
R2U

CRAN AS UBUNTU BINARIES

Dirk Eddelbuettel

Chicago R User Group

15 Sep 2022

https://dirk.eddelbuettel.com/papers/chirug_sep2022_r2u.pdf

https://dirk.eddelbuettel.com/papers/chirug_sep2022_r2u.pdf


WHO AM I ?
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MY DAY JOB

And we are hiring!Talk @ ChiRUG 3/30

https://apply.workable.com/tiledb/


MY OTHER JOBS

(Adjunct) Clinical Professor, University of Illinois

• teaching STAT447 ‘Data Science Programming Methods’

Open Source Work

• Debian developer since 1995, currently maintaining about 185 packages

• R package author since 2003, author or maintainer of well over 60 CRAN packages

• R Foundation Board Member; JSS Associate Editor

• Rocker Project co-founder: Docker for R, including official ‘r-base’ image
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https://www.stat447.org


STATUS QUO: CRAN AND BINARIES

Talk @ ChiRUG 5/30



\centering{{}

Talk @ ChiRUG 6/30

Windows: Child’s Play!
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macOS: Elegant if you
do as you’re told
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Linux: Ah, yes, ...,
packages would be
nice to have



CRAN BINARIES ACROSS OPERATING SYSTEMS

Windows works pretty well for binaries (but building from source can be a pain
having to first install Rtools, getting other source dependencies, lack of
package manager so some flee for Conda …)

macOS works pretty well for binaries from what one hears (modulo edge uses
with OpenMP, or Fortran, or at times building from source, some use brew
or Conda)

Linux Tower of Babel: some distros have some binary packages of some
versions, but users do not always know, installation from sources works
“for those who know”, can be time confusing, various tricks (ccache,
c2d4u, …), some flee for Conda

Today’s talk is about getting the Linux use case to the ease of the prior two
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R2U
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PRIOR WORK ON CRAN INTO DEBIAN / UBUNTU

cran2deb v1 First fully automated conversion of CRAN packages into Debian binaries
(via Perl) in early 2000s by Albrecht Gebhard; building on this David
Vernazobres, Albrecht Gebhard, Stefan Moeller, Dirk Eddelbuettel had
working system with a few thousand binaries (see useR! 2007 talk)

cran2deb v2 Excellent GSoCode work by Charles Blundell with a full R rewrite, ~ 6k or
7k packages, I ran it for a ~ year til machine died (see useR! 2009 talk)

debian-r During his PhD studies, Don Armstrong did full CRAN and BioC builds til
his machine died (2015 personal reference)

c2d4u Extending the cran2deb work, Michael Rutter with new approach using
Launchpad, still active after 10+ years, now ~ 5k packages (useR! 2011 talk)

r-builders R Consortium Grant for Michael Rutter, Don Armstrong, Gabor Csardi, Dirk
Eddelbuettel: Grant received, later returned as no liftoff
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PRIOR WORK ON CRAN INTO DEBIAN / UBUNTU

Conclusions

• Building all of CRAN from source is hard and a lot of work

• It can be done (c.f. Don Armstrong), and it is being done
• Iñaki Ucar for Fedora (leaning on Fedora build infra)
• Detlef Steuer for OpenSUSE (leaning on OBS)
• Michael Rutter for Ubuntu, at least partially (leaning on Launchpad)

• It seems to work better if we can rely on systems that build packages

• Question: How do we fill the gap of a complete Ubuntu (and/or Debian) solution?
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SOME BACKGROUND ASIDES
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ASIDE: WHAT IS A .DEB PACKAGE?

From the outside via
--status | -s:

Shows there is metadata.

Package name, version,
dependencies, …

Command above queries an installed package.
For a given .deb file use dpkg -f *.deb
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ASIDE: WHAT IS A .DEB PACKAGE?

From the inside via
--listfile | -L:

Binary, documentation,
help

Organized in a tree
relative to a common root

Command above queries an installed package.
For a given .deb file use dpkg -c *.deb
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ASIDE: WHAT DOES R CMD INSTALL –BINARY CREATE

Command used is

R CMD INSTALL
--binary .
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ASIDE: WHAT DOES R CMD INSTALL –BINARY CREATE

Inside is another ‘tree’ of
files, including a shared
library, in a tarball.

But no metadata
whatsoever!

Talk @ ChiRUG 17/30



RSPM (RSTUDIO PACKAGE MANAGER)
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RSPM
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RSPM EXAMPLE (ON MY OS + R VERSION)

We can download a tar.gz

No metadata whatsoever!

So this like R CMD
INSTALL --binary !!
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ABOUT RSPM

Positive Aspects

• Windows + macOS + various Linux distros, also multiple R versions, even Python
• ‘just the binary’ – what R CMD INSTALL --binary creates

Less Positive Aspects

• no (real, automatic, full) system dependencies
• no system management integration (on OSs that have it)
• some packages are source and still need building
• no Debian, no arm64

Overall

• not bad at all, some warts (for Linux users) notwithstanding
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THE KEY INSIGHT BEHIND R2U

What makes it sing

• use build artifacts – which RSPM gives us – as input in Debian build step
• use Debian package tools for proper integration (given parameterization)
• “cheaply, quickly, reliably” create packages with full system dependencies
• including from source where needed using the standard full-build way

Enter r2u

• operational and up since May
• currently serving about over 5k binaries/day
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DEMO
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SUMMARY
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R2U FEATURES

Binary CRAN Packages Rock

• Now you can rock them whereever Ubuntu runs
• Your server, and if so inclined, your desktop / laptop
• Your cloud instance at AWS, GCS, Azure, …
• Your continuous integration integration action runner
• You name it: Linux and Ubuntu are fairly universal
• r2u gives you all of CRAN at an instant with full dependency resolution
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R2U FEATURES

An Optional Extra Cherry on Top

• The bspm package by Iñaki is an extra cherry on top
• It trace()s the install.packages() function
• And connects it to apt with proper ‘translation’
• So install.packages(”ggplot2”) becomes …
• … sudo apt install r-cran-ggplot2
• Very convenient here as we do not have to explain apt naming
• But r2u (as a repository) works with or without it
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R2U USE
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Aggregated webserver logs (in 100k units)

r2u downloads of CRAN packages as Ubuntu .deb binaries

Data current as of  15 Sep 2022 at 13:00
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BUT WAIT
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THERE IS MORE

Announcing a Mirror

• Thrilled to share that r2u.stat.illinois.edu will now serve you!
• Use https://r2u.stat.illinois.edu/ubuntu in the apt entry
• At Internet2 speeds and ‘big campus’ network reliability
• Big thanks to the Statistics department for hosting
• and to Rami Dass, Principal Infrastructure Engineer, ATLAS, for the setup
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THAT’S IT!

Thanks to

• R (package) authors for creating something wonderful in the commons
• The CRAN team for all they do making it reliably accessible
• Albrecht, David, Stefan, Charles, Don, Michael, … for all the earlier work
• RSudio (soon posit) for RSPM, and Iñaki for BSPM
• Statistics at the U of Illinois Urbana-Champaign for hosting r2u
• Rami Dass for invaluable and patient help in making that happen
• Pixabay for providing the ‘free use / no attribution needed’ images
• My GitHub sponsors for all the coffee money
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