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What this talk is about

+ R: The Big Picture
+ The R Ecosystem

- The R Consortium .
- What it does @
>

- How it works

- Some Accomplishments ®
- Why Join? o O

- How everyone can get
involved
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R is more than a language!

-+ The world's largest open repository for statistical knowledge

- Contains reference implementations for almost every important
statistical algorithm

+ The dominant language for statistical computing
- A gateway to other computational resources

- Avibrant community with a stable ecosystem
Community means people who:

1. self-identify

2. interact frequently
3. contribute and recognize the contributions of others
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R's Trajectory

1976: John Chambers, Bell Labs begins work on S
1993: Gentleman & Ihaka, U of Auckland begins work on R

1995: R - open-source 2018: R/Medicine
1997: R Core Group formed 1997:  2019: CRAN - 15K pkgs
CRAN starts: 12 pkgs 2000: R 1.0.0
released

2001: Bioconductor Project 2003:
R Foundation formed 2004: First
useR! conf

2009: NY Times article on R 2015:
The R Consortium

2016: Tidyverse

2018: R/Pharma
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S was conceived as an interface
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John Chambers’' famous diagram
from May 1976 indicates the
intention to design a software

interface to call an arbitrary
FORTRAN subroutine, ABC, by
wrapping it in some simplified
calling syntax: XABC().

“It was always understood that R is
meant to build on a base of
computational tools. R relies on the
ability of functions to communicate
with, and exchange objects with
other software.”

John Chambers, Extending R, CRC Press (2016)
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Characteristics of the R Language

-+ Ris an interpreted scripting language
-+ Base R has a relatively small footprint

- The majority of growth and innovation comes from contributed
packages

- Features such as non-standard evaluation make it a good choice
for “Design Specific Languages”

-+ Riis a functional, object based language
- Everything that exists in R is an object
- Everything that happens in R is a function call
- Interfaces to other software are part of R
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Collaboration: The Ordinary Magic of R

urls <- seaiceeurls(mo = 'Apr', pole = 'N')[1:10]
out <- lapply(urls, seaice)

names{out) <- seq(2009, 2018, 1)

df <- ldply(out)

ggplot (df, aes(long, lat, group = group)) +
geom_polygon(fill = "steelblue") +
theme_ice() +
facet_wrap(-~.id)
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rnoaa: 'NOAA' Weather Data from R

Client for many 'NOAA' data sources including the NCDC' climate 'API at
<https://www.ncdc.noaa.gov/cdo-web/webservices/v2>, with functions for each of the
'API''endpoints”: data, data categories, data sets, data types, locations, location categories,
and stations. In addition, we have an interface for NOAA' sea ice data, the ' NOAA' severe
weather inventory, NOAA' Historical Observing Metadata’ Repository (HOMR') data,
'NOAA' storm data via TBTrACS', tornado data via the NOAA' storm prediction center,
and more.

Version: 090

Imports: utils, crul (= 0.7.0), lubridate, dplyr, tidyr, tidyselect, ggplot2, scales,
XML, xml2, jsonlite, rappdirs, gridExtra, tibble, isdparser (2 0.20),
geonames, hoardr (20.5.2)

Suggests: roxygen2 (> 6.1.1), testthat, knitr, taxize, ncdf4, raster, leaflet, rgdal,
sf, rmarkdown, purrr, ggmap, ropenag, ver (20.22)

Published: 2019-09-26

Author: Scott Chamberlain [aut, cre], Brooke Anderson [ctb], Maélle Salmon

[ctb], Adam Erickson [ctb], Nicholas Potter [ctb], Joseph Stachelek
[cth], Alex Simmons [ctb], Karthik Ram [cth], Hart Edmund [ctb]
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https://www.r-project.org/
https://www.r-project.org/foundation/
https://www.r-project.org/contributors.html
https://cran.r-project.org/mirrors.html
https://www.bioconductor.org/
https://www.meetup.com/pro/r-user-groups
https://rladies.org/
https://www.r-consortium.org/

The R Ecosystem

+ The R Language
- The R Foundation (Austrian Foundation that controls R)

+ The R Core Group (~ 20 R Foundation members that make commits
to R)

+ CRAN: the central repository
+ Bioconductor: Project for high-throughput genomic analysis

- The R Community: Developers, users, RUGS, R-Ladies, conferences
etc.

- The R Consortium
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https://www.r-project.org/
https://www.r-project.org/foundation/
https://www.r-project.org/contributors.html
https://cran.r-project.org/mirrors.html
https://www.bioconductor.org/
https://www.meetup.com/pro/r-user-groups
https://rladies.org/
https://www.r-consortium.org/

R Consortium

Non Profit Corp
- Founded in 2015
R - Under the Linux Foundation

Foundation

- Governed by:
- Board of Directors
- Technical committee (ISC)

Mission

- Support the R Foundation

- Promote the R language

- Develop and fund Infrastructure
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R Consortium Members

R Foundation Member

Platinum Members
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R Consortium Mechanics

Working
Groups

- Board of Directors

- Marketing Committee

+Infrastructure Steering

Committee
- Top Level Projects
- Funded Projects
- Working Groups
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R Consortium Activities

Over
Sponsor | Fund SIS $1;000,000

Working
Groups N

Grants

Events | Projects
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Event Sponsorship 2019: $60K
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https://docs.r-hub.io/

Documentation

What is R-hub?
What is this website?

R-hub docs' privacy policy

Package builder

How to use?

R-hub webform or rhub
package?

What R-hub platform(s)?

Email validation, why and how?
What if you are not the package
maintainer?

R-hub vs CRAN platforms

How to build R packages for
distributing them?

Secret API key, token, etc.?
How are dependencies
installed?

System requirements

How to reproduce a bug
uncovered by R-hub?

Local debugging with Docker
CRAN source code mirror

Top Level Project: R-Hub

| what is R-hub?

R-hub is a collection of services to help R package development,
free for all members of the community thanks to support from
the R Consortium.

Its most prominent service is the package builder that allows building and
checking any R package on several platforms and R versions, with
submission happening via a webform or an R client.

What R-hub is not

e A replacement of CRAN

What is this website?

You are now reading R-hub documentation website, currently a work in
progress. The website aims at documenting all R-hub services, of which
the table of content on the left gives a good overview.

You can find the source of this website on GitHub where your feedback is
welcome. In particular, do get in touch if you find something unclear, or
wish a topic were added. By contributing to this project you agree to jts
code of conduct. Thank you!

Except where otherwise noted, content on this site is licensed under the
CC-BY license.
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https://docs.r-hub.io/

Using R-Hub

[ ] [ ] 3. dotenv: R -g (zsh)
> dotenv: R -qg (zsh) o | o rhub: R (z=h) a2 o =farc (zsh) & #H3

v 54 MiB master
>
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Top Level Project: RUGS

R User Group and Small Confernce Support Program
| Map. Satellite o Ny --:-:.._h“ Ls v -_;-__;_,.'55-. ;“!' *-\l

Funds R user groups worldwide and makes conference grants for up to
$1K. So far in 2019:

- 23 Conference grants awarded

- 86 User groups funded in 32 countries

- 50,000 members
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R

Top Level Project: R-Ladies Global =

R-Ladies is a worldwide organization whose mission is to promote
gender diversity in the R Community.
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A Force Behind R!

Learnhowtocode
Network
\, Promote yourwork

www.rladies.org.uk
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https://github.com/RConsortium/RCDI-WG

Top Level Project: (RCDI-WG) Diversity and

Inclusion

Mission: broadly consider how the R Consortium can best encourage
and support diversity and inclusion practices

i # 4 Everybody’s
i 7i4s Different.
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Everybody’s flnl ff
Human.

Active Tasks:

- Revise CoC for Events

- Conference Organizers
Checklists

- Guidelines for Recruiting
Speakers

- Rin Africa

- Establish diversity grants for
international travel
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https://github.com/RConsortium/RCDI-WG
https://github.com/RConsortium/RCDI-WG/tree/master/conduct
https://github.com/RConsortium/RCDI-WG/blob/master/outputs/conferencebestpractices.md
https://github.com/RConsortium/RCDI-WG/blob/master/speakers/speaker-recruitment.md
https://www.r-consortium.org/projects/awarded-projects

Funded Projects

- Catalyzing R-hub adoption: $46,050: Maélle Salmon

- Conference Management System: $32,000: Heather Turner

+ Tracking of R Consortium Activities: $5,250: Ubah Benaiah

- Tools & Templates for Teaching Materials: $10,000: F. Michonneau
- An Earth backend for testing stars: $5,000: Edzer Pebesma

- Editorial assistance for the R Journal: $50,000: Di Cook

- Forwards Workshops for Women and Girls: $25,000: Di Cook

+ Future Minimal API: Spec & Test Suite: $10,000: H. Bengtsson
+Joint Profiling of Native and R Code: $11,000: Kirill MUller

- Licensing R Guidelines and tools: $6,000: Colin Fay
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https://www.r-consortium.org/projects/awarded-projects

Funded Projects (continued)

- Maintaining DBI: 2$6,500: Kirill Muller

- SatRdays: $10,000 Gergely Daroczi and Steph Locke

- serveRless: $10,000: Christoph Bodner

- Spatial data management: $20,000: E. Blondel

+ Formulae for Linear Mixed Models: $6,000: E. Tanaka

- Next-gen text layout in grid and ggplot2: $25,000: C. Wilke
- Rinfrastructure on Windows and MacOS: $62,400: J. Ooms
+ Preserving Algorithmic Knowledge: $4,000US: John Nash

- Platform for missing values methods: $10,000: J. Josse & N. Tierney
+ R Validation Hub: $4,000: Lyn Taylor

+ Refactoring the SWIG R module: $10,000: Richard Beare
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https://www.r-consortium.org/projects/isc-working-groups

R Consortium Working Groups

Active:

- Census Working Group: Tools for working with census data

- R Community Diversity and Inclusion Working Group:

- R/ Medicine: Clinicians and other medical professionals collaborating
on events and advocacy of R

- R/ Pharma: R users in the pharmaceutical industry collaborating on
events and advocacy of R

- R Validation Hub: Standard for validating packages for the regulated
Pharmaceutical industry

Concluded:

- Code Coverage: Ddevelop code coverage tools - Future-proof native
APls for R: Assess the current API - histoRicalg: Document and test
older, essential Fortran and C code - Unified Framework for Distributed
Computing
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https://www.r-consortium.org/projects/isc-working-groups

R/ Pharma

Some Dominant R / Pharma Themes

Tools “

. - Open Science
Shiny Open .

R Markdown ~ Source A
GitHub
Drake

Docker -
g Collaboration f_h

Jenkins Cont
Bioconductor

Arrow ' Workflows / pipelines Integration

Interoperability
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R Validation Hub

R VALIDATION
HUB

R VALIDATION HUB IS A CROSS-
INDUSTRY INITIATIVE WHOSE
MISSION IS TO ENABLE THE USE OF

R BY THE BIO-PHARMACEUTICAL
INDUSTRY IN A REGULATORY
SETTING, WHERE THE OUTPUT MAY
BE USED IN SUBMISSIONS TO
REGULATORY AGENCIES.

R Validation Hub Goals:

- Validate R packages for use in the Pharmaceutical industry
- Provide guidelines for assessing package risk

- Be a platform for sharing tests

- Provide links to relevant QA information

- Be free to use
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/

R Validation Hub Roadmap )

+ Process and Communication
- Publish website
- White paper
- Tools at pilot implementation stage

- Validation / Qualification Suite

Release metrics package

Shiny app and reporting tools for risk assessment

Test suite & test execution tool

Provide an example deployment

Criteria for package inclusion in Pharma Repository

- Build Pharma R Repository
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Risk Assessment Workflow

Framing as a set of questions, this

Software o e o tres wod to
P, . A » develop the package?”
validation Internal

1
1
1
1
: Validation
1
1
1
1
1

Does the
software Perform Write
come from risk Risk Score? detailed
a trusted assessment Requirements
source?

Requirement
for new
statistical
software

S48 Yes

R Foundation
RStudio
Qualify
software in
our
environment

Write test
cases (unit
tests)

“Trusted source” - We are confident in

the Organisa‘t‘ion's internal validation 1Q, 0Q, PQ - typically involves Define exhﬂm;e to execute tests
execution of existing tests before attempthg to qualify the whole
process environment? |
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https://rconsortium.github.io/censusguide/

Census Working Group

Work in cooperation with the U.S. Census Bureau to facilitate the use
of Census data among R users

+ A Guide ot Working with US Census Data in R

Standard Hierarchy of Census Geographic Entities

NATION AIANNH Areas*

(American Indian, Alaska
Native, Native Hawaiian
Areas)
REGIONS
ZIP Code Tabulation Areas D|V|S|ONS Urban Areas

Core Based Statistical Areas

School Districts STATES

Congressional Districts l Urban Growth Areas
Co unti es
State Legislative Districts
Vating Districts / Public Use Microdata Areas

Traffic Analysis Zones Places
County Subdivisions

Census Tracts

Block Groups

Census Blocks
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https://rconsortium.github.io/censusguide/
file:///Users/JBRickert/Documents/RStudio_Projects/RUCK/r-medicine.com
https://rviews.rstudio.com/2019/09/12/r-medicine-2019-workshops/
https://rviews.rstudio.com/2018/12/03/statistics-in-glaucoma-part-i/
https://rviews.rstudio.com/2019/04/30/analysing-hiv-pandemic-part-1/

R/ Medicine

{

Photo by Samuel Zeller on Unsplash

An annual conference and a year
round effort to help promote R
and provide education to
clinicians and others involved in
the analytical aspects of Medicine.
R/Medicine
R/Medicine Workshops
+ Statistics in Glaucoma

- Analyzing the HIV pandemic
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https://unsplash.com/photos/FvNp_SY4kF0
file:///Users/JBRickert/Documents/RStudio_Projects/RUCK/r-medicine.com
https://rviews.rstudio.com/2019/09/12/r-medicine-2019-workshops/
https://rviews.rstudio.com/2018/12/03/statistics-in-glaucoma-part-i/
https://rviews.rstudio.com/2019/04/30/analysing-hiv-pandemic-part-1/

Why Should a Company Join the R
Consortium?

“We see R as the future of statistical - Supporting R is a strategic
analysis because of its flexibility and investment

tthe strong active community behind Joining protects your current
It investment

Alun Bedding: Director of + Have a say in how
Biostatistics at Genentech & R infrastructure develops

Consortium Board Member + Share infrastructure support

costs

Genentech

A Member of the Roche Group
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How Can Individuals Get Involved?

+Join or start a working group

+ Submit a proposal for funding

+Join or start a RUG or R-Ladies group

+ Submit blog posts to the R Consortium
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mailto:joseph.rickert@rstudio.com
https://rstudio.cloud/spaces/33676/join?access_code=h%2FTIAHmePSkegSHlFBHGL1UqIRRicvXNZDpkp4he
https://bit.ly/2qDrtOZ

Thank You

Contact information:

- joseph.rickert@rstudio.com

- @Rstudiojoe

- This presentation is available on RStudio Cloud: https://bit.ly/2qDrtOZ
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