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Beginners Guide for R through Open Data Science Practices
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https://docs.google.com/document/d/1Q9AUjQMbWZ6zrO7M0opNMneWcZ5m8_kmoPvYM-nwQQ8/edit#
https://github.com/Open-Science-Community-Saudi-Arabia/Open-Science-Community-in-Saudi/blob/main/CODE_OF_CONDUCT.md
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Schedule

Day 1
Before starting
10:00
10:30
11:00
11:45
12:45

2:00

Pre-workshop survey

Housekeeping rules and intro of the communties
Introduction

R & RStudio, R Markdown

Visualizing data with ggplot2

Data transformation with dplyr

End

Day 2
10:00
11:00
12:00
12:10
13:00

End

Version control with git

Collaborating with you and others with Github
Break

Become a champion of open (data) science
ReproHack

Post-workshop survey

@batool664« @OpenSciSaudi
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Schedule

Setup Download files required for the lesson

00:00 1. Introduction What will I learn during this workshop?
What are the tools that | will be using?
What are the tidy data principles?
What is working in a more open way beneficial?

00:30 2. R & RStudio, R Markdown How do | orient myself in the RStudio interface?
How can | work with R in the console?
What are built-in R functions and how do | use their help page?
How can | generate an R Markdown notebook?

01:30 3. Visualizing data with ggplot2 How can | make publication-grade plots with ggplot2?
What are the key concepts underlying ggplot2 plotting?
What are some of the visualisations available through ggplot2?
How can | save my plot in a specific format (e.g. png)?

03:00 4. Data transformation with dplyr How do | perform data transformations such as removing columns on my data using R?
What are tidy data (in opposition to messy data)?
How do | import data into R (e.g. from a web link)?
How can | make my code more readable when performing a series of transformation?

04:00 5. Version control with git What is version control? How do | use it?
What is the difference between gitand Github?
What benefits does a version control system brings in for my research?

05:00 6. Collaborating with you and others  How can | develop and collaborate on code with me or another scientist?
with Github How can | give access to my code to another collaborator?
How can | keep code synchronised with another scientist?
How can | solve conflicts that arise from that collaboration?
What is Github?

06:00 7. Become a champion of open (data)
science
07:30 Finish

@batool664« @OpenSciSaudi




Exercises and assignments
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This is NOT JUST a coding course. We'll teach
you best practices and reproducibility!
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NEWS | 09 December 2021

Half of top cancer studies fail high-
profile reproducibility effort

Barriers to reproducing preclinical results included unhelpful author communication, but HAVE YOU FEAILED TO REPRODUCE

critics argue that one-time replication attempts don’t tell the whole story. AN EXPERIMENT?

Replication of data analyses in 18 articles on microarray-based gene
expression profiling published in Nature Genetics in 2005—-2006:

Can reproduce...

...in principle

Software not available

...with some discrepancies

Data not

available Methods unclear

...from processed data
with some
discrepancies

Different results

...partially with some
discrepencies

g @batool664« @OpenSciSaudi

Most scientists have experienced failure to reproduce results.

® Someone else's My own

Chemistry

Biology

Physics and
engineering

Medicine

Earth and
environment

Other

0 20 40 60 80 100%

[@Hol




i> gzaall palall (eslia

(Open Science practices)

/

Environment

Credit: coderefinery
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https://coderefinery.github.io/reproducible-research/motivation/

- J. Matthew Rhett, PhD

e 4

The reproducibility crisis is the biggest open secret in
Rrp rOH a Ck science, and has been long known to be an

extraordinarily big problem in cancer research.

“an article about computational result is advertising, not scholarship.

The actual scholarship is the full software environment, code and data, that
produced the result.” Many landmark findings in preclinical oncology
John Claerbout research are not reproducible, in part because of
inadequate cell lines and animal models. Credit: S
GSCHMEISSNER/SPL
Methodology article | Open Access | Published: 06 September 2019

Visualization methods for differential expression

analysis

Lindsay Rutter &, Adrienne N. Moran Lauter, Michelle A. Graham & Dianne Cook

BMC Bioinformatics 20, Article number: 458 (2019) | Cite this article yublished preclinical data. Drug development
50k Accesses | 5 Citations | 33 Altmetric | Metrics relies heavily on the literature, especially with

regards to new targets and biology. Moreover,

Link to the paper clinical endpoints in cancer are defined mainly in

@batool664« @OpenSciSaudi () ®



https://www.reprohack.org/
https://bmcbioinformatics.biomedcentral.com/articles/10.1186/s12859-019-2968-1
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Community Lead SUbjeCt Matter Experts (SME) Committee member

DSCSA

Open Science Community Saudi Arabia

R LADIES
DAMMAM

SAUDI ARABIA

Honorary research Fellow

INTERNATIONAL SOCIETY FOR

F? U N | V E R S | T Y O F l COMPUTATIONAL BIOLOGY

-

. LIVERPOOL Education
Core contributor Committee
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https://osc-ksa.com/
https://github.com/alan-turing-institute/the-turing-way
https://www.iscb.org/

The International Network of Open Science Communities (INOSC)
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Open Science Community Saudi Arabia

Overview of the current Open Science Communities. As of March 2022, the International Network of Open Science Communities (INOSC) comprises
Open Science Communities at 12 locations in the Netherlands, 1 in Ireland, 1 in Sweden, 1 in Lisbon, 1 in Serbia and 1 in Saudi Arabia. Image by Anita

Eerland, licensed under CC BY-ND 3.0.
m https://bit.ly/341C81e https://osc-ksa.com/ y @OpenSciSaudi, @batool664
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https://creativecommons.org/licenses/by-nd/3.0/nl/deed.en
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Membership in OSCSA

- Learn about Open Science practices through our Workshops.

-  OSCSA helps you to get connected with like-minded people from
other communities that adopts Open Science practices (e.g. Turing
Way, Carpentries, ArabR, ...).

- Support to lead your own project, and provide more visibility and
discoverability for your work (e.g. conferences, newsletter, ..)

- Nominate yourself in the and vote for the international International
Network of Open Science & Scholarship (INOSC) Board

You can join through this link

a @OpenSciSaudi, @batool664 WWW.0SsCc-Ksa.com E admin@openscisaudi.com


https://the-turing-way.netlify.app/welcome
https://the-turing-way.netlify.app/welcome
https://carpentries.org/
https://github.com/ARab-R
https://osf.io/vz2sy/
https://osf.io/vz2sy/
https://form.jotform.com/221813832742353
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Hussain Alsalman
@Arabian_Analyst
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https://www.arabiananalyst.com/

Haifa Ben Messaoud

Haifa Ben messaoud is an engineer in statistics and data analysis
graduated from the Higher school of statistics and data analysis of
Tunis.

She is a Data Scientist and AWS Machine Learning developer in
Cimpress group based in San Diego - USA with 6 years experience.

She has experience in many fields like pharma, banking and
e-commerce. She also taught Artificial Intelligence in ESSAI and also
taught R at many universities in Tunis. She is a member of the
administrative board of ATIS. She is interested in Data visualisation and
Dashboarding and loves sharing her knowledge with the community,
the reason why she co founded R-Ladies Tunis

> benmessaoud.haifa@hotmail.com

Haifa Ben Messaoud
W @haifa.om
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»
1998 2005 2012 2013 | 2014 2015 2018 4
Software Carpentry Data Carpentry is founded by
is founded in 1998 Karen Cranston, Hilmar Lapp,
by Greg Wilson ROy Tracy Teal, and Ethan White with In January, Software
yareg workshop efforts Data Carpentry Carpentry and Data
and Brent Gorda ; support from the National kshop eff

H ! - scale with support , Science Foundation workshop efforts  carpentry merge to form

.- teaﬁ esson (rjnaterla S fromthe Alfred P, 1he first Software ' scaled with The Carpentries, a fiscally
- are made Qpﬁn Sloan Foundation Carpentry for James Baker receives support  Support from the sponsored project of
better software SaLeE Wi and the Mozilla Librarians from the Software Sustainability ~Gordonand Betty  community Initiatives.

development skills. support from the Science Lab. workshops are Institute to develop and Moore .

Python Software organized in the implement Library Carpentry. Foundation. In November, Library

Foundation. US and Canada. Carpentry joins as a Lesson

Software Carpentry Foundation is Program.
founded under the auspices of
NumFOCUS.
ST /Ul ‘\tx So,
@ python AR
L L@
SOFTWARE FOUNDATION ~ ALERED . SLOAN Sa

s Software GORDON AND BETTY
’ KF '\ > bilit COM M_
tounoation Science Lab °ofj:‘(\0é (‘ I::zial];t:l’latel iy MQD(A)TRE N U M F@CU S
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The Carpentries' Impact 84
Member
Organizations

56.9K

Learners
Reached

Workshops o 2.3K

I Instructors Workshops
Run




Monah is a postdoc researcher in gene
therapy at the San Raffaele Hospital in Milan,
Italy and part of the Bioinformatics Core
working on analysis of different —omics data
from patients and cellular models.

He has been a Bioinformatics tutor at the
University of Pavia, Italy for 4 years teaching
Masters student lessons about R, python and
shell programming languages. He joined
recently The Harvard Stem Cell Institute in
Boston, USA as a Bioinformatics trainer.

Since 2019, Monah is a certified instructor
for the Carpentries organization where he
has taught several workshops in Europe and
the US both in-person and online. He also
joined recently the Carpentries as a lessons
Maintainer.

Dr. Monah Abou Alezz

D4 Email: aboualezz.monah@hsr.it
@ Linkedin: Monah Abou Alezz

W Twitter: @MonahAbouAlezz
) Github: @monahton

& Website: monahton.github.io



Carpentry Instructors
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Ammar Alkhaldi
W Ammar_alkhaldi
@ Ammaralkhaldi
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Most of the materials are
developed by the Carpentries
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The Power of Tiny Gains

1% better every day [0/ 35 3778
1% worse every day 099 W 0.03

Improvement
or Decline

14
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Visits to R by industry

Based on visits to Stack Overflow questions from the US/UK in January-August 2017.
The denominator in each is the total traffic from that industry.

@2 Companies that use R for Analytics
— kil et i o .
Insurance _ E c @ it J".‘h’ u v & Gal’tner é
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Energy H N ' H
b Bing L) @ G KeyBank & |
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' i UBER i t .
Retail - : ¥ Thomas Cook TS TechCrunch Inms M|I| Morgan :
! @heNewJorkTimes ;ﬂz\ Fractal Stanley i
Media - E 9 msSD ANZ\OI TATA ConsuLTancy seavices  J-PMorgan :
Manufacturing - E Deloitte acce 3 E
E F wwm @ e Snapdeal Booz | Allen | Hamilton E
- : Jeseo s
H Tect E
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% of industry’s traffic going to R
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Search or jump to Pullrequests Issues Marketplace Explore

& rstudio / rstudio  Public ©Watch 248 ~ % Fork 970 ¥ Star 4~

<> Code (O Issues 1.2k 11 Pullrequests 11 ® Actions [ Projects 4 [0 wiki @ Security |~ Insights

¥ main ~ ¥ 484 branches ©3,001tags Go to file Add file ~ About
RStudio is an integrated development
’ jeffvroom Merge pull request #11460 from rstudio/bugfix/session-rpc-no... -+ 4635f3 7 hours ago %) 39,080 commits environment (IDE) for R
B devcontainer support server development builds on Linux aarch64 (#10108) 7 months ago @ www.rstudio.com/products/rstudio/
B github acrash -> an crash 15 months ago [ Readme
&5 View license
B vscode include Node.js extension pack in list of recommended VSCode exte... 13 months ago
Y 4kstars
B8 cmake/modules example using node-addon-api for native module (#10618) 4 months ago ® 248 watching
B8 dependencies Fix build time quarto version check (#11401) 12 days ago ¥ 970 forks
B docker Fix build time quarto version check (#11401) 12 days ago
B package Allow lldb debugging compiler code in R and R packages (#11428) 7 days ago Releases
B8 scripts additional cleanup 14 months ago © 3,001 tags
m s For non-launcher sessions, need to pass the server rpc key 7 hours ago
B vagrant Update minimum supported R version to 3.3.0 3 months ago Packages
B version Create new NEWS.md file. Update branch buildtype, calversion, and ... 2 days ago No packages published
[ .dockerignore Exclude wget hsts file from windows docker image last month
[} editorconfig create dockerfile, run s rstudio not root 15 months ago Contributors 17
[ .gitattributes update .gitattributes 3 years ago ‘3 w 4 ‘f' 3 ﬁ
[ .gitignore Electron preference defauits and legacy priority (#10846) 3 months ago ei. @ ﬂ @
[ .gitmodules Remove dead git submodule 10 years ago +106 contributors

Open LICENSE
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itHub

Studio

Track your work with GitHub

Batool Almarzouq
BatoolMM

Ph.D. in Biochemistry. Experience in
cancer bioinformatics, RNA-Seq,
network biology, pathway enrichment,
and integrated —omics analyses, Docker,
HPC (She/her).

Edit profile

Pinned

[ exonR  public
R package for generating beautiful and customizable plots for the
exons and introns of any gene

OrR Y10

& PlantAl  public

This is a simple application which use a convolutional neural network
(CNN) to characterise the plants in my home and help in taking care of
them.

@ Jupyter Notebook 77 4

[ An-Open-Sci PP Machi
Public

Learning

"An Open Science Approach to Machine Learning in Medical and
Biological Research talk" in Saudi Data community

Customize your pins

£ DeepSulfation  Public

It uses deep learning to predict sulfation sites from protein sequence.

@ Jupyter Notebook ~ Y¥ 4
a3 c Open-Data-Sci Project
Public

This is the materials for a workshop titled "Collaborating in Open Data
Science Projects", part of WiDS2021

OHTML ¥

B EVIl  public

Study the phosphorylation of EVI1 through MD

Ax 73 followers - 97 following

University of Liverpool
& https:/[batool-almarzouq.netlify.app/
¥ @batool664

Achievements

JavaScript @Python  ¥¥2
22,425 contributions in the last year Contribution settings ~ 2022
Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 2021
(]
Mon
]
Wed 2020
Fri s = [ ] 2019

Learn how we count contributions

Less @88 More

x3
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TEXT CODE UTPuT
(GET IT ToeETHER, PEOPLE )
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Credit: Allison Horst
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How to actually learn any new programming concept

Essential

Changing Stuff and

Seeing What Happens

O RLY? @ThePracticalDev

g @batool664« @OpenSciSaudi

The interner will make those bad words go away

Essential . é; /

Googling the

Error Message

The Practical Developer

?
O RLY @7ThePracticalDev
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remote R learners,

> we

Credit: Allison Horst
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DIFFICULT
ROADS
" LEAD TO

- BE AUTIFUL

&= DESTINATIONS
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