE TYPING LIORDS
HARARAAAAANDS

AS A PROJECT DRAGS ON, MY GIT COMMIT
MESSAGES GET LESS AND LESS INFORMATIVE.

From https://xkcd.com/1296/



http://whatthecommit.com/
https://github.com/erlang/otp/wiki/writing-good-commit-messages
https://xkcd.com/1296/
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Make a project folder
. Start a GIT bash in the

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/demo — ¥

$ git commit -m "Added initial manus .
[master (root-commit) 29db509] Added initial manuscript draft
1 file changed, 9 insertions(+)

create mode 100644 manuscript.md

~/Desktop/demo (master)

$ git status
On branch master
nothing to commit, working tree clean

~/Desktop/demo (master)

! N 232
£ Type here to search 1 ) N e 2019 L
BokgdorEREZ2eR

We use GIT status to check that there are no outstanding changes

Right ctrl
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4
5

6
7
8
9

. Make a project folder
. Start a GIT bash in the
project folder
. Configure GIT
. Initialize repository
. Standard workflow
1. Make edits
2. (git add)
3. git commit
4. Repeat

. git status
. git diff
. gitlog
. gitrevert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox - o
File Machine View Input Devices Help
| manuscript.md - Notepad - ¥
File Edit Format View Help
# Abstract

This is going to be a great paper about a great topic.
# Introduction

# Materials and Methods
## Samples.

## RNASeq.

## Immunohistochemistry.
## Bioinformatics.

## Statistical analysis.
|# Results

# Conclusions

# References

H £ Type here to search 1~ 08 e 02112;31‘1 -
@ & B 2 @ & right ctrl

Let us do some more work on the manuscript. We need to add
more details for materials and methods and add a section for
references
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Make a project folder
. Start a GIT bash in the

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat
git status
git diff
git log
git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/demo — ¥

$ git status
On branch master
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

no changes added to commit (use "git add" and/or "git commit -a")

~/Desktop/demo (master)
$ git commit -m "Added detailed materials and methods and references."™ manuscript
.md
[master 3b0ab26] Added detailed materials and methods and references.
1 file changed, 13 insertions(+), 1 deletion(-)

v = Jim L
gok@ds BEGEE

Once we have finished with our change, we use git commit to add
the new version of the file to the GIT repository

£ Type here to search I b A 3 Bl EN

Right ctrl



PRACTICAL EXAMPLE

1. Make a project folder | — — virtualwindows [Ruming]- Orace VM Virtualgox - o @8
2. Start a GIT bashinthe ..
pro J ect folder ;hltdgtgt be a great paper about a great topic.
3. Configure GIT ¢ et s v
4. Initialize repository ## hurations |
5. Standard workflow T
1. Make edits ## Statistical analysis.
2. (git add)
3. git commit # fererences
4. Repeat
6. git status
7. git diff
8. git log " R
9. git revert

I R OM[ | R nhn,;_:m L
& &1 Eil @ @ & right ctrl

We changed our mind, and we will use mutation data instead of
RNASeq. Let us update the materials and methods




>
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Make a project folder
Start a GIT bash in the

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/demo

HJll © Type here to search

~ mo (master)

$ git commit -m "Changed materials to mutations instead of RNASeq." manuscrip

t.md

[master 9700239] Changed materials to use mutations instead of RNASeq.
1 file changed,

1 insertion (+)

Commit the change as before

. o031
AT ENG o B

@ o ol =i @@ @ right ctrl




2

3
4
5

6
-
8
9

. Make a project folder
. Start a GIT bash in the
project folder
. Configure GIT
. Initialize repository
. Standard workflow
1. Make edits
2. (git add)
3. git commit
4. Repeat

. git status
. git diff
. gitlog
. gitrevert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox - o
File Machine View Input Devices Help
| manuscript.md - Notepad - ¥
File Edit Format View Help
# Abstract

This is going to be a great paper about a great topic.
# Introduction

# Materials and Methods
## Samples.

## Mutations.

## Immunohistochemistry.

## Bioinformatics.

## Statistical analysis.

# Results

# Conclusions

# References

# Figures and tables

- ![Figurel](figures/figurel.png)
- ![Figure2](figures/figure2.png)

- ![Tablel]({figures/tablel.jgp)

" Ma: 2 A 23:54
»m 94" . IRERERL I
@O ol =i § @ E right ctrl

H £ Type here to search

Add figures and tables to our manuscript
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Make a project folder
Start a GIT bash in the
project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/demo — *®
~/Desktop/demo (master)
$ git diff
iff jit a/ i y/manuscript.md

This is going to be a great paper about a great topic.

# Conclusions

\ No newline at end of file

~/Desktop/demo (master)

HIll © Type here to search

We can use the git diff command to see how our current files are
different from the last one checked into the repository
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Make a project folder
. Start a GIT bash in the

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/demo — ¥

$ git status
On branch master
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

Untracked files:

(use "git add <file>..." include in what will be commiltted)

no changes added to commit (use "git add" and/or "git commit -a")

~/Desktop/demo (master)

£ Type here to search

If we create a figures directory with some image files and run git
diff we see that this directory is untracked by GIT
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Make a project folder

. Start a GIT bash in the

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/demo — ¥

$ git add figures/

$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout —-- <file>..." to discard changes in working directory)

~/Desktop/demo (master)
£ Type here to search

We add the whole directory with git add and rerun git status.
Now it lists the files as new instead
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PRACTICAL EXAMPLE

. M a ke a p roj eCt fo ld e r virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

. Sta rt a G IT ba S h i n th e MINGWE4:/c/Users/manuela_s/Desktop/demo

pI’OJeCt fOlder $ git commit -m "Added figures and table
. [master be77973] Added figures and tables.
. Conﬂgure GIT 4 files changed, 7 insertions(+), 1 deletion(-)
R . create mode 100644 figures/figurel.png
Initialize repOSItory create mode 100644 figures/figure2.png

create mode 100644 figures/tablel.jpg

. Standard workflow
1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log = [ . B b cpa 27, O

git revert BORSS DE0EE rh

To commit the files, we use git commit -a instead of listing them.
-a means all, and will commit all files that we have added or
modified
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Make a project folder
Start a GIT bash in the

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/demo — ¥

log —-oneline
3 ded figures and tables.
anged materials to use mutations instead of RNASeq.
Added detailed materials and methods and references.
Added initial manuscript draft

; o8
H Ml © Type here to search i ) . R B
BoES S0 =@ @S E right ctrl

The git log command can show a history from the repository.
Last change on top. -online gives a more compact representation
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Make a project folder
Start a GIT bash in the

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

$ git diff 3b0ab26 25c97aa

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MIMNGW! s/ma emo ¥

‘hanged materials to use mutations instead of RNASeq.
dded detailed materials and methods and references.

nd b/manuscript.md
100644

ANUsSCcr

d
e -6, i his is going to be a great paper about a great topic.
# Materials and Methods

## Samples.

## Immunohistochemistry.
~/Desktop/demo (master)

X I Y
o NG a0 B

5] @é& =i @ @ & right ctrl
Git diff can also be used to show the difference between two
revisions in the history. We need to specify the two commit
identifiers

£ Type here to search
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Make a project folder
Start a GIT bash in the

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/demo — ¥

log —-oneline
3 ded figures and tables.
anged materials to use mutations instead of RNASeq.
Added detailed materials and methods and references.
Added initial manuscript draft

$ git revert 25c9%7aa

H i 3 - 0105
HIll © Type here to search A L ENG 01 =]

@ DJEES =@ @ @ &) right ctrl
Actually, we changed our mind again, and want to use RNASeq.
Let us revert the previous change
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Make a project folder
. Start a GIT bash in the

project folder
Configure GIT
Initialize repository

. Standard workflow

1. Make edits
2. (git add)
3. git commit
4. Repeat

git status

git diff

git log

git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/demo — ¥

Revert "Changed materials to use mutations instead of RNASeq."

This reverts commit 25c97aa0l6842b5ed4fcOb2clfe00160614d7aeb’.

# Please enter the commit message for your c es. Lines starting
i "#' will be ignored, and an empty mes aborts the commit.
On branch

modified: manuscrip

~/Desktop/demo/.git/COMMIT EDITMSG [unix] (01:07 05/11/2019) 1,1 A11
<uela s/Desktop/demo/.git/COMMIT EDITMSG" [converted] [unix] 10L, 338C

01:07
05/11/2019 E'

@ DJEES =@ @ @ &) right ctrl
GIT will ask us for a commit message for the revert. The default
message is fine

& Type here 1o search i , A = T ENG
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PRACTICAL EXAMPLE

. M a ke a p roj eCt fo ld e r virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

. Sta rt a G IT ba S h i n th e MINGWE4:/c/Users/manuela_s/Desktop/demo

project folder $ git log --oneline
. dded figures and tables.
. Conﬁgu re GIT ‘hanged materials to use mutations instead of RNASeq.
.. . . dded detailed materials and methods and references.
|n|t|allze repOSItory dded initial manuscript draft

. Standard workflow

$ git revert 25c9%7aa

l. Make ed|tS [master 4cB8d2ea] Revert "Changed materials to use mutations instead of RNASeq."
1 file changed, 1 insertion(+), 1 deletion(-)

2. (git add)
3. git commit
4. Repeat
git status
git diff
git log = [EET— _ L. o e
git revert Rowds @i D6 a rohtcrrl

~/Desktop/demo (master)

GIT confirms the change, like a normal commit



PRACTICAL EXAMPLE

l. M a ke a p roj eCt fo ld e r virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

2. Start a GIT bash in the g E——— —

it log --oneline

pl’OjeCt fOlder ded figures and tables.
. 2 Changed materials to use mutations instead of RNASeq.
3. Conﬁgu re GIT ¢ Added detailed materials and methods and references.

3 Added initial manuscript draft

4. Initialize repository

5. Standard workflow § git revert 25c97aa
. [master 4c8dZ2ea] Revert "Changed materials to use mutations instead of RNASeq."
l. Make ed|ts 1 file changed, 1 insertion(+), 1 deletion(-)

2. (git add)

it log --oneline

1 1 Revert "Changed materials to use mutations instead of RNASeq."
. Ol mmi . J
3 g t co t 3 Added figures and tables.
4 Re eat 2 Changed materials to use mutations instead of RNASedq.
¢ p 6 Added detailed materials and methods and references.

Added initial manuscript draft

6. git status
7. git diff

8. git log JET— 1% Ammee g
9. git revert

@ o ol =i @@ @ right ctrl

The history captures the revert
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Make a project folder
Start a GIT bash in the

project folder
Configure GIT

Initialize repository
. Standard workflow
1. Make edits
2. (git add)

3. git commit

4. Repeat
git status
git diff
git log
git revert

PRACTICAL EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox - o
File Machine View Input Devices Help
| manuscript.md - Notepad - ¥
File Edit Format View Help
# Abstract

This is going to be a great paper about a great topic.
# Introduction

# Materials and Methods
## Samples.

## RNASeq.|

## Immunohistochemistry.

## Bioinformatics.

## Statistical analysis.

# Results

# Conclusions

# References

# Figures and tables

- ![Figurel](figures/figurel.png)

- ![Figure2](figures/figure2.png)
- ![Tablel](figures/tablel.jgp)

" Y N e 01:16
H SO Type here to search L ! il iy~ m 7 ENG 05/11/2019 =]
& & =i @ @ B right ctrl

Note that we did not just go back to a previous revision. We
selectively undid the RNASeq->mutation change, but we still
have the figures and tables, which was added afterwards. GIT has
automatically merged our changes together



OTHER USEFUL GIT COMMANDS

e git rm FILENAME: delete tracked file
e git mv FILENAME1 FILENAME2: rename file from FILENAME1 to FILENAME2
o gitlog -follow: inspec t log (even with renaming)



| AM WORKING ON IT...

e git add -p FILENAME: add portions of changes you made to a file
m preserve other changes, but they will not be captured in this commit
= useful when you set out to make some changes, but you could not help fixing
(other) unrelated stuff
e git squash: pool related commits in a meta-commit
o git stash: stash away work in progress which is in a state that is too preliminary to be
committed and get back to it later
= git stash list
= git stash pop
= git stash drop



OPS, | DID NOT MEAN TO DO THAT.... LET’S PRETEND IT
NEVER HAPPENED

e git commit -amend: by far the most used command
= useful when you forgot to add a file before committing or you would like to
change commit message
o git revert SHA: revert changes applied by SHA by creating a new commit
e git checkout FILENAME: undo (uncommited) changes to FILENAME
e git checkout SHA: checkout a snapshot where all was good
e gitreset: undo changes, degree of annihilation depends on flags (-soft vs. -hard), be
careful



OPS, SOMETHING WENT TERRIBLY TERRIBLY WRONG, AT
SOME POINT IN THE PAST

o git show :inspect (suspicious) commit
e git blame: when and who changed/broke this?
o git bisect: run binary search to identify when problem was introduced
m extremelly useful command, a life-saver
m requires knowing what right vs. wrong means (unit tests, ground truth, ...)



GIT SUBMODULES... RUSSIAN DOLLS REPOSITORIES

“It often happens that while working on one project, you need to use
another project from within it. Perhaps it’s a library that a third party
developed or that you’re developing separately and using in multiple
parent projects. Acommon issue arises in these scenarios: you want
to be able to treat the two projects as separate yet still be able to use

one from within the other.”

https://git-scm.com/book/en/v2/Git-Tools-Submodules


https://git-scm.com/book/en/v2/Git-Tools-Submodules

Mmoo ER:

data

deps

outputs

paper_draft

+hioenergetics_patients [33aZbf510c47]
+cohort_utilities [6005a6bedc06]
+in_house_cohorts [37c42332b6fa]
+matlab_utilities [22029dfef%al]
+toga_pancancer [e5e8ce28db82]
py_utils [aa7d5h3efa1d]

transcriptomics [bf129dd11966]




EXERCISE 1
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14.
15.
16.
17.

EXERCISE 1 (20 MIN)

Create a folder named “christmas_repo”

Open GIT bash, verify the installation and configure GIT

Initialize a GIT repository in the folder

Create a text file (“wish_list.md”) with 3 gifts you wish to receive for Christmas
Add and commit the wish list file to GIT

Edit the wish list file, and add 2 more presents

Use GIT to check the difference between the current and previous version
Commit the updated file

Create a file (“recipients.md”) with a list of people you plan to buy gifts for

. Check the status of the GIT repository

. Add and commit the new file to GIT

. Create a file (“past_gifts.md”) with a list of what gifts you gave last year

. Maybe you remembered a few more people you would like to give gifts to. Add them to

“recipients.md”

Add the new file and commit “past_gifts.md” and “recipients.md” to GIT
Look at the GIT history

Revert the change that added more presents to the wish listin step 5
Play around with doing more changes and commits



GIT SUPPORT TOOLS



GIT SUPPORT TOOLS

e Graphical userinterface (GUls)

e Integration with software Integrated Development Environments (IDEs) for R, MATLAB,
Python, ...

e Cloud services (BitBucket, GitHub, GitLab)



GIT GRAPHICAL USER INTERFACE (GUI)

virtual_windows [Running] - Oracle VM VirtualBox - O X
File Machine WView Input Devices Help
€ Git - GUI Clients x  + - ®
& c @ git-scm.com/downloads/guis/ g @ H
HH B ‘YouTube I'] office_online @ Save to Mendeley & Home - PubMed -... m Tripartite Systems... u ownCloud @ Citrix Workspace » Other bookmarks
@ git
About
Do ancH o GUI Clients
Downloads
GUI Clients Git comes with built-in GUI tools for committing (git-gui) and browsing (gitk), but there are several third-
Logos party tools for users looking for platform-specific experience.
A follow the instructions.
Community
All Windows Mac Linux Android i03
The entire Pro Git book N !
written by Scott Chacon and | |
Ben Straub is available to read .
online for free. Dead tree sician
versions are available on s -
Amazon.com. ﬂ e -
=
¥ oukt-astomatc-ucdse anainsa
SourceTree GitHub Desktop
Platforms: Mac, Windows Platforms: Mac, Windows -

. w0 T ENG =
o = 29 ) 1= i @ B (&) Right ctrl

H £ Type here to search

From https://git-scm.com/downloads/guis


https://git-scm.com/downloads/guis

GIT GRAPHICAL USER INTERFACE (GUI)

virtual_windows [Running] - Oracle VM VirtualBox

File Machine WView Input Devices Help

MINGWEL:/c/Users/manuela_s/Desktop/demeo - X

. 11:54
£ Type here to search i A~ | T ENG

v oo B
B oS o Bl {3 @ @ right ctrl



GIT GRAPHICAL USER INTERFACE (GUI)

virtual_windows [Running] - Oracle VM VirtualBox

File Machine WView Input Devices Help
355 demo: All files - gitk

- X
File Edit View Help
master
Merge branch ‘'master of hitps:/bitbucket.org/manuela_s/demo Collaborator =collaborator@resiie= 2019-11-05 03:24:38
Added description of the bicinformatic analysis. Collaborator =collaborator@rcsiie= 2019-11-05 03:22:57
Merge branch figures’ Manuela Salvucci =manuelasalvucci@rcsiie= 2019-11-05 03.49:22

—{figures —remotesioriginfigures | Added captions for figures and tables Manuela Salvucci <manuelasavucci@resiie=

2019-11-05 03:47:36
Added patient samples information.

Manuela Salvucci <manuelasalucti@resiies 2019-11-05 02:59:39

Revert "Changed materials to use mutations instead of RNASeq.” Manuela Salvucci =manuelasalvucci@resiie= 2019-11-05 01:07:02

# Addedfigures and tables. Manuela Salvucci =manuelasalvucci@resiie= 2019-11-03 23:56:54
# Changed materials to use mutations instead of RNASeq Manuela Salvucci =manuelasalvucci@resiie= 2019-11-03 23:40:28
# Added detailed materials and methods and references. Manuela Salvucci =manuelasalvucci@resiie= 2019-11-03 23:31:51
# Added initial manuscript draft Manuela Salvucci =<manuelasalvucci@rcsiie= 2019-11-03 23:20:34

SHAT ID: |cosoe".rzgagalfduﬁdgBbzagsodfcadwszgsffb|e = Row| 14| 11 |
Find \l, ']\ Commit|ccﬂtaln1ng: vl Exact ~ |R1l fields w
Search ‘ ‘ @ Patch O Tree

(® Diff () Oldversion () Mew version Lines of context: |2 2| [ 1gnore space change |Line difs ~ _

£ >
~
' [— XY I T

v 9
B kd s B @  right ctrl




GIT INTEGRATION WITH SOFTWARE INTEGRATED
DEVELOPMENT ENVIRONMENTS (IDE)

RStudio (R IDE MATLAB (MATLAB IDE PyCharm (Python IDE

virtual_windows [Running] - Oracle VM VirtualBox

o o® virtual_windows [Running] - Oracle VM VirtualBox - o ® virtual_windows [Running] - Oracle VM VirtualBox - a
File Machine View Input Devices Help File Machine View Input Devices Help File Machine View Input Devices Help
@ Rstudio - 8 x 4 B gt workshop [C\Users\manuela_A\BitBucket\git_workshop] - PyCharm 5 X
Fle Edt Code View Plots Sesion Buld Debug Profle Tools Help Houe o+ Prteences - o ox r Fie Edt View Novigste Code Refoctor Run Toots |8 Window Help
ople-  projct tone - it wor Loty > 3
Options. i = "LH ] 4 MATLAB “ MATLAB General Source Control Preferences git workshop. L
Comsle e - et for i et ity Connecions ors s ) e - o+ #r VCS OpstionsPopup.. Al
7 Enale o conrel e for RS prcts = e e Open Cot e ource conto . ¥ Conmi
Gener G imgort st + | ¢ e ety s v = > Mgt morkohop s manuc 8150 Commit cuek
+ oo © Enabe athorks soutc contrlnegation ) Seronon N ey e
> G aectabie Honmert - = Progranming ook h
Code Command Hito Enable Microsot Source Code Contro Interface (MSSCC) > [ Scratches and Consoles grte Pr
CProgm PG gt s . Commnditry -2 i
T Appesance | SN executabic ommand Window Source control system: [lane ® =
. Comparson Ge . N
e — oot Fldr
Pane Layout - r el e c o L & Create Patch.
< EdtorDebugger e =
g | SSHRSAKey Dl = .
Packages E— " ‘Apply Patch from Clipboard. E e
© rdom T Lnguase & Sheve Chanes ese v
P R CodeFolding Checkgut from Version Control 3/
@ Swerve T = opor s mpot ko VeionCorrol E
2 Uing erion Controlwith Rtui 4 FgureCopy Tempse .
Souse S Reposony ) .
7 Spaing Copy Options - e N
< orts -
o Custorm . 2
b 4 Genenal Drop files he
3 pubiaing Waties e
Contimate L
B i Source Conl. =
Java Heap Memory R
auot Sta Changes
e Unoeh Cranges
4 Keyboard [ Reset HEAD.
Shocs
Tookars
Varabes o
Ok || Cocd || hopl 4 ok I ne Hovly e
| Ry Lo

Qg B@ROGErght ctrl

5] 5 Querying skeleton genel
:

Bokgo B RAGBIRght ctrl



CLOUD SERVICES THAT SUPPORT GIT... “SOCIAL” CODING

e Servers that can host a copy of your repository

e Useful as a backup

e Can make synchronization and collaboration easier
e Free plans available

e Most popular alternatives:

GitHuo  J Bitbucket W Gt

e Other alternatives include Crucible, AWS CodeCommit, CodeCommit, ....


https://github.com/
https://bitbucket.org/
https://about.gitlab.com/

CLOUD SERVICES THAT SUPPORT GIT... “SOCIAL” CODING

Comparison of key features in free plans from GitHub, BitBucket and GitLab

GitHub | BitBucket | GitLab
Max # users 3 5| unlimited
# private repositories unlimited| unlimited| unlimited
Size (per repository) 1-2 GB 1 GB 10 GB
Large file storage support yes yes yes
Continuous integration suppor yes yes yes

e Similar products, select the one that suits best your needs



BITBUCKET



BITBUCKET EXAMPLE

l. C reate a CCO u nt a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

o Bitbucket | The Gitsolution forp: X +
lOg In &« (&} & bitbucket.org
2. P u S h d e m O re p Osito ry *  YouTube office_online @ Save to Mendeley Home - PubMed -... b Tripartite Systems... 4 ownCloud @& Citrix Workspace
to BitBUCket | * | E:?E;UCket Why Bitbucket v Self-Hosted  Pricing Login
3. Show history and diffs

4. Collaboration

Built for professional teams

. Bitbucket is more than just Git code management. Bitbucket gives teams one place
scenario to plan projects, collaborate on code, test, and deploy.

1 Cloning
re pOSitO ry Or host it yourself with Bitbucket Data Center —+
(before last

.t)
bughix/123-bug =) master -
2 M k' I made a few changes to tidy up the code. Please let me know if all looks goed!
. Making

- js [ corejs

bugfix/123-bug remove extra padding @ Approve Marge

~ 1451

Ch an geS A mEIING e BB

3. Pushing and 895 IBE0OE e
pulling Go to the BitBucket website and click Get Started

gl
L°]

4. Inspecting
history



BITBUCKET EXAMPLE

l. C reate a CCO u nt a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

log in |
2. P u S h d e m O re p O S i to ry *  YouTube office_online av endele Home - PubMed -... b Tripartite Systems... 4 ownCloud @& Citrix Workspace
tO B|tBUCket Dot b et etared

. . u B it b u C ket Features ntegrations Server Data Center Pricing Login
3. Show history and diffs
4. Collaboration Create your account
Scena rio Enter your email address
l. C IO n | n g ms@msalvucci.com

repository

(before last —

commit)

2. Making
changes 5 spresnuno

05/11/2019 53

3. Pushing and 895 IBE0OE e
pulling Follow instruction by filling in required info

gl
L°]

4. Inspecting
history



BITBUCKET EXAMPLE

l. C reate a CCO u nt a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

log in o B
2. Push demo repository [ R e
to BitBucket Complete your account details
3. Show history and diffs ms@msavucs com
4. Collaboration Menuels o
scenario ®
1. Cloning oo -
repository =
(before last e
commit)
2. Making
Agroeanasignup

Ch an ges H £ Type here to search i . = os,.-"ﬁ.iw =

3. Pushing and 895 IBE0OE e
pulling Follow instruction by filling in required info

gl
L°]

4. Inspecting
history



BITBUCKET EXAMPLE

l. C reate a CCO u nt a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

lo g i n @ Verify your email x  +

& [&] @ bitbucket.org/socialauth/verify-ema

2. P u S h d e m O re pOSitO ry * YouTube office_online @ Save to Mendeley Home - PubMed -.. b Tripartite Systems.. 4 ownCloud (@ Citrix Workspace

to BitBucket o E}“{"Sucket Featwes  Integalons  Sener  DaaCenter  Prchg  Logh | Getstared |
3. Show history and diffs
4. Collaboration Check your inbox to verify your email
scenario We've sen an emal o ms@msalvucei.com.
1. Cloning Follow the nsructons fo verfy your emal address
repository
(before last
commit)
2. Making
changes . oo e

3. Pushing and DJEE{? = i8 @ @ & right ctrl
pulling Verify email

Didn't receive the verification email? Send it again

4. Inspecting
history



BITBUCKET EXAMPLE

l. C reate a CCO u nt a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

l 0 g in Lc.gmmcuntirjue—Logmwi:r- x
. < C @ idatlassian.com/login?continue=https%3A%2F%2Fid.atlassian.com%2Fopenid%2Fv2%2 Fo 1al%3Dfullname
2. Push demo repository [EEEEEEEEE
to BitBucket
3. Show history and diffs
4- COIla boration Leg in to continue to:
Sce n a ri 0 Bitbucket
l. Cloning ................ |

repository ==y

(before last

G Log in with Google

commit)
2. Making -
changes Ll © Type here to search i oo B
3. Pushing and BOBSS - BEVOSrgh
pulling Log in with your credential

4. Inspecting
history



BITBUCKET EXAMPLE

l. C reate a CCO u nt a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

ogn e
2. Push demo repository |EEEEEEEE
to BitBucket o
3. Show history and diffs Bitbucket
4. Collaboration
scenario [
1. Cloning
repository

(before last

& Log in with Google

commit)
2. Making ot o - S o o an sccount
Changes Ll © Type here to search i - woae B
3. Pushing and BoRSS D@0 SERight cirl
pulling Log in with your credential

4. Inspecting
history



BITBUCKET EXAMPLE

l. C reate a CCO u nt a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

lo g i n " Picka username x +
. < X @ bithucketorg/socialaut ?next=
2. P u S h d e m O re p O S | to ry * YouTube office_online @ Save to Mendeley Home - PubMed -.. b Tripartite Systems.. & ownCloud @& Citrix Workspace
to BItBL.ICket . u Bitbucket Features ntegrations Server Data Center Pricing Login et started
3. Show history and diffs

4. Collaboration Almost done

Sce n a ri 0 Create a unique username for Bitbucket Cloud

l. Cloning bitbucket org /| s_manuela|

repository o |

(before last
CO m m it) Not the account you want to use? Log out and enter the correct email address.
2. Making
Ch a nges " il ~ = e 0,‘11:1201‘1 =1

3 Pushing and 85108 0O @ rght cir
pulling Choose your username

You're signing up with your Atlassian account for ms@msalvucci.com.

gl

4. Inspecting
history



BITBUCKET EXAMPLE

l. C reate a CCO u nt a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

2. Push demo reposito ry [ S PubMed-. & Tparite Systems... & ownCloud @ Citix Workspace
to BitBucket
3. Show history and diffs
4. Collaboration
scenario
1. Cloning
repository .
(before last .
Commit) What best describes how you plan to use Bitbucke? _Fick one v
2. Making
changes i ooee

3. Pushing and DJEE{? =8 @ @ & right ctrl
pulling Finalize setup

Before we drop you in Bitbucket, help us tailor your experience

What describes your experience with source control?  Pick one v

b

gl
L°]

4. Inspecting
history



BITBUCKET EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox - 0O

1. Create account and .
log in D O
2. Push demo reposito ry + YouTube (] officeonline @ SavetoMendeley EB| Home-PubMed-. ¢ Tripartte Systems..
to BitBucket
3. Show history and diffs
4. Collaboration
scenario mjm C
1. Cloning % Snopes
repository
(before last
commit)

. ownCloud @& Citrix Workspace

Your work

| v Bitbucket Your work
Q
+

L—
Here's where your work shines through

Set up a repository to get going with your code. After that, you'll find your
relevant repositories and work right here.

.
Create repository mport repository
2. Making J
~ 16:14

Ch an ges e ] A ELING g B

3. Pushing and 8205 BE0E@RgmcH
pulling Complete account creation

4. Inspecting
history



BITBUCKET EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

1. Create account and
log in

File Machine View Input Devices Help

O Overview — Bitbucket x +

&« c #@ bitbucket.org/dashboard/overview

2. P u S h d e m O re posito ry D Apps OB YouTube [ officeonline @ Saveto Mendeley & Home-PubMed-.. [ Tripartite Systems.. 8 ownCloud @ Citrix Workspace

to BitBucket O  Bitbucket < Your work
3. Show history and diffs [CE—-— .
4. Collaboration T st
scenario -
1. Cloning D e
repository A e
(before last
commit)
2. Making
changes

3. Pushing and
pulling Create a repository for the demo

Projects
mucinous_crc_project
Manuela Salvucc - 3 days ag
:
Salvucdi - 4 days ago

pathseq

nuela Salvucci - 6 days ago
n py_utils
Manuela Salvucci - 2019-10-25

statistical_analysis_workshep Presentation slides and notebooks for the
Manuela Salvucei - 2019-10-11 wiorkshop "An introduc pervises

systern_based_approaches_as_...

Y R |

£ Type here to search

4. Inspecting
history

~ m F1 ENG

& &1 Eil @ @ & right ctrl

Last updated +

]

a8

-]

D1:42
05/11/2019 B

.11



BITBUCKET EXAMPLE

l. Create a CCO u nt a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

2. Push demo repository a0 vouTwbe (] cficeonine @ SovetoMendely 5 Home Pubed . @8 TipariteSysems, [ ownCloud @ Cirx Workspace » | B Other bocknarks
to BitBucket ¢ Bitbucket
3. Show history and diffs i —
4. Collaboration & rom
scenario 03 projc
1. Cloning e
repository B Repository
(before last
commit)
2. Making
changes s [ — . QE - TY X |
3. Pushing and e
pulling Create a repository for the demo

4. Inspecting
history



BITBUCKET EXAMPLE

1. Create account and

File Machine View Input Devices Help

log i n B Create a repository — Bitbucket X =+ - X

&« c @ bitbucket.org/repo/create b g 0 H

2. P u S h d e m O re p Osito ry =5 Apps DB YouTube f] office_online @ Saveto Mendeley 22 Home - PubMed -.. a Tripartite Systems.., u ownCloud @ Citrix Workspace » Cther bookmarks
to BitBucket ¢

3. ShOW h isto ry a nd d |ffs Create a new repository Import repositary

4. Colla boration Repasitory name” |demc|

. Access level ¥ This is a private repository
SCe n a rI 0 Uncheck to make this repository public. Public repositories

typically contain open-source code and can be viewed by anyone.
.
l- Clon I ng Include a README?  No

Version control @ Git

repository
(before last e
commit)

2. Making

Changes H R Type here to search P« s I 1 O 8 " Y ‘“':1142‘,1‘, B

3. PUShing and & DJE@{? B8 §3 @ & right ctrl
pulling Create a repository for the demo

Create repository [ReElte:]

4. Inspecting
history



BITBUCKET EXAMPLE

1. Create account and

File Machine View Input Devices Help

log in ¢ > o G ‘o
2. Push demo reposito [Y 5o @i O oo © Snciovenisey 3 kome-rbties- [ Tipieens. @8 ol @ o » | [ Other booknmarks
to BitBucket
3. Show history and diffs
4. Collaboration
scenario
1. Cloning
repository
(before last
commit)
2. Making
changes Er— 5 @ o T

3. Pushing and DJEE{? B8 3 @ & Rright ctrl
pulling Since we have an existing repository to upload, we follow the

4. Inspecting instructions for Get your local repository on BitBucket

< < HTTPS w git clone https://manuela_s@bitbucket.org/manuela_s/demo. |_|:|
emo

{> Source

Get started quickly

(:) Pipelines Creating 3 README or a .gitignore is a quick and easy way to get something inte your repository.
CT:’ Deployments Create a README Create a .gitignore

B Downloads

Get your local Git repository on Bitbucket

Step 1: Switch to your repository's directory

i Graphs
&

Settings
1 cd /path/to/your/repo

Step 2: Connect your existing repository to Bitbucket
1 git remote add origin gitf@bitbucket.org:manuela_s/demo.git
2 git push -u origin master

Need more information? Learn more

history



BITBUCKET EXAMPLE

l. C rea te a CCO u n t a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

log in MINGW64:/c/Users/manuela_s/Desktop/demo ~ - %
. ~/Desktop/
2. Push demo repository i, ‘
tO BItBUCket On branch master

nothing to commit, working tree clean

3. Show history and diffs
4. Collaboration

~/D lemo (master)
$ # git remote add origin git@bitbucket. manuela s/demo.git

scenario 5 git remote add origin https://manue
1. Cloning ﬁ .
repository
(before last
commit)
2. Making
changes

3. Pushing and
pulling We go to the GIT bash to upload. We need to use the https

4. Inspecting protocol (instead of ssh) on the RCSI network

) 1:47
] - ") o
£ Type here to search N NG a0 '!'

@ o ol =i @@ @ right ctrl

history



BITBUCKET EXAMPLE

1. Create account and — e
log in
2. Push demo rep05it0ry $ git config --global http.ssl\feri%; £
to BitBucket
3. Show history and diffs
4. Collaboration
scenario
1. Cloning
repository
(before last
commit)
2. Making
changes

3. Pushing and
pulling Also to use git from the RCSI network, we need a workaround for

4. Inspecting ssl verification

MINGWE:/c/Users/manuela_s/Desktop/deme — *

-l B g’ e 0223
Il © Type here to search AT NG a0t B

B okE s =@ @ E right ctrl

history



BITBUCKET EXAMPLE

1. Create account and

File Machine View Input Devices Help

M O manuela_s / demo — Bitbucket X =+
log in

&« c #@ bitbucket.org/manuela_s/demao/src/master/ b g 0 H

2. PuSh demo repOSito ry i Apps O YouTube [] officeonline @ Saveto Mendeley 52 Home - PubMed .. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks

[ Ma Salvucc =0
to BltBUCket - demo Manuela Salvucci
demo Fhie | oo P
3. Show history and diffs | | o |
@ e Here's where you'll find this repository's source files. To give your users an idea of what they’ll find here, add a (]
. description to your repository.
4. Collaboration § commis
D Branches I_? master Filter files

scenario

T4 Pull requests

B/

l- Clonlng (:) Pipelines . .
Name Size  Last commit Message
re p Osito ry CP Dty . figures yesterday Added figures and tables,
B Downloass ] ipt.md 368 1t Revert "Ch d ials tr tations inst
=] manuscriptm 66 hour ago Rever anged materials to use mutations inst...
(before last
1 Graphs
commit) & =om
2. Making
C h an geS Ll O Type here to search = N Bl = e ‘“':212;“‘, =]

3. Pushing and DJEE{? B8 3 @ & Rright ctrl
pulling The BitBucket landing page for the repository shows the list of

4. Inspecting files and when they were last changed
history



BITBUCKET EXAMPLE

l C t t d virtual_windows [Running] - Oracle VM VirtualBox - 0O X
° rea e a CCO u n a n File Machine View Input Devices Help
M O manuela_s / demo — Bitbucket X + = x
log in
&« c @ bitbucket.org/manuela_s/demo/commits/ hd 0 :
.
2. PuSh demo repOSItO ry i Apps O YouTube [] officeonline @ Saveto Mendeley 52 Home - PubMed .. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks
to B it B u C ket demo Manuela Sa['.-L,-c:i / demo
. . Commits Clone
3. Show history and diffs
. Search commits I_y All branches v
4. Collaboration
Author Commit Message Date
. Branches
Sce n a rl 0 L @ Manuela Salvucei 4c8d2ea Revert "Changed materials to use mutations i.. 1 hour age
Pull requests @
M . Manuela Salvucc be77973 Added figures and tables. yesterday
l- Clonlng Pipelines
* @ Manuela Salvucci 25c97aa Changed materials to use mutations instead ... yesterday
M Deployments
re pOS I to ry . @ Manuela Salvucci 3boab26 Added detailed materials and methods and r...  yesterday
Downloads @
. Manuela Salvucc 28db5eg Added initial manuscript draft yesterday
(before last
commit)
.
2. Making
C h an ges L Type here to search = N Bl = e 115':21;01‘1 =]

3 Pushing and 35108 0O @ right cir

pulling We can see the history of commits

4. Inspecting
history




BITBUCKET EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

1. Create account and
log in

File Machine View Input Devices Help

B manuela_s / demo / commit/ 4c X +

<« C @ bitbucket.org/manuela_s/demao/commits/4c8d2ead736260d56d60b1cd66cTfE3f7e69cT45

to BitBucket
3. Show history and diffs
4. Collaboration
scenario
1. Cloning
repository
(before last
commit)
2. Making
changes
3. Pushing and
pulling
4. Inspecting
history

demo o Manuela Salvucci / demo / Commits
Commit
Source @ Manuela Salvucci committed acg8dzea
an nour a

Commits
Revert "Changed materials to use mutations instead of RNASeq.”

Erreics This reverts commit 25c973a016842b5e4fc0b2c1fe00160614d7aeb7,

Pull requests
Pipelines
Deployments
Downloads
Graphs
Settings

Comments (0)

£ Type here to search g 4 9

The content of the last commit

Jorkspace

2. P u S h d e m O re posito ry =5 Apps DB YouTube f] office_online @ Saveto Mendeley 22 Home - PubMed -.. a Tripartite Systems.., n ownCloud @ Citrix W

View source

Y )

© be77973
1 master
¥ Notags +

33 Pull requests

[ View raw commit
© Stop watching

@ Run pipeline

~ m Tl ENG

& &1 Eil @ @ & right ctrl

w @ :

Cther bookmarks

@ Approve

02:32
05/11/2019 EZ



BITBUCKET EXAMPLE

1. Create account and

File Machine View Input Devices Help

IO g i n B manuela_s / demo / commit /4 X =+
&« [ &] @ bitbucket.org/manuela_s/demao/commits/4c8d2ead736260d56d60b1cd66cTfE3f7e69cT45 b g @ H
.
=5 Apps DB YouTube office_online Save to Mendeley & Home - PubMed -... Tripartite Systems.., ownCloud Citrix Workspace » Cther bookmarks
2. Push demo repository o a ° , 5 B e Spers. @ it @
.
to BltBUCket demo o

3. Show history and diffs

Comments (0)

@ What would you like to say?

Source
4. CO l l a b O ra tl O n Cemmmis Files changed (1)
Branches +1 -1 M | manuscript.md

scenario

Pull requests

l C lo n i n g S B manuscri pt.md | MODIFIED Side-by-side diff  View file Comment
. ipelines
repository 1 Prisrtdn
Downloads 3 £ o T
- utations.
(before last
. . 11 11  ## Immunchistochemistry.
commit) 2o
.
2. Making
h »
C anges L Type here to search = N Bl = e 115':21;01‘1 =

& &1 Eil @ @ & right ctrl

3. Pushing and
pulling The content of the last commit

4. Inspecting
history



1. Create account and
log in
2. Push demo repository
to BitBucket
3. Show history and diffs
4. Collaboration
scenario
1. Cloning
repository
(before last
commit)
2. Making
changes
3. Pushing and
pulling
4. Inspecting
history

BITBUCKET EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox - 0O X
File Machine View Input Devices Help
B manuela_s / demo /source f ma. X =+ - X
&« [ &] @ bitbucket.org/manuela_s/demo/annotate/4cBd2ead736260d56d60b1cd66c783f7e69cT45/manuscript md?at=master&fileviewer=file-view-default  ¥r 0 :

=5 Apps DB YouTube f] office_online @ Saveto Mendeley 22 Home - PubMed -.. a Tripartite Systems.., n ownCloud @ Citrix Workspace

demo
@ 4c8d2ea anhourago ~  Full commit Annotate EEEW Edit v
Manu —11-0 1 Ibstrac
a =1

{> Source

¢ Commits
19 Branches
T4 Pull requests
(:) Pipelines
CP Deployments

B Downloads

i Graphs
G Settings
o n " o234
-l O Type here to search H < 9 AN DTG g R

Dl\f'ﬂé? 1§ {2 @ & right ctrl
BitBucket has an annotate feature which highlights when each
line in the file was last changed



BITBUCKET EXAMPLE

1. Create account and

File Machine View Input Devices Help
log i n O manuela_s / demo / manuscripts X =+ - X
&« c @ bitbucket.org/manuela_s/demo/src/master/manuscript.md hd 0 :

2. PuSh demo repOSito ry i Apps O YouTube [] officeonline @ Saveto Mendeley 52 Home - PubMed .. [ Tripartite Systems.. [N ownCloud @ Citrix Workspace » Other baokmarks

to B it B u C ket - demo Manuela Salvucci / demo =0
o . manuscrip‘t,md Pull requests Checkout === o
3. Show history and diffs : . T |
EEE Here's where you'll find th\s repository's source files. To give your users an idea of what they'll find here, add a (@]
4. Colla boration Commite description to your repository.
. Branches Source v I? master v ¢ 4c8dZea v Full commit
scenario »
ull requests
. D demo / manuscript.md Edit
l- Clonlng Pipelines
. Abstract
Deployments
re pOS I to ry P This is going to be a great paper about a great topic.
(before last _
.t) Introduction
CO m m I Settings
2. Maki ng Materials and Methods
C h an ges L Type here to search = N Bl = e 11*1':21;31‘1 =]

3. Pushing and DJEE{? B8 3 @ & Rright ctrl
pulling Markdown rendering of the manuscript file

4. Inspecting
history



1. Create account and
log in
2. Push demo repository
to BitBucket
3. Show history and diffs
4. Collaboration
scenario
1. Cloning
repository
(before last
commit)
2. Making
changes
3. Pushing and
pulling
4. Inspecting
history

BITBUCKET EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWE:/c/Users/manuela_s/Desktop/collaborator — =

- top
$ git clone https://manuela s@bitbu t.org/manuela s/demo.git collaborator
Cloning into 'collaborator'...

remote: Counting objects: 19, done.

remote: Compressing objects: 100% (16/16), done.

remote: Total 19 (delta 3), reused 0 (delta 0)

Unpacking objects: 100% (19/19), done.

$ cd collaborator/

$ git status

On branch master

Your branch is up-to-date with 'origin/master'.
nothing to commit, working tree clean

i i 02:48
2 Type here to search i ) NG om0 B
(& & =0 2 @ & Rright ctrl

Collaborator clones repository



BITBUCKET EXAMPLE

1. Create account and

File Machine View Input Devices Help
| manuscript.md - Notepad - ¥

.
log In File Edit Format View Help
# Abstract
M This is going to be a great paper about a great topic.
2. Push demo repository
# Introduction
.
to BItBucket # Materials and Methods

## Samples.

3. Show history and diffs e mus.
4. Collaboration e
SCena riO Some very complicated analysis was performed.|

## Statistical analysis.

1. Cloning
re posito ry # Conclusions

# References

(befo re last # Figures and tables

- ![Figurel](figures/figurel.png)
- ![Figure2](figures/figure2.png)

Commit) - ![Tablel](figures/tablel.jgp)
2. Making

C h a n ges H &2 Type here 1o search

3. Pushing and
pulling Collaborator adds text on bioinformatic analysis

" Y ~ 4 02:55
~ 9 ’ il Y~ o 71 ENG D =]
& & =i @ @ B right ctrl

4. Inspecting
history



BITBUCKET EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox
l. Create account and File Machine View Input Devices Help
. MINGWES:/c/Users/manuela_s/Desktop/collaborator — =
log in .
2. PUSh demo reposrtory $ git commit -m "Added description o nformatic anal .
. [master 1833d0d] Added description of the biocinformatic analysis.
tO B|tBUCket 1 file changed, 2 insertions(+)

3. Show history and diffs
4. Collaboration
scenario
1. Cloning
repository
(before last
commit)
2. Making
changes ns

3. Pushing and 895 5E00E wmcn
pulling Collaborator commits their change

HIll © Type here to search i ) A B3 T ENG

4. Inspecting
history



BITBUCKET EXAMPLE

l. C rea te a CCO u n t a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWE:/c/Users/manuela_s/Desktop/collaborator — =

log in
2. Push demo repository s

. To https://bitbucket.org/manuela s/demo.git
tO B|tBUCket I [rejected] master -> master (fetch first)

error: failed to push some refs to 'https://manuela s@bitbucket.org/manuela s/dem

3. Show history and diffs

: Updates were rejected because the remote contains work that you do

4. COl_la borat|on : not have locally. This is usually tf:auserti by another repository pushing
: to the same ref. You may want to first integrate the remote changes
Scenario int: (e.g., "git pull ...") before pushing again.
. int: See the 'Note about fast-forwards' in 'git push --help' for details.
1. Cloning R
~/Desktop/collaborator (master)
repository
(before last
commit)
2. Making
Changes 2 Type here to search i b, - & L e 053??_;019 B
3 Pushing and @ o ol =i @@ @ right ctrl
pulling Collaborator tries to push their change to the bitbucket server.
4. Inspecting This fails, because another change has been made after they

history clone



BITBUCKET EXAMPLE

1. Create account and T R—— i
log in
2. Push demo repository R Iasen
to BitBucket
3. Show history and diffs
4. Collaboration
scenario
1. Cloning
repository
(before last
commit)
2. Making
changes

3. Pushing and
pulling Collaborator needs to first pull from the server

MINGWE:/c/Users/manuela_s/Desktop/collaborator — =

03:03
05/11/2019 Ez

@ o ol =i @@ @ right ctrl

HJll © Type here to search i ) A B3 T ENG

4. Inspecting
history



BITBUCKET EXAMPLE

l. C rea te a CCO u n t a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

MINGWE:/c/Users/manuela_s/Desktop/collaborator — =

lC)E; In Merge branch 'master' of https://bitbucket.org/manuela s/demo

2. PUSh demo repOS'tory enter a commit message to explain why this merge is 1

lly if it merges an updated upstream intc a topic bre

to BitBucket
ines starting with "#' will be ignored, and an empty message aborts

3. Show history and diffs [JSEEEs=tT
4. Collaboration

scenario
1. Cloning
repository
(before last
commit)
2. Making o Rano o o) Do K LoD oo LImoTaton - G E WERGE, MSG™  Lumix) Ty 280e T
changes pye— B Y
3. Pushing and Bouds B0 oEmghc
pulling The pull results in a merge between the two changes. They
4. Inspecting accept the default commit message for the merge

history



1. Create account and
log in
2. Push demo repository
to BitBucket
3. Show history and diffs
4. Collaboration
scenario
1. Cloning
repository
(before last
commit)
2. Making
changes
3. Pushing and
pulling
4. Inspecting
history

BITBUCKET EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help
MINGWES:/c/Users/manuela_s/Desktop/collaborator

$ git pull
remote: Counting objects: 3, done.
remote: Compressing objects: 100% (3/3), done.
remote: Total 3 (delta 1), reused 0 (delta 0)
Unpacking objects: 100% (3/3), done.
From https://bitbucket.org/manuela s/demo
4cB8d?ea..e2940c4d master -> origin/master
Auto-merging manuscript.md
Merge made by the 'recursive' strategy.
manuscript.md | 2
1 file changed, 2 insertions(+)

£ Type here to search

The pull is successful

) 2
ADENG e B

@ o ol =i @@ @ right ctrl



BITBUCKET EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox
l. Create account and File Machine View Input Devices Help .
log in

MINGWE:/c/Users/manuela_s/Desktop/collaborator — =
2. Push demo repository s
. Counting objects: 6, done.
tO B|tBUCket Delta compression using up to 4 threads.
Compressing objects: 100% (6/6), done.

3. ShOW hIStOry and dlffS Writing objects: 1003 /6), 713 bytes | 0 bytes/s, done.

. Total 6 (delta 2), reused 0 (delta 0)
4. COlla borat| on To https://bitbucket.org/manuela s/democ.git

. e2940c4..5d43802 master -> master
scenario

1. Cloning
repository
(before last
commit)

2. Making
changes - B I,

SO Type here to search ) i =}
3. Pushing and PRy e
pulling Now they can push their change to the server

4. Inspecting
history



BITBUCKET EXAMPLE

1. Create account and

File Machine View Input Devices Help

M O manuela_s / demo — Bitbucket X
log in -

&« c @ bitbucket.org/manuela_s/demo/commits/ b g @ H

2. P u S h d e m O re p Osito ry =5 Apps DB YouTube f] office_online @ Saveto Mendeley 22 Home - PubMed -.. a Tripartite Systems.., n ownCloud @ Citrix Workspace » Cther bogkmarks

+ - P

.
to B I t B u C ket - demo Manuela Salvucci / demo
. . Commits Clone
3. Show history and diffs
. Search commits I_y All branches v
4. Collaboration
Author Commit Message Date
. Branches
Scenarlo dedsb13 ™ Merge branch 'master’ of https://bitbuck... 30 seconds ago
Pull requests
. Collaborator 1832ded Added description of the bioinformatic a.. 2 minutes ago
l. Clonlng Pipelines
@ Manuela Salvucci e2048c4 Added patient samples information. 25 minutes ago
re OSitO r Deployments \
p y [ @ Manuela Salvucci 4c8d2ea Revert "Changed materials to use mutatic... 2 hours ago
Downloads
( b efo re la St . @ Manuela Salvucci be77873 Added figures and tables, yesterday
Graphs
. . @ Manuela Salvucci 25c%7aa Changed materials to use mutations inste..  yesterday
commit)
. @ Manuela Salvucci 3beab2e Added detailed materials and methods a..  yesterday
.
2. M a kl n g . @ Manuela Salvucci 20db599 Added initial manuscript draft yesterday

h - X ~ 03:25
C a nges H Ml © Type here to search =) 0,33 9 A O T ENG 05.,:”.,‘,_‘_“9 =

3. Pushing and B &5 IBE0OE ran
pulling The server now shows history for the file that includes both the

4. Inspecting collaborators changes and my other simultaneous change, and
history show that they have been merged together




BITBUCKET EXAMPLE

1. Create account and

File Machine View Input Devices Help

IO g i n T manuela_s / demo / source /f ma X + - X
. < 6] @ bitbucket.org/manuela_s/demo/annotate/master/manuscript. md?at=master&fileviewer=file-view-default w @ :
2. P u S h d e m O re p OS I to ry =5 Apps DB YouTube f] office_online @ Saveto Mendeley 22 Home - PubMed -.. a Tripartite Systems.., u ownCloud @ Citrix Workspace » Cther bookmarks
. Yy UTUSTT o G T gy T u s [T o N
to BltBUCket - demo I .
3. Show history and diffs R
4. Collaboration $ comm
scenario S ,
l. Cloning (:) Pipelines

CP Deployments

repository
(before last
commit)

2. Making

C h an ges Ll O Type here to search g 4 9 AL NG e B

3. Pushing and B&5IBE0OE e
pulling When we annotate the file we see the bioinformatic analysis text

4. Inspecting from the collaborator and the samples information from our
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USING BRANCHES AND TAGS
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log in
2. Push demo repository
to BitBucket
3. Show history and diffs
4. Collaboration
scenario
1. Cloning
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(before last
commit)
2. Making
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3. Pushing and
pulling
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BITBUCKET EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox - 0O X

File Machine View Input Devices Help
O manuela_s / demo — Bitbucket X =+ - X
&« c @ bitbucket.org/manuela_s/demo/commits/ b g @ H
=5 Apps DB YouTube f] office_online @ Saveto Mendeley 22 Home - PubMed -.. a Tripartite Systems.., n ownCloud @ Citrix Workspace Cther bookmarks

a e < L
demo Manuela Salvucci / demo
Commits Clone

{> Source

Search commits I_y All branches v

¢ Commits
Author Commit Message Date
19 Branches
L @ Manuela Salvucci ff58bcs Added captions for figures a... §» figures 1 minute ago
T4 Pull requests
T Colla to dedsb1l ‘M vlerge branch ‘master’ of https://bitbuc.. 24 minutes ago
(:) Pipelines I;"
L[4 Collaborator 1233ded Added description of the bicinformatic ... 26 minutes ago
CP Deployments
@ Manuela Salvucci e294ecd Added patient samples information. 48 minutes ago
B Downloads \
[] @ Manuela Salvuccl 4cBd2ea Revert "Changed materials to use mutati.. 3 hours ago
i Graphs
. @ Manuela Salvucci be77973 Added figures and tables. yesterday
G Settings
. @ Manuela Salvuccl 25c97aa Changed materials to use mutations inst..  yesterday
. @ Manuela Salvucci 3b8ab26 Added detailed materials and methods ... yesterday
L] Manuela Salvucci 29dbs5e9 Added initial manuscript draft yesterday -

ADEIING e BB

0] Bé& =& {2 @ & right ctrl
The history graph shows a figures branch for work on the figures
that is kept separate from the rest




1. Create account and
log in
2. Push demo repository
to BitBucket
3. Show history and diffs
4. Collaboration
scenario
1. Cloning
repository
(before last
commit)
2. Making
changes
3. Pushing and
pulling
4. Inspecting
history

BITBUCKET EXAMPLE

virtual_windows [Running] - Oracle VM VirtualBox - 0O X

File Machine View Input Devices Help
O manuela_s / demo — Bitbucket X =+ - X
C & bitbucket.org/manuela_s/demao/commits/ hd @ :
B Apps @ YouTube [ officeonline @ Saveto Mendeley & Home - PubMed-.. [ Tripartite Systems.. [ ownCloud @ Citrix Workspace » Other baokmarks

demo Manuela Salvucci / demo
Commits Clone
Source
Search commits I_y All branches v
Commits
Author Commit Message Date
Branches

? @ Manuela Salvuce c@80e72 M Merge branch 'master’ of https://bitbu... 46 seconds age
T @ vlanuela Salvucc Sbdcaed M lerge branch figures T min
/

Pull requests

Pipelines

[ @ Manuela Salvucci ff58bcé Added captions for figures and tables. 2 minutes ago
Deployments
L4 Collaborato ded5b13 M Merge branch ‘master’ of https://bitbu..
Downloads hN
sl Collaborater 1833ded Added description of the bioinformatic.. 27 minutes ago
Graphs
84 Manuela Salvucei 22946c4 Added patient samples information. 50 minutes ago
Settings '

Revert "Changed materials to use muta.. 3 hours ago

Manuela Salvucci be77273

1)
fll @ Manuela Salvucci 4c8dlea
1)

Added figures and tables. yesterday

T Manuela Salvucci 25c97aa

Changed materials to use mutations in...  yesterday -
~ 03:50
ADEIING e BB

& & =i @ @ B right ctrl

The figures branch was merged with the rest of the work




BITBUCKET EXAMPLE

l. C reate a CCO u nt a n d virtual_windows [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

M O manuela_s / demo — Bitbucket X + = x
log in

&« c @ bitbucket.org/manuela_s/demo/commits/ b g @ H

2. P u S h d e m O re posito ry =5 Apps DB YouTube f] office_online @ Saveto Mendeley 22 Home - PubMed -.. a Tripartite Systems.., n ownCloud @ Citrix Workspace » Cther bookmarks
to BitBucket

demo Manuela Salvucci / demo
. . Commits Clone
3. Show history and diffs
. Search commits I_y All branches v
4. Collaboration - o i

scenario

t @ Manuelasahvuee copeer2 [ Merge branch ‘master’ of hitps:/bitbrs.
1. Cloning

’T @ Januela Salvuce Sbdcasd M

Pull requests

Pipelines

[ @ Manuela Salvucci ff58bcé Added captions for figures and tables. 11 minutes ago
M Deployments
reposlto ry L4 Collaborato ded5b13 ‘M Merge branch .. @ sent_to_co-authors 34 minutes ago
Downloads )
( befo re la St (10 Collaboratar 1833ded Added description of the bicinformatic.. 36 minutes ago
Graphs
. '.'. @ Manuela Salvucei 22946c4 Added patient samples information. 59 minutes ago
CO m m It) Settings '._."al
* @ Manuela Salvucci 4c8dlea Revert "Changed materials to use muta.. 3 hours ago
° II‘.
2. M a kl n g 'L @ Manuela Salvucci be77273 Added figures and tables. yesterday

1 Manuela Salvucci 25c97aa Changed materials to use mutations in...  yesterday -
2 03:59

Ch an geS ADEIING e BB

3. Pushing and & &5 1280 G @ Rt
pulling We tagged the revision we shared with the other co-authors

4. Inspecting
history



EXERCISE 2



EXERCISE 2 (20 MIN)

1. Create a BitBucket account

2. Push your “christmas_repo” from exercise 1 to BitBucket

3. Add more past_gifts and push to BitBucket

4. Update recipients through the BitBucket web-interface, and pull to your local machine

5. Collaborate in pairs



WRAP-UP



TAKE HOME MESSAGES

Version control with GIT helps keep your file history organized

Light weight: minimum effort required

If you are not comfortable with using the command line, download a GUI or use GIT from
your IDE

Commit early and often

Write good commit messages - future you will appreciate it

Useful for backups and for collaboration



THANKS & QUESTIONS

Get int touch: manuelasalvucci@rcsi.ie

In case of fire

Presentation, CheatSheet, Handout and Solution:
https://bitbucket.org/manuela_s/git_workshop/download_sé_ ] _
1. git commit

Workshop repo: = .
https://bitbucket.org/manuela_s/git_workshop Et:l 2. git push
Ixl 3. leave building
Useful resources i
m https://git-scm.com/ o
https://git-scm.com/book/en/v2 htps:raw.githubusercontent com/hendrixroa/in-case-
https://try.github.io/
https://stackoverflow.com/questions/tagged/git

https://sethrobertson.github.io/GitBestPractices/


mailto:manuelasalvucci@rcsi.ie
https://bitbucket.org/manuela_s/git_workshop/downloads/
https://bitbucket.org/manuela_s/git_workshop
https://git-scm.com/
https://git-scm.com/book/en/v2
https://try.github.io/
https://stackoverflow.com/questions/tagged/git
https://sethrobertson.github.io/GitBestPractices/
https://raw.githubusercontent.com/hendrixroa/in-case-of-fire-1/master/

