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One-to-one Sessions this Thursday
And optional Terminal Session
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What we will learn this week?

Going deeper with R Markdown

Publishing R Markdown

Creating a blog with R Markdown

SQL and R

Joining datasets

Saving plots and data

Encapsulating computational environment with renv
Reshaping data with pivote_longer and pivote_wider
Creating custom functions and loops

Datatimes and factors
Modelling
e The difference between lists/datafarmes/tibble



What we will learn this week?

Going deeper with R Markdown

Publishing R Markdown

Creating a blog with R Markdown

SQL and R

Joining datasets

Saving plots and data

Encapsulating computational environment with renv
Reshaping data with pivote_longer and pivote_wider
Creating custom functions and loops

reprex and filing issues in GH

Datatimes and factors

Modelling

The difference between lists/datafarmes/tibble
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tidyverse

\

stringr
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re a d C SV( . p a t h " ) In relative to the working directory using setwd()

read_csv(here(“folder™,  “file"))

M e

read_csv(here(“data”,"data.csv’))
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((cj g) = %>%

= dataset %>% oo

select(column)



» filter() : pick observations by their values

Subset Observations (Rows)

B i . )

—> NN
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» select() : pick variables by their names

Subset Variables (Columns)
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* mutate() : create new variables with functions of existing variables

Make New Variables

=% —
=

* summarise() :collapse many values down to a single summary

N N, ——
EHEEE
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.

) ) Meanl ’ —
Mean2
Mean3
df %>% filter() %>% group_by() %>% summarise(mean, median) %>% mutate (df, newx = x-mean1)

-
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Data transformation with dplyr : : cHEAT SHEET

dplyr functions work with pipes and expect tidy data. In tidy data:

Ral
y pipes

X %>% f(y)
becomes f(x, y)

Each variableisin Each observation, or
its own column case, is in its own row

Apply summary functions to columns to create a new table of
summary statistics. Summary functions take vectors as input and
return one value (see back).

summary function
_, B summarise(.data, ...)

Compute table of summaries.
summarise(mtcars, avg = mean(mpg))

count(.data, ..., wt = NULL, sort = FALSE, name =
m NULL) Count number of rows in each group
defined by the variables in ... Also tally().
count(mtcars, cyl)

Use group_by(.data, ..., .add = FALSE, .drop = TRUE) to create a
"grouped" copy of a table grouped by columns in ... dplyr
functions will manipulate each "group" separately and combine
the results.

W mtcars %>%
group_bylcyl) %>%
] summarise(avg = mean(mpg))

Use rowwise(.data, ...) to group data into individual rows. dplyr
functions will compute results for each row. Also apply functions
to list-columns. See tidyr cheat sheet for list-column workflow.

W starwars %%
rowwise() %>%
u mutate(film_count = length(films))

ungroup(x, ...) Returns ungrouped copy of table.
ungroup(g_mtcars)

)Studio

EXTRACT CASES
Row functions return a subset of rows as a new table.

e filter(.data, ..., .preserve = FALSE) Extract rows
that meet logical criteria.
filter(mtcars, mpg >20)

distinct(.data, ..., .keep_all = FALSE) Remove
rows with duplicate values.
distinct(mtcars, gear)

slice(.data, ..., .preserve = FALSE) Select rows
by position.
slice(mtcars, 10:15)

slice_sample(.data, ..., n, prop, weight_by =
NULL, replace = FALSE) Randomly select rows.
Use n to select a number of rows and prop to
select a fraction of rows.

slice_sample(mtcars, n =5, replace = TRUE)

slice_min(.data, order_by, ..., n, prop,
with_ties = TRUE) and slice_max() Select rows
with the lowest and highest values.
slice_min(mtcars, mpg, prop = 0.25)

slice_head(.data, ..., n, prop) and slice_tail()
Select the first or last rows.
slice_head(mtcars, n =5)

Logical and boolean operators to use with filter()

< <= is.na()  %in% | xor()
> >= lis.na() ! &
See ?base::Logic and ?2Comparison for help.

ARRANGE CASES
arrange(.data, ..., .by_group = FALSE) Order

o rows by values of a column or columns (low to
high), use with desc() to order from high to low.
arrange(mtcars, mpg)
arrange(mtcars, desc(mpg))

ADD CASES
e add_row(.data, ..., .before = NULL, .after = NULL)

AAdd one or more rows to a table.
add_row(cars, speed = 1, dist = 1)

EXTRACT VARIABLES
Column functions return a set of columns as a new vector or table.
pull(.data, var=-1, name = NULL, ...) Extract

-> column values as a vector, by name or index.
pull(mtcars, wt)

> select(.data, ...) Extract columns as a table.
select(mtcars, mpg, wt)

relocate(.data, ..., .before = NULL, .after = NULL)
I Move columns to new position.
relocate(mtcars, mpg, cyl, .after = last_col()

Use these helpers with select() and across()
e.g. select(mtcars, mpg:cyl)

num_range(p range) :,e.g.mpgicyl
ends_with(match) all_of(x)/any_of(x, ..., vars) -, e.g, -ge:
starts_with(match) matches(match) everyt|

MANIPULATE MULTIPLE VARIABLES AT ONCE

across(.cols, .funs, ..., .names = NULL) Summarise
or mutate multiple columns in the same way.
summarise(mtcars, across(everything(), mean))

*l c_across(.cols) Compute across columns in
row-wise data.
= transmute(rowwise(UKgas), total = sum(c_across(1:2)))
MAKE NEW VARIABLES

Apply vectorized functions to columns. Vectorized functions take
vectors as input and return vectors of the same length as output
(see back). o

vectorized function

m mutate(.data, ..., .keep ="all", .before = NULL,
-> .after = NULL) Compute new column(s). Also
add_column(), add_count(), and add_tally().
mutate(mtcars, gpm =1/ mpg)

*! transmute(.data, ...) Compute new column(s),
H drop others.
transmute(mtcars, gpm =1/ mpg)
*. rename(.data, ...) Rename columns. Use

rename_with() to rename with a function.
rename(cars, distance = dist)

RStudio® is a trademark of RStudio, PBC + CC BY SA RStudio « info@rstudio.com « 844-448-1212 « rstudio.com » Learn more at dplyr.tidyverse.org + dplyr 1.0.7 + Updated: 2021-07
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Theme
Coordinates
Statistics
Facets
Geometries
Aesthetics
Data
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Coordinates «

-

Statistics

Facets

ggplot (data, aes(x=coll, y = col2)) +
geom point(alpha = 0.5) +
geom smooth () +
facet wrap(~ col) +
coord flip() +
theme bw() +

theme (legend.position = "none")
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« the R Graph Gallery Q CHARTTYPES QUICK TOOLS ALL RELATED ABOUT

ANNOTATION WITH GGPLOT2

Annotation is a key step in data visualization. It allows to highlight the main message of the chart, turning a messy figure in an insightful medium. ggplot2
offers many function for this purpose, allowing to add all sorts of text and shapes.

Annotate with geom_text o .
geom_text() allows to add annotation to [ 200} .
£ . §
one, several or all markers of your chart. o, [Fometsome .
Link
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https://r-graph-gallery.com/ggplot2-package.html

ggsave ("name of file.png", my plot, width = 15, height = 10)
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YAML



Rendered
YAML Header

: :"ExampWe" Example

"Zachary M. Smith"
"November 16, 2018" Zachary M. Smith

html_document November 16, 2018
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Mapping (key value pairs) Mapping of mapping (many keys and values)

Kernel: Linux Desktop:
CPU: AMD CPU: AMD
RAM: 16 GB RAM: ‘32 GB'

- -
Mapping sequences (key with many values)

) - Linux: |
Linux:
A UNIX-like, open source
- Fedora
operating system.
- Slackware
FreeBSD:
- FreeBSD

- NetBSD



il
2
3
4
5
6
7
8
9

—h

"Example”
"zachary M. smith"
"November 16, 2018"

: True

=

—

Rendeféd
YAML Header

Example

Zachary M. Smith

November 16, 2018

e 1 R Markdown
e 2 Including Plots
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https://zsmith27.github.io/rmarkdown_crash-course/lesson-4-yaml-headers.html

: "Example”

: "November 16, 2018"

1
2
3
4
5
6
7/
8
9
0

F—t

: "zachary M. smith”

=)

Rendered YAML
Header

Example

2 Including Plots Zachary M Srith
November 16, 2018
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Header

: "Example"

: "Zachary M. Smith"
. "November 16, 2018" Example
. 2 Including Plots

Zachary M. Smith
November 16, 2018

. true 1 R Markdown

: cerulean

1
2
3
4
5
6
7/
8
9
0
1

—

2 Including Plots
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"Example”
"zachary M. smith"
"'r sys.pate() "

"Example”
"zachary M. smith"
"'r Sys.pate() "

default

default : word_template.docx

CoONOUVIHS WN =
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Publish

Publish To

- RPubs
x"‘fﬁpubs RPubs is a free service from RStudio for sharing documents on the >
web.
RStudio Connect
‘ RStudio Connect is a server product from RStudio for secure sharing >

of applications, reports, plots, and APlIs.

Cancel
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Blog Your Educational Journey!

»  Medium

Create 'y&um Bfiﬂg in R
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Conferences!

useRL 2022 rstudio::conf
| The R éf,,sel' Conf@'fence | WASHINGTON D.C. July 25-28,2022

Onlirfe » GI;fi)a'I :
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R 0 |

Learning curve harder easier
Rdependen(ies rmarkdown + blogdown rmarkdown + distill
External dependencies hugo; hugo theme none
Supporting tools hugo templating; CSS CSS; pandoc
Style customization limitless colors & fonts via themer
Page Iayout depends on hugo theme limited
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BLOGGING IN EDUCATION

Resource E-Portfolios Parent
Nglelgigle Communication
Discussions
Inferacftive -

Collaboration

Blfe]ife]
Reports Providing
Lessons &
Project Based Materials

Learning
Platform

age Source: cliparisheep.co
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Home Blog Talks About CV € in ¥ N

Blog SUBSCRIBE

Enjoy this blog? Get notified of new posts via email

[ | Subscribe |

Jne2.2022 Locating R and R Adjacent Software and Configuration
Shannon Pileggi Files

My personal R administration on Windows 10
May 12,2022 Code line highlighting in Quarto revealjs presentations

Shannon Pileggi PR
Three methods make your code lines stand out = || Highlightline 1

Highlight line 2

Highlight line 3

Jan. 24,2022 Report Ready PDF tables with rmarkdown, knitr,
oo Pless kableExtra, and LaTeX

Customized raw data tables and gtsummary tables in PDF output

Piping Hot data
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https://www.pipinghotdata.com/

%  BeforelSleep Home microblog Talks Otherwrifings ~About

CATEGORIES

Articles (23)

collaboration

Push the limits of interactive mapping in R with
vector tiles

RSTATS | | VECTOR-TILES | | SPATIAL

daa science

Miles McBain

debugging
docker
A utorial on mapping with vecor tiles in R ergonomics |
ghost (1)

GIS

hacks (1
keyboards (
lisp (
loops (2

bas 2t 60 Days with the ZSA Moonlander: Review
re KEYBOARDS | | ERGONOMICS

I spent 60 days with the ZSA Moonlander Keyboard and ultimately returned it. I wanted to open science (2

like it, but couldn't make the ergonomics work for me. prollntiey
- R2VR
regex
. . . . Fhe Stack reproducibility
April 17,2021 A Public Service Data Science Stack: Collaboration
Miles McBain oata Amsiyet Mapping and Geocomputation rOpenSci
RSTATS | | COLLABORATION | | WORKFLOW | |REPRODUCIBILITY || RUNAPP st Loalh ety
\ OpenStreetMa rstats
git, GitHub, {targets}, VSCode, and other tools that our data science team uses to "._P o P ;
collaborate. sf ‘ 5 OSRN rstudio
| = ) i runapp
O% du gocker software development
: m aws { spatial
: O tidyeval
Collaboration Open Source Development
tidyverse

Before | Sleep
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Al Blog

RStudio Al Blog SUBSCRIBE

Enjoy this blog? Get notified
of new posts by email

Email
June 9, 2022 TensorFlow and Keras 2.9 [

Tomasz Kalinowski Please check this box if

you accept the
RStudio privacy policy:

TENSORFLOW/KERAS | | PACKAGES/RELEASES

New TensorFlow and Keras releases bring improvements big and small.

Subscribe
Posts also available at r-bloggers

CATEGORIES
Articles (114

Al & Society (1)
Audio Processing (3

Bayesian Modeling (4)
Cloud (3)

May 31,2022 Deep Learning with R, 2nd Edition Cancepts

Tomasz Kalinowski Data Management (2

NQW in ME/A\P Distributed Computing (9)

Explainability (2)

TENSORFLOW/KERAS

Announcing the release of "Deep Learning with R, 2nd Edition," a book that shows

you how to get started with deep learning in R. SECOND £DITION
Image Recognition & Image Processing (18)

| ' 0

Deep Learning with R
2 ¥ 5 . Natural Language Processing (9
Frangois Chollet wis Tomasz Kalinowski e . ). Allaire
Packages/Releases (2
Privacy & Security (4
Probabilistic ML/DL (12
Spatial Data (4)
Tabular Data

May 18, 2022 Community spotlight: Fun with torchopt

Sigrid Keydana
TORCH | | PACKAGES/RELEASES

Today, we want to call attention to a highly useful package in the torch ecosystem: TensorFlow/Keras (63)

torchopt. It extends torch by providing a set of popular optimization algorithms not
available in the base library. As this post will show, it is also fun to use!

Time Series
Torch (2

R Studio Al Blog
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https://blogs.rstudio.com/ai/

Example websites

Source: vignettes/examples.Rmd

The examples below illustrate the use of Distill for making websites and blogs.

Posts

sl RPN

R

v i (oo e}

ot Data Before | Sleep

Piping H

rr—

i E 5 :
et and T eremm— Q ' "l RS ‘
E ’ " T T 10 4 c p
Michael Clark: Statistics, . -
The Mockup Data, Science Matt Worthington
. = = - Teaching in Production
- o — Teaching in Production
Open Source Football Taras Kaduk
[ ]
¥ "
Tidyquintro course
website
Tidyquintro Tidymodels, Virtually

MO

g @0OpenSciSaudi, @batool664 @ WWW.0sc-Ksa.com batool@liverpool.ac.uk



https://pkgs.rstudio.com/distill/articles/examples.html

distill for R Markdown

Distill for R Markdown is a web publishing format optimized for scientific and technical
communication. Distill articles include:

e Reader-friendly typography that adapts well to mobile devices.

e Features essential to technical writing like LaTeX math, citations, and footnotes.

e Flexible figure layout options (e.g. displaying figures at a larger width than the article
text).

e Attractively rendered tables with optional support for pagination.

e Support for a wide variety of diagramming tools for illustrating concepts.

e The ability to incorporate JavaScript and D3-based interactive visualizations.

e Avariety of ways to publish articles, including support for publishing collections or
articles as a Distill website.

Distill for R Markdown is based on the Distill web framework, which was originally created

for use in the Distill Machine Learning Journal. Distill for R Markdown combines the
technical authoring features of Distill with R Markdown, enabling a fully reproducible
workflow based on literate programming.
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You will end up with these files in your project.

The most critical files are the index.Rmd and
}— .Rproj.user

— .nojekyll

— _site.yml

}— about.Rmd

}— docs

}— index.Rmd

L— mydistillsite.Rproj

the _site.yml ,and we mention a little about

them below.

Close RStudio and re-open your site by clicking on the project file ( .Rproj ).

When you re-open the project, you may notice the .Rproj file shows up in your Git
pane, which means that the file has changed since your last commit. What happened?
RStudio has detected that you have built a website, so a single line has been added to

your .Rproj file:

BuildType: Website ¥

@0penSciSaudi, @batool664 @ WWW.0sc-ksa.com batool@liverpool.ac.uk
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" P My Website  Home  About
name: "my-website

navbar: \ A
title: “My Website" , o My Website
left: Hello, Website!
‘m For more information about simple R Markdown websites, plea J@
site.html,

h re_f : ,andex x ht‘m} - Please also note that simple R Markdown sites are not based ¢

- text: "About" documents. For larger-scale and more sophisticated websites {

https://github.com/rstudio/blogdown.
href: about.html

a @0penSciSaudi, @batool664 wWWWw.0sc-ksa.com E batool@liverpool.ac.uk



https://github.com/shannonpileggi/pipinghotdata_distill/blob/master/_site.yml

creatfive_commons: CC BY
citation_url:vhttps://rstudio.github. 10/distiLl]

Reuse Text and figures are licensed under Creative Commons Attribution CC BY 4.0. The figures that have been reused

from other sources don't fall under this license and can be recognized by a note in their caption: "Figure from ..."

Citation For attribution, please cite this work as

BibTeX citation
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Build your own blog and publish it in Netlify or
GitHub pages
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More Info:

https://rstudio4edu.qithub.io/rstudio4edu-book/make-distill.html
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https://rstudio4edu.github.io/rstudio4edu-book/make-distill.html
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https.//www.voutube.com/watch?v=AADnsILpz|]4 e
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https://www.youtube.com/watch?v=AADnslLpzJ4
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