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How Is the

R ecosystem
designed?



Number of R packages ever published on CRAN

11000 -

10000 -

9000 7

8000 7

7000

6000 -

5000

4000

30007

2000+

10004

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 201



Misconception #1

Packages are isolated entities



Packages are
Interwoven

— Imports

— LinkingTo
Depends
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dplyr, ggplot2, Rcpp
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Description: A fast, consistent tool for working with data frame like objects,
both in memory and out of memory.
License: MIT + file LICENSE
URL: http://dplyr.tidyverse.org, https://github.com/tidyverse/dplyr
BugReports: https://github.com/tidyverse/dplyr/issues
Depends:
R (>= 3.1.2)
Imports:
assertthat (>= 0.2.0),
bindrcpp (>= 0.2.0.9000),
glue (>= 1.1.1),
magrittr (>= 1.5),
methods,
pkgconfig (>= 2.0.1),
R6 (>= 2.2.2),
Rcpp (>= 0.12.18),
rlang (>= 0.2.1),
tibble (>= 1.3.1),
tidyselect (>= 0.2.3),
utils
Suggests:
bit64 (>= 0.9.7),
callr,
covr (>= 3.0.1),
DBI (>= 0.7.14),



DESCRIPTION

Depends - required + loaded

*|mports - required

*Suggests - optional for some funcs

LinkingTo - required (usually c++
related)

SystemRequirements - required




Packages can have system dependencies

@ GitHub, Inc. [US] | https://github.com/r-spatial/sf/blob/master/DESCRIPTION#L61 @
rmarkdown
LinkingTo: Rcpp
VignetteBuilder: knitr
SystemRequirements: C++11, GDAL (>= 2.0.1), GEOS (>= 3.4.0), PROJ (>= 4.8.0)
License: GPL-2 | MIT + file LICENSE
URL: https://github.com/r-spatial/sf/

how to install them is NOT communicated in the DESCRIPTION file



Takeaway #1

Think of the surface area change
when adding/changing
package(s)




github.com/<org>/<repo>/compare/<start>..<end>
github.com/tidyverse/dplyr/compare/v0.7.4.v0.7.6

¢ # GitHub, Inc. [L 1tps.//github.com:

™ DESCRIPTION v ¥ View File (base

BugReports:

BugReports: https://github.co thub.com/t idyverse/dplyr/is

Encoding: UTF-8 + Depends
Depe
3.1.2 R (> 3.1.2)
Isgorts: + Imports
assertthat, . assertthat (s« 9,2.9),
bindr (>= 0.2}, . pp (>= 2.2,0.9009),
1.1.1),
magrittr, .
methods,
pkgconfig, +
Flang (>= 0.1.2), N
R6, * Repp (>= 0.12.15),
Repp (>= 0. * rlang (>= 0.2.0),
tibble (>= = 1.3.1

utils
+ Suggests:

. bitsd (»= 0.9.7),

avplyr, . ovr (> 3.0.1),
dgtplyr, . ( J14),
D8, . lyr (>= 1.2.9),
gaplot2, . 2),
has, :
Kknite, .

Lahsan (>= 3.0-1), Lahman (>= 3.8-1),

ey, + lubridate, t U
"

X ools::packageDependencies

nycflig s + v (>= 1.8.23), Ol

rmarkdown, . robenchmark (>= 1.4.4),

FMySOL, + ights13 (>= 9.2.2), .

RPostgresqL, . rmarkdown (»= 1.8), r— I eS‘

RSQLite, . RMySQL (>= 0. )

testthat, . RPostgresQL (»= 9.6.2),

withr . RSQLite (»= 2.8),

VignetteBuilder: knitr . testthat (»= 2.0.9),

. withr (>= 2.1,

LinkingTo: Rcpp (>= 8

compare/v0. 7.4, v0. 76804 - 35ba4a207 7442020




Misconception #2

Packages on CRAN all work
together
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checking PDF version of manual ...



CRAN Package Check Results for Package dplyr

Last updated on 2018-08-15 15:46:57 CEST.

Flavor Version | Tinstanll| Teheck!| Ttotal |[Status||Flags
r-devel-linux-x86 64-debian-clang|(0.7.6 ||316.61|/124.08|{440.69 ||OK
r-devel-linux-x86 64-debian-gcc |[0.7.6 307.181(|96.59 (|403.77 ||IOK
r-devel-linux-x86 64-fedora-clang|(0.7.6 640.96 (NOTE
r-devel-linux-x86 64-fedora-gcc |(0.7.6 637.13 (INOTE
r-devel-windows-ix86+x86 64 0.7.6 |[588.00[217.00/(805.00 |NOTE
r-patched-linux-x86 64 0.7.6 ||358.81|/114.24||473.05 ||OK
r-patched-solaris-x86 0.7.6 546.80 |NOTE
r-release-linux-x86 64 0.7.6 |[363.78[113.02{|476.80 ||OK
r-release-windows-ix86+x86 64 ||0.7.6 |619.00([242.00||861.00 ||NOTE
r-release-osx-x86 64 0.7.6 NOTE
r-oldrel-windows-ix86+x86 64 0.7.6 |[819.00286.00([1105.00||NOTE
r-oldrel-osx-x86 64 0.7:6 NOTE




Reverse imports:

Reverse suggests:

gedistribute, ggedit, ggeffects, ggfan, ggfocus, geforce, gefortify, ggguitar, gehighlight, ggiraphExtra, gglogo, ggmosaic, ggmuller, ggpage, ggplotAssist, ggpmisc, ggpol, ggpubr, ggQC, ggQQunif, ggquickeda, ggquiver, ggraph, ggsom,
ggspectra, ggstatsplot, ggvis, gibble, giphyr, gistr, gitgadget, gitlabr, glmmfields, glycanr, goldi, googleAnalyticsR, googlenlp, googlesheets, GRANBase, graphical VAR, graphTweets, groupdata2, groupedstats, GSODR, gunsales,




Correction:

The most recent version o

packages on C
together

RAN (shoulc

- all

) Work



Takeaway(s) #2
Think in terms of package cohorts.

Avold mismatch in package sets
over time
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OPEN SOURCE SOFTWARE FOR BIOINFORMATICS



Github - a collaborative, social space to share code

I tidyverse / dplyr OWatch~> 224 *Unstae 1878 Vhork 145 R
il [ tidyverse / dplyr @Watch~ | 224 KUnstar 1878 | YFork 745
< Code sues 93 Pull 1 " 3 nsights
<> Code Issues 93 Pull requests 11 Projects
s emater v
Dplyr: A grammar of data manipulation http://dplyr.tidyverse.org
r  data-manipulation  grammar
Return error when distinct is used on unknown columns (#2867). (#2955) 8 wan o
£ 100-bar-bazgqux mitted with hadiey 7 days ago X
D 4.292 commits ¥ 24 branches © 16 releases A28 131 contributors
| #2974 -

:‘“"""“f’“ 2 Mi e B oo © Branch: master v | New pull request Create new file | Upload files = Findfile | 96 Sourcegraph = [al PR g ees B2
oumits o 3, 2097 &foo-bar—baz-qux committed with hadley Return error when distinct is used on unknown columns (¥2867). (¥2955) .. Latest commit fa36bse 7 days ago
g Create Makevars on Travis for treating compllation warnings as errors ( B s o mR Return error when distinct is used on unknown columns (#2867). (#2955) 7 days ago

Rrtmile comm 4 on GitHed | s age V'

il data-raw Adds storms data set with documentation. (#2431) 5 months ago
' Depend on Repp >= 0.12.7 (#2914) 8w | [
Soehio et N brkmlr 13 oy ago X il data Adds storms data set with documentation. (#2431) 5 months ago
z Fix case_when() example (#2917) B ecsezer o i docs Update site a month ago
& mauolepore commied with kelmie 11 days ago v
| inst Bump bindrcpp & glue versions a month ago
| man Quality src_memdb usage a month ago
rename object “group_by” to "group_var” (#2901) B s ©
" § marketty ied with hediey o0 Jun 2} v/ o
g Quality stc_memdb usage B | e P
J hadiey med o v
g Use development version B o ©
« hadiey med v
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8 GitHub, Inc. [US] | https://github.com/tidyverse/ggplot2/blob/master/DESCRIPTION

rmarkdown,

sf (>= ©.3-4),

svglite (>= 1.2.0.9001)

2 Remotes: hadley/scales,
hadley/svglite,

4 jimhester/withr,

5 r-lib/rlang

Enhances: sp



Upgrading packages in production




akeaway(s) #3

When pulling in a "single” github
package, identify what else will
come in from outside CRAN




Takeaway #1

Think of the surface area change
when adding/changing
package(s)







https.//github.com/metrumresearchgroup/pkgchec

K

rstudio@8c913778e534:~/tarballs$ pkc check . --config=../crancheck.yml

INFO[0000]
INFO[0000]
INFO[0000]
INFO[0033]
INFO[0033]
INFO[0048]
INFO[0048]
INFO[0210]
INFO[0210]
INFO[0210]

running check for package: tidyr

running check for package: PKPDmisc

running check for package: dplyr

tidyr v@.8.1 CHECK RESULTS: @ ERRORS, @ WARNINGS, 1 NOTES
tidyr v@.8.1 TEST RESULTS: 323 OK, @ Skipped, @ Failed
PKPDmisc v2.1.1 CHECK RESULTS: @ ERRORS, @ WARNINGS, 1 NOTES
PKPDmisc v2.1.1 TEST RESULTS: 48 OK, @ Skipped, @ Failed
dplyr v@.7.5 CHECK RESULTS: @ ERRORS, @ WARNINGS, 2 NOTES
dplyr v@.7.5 TEST RESULTS: 2733 OK, 6 Skipped, @ Failed
running on 8 threads took 3m30.048510975s



Takeaway #3

check compatibility and track full
dependency trees



Cohort management

packrat

Package: hms

Source: CRAN

Version: 0.4.2

Hash: b4096a4f6a6736138e9a825c2baaacf0
Requires: pkgconfig, rlang

Package: htmltools

Source: CRAN

Version: 0.3.6

Hash: b24df7ea0856eab6618f6a56016d940d
Requires: Rcpp, digest

Package: htmlwidgets

Source: CRAN

Version: 1.2

Hash: del8b75f31630089b22e30d4b188cfbe
Requires: htmltools, jsonlite, yaml

switchr
Jetpack
packrat
containerit



Tooling evolution - Cohort generation
builds on r-lib/pkgdepends (very experimental)

XX

1 gen_runtime_description(
c(“dplyr",
tggplot2®,
"flexdashboard",
cDUERE
"sparklyr (>= 0.7.0-9020)",
"pool (>= 0.1.4)"),
github = c("rstudio/pool”, "rstudio/sparklyr")
)

74
3
4
5
6
7
8
9




Takeaway #4

consider building cohorts

immutably, check compat, then use
lockfiles to create "production’

envi

ronments



How to
Move
Fast(er)?




Invest in training and process improvement

HOW TO MAKE A
GO0OD CODPE REVIEW

Rin

Source: Geek&Poke Comics

geek & poke

AT LEAST WE
DON'T NEED TO
OBFUSCATE IT
BEFORE
SHIPPING

RULE 1- TRY TO FIND

AT LEAST SOMETHING
POSITIVE



Take Advantage of Tools and Add-ons

‘usethis

*datapasta

‘remedy

*sinew

*COVY

ccustom scaffolding functions



use_package(""MASS", "Suggests")

#> ¢ Adding 'MASS' to Suggests field in DESCRIPTION

#> e Use ‘requireNamespace("MASS", quietly = TRUE)  to test if package is installed
#> e Then use "MASS::fun()  to refer to functions.

use_dev_package("callr")
#> ¢ Adding 'callr' to Imports field in DESCRIPTION
#> ¢ Adding 'r-lib/callr' to Remotes field in DESCRIPTION

use_roxygen_md ()

#> ¢ Setting Roxygen field in DESCRIPTION to 'list(markdown = TRUE)’
#> ¢ Setting RoxygenNote field in DESCRIPTION to '6.1.0’°

#> e Run "devtools::document()"

use_rcpp()
#> ¢ Adding 'Rcpp' to LinkingTo field in DESCRIPTION

#> ¢ Adding 'Rcpp' to Imports field in DESCRIPTION

#> ¢/ Creating 'src/’

#> ¢ Adding '*x.0', '*.so', 'x.dll' to 'src/.gitignore’

#> e Include the following roxygen tags somewhere in your package
#> #' @QuseDynLib mypkg, .registration = TRUE

#> #' @importFrom Rcpp sourceCpp

#> e Run "devtools::document()"’



(ggplot2)

S P].arwg 4 functions changed in 'example_plot.R':

my_awesome_plot <- on( ) 1 (line: 1 cols: [01-07])
(line: cols: [01-07])
: (line: cols: [11-15])
yvar <- enquo(y) (line: 8 cols: [11-15])
ggplot(df, aes(!!xvar, !! ) + (Libe. 9 colo: IL02-081 )
. 2 (line: 9 cols: [14-16])
geom_point() (line: 9 cols: [37-46])

xvar <- enquo(x)

library(ggplot2)
library(rlang)

my_awesome_plot <- function(df, x, y) {
xvar <- (€9)
yvar <- 6D
(df, (!!xvar, !lyvar)) +




5.

Optlmal Organlzatlonal Eff|C|ency
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Provide tools to automate rote tasks
Incorporate Code Reviews and Retrospectives
Continuously Integrate versioned code
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Utilize (modern) version control platform
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Encourage testing within user-defined code
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devinp@metrumrg.com

@dpastoor on github
@devinpastoor on twitter



pbackup



minicran

packrat

—

Version control (git)

Rmarkdown

Reproducible

Traceable

packrat

Rmarkdown/Rscripts

CI/CD server

)

external comparisons

Accurate

integration tests

unit tests




Package (version) Assessment Checklist

* What is the package needed for? Upgrading an inflight project vs new project.

* Where is the package coming from?
* If not from CRAN, how much new development has been done?
» What is the additional packaging surface area? (new dependencies)
* Are there any new and/or remote dependencies?

* What does the package do?
* Methodology? Data manipulation?
* How easy will it be to tell if the package is not accurate?

* What is the package pedigree?
* Who created it?
* How active/responsive are they?
* Have they communicated future plans about features/maintenance?
* What checks are in place to prevent regressions and demonstrate the package will continue to do
what it says it does?
» Tests
« Community Engagement



