02
computing
infrastructure

teaching
data
science
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don’t start like th’ .,

start like this

- 3o to rstudio.cloud

- Log In

> Nnello R

Bd these packages
stall git

00 rstd.to/teach-ds-latinr
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why RStudio in the cloud?

‘ reduce friction at first exposure to R

!

D install R and RStudio on a server and provide
access to students:

B Ceﬂ-:ra Hzed RStU d iO server [ Cetinkaya-Rundel, Mine, and Rundel, Colin. "Infrastructure and tools for

teaching computing throughout the statistical curriculum.” The American g

B DOC KE I’ized RStU d iO server | Statistician (2018). Part of the Practical Data Science for Stats collection. b3

_ RSJ[UC“O C\Oud this workshop @
QO rstd.lo/teach-ds-latinr 3

avoid local installation
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what is RStudio Cloud?

We created RStudio Cloud to make it
easy for professionals, hobbyists, trainers,
teachers, and students to do, share,
teach, and learn data science using R.

00 rstd.to/teach-ds-latinr
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000 RStudio |
O -0y 2~ A Co to fle/functicn ~ Addins ~ R Project: (None) ~
Console Terminal - Environment History Connections — =
~/ |~ Import Dataset ~ { — List ~ v
"} Global Environment ~ Q
R version 3.6.0 (2019-04-26) -- "Planting of a Tree"
Copyright (C) 2019 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwin15.6.0 (64-hit) Cnvironment is empty

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. Files Plots Packages Help Viewer = ]

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.

h 4 .
QO rstd.lo/teach-ds-latinr l/ ‘ 0 @96 . O ﬁ ‘ ‘ e Stu d I O 5
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— Your 2CL « Click to name your project

File Edit Code View Plots Session Build Debug Profile

Q .o~ # Go to file/function + Addins ~

Console Terminal  Jobs

/cloud/project/

R version 3.6.0 (2019-04-26) -- "Planting of a Tree"
Copyright (C) 2019 The R Foundation for Statistical Computing

Platform: x86_64-pc-linux-gnu (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.

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.

> |

00 rstd.to/teach-ds-latinr

Tools

Help

LecROCHN

Q% Ops © O :
g ©

Mine Cetinkaya-Rundel

R3.6.0 ~
= Environment History Connections ——
™ -/ ~Import Dataset ~ [ = Lst~ | (5 ~
"} Global Environment ~ Q
Environment is empty
Files Plots Packages Help Viewer o )
© NewFolder ©  Upload © Delete = Rename {g More - .
") @ Cloud = project R
A Name Size Modified
t.
Y] .Rhistory 0B Jun S, 2019, 8:32 AM
| R project.Rproj 205 B Jun 5, 2019, 8:32 AM

R Studio Cloud
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why RStudio Cloud?

4
i does not require IT support
—aOm__ | |
ﬁ features designed for instructors:

QO rstd.to/teach-ds-latinr
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why RStudio Cloud?

4
i does not require IT support
—aOm__ | |
ﬁ features designed for instructors:

- classes can be organized in workspaces

- members can be assigned different roles: instructor, TA, student
- projects can be public or private
- projects can be made Iinto assignments

- students can make copies of projects created by instructor

- Instructor can peek into student projects

- a base project template can ensure same packages in each new
project created in the workspace

QO rstd.lo/teach-ds-latinre - g|t \/\/Qrkg Out O]C the bOX

8
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i

L

f upper level stats / data WOrkshops

0* intro stat /
p  datascience

science / programming

varied computing ”ﬁﬁ

background and different ﬁ
computer setups k

little to no background in ﬁ A
ﬁﬁ stats, data science, x

programming

QO rstd.to/teach-ds-latinr
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@] B RStudio Cloud

& & https://rstudio.cloud

EStudio Cloud

Welcome to RStudio Cloud “*™

Do, share, teach and learn data science with R.

Get Started

If you already have an RStudio shinyapps.io account, you can log in using your existing credentials.

QO rstd.to/teach-ds-latinr

Log In

Sign Up

10
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O B RStudio

< @& https://login.rstudio.cloud

Email

Password

Log in with Google

ii

Log in with GitHub

Forgot your password? | Sign up

By clicking log in, you agree to the RStudio.cloud terms of use.

© 2019 RStudio, Inc. , O m n

QO rstd.to/teach-ds-latinr

log in with Google,
GitHub, or

shinyapps.io

Or create a new
account

11
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> Your turn!

% RStudio Cloud

= & https //rstudio.cloud Incognitn @

eStudio Cloud = Your Workspace Info
I—Og OUt Of RStUdIO Spaces
| Your Pro ects Bl ooions

Your Workspace

ClOUd aﬂd ‘Og baCk Iﬂ ‘ 423 DS SIGCSE 2019 T search Projects

Q

222 DSBox course
T 2C18 - H R o
aas oCCTS 2C18 - RStudio Cloud Sort F‘I’OJGCIS

#a& Preparing to Teach © By name

By date creatad
222 R-Ladies LA

222 recloud-tesnng .
Capacity

244 RStudio Cloud \Webinar This your personal
can cr2ate a virtual

222 STA 112F5 - Fall 2018 projects.
222 STA 199 - Spring 18 Learn more about

Guide
aas Teaching Data Science

+ New Spzace

Learn

@ Cuide

1 What's New

€ studio Cloud ™

Terms and Condit ans System Status

(D Primers

00 rstd.Lo/teach-ds-latinr
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workspaces

Your Warkspace

-
S Info 10 Mine Cetinkaya-Runde

o Proecie DIEE oo ' when you create an account on
\ e o RStudio Cloud you get a

workspace of your own -
Viﬁ\ R Orojects you create here are can
; s s s e public or private

you can create a virtually unlimited
number of projects.

O Cheat Sheets

Infe Learn more zbout Your Workspace in
mo
the Guide.
D Terms and Conditions

" system Status

you can add a new workspace
and control its permissions -

Drojects you create here can
also be public or private

. alpba
@Studlo Cloud
ferms and Cond System Status

QO rstd.to/teach-ds-latinr 18


http://rstd.io/teach-ds-latinR

a new project in RStudio Cloud IS a new project in RStudio

RStudio B Edit Code View Plots Sessi

New Project Q) New File > B
OR) | <2~ New Project...

v

f you use RStudio, use projects! Trust me, you won't regret it.

PSA -ind out more at r4ds.had.co.nz/workflow-projects.html.

QO rstd.to/teach-ds-latinr 14
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projects from git

a new project from Git Repo IS creating (cloning) a project
in RStudio Cloud from a Git repository RStudio
New Project
NEW PrOj ect Back Create Project from Version Control
== New Project T o >
0 Clone a project from a Git repository
O NeW PrOjeCt frOm Glt Repo z:::\llc‘::i\o:roject from a Subversion repository >
Cancel

QO rstd.to/teach-ds-latinr 15
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o
iiE

QO rstd.to/teach-ds-latinr

teaching a
short workshop

teaching a
longer course

16
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QO rstd.to/teach-ds-latinr

teaching a
short workshop

17
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00 rstd.Lo/teach-ds-latinr

A Mine CetinkayaRundel
@minebocek

Replying to @nocamross @rstudio

Easy peasy, it'll even fit in a tweet:

- Go to rstudio.cloud -> Login -> New
Project

- Install packages, add scripts, Rmds etc.
- Gear icon -> Access -> Everyone

- Copy URL and share

3:06 PM - 29 May 2019

18
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8 RStudio Cloud X -

C @& https://rstudio.cloud/projects

. ! =
@Studlo Cloud > Your Workspace Info m Mine Cetinkaya-Rundel
Spaces
3 S -
. earch Projects
+ New Space No Projects J
Learn
Ol Sort Projects
uide
® By name
! What's New O By date created
(') Primers
O Cheat Sheets CapaC|ty
This your personal workspace, where
E) Feedback and Questions you can create a virtually unlimited

number of projects.

Learn more about Your Workspace in
the Guide.

Info

D Terms and Conditions

||l System Status

€)studio Cloud ™ vy O @ E

© 2019 RStudio Inc. k
\

00 rstd.lo/tea ch-ds—\jsvmﬁ

Terms and Conditions  System Status
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rstd.io/cloud-workshop-project

@ RStudic Cloud

& https://rstudio.cloud/proect/3743247 GRS ¥ ¢ Incegnito e :

Your Workspace / Workshop Materials O & Mine Cetinkzya-Rundel

File Edit Code View Plots  Session Build Debug Profile Tools Help

@ v 2 - Cu 1o file) functior « Addns « R3&6C »
& template Rmd —|= Environment History Connections —=
Vg : - \"Knit 2 v ¢G |ﬂSEI'( v id R_n v ',5, . -~ i -~ |m’”"t Dat‘set . -,I Llit = =
lv === ) Glanal Fravicenment ~
2 title: "Template"”
3 oauther: "Mine"
4 CCte: .t'IIJJILJUJ-g" I nuiranment s “H'x]".f"
S output: herl_document '
6 ---
/
&~ "7 {r serup, include=FAlSF} »
9 knitr::opts chunkSset(echo -« TRUE)
10
11 Files Plots Packages Help  Viewer e )
12~ #¥ R Markdaown @ NewFolder & Uplcad © Deolete  « Rename  {F More ~
1 -
]z Thi & Ccud  projent 5
5 15 an R Markdown dacument. Markdown is a simple farmatting syatax for cuthering ' :
HTML, PCF, and MS Word documents. For more details on using R Markdown see « Name Size Modified
zhttp:s/rrarkdown, rstudio, com>. T.
15 —_— ' .
31 0 Template : i Rhistory CB Jun 5, 2019, ¥ .41 A
% project.Rproj 205 B Jun S, 2019, G:11 AM
Console Terminal Jobs am -
& templats Rmd A28R Jun 5, 2019, 943 AM

cloud/project,

STiFeWER TS el ™ 4 P nsa- U -
¢ DONE (reacaxl)
* installing *binary* package ‘tidyr'
* DONE {tidyr)
* installire *bBinary* package ‘broom’
¢ DONE (hroom)
* installing *binary* package ‘rodelr’
* DONE (modelr)
* installire *bBinary* package ‘cidyverse’
¢ DONE (tidyverse)

“Slmps/RirpUxzqlA/downlcaded_packages’

00 rstd.lo/teach-ds-latinr
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@® Coogle X +

C @& https://www.google.com

About  Storz Gmail Images =:= m

{e»

Google Search I'm Feeling Lucky

United Kingdom

Advertising Business Frivacy Terms Settings
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V students land directly in a
project upon login

vV works well for workshops
where all work will be
completed in a single project

V also great for sharing code in

general, e.g. collaboration,
reprexes, etc.

QO rstd.to/teach-ds-latinr

sharing an individual project

! students need to remember
to make a copy of the project
(which means you need to
remember to remind them!)

! changes you make after
student launches the project

won't propaga

e to their project

23
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> Your turn!

You're the instructor:

- Create a new project and give it a name.

- Create a template R Markdown document in the project.

- Change the access level of the project so others can see it as well.

- Grab the project URL and share it with your neighbor:

- Tip: You can create a short link for the URL at bitly.com.

Now you’re the student: Access your neighbor’s project as if you're
the student and they're the instructor.

00 rstd.to/teach-ds-latinr
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QO rstd.to/teach-ds-latinr

—ﬁ—

iEE

teaching a
longer course

25
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@® RStudio Cloud X o

C @& https://rstudio.cloud/projects

Studio Cloud & Your Workspace

’ &=
Info 1] Mine Cetinkaya-Rundel
Spaces
) Your Projects Options X
==_ Your Workspace

. - .
+ New Space Workshop Materials [il]] Delete Search Projects
. Created Jun 5. 2015 9:40 AM Q

Learn

- .

Sort Projacts
@ Guide :

® By name
! What's New O By date created
(') Primers

Capacity

O Cheat Sheets
This your personal workspace, where

&) Feedback and Questions you can create a virtually unlimited

number of projects.

Learn more about Your Workspace in

Info
the Guide.

D Terms and Conditicns

Il System Status

00 rstd.lo/tea oh-ds-jsm@
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> Your turn!

You're the instructor:
- Create a new workspace and give it a name.
- Tip: Check in with your neighbor and use a ditterent name.

- Add a short description.

QO rstd.Lo/teach-ds-latinr
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getting students into class workspace

Access
@ Invitation required after drop/add switch over to this access
Add specific members to the space by sending level, use invitations for visitors added mid-
invitations.
INVILations Semester
® Shared
Anyone with the sharing link can access the space.
initial Role @) make workspace shared for a short period of
. . time, share link with students, enroll them as
Contributor - |
contributors
B Copy Sharing Link

QO rstd.to/teach-ds-latinr
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permission levels

admin manage users, view, edit and manage all projects instructor
moderator view, edit and manage all projects TA
contributor create, edit and manage their own projects student

viewer view projects shared with everyone auditor

QO rstd.to/teach-ds-latinr
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permissions

Permissions )
Contributors can see the members list students can see each others’ names, but
] Contributors can make their projects cannot change the visibility of their projects

visible to all members

) Viewers can see the members list auditors / visitors can’t see students’ names

QO rstd.to/teach-ds-latinr
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capacity

Request More Members X r
Total number of members you'd like in this space (approximate) 0
Capacity 2] : i
This space can have up to 2 more
members. g What you're using this space for

Request More Members

You should hear from us via our support system within 24 hours.

Thanks,
The RStudio Cloud Team

Request More Members

QO rstd.to/teach-ds-latinr
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> Your turn!

You're the instructor:
- Change the settings of your workspace to Shared.

- Change the permissions so that contributors or viewers can’t see the
list of members and can’t change the visibility of their projects.

QO rstd.Lo/teach-ds-latinr
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@® RStudio Cloud X

& @ https://rstudio.cloud/spaces/ }/projects

. ) . . i =
— RStudio Cloud Webinar Members Info g W Mine Cetinkaya-Rundel

Optons .

Search Projects

Q

All Projects

No Projects

List Projects
® All

0 Shared with everyone

_ Yours

Sort Projects
® By name

) By dale crealed

Capacity
This space can have up to 25 more
projects.

Request More Projects

00 rstd.lo/tea oh-ds-jsm@
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> Your turn!

You're the instructor:
- Add a base project to your workspace:
- Install one or two of your favorite packages.

- Start an R Markdown document so necessary packages get installed.

- Add a code-of-conduct.md.
- Make this project visible to everyone.
- In the settings menu, set this project as the base project.

- Create a new assignment: hw-01.

QO rstd.to/teach-ds-latinr
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rstd.io/cloud-course-workspace

@ RStudio Cloud

C & https://rstudic.cloud

RStudio Cloud Webinar Projects Info 0 O Mine Catinkaya-Ryndel

A“ [\/1 ’.‘mbCI’S a Acd Member (:’[:hCﬂS X

Current Members Invitations Q ACcoss

Invitation required
Name 2=  PRole
¢ Shared
Mire Cetinkava-Rundel

Initial Role (7)

am

Contributor

[[_5 Copy Skzaring Link

Perm ssions
¥ Centributors can scc the members hist

Centributors can make their projects
visible to all memkters

Viewers car see the members list

QO rstd.Lo/teach-ds-latinr
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@ Google X +

C @& https://Jhww.google.com

About  Store Gmail Images s Signin

(=

Google Search I'm Feeling Lucky

g A privacy reminder from Google REMIND ME LATER m

Unitad Kingdom

Advertising Business Privacy erms Setlings P 9
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> Your turn!

You're the instructor:

- Grab the sharing link for your workspace.
- Optional: Make a short link for it.

- Share it with your neighbor.

Now you’re the student:

- Access your neighbor’s workspace and start the assignment.

QO rstd.to/teach-ds-latinr


http://rstd.io/teach-ds-latinR

git integration

New Project : :
New Project from Git Repo X I
+ New Project URL of your Git repository
> e
) New Project from Git Repo I |
Packages @

Add packages from the base project
base project template can

be used, so new project
from git also has the right
packages installed!

QO rstd.to/teach-ds-latinr 38
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sharing a workspace

V various permission levels ! students land in the
workspace, may need to
provide instructions for the next

Steps

V/ base projects with desired
packages installec

V assignments, which remove
the need to remind students to
make a copy of the project
before starting work

! vou can update the base
oroject throughout the course,
out it will only be applied to
projects created going forward

V ability to peek into students’
projects

QO rstd.to/teach-ds-latinr 39
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parting remarks

QO rstd.to/teach-ds-latinr
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QO rstd.to/teach-ds-latinr

v

each project is allocated 1GB of RAM

¢ test thi

INnvolving

Nngs out before assignments
arge datasets

what your students see Is not always what

yOU See

¢ Create a secondary account and add as a

student

41


http://rstd.io/teach-ds-latinR

eStudio Primers

The Basics

Start here to learn the skllis that
you wlill rely on In every analysls
(and every primer that follows):
howi to inspect, visualize, subsct.
and transform your data, as well as
how to run code.

Iterate

111

Master a core pregramming
paradigm with the purrr package:
foreach __ do_

Crganize Your Work 0

=

-

LN —

V- .\
—

Eecome an R guru by mastering all
of the teol: bullt Into the RStudio
IDE. Discover best practices for
programming, debugging, version
control, package building and
more.

Work with Data

Bl
2
N

4

oy

Learn the maost Important data
handling sklills In R: how to exwract
values from a table, subset tables,
czloulate surnmery statistics, and
derive new variables.

VWrite Functions
o

s

\»
. @ "~
N >

Functicns are the Key to
programming In R. This primer will
teach you how to write and use
vour awn reusable functions.

Learn data scicnce basics with the interactive tutorials below.

Visualize Data

A
AAA
AAA

L2arn how to use ggplot2 to make
any type of plot with vour data.
Then learn the bast ways to
visualize patterns within values and
relationships between varighbles.

Report Reproducibly

.\0\.\0\.\.\.
.\0\.\0\.\.\0\
.\0\.\0\.\0\0\

best authering format for Data
Science: R Markdown.

Tidy Your Data

Unlock the tidyverse by learning
how to make anc use tidy data. the
data format designed for R.

Build Interactive Web App@

Say hello to Shiny, R's package for
bullding Interactive web apps.
Learn to turn your analyses into
elepant tools to share with others

primers

QO rstd.lo/tea ch-ds—\jsmz{ﬁ
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QO rstd.to/teach-ds-latinr
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We're in alpha and still adding important featt

improving performance, reliability and availabi

res and
Ity.

Please reach out with any questions or feedback at

https:/community.rstudio.com/c/rstudio-cloud.
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-R

RStudio Cloud is currently free to use. As we learn what it costs to operate the servi

and

-E LUNCH?

now it is used by the community, we will offer free and paid plans, as we do wit

shinyapps.io. We will be asking you for feedback on our ideas along the way.

."-l— .
'
D
=

QO rstd.to/teach-ds-latinr

ce

44


http://rstd.io/teach-ds-latinR

