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Department R Packages Review



% Functions are split on packages depending on their objective
% Functions from different packages (including external packages) can be used to perform analyses or obtain
climate service products

BSC-ES R packages

Package name

Short description

Link to CRAN and GitLab

processing

easyNCDF Read/write netCDF files into/from multidimensional  https://CRAN.R-project.org/package=easyNCDF
Data loading R array. https://earth.bsc.es/qitlab/es/easyNCDF
. . startR Data retrieval and processing tools https://CRAN.R-project.org/package=startR
manipulation https://earth.bsc.es/qgitlab/es/startR
multiApply Apply functions to multiple multidimensional arrays  https://CRAN.R-project.org/package=multiApply
or vectors allowing parallel computation https://earth.bsc.es/qitlab/ces/multiApply
s2dv Functions for Forecast Verification and visualization https://CRAN.R-project.org/package=s2dv
_ https://earth.bsc.es/qitlab/es/s2dv
Analysis and  cgTools Methods for forecast calibration, statistical and https://CRAN.R-project.org/package=CSTools

stochastic downscaling, optimal forecast
combination and tools to obtain tailored products.

https://earth.bsc.es/qgitlab/external/cstools

CSindicators

ClimProjDiags

Sectorial Indicators for Climate Service

Climate extreme indices, evaluation of the
agreement between models, weight and
combination functions.

https://CRAN.R-project.org/package=CSlndicators
https://earth.bsc.es/qgitlab/es/csindicators

https://CRAN.R-project.orag/package=ClimProjDiag
s
https://earth.bsc.es/gitlab/es/ClimProjDiags
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https://cran.r-project.org/package=easyNCDF
https://earth.bsc.es/gitlab/es/easyNCDF
https://cran.r-project.org/package=startR
https://earth.bsc.es/gitlab/es/startR
https://cran.r-project.org/package=multiApply
https://earth.bsc.es/gitlab/ces/multiApply
https://cran.r-project.org/package=s2dv
https://earth.bsc.es/gitlab/es/s2dv
https://cran.r-project.org/package=CSTools
https://earth.bsc.es/gitlab/external/cstools
https://cran.r-project.org/package=CSIndicators
https://earth.bsc.es/gitlab/es/csindicators
https://cran.r-project.org/package=ClimProjDiags
https://cran.r-project.org/package=ClimProjDiags
https://earth.bsc.es/gitlab/es/ClimProjDiags

BSC-ES R packages

Important features in our tools:

LOADING
e Input data format: netCDF
e Different datasets to be loaded
> Data loading flexibility required
ANALYZING
e Accepted R object type by functions:
Named multi-dimensional array mainly
e Different forecast horizons and frequency to
be analyzed
> Function flexibility required
e Multiple-core/node and parallel computation
on HPCs
> use package “multiApply”
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multiApply paradigm

) BASIC STATISTICS

e —— Climatologies, trend, anomalies, ...

= startR : H
LOCAL retrieve data

STORAGE and parallel SCORES

THREDDS

distributed
processing

Correlation, ACC, RMSSS, ...

CSindicators
Climate Indicators for Impact

Analysis

CSTools

Climate Services Tools -

MEDSCOPE Toolbox

Climate PrEdictions

MEDiterranean Services Chain based On

New methods and packages for different needs are being developed continuously.




Function structure: From a developer’s view

@ BiasR [} se2kie (Bias.R from s2dv)

N Atypical in-house function would be like:

Header: Documentation following Roxygen2
convention

# Gexport o < Function: Work with named multi-dimensional
Bias <- function(exp, obs, time_dim = ‘sdate’', memb_dim = NULL, dat_dim = NULL, na.rm = FALSE,

absolute = FALSE, time_mean = TRUE, ncores = NULL) { array, W|th mU|t|p|e cores Optlon

Sanity check: First step in the function. Check
< all the input parameters

bias <- Apply(data = list(exp, obs),
target_dims = c(time_dim, dat_dim),

n = mas, Computation: Usually short, use

time_dim = time_dim, . . . .
dat_din = dt_ain, multiApply::Apply to allow flexible dimensions
abs-olute =-ab;olute, > and mU|tIp|e COFGS

time_mean = time_mean,
ncores = ncores)$outputl

return(bias)

} Atomic function: Work with fixed essential

.Bias <- function(exp, obs, time dim = 'sdate’', dat_dim = NULL, na.rm = FALSE, dimenSionS, Store the main analyt|ca| COde
s Sk RIS R, Non-exported (i.e., no documentation needed)

exp



Function structure: From a developer’s view

@ CST BiasCorrection.R [t} 1560k (CST_BiasCorrection.R from CSTools)

'Bias Correction based on the mean and standard deviation adjustment

dauthor Verénica Torralba, \email{veronica.torralba@bsc.es}

@description This function applies the simple bias adjustment technique
described in Torralba et al. (2017). The adjusted forecasts have an equivalent
standard deviation and mean to that of the reference dataset.

'@param exp An object of class \code{s2dv_cube} as returned by \code{CST_Load}

#'@export )

CST_BiasCorrection <- function(exp, obs, exp_cor = NULL, na.rm = FALSE,
memb_dim = 'member', sdate_dim = 'sdate’,
dat_dim = NULL, ncores = NULL) {

# Check 's2dv_cube'
if (!inherits(exp, 's2dv_cube') || !inherits(obs, 's2dv_cube')) {
stop("Parameter 'exp' and 'obs' must be of the class 's2dv_cube'.")
}
if (!is.null(exp_cor)) {
if (!inherits(exp_cor, 's2dv_cube')) {
stop("Parameter 'exp_cor' must be of the class 's2dv_cube'.")

BiasCorrected <- BiasCorrection(exp = exp$data, obs = obs$data, exp_cor = exp_cor$data,
memb_dim = memb_dim, sdate_dim = sdate_dim, dat_dim = dat
na.rm = na.rm, ncores = ncores)
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A CST prefix function would be like:
Same but with a top level CST_* function

CST Function: Work with s2dv_cube, a
wrapper of without CST prefix function

Sanity check: For s2dv_cube object

Call function: Call without prefix function,
inputs are assigned from the s2dv_cube

The rest part is the same as previous slide.



Build an R Package in BSC-ES



Start on GitLab: Create a new project

_

Q Projects > ‘ Q search your projects ‘

S0 Groups > Frequently visited ¢

® Milestones y s2dv

Earth Sciences
X Snippets
R startR
| D Activity 1) Earth Sciences

(@& CSTools
& External

h requests

Earth Sciences

auto-S2S

Earth Sciences
Your projects
Starred projects
Explore projects

Explore topics

; Create new project
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Full explanation from GitLab official:

Create new project

Create blank project

Create a blank project to house your
files, plan your work, and collaborate
on code, among other things.

Import project

Migrate your data from an external
source like GitHub, Bitbucket, or
another instance of GitLab.

®

https://docs.qitlab.com/ee/user/project/

Create from template

Create a project pre-populated with
the necessary files to get you started
quickly.


https://earth.bsc.es/gitlab/projects/new#blank_project
https://earth.bsc.es/gitlab/projects/new#blank_project
https://docs.gitlab.com/ee/user/project/

Start on GitLab: Create a new project

New project > Create blank project

Project name

slug: the project name in URL (auto-filled by “Project name”)

Project URL Project slug
https://earth.bsc.es/gitlab/ | Pick a group or namespace v / ‘ my-awesome-project \
Want to house several depende 2? Create a group.
" ll
Project description (optional) I[ Q }Searc
Vaucrigtion forma Groups : :
Description format Under which group should this package be?
ces
es
Visibility Level @ focus-africa-bsc
O @& Private es/ifs
Project access must be ¢ oject is part of a group, access will be granted to members of the group
® O Internal Users
The project can be acces aho nal users.
O @ Public
The project can be accessed without any authentication.
Project Configuration Choose the suitable visibility level (internal or public)

Initialize repository with a README

Allows you to immediately clone this project’s repository. Skip this if you plan to push up an existing repository.

[] Enable Static Application Security Testing (SAST)

Analyze your source code for known security vilherab @ o0 g@the project name and slug wisely since the change afterward may cause
Cancel much inconvenience. Other details can be further modified without problem.



Start on GitLab: Create a new project

aho > exampleR

@ Project 'exampleR’ was successfully created. X

Once clicking “Create project” in the previous

exampleR & page, you'll land on the project main page.

Project ID: 1226 [3y

Av|| Y star 0] ¥ Fork |0

-1Commit § 1Branch < 0Tags 3 61KB Project Storage Clone the project to your repository
mein exampler / | + v Finafie || webi0E || & ~ (recommended path: under
Clone with SSH /esarchive/scratch/<useriD>/)
el RO sitecarthbsc.es:aho/eamier.sit 8| > git clone <HTTPS URL>
Clone with HTTPS

[ README | | B Add LICENSE | | [ Add CHANGELOG | | ) Add CONTRIBUTING | | B Enc  https://earth.bsc.es/gitlab/aho/e | B .
(o e o o : : __7 Now, you can start building the package both
e —— | openinyouroE | on GitLab and with git.

Visual Studio Code (SSH)

Name Last commit
Visual Studio Code (HTTPS)
~+ README.md Initial commit .
IntelliJ IDEA (SSH)
IntelliJ IDEA (HTTPS)
[£) README.md
exampleR
Getting started

To make it easy for you to get started with GitLab, here's a list of recommended next steps.

Already a pro? Just edit this README.md and make it your own. Want to make it easy? Use the template at the bottom!


https://earth.bsc.es/gitlab/projects/new#blank_project
https://earth.bsc.es/gitlab/projects/new#blank_project

Build the R package structure

First level of the package:

—— DESCRIPTION
—— NAMESPACE
—— R/

—— man/

—— NEWS.md

—— tests/

—— vignettes/
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Fundamental information about the package

Imports and Exports. Automatically generated by roxygen2.
Store the .Rfiles, i.e., R functions.

Store the .Rd files. Automatically generated by roxygen2.
News for each release (optional)

Unit test (optional)

To demonstrate the usage of the package (optional)



Build the R package structure

First level of the package — helper files:

—— .gitignore Folders and files to ignore when git push to GitLab.(ref)
—— .gitlab-ci.yml Run GitLab CI/CD pipeline.
—— .Rbuildignore Folders and files to ignore when R package is built (ref)

Too many things to build?
— Take the files from the existing R packages and modify them for your need.
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https://git-scm.com/docs/gitignore
https://r-pkgs.org/structure.html#sec-rbuildignore

Recommended package: roxygen2

e An R package to make documenting the code as easy as possible.

e Automatically generating . Rd files under folder man/ and file NAMESPACE, and
will manage the Collate field in DESCRIPTION.

How to run it:
Under the git repo of the package, run devtools: :document () in R session.
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https://cran.r-project.org/web/packages/roxygen2/vignettes/roxygen2.html

Recommended package: testthat

e An R packaage to build unit tests for R functions.

e Under folder test/, folder testthat/ to store the unit test file for each function;
file testthat.R to run the tests.

How to run it:
- Under the git repo of the package, run devtools: :test () in R session.
- library(testthat) then source the function and unit test file.
- etc.
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https://testthat.r-lib.org/

R CMD build and check

@

To build a package from the git project, go one layer above the git folder, and run
R CMD build <folder name>. A .tar.gz file will be generated.

To check if the package is accepted by CRAN, run R CMD check --as-cran
<.tar.gz file>. You should get O error and a couple of acceptable warnings
due to our system environment.

The .tar.gz fileisthe one to be submitted to CRAN and/or be installed as a
package.
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How to start? Some tips...

1. Get familiar with one BSC package, understand the function usage and structure.
a. How to choose the package?
i. Need to use s2dv_cube (functions with “CST” prefix): CSTools,
CSindicators
ii. No need to use s2dv_cube: s2dv, ClimProjDiags
b. Read function documentation: On CRAN and on GitLab
c. Read and run the vignettes: On CRAN and/or on GitLab
2. Create a GitLab project
Choose one existing package similar to your new one, copy the folder
structure and some files. Modify based on them.
3. Create R functions
Based on one function you’ve been familiar with, mimic its structure (header,
sanity check, atomic function, etc.)
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QUESTIONS?
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