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To me IS Q:

* Programming language

Console  Terminal Jobs

/cloud/project/
# if statement
x <- -3
if (x < 0) {
print("x is a negative number")
} else if (x == 0) {
print("x is zero")
} else {
print("x is a positive number")

¥
1] "x is a negative number"

# else if statement
x <- @
if (x < 9) {
print("x is a negative number")
} else if (x == 0) {
print("x is zero")
} else {
print("x is a positive number")

¥
1] "x is zero"

# else statement
x <- 5
if (x < 9) {
print("x is a negative number")
} else if (x == 0) {
print("x is zero")
} else {

print("x is a positive number")

"x is a positive number"
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To me IS Q:

e Calculator

®@ o R Console

ORmeaEQQH E Kl

R version 4.0.5 (2021-03-31) -- "Shake and Throw"
Copyright (C) 2021 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl7.@ (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it under certain conditions.

Type 'license()' or 'licence()' for distribution details.
Natural language support but running in an English locale

R is a collaborative project with many contributors.

Type 'contributors()' for more information and

'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or

'help.start()' for an HTML browser interface to help.

Type 'q()' to quit R.

[R.app GUI 1.74 (7950) x86_64-apple-darwinl?.Q]

[History restored from /Users/saskiafreytag/.Rapp.history]

> 1+2

[11 3

> |




To me IS Q:

o Statistical analysis tool

‘ene
Q. ~ ¢~ -

Console

12 12 13.1115576
13 13 15.5081033
14 14 14,7995996
15 15 15.5708603
16 16 17.7862643
17 17 19.5859569
18 18 16.3386195
19 19 20.6401512
20 20 20.2760193
» fa < Inly ~ x, doto=dummy)
> summory(fm)

Coll:
Io(formulo = y ~ x, doto = dummy)
Residuals:

Min 1Q Medion Q Max

-2.9340 -1.1569 9.3064 9.9943 2.6004

Coefficients:

Estimote Std, Error t volue Pr(>itl)
(Intercept) -@.81669 0.78416 -1.041 e.311
x 1.08482  0.06546 16.572 2.41e-12 ***

Signif. codes: @ '***' 2,001 '**' 9.1 ‘' 9.05‘." 01" "1

Residucl stondord error: 1.688 on 18 degrees of freedom
Miltiple R-squared: @,9385, Adjusted R-squared: @.9351
F-stotistic: 274.6 on 1 ond 18 OF, p-value: 2.4@5e-12

> fal < Ia(y ~ x, dotomdummy, weight=1/wr2)
> summary(fml)

Coll:
1n(formula = y ~ x, data = dummy, weights = L/wA2)

Weighted Residuols:
Min 10 Medion k) Max
~1.79130 -0.53206 ©.06856 ©.41752 1.3%@2

Coefficients:

Estimate Std. Error t value Pr(>itl)
(Intercept) -0.25691 @.69171 -0.371  @.715
x 1.03443 9.07053 14,666 1.88e-11 ***

Signif. codes: @ '***' 9.001 ‘**’' 9.01 ‘' 0.05 .V 0.1 "1
Residual standard error: ©.7644 on 18 degrees of freedom

Miltiple R-squored: ©.9228, Adjusted R-squored: ©.918%
F-stotistic: 215.1 on 1 ond 18 OF, p-volue: 1.877e-11

>

RStudio

4

Crvironment  Mistory

2 #import Dstasets  § Clear (&

@ Global tnvironment » |
Date

© dummy 20 obs. of 2 voricbles

x:int 12345678910 ...
y: mum 2,869 3.074 -0.496 3.762 4.981 ...

Volues

Ofn List of 12

Ofm List of 13
- mm [1:20] 1.51.711.87 22,12 ...
x int [1:2X] 12345678910 ...

Files Pots Packages Help Viewer
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To me IS a:

* Visualisation platform

Switzerland's regional demographics
Average age in Swiss municipalities, 2015

Map CC-BY-SA; Author: Timo Grossenbacher (@grssnbchr), Geometries: ThemaKart, BFS; Data: BFS, 2016; Relief: swisstopo, 2016




To me IS Q:

e Document editor arkdown

‘o0 e@ ~/Documents/rmarkdown - gh-pages - RStudio
Ql- -~ = - ‘*, v |- » Addins ~ & rmarkdown - |
@ 5-parameters.Rmd x = Environment History Build Git am
1 V' Qe kit - " ‘a 3PRin Files Plots Packages Help Viewer =
S - I
2 title: "Visualizing the ocean floor"
3 output: html_document . . .
B arous: Visualizing the ocean floor
5 data: "hawaii" The marmap package provides tools and data for visualizing the ocean floor. Here is an example
6 --- contour plot of marmap’s hawaii dataset.
7
8- *""{r include = FALSE} N
9 library(marmap)
10 library(ggplot2)
11
12
13
14 The [marmap]Chttps://cran.r-project.org/web/packages/marmap/index.h
tml) package provides tools and data for visualizing the ocean
floor. Here is an example contour plot of marmap's “'r
params$data’ | dataset.
15

16- **"{r echo = FALSE}

17 data(list = params$data)
18 autoplot(get(params$data))
19

20

21

14:199 (Top Level) = R Markdown =

Console 20




To me IS Q:

o Website editor

Nicks Website  Home  About Me

About Me

* Name: Nick
* Ocupation: “Student”
* Hobbies: Learning software development instead of studying for exams.

Here is a super cool photo of me doing one of my favorite things, yawning.




Tome@isa: .

* Presentation editor xaringan

IVE THE LIFE YOU'VE
LWAYS DREAMED OF.
3E FEARLESS IN THE
FACE OF ADVERSITY.
KEHO0R AR NATION
NHENEVER POSSIBLE. t e Y O
ECOGNIZE THE  AUTY | Kunoichi y < /
WATSURROUNT — —— —

EMEMBER WHI -

AME FROM, BU

LOSE SIGHT OF
YOU ARE G0

L B SN Emi Tanaka

-/ 2018/09/08

A xaringan theme for the R-Ladies ninja




To me IS a:

e Application maker

Shiny MRl Home

Choose a Demo Data Upload a .nii .nii.gz

30 Brain MR Browse... _ interactive  OFF

27 145 163176




To me R Is a:

* Art generator




To me ﬂ IS a:

o Community

A

Ladies




. Studio - a natural home for

date n wday
2013-01-01 842 Tue
2013-01-02 943 Wed
2013-01-03 914 Thu

v

ggplot(daily, aes(wday, n)) +
+ geom_boxplot(outlier.colour = "hotpink") +
+ labs(x = "Weekday", y = "Flights",

Console/etc.:
Cooking stove

subtitle = "Number of 2013 New York Flights Each Weekday")

.
. .
Source: Environment/etc.:
@ RStudio File Edit Code View Plots Session Build Debug Profile Tools Window Help
a0 @ Flights - RStudio
o - &R g~ ~ Addins ~ & Flights ~
® flights-example.R —[= Environment History Connections Tutorial —(=
Source on Save Rt “ Run b g Source ~ g ~* Import Dataset ~ % 346 MiB ~ y List ~ v
1 library(nycflightsl3 ¥ package contair R ~ ") Global Environment ~
2 library(lubridate
3  library(dplyr Data
4 library(ggplot2 © daily 365 obs. of 3 variables |
5 $ date: Date[1:365], format: "2013-01-01" "2013-01-02" .. |
6 head(flights, n = 3 : |
X $n :int [1:365] 842 943 914 915 720 832 933 899 902..
7 daily flights < —— — _
8 mutate(date - make_date(year, month, day $ wday: Ord.factor w/ 7 levels "Sun"<"Mon"<"Tue"<..: 3 ..
9 count(date
10 mutate wday - wday(date, label TRUE
11 head(daily, n = 3
12 ggplot(daily, aes(wday, n
13 geom_boxplot(outlier.colour "hotpink"
14 labs(x "Weekday", y "Flights",
15 subtitle “"Number of 2013 New York Flights Each Weekday"
16
1 (Top Level) = R Script <
Console Terminal Jobs —[= Files Plots Packages Help Viewer —=
~/Documents/Flights/ M Zoom -Z Export + @ ¥ O (
year month day dep_time sched_dep_time dep_delay arr_time sched_arr_time arr_delay carrier Number of 2013 New York Fllghls Each Weekday (
2013 1 1 517 515 2 830 819 11 VA 1000 - | [_1ﬁ —l—
2013 1 1 533 529 4 850 830 20 UA ,—l—| [ ] | | ‘
2013 1 1 542 540 2 923 850 33 M | ( ] | I j
: ' ! |
> daily <- flights %% 900 { 8
+ mutate(date = make_date(year, month, day)) %%
+ count(date) %>% §2]
+ mutate(wday = wday(date, label = TRUE)) 'g,
> head(daily, n = 3) i 800-

700 -

Wed Thu Fri

Weekday

Sun Mon Tue

Plotting pane/etc.:
Platting

and more

Cool extra features

and so many exira helpful features, such
as tab complete, search, code snippets, ...




Extending the " universe with packages

Repositories such as CRAN and Bioconductor allow you to install

packages that add further functionality

> install.packages("ggplot2")

The downloaded binary packages are 1in

/var/folders/h9/@dch4nrd7w50dk jtx5w2jfwh@000gn/T//RtmpzBNYsJ/dow
nloaded_packages
> library(ggplot2)

> Plots

@ Update

Files

£ Install

Name

System Library
abind
ade4

affy

affyio
annotate
AnnotationDbi

AnnotationFilter

AnnotationHub
ape
ArchR

For Bioconductor use BiocManager::install

Packages

For example the reticulate package
allows you to interface with python

Help Viewer

. Packrat

Description

Combine Multidimensional Arrays

Analysis of Ecological Data: Exploratory and
Euclidean Methods in Environmental Sciences
Methods for Affymetrix Oligonucleotide Arrays
Tools for parsing Affymetrix data files
Annotation for microarrays

Manipulation of SQLite-based annotations in
Bioconductor

Facilities for Filtering Bioconductor Annotation
Resources

Client to access AnnotationHub resources
Analyses of Phylogenetics and Evolution

Analvzina cinale-cell reanlatarvy chramatin in

=]

Version

1.4-5
1.7-16

1.68.0
1.60.0
1.68.0
1.52.0

1.14.0

2.22.0
5.4-1
101



Tackling your project with “J®

Common steps in your R data analysis project:

il []

Organise project Read in data Data wrangling

[ ]

Analysis Visualisation Report

A




Taking you through a project example

L -

Pl '/ A £/ Bill

%

chwS R4

" |Bill depth

Note: In the raw data, bill dimensions
are recorded as “culmen length” and
“culmen depth”. The culmen is the
dorsal ridge atop the bill.

AH O O B PalmerPenguins i f o
Insert Draw Page Layout Formulas Data Review View Acrobat 2+ Share A
"~ "' Caliori(Body) + 12 | Ax Ax = = 2] §+  CowepTen- General | - G g | 2 ? Ay Q- B
e B XY QrAL| (SIS S|4E (93] | Evewscore- |[$[)%] (%843 | gorttcosl omat O | ot pormut- | @- St PEA | Copmpmise
€ Possible Data Loss Some features might be lost if you save this workbook in the comma-delimited (.csv) format. To preserve these features, save it in an Excel file format. Save As...
A1 - fx v
A B C D E F G H | J
1 _|species island bill_length_m bill_depth_m flipper_lengtl body_mass_g sex year
2 1 Adelie Torgersen 39.1 18.7 181 3750 male 2007 I
3 2 Adelie Torgersen 39.5 17.4 186 3800 female 2007 p O m e r -
4 3 Adelie Torgersen 40.3 18 195 3250 female 2007 p e n g U l n S
5 4 Adelie Torgersen NA NA NA NA NA 2007
6 5 Adelie Torgersen 36.7 19.3 193 3450 female 2007
7 6 Adelie Torgersen 39.3 20.6 190 3650 male 2007
8 7 Adelie Torgersen 38.9 17.8 181 3625 female 2007
9 8 Adelie Torgersen 39.2 19.6 195 4675 male 2007
10 9 Adelie Torgersen 341 18.1 193 3475 NA 2007
11 10 Adelie Torgersen 42 20.2 190 4250 NA 2007
12 11 Adelie Torgersen 37.8 17.1 186 3300 NA 2007
13 12 Adelie Torgersen 37.8 17.3 180 3700 NA 2007
14 13 Adelie Torgersen 41.1 17.6 182 3200 female 2007
15 14 Adelie Torgersen 38.6 21.2 191 3800 male 2007
16 15 Adelie Torgersen 34.6 21.1 198 4400 male 2007
PalmerPenguins +

Ready N ] ] - e— e 212%



Organise your project

~/Desktop/Getting started with R/Penguin_Analysis - RStudio

New Project [ N
© - O o~ ~ Addins ~ R Penguin_Analysis ~
Create project from:
Console Terminal =) Environment History Connections ]
~ /Desktop/Getting started with R/Penguin_Anal = = ~* Import Dataset ~ )’ List ~

R New Directory

Start a project in a brand new working directory ] Global Environment ~

R is a collaborative project with many

contributors.
‘ Existing Directory Type 'contributors()' for more informat
lasy _RJ Associate a project with an existing working directory ion and Files Plots Packages Help Viewer= D
"citation()' on how to cite R or R pack
. . . O New Folder €@ Delete  Rename {}More
) ages in publications. :
Version Control Getting started with R = Penguin_Analysis & ..
Checkout a project from a version control repository Type 'demo()' for some demos, 'help()' T Size
for on-line help, or t .
] ) .
e help.start()' for an HTML browser inte | data
rface to help.
%! Penguin_Analysis.Rproj 204 B

Type 'q()' to quit R.




Read in your data

\'%

data <- read.csv("data/PalmerPenguins.csv™)

> head(data)
X species island bill_length_mm bill_depth_mm
1 1 Adelie Torgersen 39.1 18.7
2 2 Adelie Torgersen 39.5 17.4
3 3 Adelie Torgersen 40.3 18.0
4 4 Adelie Torgersen NA NA NA - not available, i.e. missing data
5 5 Adelie Torgersen 30 ¢ 19.3
6 6 Adelie Torgersen 39.3 20.06
flipper_length_mm body_mass_g sex year
1 181 3750 male 2007
2 186 3800 female 2007
3 195 3250 female 2007
4 NA NA  <NA> 2007
5 193 3450 female 2007
6 190 3650 male 2007

R 1./

googledrive feather

... and many more specialised packages



Wrangle your data into shape

data <- data %>% filter(!is.na(bill_length_mm))

v

> head(data)

X species i1sland bill_length_mm bill_depth_mm flipper_length_mm
1 1 Adelie Torgersen 591 187 181
2 2 Adelie Torgersen 39.5 17.4 186
3 3 Adelie Torgersen 40.3 18.0 195
4 5 Adelie Torgersen 36.7 19.3 193
5 6 Adelie Torgersen 39.3 20.6 190
6 7 Adelie Torgersen 38.9 17.8 181

body_mass_g sex year

3750 male 2007
3800 female 2007
3250 female 2007
3450 female 2007
3650 male 2007
3625 female 2007

OVl WN B




Analysis time

Bioconductor provides tools for the analysis and comprehension of
high-throughput genomic data.

Biolconductor

Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » BiocViews

All Packages

Bioconductor version 3.13 (Release)

Autocomplete biocViews search:

7 Software (2041)
AssayDomain (819)
BiologicalQuestion (866)
Infrastructure (480)
ResearchField (953)
StatisticalMethod (762)
Technology (1301)
WorkflowStep (1121)

AnnotationData (976)
ExperimentData (406)
Workflow (29)

Packages found under Software:

Help

Developers About

Rank based on number of downloads: lower numbers are more frequently downloaded.

Show entries

Search table:

Package Maintainer Title Rank
. . Bioconductor Package S4 generic functions used in
BiocGenerics A . 1
Maintainer Bioconductor
BiocVersion Blo_conf:luctor Package S_et the appropriate version of 2
- Maintainer Bioconductor packages
. Foundation of vector-like and
S4Vectors Blo_c onfjuctor Package list-like containers in 3
Maintainer :
Bioconductor
Bioconductor Package Foundation of integer range
IRanges N X O — 4
Maintainer manipulation in Bioconductor
. Bioconductor Package Biobase: Base functions for
Biobase A . 5
Maintainer Bioconductor
- Bioconductor Package :
zlibbioc e An R packaged zlib-1.2.5 6
Utilities for manipulating
GenomelnfoDb Bioconductor Package chromosome names, including 7

Maintainer

maodifying them to follow a
particular naming style



Visualise your results

Penguin size, Palmer Station LTER
Flipper length and body mass for Adelie, Chinstrap and Gentoo Penguins

6000

Penguin species
© Adelie
A Chinstrap

wn
o
o
o

B Gentoo

ggplot(data, aes(x, y, color)) +
geom_something() + theme()

Body mass (g)

H
(=]
(=]
o

o
3000 o ° o.‘: o0,

170 180 190 200 210

220 230
Flipper length (mm)




Summarise it in a report

Penguins

Saskia Freytag
01/08/2021

Read in data

Exploring factors

The penguins cata has three factar varables:

data Wb

sland

Exploring scatterplots

The penguins cata also has four continuous varables, Making S unigue scatterpicts possbie!

bedy_mass g

flipper_length_mm




Debugging in @

L 0'\' ‘H'\ S. Huh. ?ea\\ Fine. Res\-ar'l'u
) | ‘\'\nouug\n‘l‘ -l"nay‘l' "3 OH WTF

was (tf.

a.
insert aweSoM{\
Yheme Song




Debugging in

Error messages can be helpful, google them.

Use R ’s interactive capabilities to your advantage.

Make it repeatable.

Remember “ Q) redlly, really wants to complete any call.

> 1+¢(1,3,4)
[1] 2 4 5



Finding help for \Q

* stackoverflow

°® H#rstats twitter

* rOpenScience forum

® RStudio community

® Bioconductor support
forum

e RlLadies slack



https://stackoverflow.com/questions/tagged/r
https://twitter.com/search?q=#rstats&src=typed_query
https://discuss.ropensci.org/
https://community.rstudio.com/
https://support.bioconductor.org/
https://support.bioconductor.org/
https://rladies-community-slack.herokuapp.com/

Best " Q) resources for beginners

@ Jesse Mostipak is in the #SLICED playoffs! ® M O D E R N D IV E

@kierisi
over in Slack-land a colleague asked for resources on o R fOI' DC“'CI SCience
sourtes aimed at beginmere, o * Stat545

S0 ® Chromebook Data
here is a thread of my personal favorites: SCie nce

® swirl

Ak first | was [ile..

\,u\‘\' now 1t's “l(g.._

R *

\"'—i s i Vet N —“-—.m%

1:10 AM - Oct 9, 2018 - Twitter Web Client


https://t.co/0xyBszKoKv?amp=1
http://r4ds.had.co.nz
http://stat545.com
https://t.co/f9CYPsYwN0?amp=1
https://t.co/f9CYPsYwN0?amp=1
https://swirlstats.com

Question and Answer Time

| KNOW_
LOTS!

AOW . o
MUCH
| THINK

| KNOW
ABOUT R Q

®
| KNOW _ ¥

NOTHING

TIME



